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EIR    Environmental Impact Report 
ESR  Engineering Survey and Report 
ET  Evapotranspiration 
EWMP   Enhanced Watershed Management Plan 
ft/d  feet per day 
ft2/d  square feet per day 
ft3/d  cubic feet per day 
GAMA   Groundwater Ambient Monitoring and Assessment Program 
GBMP  Groundwater Basins Master Plan 
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MCL  Maximum Contaminant Level 
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MFGWR  Montebello Forebay Groundwater Recharge 
MFSGs  Montebello Forebay Spreading Grounds 
mg/L  milligrams per liter 
MSGBW  Main San Gabriel Basin Watermaster  
MS4  Municipal Separate Storm Sewer System 
msl  mean sea level 
MTBE  Methyl tertiary butyl ether 
MWD  Metropolitan Water District of Southern California 
N  Nitrogen 
ND  Not Detected 
NDMA  n‐Nitrosodimethylamine  
NdN  Nitrification/denitrification 
ng/L  nanograms per liter 
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nitrate‐N  nitrate as nitrogen 
NL  Notification Level 
NO3  Nitrate 
NOP  Notice of Preparation  
NPDES  National Pollutant Discharge Elimination System 
NPR  Non‐potable reuse 
OCWD  Orange County Water District 
OEHHA  California Office of Environmental Health Hazard Assessment  
O3  Ozonation 
PBDE    Polybrominated diphenyl ethers 
PCE  Tetrachloroethylene  
PEIR  Programmatic Environmental Impact Report 
PFOS    Perfluorooctane sulfonate  
PHG  Public Health Goal 
POTWs  Publicly Owned Treatment Works  
PPCP    Pharmaceuticals and Personal Care Products 
QA/QC  Quality Assurance/Quality Control 
RGWMP  Regional Groundwater Monitoring Program 
RGWMR  Regional Groundwater Monitoring Report 
RHSG    Rio Hondo Spreading Grounds 
RO  Reverse Osmosis 
RW  Recycled Water  
RWQCB  Regional Water Quality Control Board 
SAT  Soil Aquifer Treatment 
SCCWRP  Southern California Coastal Water Research Project 
SDLAC  County Sanitation Districts of Los Angeles County 
SED  Substitute Environmental Document  
SGRRMP  San Gabriel River Regional Monitoring Program 
SGRSG  San Gabriel River Spreading Grounds 
SMC  Stormwater Monitoring Coalition 
SMCL  Secondary Maximum Contaminant Level 
S/N  Salt and Nutrient 
SNMP  Salt Nutrient Management Plan 
SRWS  Self Regenerating Water Softeners 
SSC    Suspended‐Sediment Concentration 
SWAMP  Surface Water Ambient Monitoring Program 
SWP  State Water Project 
SWRCB  State Water Resources Control Board 
1,1,1‐TCA  1,1,1‐Trichlorooethane 
TCE  Trichloroethylene  
TCEP    Tris (2‐chloroethyl) phosphate 
TCPP    Tris (1‐chloro‐2‐propyl) phosphate 
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TDCP    Tris (2‐chloroethyl) phosphate  
TDI    Tolerable Daily Intake 
TDS  Total Dissolved Solids 
TIE    Toxicity Identification Evaluation 
TIWRP    Terminal Island Water Reclamation Plant/Advanced Water Purification Facility 
TMDL  Total Maximum Daily Load 
TOC  Total Organic Carbon 
TON  Threshold Odor Number 
TSS    Total Suspended Solids 
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μg/L  micrograms per liter 
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USEPA  United States Environmental Protection Agency 
USGS  United States Geological Survey 
UV  Ultraviolet Irradiation 
UWMPs  Urban Water Management Plans 
WBMWD  West Basin Municipal Water District 
WBWA  West Basin Water Association 
WCBB  West Coast Basin Seawater Intrusion Barrier  
WDR  Waste Discharge Requirements 
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WQO    Water Quality Objective 
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WRF  Water Recycling Facility 
WRP  Water Reclamation Plant 
WRR  Water Recycling Requirements 
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WTF    Water Treatment Facility 
WTP    Water Treatment Plant   
WY  Water Year 
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Executive Summary 

In accordance with the State Water Resources Control Board’s (SWRCB) Recycled Water Policy, 
this Salt and Nutrient Management Plan (SNMP) was developed through a collaborative process 
involving major stakeholders in the Central Basin and West Coast Basin (CBWCB), including the 
Water Replenishment District of Southern California (WRD), Los Angeles County Department of 
Public Works (LACDPW), West Basin Municipal Water District (WBMWD), Los Angeles 
Department of Water and Power (LADWP), Sanitation Districts of Los Angeles County (SDLAC), 
Metropolitan Water District of Southern California (MWD), Council for Watershed Health, City 
of Los Angeles Bureau of Sanitation, and other interested parties.  The CBWCB stakeholders 
also worked collaboratively with the Los Angeles Regional Water Quality Control Board 
(LARWQCB) to develop the SNMP.  WRD has been the lead agency managing and facilitating 
development of the CBWCB SNMP. 

The purpose of the SNMP is to manage salt and nutrients (S/Ns) from all sources on a basin‐
wide basis in a manner that facilitates attainment of Water Quality Objectives (WQOs) and 
preserves beneficial uses.  This SNMP will be reviewed and approved by the LARWQCB.   

Background of the Central Basin and West Coast Basin 

Two of the most heavily utilized groundwater basins in Southern California are the CBWCB 
(Study Area), which are located in the southern portion of Los Angeles County.  Groundwater 
resources of the CBWCB meets approximately 40% of the overall water supply needs of nearly 4 
million residents and businesses in the 43 cities overlying the basins. 

Overall, groundwater in the CBWCB is of high quality, suitable for potable and non‐potable 
uses.  While groundwater is a significant source of water supply in the Study Area, that supply is 
also augmented by imported water and recycled water.  As imported water supplies have 
become more uncertain and expensive, recycled water has become a crucial component of the 
Study Area’s water supply portfolio.   

Due to significant historical over‐pumping of groundwater, seawater intruded along some 
coastal areas of the CBWCB.  In response, the basins were adjudicated to limit pumping and 
associated groundwater overdraft, and managed aquifer recharge facilities were constructed to 
not only halt the seawater intrusion, but also replenish the basins.  Three barriers (Dominguez 
Gap Seawater Intrusion Barrier, Alamitos Gap Seawater Intrusion Barrier, and West Coast Basin 

The concept of salt/nutrient management is not new to the CBWCB.  For over 50 years, 
local agencies, including WRD, SDLAC, LACDPW, LADWP, MWD, WBMWD, and numerous 
other agencies and cities have been collaborating and implementing critical measures, 
such as water reclamation and reuse, water conservation, improved maintenance of 
supply and delivery infrastructure, the capture and use of stormwater, and multiple 

salinity management projects to prevent overdraft, replenish the CBWCB aquifer system, 
and protect groundwater quality.  The use of recycled water in the CBWCB has played a 

vital role in increasing the reliability and sustainability of the overall water supply. 
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Seawater Intrusion Barrier) are operated to prevent further seawater intrusion.  Currently, a 
blend of treated imported water and an increasing portion of advanced treated recycled water 
is injected at the barriers, although a future goal is to limit the injected water to recycled water 
only.   

The historical seawater intrusion is most significant in the West Coast Basin where a large 
seawater‐impacted plume is stranded inland of the West Coast Basin Barrier.  Two desalter 
facilities (Robert W. Goldsworthy [Goldsworthy] Desalter and C. Marvin Brewer [Brewer] 
Desalter) are currently operating to remediate this saline plume.   

Management of the CBWCB also entails active replenishment operations.  By far the most 
significant managed aquifer recharge occurring in the Study Area is in the Montebello Forebay 
(northeast portion of the Central Basin) where spreading grounds are used to recharge 
stormwater, untreated imported water, and tertiary‐treated recycled water.   

Tertiary‐treated recycled water is also used for irrigation and industrial activities throughout 
the Study Area, thereby reducing reliance on imported water and groundwater supplies. 

Existing Salt and Nutrient Groundwater Quality 

From the SNMP analysis, total dissolved solids (TDS), chloride, and nitrate were determined to 
be the representative indicators of S/Ns in the CBWCB.  For the purpose of characterizing the 
lateral and vertical variability in groundwater quality, the basins were divided into four layers 
and the Central Basin was further divided into subareas based on hydrogeologic characteristics.  
Average S/N concentrations were calculated for each basin (and subarea/layer) and compared 
with the WQOs for nitrate, TDS, and chloride to assess existing groundwater quality and 
available assimilative capacity.   

The SNMP analysis indicates that average TDS and chloride concentrations in the Central Basin 
are below WQOs, and assimilative capacity is available.  Due to saline plumes in the West Coast 
Basin, average TDS and chloride concentrations exceed WQOs, and as a result there is no 
available assimilative capacity.  If the saline plume inland of the West Coast Basin Barrier is 
removed from the averaging calculation, average TDS and chloride concentrations in the West 
Coast Basin are below the WQOs and there is available assimilative capacity.  Average nitrate 
concentrations are very low, well below the WQO in both basins and assimilative capacity is 
available.  There are no significant nitrate loading sources in the CBWCB and thus, nitrate is not 
considered a water quality concern and is not expected to be a concern in the future. 

In the Central Basin, average TDS and chloride concentrations in groundwater are below 
WQOs and will not exceed WQOs in the future. 

In the West Coast Basin, average TDS and chloride concentrations in groundwater 
currently exceed WQOs due to historical seawater intrusion.  However, existing and 
planned implementation measures ensure that WQOs will be achieved in the future.  

Nitrate is not a water quality concern in either the Central Basin or West Coast Basin and 
is not expected to be a concern in the future.
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SNMP Mixing Model and Water Quality Simulations 

In order to assess future groundwater quality in the CBWCB, a mixing model was developed for 
the SNMP.  This SNMP mixing model was designed to incorporate the existing volume of 
groundwater and mass of TDS, chloride, and nitrate in storage and track the annual change in 
groundwater storage and S/N mass for each model subarea/layer.  S/N loading estimates for 
key inflows (including spreading ground recharge, seawater intrusion barrier injection, irrigation 
return flow, mountain front and precipitation recharge, and subsurface inflow) and outflows 
(including groundwater pumping and subsurface outflows) were determined based on available 
data and volumetric water budgets obtained from an existing groundwater model that was 
previously developed by the United States Geological Survey (USGS).  Selected S/N loading 
estimates and assumptions were refined to ensure a reasonable agreement between the 
simulated results and the dominant patterns in actual observed groundwater quality within 
each model subarea/layer over the 10‐year baseline period (Water Year [WY] 2000‐01 through 
2009‐10) through a calibration process.  Loading assumptions developed through the baseline 
period assessment were then applied to the 15‐year future planning period (WY 2010‐11 
through 2024‐25) S/N balances.   

In recognition of the water supply implications of climate change, drought, and uncertainties 
and increasing costs associated with imported water supplies, the CBWCB stakeholders have, 
for many years, been planning and implementing projects, programs, and strategies to 
maximize the use of recycled water and stormwater, encourage conservation, reduce reliance 
on potable water supplies, and improve groundwater quality and supply.  Over the 15‐year 
future planning period, additional projects are anticipated to be implemented by the CBWCB 
stakeholders.  The SNMP mixing model was used to predict/simulate the impacts of proposed 
major projects and combinations of these projects (referred to as “scenarios” and listed below) 
on overall groundwater quality in the CBWCB through WY 2024‐25.   

 No Future Projects – Average of baseline period (WY 2000‐01 through 2009‐10) 
conditions (i.e., continuation of existing projects) reproduced for each year of the future 
planning period (WY 2010‐11 through 2024‐25).  Water quality impacts from this 
scenario were compared with other project scenarios to quantify the impacts of future 
projects. 

 Increased Recycled Water for Irrigation – Increased use of recycled water for irrigation, 
replacing imported water and groundwater.  Two scenarios involving different recycled 
water quality were simulated: 

o Recycled water quality is equivalent to the average recycled water quality over 
the 10‐year baseline period. 

o Recycled water quality is equivalent to the Secondary Maximum Contaminant 
Levels (SMCLs) for TDS and chloride and the Maximum Contaminant Level (MCL) 
for nitrate.   These recycled water concentrations are higher than the baseline 
period averages and currently, permitted recycled water quality limits 
established for non‐potable reuse (irrigation, industrial and recreational 
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activities) are generally more conservative than the SMCLs established for TDS 
and chloride.   

 Seawater Intrusion Barriers – Increased recharge at the three seawater intrusion 
barriers with recycled water that has undergone advanced water treatment (AWT), 
thereby completely replacing the imported water that is currently injected.  The switch 
to 100% AWT recycled water at the barriers significantly reduces salt loading because 
AWT recycled water has lower TDS and chloride concentrations in comparison to 
imported water.  The movement toward 100% AWT recycled water at the barriers has 
been fully supported by the regulatory agencies, including the LARWQCB and SWRCB 
Division of Drinking Water (formerly California Department of Public Health [CDPH]).     

 Increased Groundwater Pump and Treat by the Desalters – Expansion of the 
Goldsworthy Desalter and increased pump and treat of brackish groundwater by the 
Goldsworthy Desalter and the Brewer Desalter, both in West Coast Basin. 

 Montebello Forebay Spreading Grounds – Increased AWT and/or tertiary‐treated 
recycled water recharge at the Montebello Forebay Spreading Grounds (MFSG) to 
completely replace imported water (up to 21,000 acre‐feet per year [AFY]); this project 
is proposed under WRD’s Groundwater Reliability Improvement Program (GRIP).  As a 
result of multiple studies over a number of years to evaluate of a wide spectrum of 
potential water supply reliability improvement projects, two different GRIP recycled 
water projects, as described below, were determined to be the best alternatives for 
implementation and potential water quality impacts were simulated by the SNMP 
mixing model.  

o GRIP Recycled Water Project A (GRIP A) – A combination of tertiary‐treated 
(11,000 AFY) and AWT (10,000 AFY) recycled water to replace imported water. 

o GRIP Recycled Water Project B (GRIP B) – 100% tertiary‐treated recycled water 
(21,000 AFY) to replace imported water. 

These future projects/scenarios were simulated individually and in various combinations to 
assess future trends in S/N groundwater quality and evaluate the use of available assimilative 
capacity.  The potential effects of population growth, climate change, and drought were also 
considered as part of the SNMP analysis. 

Future Salt and Nutrient Groundwater Quality 

The SNMP assessment indicates that future projects that may increase S/N loading are more 
than offset by projects that reduce loading.  Nitrate does not exceed or threaten to exceed its 
WQO in either the Central Basin or West Coast Basin.  Average TDS and chloride concentrations 
do not exceed or threaten to exceed their WQOs in the Central Basin.  In the West Coast Basin, 
average TDS and chloride concentrations are currently greater than their WQOs due to the 
existence of trapped inland saline plumes resulting from historical seawater intrusion.  
However, these WQOs are estimated to be achieved in 2035 as a result of existing and planned 
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implementation measures1, which include the basin adjudication and associated limits on 
pumping, operation of the seawater intrusion barriers and desalters, increased recharge and 
use of AWT recycled water at the barriers, and increased pumping for the desalters.       

Assimilative Capacity and Anti‐Degradation Analysis 

The regional and cumulative impacts analysis presented in this SNMP demonstrates that 
multiple recycled water projects in the Central Basin will not use more than 10% or 20% of the 
TDS, chloride, or nitrate assimilative capacity.  In the West Coast Basin, where there is no 
available assimilative capacity, multiple recycled water projects improve groundwater quality 
with respect to TDS and chloride and have essentially no impact on existing nitrate 
concentrations.  Thus, multiple recycled water projects in the West Coast Basin will not use 
more than 10% or 20% of the nitrate assimilative capacity and implementation measures in the 
West Coast Basin will result in achievement of TDS and chloride WQOs in the future. 

 

   

                                                       

1 Implementation measures are strategies, projects, or programs that were developed or have been implemented 
by the stakeholders to control, reduce, or manage (mitigate) salt and nutrient loading to a groundwater basin on 
a sustainable basis. 

Nitrate concentrations in the CBWCB remain significantly below the WQO and recycled 
water projects will not use more than 10% of the assimilative capacity.   

In the Central Basin, recycled water projects will use less than 10% of the assimilative 
capacity for TDS and chloride. 

In the West Coast Basin, where there is currently no assimilative capacity for TDS and 
chloride, recycled water projects will significantly improve groundwater quality and the 

TDS and chloride WQOs are estimated to be achieved in 2035. 
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Implementation Measures 

Due to the importance of the basins as a water supply source, the CBWCB stakeholders have 
been implementing projects to manage S/Ns in the Central Basin and West Coast Basin for 
many years.  There are over 40 implementation measures that currently exist or will be 
implemented by the stakeholders prior to 2025 to manage S/Ns on a sustainable basis.  The 
major implementation measures proposed in the CBWCB that were quantitatively2 assessed for 
the future planning period include: 

 Increased recharge at the three seawater barriers with AWT recycled water, thereby 
replacing imported water completely.   

 Expansion of the Goldsworthy Desalter and increased groundwater pumping for 
treatment by the Goldsworthy Desalter and Brewer Desalter, both in the West Coast 
Basin. 

 Decreased irrigation return flows in the CBWCB due to decreased imported water use in 
the Central Basin. 

 Increased stormwater capture at the Dominguez Gap Spreading Grounds. 

  

 

 

SNMP Monitoring Program 

In accordance with the Recycled Water Policy, a Monitoring Plan for the SNMP was prepared by 
the CBWCB stakeholders to describe the S/N Monitoring Program that was developed for the 
basins.  The SNMP Monitoring Plan also includes detailed descriptions of other existing 
monitoring programs in the CBWCB, as well as special studies that have been conducted or are 
in progress.  The intent of the SNMP Monitoring Program is to evaluate S/N concentrations in 
groundwater with respect to applicable WQOs.   

The SNMP Monitoring Program was designed based on an extensive history of managing water 
quality of the basins, and consists of seventy (70) nested groundwater monitoring wells at 13 
locations throughout the most critical areas of the CBWCB, in particular near water supply wells 
and groundwater recharge projects that utilize recycled water (including the seawater intrusion 
barriers and the MFSG).  In addition to groundwater monitoring, the CBWCB and tributary areas 
have numerous and extensive monitoring programs for recycled water, wastewater, imported 
water, and surface water/stormwater, including sampling for TDS, chloride, and nitrate, that 
are being managed by multiple stakeholder agencies/organizations.   

                                                       

2  There are many other existing, planned, and conceptual implementation measures, which are anticipated to 
improve groundwater quality. However, due to the lack of data regarding these implementation 
measures/projects, their positive impacts to groundwater quality could not be accurately quantified using the 
SNMP mixing model.   

Existing and planned implementation measures are protective of groundwater quality 
and preserve beneficial uses. 
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Monitoring for constituents of emerging concern (CECs) in the Study Area is being conducted 
for the groundwater recharge projects that utilize recycled water, wastewater treatment plants 
that discharge to surface water, and for special studies.  There are also ongoing leading edge 
research efforts to further develop analytical methods and understand the health implications 
of low level detections.  As such, no additional CEC monitoring was found to be warranted in 
the CBWCB and thus, not proposed as part of the SNMP Monitoring Plan.   

WRD is the designated entity responsible for implementing the SNMP Monitoring Program.  
Once the LARWQCB has approved the SNMP Monitoring Plan and established an SWRCB 
GeoTracker weblink for the SNMP Monitoring Program for the CBWCB, WRD will implement the 
SNMP Monitoring Program by collecting TDS, chloride, and nitrate data from the 70 SNMP 
monitoring wells on a semi‐annual basis and uploading this water quality data to the 
GeoTracker database.  Based on results from the SNMP Monitoring Program, the SNMP 
Monitoring Plan will be updated as necessary.  Additionally, the SNMP Monitoring Plan will be 
reviewed and updated as necessary as part of the SNMP review every 10 years. 

 

Benefits of Increased Recycled Water Use in the CBWCB 

As demonstrated in this SNMP, negative water quality impacts from recycled water projects in 
the CBWCB were determined to be minimal and more than offset by implementation measures 
that improve groundwater quality.  Thus, this SNMP may be used to provide a basis for 
streamlining of the permitting process for recycled water projects in the future, per the 
Recycled Water Policy.  In particular, GRIP A or GRIP B may be implemented with no or minimal 
water quality impacts.  Increased irrigation with recycled water has very small impacts on 
groundwater quality and thus, permits for individual irrigation sites are not warranted.  Further, 
TDS, chloride, and nitrate limits for recycled water used for irrigation can be equivalent to 
SMCLs/MCL, while still protecting groundwater quality and preserving beneficial uses. 

The SNMP analysis finds that AWT recycled water is one of the highest quality source waters 
available in the CBWCB and that the use of AWT recycled water is a critical factor in achieving 
WQOs and restoring beneficial uses in the West Coast Basin, where historical seawater 
intrusion has degraded groundwater quality in certain areas.  Tertiary‐treated recycled water is 
also a critical component of the water supply portfolio in the CBWCB and its use can be safely 
increased, including implementation of proposed projects that could increase S/N loading.   

Increased use of recycled water in the CBWCB is consistent with the goals of the Recycled 
Water Policy and necessary to ensure a sustainable water supply.  Recycled water has been 
proven to be a safe, reliable, locally‐produced, drought‐proof water supply and a critical 

WRD is the designated entity responsible for implementing the SNMP Monitoring 
Program.  On a semi‐annual basis, WRD will collect salt and nutrient data from 70 nested 
groundwater monitoring wells located throughout the most critical areas of the basins 

and report the data to the LARWQCB via the SWRCB online GeoTracker database. 
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component of the local water supply portfolio.  Use of recycled water in the CBWCB is 
consistent with the maximum benefit of the people of the State of California. 

 

Associated SNMP Documents and Periodic Updates to the SNMP 

Based on the SNMP approved by LARWQCB, a Basin Plan Amendment was prepared by the 
LARWQCB and adopted (Resolution R15‐001) by the LARWQCB Board on February 12, 2015.  A 
Substitute Environmental Document (SED) was also prepared in conjunction with the SNMP to 
comply with California Environmental Quality Act (CEQA) requirements.  LARWQCB was the 
lead agency for purposes of CEQA, while the CBWCB stakeholders conducted the CEQA analysis 
and worked in collaboration with LARWQCB to prepare the SED.  Both the Draft SED and Draft 
SNMP were submitted to LARWQCB in August 2014 for their review.  The SNMP and SED were 
both finalized following adoption of Resolution R15‐001 by the LARWQCB Board on February 
12, 2015. 

The SNMP is intended to be a living document, and the S/N management program, including 
the goals, existing basin conditions, implementation measures, SNMP Monitoring Program, etc., 
will be reviewed every 10 years by the CBWCB stakeholders with updates made as necessary.  
However, based on results from the SNMP Monitoring Program, interim updates to the SNMP 
may be conducted when deemed necessary. 

 

 

Increased use of recycled water in the CBWCB is consistent with the goals of the 
Recycled Water Policy and necessary to ensure a sustainable water supply. 

Negative water quality impacts from the use of recycled water in the CBWCB were 
demonstrated to be minimal and more than offset by implementation measures that 

improve groundwater quality.   

Thus, this SNMP may be used to provide a basis for streamlining of the permitting 
process for recycled water projects in the future. 

A Basin Plan Amendment based on the SNMP was prepared by the LARWQCB and 
adopted by the LARWQCB Board on February 12, 2015. 

A Substitute Environmental Document was also prepared in conjunction with the SNMP 
to comply with CEQA requirements. 

The SNMP, which includes the Monitoring Plan, will be reviewed and updated as 
necessary every 10 years by the CBWCB stakeholders.  However, based on results from 
the SNMP Monitoring Program, interim updates to the SNMP may be conducted when 

deemed necessary.
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1 Introduction 

In accordance with the State Water Resources Control Board’s (SWRCB) Recycled Water Policy, 
this Salt and Nutrient Management Plan (SNMP) was prepared by a consultant team led by 
Todd Groundwater and developed through a collaborative process involving major stakeholders 
in the Central Basin and West Coast Basin (CBWCB or Study Area), which are located in 
Southern Los Angeles County, California.  These CBWCB stakeholders include the Water 
Replenishment District of Southern California (WRD), Los Angeles County Department of Public 
Works (LACDPW), West Basin Municipal Water District (WBMWD), Los Angeles Department of 
Water and Power (LADWP), County Sanitation Districts of Los Angeles County (SDLAC), 
Metropolitan Water District of Southern California (MWD), Council for Watershed Health, City 
of Los Angeles Bureau of Sanitation, and other interested parties.  The CBWCB stakeholders 
also worked collaboratively with the Los Angeles Regional Water Quality Control Board 
(LARWQCB) to develop the SNMP.  WRD has been the lead agency managing and facilitating 
development of the CBWCB SNMP and all associated documents.    

1.1 Purpose and Scope 

As stated in the Recycled Water Policy, the goal of the SNMP is to manage salt and nutrients 
(S/Ns) from all sources on a basin‐wide basis in a manner that facilitates attainment of Water 
Quality Objectives (WQOs) and preserves beneficial uses.  The Recycled Water Policy 
encourages development of regional S/N management strategies rather than relying on an 
approach of imposing requirements on individual recycled water projects with no recognition of 
the relative and cumulative impacts when all projects and loading sources are considered 
regionally.  Accordingly, this SNMP supports and provides justification for elimination of 
separate anti‐degradation analyses and individual site monitoring requirements for proposed 
recycled water projects so that the permitting process for the vast majority of proposed 
recycled water projects may be streamlined.  The intent of this streamlined permitting process 
is to expedite the implementation of recycled water projects in a manner that complies with 
State and Federal water quality laws.  

1.2 Regulatory Framework 

Guidance for development of this SNMP was provided by the Recycled Water Policy, 
LARWQCB’s SNMP Regional Water Board Assistance in Guiding Salt and Nutrient Management 
Plan Development in the Los Angeles Region, and the Workplan of the Salt/Nutrient 
Management Plan, Central Basin and West Coast Basin that was previously prepared by the 
CBWCB stakeholders and approved by LARWQCB.     

In February 2009, the SWRCB adopted Resolution No. 2009‐0011, Policy for Water Quality 
Control for Recycled Water (Recycled Water Policy).  The statewide Recycled Water Policy was 
revised, specifically the monitoring requirements for priority pollutants and constituents of 
emerging concern, by an Amendment (Resolution No. 2013‐0003) that was adopted by the 
SWRCB on January 22, 2013 and became effective on April 25, 2013.  The Recycled Water Policy 
and its Amendment 
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(http://www.swrcb.ca.gov/water_issues/programs/water_recycling_policy/docs/rwp_revtoc.p
df) are provided as Appendix A.  

In recognition of the water crisis faced by California due to collapse of the Bay‐Delta ecosystem, 
climate change, and continuing population growth combined with severe drought on the 
Colorado River and failing levees in the Delta, the Recycled Water Policy strongly encourages, 
“. . . local and regional water agencies to move toward clean, abundant, local water for 
California by emphasizing appropriate water recycling, water conservation, and maintenance of 
supply infrastructure and the use of stormwater (including dry‐weather runoff) in these plans; 
these sources of supply are drought‐proof, reliable, and minimize our carbon footprint and can 
be sustained over the long‐term.” (SWRCB, 2009)  Specifically, the Recycled Water Policy 
establishes the following goals for California: 

 Increase the use of recycled water over 2002 levels by at least one million acre‐feet per 
year (AFY) by 2020 and by at least two million AFY by 2030,  

 Increase the use of stormwater over use in 2007 by at least 500,000 AFY by 2020 and by 
at least one million AFY by 2030, 

 Increase the amount of water conserved in urban and industrial uses by comparison to 
2007 by at least 20% by 2020, and 

 Included in these goals is the substitution of as much recycled water for potable water 
as possible by 2030. 

Recognizing that some groundwater basins contain S/Ns that exceed or threaten to exceed 
WQOs established in the applicable RWQCB Water Quality Control Plans (Basin Plans3) and that 
recycled water can contribute to S/N loading, the Recycled Water Policy requires local water 
and wastewater entities, together with local S/N contributing stakeholders to develop a SNMP 
for each groundwater basin and subbasin in California by May 2014.  At the request of the 
CBWCB stakeholders, the LARWQCB issued an approval letter to extend the deadline for 
submittal of the Draft CBWCB SNMP and the associated Draft SED to LARWQCB for review by 
August 31, 2014.  Upon LARWQCB’s review and approval of the SNMP, an Implementation Plan 
based on the SNMP will be adopted as an amendment to the Basin Plan by the LARWQCB 
Board.  Section 1.3 describes other documents that were prepared in conjunction with the 
SNMP.  

In addition to establishing WQOs, the Basin Plan also defines beneficial uses for waters of the 
State, strategic planning and implementations, plans and policies, and monitoring and 
assessment.  Chapters 1 through 3 of the LARWQCB Basin Plan are provided as Appendix B and 
the entire Basin Plan can be downloaded from the LARWQCB website:  

                                                       

3  The Basin Plan was issued by the Los Angeles Regional Water Quality Control Board (LARWQCB) in 1994 to 
preserve and enhance water quality and protect the beneficial uses of all regional waters in the Los Angeles 
Region.  Specifically, the Basin Plan designates the beneficial uses for surface water and groundwater, establishes 
numerical objectives (referred to as Water Quality Objectives [WQOs]) that must be attained or maintained to 
protect the designated beneficial uses and conform to the State’s Anti‐degradation Policy, and describes 
implementation programs to protect all waters in the region.  
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http://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_plan/basin_plan_do
cumentation.shtml.    

On June 28, 2012, the LARWQCB issued the Regional Water Board Assistance in Guiding Salt 
and Nutrient Management Plan Development in the Los Angeles Region (SNMP Assistance 
Document), which provides guidance for preparation of the SNMP within the Los Angeles 
Region and the associated Substitute Environmental Document, which is further described in 
Section 1.3.  The SNMP Assistance Document was also used to develop this SNMP and is 
provided as Appendix C and can be downloaded from the LARWQCB website:  
http://www.swrcb.ca.gov/rwqcb4/water_issues/programs/salt_and_nutrient_management/St
akeholder_Outreach/Regional%20Water%20Board%20SNMP%20Assistance%20Document.PDF.  

In 2011, the CBWCB stakeholders prepared the Workplan of the Salt/Nutrient Management 
Plan, Central Basin and West Coast Basin (SNMP Workplan) and submitted this document to 
the LARWQCB for review.  The purpose of the SNMP Workplan was to provide an outline of the 
SNMP and discuss the major elements to be included in the SNMP.  On December 13, 2011, 
LARWQCB issued an approval letter for the SNMP Workplan.  This SNMP was prepared in 
general accordance with the approved SNMP Workplan.  Both the SNMP Workplan and the 
associated LARWQCB approval letter are provided as Appendix D and can be downloaded from 
the LARWQCB website:  
http://www.swrcb.ca.gov/rwqcb4/water_issues/programs/salt_and_nutrient_management/St
akeholder_Outreach/Workgroups/central_and_west_coast_Basin.shtml.    

SWRCB Resolution No. 68‐16 (State Anti‐Degradation Policy) is incorporated into all Basin Plans.  
The intent of the Anti‐Degradation Policy is that waters of the State shall be regulated to 
achieve the highest water quality consistent with the maximum benefit to the people of the 
State.  The Recycled Water Policy allows recycled water projects that result in a lowering of 
water quality within a basin if an anti‐degradation analysis demonstrates that the change is 
consistent with maximum benefit to people of State, will not unreasonably affect present and 
potential beneficial uses, and will not result in water quality lower than applicable standards.  
The Anti‐Degradation Policy is provided as Appendix D in the SNMP Workplan (CBWCB 
Stakeholders, 2011).  The Anti‐Degradation Policy can also be downloaded from the SWRCB 
website:  
http://www.swrcb.ca.gov/board_decisions/adopted_orders/resolutions/1968/rs68_016.pdf.  

1.2 Associated SNMP Documents  

A few additional documents were or will be prepared in conjunction with the SNMP, including:  

1) Substitute Environmental Document (SED) and  

2) Basin Plan Amendment. 

These documents are described further in the subsections below. 
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1.2.1 Substitute Environmental Document 

As set forth in the Recycled Water Policy, the SNMP must comply with the California 
Environmental Quality Act (CEQA).  CEQA requires that State and local agencies determine the 
potential significant environmental impacts of proposed projects and identify measures to 
avoid or mitigate these impacts where feasible.  The basic objectives of CEQA are to: 1) inform 
decision makers and public about the potential significant environmental effects of a proposed 
project, 2) identify ways that environmental damage may be mitigated, 3) prevent significant, 
avoidable damage to the environment by requiring changes in projects, through the selection 
of alternative projects or the use of mitigation measures when feasible, and 4) disclose to the 
public why an agency approved a project if significant effects are involved (California Code of 
Regulations [CCR], Title 14, § 15002(a)).   

In accordance with LARWQCB’s SNMP Assistance Document, the LARWQCB is the lead agency 
for purposes of CEQA, while the CBWCB stakeholders will conduct the CEQA analysis and work 
in collaboration with LARWQCB.  Key elements of the CEQA process are summarized below. 

1) Preparation of an SED, consistent with the CCR, Title 23, §3777(a)) and Public Resources 
Code §21159, is required to support the Basin Plan Amendment and must be submitted 
to the LARWQCB in conjunction with the SNMP.  The SED was prepared by the CBWCB 
stakeholders and has been submitted to the LARWQCB under separate cover 
(Environmental Science Associates [ESA], 2014).  The SED consists of the following: 

a. Completed Environmental Checklist, 

b. A brief description of the Recommended Program Alternative, 

c. Identification of any significant or potentially significant adverse environmental 
impacts of the Recommended Program Alternative, 

d. An analysis of reasonable alternatives to the Recommended Program Alternative 
and mitigation measures to avoid or reduce any significant or potentially significant 
adverse environmental impacts, and 

e. An environmental analysis of the reasonably foreseeable methods of compliance. 

2) A CEQA Scoping Meeting was held on October 21, 2013 to receive comments from the 
public on the appropriate scope and content of the SED.  The purpose of this meeting 
was to scope the proposed implementation measures and major recycled water projects 
that were developed by the CBWCB stakeholders to manage S/Ns in the basins and to 
determine, with input from interested agencies and persons, if those means would 
result in significant adverse impacts to the environment.  At this public meeting, 
LARWQCB, WRD, and ESA gave presentations describing the Recycled Water Policy, 
general CEQA process, SNMP findings and implementation measures, proposed major 
recycled water projects, and environmental criteria for the CEQA evaluation.   

As the lead agency for the CEQA process, LARWQCB prepared and issued the 
Notification of the CEQA Scoping Meeting to all interested parties and was designated 
as the entity to receive all public comments regarding the proposed SED scope and 
content.  A 30‐day public comment period was established by LARWQCB and comments 
also were solicited during the October 21st CEQA Scoping Meeting. No comments 
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regarding the proposed environmental analysis were received by LARWQCB by the 
deadline of October 31, 2013 and thus, there are no responses to public comments 
presented in the SED.   

Although not required as part of the CEQA process, the CBWCB stakeholders also 
prepared a Project Summary that concisely presented key SNMP findings, 
implementation measures, and proposed major recycled water projects.  The Project 
Summary was distributed during the October 21st CEQA Scoping Meeting and was also 
distributed by LARWQCB along with the Notification of the CEQA Scoping Meeting to all 
interested parties.  Documents associated with the CEQA Scoping Meeting, including the 
meeting Notification, presentations, sign‐in sheet, and Project Summary, can be 
downloaded from the LARWQCB website:  
http://www.swrcb.ca.gov/rwqcb4/water_issues/programs/salt_and_nutrient_manage
ment/index.shtml. 

3) A Draft SED and Draft SNMP were prepared and submitted by the CBWCB stakeholders 
to LARWQCB for their review on August 29, 2014.  No comments were received 
subsequently from LARWQCB regarding both draft documents.  The SED and SNMP 
were both finalized after the LARWQCB Board adopted the Basin Plan Amendment (see 
Section 1.3.2 below for further details) on February 12, 2015. 

1.2.2 Basin Plan Amendment 

The Recycled Water Policy states that within one year of the receipt of a proposed SNMP, the 
RWQCB shall consider adopting an implementation plan, consistent with Water Code Section 
13242, for those groundwater basins within their regions where water quality objectives for 
S/Ns are being, or are threatening to be, exceeded.  The implementation plan would be 
adopted as an amendment to the Basin Plan and shall be based on the SNMP approved by the 
LARWQCB.  For the CBWCB SNMP, a Basin Plan Amendment was prepared by the LARWQCB 
and adopted (Resolution R15‐001) by the LARWQCB Board on February 12, 2015.  Resolution 
R15‐001 can be downloaded from the LARWQCB website:  http://63.199.216.6/bpa/docs/R15‐
001_RB_RSL.pdf.  This SNMP has been finalized following adoption of Resolution R15‐001. 

1.3 SNMP Organization 

This SNMP is organized into an Executive Summary, 12 sections, and 11 appendices as 
summarized below.  Associated SNMP documents were described in Section 1.3. 

Section 1  –   Describes the purpose of the SNMP, CBWCB stakeholders, regulatory 
framework, pertinent time periods assessed in the SNMP, associated SNMP 
documents, and the report organization.   

Section 2  –   Summarizes the stakeholder process for development of the SNMP. 

Section 3  –   Presents the hydrogeologic characteristics, source waters, and management of 
the CBWCB. 

Section 4  –   Describes the water inflows and outflows to and from the CBWCB for the 
baseline and future planning period. 
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Section 5  –   Describes average existing groundwater quality and available assimilative 
capacity. 

Section 6  –   Describes the salt and nutrient inflows and outflows to and from the CBWCB. 

Section 7  –   Describes future groundwater quality and use of assimilative capacity by major 
recycled water and other projects proposed in the CBWCB. 

Section 8  –   Presents the anti‐degradation analysis. 

Section 9 –   Describes changing conditions including population growth, climate change, 
drought, and greenhouse gas emissions associated with SNMP projects and 
implementation measures. 

 Section 10  –  Summarizes proposed major recycled water projects and implementation 
measures. 

Section 11  –   Summarizes the SNMP Monitoring Program. 

Section 12  –   Describes the SNMP implementation plan including schedule and performance 
measures. 

Section 13  –   Provides the references cited in the SNMP and its appendices. 
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Supporting materials are attached as the following appendices to this SNMP.  

Appendix A –  State Water Resources Control Board Recycled Water Policy for Water Quality 
Control for Recycled Water (Recycled Water Policy), Resolution No. 2013‐0003, 
Revised January 22, 2013 and Effective April 25, 2013 (originally approved as 
Resolution No. 2009‐0011 on May 14, 2009) 

Appendix B –  Los Angeles Regional Water Quality Control Board Basin Plan for the Coastal 
Watersheds of Los Angeles and Ventura Counties, June 13, 1994 (only Chapters 1 
through 3 are provided herein) 

Appendix C –  Los Angeles Regional Water Quality Control Board, June 28, 2012, Regional 
Water Board Assistance in Guiding Salt and Nutrient Management Plan 
Development in the Los Angeles Region 

Appendix D –  Final Revised Workplan of the Salt/Nutrient Management Plan, Central Basin and 
West Coast Basin, October 24, 2011 and Los Angeles Regional Water Quality 
Control Board, December 13, 2011, Approval letter for Workplan for the Salt and 
Nutrient Management Plan for Central Basin and West Coast Groundwater 
Basins 

Appendix E –   List of Definitions provides definitions for key terms used in this SNMP and the 
appendices. 

Appendix F –   Stakeholder Process describes the CBWCB stakeholders involved in the 
development of the SNMP and the stakeholder communication/participation 
process. 

Appendix G –  Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater 
Quality describes the hydrogeologic conditions of the CBWCB and existing S/N 
groundwater quality and available assimilative capacity.   

Appendix H –  Baseline and Future Water Balances presents the 10‐year baseline period (WY 
2000‐01 to 2009‐10) and 15‐year future planning period (WY 2010‐11 to 2024‐
25) water balances.  The water balances document all of the water inflows and 
outflows of the CBWCB and these water balances provide the basis for S/N 
balances. 

Appendix I –   Simulated Baseline and Future Salt and Nutrient Groundwater Quality describes 
the baseline and future planning period S/N balances.  A mixing model was 
developed to simulate baseline and future planning period S/N groundwater 
quality.  This appendix describes the SNMP mixing model, the baseline period 
calibration process, and assimilative capacity that was calculated for the basins.  
The S/N balances document all of the S/N inflows and outflows of the CBWCB 
and provide the basis for future groundwater quality projections.  This appendix 
quantifies the use of available assimilative capacity by recycled water projects 
and based on that use, presents an anti‐degradation analysis. 
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Appendix J –   Implementation Plan describes implementation measures and proposed major 
recycled water projects that were developed by the CBWCB stakeholders to 
manage S/Ns in the basins on a sustainable basis.    

Appendix K –  Monitoring Plan describes the S/N monitoring program that was developed for 
the CBWCB.  This SNMP Monitoring Plan also provides detailed descriptions of 
other existing monitoring programs in the CBWCB, as well as special studies that 
have been conducted or are in progress.  In accordance with the Recycled Water 
Policy, the SNMP Monitoring Plan was developed to evaluate S/N concentrations 
in groundwater with respect to applicable WQOs.  Although the SNMP 
Monitoring Plan is provided as Appendix K, it was prepared as a stand‐alone 
document with its own set of figures, so that this document could be easily 
changed out in the event revisions need to be made to the SNMP Monitoring 
Plan in the future. 

1.4 Time Periods for the SNMP Analysis 

There are three time periods used in this SNMP to assess water quality conditions with respect 
to S/Ns, including: 

1. In accordance with the Recycled Water Policy, the average S/N concentrations of the 
basin or subbasin were estimated using the most recent five years of available data.  At 
the time the SNMP analysis was initiated4, the last available sampling event for some 
wells occurred in 2011.  Therefore, samples collected from January 2007 through mid‐
2012 (5‐year water quality averaging period) were used to calculate the average existing 
groundwater quality and available assimilative capacity.   

2. Water quality was simulated over a 10‐year baseline period from WY 2000‐01 to 2009‐
10 and compared with the dominant regional observed groundwater trends to assess 
and adjust (if warranted) loading factors.  This baseline period included a range of 
precipitation conditions from very wet to very dry to normal. 

3. In accordance with the Recycled Water Policy, the water quality impacts of major 
recycled water projects in the CBWCB were assessed over a 15‐year future timeframe.  
A 10‐year future planning period originally was established and described in the SNMP 
Workplan, but the planning period was extended to 15 years at the recommendation of 
the LARWQCB.  This 15‐year future planning period (WY 2010‐11 to 2024‐25) is used to 
simulate future projects and their impacts to groundwater quality and use of 
assimilative capacity. 

 

 

 

                                                       

4  The CBWCB SNMP data collection and analysis process began in May 2012. 
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2 Stakeholder Efforts to Develop the SNMP 

Stakeholders in the CBWCB have been meeting and collaborating to develop the SNMP since 
the Recycled Water Policy was issued by the SWRCB in 2009.  The stakeholder process was 
conducted in accordance with the Recycled Water Policy (Appendix A) and the LARWQCB’s 
SNMP Assistance Document (Appendix C).  As explained further in this section, key elements of 
the stakeholder process include public outreach, workshops/meetings to elicit input and 
feedback, review of interim project‐related documents, and data gathering/sharing.   

Stakeholders in the CBWCB that participated in the SNMP process and collaborated to develop 
the SNMP include water and wastewater entities, regulatory agencies, water purveyors, water 
associations, and environmental groups.  WRD has been the lead agency managing and 
coordinating development of the SNMP.  Funding partners for the SNMP consist of WRD, 
LACDPW, WBMWD, LADWP, and SDLAC.  These agencies, as well as other key stakeholders, 
including MWD, the Council for Watershed Health (CWH), and LARWQCB, were actively 
involved in developing and reviewing all technical documents associated with the SNMP.  Many 
other stakeholders also participated in the SNMP development process and were notified of the 
SNMP workshops/meetings, progress, and links to technical documents to provide opportunity 
for comments and input.  The complete list of CBWCB stakeholders and their roles and 
responsibilities in this process are described in more detail in Table F‐1 in Appendix F 
Stakeholder Process.   

2.1 Stakeholder Outreach and Participation 

In the beginning of the SNMP development process in 2009, the CBWCB stakeholders attended 
multiple conferences and reviewed all available documents to gather information that could 
assist in the preparation of the SNMP.  As the project progressed, seven CBWCB SNMP 
workshops and multiple stakeholder meetings were hosted by WRD in order to inform the 
stakeholders of the SNMP process and findings and to seek stakeholder input.  As described in 
Section 1.3, a CEQA Scoping Meeting was held on October 21, 2013 to receive comments from 
the public on the appropriate scope and content of the SED.  The dates, topics, key agenda 
items, and purpose of key SNMP workshops/meetings are summarized in Table F‐2 in Appendix 
F. 

An e‐mail address (wrd@saltnutrient.com) and a SNMP website 
(http://www.wrd.saltnutrient.com/) was established by the CBWCB stakeholders to promote 
communication, allow sharing of project documents, and allow the submittal of comments and 
questions throughout the SNMP development process.  Stakeholders and other interested 
parties could use the website to learn more about the CBWCB SNMP, sign up to be on the 
distribution list for upcoming stakeholder workshops, or submit comments/questions.  In 
addition, a File Transfer Protocol (FTP) site was created to allow data to be shared easily 
amongst the CBWCB SNMP stakeholders. 

The CBWCB stakeholders were notified via e‐mail of the posting of technical documents for 
public review and upcoming SNMP workshops/meetings.  All CBWCB SNMP workshops were 
open to the public.  Each workshop included a presentation with ample time allocated for 
comments, questions, and answers.  Stakeholder participation was tracked via sign‐in sheets.  
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After each CBWCB SNMP workshop and the October 21, 2013 CEQA Scoping Meeting, the 
presentation, a workshop summary documenting the presentation and discussion, and the sign‐
in sheet were posted on the CBWCB SNMP website.  Other CBWCB SNMP information, 
including technical memoranda, reports, guidance documents, and related weblinks, were also 
posted on the CBWCB SNMP website.     

To further encourage stakeholder participation and promote data sharing to develop the SNMP, 
WRD presented information about the CBWCB SNMP to other regional water planning groups, 
including two local Integrated Regional Water Management Plan (IRWMP) Stakeholder Groups 
(Greater Los Angeles Region IRWMP and Los Angeles Gateway Region IRWMP) in 2012.  In 
addition, WRD, at the request of LARWQCB, gave a presentation to the SWRCB Board on March 
5, 2013 regarding the SNMP development efforts in the CBWCB.  The CBWCB stakeholders have 
also given presentations and/or attended multiple conferences related to S/N management to 
elicit feedback and/or gather information that would be useful for the SNMP development. 

The LARWQCB hosted four annual workshops beginning in 2010 to provide direction for SNMP 
development and facilitate interaction and information sharing within and among groundwater 
basin stakeholder groups in the Los Angeles Region.  WRD and other CBWCB stakeholders 
attended the LARWQCB SNMP Workshops and WRD gave presentations on the status of 
CBWCB SNMP development efforts at three of the four LARWQCB Workshops.  The LARWQCB 
also established a website 
(http://www.swrcb.ca.gov/rwqcb4/water_issues/programs/salt_and_nutrient_management/in
dex.shtml) related to SNMPs in the Los Angeles Region where they provide notices, agendas, 
and presentations for their workshops, as well as information related to the CBWCB SNMP 
including the October 21, 2013 CEQA Scoping Meeting and a link to the CBWCB SNMP website.  
The LARWQCB also maintains an e‐mail subscription list to provide notifications to interested 
parties. 

2.2 Data Collection Process 

As discussed earlier, the CBWCB SNMP was developed in accordance with all Recycled Water 
Policy requirements.  Development of the SNMP was a multi‐year process that engaged CBWCB 
stakeholders and the LARWQCB at all stages of plan development to elicit feedback and 
direction.  Collection and assessment of a tremendous amount of data was necessary to 
support the SNMP analysis and the methodologies applied are technically‐sound, scientifically‐
defensible, and appropriate to the basin‐specific conditions encountered in the CBWCB.  The 
SNMP methodologies and findings were vetted by CBWCB stakeholders and LARWQCB through 
an inclusive process that relied on multiple workshops and review/feedback of intermediate 
documents or technical memoranda (TMs). 

The CBWCB stakeholders were invaluable in providing data, future plans, and quality control 
and quality assurance (QA/QC) for the data used and analysis conducted for the CBWCB SNMP.  
Table 1 provides a summary of the major data components provided and the data sources. 
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Table 1 Summary of Key SNMP Data and Sources 

Description of Data 
Type of Data 

Source of Data 
Volume Water Quality 

Source water used for supply in the CBWCB (baseline and future) 

Colorado River (imported water)  x  x  MWD, WRD, DWR 

State Water Project (imported water)  x  x  MWD, WRD, DWR 

Los Angeles Aqueduct (imported water)  x  x  LADWP 

Groundwater (local and imported water)  x  x  WRD, DWR, COW, 
SWC, CDWC, SGVWC, 
CDPH 

Adjacent groundwater basin inflow   x  x  USGS, CDPH, OCWD, 
ULARA 

Recycled water for irrigation (baseline and future)  x  x  SDLAC, WBMWD 

Recycled water recharge (baseline and future)  x  x  SDLAC, WBMWD, 
WRD, LADWP/LABOS, 
LACDPW 

Stormwater recharge (baseline and future)  x  x  LACDPW, CWH, 
planning documents 

Imported water recharge (baseline and future)  x  x  SDLAC, WBMWD, 
WRD, LADWP/LABOS, 
LACDPW 

Precipitation recharge  x  x  LACDPW, USGS, WRD 

Irrigation return flow  x  x  WRD, DWR, SDLAC, 
WBMWD, LADWP, 
LACDPW, technical 
literature 

Mountain front recharge  x  x  WRD, USGS 

Leaking water lines  x  x  LACDWP, WBMWD, 
water purveyors 

Leaking sewer lines  x  x  SDLAC, LABOS 

Septic systems  x  x  SDLAC 

Discharge to streams  x  x  LACDPW, USGS 

Subsurface outflow  x  x  USGS 

Goals and objectives (recycled water, stormwater 
capture, conservation, imported water, 
groundwater, MAR, LID) 

N/A  N/A 
CBWCB stakeholders 
and planning 
documents 

Aquifer parameters  N/A  N/A WRD, USGS 

Well locations and construction  N/A  N/A  WRD, USGS 

Environmental release site data  N/A  N/A  GeoTracker, WRD 

CEC monitoring  N/A  N/A  SDLAC, WBMWD, 
GAMA, WRD, LACDPW, 
LABOS, USGS 

Land use  N/A  N/A  WRD 
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MWD – Metropolitan Water District of Southern California   
WRD – Water Replenishment District of Southern California 
DWR – California Department of Water Resources 
CDPH – California Department of Public Health (now the SWRCB Division of Drinking Water) 
LADWP – City of Los Angeles Department of Water and Power 
LACDPW – Los Angeles County Department of Public Works 
LABOS – Los Angeles Bureau of Sanitation 
OCWD – Orange County Water District 
ULARA – Upper Los Angeles River Area  
SDLAC – Sanitation Districts of Los Angeles County 
WBMWD – West Basin Municipal Water District 
COW – City of Whittier     
SWC – Suburban Water Company             
CDWC – California Domestic Water Co.  
SGVWC – San Gabriel Valley Water Company   
CWH – Council for Watershed Health 
USGS – United States Geological Survey 
SWRCB – State Water Resources Control Board 
GeoTracker – State Water Resources Control Board online database (http://geotracker.waterboards.ca.gov/) 
GAMA – California State Groundwater Ambient Monitoring Assessment program 
MAR – managed aquifer recharge 
LID – low impact development 
N/A – Not applicable 
 
 

Data collection, entry, conversion to consistent units, verification, and compilation took 
multiple months and required significant outreach efforts.  Six interim technical memoranda 
(TMs) were prepared to present the Goals and Objectives (TM‐1), Definitions, Concepts, and 
Approach (TM‐2), Hydrogeologic Conceptual Model (TM‐3), SNMP Monitoring Plan (TM‐4), 
Future Water Quality and Assimilative Capacity and Anti‐Degradation Analysis (TM‐5), and 
Implementation Measures (TM‐6).  These TMs were made available via the CBWCB SNMP 
website for public review and comment and the TM topics were also presented at the CBWCB 
SNMP Stakeholder Workshops to elicit feedback and input from the CBWCB stakeholders and 
LARWQCB.     



 

Salt and Nutrient Management Plan for the Central Basin and West Coast Basin               13 
February 12, 2015 

3 Hydrogeologic Conceptual Model 

3.1 Study Area Physiography 

The Study Area consists of the Central Basin and West Coast Basin, which are two groundwater 
subbasins located within the Coastal Plain of the Los Angeles Groundwater Basin (Coastal Plain), 
as defined by the California Department of Water Resources (DWR, 2004) (Figure 1).  These two 
subbasins are referred to as basins in this SNMP in order to be consistent with the naming 
convention commonly used by stakeholders in the Study Area.  The hydrogeologic conceptual 
model of the CBWCB is described in more detail in Appendix G Hydrogeologic Conceptual 
Model and Existing Salt and Nutrient Groundwater Quality.   

The Coastal Plain is bounded by the Santa Monica Mountains on the north, the low‐lying 
Elysian, Repetto, Merced, and Puente Hills on the northeast, the County line between Los 
Angeles County and Orange County on the southeast, the Palos Verdes Hills on the southwest, 
and the Pacific Ocean on the south and west (DWR, 1961).  The Newport‐Inglewood Uplift, 
separating the Central Basin and the West Coast Basin, is a series of discontinuous faults and 
folds that form a prominent line of northwest trending hills (see Figure 1).   

3.2 Land Use and Population Growth 

The CBWCB covers approximately 420 square miles in southern Los Angeles County and 
consists of 43 cities.  Land uses in the Study Area are predominantly urban residential, 
commercial, and industrial.  As a result, the CBWCB ground surface is mostly covered with 
buildings and paved surfaces, which limit natural groundwater recharge.   

The Study Area has a population of nearly 4 million residents and is mostly urbanized and 
essentially fully developed.  According to the California Department of Finance, the State’s 
population as a whole is projected to increase by more than 35% while Los Angeles County’s is 
projected to increase by approximately 18% by 2050 (USBOR, LACFCD, LACDPW, 2013).  Growth 
within the CBWCB would be through redevelopment and infill development.  Although the 
Study Area population is predicted to increase modestly, use of potable supplies (imported 
water and groundwater) is projected to remain near 2010 levels through the end of the SNMP 
future planning period (2025).  This maintenance of 2010 imported and groundwater use levels 
is achieved through increased use of recycled water (replacing and supplementing imported 
water) and water conservation efforts to reduce total water demand.  Also, much of the 
predicted countywide increase in population will likely occur through development outside of 
the CBWCB.    

3.3 Groundwater Basins, Subareas and Layers 

The Central Basin and West Coast Basin are characterized by a multi‐layered aquifer/aquitard 
system5 as described by DWR (1961).  The Central Basin covers approximately 280 square miles 

                                                       

5  Where sediments are thick and transmissive enough to supply sufficient quantities of water to wells for potable 
use, they are termed aquifers.  An aquitard or confining unit is the less permeable (low hydraulic conductivity) 
silt and clay layers that separate the aquifers. 
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and is hydrogeologically divided into four subareas including the Los Angeles Forebay, 
Montebello Forebay, Whittier Area, and Pressure Area (Figure 1).  The forebays are areas where 
confining layers are thin or absent and infiltration of precipitation and surface water can 
recharge deeper potable water supply aquifers.  The Montebello Forebay is the most significant 
area of recharge in the Central Basin.  The Central Basin Pressure Area, largest of the four 
subareas, is characterized by aquifers that are generally confined by relatively impermeable 
clay layers over most of the area, but areas of semi‐permeable confining layers allow some 
interaction between the aquifers (DWR, 1961). 

The West Coast Basin covers approximately 140 square miles and aquifers in the West Coast 
Basin are generally confined and receive the majority of their natural recharge from adjacent 
groundwater basins or from the Pacific Ocean (seawater intrusion).  The Newport‐Inglewood 
Uplift and associated faulting acts as a partial barrier to groundwater flow between the Central 
Basin and West Coast Basin.   

Between 1900 and the 1950s, groundwater was an important factor in accelerating the 
urbanization of the CBWCB, which led to increasing demand for groundwater that far exceeded 
natural freshwater recharge.  Excessive over‐pumping in the basins caused severe overdraft and 
created a hydraulic gradient that resulted in seawater intrusion, which contaminated coastal 
groundwater aquifers.  To address this problem, barrier wells (Figure 2) were constructed along 
the coast by LACDPW:  the West Coast Basin Seawater Intrusion Barrier (WCBB) in the mid‐
1950s, the Alamitos Gap Seawater Intrusion Barrier (AGB) in the early 1960s, and the 
Dominguez Gap Seawater Intrusion Barrier (DGB) in the early 1970s.   

While the water injection activities at the barriers were successful in halting further seawater 
intrusion, these efforts could not address the seawater which had already intruded into the 
CBWCB before the barriers were constructed.  These plumes of seawater‐impacted 
groundwater, referred to as “saline plumes,” are trapped inland of the injection wells, thereby 
degrading a significant volume of groundwater with high concentrations of chloride and total 
dissolved solids (TDS) and decreasing the ability of affected aquifers to provide groundwater 
storage for potable use. 

For purposes of characterizing groundwater quality and assimilative capacity, the Study Area 
was divided into various areas for water quality assessment, as listed in Table 2 and illustrated 
in Figure 2, and into four layers as listed in Table 3.  The division of the basins into 
subareas/layers for the SNMP analysis was performed to better understand the lateral and 
vertical distribution of S/Ns and help inform and prioritize potential implementation measures 
to manage S/Ns.  See Section 5.2 for further discussion of the water quality analysis 
methodology. 

Due to seawater intrusion, coastal areas (i.e., areas seaward of the three seawater barriers) are 
both included and excluded from the basin water quality averages.  The coastal areas are 
unlikely to ever be used for groundwater supply due to high levels of TDS and chloride.  The 
LARWQCB has recognized such impacted areas by previously removing the designation of 
municipal groundwater use for two selected areas seaward of the barriers, referred to as “de‐
designation.”  As such, these areas in the West Coast Basin, shown in Figure 3, are no longer 
recognized to have municipal beneficial uses by the LARWQCB, due to degradation from  
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Table 2 CBWCB Areas Assessed for Current and Future Water 
Quality and Assimilative Capacity 

Groundwater Basins  Subareas in the Central Basin 

Central Basin (area seaward of AGB excluded)  Montebello Forebay  

Central Basin (area seaward of AGB included)  Los Angeles Forebay  

West Coast Basin (areas seaward of DGB and 
WCBB excluded) 

Whittier Area 

West Coast Basin (areas seaward of DGB and 
WCBB included) 

Pressure Area (area  seaward of AGB excluded) 

West Coast Basin (areas seaward of DGB and 
WCBB and WCBB‐inland saline plume excluded) a 

Pressure Area (area seaward of AGB included) 

Coastal Areas (i.e., areas seaward of the AGB, DGB, and WCBB) b 

   AGB – Alamitos Gap Seawater Intrusion Barrier 
   DGB – Dominguez Gap Seawater Intrusion Barrier  
   WCBB – West Coast Basin Seawater Intrusion Barrier 
   a – This basin area only used for current basin average and assimilative capacity calculations 
   b – Average groundwater quality and assimilative capacities for the coastal areas were calculated for both the 
          West Coast Basin and Central Basin 
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Table 3 CBWCB Aquifer Systems and Model Layers 

Age  Formation  DWR‐Defined Aquifer/Aquitard 
USGS Model Layer 

and Aquifer System a 

Holocene 
(Recent) 

Active Dune 
Sand 

Semi‐Perched Aquifer 

1 ‐ Recent Aquifer 
System 

Alluvium 

Bellflower Aquitard  
(mostly absent in the  
Montebello Forebay) 

Gaspur Aquifer 

Upper 
Pleistocene 

Older Dune 
Sand 

Semi‐Perched Aquifer 

2 ‐ Lakewood Aquifer 
System 

Lakewood 
Exposition‐Artesia Aquifer 

Gardena‐Gage Aquifer  

Lower 
Pleistocene 

San Pedro 

Hollydale Aquifer 

3 ‐ Upper San Pedro 
Aquifer System 

Jefferson Aquifer 

Lynwood Aquifer 

Silverado Aquifer 

Sunnyside Aquifer  4 ‐ Lower San Pedro 
Aquifer System Lower San Pedro Aquifer 

Upper 
Pliocene 

Pico    Pico Unit 

a –  In 2003, the United States Geological Survey (USGS) developed a regional groundwater flow 
model (MODFLOW) of the CBWCB.  As part of the groundwater conceptual model used for flow 
modeling, the USGS simplified the DWR‐defined aquifers into four aquifer systems based on 
review of geophysical logs along with ancillary information; these four aquifer systems 
constitute the four model layers simulated in the USGS and recent Groundwater Basins Master 
Plan (GBMP) (CH2MHILL, 2012b) modeling work, which served as the basis for layers used in the 
SNMP mixing model. 

 

 

seawater intrusion (LARWQCB, 1998 and 2011).  The de‐designation of these coastal areas 
supports the assumption that other coastal areas are impacted to the extent that groundwater 
production for potable use is unlikely in the foreseeable future.  For the existing average 
groundwater quality in the West Coast Basin, the saline plume stranded inland of the WCBB 
(depicted in Figure 2) was both included and excluded from the S/N averaging calculations in 
order to assess the impact of the plume on overall basin water quality. 
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3.4 Aquifer Properties 

Aquifer properties describe the ease with or rate at which groundwater travels through the 
subsurface and how much water is contained within an aquifer or confining unit.  In 2003, the 
United States Geological Survey (USGS) developed a groundwater flow model (MODFLOW) of 
the CBWCB. Particle tracking was conducted to assess groundwater velocities in two selected 
areas: 1) near the Montebello Forebay and 2) near the seawater intrusion barriers.  Based on 
flow paths presented by the USGS, the groundwater velocity in the vicinity of the Montebello 
Forebay is about 3 feet per day (ft/d), while the USGS reported average velocities from 0.1 to 
2.1 ft/d along Santa Monica Bay and from 0.1 to 1.0 ft/d along San Pedro Bay in the West Coast 
Basin. The volume of water contained in the each model layer is used to calculate the volume‐
weighted average groundwater quality of the combined layers, subareas, and basins.  The USGS 
(2003) assigned a constant specific yield6 of 0.075 to Model Layers 2 through 4.  Accordingly, a 
value of 0.075 is used for all layers to calculate the basin mixing volumes used in estimating 
average groundwater quality. 

3.5 Managed Aquifer Recharge 

Managed aquifer recharge (MAR) or artificial replenishment is the process of supplementing 
natural groundwater recharge with additional recharge.  A significant amount of MAR occurs in 
the CBWCB.  MAR includes recharge of: 

 Untreated imported water, tertiary‐treated recycled water, and local stormwater at the 

Montebello Forebay Spreading Grounds (MFSG) and instream along the San Gabriel 

River in the Montebello Forebay; 

 Local stormwater at the Dominguez Gap Spreading Grounds (DGSG); 

 Treated imported water and recycled water that has undergone advanced water 

treatment (AWT) that is delivered to the seawater intrusion barriers, including the 

WCBB, DGB, and AGB, for injection; and 

 Local stormwater at other facilities and through low impact development (LID) projects. 

To address increasingly unreliable and expensive imported water supplies, the CBWCB 
stakeholders have been moving toward more reliance on recycled water supplies.  During the 
future planning period, imported water will be completely replaced with either tertiary‐treated 
recycled water or a blend of tertiary‐treated/AWT recycled water at the MFSG (this recycled 
water project is proposed under WRD’s Groundwater Reliability Improvement Program) and at 
all three seawater intrusion barriers where recharge will be increased with 100% AWT recycled 
water, thereby completely replacing imported water at these three areas of use.  

                                                       

6  Specific yield is the ratio of the volume of water that the aquifer yields by gravity drainage to the total volume of 
aquifer and is a measure of the volume of water in the formation.   
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3.6 Water Sources  

Sources of water for use and recharge in the CBWCB include surface water/stormwater, 
imported water, groundwater, and recycled water.   

3.6.1 Surface Water/Stormwater 

Three main stream channels, the Los Angeles River, San Gabriel River, and Rio Hondo flow into 
the Study Area from interior valleys (Figure 1). The Los Angeles River flows southward across 
the Central Basin and West Coast Basin prior to discharging into San Pedro Bay. The Los Angeles 
River is lined throughout most of the Study Area except for a small stretch in the West Coast 
Basin east of the Dominguez Gap Barrier.  MAR facilities and lined and unlined portions of the 
major rivers are shown in Figure 4.   

The Rio Hondo flows southwesterly across the Central Basin and converges with the Los 
Angeles River just west of the Montebello Forebay. The Rio Hondo is lined throughout the 
Study Area.  

The San Gabriel River flows southerly across the Central Basin and West Coast Basin and 
discharges into Alamitos Bay before entering san Pedro Bay.  The San Gabriel River is unlined 
through most of the Montebello Forebay and becomes lined approximately nine miles 
downstream of the Whittier Narrows Dam just before entering the Central Basin Pressure Area.  
The unlined portion of San Gabriel River in the Montebello Forebay is a losing reach7 and 
instream facilities (inflatable dams) have been installed along its length to promote 
groundwater recharge as part of the Montebello Forebay spreading operations (Figure 4).   

Surface water/stormwater is not used for direct water supply in the Study Area; however, it is 
actively captured and recharged through replenishment operations conducted by LACDPW at 
the MFSG, instream recharge along the San Gabriel River in the Montebello Forebay, and at the 
DGSG (Figure 4).  There are also a number of stormwater retention basins and LID projects in 
the Study Area, which also recharge runoff and stormwater.  In December 2012, the LARWQCB 
adopted a new MS4 Permit (Order No. R4‐2012‐0175; 
http://www.waterboards.ca.gov/rwqcb4/water_issues/programs/stormwater/municipal/index.
shtml) that replaced the 2001 MS4 Permit.  The MS4 Permit encourages permittees to infiltrate 
stormwater as a fundamental aspect of permit implementation.  It is anticipated that the MS4 
Permit will lead to increase stormwater capture in the CBWCB.  Surface water and stormwater 
may also be naturally recharged along unlined stream stretches; although, most streams in the 
CBWCB are concrete lined as shown in Figure 4 and natural stream recharge is minimal.  
Stormwater is also recharged naturally at unpaved areas (parks, golf courses, landscaped areas, 
dirt lots, residential lawns and gardens, etc.) where the geology promotes deep percolation.  

                                                       

7  A losing reach of a river or stream is where surface water recharges groundwater.  A gaining reach is where 
groundwater recharges surface water.  
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3.6.2 Imported Water 

Imported water is used for water supply (i.e., drinking water, irrigation, commercial/industrial 
activities, etc.) and replenishment in the CBWCB.  A small amount of the imported water used 
for irrigation recharges the basins through deep percolation.  Water is imported to the CBWCB 
by the MWD, the City of Los Angeles, City of Whittier, Suburban Water Company, California 
Domestic Water Company, and San Gabriel Valley Water Company.   

MWD imports water from the Colorado River (CR) and State Water Project (SWP); untreated 
imported water from both the CR and SWP is delivered to the Montebello Forebay spreading 
facilities and treated imported water is injected into the three seawater intrusion barriers and 
also used for water supply.  The barriers currently receive AWT recycled water and imported 
water that is a blend of treated water from the CR and SWP supplied by the MWD’s Jensen and 
Diemer Water Treatment Plants (WTPs).  Water from MWD’s Jensen, Diemer, and Weymouth 
WTPs is used for water supply in the CBWCB.  The source water at the Jensen WTP is from the 
SWP.  The source water at the Diemer and Weymouth WTPs is from both the CR and SWP.  The 
blend of CR and SWP water delivered to the MFSG, seawater barriers, and used for water 
supply can vary considerably from year to year, which affects the S/N loading to the basins 
because the S/N quality of CR and SWP water is different, as discussed in Section 6.1.4.   

The City of Los Angeles imports water from the Owens Valley‐Mono Basin and the treated 
water is used for water supply in the CBWCB.  The City of Whittier, Suburban Water Company, 
California Domestic Water Company, and San Gabriel Valley Water Company import 
groundwater that is extracted from the San Gabriel Basin and used for water supply in the 
Study Area.   

3.6.3 Groundwater 

Groundwater is extracted from the CBWCB and used for water supply (i.e., drinking water, 
irrigation, commercial/industrial activities, etc.).  Currently, groundwater provides about 40% of 
the water supply in the Study Area.  A small percentage of groundwater used for irrigation 
recharges the CBWCB through deep percolation.  There are currently over 400 active 
production wells in the CBWCB. 

Groundwater from adjacent groundwater basins recharges the CBWCB as subsurface inflow.   

3.6.4 Recycled Water 

In the CBWCB, recycled water has many uses, primarily groundwater recharge, urban landscape 
irrigation,  industrial  and  commercial  process  water.    Recycled  water  has  been  utilized  for 
groundwater recharge at the MFSG for over 50 years.  Thus, use of recycled water in the CBWCB 
has  proven  to  be  a  safe  and  reliable  resource  and  has  played  a  vital  role  in  increasing  the 
sustainability of the overall water supply.  Treatment plants in the CBWCB that produce recycled 
water are owned and operated by the SDLAC, WBMWD, City of Los Angeles, and WRD.  Tertiary‐
treated recycled water produced by the Pomona, San Jose Creek, and Whittier Narrows Water 
Reclamation Plants (WRPs) which are owned and operated by the SDLAC is used for MAR in the 
Montebello Forebay.  Tertiary‐treated recycled water from SDLAC’s Long Beach, Los Coyotes, and 
San Jose Creek WRPs is used for irrigation and commercial/industrial applications in the Central 
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Basin.  The WRPs provide primary treatment, nitrification/denitrification (NdN) activated sludge 
biological treatment, granular media  filtration, disinfection, and dechlorination.   The San  Jose 
Creek, Pomona, Long Beach, and Los Coyotes WRPs use sequential chlorination for disinfection; 
the Whittier Narrows WRP uses ultraviolet irradiation (UV).   

AWT recycled water produced by the Leo J. Vander Lans Advanced Water Treatment Facility 
(Vander Lans AWTF), owned by WRD and operated and maintained by the Long Beach Water 
Department, is injected at the AGB.  The source water for the Vander Lans AWTF is tertiary‐
treated recycled water produced by SDLAC’s Long Beach WRP.  Current treatment processes at 
the Vander Lans AWTF include microfiltration (MF), reverse osmosis (RO), UV, and advanced 
oxidation (AOP) through the addition of peroxide.  AWT recycled water is projected to fully 
replace imported water at the AGB in WY 2014‐15, since the Vander Lans AWTF was expanded 
at the end of 2014 to produce from 3,360 AFY to 8,960 AFY of AWT recycled water.  The plant 
expansion also included the addition of advanced oxidation (AOP) through the use of peroxide 
as part of its treatment train.  It is anticipated that minor volumes of treated imported water, 
supplied by MWD, may be utilized as necessary through the future due to temporary 
operational and maintenance issues that may be encountered at the Vander Lans AWTF or at 
the AGB.   

The Edward C. Little Water Recycling Facility (WRF), owned by WBMWD, receives secondary 
effluent from the City of Los Angeles’ Hyperion Wastewater Treatment Plant (WTP) as source 
water to produce five different recycled water quality levels, including tertiary‐treated and AWT 
recycled water.  Recycled water produced by the Edward C. Little WRF is used for irrigation 
(tertiary‐treated) in the West Coast Basin, injected (AWT) at the WCBB, and used for industrial 
purposes (treatment level depends on application).  Treatment processes at the Edward C. 
Little WRF currently includes MF, RO, AOP, ozonation (O3), and chemical stabilization.  AWT 
recycled water is projected to fully replace imported water at the WCBB in WY 2013‐14 now 
that the Edward C. Little WRF has been expanded to produce from 14,000 AFY to 19,600 AFY of 
recycled water.  However, minor volumes of treated imported water, supplied by MWD, may 
be utilized as necessary through the future due to temporary operational and maintenance 
issues that may be encountered at the Edward C. Little WRF or at the WCBB. 

AWT recycled water produced by the City of Los Angeles’ Terminal Island Water Reclamation 
Plant/Advanced Water Purification Facility (TIWRP) is injected at the DGB.  Treatment processes 
at the TIWRP include MF, RO, and chlorination.  The TIWRP is planned for expansion in WY 
2018‐19 to produce from 5,700 to 22,880 AFY of recycled water and treatment train is 
anticipated to be modified to include O3.   

3.7 Basin Adjudications and Management 

Prior to the adjudication of the Central Basin and West Coast Basin in the early 1960s, annual 
production (pumping) reached levels as high as 292,000 acre‐feet (AF) in the Central Basin and 
94,000 AF in the West Coast Basin.  This was more than double the 173,400 AF of natural safe 



 

Salt and Nutrient Management Plan for the Central Basin and West Coast Basin               21 
February 12, 2015 

yield8 of the basins determined by DWR in 1962.  Due to this serious overdraft, water levels 
declined, groundwater was lost from storage, and seawater intruded into the aquifers along the 
coast.  To remedy this problem, the courts adjudicated the Central Basin and West Coast Basin 
to put limits on pumping.  The West Coast Basin adjudicated pumping was set at 64,468 AFY.  
The Central Basin adjudicated pumping was set at 267,900 AFY; although, the judgment set a 
lower allowed pumping allocation (APA) at 217,367 AFY to impose stricter control.  As a result, 
the current amount allowed to be pumped from both basins is 281,835 AFY (WRD, 2012). 

The adjudicated pumping amounts are greater than the natural replenishment of the 
groundwater aquifers, creating an annual deficit or annual overdraft, under natural recharge 
conditions.  Accordingly, WRD was established in 1959 under the California Water Code to 
provide the needed supplemental replenishment water to make up the difference between the 
adjudicated amounts and the natural safe yield, specifically at the MFSG and three seawater 
intrusion barriers.   

3.8 Desalters 

As a result of significant historical (through the mid‐1900s) over‐pumping for potable supply 
and industrial uses, seawater intruded the Central Basin and West Coast Basin forming saline 
plumes, particularly in the West Coast Basin and to a lesser extent in the Central Basin.  Hence, 
the WCBB, DGB, and AGB were constructed between the 1950s and 1970s and continue to 
operate today to prevent further seawater intrusion.  

To remediate the saline plume inland of the WCBB, there are two desalters operating inland of 
the WCBB.  The desalters remove salt (using reverse osmosis membranes) from seawater‐
impacted groundwater and the treated water is distributed as drinking water.  The C. Marvin 
Brewer (Brewer) Desalter has a design capacity of 1,200 AFY.  The Robert W. Goldsworthy 
(Goldsworthy) Desalter has a design capacity of 2,800 AFY.  In 2015, the total plant capacity of 
the Goldsworthy Desalter will be expanded to 5,500 AFY9 to allow increased groundwater pump 
and treat.  Average groundwater pumping for treatment by the Brewer Desalter is also 
projected to increase in the future planning period relative to average baseline period pumping. 

3.9 Groundwater Levels and Flow 

In order to obtain accurate data for specific aquifers from which to infer localized water level 
(and water quality conditions), depth‐specific (nested) monitoring wells that tap discrete 
aquifer zones (more than 300 nested wells at over 55 locations) were installed by WRD and are 
evaluated as part of WRD’s Regional Groundwater Monitoring Program (RGWMP).   

Before the 20th century, groundwater flowed from the CBWCB south and westward, toward the 
Santa Monica Bay and San Pedro Bay.  Since then, discharge has been dominated by pumping 
from wells.  By the 1920s, owing to development of groundwater resources, water levels were 

                                                       

8  The natural safe yield is the amount of groundwater that can be withdrawn from the aquifer without adverse 
impacts (DWR, 2011), assuming natural replenishment of the aquifer generally from runoff and precipitation. 

9 Personal communication from Ted Johnson of WRD, November 14, 2012. 
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below sea level in much of the CBWCB, resulting in seawater intrusion along the coastal areas 
(USGS, 2004).  Adjudication of the basins in the early 1960s limited pumping and associated 
drawdown and operation of the three seawater intrusion barriers led to increased local 
groundwater levels and significantly reduced the inland flow of seawater past the barriers.  
These management activities along with the significant MAR in the Montebello Forebay have 
resulted in generally increased and stabilized groundwater levels in the CBWCB.   

Figure 5 shows the Fall 2010 groundwater elevation contour map for the Upper San Pedro 
Aquifer System (Model Layer 3), the zone from which most groundwater extraction occurs.  The 
general direction of groundwater flow is shown by the arrows on Figure 5.  Both the Newport‐
Inglewood Uplift and the Charnock Fault (in the West Coast Basin) are partial barriers to 
groundwater flow, causing differences in water levels on opposite sides of each fault system; 
although some subsurface groundwater flows between the Central Basin and the West Coast 
Basin across the Newport‐Inglewood Uplift. 

With the exception of the Montebello Forebay and along the WCBB, the majority of 
groundwater levels in the Study Area are below sea level, which is why continued injection at 
the seawater intrusion barriers is needed to prevent saline intrusion.  In the Central Basin, 
groundwater flows from the northeastern side of the basin toward pumping depressions near 
the southwestern side of the basin.  Due to the significant managed recharge in the Montebello 
Forebay, there is a mound in the groundwater table and a radial pattern of flow away from the 
Forebay.  In the West Coast Basin, groundwater levels are highest along the WCBB (about 10 
feet above mean sea level [msl]) and decrease inland reaching the lowest elevation near a 
pumping depression near the Newport‐Inglewood Uplift.  Groundwater flow in the West Coast 
Basin is generally from west to east.  These are the consistent dominant groundwater flow 
patterns observed in recent years, resulting in essentially closed basins (i.e., no subsurface 
outflow) and inflow of subsurface groundwater from adjacent groundwater basins.  

Because most (about 80%) of the active groundwater extraction is from Model Layer 3 (Table 
3), vertical groundwater flow directions are downward from Model Layer 1 to Model Layer 2 to 
Model Layer 3 in all basins and subareas (USGS, 2003; CH2MHILL, 2012b).  In the Montebello 
Forebay, Los Angeles Forebay, Whittier Area, and Central Basin Pressure Area, there is also a 
downward vertical gradient from Model Layer 3 to Model Layer 4.  In the West Coast Basin, the 
vertical gradient between Model Layer 3 and 4 is mixed depending on the year, but the net 
vertical gradient is typically upward from Layer 4 to Layer 3.     
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4 Baseline and Future Planning Period Water Balances 

In order to estimate the baseline and future planning period S/N balances in the CBWCB, it is 
necessary to have an understanding of the associated groundwater inflows and outflows (i.e., 
the water balances).  The baseline period water balances change from year to year based on 
replenishment activities, precipitation, availability of imported water supplies, subsurface 
inflow and outflow, and groundwater extraction.  The difference between the basin inflow and 
outflow is the annual change in groundwater storage.  

The data supporting the various baseline period historical groundwater inflows and outflows 
are reported by WRD in their annual Engineering Survey and Report (accessed at:  
http://www.wrd.org/engineering/groundwater‐engineering‐reports.php) and by the Central 
Basin and West Coast Basin Watermaster10 in their annual Watermaster Service reports 
(accessed at: http://www.water.ca.gov/watermaster/aboutwatermaster/index.cfm).  A 
calibrated groundwater flow model previously developed for the Study Area by the USGS was 
recently updated as part of the Groundwater Basins Master Plan (GBMP) (USGS, 2003; 
CH2MHILL, 2012b).  Water balances developed as part of these groundwater modeling efforts 
were relied upon for some components of the SNMP water balances.   

The development of future water balance components was facilitated by several ongoing 
planning efforts in the region, including the 2012 and 2013 update to the Greater Los Angeles 
County (GLAC) Integrated Regional Water Management Plan (IRWMP) (RMC. 2012b; GLAC 
IRWMP, 2014), the Draft Groundwater Basins Mater Plan (GBMP) (CH2MHILL, 2012b), permits 
and planning documents for groundwater recharge projects, and other planning documents.  
Target volumes and objectives developed for the SNMP were also coordinated with work being 
conducted as part of the Los Angeles Gateway Region IRWMP.11  Preliminary water balance 
component volumes developed for the SNMP were reviewed and refined with information 
provided by the CBWCB stakeholders.  

Some future planning period water balance components are not expected to change 
significantly and are projected to remain at the baseline period average throughout the future 
planning period.  The baseline and future water balances are briefly discussed below with 
details of the water balances presented in Appendix H Baseline and Future Water Balances. 

   

                                                       

10  As a result of the Judgment issued on December 18, 2013, the California Department of Water Resources is no 
longer Watermaster of the Central Basin.  Beginning July 1, 2014, the Watermaster is now comprised of three 
entities:  1) Administrative Body, 2) Water Rights Panel, and 3) Storage Panel.  The Water Replenishment District 
of Southern California has been designated as the Administrative Body and will be responsible for preparing the 
annual Watermaster Service reports and submitting them to the Water Rights Panel.  The Water Rights Panel is 
ultimately responsible for submitting the final Watermaster Service reports to the Superior Court of the State of 
California for filing. 

11 The Los Angeles Gateway Region includes 26 mainland cities and small portions of unincorporated areas in 
Southeastern Los Angeles County, a subset of the Central Basin.  See http://www.gatewayirwmp.org/. 
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4.1  Groundwater Recharge (Inflows) 

Major sources of groundwater inflows to the CBWCB include: 

 Managed aquifer recharge in spreading grounds, instream facilities, and at the seawater 

intrusion barriers; 

 Deep percolation of precipitation; 

 Irrigation return flows; 

 Percolation of runoff from surrounding uplands (mountain front recharge); and 

 Subsurface groundwater inflow from adjacent groundwater basins. 

Other minor potential sources of groundwater recharge include leaking pipes, septic systems, 
and stream losses (not associated with managed aquifer recharge).  In the CBWCB, losses from 
leaking pipes and septic systems are believed to be small in comparison to the major sources.  
Natural stream recharge (other than the managed aquifer recharge in the San Gabriel River in 
the Montebello Forebay) is also limited, as most major rivers and streams are concrete lined. 

The largest volume of recharge in the Central Basin occurs in the Montebello Forebay via the 
spreading grounds and instream facilities (i.e., check dams) along the San Gabriel River.  Other 
sources of recharge in the Central Basin include injection at the AGB, subsurface groundwater 
inflow, deep percolation of precipitation, irrigation return flows, and mountain front recharge.   

In the West Coast Basin, aquifers are generally confined and natural replenishment is 
dominated by subsurface inflows (CH2MHILL, 2012b).  Sources of recharge in the West Coast 
Basin includes injection at the WCBB and DGB, subsurface groundwater inflow, deep 
percolation of precipitation, mountain front recharge, irrigation return flows, and the DGSG.   

4.1.1 Montebello Forebay Spreading Grounds 

The MFSG are located in the Montebello Forebay, which is the northeastern portion of the 
Central Basin (Figure 4), and consist of two separate but linked facilities:  the Rio Hondo 
Spreading Grounds (RHSG) and the San Gabriel River Spreading Grounds (SGRSG).  These 
spreading grounds are unpaved recharge ponds engineered in geologically suitable areas where 
surface water can be captured, held, and allowed to sink down into the subsurface through the 
vadose zone and down to the saturated zone.  The RHSG and SGRSG are located downstream of 
the Whittier Narrows Dam adjacent to the Rio Hondo and San Gabriel River channels, 
respectively.  The RHSG consists of off‐channel recharge ponds, while the SGRSG consist of both 
off‐channel recharge ponds and the instream recharge facilities (i.e., unlined portions and 
rubber dams) located along the San Gabriel River in the Montebello Forebay. 

The MFSG are owned, operated, and maintained by the LACDPW.  Currently, water delivered to 
the MFSG for groundwater recharge includes a mix of tertiary‐treated recycled water, 
untreated imported water, and stormwater.  The MFSG are the principal groundwater recharge 
facilities for the entire CBWCB, providing for nearly half of all the groundwater replenishment 
activities, both natural and artificial, in the two groundwater basins by combining natural river 
diversions with supplemental imported and recycled water (WRD, 2014). 
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During the future planning period, a recycled water project under WRD’s Groundwater 
Reliability Improvement Program (GRIP) is expected to be implemented to supply AWT and/or 
increased tertiary‐treated recycled water for recharge at the MFSG to completely replace 
imported water (up to 21,000 AFY).  As a result of multiple studies over a number of years to 
evaluate of a wide spectrum of potential water supply reliability improvement projects, 
including consideration of different levels of recycled water treatment and blending, 
modifications to existing wastewater treatment facilities, continued imported water deliveries, 
alternative imported water supplies, desalination, and increased stormwater capture (MWH, 
2009; RMC, 2011b; SDLAC, 2012; and CH2MHILL, 2012c), two GRIP project alternatives, as 
described below, were determined to be the best alternatives for implementation.  Both 
alternatives would result in the same total recharge volumes at the MFSG; however, the 
recycled water quality would be different under the different scenarios.   

 GRIP Recycled Water Project A (GRIP A) – A combination of tertiary (11,000 AFY) and 
AWT (10,000 AFY) recycled water to replace imported water. 

 GRIP Recycled Water Project B (GRIP B) – 100% tertiary‐treated recycled water (21,000 
AFY) to replace imported water. 

At this time, GRIP A and GRIP B are being further evaluated by WRD in terms of feasibility and 
cost and a Draft Environmental Impact Report (EIR) was issued for public review in March 2014 
(accessed at:  http://www.wrd.org/business/water‐replenishment‐grip.php). In the Draft EIR, 
GRIP A is identified as the “proposed project,” while GRIP B is identified as an “alternative” to 
the “proposed project” (AECOM, 2014).  As a result, it is anticipated that GRIP A likely would be 
the project to be implemented by WRD. However, this is subject to change until the Final EIR is 
prepared and certified by WRD. 

The average annual amount of water recharged in the Montebello Forebay during the baseline 
period was about 118,000 AFY and this is projected to increase slightly to about 125,000 AFY by 
WY 2024‐25 due to recent improvements in stormwater capture and increased use of recycled 
water, which is a more reliable supply compared to imported water. 

4.1.2 Dominguez Gap Spreading Grounds 

The DGSG is located along the Los Angeles River near the southern boundary between the 
Central Basin and West Coast Basin (Figure 4) and recharges local stormwater.  The DGSG are 
owned, operated, and maintained by the LACDPW.  The proposed DGSG West Basin Percolation 
Enhancement Project will install vertical trenches/drains through poorly draining strata 
underlying the bottom of the DGSG’s west basins to increase their percolation capacity.  The 
DGSG historically recharged both the Central Basin and West Coast Basin, but due to conversion 
of some of the facilities to wetlands, the spreading grounds now only recharge the West Coast 
Basin.  The average annual amount of water recharged at the DGSG during the baseline period 
was about 760 AFY and this is expected to increase to about 1,760 AFY by WY 2017‐1812. 

                                                       

12 Personal communication, Greg Jaquez, LACDPW, August 16, 2012. 
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4.1.3 Alamitos Gap Seawater Intrusion Barrier 

The AGB is located at the southern end of the Central Basin, specifically at the Los Angeles‐
Orange County border about two miles inland from the mouth of the San Gabriel River (Figure 
4).  The AGB, which is jointly owned by LACDPW and Orange County Water District and is 
operated/maintained under the direction of the AGB Joint Management Committee, consists of 
a series of injection wells that create a hydraulic gradient that prevents seawater intrusion and 
recharge both the Central Basin and Orange County Basin with imported water and AWT 
recycled water.  Historically, the AGB received only treated imported water (supplied by MWD), 
but began also utilizing AWT recycled water in 2005.  During the SNMP baseline period, an 
average of about 5,200 AFY of imported and AWT recycled water was injected/recharged in the 
AGB.  AWT recycled water is projected to fully replace imported water at the AGB beginning in 
WY 2014‐15 with an estimated increase to 7,200 AFY. 

4.1.4 West Coast Basin Seawater Intrusion Barrier 

The WCBB, owned and operated by LACDPW, is located along the western coast of the West 
Coast Basin (Figure 4) and consists of a series of injection wells to create a hydraulic gradient 
that prevents seawater intrusion.   Historically, the WCBB received only treated imported water 
(supplied by MWD), but began also utilizing AWT recycled water in 1995.  During the SNMP 
baseline period, an average of about 15,000 AFY of imported and AWT recycled water was 
injected/recharged at the WCBB.  AWT recycled water is projected to fully replace imported 
water at the WCBB with an estimated increase to 17,000 AFY beginning in WY 2013‐14. 

4.1.5 Dominguez Gap Seawater Intrusion Barrier 

The DGB, owned and operated by LACDPW, is located in the southern portion of the West 
Coast Basin (Figure 4) and consists of a series of injection wells to create a hydraulic gradient 
that prevents seawater intrusion.  Historically, the DGB received only treated imported water, 
but began also utilizing AWT recycled water in 2006.  During the SNMP baseline period, an 
average of about 7,000 AFY of imported and AWT recycled water was injected/recharged in the 
DGB.  AWT recycled water is projected to fully replace imported water at the DGB beginning in 
WY 2018‐19 with an estimated increase to 7,500 AFY. 

4.1.6 Direct Percolation of Precipitation 

The volume of precipitation that percolated to groundwater over the 10‐year SNMP baseline 
period is based on estimates provided by groundwater modeling conducted in the Study Area 
(USGS, 2003; CH2MHILL, 2012b) and assumptions described in Appendix H.  Total average deep 
percolation over the baseline period was estimated to be about 25,000 AFY in the CBWCB.  
Deep percolation of precipitation throughout the future planning period is assumed to be the 
average of the baseline period for each year from WY 2010‐11 to 2024‐25. 

4.1.7 Mountain Front Recharge 

Mountain front recharge is surface water runoff from the hills abutting the basins that 
recharges at the edges of the basins near the hills.  The volumes of mountain front recharge is 
based on estimates provided by USGS/GBMP groundwater model (USGS, 2003; CH2MHILL, 
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2012b).  The average mountain front recharge over the baseline period was about 9,000 AFY in 
the CBWCB.  Mountain front recharge throughout the future planning period is assumed to be 
the average of the baseline period for each year from WY 2010‐11 to 2024‐25. 

4.1.8 Irrigation Return Flows 

Source waters for irrigation in the Study Area include imported water, groundwater, and 
recycled water.  The volume of water used for irrigation in the Study Area is assumed to be 40% 
of the total imported water and groundwater supply plus the recycled water volumes used for 
irrigation.  As described in Appendix H, it is estimated that of the total applied irrigation 
volume, 3.6% percolates to groundwater after evapotranspiration (ET).   

Total imported water use (and associated use for irrigation) in the Central Basin is projected to 
decrease from the baseline period average of about 181,300 AFY to about 121,000 AFY by WY 
2024‐25.  Total imported water use (and associated use for irrigation) in the West Coast Basin is 
projected to increase from the baseline period average of about 151,300 AFY to about 155,600 
AFY by WY 2024‐25.  This results in a decrease in overall imported water use for irrigation in the 
CBWCB of 56,000 AFY between the baseline period and 2025.  Therefore, irrigation return flows 
from imported water use during the future planning period will decrease compared with the 
baseline period. 

Over the baseline period, an average of about 196,600 AFY of groundwater was extracted from 
the Central Basin and about 44,700 AFY from the West Coast Basin, which totals 241,300 AFY 
for the Study Area.  For the future planning period, groundwater production in the CBWCB is 
assumed to be the average of the baseline period (Johnson, 2012).  Therefore, irrigation return 
flows from groundwater use during the future planning period also remain the same as the 
average of the baseline period.  

Use of recycled water for irrigation is projected to increase over the SNMP future planning 
period.  As discussed further in Appendix H, recycled water would replace some imported water 
and groundwater for irrigation.  The baseline period average for recycled water used for 
irrigation was about 10,600 AFY and is projected to increase to about 23,100 AFY in WY 2024‐25 
in the CBWCB.   

Overall irrigation return flows in the Central Basin are projected to decrease slightly over the 
SNMP future planning period while return flows in the West Coast Basin are projected to 
increase very slightly and thus, there will be a net decline for the entire CBWCB.  The average 
irrigation return flow volume for the baseline period is estimated to be about 8,400 AFY in the 
CBWCB declining to about 7,900 AFY by WY 2024‐25.  

4.1.9 Other Stream Recharge 

As shown in Figure 4, major streams in the Study Area are mostly lined with concrete.  Because 
of this, stream losses to groundwater are assumed to be negligible, except for recharge in the 
unlined portions of the San Gabriel River within the Montebello Forebay, which is accounted for 
in the Montello Forebay spreading operations.  This assumption is consistent with the 
USGS/GBMP modeling water balances, which also assumed river recharge/discharge was 
minimal (USGS, 2003; CH2MHILL, 2012b). 
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4.1.10 Other Distributed Sources of Recharge 

Other areally distributed potential sources of recharge included leaking water and sewer pipes, 
stormwater capture facilities such as basins and LID projects, and septic systems.  While not 
individually quantified in the USGS/GBMP model or for this SNMP study, these distributed 
sources are represented in the interior recharge volumes of the calibrated USGS/GBMP 
groundwater model (USGS, 2003; CH2MHILL, 2012b). 

Of the distributed sources, only sewer line leakage and septic system losses would have 
significantly different water quality than precipitation infiltration and irrigations return flows.  
Cities and agencies in the CBWCB, including the City of Los Angeles Bureau of Sanitation 
(LABOS) and SDLAC, generally have inspection and maintenance programs in place to quickly 
identify and fix any leaking sewer lines.  For this reason, sewer line leakage is assumed to be 
negligible in terms of the overall S/N loading assumptions.  Similarly, SDLAC indicated that there 
are only a small number of parcels (478 parcels of approximately 859,500 parcels in the Study 
Area) currently relying on septic systems for wastewater handling.  Accordingly, septic system 
recharge to groundwater in the CBWCB is assumed to be negligible. 

4.1.11 Subsurface Groundwater Inflow from Adjacent Basins and Ocean 

Because of the pumping depressions in the Study Area, subsurface groundwater from adjacent 
basins (Santa Monica, Hollywood, San Fernando, San Gabriel, and Orange County basins) and 
minor inflow from the ocean (Santa Monica Bay and San Pedro Bay) flows into and recharges 
the CBWCB.  The locations of adjacent basins are shown in Figure 1.  Groundwater also flows 
between the Central Basin subareas and between the Central Basin and West Coast Basin.  
Subsurface inflows for the 10‐year SNMP baseline period were extracted from the USGS/GBMP 
model.  The average subsurface inflow over the 10‐year baseline period is about 41,400 AFY in 
the Central Basin and about 12,600 AFY in the West Coast Basin.  Throughout the future 
planning period, annual subsurface inflows and outflows are assumed to be the average of the 
baseline period.  

4.2 Groundwater Discharge (Outflows) 

Groundwater can leave the CBWCB by: 

 Pumping, including extraction associated with the desalters, 

 Subsurface outflow to adjacent basins and the ocean, and  

 Groundwater discharge to surface water. 

Of these, groundwater pumping is the most significant outflow from both the Central Basin and 
West Coast Basin.  Due to their locations in the stranded saline plume inland of the WCBB, 
desalter wells remove significant S/N mass.  Due to the large pumping depressions in both 
basins, very little groundwater leaves the Study Area as subsurface outflow and while there is 
some minor outflow to adjacent areas, the overall net subsurface flow is into the Study Area.  
Similarly, as discussed above, because most streams are concrete‐lined, there is little 
opportunity for groundwater discharge to surface water and thus, this source of discharge is 
assumed to be negligible.    
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4.2.1 Groundwater Pumping and Desalters 

Groundwater production wells are the main source of groundwater extraction and usage in the 
CBWCB.  There are currently over 400 active production wells in the CBWCB.  Over the baseline 
period, an average of about 196,600 AFY was extracted from the Central Basin and about 
44,700 AFY from the West Coast Basin, which totals 241,300 AFY for the Study Area.  
Throughout the future planning period, annual groundwater production is assumed to be the 
average of the baseline period (Johnson, 2012).  

There are two desalters (Brewer Desalter and Goldsworthy Desalter) operating in the West 
Coast Basin, specifically inland of the WCBB.  The desalters (reverse osmosis membranes) 
remove salts from seawater‐impacted groundwater and the treated water is distributed for 
potable supply.  Approximately 500 AFY of brackish groundwater was pumped for treatment by 
the Brewer Desalter during the baseline period, and this volume is projected to increase to an 
average of 900 AFY by WY 2024‐25.  Approximately 1,800 AFY of brackish groundwater was 
pumped for treatment by the Goldsworthy Desalter during the baseline period.  There are plans 
to expand the Goldsworthy Desalter and it is estimated that about 5,500 AFY of seawater‐
impacted groundwater will be pumped for treatment beginning in WY 2014‐2015 and continue 
through the remainder of the future planning period. 

4.3 Overall Water Balance and Change in Groundwater Storage 

Figure 6 illustrates the baseline period annual water balances and cumulative change in 
groundwater storage.  The Central Basin water balance is shown on the top of the figure and 
the West Coast Basin water balance is depicted on the bottom of the figure.  As shown in the 
Figure 6, the MFSG (with minor contributions from the DGSG) recharge is the largest inflow to 
the Central Basin, followed by subsurface inflow, deep percolation of precipitation, mountain 
front recharge, irrigation return flows, and the AGB injection.  Groundwater pumping is the 
major outflow along with a small amount of subsurface outflow to the West Coast Basin.  
Annual change in storage varies considerably from year to year, with an overall cumulative loss 
in storage over the 10‐year baseline period. 

As shown in the Figure 6, in the West Coast Basin, the seawater intrusion barriers are the 
largest source of recharge; subsurface inflow from adjacent basins and minor inflow from the 
ocean also provide recharge, followed by deep percolation of precipitation.  Smaller 
components of recharge include irrigation return flows, mountain front recharge, and the 
DGSG.  As with the Central Basin, annual change in groundwater storage can vary from year to 
year.  Groundwater pumping is the only outflow as there is no subsurface outflow.  Over the 
SNMP baseline period, there is a cumulative gain in storage in the West Coast Basin.  

Two future planning period water balance scenarios are presented in Figure 7 (No Future 
Projects Scenario) and Figure 8 (All Projects Scenario).  The No Future Projects Scenario water 
balances assume that average baseline period inflows and outflows continue for every year of 
the future planning period.  The All Projects Scenario water balances assume that all future 
projected changes in inflows and outflows described above are implemented, including 
increased recharge at the MFSG, DGSG, and seawater intrusion barriers, slightly decreased 
irrigation return flow in the Central Basin, slightly increased irrigation return flow in the West 
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Coast Basin, and increased pumping for the desalters.  Other inflows and outflows, including 
precipitation return flow, mountain front recharge, and subsurface flows are maintained at the 
average baseline period volumes for each year of the future planning period.  The No Future 
Projects Scenario water balances are needed so that the S/N impacts from the various 
proposed projects and combinations of projects can be compared with a scenario where S/N 
loading and unloading remains at average baseline conditions.   

As shown in Figure 7 (No Future Projects Scenario water balances for the Central Basin and 
West Coast Basin over the future planning period), average baseline period inflows and 
outflows were duplicated for each year from WY 2010‐11 through 2024‐25.  By 2025 in the 
Central Basin, there is an annual loss of storage of about 6,100 acre‐feet (AF) and a cumulative 
loss in storage (over the future planning period) of approximately 92,000 AF.  By 2025 in the 
West Coast Basin, there is an annual gain in storage of about 2,300 AF and a cumulative gain in 
storage (over the future planning period) of approximately 34,000 AF.   

As presented in Figure 8 (All Projects Scenario water balances for the Central Basin and West 
Coast Basin over the future planning period), average baseline period inflows and outflows are 
duplicated for each year from WY 2010‐11 through 2024‐25 and projected future changes (due 
to implementation of various proposed projects) are superimposed on this average baseline 
condition.  The All Projects Scenario recharges additional water to the basins compared with 
the No Future Projects Scenario.  By 2025 in the Central Basin, there is an average annual gain 
in storage of about 1,500 AF and a cumulative increase in storage (over the future planning 
period) of approximately 22,400 AF.  By 2025 in the West Coast Basin, there is an average 
annual gain in storage of about 2,600 AF and a cumulative increase in storage (over the future 
planning period) of approximately 38,500 AF.   

4.4 Future Groundwater Levels 

Given the projected increase in recharge and storage over the future planning period for the All 
Projects Scenario, groundwater levels are expected to rise in the future in the CBWCB.  The 
estimated increase in groundwater levels is discussed in more detail in Appendix H.   
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5 Existing Groundwater Quality  

The Recycled Water Policy requires the SNMP to include identification of S/N sources, 
calculation of assimilative capacity and loading estimates, and description of the fate and 
transport of S/Ns in groundwater.  The following subsections describe the methodologies that 
were developed to determine existing groundwater quality and the water quality results of the 
assessment of S/Ns in groundwater.  Further details regarding the groundwater quality analysis 
are presented in Appendix G Hydrogeologic Conceptual Model and Existing Salt and Nutrient 
Groundwater Quality.   

In general, groundwater in the main producing aquifers of the CBWCB is of good quality.  
However, localized areas of marginal to poor quality water do exist, primarily at the basin 
margins where seawater intrusion occurred in the past and also in shallow groundwater near 
“environmental release sites.”  Environmental release sites are commercial and industrial 
properties where improper activities (e.g., leaking aboveground and underground storage 
tanks, leaking pipelines, spills, illegal discharges, etc.) have contaminated groundwater with 
localized plumes of petroleum fuels, solvents, and other constituents of concern.  In general, 
these plumes are predominantly limited to shallow groundwater.  However, as the aquifers and 
confining layers in the CBWCB are typically inter‐fingered, the quality of groundwater in the 
deeper production aquifers is threatened by the migration of pollutants from the upper 
aquifers.  This is particularly true in the Forebay areas.  Environmental release sites in the 
CBWCB have been or are being investigated/remediated under the oversight of Federal and 
State regulatory agencies, including the United States Environmental Protection Agency, the 
LARWQCB, and the California Department of Toxic Substances Control. 

5.1 Indicator Constituents for Salt and Nutrients in the CBWCB 

After an evaluation of constituents of concern in the CBWCB, TDS, chloride, and nitrate as 
nitrogen (nitrate‐N) were selected as the most representative indicator constituents of salt and 
nutrients in the Study Area.  The criteria and section process are described in detail in Appendix 
G.   

Common pollutants associated with environmental release sites, special recycled water studies 
for 1,4‐dioxane and n‐nitrosodimethylamine (NDMA), and constituents of emerging concern 
(CECs) are also discussed Appendix G.  Existing and proposed monitoring for CECs are discussed 
in Appendix K Monitoring Plan for the SNMP. 

Water Quality Objectives (WQOs) in the CBWCB were established by the LARWQCB and are 
provided in Chapter 3 of the Basin Plan (LARWQCB, 1994).  In this SNMP, WQOs can also be 
referred to as Basin Plan Objectives (BPOs).  There are basin‐specific Basin Plan Objectives 
(BSBPOs) for TDS and chloride in the Central Basin and West Coast Basin and a single BPO 
(equivalent to the Maximum Contaminant Level) for nitrate‐N in both basins.  Table 4 
summarizes the water quality criteria for TDS, chloride, and the various forms of nitrate.   
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Table 4 Water Quality Criteria for Salt and Nutrients in Groundwater 

Constituent 
Primary 
MCL 
(mg/L) 

SMCL 
(mg/L) 

Basin Plan Objective 
(mg/L) 

Central 
Basin 

West Coast 
Basin 

TDS  NA  1,000   700   800  

Chloride  NA  500   150   250  

Nitrate as Nitrate (NO3)  45   NA  45   45  

Nitrate as Nitrogen (NO3‐N) a, b  10   NA  10   10  

Nitrite as Nitrogen (NO2‐N) b  1   NA  1   1  

Nitrate plus Nitrite, sum as Nitrogen  
(NO3‐N + NO2‐N) b 

10  NA  10   10  

mg/L ‐ milligrams per liter 
μg/L ‐ micrograms per liter 
TON ‐ Threshold Odor Number 
MCL – Maximum Contaminant Level 
SMCL – Secondary Maximum Contaminant Level 
NA – not applicable 
a – MCL based on NO3‐N plus NO2‐N 
b – NO3‐N was used to represent these nitrogen compounds for the SNMP (see Section 5.1.3 Nitrate and 

Appendix G for additional discussions) 

 

5.1.1 Total Dissolved Solids (TDS) 

Total salinity is commonly expressed in terms of TDS as milligrams per liter (mg/L).  Because 
TDS monitoring data are widely available for source waters (both inflows and outflows) in the 
CBWCB and because TDS is a general indicator of total salinity, it is appropriate to designate 
TDS as an indicator for other salts and nutrients.  

As established by the SWRCB Division of Drinking Water (formerly CDPH), the recommended 
Secondary Maximum Contaminant Level (SMCL)13  for TDS is 500 mg/L, with an upper limit of 
1,000 mg/L and a short‐term limit of 1,500 mg/L.  While TDS can be an indicator of 
anthropogenic impacts, there are also natural background TDS levels in groundwater.  The 
BSBPOs for TDS in the Central Basin and West Coast Basin are 700 mg/L and 800 mg/L, 
respectively.   

Elevated TDS concentrations are undesirable for aesthetic reasons related to taste, odor, or 
appearance of the water and not for health reasons; however, elevated TDS concentrations in 
water can damage crops, affect plant growth, and damage municipal and industrial equipment.  
Reduced salinity (lower TDS concentrations) increases the life of plumbing systems and 
appliances, increases equipment service life, decreases industrial costs for water treatment, 

                                                       

13  A Secondary Maximum Contaminant Level (SMCL) is a water quality standard established to manage drinking 

water for aesthetic considerations, such as taste, color, and odor.  Contaminants with only SMCLs are not 
considered to pose a risk to human health. 
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increases agricultural yields, reduces the amount of water used for leaching, reduces brine 
disposal costs and improves the capability to use recycled water (MWD and USBOR, 1999).   

The background TDS concentrations in groundwater can vary considerably based on purity and 
crystal size of the minerals, rock texture and porosity, the regional structure, origin of 
sediments, the age of the groundwater, and many other factors (Hem, 1989).  TDS is generally 
detected below the SMCL of 1,000 mg/L in production wells (i.e., ambient groundwater) in the 
CBWCB. 

5.1.2 Chloride 

Chloride is an inorganic salt that is naturally‐occurring in groundwater and is commonly 
expressed in terms of mg/L.  High concentrations of chloride near the coast may indicate 
seawater influence.  Historical seawater intrusion is a significant groundwater contamination 
problem in the West Coast Basin and Central Basin.  Chloride is the constituent used in the 
CBWCB to provide a general indicator of seawater intrusion and is therefore an appropriate 
indicator of salt.  The chloride concentration of seawater is about 19,000 mg/L.    

As established by the SWRCB Division of Drinking Water (formerly CDPH), the Recommended 
SMCL for chloride is 250 mg/L, with an upper limit of 500 mg/L and a short‐term limit of 600 
mg/L.  The BSBPO for chloride is 150 mg/L and 250 mg/L in the Central Basin and West Coast 
Basin, respectively.  Chloride is generally detected below the SMCL of 500 mg/L in production 
wells (i.e., ambient groundwater) in the CBWCB.   

Similar to TDS, elevated chloride concentrations are undesirable for aesthetic reasons related 
to taste, odor, or appearance of the water and not for health reasons; however, elevated 
chloride concentrations in water can damage crops, affect plant growth, and damage municipal 
and industrial equipment.  Reduced salinity (lower chloride concentrations) increases the life of 
plumbing systems and appliances, increases equipment service life, decreases industrial costs 
for water treatment, increases agricultural yields, reduces the amount of water used for 
leaching, reduces brine disposal costs and improves the capability to use recycled water (MWD 
and USBOR, 1999). 

5.1.3 Nitrate 

Nitrate is a colorless, odorless, and tasteless compound that is present in some groundwater 
and is commonly expressed in terms of mg/L.  Nitrate is a health concern due to 
methemoglobinemia, or “blue baby syndrome,” which affects infants.  Elevated levels may also 
be unhealthy for pregnant women (SWRCB, 2010).  High levels of nitrate in groundwater are 
associated with agricultural activities, septic systems, confined animal facilities, landscape 
fertilization, and wastewater treatment facilities.  Additionally, airborne nitrogen compounds 
discharged from industry and automobiles are deposited on the land in precipitation and as dry 
particles, referred to as dry deposition.  These sources also contribute to nitrate loading to 
groundwater.  Nitrate is the primary form of nitrogen detected in groundwater.   
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The BPOs for nitrate and other nitrogen compounds are equivalent to their respective primary 
Maximum Contaminant Levels14 (MCLs).  Natural nitrate as nitrate (nitrate‐NO3) levels in 
groundwater in the CBWCB, are generally very low (typically less than 10 mg/L as NO3) and well 
below the MCL/BPO of 45 mg/L.  Nitrate as nitrogen (nitrate‐N) plus nitrite as nitrogen (nitrite‐
N) has an MCL/BPO of 10 mg/L.     

Table 4 lists other nitrogen compounds in addition to nitrate‐N, and includes nitrate‐NO3, 
nitrite‐N, and nitrate‐N plus nitrite‐N.  Nitrate‐NO3 is equivalent to nitrate‐N and a simple 
calculation can be used to convert one to the other (nitrate‐NO3 = nitrate‐N x 4.425).  In 
reviewing the data, it was determined that more of the source water data was reported in 
nitrate‐N, so it was selected as the constituent to represent nitrogen/nutrient loading.  In cases 
where only nitrate‐NO3 data are available, it was converted to nitrate‐N for use in the SNMP 
loading analysis.  As nitrate is the primary form of oxidized nitrogen found in groundwater, it 
was selected to represent all other nitrogen compounds and other nutrients in the CBWCB.   

5.1.4 TDS, Chloride, and Nitrate Fate and Transport 

Fate and transport describes the way a salt or nutrient moves through an environment or 
media.  Groundwater flow directions and rates, the characteristics of the constituent, and the 
characteristics of the aquifer determine fate and transport of any given constituent.  Vertical 
and horizontal groundwater flow direction and velocity were described in Section 3.9 
Groundwater Levels and Flow.    

Salt and nutrients (S/Ns) in source waters recharging the CBWCB may be increased through use 
and movement through the vadose zone and aquifer.  This can occur through fertilizer use, 
which adds nitrogen that is not completely removed by plant uptake.  S/Ns in irrigation return 
flows can also be concentrated by evapotranspiration (ET).  Additionally, dry deposition, the 
process by which airborne pollutants are deposited to the earth, can contribute to increased 
S/Ns in percolating water.  As precipitation and irrigation water infiltrates, S/Ns in the shallow 
soils can be picked up from the surface soils.  S/Ns also exist in subsurface materials and can be 
leached via dissolution as water percolates.  

Some S/Ns, such as TDS and chloride, are considered conservative in that they are not readily 
attenuated in the environment.  In contrast, processes that affect the fate and transport of 
nitrogen compounds are complex, with transformation, attenuation, uptake and leaching in 
various environments.  Nitrate is soluble in water and can easily pass through soil to the 
groundwater table.  It can also be added to percolating water through dissolution of formation 
media.  Nitrate can persist in groundwater for decades and accumulate to high levels as more 
nitrogen is applied to the land surface each year.  Nitrate can be removed naturally from water 
through denitrification.   

                                                       

14 The primary Maximum Contaminant Level (MCL) is the highest level of a contaminant that is allowed in drinking 

water and is protective of human health.  Primary MCLs are established by the United States Environmental 
Protection Agency and the State Water Resources Control Board, Division of Drinking Water (formerly California 
Department of Public Health) and reflect not only the chemicals’ health risks but also factors such as their 
detectability and treatability, as well as the cost of treatment.   
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Assumptions regarding fate and transport processes and potential chemical reaction rates for 
S/Ns are described in Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater 
Quality.  

5.2 Water Quality Analysis Methodologies 

The methodologies used to calculate average groundwater quality and assimilative capacity are 
described in this section.  Further details are provided in Appendix G Hydrogeologic Conceptual 
Model and Existing Salt and Nutrient Groundwater Quality. 

5.2.1 Average Salt and Nutrient Concentrations in Groundwater 

Sampling results from wells in the CBWCB during the recent five years (January 2007 through 
mid‐2012) were used to calculate current groundwater quality.  The water quality data set for 
the Study Area is very extensive and includes semi‐annual monitoring of the network of WRD 
nested wells and other data sets such as the SWRCB Division of Drinking Water (formerly CDPH) 
well database.  Water quality from a small number of wells associated with environmental 
release sites were used to help establish Model Layer 1 water quality concentrations near the 
DGB and AGB, where nested and production well data were not available.   

The median15 TDS, chloride, and nitrate‐N concentrations in wells in each model layer for the 
recent 5‐year water quality averaging period (2007 through 2012) was plotted on maps 
(Figure 9) with different size and color circles representing median concentrations (dots maps).  
Wells were assigned to model layers based on the elevations of their screened intervals.   

The TDS, chloride, and nitrate‐N dots maps were then used to develop concentration contour 
maps for each layer and subarea using geographical information system (GIS) spatial analysis 
tools (Figure 10).  Chloride concentration contour maps previously prepared by the LACDPW for 
each seawater instrusion barrier were also considered in developing the chloride concentration 
contours in the vicinity of the seawater barriers.  GIS spatial analysis tools were then used to 
extract the average concentrations for each subarea and layer. 

In addition, the average water quality for all layers in each subarea was calculated by weighting 
the average concentration in each layer by the volume of water in each layer.  Finally, the water 
quality from all subareas and layers within each basin were amalgamated into a single average 
value for the Central Basin and West Coast Basin.  For each basin, two average concentrations 
were calculated:  one average includes the coastal areas (i.e., areas seaward of the barriers) 
and the other average excludes these coastal areas (see Figure 2).  For the West Coast Basin, a 
third average groundwater quality estimate was calculated excluding the WCBB‐inland saline 
plume and coastal areas (see Figure 2) in order to evaluate the impact of this saline plume on 
overall basin groundwater quality. 

                                                       

15Medians were used instead of arithmetic averages because:  1) well medians can be reliably calculated for 

datasets with mixed censored and non‐censored data (detects and not detects), which was common in the 
nitrate dataset; and 2) well medians allow for use of the entire water quality dataset while minimizing the 
skewing effect of potential data outliers and do not rely on parametric statistical methods that assume normal 
data distribution to remove potential outliers.  
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5.2.2 Assimilative Capacity 

The average TDS, chloride, and nitrate‐N concentrations for each subarea/layer and for the 
Central Basin and West Coast Basin both with and without the coastal areas, and the West 
Coast Basin without the coastal areas and without the WCBB‐inland saline plume were 
compared to the respective BPO/BSBPO to determine the existing available assimilative 
capacity.  The available assimilative capacity is the difference between the average 
groundwater quality and the BPO/BSBPO. 

5.2.3 Water Quality Trends 

The Mann‐Kendall statistical trend test was used to assess whether TDS, chloride, and nitrate‐N 
concentrations in WRD nested monitoring wells and production wells are increasing, 
decreasing, or showing no significant change.  The trend analysis results along with visual 
assessment of time‐concentration plots were used to help assess the dominant regional water 
quality trends in the basins and subareas.  Simulated groundwater quality trends were 
compared with actual observed dominant regional trends and loading factors were adjusted, if 
warranted.  This process is further described in Appendix I Simulated Baseline and Future Salt 
and Nutrient Groundwater Quality.   

5.3 Salt and Nutrient Groundwater Quality Results 

As discussed in the subsections below, the water quality assessment indicates that average TDS 
and chloride concentrations in the Central Basin are below BSBPOs, and assimilative capacity is 
available.  Due to saline plumes in the West Coast Basin, average TDS and chloride 
concentrations exceed BSBPOs, and as a result there is no available assimilative capacity.  If the 
WCBB‐inland saline plume is removed from the averaging calculation, the average TDS and 
chloride concentrations in the West Coast Basin are below the BSBPOs and there is available 
assimilative capacity.  In general, TDS and chloride trends are either stable or decreasing in both 
basins. 

Average nitrate‐N concentrations are very low, well below the BPO in both basins and as a 
result, assimilative capacity is available.  There are no significant nitrate loading sources in the 
CBWCB and thus, nitrate is not considered a water quality concern and is not expected to be a 
concern in the future.   

Additional details regarding the S/N groundwater quality results and the S/N trend analysis are 
provided in Appendix G Hydrogeologic Conceptual Model and Existing Salt and Nutrient 
Groundwater Quality and Appendix I Simulated Baseline and Future Salt and Nutrient 
Groundwater Quality, respectively.   
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5.3.1 TDS Results 

5.3.1.1 TDS Data from Groundwater Wells 

Figure 9 (dot maps) shows median TDS, chloride, and nitrate‐N concentrations for monitoring 
wells and production wells in each model layer for the recent 5‐year water quality averaging 
period (2007 through 2012).  Note that Model Layer 1 does not exist across the entire Study 
Area and its extent for determining groundwater quality is shown by gray shading in the figures 
in the top row of Figure 9.  TDS medians are shown in the left column of the figure with Layer 1 
on top and Layer 4 on the bottom.   

In the Central Basin, TDS was detected above the BSBPO of 700 mg/L in some wells in all four 
layers; although, the majority of wells are below the BSBPO.  Elevated concentrations were 
detected in isolated wells in all of the subareas.   

In the West Coast Basin, elevated TDS concentrations above the BSBPO of 800 mg/L were 
detected more frequently in Model Layers 2, 3, and 4 due to saline plumes caused by historical 
seawater intrusion.   

Figure 10 shows the TDS concentration contour maps along the left column of charts shown in 
the figure.  As shown in Figure 10, there are a few hot spots of TDS concentrations above the 
BSBPO of 700 mg/L in the Central Basin, but the majority of the groundwater in the basin is 
below the BSBPO.  In the West Coast Basin, large areas of elevated TDS concentrations above 
the BSBPO are observed near and inland of the seawater intrusion barriers and elsewhere as 
isolated hot spots.   

5.3.1.2 Average TDS Concentrations and Assimilative Capacity 

Based on the concentration contour maps (Figure 10), the average TDS concentrations were 
calculated for each subarea/layer, the Central Basin and West Coast Basin (both with and 
without the coastal areas), and the West Coast Basin without the coastal areas and WCBB‐
inland saline plume; and for just the coastal areas seaward of the barrier for the combined 
CBWCB.  Table 5 and Figure 11 present the average TDS concentrations, BSBPOs, and available 
assimilative capacity.  

For the Central Basin, average TDS concentrations in all layers and the volume‐weighted total 
average for the entire basin, both including and excluding the coastal area, are below the 
BSBPO of 700 mg/L.  For the Central Basin, Model Layer 2 within the Los Angeles Forebay 
exceeds the TDS BSBPO; the average TDS concentration is weighted by the existence of only 
one well with a relatively high TDS concentration.  Similarly, there is only one data point in the 
Whittier Area and as a result, Model Layers 3 and 4 and the overall subarea average exceed the 
TDS BSBPO.  The distribution of higher TDS levels with depth in the Whittier Area indicates that 
the cause is likely naturally occurring conditions at depth, not a surface release.  If a surface 
release were the source of the elevated TDS, one would expect higher TDS concentrations in 
the shallowest zones, which is not observed.  Dissolution of formation materials high in silts and 
clays and/or of marine origin in the Whittier Area can result in naturally high TDS 
concentrations in ambient groundwater.  The Puente Hills located north of the Whittier Area 
provide some of the source materials for the Whittier Area aquifers as well as for the Puente  
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Table 5 Average TDS, Chloride, and Nitrate Concentrations in Subareas/Layers and in the Central Basin and West Coast Basin 

 

TDS Cl NO3‐N TDS Cl NO3‐N TDS b Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

1 NA NA NA 486 79 1.94 NA NA NA 658 130 0.17 619 107 0.18 555 100 1.23 538 90 1.25 2,150 851 0.04 1,223 293 0.01 1,223 293 0.01 2,427 1,028 0.05

2 788 105 0.08 482 80 1.95 636 73 1.81 621 108 0.08 602 96 0.08 623 102 0.43 610 93 0.44 2,067 884 0.15 1,072 365 0.20 1,052 371 0.20 4,029 1,904 0.03

3 672 83 0.22 551 86 1.18 966 111 0.42 470 59 0.15 459 50 0.15 540 69 0.31 533 63 0.32 1,247 646 0.04 781 276 0.05 676 179 0.05 2,170 1,379 0.00

4 479 63 0.02 555 102 0.13 1,410 184 0.00 435 51 0.02 417 42 0.02 493 64 0.03 480 57 0.03 1,396 585 0.00 972 327 0.00 729 233 0.00 2,252 1,099 0.00

640 81 0.15 534 88 1.13 1,007 121 0.57 485 65 0.10 470 55 0.10 538 73 0.28 529 67 0.28 1,424 660 0.04 890 306 0.05 747 224 0.05 2,464 1,343 0.01

700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 800 250 10.00 800 250 10.00 800 250 10.00
700/ 

800

150/ 

250
10.00

60 69 9.85 166 62 8.87 ‐307 29 9.43 215 85 9.90 230 95 9.90 162 77 9.72 171 83 9.72 ‐624 ‐410 9.96 ‐90 ‐56 9.95 53 26 9.95
‐1,764/ 

‐1,664

‐1,193/ 

‐1,093
9.99

TDS ‐ total dissolved solids

Cl ‐ chloride

NO3‐N ‐ nitrate as nitrogen

NA ‐ not applicable; no Model Layer 1 in these areas

Averages based on groundwater concentration contour maps; average of all layers is a weighted average based on area and aquifer thickness

Negative numbers indicate there is no available assimilative capacity

BPO/BSBPO ‐ Basin Plan Objective or Basin Specific Basin Plan Objective

 ‐ Average concentration indicated exceeds BPO

 ‐ Model  Layer 1 not included; typically unsaturated within the Los Angeles Forebay and of very limited extent Whittier Area (see explanation in Appendix G Section 2.6.3)

a ‐ Includes both Central Basin and West Coast Basin

b ‐ Elevated TDS and chloride concentrations in the Whittier Area are likely naturally occurring as discussed in Section 5.3.1.2

West Coast Basin        

(no coastal areas & no 

saline plume)

Coastal Areas a

(seaward of seawater 

barriers)

GROUNDWATER QUALITY IN SUBAREAS/MODEL LAYERS AND IN THE CBWCB

(all concentrations in mg/L)

Assimilative 

Capacity

Average of all 

layers

Model Layer
Los Angeles Forebay Montebello Forebay Whittier Area

Central Pressure Area

(including coastal area)

Central Pressure Area

(no coastal area)

Central Basin

(including coastal area)

Central Basin 

(no coastal area)

West Coast Basin

(including coastal areas)

West Coast Basin        

(no coastal areas)

BPO/BSBPO
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Subbasin located north of the Puente Hills.  These source materials are relatively fine‐grained 
and have also resulted in high ambient TDS concentrations in the Puente Subbasin. 

The Montebello Forebay, Central Basin Pressure Area (with and without the coastal area), and 
the entire Central Basin (with and without the coastal area), are all below the TDS BSBPO in all 
layers and in the overall average of all layers.  The average TDS concentrations for the entire 
Central Basin both including and excluding the coastal area are below the BSBPO.  There is 162 
mg/L of available existing assimilative capacity for TDS in the Central Basin when the coastal 
area is included and 171 mg/L of available capacity when the coastal area is excluded. 

For the West Coast Basin, average TDS concentrations in all layers and the volume‐weighted 
total average for the entire basin, both including and excluding the coastal areas, exceed the 
BSBPO of 800 mg/L.  With the coastal areas excluded, the average TDS concentration in Model 
Layer 3 is just below the BSBPO, while all other layers and the combined layers exceed the 
BSBPO.  There is ‐624 mg/L of assimilative capacity in the West Coast Basin when the coastal 
areas are included and ‐90 mg/L of assimilative capacity when the coastal areas are excluded.  
The negative numbers indicate that there is no existing available assimilative capacity for TDS in 
the West Coast Basin as a result of historical seawater intrusion.  Nonetheless, existing 
implementation measures including the seawater barriers and desalters are reducing overall 
TDS levels in the basin.  When the coastal areas and the WCBB‐inland saline plume are both 
removed from the West Coast Basin average, there is 53 mg/L of available assimilative capacity 
for TDS, illustrating the significant impacts of saline plumes on the overall basin average. 

For the coastal areas, average TDS concentrations in all layers and the volume‐weighted total 
average for all layers exceed the BSBPOs of 700 mg/L and 800 mg/L in the Central Basin and 
West Coast Basin, respectively.  There are ‐1,764 and ‐1,664 mg/L of assimilative capacity in the 
coastal areas in the Central Basin and West Coast Basin, respectively.  The negative numbers 
indicate that there is no existing available assimilative capacity for TDS in the coastal areas as a 
result of seawater intrusion.  The results for the coastal areas also illustrate the significant 
impact that the coastal areas have on overall basin averages.  Based on the high TDS levels, 
groundwater production for potable use is unlikely to occur in the foreseeable future in the 
coastal areas. 

5.3.1.3 TDS Concentration Trends 

Table 6 presents the results of the Mann‐Kendall test for TDS, chloride, and nitrate‐N trends for 
each subarea, basin, and the entire CBWCB.  Numbers shown in the table are the quantity of 
wells observed within each trend category.  A breakdown of the trend results for each of the 
layers is provided in Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater 
Quality.   

As indicated in Table 6, TDS trend data are mixed with some wells increasing, some decreasing, 
and some showing no trends; however, the majority of wells in both the Central Basin and West 
Coast Basin show no trends.  Thus, overall for the CBWCB, TDS concentrations are 
predominantly stable, with most wells showing no TDS concentration trends (197), 91 wells 
show increasing trends, and 59 wells show decreasing trends. 

 



 

Salt and Nutrient Management Plan for the Central Basin and West Coast Basin  40 
February 12, 2015 

Table 6 Water Quality Trend Analysis of Subareas and Basins of the CBWCB 

 

 

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

Increasing Trend 8 7 2 14 42 7 1 1 0 38 62 6 61 112 15 30 35 1 91 147 16

No Trend 4 4 5 60 42 42 4 4 4 81 71 61 149 121 112 48 42 67 197 163 179

Decreasing Trend 1 3 1 21 11 25 0 0 1 21 21 5 43 35 32 16 17 3 59 52 35

Mann‐Kendall Trend analysis was conducted only for wells with 10 or greater sampling events; 95 percent confidence interval was applied
TDS ‐ total dissolved solids Cl ‐ chloride NO3‐N ‐ nitrate as nitrogen

NA ‐ not applicable; no Model Layer 1 in these areas
 ‐ Increasing Trend
 ‐ Decreasing Trend
 ‐ No Trend

a ‐ Sum of Los Angeles Forebay, Montebello Forebay, Whittier Area, and Central Pressure Area

b ‐ Sum of Central Basin and West Coast Basin

Total b

Model Layer
Los Angeles Forebay Montebello Forebay Whittier Area

Central Presssure 

Area
West Coast BasinCentral Basin a
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Wells in the Central Basin subareas, with the exception of the Los Angeles Forebay, 
predominantly have stable TDS concentrations (i.e., no trends).  In the Los Angeles Forebay, 
more wells (8) show increasing TDS concentration trends than either decreasing trends (1 well) 
or no trends (4 wells) (Table 6).  While it is difficult to determine the reason for this trend 
pattern in the Los Angeles Forebay, examination of the trend data for two WRD multiple‐
completion monitoring wells shows higher TDS concentrations and more steeply increasing 
trends in the shallower wells compared with the deeper wells.  These observations suggest 
loading from the surface as the reason for the increasing trends.  It is noted that TDS 
concentrations in the Montebello Forebay and the MFSG blended recharge water are well 
below concentrations in the Los Angeles Forebay.  The Montebello Forebay provides subsurface 
recharge to the Los Angeles Forebay and MAR in the Montebello Forebay are improving TDS 
groundwater quality overall in the Los Angeles Forebay.  By summing the number of wells for all 
the subareas, the Central Basin as a whole has stable TDS concentrations, with most wells 
showing no trends. 

In the West Coast Basin, a greater number of wells (48) show no TDS concentration trends, 
while 30 wells show increasing trends and 16 wells show decreasing trends (Table 6).  While 
more wells have increasing rather than decreasing TDS concentrations, many of the wells with 
increasing trends are located in or near saline plumes, indicating that they are likely influenced 
by the migration of saline plumes associated with historical seawater intrusion across the basin 
and not by current TDS loading.  Given that the ambient background TDS concentrations are 
impacted by historical seawater intrusion, and ongoing mitigation measures such as the 
operation of the desalters and injection of high quality water at the seawater barriers for more 
than 40 years, ambient background TDS concentrations are declining overall in the West Coast 
Basin. 

5.3.2 Chloride Results 

5.3.2.1 Chloride Data from Groundwater Wells 

The middle column of plots on Figure 9 show median chloride concentrations  for wells in each 
model layer, with  Model Layer 1 on top and Model Layer 4 on the bottom.   

In the Central Basin, chloride was detected below the BSBPO of 150 mg/L in most wells in all 
four layers.  Elevated chloride concentrations were detected in one well near the coast in 
Model Layer 1, likely due to historical seawater intrusion. 

In the West Coast Basin, elevated chloride concentrations above the 250 mg/L BSBPO are 
detected more frequently in Model Layers 2, 3, and 4, due to saline plumes.   

Figure 10 shows the contoured chloride maps along the middle column of the figure, with 
Model Layer 1 on top and Model Layer 4 on the bottom.  As shown in Figure 10, chloride 
concentrations in most of the Central Basin are below the BSBPO of 150 mg/L.  In the West 
Coast Basin, large areas of elevated chloride concentrations are detected near and inland of the 
seawater intrusion barriers as well as in isolated hot spots. 
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5.3.2.2 Average Chloride Concentrations and Assimilative Capacity 

Based on the groundwater quality contour maps, the average chloride concentrations were 
calculated.  Table 5 and Figure 12 present the average chloride concentrations, the BSBPOs, 
and available assimilative capacity.  

For the Central Basin, average chloride concentrations in all layers and the volume‐weighted 
total average for the entire basin, both including and excluding the coastal area, are below the 
BSBPO of 150 mg/L.  Model Layer 4 in the Whittier Area exceeds the BSPO; although, the 
average of all layers in the Whittier Area is below the BSBPO.  Similar to the results for TDS, 
elevated chloride at depth in the Whittier Area is likely due to naturally occurring conditions 
associated with marine source rocks in the underlying aquifers.  There is 77 mg/L of available 
assimilative capacity in the Central Basin when the coastal area is included and 83 mg/L of 
available assimilative capacity when the coastal area is excluded.  

For the West Coast Basin, average chloride concentrations in all layers and the volume‐
weighted total average for the entire basin, both including and excluding the coastal areas, 
exceed the BSBPO of 250 mg/L.  There is ‐410 mg/L of assimilative capacity in the West Coast 
Basin when the coastal area is included and ‐56 mg/L of assimilative capacity when the coastal 
areas are excluded.  The negative numbers indicate that there is no existing available 
assimilative capacity for chloride in the West Coast Basin due to historical seawater intrusion.  
Nonetheless, existing implementation measures are reducing overall chloride levels in the 
basin.  When the coastal areas and the WCBB‐inland saline plume are both removed from the 
West Coast Basin average, there is 26 mg/L of available assimilative capacity for chloride, 
illustrating the significant impacts of saline plumes on the overall basin average. 

For the coastal areas, average chloride concentrations in all layers and the volume‐weighted 
total average for all layers exceed the BSBPOs of 150 mg/L and 250 mg/L in the Central Basin 
and West Coast Basin, respectively.  There is ‐1,193 and ‐1,093 mg/L of assimilative capacity in 
the coastal areas in the Central Basin and West Coast Basin, respectively.  The negative 
numbers indicate that there is no existing available assimilative capacity for chloride in the 
coastal areas as a result of seawater intrusion.  The results for the coastal areas also illustrate 
the significant impact that the coastal areas have on overall basin averages.  Based on the high 
chloride levels, groundwater production for potable use is unlikely to occur in the foreseeable 
future in the coastal areas. 

5.3.2.3 Chloride Concentration Trends 

Table 6 presents the results of the Mann‐Kendall test for water quality trends for chloride for 
each subarea, basin, and the entire CBWCB.  For the entire CBWCB, chloride concentrations are 
generally stable, with a greater number of wells (163) showing no trends; in comparison, 147 
wells show increasing trends and 52 wells show decreasing trends. 

For each Central Basin subarea, as indicated in Table 6, the trend data shows that chloride 
concentrations in most wells are either stable (i.e., no trend) or increasing, with fewer wells 
showing a decreasing trend.  Although the entire Central Basin shows a greater number of wells 
(121) with no chloride trends (as compared to 112 wells showing increasing trends and 35 wells 
showing decreasing trends).  As shown in Table I‐3 in Appendix I, increasing chloride trends are 
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more prevalent at shallower depths (Model Layers 1, 2, and 3) as compared with deeper depths 
(Model Layer 4).  The reason for the significant number of wells with increasing chloride 
concentrations in the Central Basin is uncertain.  It could be related to surface loading, but 
could also be related to dissolution of formation minerals in a system not at equilibrium.  It 
should be noted that the average chloride concentration in the Central Basin is low (67 mg/L) 
and significantly below the BSBPO of 250 mg/L. 

In the West Coast Basin, a greater number of wells (42) show no chloride concentration trends, 
while 35 wells show increasing trends and 17 wells show decreasing trends.  Similar to the 
findings for TDS, while there are more wells with increasing rather than decreasing chloride 
concentrations, many of the wells with increasing trends are located in or near existing saline 
plumes and are likely influenced by the migration of these saline plumes and not by current 
chloride loading.  Given that saline plumes have been and continue to be actively remediated 
for more than 40 years through the injection of significant volumes of high quality water at the 
seawater barriers and the operation of the desalters, ambient background chloride 
concentrations are declining overall in the West Coast Basin. 

5.3.3 Nitrate Results 

5.3.3.1 Nitrate Data from Groundwater Wells 

The right column of maps on Figure 9 shows median nitrate‐N concentrations for wells in each 
model layer, with  Model Layer 1 on top and Model Layer 4 on the bottom.   

In the Central Basin, nitrate‐N is below the MCL/BPO of 10 mg/L in most wells in all four layers, 
with a few exceptions.  A few wells with higher concentrations but below the MCL were 
observed in the Montebello Forebay (Model Layers 1, 2, and 3), Los Angeles Forebay (Model 
Layers 2 and 3), and Whittier Area (Model Layer 2).  Two wells with elevated concentrations 
above the MCL were observed in the Central Basin Pressure Area (Model Layer 3) and in the Los 
Angeles Forebay (Model Layer 3). 

In the West Coast Basin, a few wells with elevated nitrate‐N concentrations but below the 10 
mg/L MCL were observed in Model Layers 2 and 3; only two of the wells (in Layer 2) have 
median concentrations that exceed the MCL.   

Figure 10 shows the nitrate‐N concentration contour maps in the right hand column of the 
figure.  As shown in the figure, only isolated hotspots of elevated nitrate‐N concentrations are 
detected in Model Layers 1, 2, and 3 in both the Central Basin and West Coast Basin.    

5.3.3.2 Average Nitrate Water Quality and Assimilative Capacity 

Based on the groundwater quality contour maps (Figure 10), the average nitrate‐N 
concentration was calculated.  Table 5 and Figure 13 present the average nitrate‐N 
concentrations, the MCL/BPO of 10 mg/L, and available assimilative capacity.  Overall, nitrate‐N 
concentrations in the CBWCB are significantly below the MCL and thus, nitrate is not a 
constituent of concern in either the Central Basin or the West Coast Basin and there is available 
assimilative capacity in both basins. 
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In the Central Basin, average nitrate‐N concentrations in all subareas and layers are significantly 
below the MCL of 10 mg/L.  The volume‐weighted average nitrate‐N concentrations in the 
Central Basin, both including and excluding the coastal area, are also below the MCL.  There is 
9.72 mg/L of available assimilative capacity in the Central Basin whether the coastal area is 
excluded or included. 

For the West Coast Basin, average nitrate‐N concentrations in all layers and the volume‐
weighted total average for the entire basin, both including and excluding the coastal areas, are 
significantly below the MCL of 10 mg/L.  There is 9.96 mg/L of available assimilative capacity in 
the West Coast Basin when the coastal areas are included and 9.95 mg/L of available 
assimilative capacity when the coastal areas are excluded.   

5.3.3.3 Nitrate Concentration Trends 

Table 6 presents the results of the Mann‐Kendall test for water quality trends for nitrate for 
each subarea, basin, and the entire CBWCB.  As indicated in Table 6, the trend data generally 
show that nitrate concentrations are stable (i.e., no trend) in most wells in each subarea and 
basin, with a relatively small number of wells with decreasing nitrate trends outnumbering 
those with increasing trends.   

In the Central Basin as a whole, nitrate concentrations are mainly stable, with most wells (112) 
showing no trends, 32 wells showing decreasing trends, and 15 wells showing increasing trends.  
In the West Coast Basin, nitrate concentrations are also stable, with most wells (67) showing no 
trends, one well showing an increasing trend, and 3 wells showing decreasing trends.   

Overall for the CBWCB, nitrate concentrations are primarily stable, with most wells (179) 
showing no nitrate concentration trends, 16 wells showing increasing trends, and 35 wells 
showing decreasing trends.     
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6 Baseline and Future Planning Period Salt and Nutrient Balances 

The S/N balances in the CBWCB consider the source water volumes of inflow and outflow and 
their associated TDS, chloride, and nitrate concentrations.  The balances also consider any 
added TDS, chloride, and nitrate from use as well as other fate and transport processes, which 
can either increase and decrease concentrations.  The methodology and data used to estimate 
key S/N loading and unloading factors and identify their individual and cumulative effects on 
groundwater quality in the CBWCB over the SNMP baseline period (WY 2000‐01 to 2009‐10) 
and future planning period (WY 2010‐11 to 2024‐25) are summarized below and described in 
more detail in Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater Quality.   

6.1 Source Water Quality 

The average TDS, chloride, and nitrate‐N quality of source waters for the baseline period are 
summarized in Table 7.  The different water sources are listed from top to bottom, from lowest 
to highest relative concentration of TDS.  The existing average S/N concentrations in 
groundwater in the Central Basin and the West Coast Basin are also included in the table.  As 
illustrated in Table 7, following precipitation, AWT recycled water is the highest quality source 
water with respect to TDS and chloride (as well as being very low in nitrate) recharging the 
CBWCB.  Accordingly, recharge of AWT recycled water significantly improves the ambient 
groundwater quality in the CBWCB.  Imported water from the Owens River/Mono Basin and 
SWP, along with stormwater also serve as very high quality recharge water.   

6.1.1 Precipitation 

Precipitation recharges the groundwater basins through deep percolation.  Generally, 
precipitation is very low in S/Ns.  The average precipitation source water concentrations for 
TDS, chloride, and nitrate‐N during the baseline period are presented in Table 7. 

6.1.2 Recycled Water 

Relevant to the S/N balances is recycled water used for replenishment operations and irrigation 
in the Study Area; other recycled water uses, such as industrial operations, do not recharge the 
groundwater basins.  The average TDS, chloride, and nitrate‐N concentrations of AWT and 
tertiary‐treated recycled water during the baseline period are presented in Table 7.  AWT 
recycled water injected at the seawater intrusion barriers represents the highest quality water, 
following precipitation, recharged in the CBWCB with respect to TDS.  Tertiary‐treated recycled 
water is used for irrigation in the CBWCB and also blended with imported water and local 
water/stormwater for recharge at the MFSG.   

6.1.3 Surface Water/Stormwater 

Surface water/stormwater represents a high quality source of recharge in the CBWCB.  Surface 
water is recharged at the MFSG and DGSG.  The average TDS, chloride, and nitrate‐N 
concentrations in surface water recharged at the MFSG were used to represent mountain front 
recharge water quality.  Table 7 presents the average surface water/stormwater quality during 
the baseline period. 
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Table 7 Average TDS, Chloride, and Nitrate Concentrations in Various Source Waters During 
Baseline Period   

Type of Water 
TDS a 
 (mg/L) 

Chloride a 
(mg/L) 

NO3 –N  
a

(mg/L) 

Precipitation  2   0 b 0.18 

Edward C. Little WRF AWT RW c  65  9  0.26 

TIWRP AWT RW c  98  37  0.79 

Leo J Vander Lans AWTF AWT RW c  66  14  1.13 

Owens River/Mono Basin IW d  218  25  0.09 

Orange County Basin e  237  13  <0.1 

Untreated SWP IW f  251  68  0.67 

MFSG Intake – Stormwater g  259  40  1.58 

Stormwater Station S10 g  297  46  1.16 

Jensen WTP IW d,h  297  70  0.61 

San Gabriel Basin IW d  346  44  3.6 

San Gabriel Basin e  455  68  1.73 

Weymouth WTP IW d  473  83  0.43 

Diemer WTP IW d,h  481  84  0.42 

Central Basin Groundwater i  529  67  0.28 

Hollywood Basin e  533  66  <0.1 

San Jose Creek West WRP Tertiary RW f,j 533  109  5.63 

Pomona WRP Tertiary RW f  545  126  4.41 

Whittier Narrows WRP Tertiary RW f  550  105  6.31 

San Fernando Basin e  598  79  2.07 

Long Beach WRP Tertiary RW j  616  122  5.14 

Untreated Colorado River IW f  624  88  021 

San Jose Creek East WRP Tertiary RW f,j  626  149  3.41 

Edward C. Little WRF Tertiary RW j  705  211  1.01 

Los Coyotes WRP Tertiary RW j  825  207  5.16 

Santa Monica Basin e  889  109  3.42 

West Coast Basin Groundwater i  890  306  0.05 

Groundwater Seaward of Barriers e,k  2,464  1,343  0.01 

TDS – total dissolved solids       mg/L – milligrams per liter     NO3‐N – nitrate as nitrogen 
AWT – advanced water treatment      RW – recycled water      IW – imported water 
WTP – Water Treatment Plant      WRF – Water Recycling Facility     WRP – Water Reclamation Plant  
AWTF – Advanced Water Treatment Facility    WTP – Water Treatment Plant    WY – Water Year 
MFSG – Montebello Forebay Spreading Grounds  DGSG – Dominguez Gap Spreading Grounds 
TIWRP – Terminal Island Water Reclamation Plant/Advanced Water Purification Facility      
WRD – Water Replenishment District of Southern California                       
WBMWD – West Basin Municipal Water District 
MWD – Metropolitan Water District of Southern California 
a – Data are provided in Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater Quality; concentrations are averages of the 10‐year baseline 

period from WY 2000‐01 to 2009‐10  
b ‐ zero values indicate non detects; no detection limits provided 
c – Recharged at the seawater intrusion barriers 
d – Imported water used for water supply 
e – Source of subsurface groundwater inflow 
f – Recharged at the MFSG 
g –  Stormwater recharged at the MFSG and used to represent mountain front recharge; Station S10 is located near the DGSG and is representative of 

stormwater recharged at the DGSG  
h – Recharged at the seawater intrusion barriers 
i – Averages exclude coastal areas (i.e., seawater side of the seawater intrusion areas) based on 5‐year averaging period 
j – Tertiary‐treated recycled water used for irrigation 
k – Average groundwater quality seaward of the seawater intrusion barriers were used to represent groundwater quality of inflow from the ocean 
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6.1.4 Imported Water 

The S/N quality of imported water varies depending on the source.  Imported water is used for 
water supply and replenishment in the CBWCB.  Untreated MWD imported water is recharged 
at the MFSG and treated MWD imported water is injected at the seawater intrusion barriers.  
Water imported from the Owens River/Mono Basin and SWP serves as very high quality 
recharge water.  CR water is higher in TDS than these other imported sources, as is the water 
from MWD treatment plants that include a blend of SWP/CR water.  The average TDS, chloride, 
and nitrate‐N concentrations in treated and untreated imported water during the baseline 
period are presented in Table 7. 

6.1.5 Groundwater 

Groundwater used for irrigation recharges the CBWCB through deep percolation.  Groundwater 
from adjacent basins flows into the CBWCB as subsurface inflow.  Groundwater pumping, 
including the extraction for the desalters, represent S/N outflows.  S/Ns in groundwater can 
also leave the CBWCB as subsurface outflow, although this is very minor due to basin pumping 
depressions.  The average TDS, chloride, and nitrate‐N concentrations in groundwater in the 
Central Basin and West Coast Basin for the 5‐year averaging period are presented in Table 7.  
Average baseline period S/N concentrations in groundwater for the adjacent basins that 
provide subsurface inflow are also shown in Table 7.  A small amount of subsurface inflow to 
the CBWCB is from the ocean.  The S/N concentrations of this inflow are represented by the 
average groundwater quality seaward of the seawater intrusion barriers (i.e., coastal areas), as 
shown in Table 7.  

The average TDS and chloride concentrations used to represent groundwater pumped from the 
West Coast Basin were adjusted to account for the effect of the seawater‐impacted areas, since 
most production wells are located outside of the WCBB‐inland saline plume.  Average S/N 
concentrations in groundwater in the West Coast Basin were calculated using individual active 
well pumping volumes and quality (volume‐weighted average of pumping wells), not the basin‐
wide averages presented in Table 7.  Since nitrate concentrations do not vary across the West 
Coast Basin, nitrate was not adjusted.  The average S/N concentrations in groundwater 
extracted/pumped from the West Coast Basin is presented in Table 8. Given that the seawater‐
impacted area in the Central Basin is small, the TDS and chloride concentrations used to 
represent groundwater pumped from the Central Basin were not adjusted to account for the 
effect of seawater‐impacted area.  

The Brewer Desalter and Goldsworthy Desalter treat brackish groundwater pumped from the 
WCBB‐inland saline plume.  The desalters help to remediate this trapped inland saline plume 
and the treated water is used for potable supply.  Groundwater extraction for the desalters is 
projected to increase in the future planning period as described in Section 4.2.1.  The median 
concentrations of TDS and chloride in the raw groundwater pumped for the desalters from 
2007 to 2012 is presented in Table 9.  Since nitrate concentrations do not vary across the West 
Coast Basin, the average nitrate‐N concentrations presented in Table 7 were used to represent 
groundwater quality pumped from the desalter wells.   
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Table 8 Average TDS, Chloride, and Nitrate-N Concentrations in 
Groundwater Pumped from the West Coast Basin 

 

 

 

  

TDS Cl NO3‐N

2000‐01 937 469 0.05 b

2001‐02 937 469

2002‐03 937 469

2003‐04 937 469

2004‐05 937 469

2005‐06 937 469

2006‐07 937 469

2007‐08 937 469

2008‐09 937 469

2009‐10 937 469

937 469

TDS ‐ total dissolved solids mg/L ‐ milligrams per liter

Cl ‐ chloride
NO3‐N ‐ nitrate as nitrogen

b ‐ Nitrate value based on West Coast Basin (no coast) average from Table 5; subsequent year nitrate concentrations estimated 

      with mixing model

a ‐ Pumping volume‐weighted average; data from WRD water quality database; quality representing groundwater extraction was 

      calculated as the average concentration of active production wells weighted based on their respective average annual production 

      from WY 2000‐01 through 2009‐10; the median concentration from 2007‐2012 was applied directly for wells with TDS and 

      chloride data; for wells lacking TDS and chloride data, interpolated values from the median (2007‐2012) TDS and chloride 

      concentration contour maps were applied; for wells screened across multiple layers, the average concentration from each 

      pertinent layer was applied; one calculated value was used for all  10 years of the baseline period because the well water 

      quality data are insufficient to support calculation of different annual averages

Average

EXTRACTED GROUNDWATER QUALITY IN 

WEST COAST BASIN a

(volume‐weighted average in mg/L)
 WATER YEAR 
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Table 9 Average TDS, Chloride, and Nitrate-N Concentrations in 
Groundwater Pumped and Treated by the Desalters 

 

6.2 Montebello Forebay Spreading Water Quality 

Water recharged in the Montebello Forebay includes untreated imported water (from CR and 
SWP), recycled water, and local water/stormwater.  These source waters and their volumes 
recharged at the MFSG between WY 2000‐01 through 2009‐10 are described in Appendix H 
Baseline and Future Water Balances.  The relative percentages of each source water and its 
quality (volume‐weighted average) were used to estimate the S/N inflow from the managed 
aquifer recharge in the Montebello Forebay.  Table 10 shows the estimated baseline and future 
planning period annual average S/N concentrations in water recharged at the MFSG, as well as 
the projected quality of the recharge water for both GRIP A and GRIP B (Scenarios 6 and 7, 
respectively, simulated by the SNMP mixing model, as discussed in Section 7.3).  The projected 
water quality is a volume‐weighted average of the source waters.  The baseline period average 
water quality is used to represent future source water quality for imported water, stormwater, 
and tertiary‐treated recycled water.   

TDS Cl NO3‐N TDS Cl NO3‐N

2000‐01 4,700 2,200 0.05 b 1,900 670 0.05 b

2001‐02 4,700 2,200 1,900 670

2002‐03 4,700 2,200 1,900 670

2003‐04 4,700 2,200 1,900 670

2004‐05 4,700 2,200 1,900 670

2005‐06 4,700 2,200 1,900 670

2006‐07 4,700 2,200 1,900 670

2007‐08 4,700 2,200 1,900 670

2008‐09 4,700 2,200 1,900 670

2009‐10 4,700 2,200 1,900 670

4,700 2,200 1,900 670

TDS ‐ total dissolved solids mg/L ‐ milligrams per liter

Cl ‐ chloride
NO3‐N ‐ nitrate as nitrogen

b ‐ Nitrate value based on West Coast Basin (no coastal areas) average from Table 5; subsequent year nitrate 

      concentrations estimated with mixing model

Average

EXTRACTED GROUNDWATER QUALITY 

FOR BREWER DESALTER a

(concentrations in mg/L)
 WATER YEAR 

EXTRACTED GROUNDWATER QUALITY 

FOR GOLDSWORTHY DESALTER a

(concentrations in mg/L)

a ‐ Data from WRD water quality database; the median concentration from 2007‐2012 was applied directly 

      for wells with TDS and chloride data; one calculated value was used for all  10 years of the baseline 

      period because the well water quality data are insufficient to support calculation of different annual 

      averages
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Table 10 Annual Average TDS, Chloride, and Nitrate-N 
Concentrations in Water Recharged at the MFSG 

 

 

 

   

TDS Cl NO3‐N

2000‐01 418              84                 2.46

2001‐02 492              102              2.27

2002‐03 411              85                 2.24

2003‐04 380              83                 2.49

2004‐05 286              37                 1.45

2005‐06 480              93                 2.96

2006‐07 460              107              2.15

2007‐08 385              82                 2.31

2008‐09 435              93                 3.07

2009‐10 444              91                 2.23

419 86 2.36

TDS Cl NO3‐N TDS Cl NO3‐N

2010‐11 418 86 2.42 418 86 2.42

2011‐12 425 89 2.48 425 89 2.48

2012‐13 425 89 2.48 425 89 2.48

2013‐14 425 89 2.48 425 89 2.48

2014‐15 438 92 2.62 460 98 2.85

2015‐16 438 92 2.62 460 98 2.85

2016‐17 438 92 2.62 460 98 2.85

2017‐18 415 87 2.67 460 98 2.85

2018‐19 415 87 2.67 460 98 2.85

2019‐20 415 87 2.67 460 98 2.85

2020‐21 415 87 2.67 460 98 2.85

2021‐22 415 87 2.67 460 98 2.85

2022‐23 415 87 2.67 460 98 2.85

2023‐24 415 87 2.67 460 98 2.85

2024‐25 415 87 2.67 460 98 2.85

422 89 2.60 450 95 2.75

TDS ‐ total dissolved solids AWT ‐ advanced water treatment

Cl ‐ chloride AFY ‐ acre‐feet per year

NO3‐N ‐ nitrate as nitrogen AWTF ‐ advanced water treatment facility

GRIP B ‐ GRIP Recycled Water Project B

b ‐ AWT recycled water quality represented by average baseline concentrations from WRDs 

      Leo J. Vander Lans AWTF

AVERAGE BASELINE QUALITY OF RECHARGE WATER AT MFSG  a

(volume‐weighted average in mg/L)Water Year

Baseline Average 

2001 to 2010

PROJECTED QUALITY OF BLENDED RECHARGE WATER AT MFSG a

(volume‐weighted average in mg/L)

a ‐ Concentrations calculated based on spreading grounds source volumes and source water 

     concentrations (volume‐weighted average)

GRIP ‐ Groundwater Reliability Improvement Program

SCENARIO 6 ‐ GRIP A 

11,000 AFY tertiary & 10,000 AFY 

AWT Recycled Water b

SCENARIO 7 ‐ GRIP B

21,000 AFY Tertiary Recycled Water

Water Year

Average 2011 to 

2025

MFSG ‐ Montebello Forebay Spreading Grounds mg/L ‐ milligrams per liter

GRIP A ‐ GRIP Recycled Water Project A
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For the AWT recycled water, the average baseline period water quality from WRD’s Vander 
Lans AWTF was used to represent AWT recycled water for the volume‐weighted averages for 
GRIP A.  The projected TDS, chloride, and nitrate concentrations in the MFSG recharge water 
are higher for the 100% tertiary‐treated recycled water scenario (GRIP B) compared with 
baseline conditions.  This is because the average imported water quality is slightly better than 
the tertiary‐treated recycled water.  The AWT/tertiary‐treated recycled water blend (GRIP A) 
has similar average TDS, chloride, and nitrate concentrations to baseline conditions.  The 
projected recharge water quality is well below BPO/BSBPOs for TDS, chloride, and nitrate for 
both GRIP A and GRIP B. 

6.3 Seawater Barrier Injection Water Quality 

The seawater intrusion barriers currently receive treated MWD imported water, which is a 
blend of CR and SWP water, and AWT recycled water.  These source waters and relative 
volumes are described in Appendix H Baseline and Future Water Balances.  The delivered water 
quality (annual S/N concentrations) is reported in Table 11 for each seawater intrusion barrier 
for the baseline period.  During the future planning period, AWT recycled water will replace 
imported water at all three barriers and overall injection volumes are projected to increase.  
AWT recycled water is projected to fully replace imported water at the AGB in WY 2014‐15, at 
the WCBB in WY 2013‐14, and at the DGB in WY 2018‐19.  Table 11 shows the projected S/N 
concentrations in the recharge water for each barrier.  The projected water quality is a volume‐
weighted average of the source waters.  As shown in the table, the transition to 100% AWT 
recycled water significantly reduces TDS and chloride concentrations in the injected water and 
results in lowering TDS and chloride concentrations in groundwater.  Nitrate concentrations do 
not change significantly, since they are very low in both imported water and AWT recycled 
water.  

6.4 Irrigation Return Flow Water Quality 

Water used for irrigation in the CBWCB includes imported water, groundwater, and recycled 
water.  In order to determine the average S/N concentrations in irrigation return flows that 
percolate to groundwater, the relative volumes of each source water (described in Appendix H 
Baseline and Future Water Balances) were multiplied by their S/N concentrations to determine 
the irrigation water quality.   

In addition to the S/Ns in the source water, S/Ns can become concentrated or attenuate due to 
evapotranspiration, removal by plant uptake, attenuation processes, or through fertilizer use as 
described in Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater Quality.  
Nutrient plant uptake is the process by which plants absorb nutrients from applied water and 
surrounding soil.  Table 12 presents the TDS, chloride, and nitrate‐N concentrations in raw 
irrigation water (consisting of treated imported water, groundwater, and recycled water) and 
irrigation return flows, assuming the effects on water quality due to fertilizer use, 
evapotranspiration, and nitrogen attenuation. 
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Table 11 Annual Average TDS, Chloride, and Nitrate-N 
Concentrations in the Water Delivered to the Seawater Intrusion 

Barriers for Injection 

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

2000‐01 277         65           0.49 309           62             0.51 277           65             0.49

2001‐02 407         81           0.46 344           73             0.52 407           81             0.46

2002‐03 313         88           0.63 261           68             0.41 313           88             0.63

2003‐04 275         71           0.61 197           105           0.49 275           71             0.61

2004‐05 299         57           0.57 229           41             0.38 299           57             0.57

2005‐06 164         30           0.69 227           42             0.34 182           57             0.79

2006‐07 197         38           0.86 245           48             0.47 155           53             0.79

2007‐08 358         64           0.76 390           66             0.41 211           77             1.15

2008‐09 403         65           0.75 581           86             0.37 168           59             0.80

2009‐10 323         54           1.11 413           66             0.47 357           131           0.89

302 61 0.69 320 66 0.44 264 74 0.72

2010‐11 257 54 0.74 206 41 0.41 262 60 0.64

2011‐12 257 54 0.74 234 48 0.44 261 60 0.64

2012‐13 257 54 0.74 135 25 0.33 278 63 0.62

2013‐14 257 54 0.74 65 9 0.26 171 47 0.72

2014‐15 66 14 1.13 65 9 0.26 171 47 0.72

2015‐16 66 14 1.13 65 9 0.26 171 47 0.72

2016‐17 66 14 1.13 65 9 0.26 171 47 0.72

2017‐18 66 14 1.13 65 9 0.26 171 47 0.72

2018‐19 66 14 1.13 65 9 0.26 98 37 0.79

2019‐20 66 14 1.13 65 9 0.26 98 37 0.79

2020‐21 66 14 1.13 65 9 0.26 98 37 0.79

2021‐22 66 14 1.13 65 9 0.26 98 37 0.79

2022‐23 66 14 1.13 65 9 0.26 98 37 0.79

2023‐24 66 14 1.13 65 9 0.26 98 37 0.79

2024‐25 66 14 1.13 65 9 0.26 98 37 0.79

117 25 1.03 90 15 0.29 156 45 0.74

TDS ‐ total dissolved solids WRD ‐ Water Replenishment District of Southern California

Cl ‐ chloride WBMWD ‐ West Basin Municipal Water District

NO3‐N ‐ nitrate as nitrogen LADWP ‐ Los Angeles Department of Water and Power

DGB ‐ Dominguez Gap Barrier AWT ‐ advanced water treatment

mg/L ‐ milligrams per liter

c ‐ Water quality data for baseline period delivered water provided by Michael Hanson, LADWP; no data available 

      for NO3 for DGB for 2005‐2006 so 2006‐07 data used; future planning period water quality calculated as a volume 

      weighted average of source water volumes and TDS and chloride sampling from July/August 2013 provided by 

      Seung Tag Oh, LADWP, and nitrate data from LADWP 2011 Harbor Water Recycling/DGB Project 2011 Annual 

      Report (February 2012)

Baseline Average 

2001 to 2010

West Coast Basin Barrier b Dominguez Gap Barrier c

AVERAGE BASELINE QUALITY OF WATER DELIVERED TO BARRIERS FOR INJECTION

(volume‐weighted average in mg/L)

Water Year
Alamitos Gap Barrier a

PROJECTED QUALITY OF WATER DELIVERED TO BARRIERS FOR INJECTION

(volume‐weighted average in mg/L)
Water Year

a ‐ Data for baseline period provided by WRD; future planning period water quality calculated as a volume weighted 

     average of source water volumes and average baseline period water quality

b ‐ Data for baseline period provided by WBMWD; future planning period water quality calculated as a volume 

     weighted average of source water volumes and average baseline period water quality

Average 2011 to 

2025
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Table 12  Annual Average TDS, Chloride, and Nitrate-N Concentrations in Raw Irrigation Water and Return Flows 

TDS Cl  NO3‐N  TDS  Cl NO3‐N  TDS  Cl  NO3‐N  TDS  Cl  NO3‐N  TDS a Cl a NO3‐N 
b

TDS a Cl a NO3‐N 
b

TDS a Cl a NO3‐N 
b

TDS a Cl a NO3‐N 
b

2000‐01 425     31        0.56 316     91        0.33 3,823  279      0.61 2,843  818      0.58

2001‐02 470     35        0.56 409     101     0.30 4,227  318      0.61 3,680  910      0.58

2002‐03 431     41        0.73 347     107     0.45 3,877  365      0.62 3,122  963      0.59

2003‐04 430     38        0.71 317     92        0.40 3,872  340      0.62 2,856  827      0.59

2004‐05 442     31        0.74 321     78        0.41 3,974  276      0.62 2,889  706      0.59

2005‐06 426     28        0.71 311     75        0.34 3,834  253      0.62 2,796  674      0.58

2006‐07 429     30        0.69 303     78        0.38 3,865  266      0.62 2,729  706      0.59

2007‐08 494     36        0.60 484     107     0.32 4,445  320      0.61 4,355  962      0.58

2008‐09 509     33        0.57 534     113     0.25 4,585  295      0.61 4,803  1,013  0.58

2009‐10 500     31        0.59 513     112     0.24 4,503  279      0.61 4,617  1,012  0.57

456     66        0.79 387     96        0.34 1,000      500   10.00 1,000 500   10.00 4,101 299    0.61 3,469 859    0.58 9,000 4,500  3.55 9,000  4,500  3.55

2010‐11 465     67        0.74 392     110     0.36 471         74        0.84 400       117     0.60 4,182  603      0.62 3,532  987      0.59 4,235  669      0.63 3,602  1,056  0.61

2011‐12 466     67        0.75 392     109     0.36 472         75        0.86 400       117     0.61 4,190  605      0.62 3,529  984      0.59 4,248  677      0.64 3,600  1,054  0.61

2012‐13 467     67        0.76 390     108     0.37 474         76        0.88 398       116     0.61 4,199  607      0.63 3,506  974      0.59 4,262  685      0.64 3,578  1,044  0.61

2013‐14 467     68        0.76 389     108     0.37 475         77        0.90 397       116     0.61 4,207  609      0.63 3,502  970      0.59 4,275  693      0.64 3,574  1,041  0.61

2014‐15 468     68        0.77 389     107     0.37 476         78        0.91 397       115     0.61 4,215  611      0.63 3,498  967      0.59 4,288  701      0.64 3,571  1,038  0.61

2015‐16 469     68        0.78 388     107     0.37 478         79        0.93 396       115     0.62 4,223  613      0.63 3,494  963      0.59 4,301  709      0.64 3,567  1,035  0.61

2016‐17 470     68        0.79 388     107     0.37 479         80        0.95 396       115     0.62 4,232  615      0.63 3,490  960      0.59 4,315  718      0.64 3,563  1,032  0.61

2017‐18 471     69        0.80 387     106     0.37 481         81        0.97 396       114     0.62 4,240  617      0.63 3,486  957      0.59 4,328  726      0.65 3,560  1,029  0.61

2018‐19 472     69        0.81 387     106     0.37 482         82        0.98 395       114     0.62 4,249  619      0.63 3,482  954      0.59 4,342  734      0.65 3,556  1,027  0.61

2019‐20 473     69        0.81 386     106     0.37 484         83        1.00 395       114     0.63 4,257  621      0.63 3,478  951      0.59 4,355  743      0.65 3,553  1,024  0.61

2020‐21 474     69        0.82 386     105     0.37 485         83        1.02 394       113     0.63 4,265  623      0.63 3,474  948      0.59 4,368  751      0.65 3,550  1,021  0.61

2021‐22 475     70        0.83 386     105     0.37 487         84        1.04 394       113     0.63 4,274  626      0.63 3,471  945      0.59 4,382  759      0.65 3,546  1,019  0.61

2022‐23 476     70        0.84 385     105     0.38 488         85        1.06 394       113     0.63 4,282  628      0.63 3,467  942      0.59 4,396  768      0.66 3,543  1,016  0.61

2023‐24 477     70        0.85 385     104     0.38 490         86        1.07 393       113     0.63 4,291  630      0.63 3,463  939      0.59 4,409  776      0.66 3,540  1,014  0.61

2024‐25 478     70        0.85 388     107     0.37 491         87        1.09 396       115     0.62 4,299  632      0.64 3,495  962      0.59 4,422  784      0.66 3,568  1,034  0.61

471     69        0.80 388     107     0.37 481         81        0.97 396       115     0.62 4,240  617      0.63 3,491  960      0.59 4,328  726      0.65 3,565  1,032  0.61

TDS ‐ total dissolved solids ET ‐ evapotranspiration SDLAC ‐ Sanitation Districts of Los Angeles County

Cl ‐ chloride WRPs ‐ water reclamation plants WBMWD ‐ West Basin Municipal Water District
NO3‐N ‐ nitrate as nitrogen WRF ‐ water reclamation facility mg/L ‐ milligrams per liter

MCL ‐ primary maximum contaminant level SMCL ‐ secondary maximum contaminant level

See Section 4.8 of Appendix I Baseline and Future Salt and Nutrient Groundwater Quality for additional discussion of irrigation return flow loading assumptions

d ‐ Baseline imported water quality is a volume‐weighted mix of treated imported water sources; for future planning period, baseline average used for volume‐weighted average

West Coast Basin

APPLIED RECYCLED WATER c , IMPORTED WATER d , AND GROUNDWATER e BLEND QUALITY

Scenario 3

Recycled Water Quality at MCL/SMCL

Average 

2011 to 2025

a ‐ TDS and chloride concentrations increased 9 fold due to ET based on initial potential 30 fold increase adjusted downward based on mixing model calibration

c ‐ Baseline recycled water quality is a volume‐weighted blend of effluent from SDLAC's San Jose Creek, Los Coyotes, and Long Beach WRPs in Central Basin and effluent from WBMWD's Edward C. Little WRF in the West Coast Basin; 

      for future planning period average of baseline period used for volume‐weighted averages

e ‐ Baseline groundwater quality used in volume‐weighted averages is basin average for Central Basin and basin average excluding refinery industrial wells for the West Coast Basin; for future planning period, baseline average used 

      for volume‐weighted average

WATER YEAR
Scenario 2 

Recycled Water Quality at Average of Baseline 

Period

Scenario 2

Recycled Water Wuality at Average of Baseline 

Period

Central Basin  West Coast Basin 

RECYCLED WATER, IMPORTED WATER, GROUNDWATER BLEND FOR IRRIGATION RAW WATER AND IRRIGATION RETURN FLOW CONCENTRATIONS USED FOR FUTURE PLANNING PERIOD

(volume‐weighted average in milligrams per liter)

West Coast Basin

Scenario 3

Recycled Water Qualit/SMCL

RETURN FLOW RECYCLED WATER c , IMPORTED WATER d , AND GROUNDWATER e QUALITY 

b ‐ Fertilizer application rate ‐ net loading to groundwater is 8.9 pounds of nitrogen per acre based on UC Davis (2012 study) application rate of 45 pounds/acre, 36 pounds lost prior to leaching. 5.5 mg/L added; nitrate attenuated 90% 

      based on mixing model calibration 

Central Basin Central Basin  West Coast Basin  Central Basin

Baseline Average 2001 to 2010 or MCL/SMCL
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6.5 Precipitation Percolation Water Quality 

Precipitation recharges the groundwater basins through deep percolation.  Generally, 
precipitation is low in S/Ns.  Precipitation can pick up or leach salts and nutrients in the surface 
soils, vadose zone, and aquifer (mineral dissolution).  Because precipitation water quality is so 
low with respect to TDS and chloride, it was assumed that precipitation will react with surface 
soils and subsurface media to leach these salts.  Thus, the TDS and chloride loading was 
adjusted to account for dissolution.   

The process by which airborne pollutants are deposited to the earth is known as dry deposition.  
Nitrogen is one of the pollutants commonly associated with dry deposition.  For the SNMP 
analysis, nitrogen leaching from dry deposition is assumed to be negligible.  This is consistent 
with the UC Davis Study (2012), which assumed nitrogen in urbanized areas runs off with 
stormwater flows or is removed by nitrogen‐fixing processes in turf areas.  Table 13 provides 
the water quality for raw precipitation and the adjusted percolation water quality for the 
baseline period.  The average of the baseline period was used for the precipitation return flows 
for the future planning period. 

6.6  Overall Salt and Nutrient Balances  

TDS, chloride, and nitrate‐N balances were developed for the 10‐year baseline period (WY 
2000‐01 to 2009‐10) and the future planning period (WY 2010‐11 through 2024‐25) based on 
the water quality described above.  Salt and nutrient balances for various scenarios, as 
described in Section 7.3 Future Projects and Simulated Scenarios, were estimated for the future 
planning period from WY 2010‐11 through 2024‐25.  The S/N mass balances are discussed in 
more detail in Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater Quality.  
TDS, chloride, and nitrate balances are the basis for the mixing model water quality predictions 
discussed in the next section.   
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Table 13 Annual Average TDS, Chloride, and Nitrate-N 
Concentrations in Raw and Return Flow Precipitation 

 

 

 

 

TDS Cl b NO3‐N TDS c Cl c NO3‐N

2000‐01 2          0          0.18 150           20             0.18

2001‐02 2          0          0.16 150           20             0.16

2002‐03 2          0          0.20 150           20             0.20

2003‐04 2          0          0.16 150           20             0.16

2004‐05 2          0          0.16 150           20             0.16

2005‐06 2          0          0.12 150           20             0.12

2006‐07 2          0          0.19 150           20             0.19

2007‐08 2          0          0.24 150           20             0.24

2008‐09 2          0          0.12 150           20             0.12

2009‐10 2          0          0.13 150           20             0.13

2          0          0.16 150           20             0.16

All values in milligrams per liter (mg/L)

TDS ‐ total dissolved solids EC ‐ electrical conductivity

Cl ‐ chloride
NO3‐N ‐ nitrate as nitrogen

Average

RAW PRECIPITATION a 
ADJUSTED PRECIPITATION 

RETURN FLOWWATER 

YEAR

a ‐ Data from USEPA CASTNET; Station Converse (CON186); San 

      Bernardino County; TDS calculated from EC
b ‐ zero values indicate non detects; no detection limits provided

c ‐ TDS and chloride concentrations increased through mineral 

       dissolution based on mixing model calibration (see Appendix 

       I Section 5.1.1 Mixing Model Baseline Period Calibration )
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7 Simulated Future Groundwater Quality 

7.1 SNMP Mixing Model and Simulation Methodology 

An SNMP mixing model was developed to simulate/estimate future planning period 
groundwater quality and evaluate the effects of planned future projects on overall 
groundwater quality and use of assimilative capacity in the CBWCB through WY 2024‐25.  The 
mixing model was developed in Microsoft Excel™ and is effectively a set of linked spreadsheets 
used to represent “continuously‐stirred” mixing volumes (basin/subarea/layer).  At the request 
of LARWQCB, these spreadsheets were provided to the LARWQCB in October 2013.  The mixing 
model was designed to:  1) account for the current groundwater volume and S/N mass in 
storage within the CBWCB, and 2) track the loading/unloading of S/Ns through major 
groundwater sources and sinks under current (baseline period) and future land use/water use 
conditions (various scenarios for the future planning period).  The mixing model is further 
described in Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater Quality. 

The estimated current groundwater volume (provided by the MODFLOW regional groundwater 
flow model [USGS, 2003 and CH2MHILL, 2012b]) and associated S/N mass in storage 
(concentrations provided by estimated existing average S/N groundwater quality) within the 
CBWCB served as initial inputs into the mixing model.  Consideration of the groundwater 
volume and S/N mass in storage is necessary for predicting future groundwater quality 
concentrations in order to compare simulated concentrations with BPO/BSBPOs and anti‐
degradation thresholds (assimilative capacity) defined in the Recycled Water Policy.   

In recognition of the variable hydrogeologic and groundwater quality conditions and different 
BSBPOs established for the Central Basin and West Coast Basin, the CBWCB was divided into 
discrete mixing volumes (subareas/layers) in the SNMP mixing model.  For the future planning 
period, several different scenarios were simulated, as described in Section 7.3 Future Projects 
and Simulated Scenarios.  The scenarios were based on projects that were proposed by the 
CBWCB stakeholders for implementation during the future planning period. 

To address the uncertainty in estimating S/N loading for each individual S/N source, the 
baseline period (WY 2000‐01 through 2009‐10) was used to compare simulated concentration 
trends with actual observed concentration trends on a basin/subarea‐scale, identify S/N loading 
factors with the highest level of significance, and of those factors modify the ones with the 
highest level of uncertainty, if warranted, to provide a reasonable match between actual 
observed and simulated concentrations.  Adjustments to the S/N loading factors made as a 
result of the baseline period calibration process are discussed in Appendix I Simulated Baseline 
and Future Salt and Nutrient Groundwater Quality.  

The primary assumption of the SNMP mixing model is that S/N mixing within a given mixing 
volume (basin/subarea/layer) is complete during each annual time step.  While the CBWCB is 
divided into discreet mixing volumes to account for variable loading and non‐uniform 
concentrations across the basins, it is recognized that the assumption of complete mixing can 
result in two potential errors:  1) overestimation or underestimation of the S/N concentration 
assigned to subsurface flows between neighboring mixing volumes, and 2) overestimation of 
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the effect of S/N loading changes associated with a point‐source projects in one basin/subarea 
on neighboring basin/subareas.  The effect of the two potential errors on vertical S/N transport 
between layers (e.g., Layer 1 to Layer 2 in a given subarea) is limited for two reasons:  1) vertical 
flows are generally fairly consistent across each mixing volume; therefore, the volume‐
weighted average concentration for each model layer is a representative concentration for 
vertical S/N fluxes, and 2) insofar as S/Ns migrate vertically but are maintained in a respective 
basin/subarea, they do not affect the volume‐weighted average concentration for that 
basin/subarea. 

Examination of concentration contour maps and future simulation results indicate that the two 
potential errors associated with the assumption of complete S/N mixing within mixing volumes 
likely contributed to the slight overestimation of the TDS and chloride concentrations assigned 
to horizontal subsurface flowpaths (e.g., Layer 1 to adjacent subarea Layer 1; Layer 2 to 
adjacent subarea Layer 2, etc.) from the Los Angeles Forebay, Montebello Forebay, and 
Whittier Area to the Central Basin Pressure Area.  These errors resulted in a conservative 
overestimation of groundwater quality for the Central Basin Pressure Area and help to explain 
partly why this subarea is projected to experience the highest concentration increase and the 
greatest use of current available assimilative capacity with respect to TDS and chloride. 

Simulation results also indicate that some of the projected TDS and chloride concentration 
increases in the Central Basin Pressure Area were caused by two local factors: 1) loading from 
irrigation return flows within the Central Basin Pressure Area, and 2) limited unloading from 
pumping; most of the pumping in the Central Basin Pressure Area is by wells screened in Model 
Layer 3, which has lower TDS and chloride concentrations compared to the subarea volume‐
weighted average concentration for all layers.  In addition to these two factors, some of the TDS 
and chloride concentration increases in the Central Basin Pressure Area are also a result of S/N 
loading associated with subsurface inflows from the Los Angeles Forebay, Montebello Forebay, 
and Whittier Area.  Volume‐weighted average TDS and chloride concentrations are higher in 
these upgradient areas than in the Central Basin Pressure Area.  However, concentration 
contour maps indicate that the volume‐weighted average TDS and chloride concentrations in 
Model Layers 2 and 3 in the Los Angeles Forebay and Whittier Area are higher than respective 
concentrations along the boundary shared with the Central Basin Pressure Area.  Thus, S/N 
fluxes along these boundaries are slightly overestimated. 

7.2 Assimilative Capacity Threshold 

In accordance with the SWRCB Recycled Water Policy, single recycled water projects utilizing 
less than 10% and multiple projects utilizing less than 20% of the available assimilative capacity 
in a basin/sub‐basin need only conduct an anti‐degradation analysis verifying the use of the 
assimilative capacity, until such time as a SNMP is adopted.  Accordingly, single and multiple 
recycled water projects proposed in the CBWCB were assessed in terms of 10% and 20% of the 
existing available assimilative capacity, respectively.     

Table 14 provides an example of how the 20% assimilative capacity threshold was calculated 
for TDS groundwater quality in the Central Basin.  The existing average TDS concentration in the 
basin was subtracted from the BSBPO to calculate the available assimilative capacity.  20% of 
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the calculated available assimilative capacity was then added to the average TDS concentration 
to determine the assimilative capacity threshold.  Similar steps were used to calculate the 20% 
and 10% assimilative capacity threshold for each S/N for each basin. 

 

Table 14 Calculation of Assimilative Capacity Threshold 

  Central Basin  
(no coastal area) 

 

TDS  Cl  NO3‐N 

BPO/BSBPO  700  150  10.0 
Average 
Concentration 

529  67  0.28 

Assimilative 
Capacity 

171  83  9.72 

20% 
Assimilative 
Capacity 

34  17  1.94 

20% 
Assimilative 
Capacity 
Threshold  

563  84  2.22 

All values in milligrams per liter 
TDS – total dissolved solids 
Cl – chloride 
NO3‐N – nitrate as nitrogen 
BPO/BSBPO – Basin Plan Objective/Basin‐Specific Basin Plan Objective 
AC – assimilative capacity 
Coastal area – Seaward side of the seawater intrusion barrier 

   

 

7.3 Future Projects and Simulated Scenarios 

For the future planning period, several changes in the water and S/N balances are anticipated 
due to the implementation of proposed projects in the CBWCB.  Appendix H Baseline and 
Future Water Balances identifies baseline period (WY 2000‐01 through 2009‐10) and future 
planning period (WY 2010‐11 through 2024‐25) water balances for groundwater, imported 
water, and recycled water use; stormwater capture; and all other basin inflows and outflows.  
Table 15 summarizes the major proposed projects or “scenarios” that were simulated by the 
SNMP mixing model to determine future water quality and assess assimilative capacity impacts. 

 

  

Current 529 

BSBPO 700 

20% AC = 34 

AC = 171 

Threshold 563 

TDS 
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Table 15 List of Scenarios Simulated by the SNMP Mixing Model 

Scenario 
No. 

Description 

1 
No Future Projects – Average of baseline period conditions (i.e., continuation of only 
existing projects and no implementation of proposed projects) reproduced for each 
year of the future planning period (Water Year [WY] 2010‐11 through 2024‐25). 

2 

Increased Recycled Water for Irrigation (Baseline Period Average Water Quality) – This 
is a proposed project in the Central Basin and West Coast Basin (CBWCB) that would 
increase the use of recycled water for irrigation (replacing imported water and 
groundwater).  Recycled water used for irrigation is anticipated to increase from the 
10‐year baseline period (WY 2000‐01 through 2009‐10) average of about 10,600 acre‐
feet per year (AFY) to about 23,100 AFY by WY 2024‐25.  

For this scenario, recycled water quality for salt and nutrients (S/Ns) is equivalent to 
the baseline period average (see Table I‐9 in Appendix I).  For the CBWCB Salt and 
Nutrient Management Plan (SNMP), S/Ns specifically refers to nitrate as nitrogen 
(nitrate‐N), total dissolved solids (TDS), and chloride. 

3 

Increased Recycled Water for Irrigation (Water Quality Equivalent to MCL/SMCLs) – 
This is a proposed project in the CBWCB that would increase the use of recycled water 
for irrigation (replacing imported water and groundwater).  Recycled water used for 
irrigation is anticipated to increase from a baseline period average of about 10,600 AFY 
to about 23,100 AFY by WY 2024‐25. 

For this scenario, recycled water quality is equivalent to: 

 Nitrate as nitrogen (nitrate‐N) – Primary Maximum Contaminant Level (MCL) of 
10 milligrams per liter (mg/L), 

 TDS – Secondary Maximum Contaminant Level (SMCL) of 1,000 mg/L, and 

 Chloride – SMCL of 500 mg/L.   

These recycled water concentrations are higher than the baseline period averages 
(Scenario 2).  Currently, permitted recycled water quality limits established for non‐
potable reuse (irrigation, industrial and recreational activities) are generally more 
conservative than the SMCLs established for TDS and chloride. 

4 

Seawater Intrusion Barriers – This scenario consists of planned projects that would 
increase injection volumes and increase the use of recycled water that has undergone 
advanced water treatment (AWT) to completely replace imported water at the West 
Coast Basin Seawater Intrusion Barrier, Alamitos Gap Seawater Intrusion Barrier, and 
Dominguez Gap Seawater Intrusion Barrier.  Total AWT recycled water used for 
injection at the barriers is anticipated to increase from a baseline period average of 
about 9,500 AFY to about 31,700 AFY by WY 2018‐19.   

The switch to AWT recycled water from imported water significantly reduces TDS and 
chloride in the recharge water (changes in nitrate concentrations are not significant).  
As a result, these planned seawater barrier projects were designated as an 
implementation measure, as further discussed in Appendix J. 
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Scenario 
No. 

Description 

5 

Increased Groundwater Pump and Treat by the Desalters in the West Coast Basin – 
This scenario consists of planned projects that would increase the amount of 
groundwater pumped and treated by the two existing desalter facilities in the West 
Coast Basin.  The Robert W. Goldsworthy Desalter will be expanded and the associated 
groundwater pumping will increase from a baseline period average of about 1,900 AFY 
to about 5,500 AFY by WY 2014‐15.  Groundwater pumping for treatment by the C. 
Marvin Brewer Desalter is also expected to increase from a baseline period average of 
about 500 AFY to an average of about 900 AFY in the future planning period.  Since 
these planned desalter projects are expected to improve groundwater quality, they 
were designated as an implementation measure, as further discussed in Appendix J. 

6 

Groundwater Reliability Improvement Program, Recycled Water Project A (GRIP A) – 
This is a planned project in the Central Basin that would increase the use of recycled 
water, specifically a combination of AWT recycled water (10,000 AFY) and tertiary‐
treated recycled water (11,000 AFY) to completely replace imported water for recharge 
at the Montebello Forebay Spreading Grounds (MFSG) beginning WY 2017‐18.   

7 

GRIP Recycled Water Project B (GRIP B) – This is a proposed project in the Central Basin 
that would increase the use of tertiary‐treated recycled water (21,000 AFY) to 
completely replace imported water for recharge at the MFSG beginning WY 2014‐15. 

8 

Combined Projects/Scenarios – A combination of Scenarios 2 (increased recycled water 
for irrigation at baseline period average S/N concentrations), 4, 5, 6 (GRIP A), and 
minor future changes (includes increased and decreased imported water for supply in 
the West Coast Basin and Central Basin, respectively, and increased stormwater 
capture). 

9 

Combined Projects/Scenarios – A combination of Scenarios 2 (increased recycled water 
for irrigation at baseline period average S/N concentrations), 4, 5, 7 (GRIP B), and 
minor future changes (includes increased and decreased imported water for supply in 
the West Coast Basin and Central Basin, respectively, and increased stormwater 
capture). 

10 

Combined Projects/Scenarios – A combination of Scenarios 3 (increased recycled water 
for irrigation at SMCLs/MCL), 4, 5, 6 (GRIP A), and minor future changes (includes 
increased and decreased imported water for supply in the West Coast Basin and 
Central Basin, respectively, and increased stormwater capture). 

11 

Combined Projects/Scenarios – A combination of Scenarios 3 (increased recycled water 
for irrigation at SMCLs/MCL), 4, 5, 7 (GRIP B), and minor future changes (includes 
increased and decreased imported water for supply in the West Coast Basin and 
Central Basin, respectively, and increased stormwater capture). 

SNMP – Salt and Nutrient Management Plan  CBWCB – Central Basin and West Coast Basin 
S/N – salt and nutrient   AFY – acre‐feet per year         
MCL – Maximum Contaminant Level  WY – Water Year  
SMCL – Secondary Maximum Contaminant Level  GRIP – Groundwater Reliability Improvement Program  
Nitrate‐N – nitrate as nitrogen  GRIP A – GRIP Recycled Water Project A  
TDS – total dissolved solids  GRIP B – GRIP Recycled Water Project B  
mg/L – milligrams per liter  MFSG – Montebello Forebay Spreading Grounds      
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As shown in Table 15, a total of 11 scenarios were simulated by the SNMP mixing model and 
results from the simulations were compared to Scenario 1 (i.e., continued baseline period 
average conditions in the future).  Scenarios 1 through 7 were assessed to determine water 
quality impacts of individual projects in isolation.  In reality, some combination of these projects 
will be implemented in the future planning period, so Scenarios 8 through 11 were simulated to 
assess the impacts of various combinations of projects.  As described in Table 15, Scenarios 8 
through 11 also include the following minor future changes: 

 Decreased imported water use for supply in the Central Basin (from a baseline period 
average of 129,300 AFY to about 121,000 AFY by WY 2024‐25) and slightly increased 
imported water for supply in the West Coast Basin (from a baseline period average of 
about 143,000 AFY to about 155,600 AFY by WY 2024‐25).  This results in a net decrease 
in imported water supply in the CBWCB and a reduction in S/N loading from irrigation 
return flows. 

 Increased stormwater capture at the DGSG from a baseline period average of about 760 
AFY to about 1,760 AFY by WY 2017‐18. 

Unchanged factors over the future planning period include subsurface basin inflows and 
outflows, groundwater pumping (except for the increase associated with the desalters), 
precipitation infiltration, mountain front recharge, and source water quality.  These unchanged 
factors are represented as the average of the 10‐year baseline period for each year of the 
future planning period. 

The simulated conditions for the SNMP mixing model scenarios are summarized in Table 16. 

7.4 Future Project Impacts on Groundwater Quality 

Table 17 shows the water quality changes simulated by the SNMP mixing model and 
percentage use of assimilative capacity between 2010 and 2025 for each scenario for each 
subarea and for the basins as a whole.  S/N concentrations and the assimilative capacity in 2010 
represent the existing average groundwater quality and available assimilative capacity (see 
Table 5).  Impacts to water quality and assimilative capacity were quantified and summarized in 
Table 17 for the following conditions:  1) No Future Projects Scenario – average baseline 
conditions continued through the future planning period, 2) Overall Scenario – the indicated 
future project/scenario in combination with average baseline conditions continued through the 
future planning period, and 3) Scenario minus Baseline Conditions – the indicated future 
project/scenario excluding or subtracting average baseline conditions.   

Figures 14, 15, and 16 illustrate the groundwater quality impacts and use of assimilative 
capacity (results from Table 17) graphically for TDS, chloride, and nitrate‐N, respectively, for 
(from top to bottom) the Los Angeles Forebay, Montebello Forebay, Whittier Area, and Central 
Basin Pressure Area, as well as for the entire Central Basin and West Coast Basin.  In the figures, 
the “Overall Scenario” results (which include baseline conditions) are depicted along the first 
and third columns from the left and the “Scenario minus Baseline Conditions,” which provides 
the impacts of the project/scenario in isolation of baseline conditions or background loading 
associated with existing projects, are depicted along the second and fourth columns from the 
left.  Impacts in terms of the S/N concentration (two far left columns) and use of assimilative  
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Table 16 Summary of Simulated Conditions for the SNMP Mixing Model Scenarios 

Scenario a 

SIMULATED CONDITIONS 

Average 
Baseline 

Precipitation 
and Mountain 

Front 
Infiltration, 
Pumping, 
Subsurface 

Flows 

Irrigation with Recycled Water  WCBB/DGB/AGB  Desalters  MFSG 

Average 
Baseline

Increased 
Volume and 
Baseline 

Average WQ 

Increased 
Volume and 

WQ at  
MCL/SMCLs 

Average 
Baseline 

Increased 
Injection 
Volume 
with AWT 
Recycled 
Water  

Average 
Baseline 

Increased 
Well 

Pumping & 
Treatment 

Average 
Baseline 

Tertiary‐
Treated 
and 
AWT 

Recycled 
Water 

Tertiary‐
Treated 
Recycled 
Water 

1. No Future Projects                       

2. Increased Recycled Water for Irrigation    
(baseline period average WQ) 

                     

3. Increased Recycled Water for Irrigation                     
(WQ at MCL/SMCLs) 

                     

4. Seawater Intrusion Barriers  
(increased injection volume and AWT RW) 

                     

5. Desalters – Increased Groundwater Pump & 
Treat (West Coast Basin only) 

                     

6. GRIP A  
(10K AFY AWT & 11K AFY tertiary‐treated RW) 

                     

7. GRIP B  
(21K AFY tertiary‐treated RW) 

                     

8. Combined Scenarios 
(2 + 4 + 5 + 6 + Minor Future Changes) 

             
 

     

9. Combined Scenarios 
(2 + 4 + 5 + 7 + Minor Future Changes) 

             
 

     

10. Combined Scenarios 
(3 + 4 + 5 + 6 + Minor Future Changes) 

             
 

     

11. Combined Scenarios 
(3 + 4 + 5 + 7 + Minor Future Changes) 

             
 

     

a – Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, slightly increased imported water for supply in the 
West Coast Basin, and increased stormwater capture at the DGSG and other facilities 

WQ – water quality            DGSG – Dominguez Gap Spreading Grounds        AGB – Alamitos Gap Seawater Intrusion Barrier                
MCL – primary maximum contaminant level      MFSG – Montebello Forebay Spreading Grounds       DGB – Dominguez Gap Seawater Intrusion Barrier              
SMCL – secondary maximum contaminant level     GRIP – Groundwater Reliability Improvement Program    WCBB – West Coast Basin Seawater Intrusion Barrier          
K – thousand             GRIP A – GRIP Recycled Water Project A        AWT – advanced water treatment  
AFY – acre‐feet per year           GRIP B – GRIP Recycled Water Project B        RW – recycled water  
            – baseline conditions                                     – future change           
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Table 17 Future Projects – Groundwater Quality Impacts and Use of Available Assimilative Capacity 

 

Scenario

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

LOS ANGELES FOREBAY e

Change (2010 to 2025) (mg/L) 2.4 1.3 0.15 4.0 1.7 0.15 1.6 0.4 0.00 4.7 2.5 0.15 2.3 1.2 0.0 2.4 1.3 0.15 0.0 0.0 0.00 2.4 1.3 0.15 0.0 0.0 0.00 2.4 1.3 0.15 0.0 0.0 0.00

A.C. Used (2010 to 2025) (%) 4.0% 1.9% 1.5% 6.7% 2.4% 1.5% 2.7% 0.6% 0.0% 7.9% 3.7% 1.5% 3.9% 1.8% 0.0% 4.0% 1.9% 1.5% 0.0% 0.0% 0.0% 4.0% 1.9% 1.5% 0.0% 0.0% 0.0% 4.0% 1.9% 1.5% 0.0% 0.0% 0.0%

MONTEBELLO FOREBAY e

Change (2010 to 2025) (mg/L) ‐62.9 ‐2.1 0.02 ‐61.8 ‐1.9 0.02 1.1 0.2 0.00 ‐61.7 ‐1.4 0.02 1.2 0.6 0.0 ‐62.9 ‐2.1 0.02 0.0 0.0 0.00 ‐62.9 ‐2.1 0.02 0.0 0.0 0.00 ‐64.7 ‐0.8 0.16 ‐1.8 1.2 0.14

A.C. Used (2010 to 2025) (%) ‐37.9% ‐3.4% 0.3% ‐37.3% ‐3.0% 0.2% 0.7% 0.3% 0.0% ‐37.2% ‐2.3% 0.3% 0.7% 1.0% 0.0% ‐37.9% ‐3.4% 0.3% 0.0% 0.0% 0.0% ‐37.9% ‐3.4% 0.3% 0.0% 0.0% 0.0% ‐39.0% ‐1.4% 1.8% ‐1.1% 2.0% 1.6%

WHITTIER AREA e

Change (2010 to 2025) (mg/L) ‐36.1 ‐2.9 0.05 ‐34.8 ‐2.5 0.05 1.3 0.3 0.00 ‐34.2 ‐1.8 0.05 1.9 1.1 0.0 ‐36.1 ‐2.9 0.05 0.0 0.0 0.00 ‐36.1 ‐2.9 0.05 0.0 0.0 0.00 ‐36.1 ‐2.9 0.05 0.0 0.0 0.00

A.C. Used (2010 to 2025) (%) NC ‐9.8% 0.5% NC ‐8.6% 0.5% NC 1.2% 0.0% NC ‐6.0% 0.5% NC 3.8% 0.0% NC ‐9.8% 0.5% NC 0.0% 0.0% NC ‐9.8% 0.5% NC 0.0% 0.0% NC ‐9.8% 0.5% NC 0.0% 0.0%

CENTRAL BASIN PRESSURE AREA e

Change (2010 to 2025) (mg/L) 21.5 7.9 0.13 22.5 8.2 0.13 1.0 0.3 0.00 22.9 8.7 0.13 1.5 0.8 0.0 19.0 7.5 0.13 ‐2.5 ‐0.4 0.00 21.5 7.9 0.13 0.0 0.0 0.00 21.7 8.1 0.13 0.3 0.2 0.00

A.C. Used (2010 to 2025) (%) 9.3% 8.4% 1.3% 9.8% 8.6% 1.3% 0.5% 0.3% 0.0% 10.0% 9.2% 1.3% 0.6% 0.8% 0.0% 8.2% 8.0% 1.3% ‐1.1% ‐0.4% 0.1% 9.3% 8.4% 1.3% 0.0% 0.0% 0.0% 9.4% 8.5% 1.3% 0.1% 0.2% 0.0%

CENTRAL BASIN e

Change (2010 to 2025) (mg/L) 4.6 5.1 0.11 5.8 5.4 0.11 1.2 0.3 0.00 6.2 5.9 0.11 1.6 0.8 0.00 2.8 4.8 0.11 ‐1.8 ‐0.3 0.00 4.6 5.1 0.11 0.0 0.0 0.00 4.1 5.5 0.14 ‐0.5 0.4 0.03

A.C. Used (2010 to 2025) (%) 2.7% 6.1% 1.1% 3.4% 6.4% 1.1% 0.7% 0.3% 0.0% 3.6% 7.1% 1.1% 0.9% 1.0% 0.0% 1.6% 5.8% 1.1% ‐1.1% ‐0.3% 0.0% 2.7% 6.1% 1.1% 0.0% 0.0% 0.0% 2.4% 6.6% 1.4% ‐0.3% 0.5% 0.3%

WEST COAST BASIN e

Change (2010 to 2025) (mg/L) ‐23.0 ‐23.6 0.07 ‐21.3 ‐23.0 0.07 1.7 0.6 0.00 ‐20.6 ‐22.4 0.07 2.4 1.3 0.00 ‐41.0 ‐28.3 0.06 ‐18.0 ‐4.7 0.00 ‐36.6 ‐29.4 0.07 ‐13.6 ‐5.8 0.00 ‐23.0 ‐23.6 0.07 0.0 0.0 0.00

A.C. Used (2010 to 2025) (%) NC NC 0.7% NC NC 0.7% NC NC 0.0% NC NC 0.7% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.7% NC NC 0.0% NC NC 0.7% NC NC 0.0%

Scenario

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

LOS ANGELES FOREBAY e

Change (2010 to 2025) (mg/L) 2.4 1.3 0.15 2.5 1.3 0.15 0.1 0.0 0.00 ‐1.3 0.8 0.15 ‐3.7 ‐0.5 0.00 ‐1.2 0.8 0.15 ‐3.6 ‐0.5 0.00 ‐0.6 1.6 0.15 ‐3.0 0.3 0.00 ‐0.5 1.6 0.15 ‐2.9 0.4 0.00

A.C. Used (2010 to 2025) (%) 4.0% 1.9% 1.5% 4.2% 1.9% 1.5% 0.2% 0.0% 0.0% ‐2.2% 1.1% 1.5% ‐6.2% ‐0.8% 0.0% ‐2.0% 1.1% 1.5% ‐6.0% ‐0.7% 0.0% ‐1.0% 2.4% 1.5% ‐5.0% 0.5% 0.0% ‐0.9% 2.4% 1.5% ‐4.9% 0.5% 0.0%

MONTEBELLO FOREBAY e

Change (2010 to 2025) (mg/L) ‐62.9 ‐2.1 0.02 ‐45.7 3.8 0.22 17.2 5.9 0.20 ‐66.4 ‐1.1 0.16 ‐3.5 1.0 0.14 ‐47.4 3.6 0.22 15.5 5.7 0.20 ‐66.1 ‐0.7 0.16 ‐3.2 1.4 0.14 ‐47.1 4.0 0.22 15.8 6.0 0.20

A.C. Used (2010 to 2025) (%) ‐37.9% ‐3.4% 0.3% ‐27.5% 6.2% 2.5% 10.4% 9.5% 2.2% ‐40.0% ‐1.7% 1.8% ‐2.1% 1.6% 1.6% ‐28.6% 5.8% 2.5% 9.4% 9.1% 2.2% ‐39.8% ‐1.1% 1.8% ‐1.9% 2.2% 1.6% ‐28.4% 6.4% 2.5% 9.5% 9.8% 2.2%

WHITTIER AREA e

Change (2010 to 2025) (mg/L) ‐36.1 ‐2.9 0.05 ‐36.1 ‐2.9 0.05 0.0 0.0 0.00 ‐42.1 ‐3.8 0.05 ‐6.0 ‐0.9 0.00 ‐42.1 ‐3.8 0.05 ‐6.0 ‐0.9 0.00 ‐41.5 ‐3.1 0.05 ‐5.4 ‐0.2 0.00 ‐41.5 ‐3.1 0.05 ‐5.4 ‐0.2 0.00

A.C. Used (2010 to 2025) (%) NC ‐9.8% 0.5% NC ‐9.8% 0.5% NC 0.0% 0.0% NC ‐12.8% 0.5% NC ‐3.1% 0.0% NC ‐12.8% 0.5% NC ‐3.1% 0.0% NC ‐10.5% 0.5% NC ‐0.7% 0.0% NC ‐10.5% 0.5% NC ‐0.7% 0.0%

CENTRAL BASIN PRESSURE AREA e

Change (2010 to 2025) (mg/L) 21.5 7.9 0.13 22.9 8.4 0.13 1.4 0.4 0.01 18.4 7.6 0.13 ‐3.1 ‐0.4 0.01 19.5 7.9 0.14 ‐2.0 ‐0.1 0.01 18.8 8.2 0.13 ‐2.6 0.2 0.01 20.0 8.4 0.14 ‐1.5 0.5 0.01

A.C. Used (2010 to 2025) (%) 9.3% 8.4% 1.3% 9.9% 8.9% 1.3% 0.6% 0.5% 0.1% 8.0% 8.0% 1.4% ‐1.3% ‐0.4% 0.1% 8.5% 8.3% 1.4% ‐0.8% ‐0.1% 0.1% 8.2% 8.6% 1.4% ‐1.1% 0.2% 0.1% 8.7% 8.9% 1.4% ‐0.6% 0.5% 0.1%

CENTRAL BASIN e

Change (2010 to 2025) (mg/L) 4.6 5.1 0.11 7.7 6.4 0.15 3.1 1.3 0.04 0.7 5.0 0.14 ‐4.0 ‐0.1 0.03 4.2 5.9 0.15 ‐0.4 0.8 0.04 1.1 5.6 0.14 ‐3.5 0.5 0.03 4.7 6.5 0.15 0.1 1.3 0.04

A.C. Used (2010 to 2025) (%) 2.7% 6.1% 1.1% 4.5% 7.7% 1.5% 1.8% 1.5% 0.4% 0.4% 6.0% 1.4% ‐2.3% ‐0.1% 0.3% 2.5% 7.1% 1.5% ‐0.2% 0.9% 0.4% 0.7% 6.7% 1.4% ‐2.0% 0.6% 0.3% 2.8% 7.8% 1.5% 0.1% 1.6% 0.4%

WEST COAST BASIN e

Change (2010 to 2025) (mg/L) ‐23.0 ‐23.6 0.07 ‐23.0 ‐23.6 0.07 0.1 0.0 0.00 ‐57.4 ‐34.7 0.06 ‐34.4 ‐11.1 0.00 ‐57.3 ‐34.7 0.06 ‐34.3 ‐11.1 0.00 ‐56.8 ‐34.1 0.06 ‐33.8 ‐10.5 0.00 ‐56.7 ‐34.1 0.06 ‐33.7 ‐10.4 0.00

A.C. Used (2010 to 2025) (%) NC NC 0.7% NC NC 0.7% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.6% NC NC 0.0%
TDS ‐ total dissolved solids AWT ‐ advanced water treatment MCL ‐ maximum contaminant level Cl ‐ chloride
SMCL ‐ secondary MCL NO3‐N ‐ nitrate as nitrogen mg/L ‐ milligrams per liter NC ‐ No assimilative capacity available

A.C. ‐ assimilative capacity GRIP ‐ Groundwater Reliability Improvement Program GRIP A – GRIP Recycled Water Project A GRIP B ‐ GRIP Recycled Water Project B

e ‐ 2010 year values used to calculate changes in concentrations and use of assimilative capacity are the average existing groundwater quality and available assimilative capacity (See Table 5)

c ‐ Positive value indicates the scenario is increasing concentrations or using additional available assimilative capacity; negative value indicates the scenario is improving groundwater quality or increasing available assimilative capacity
d ‐Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities 

Overall Scenario a,cOverall Scenario a,cOverall Scenario a,c Overall Scenario a,c Overall Scenario a
Scenario minus Baseline 

Conditions b
Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c

Baseline ‐ The period of time from water year 2000‐01 to 2009‐10 used for assessment of salt and nutrient inflows and outflows

Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c

9. Combined Project/Scenarios 

(2 + 4 + 5 + 7 + Minor Future Changes) d
10. Combined Projects/Scenarios 

(3 + 4 + 5 + 6 + Minor Future Changes) d
11. Combined  Projects/Scenarios                  

(3 + 4 + 5 + 7 + Minor Future Changes) d

a ‐ “Overall Scenario” quantifies the impacts of the indicated future project/scenario in combination with existing projects in the CBWCB, i.e. including average baseline conditions (No Future Projects Scenario) continued through the future planning period
b ‐ “Scenario minus Baseline Conditions” quantifies the impacts of the indicated future project/scenario solely, without existing projects in the CBWCB, i.e. excluding average baseline conditions (No Future Projects Scenario) or background loading

4. Seawater Barriers 5. Desalters 6. GRIP A (Tertiary and AWT RW)

FUTURE PROJECTS ‐ CHANGE IN GROUNDWATER QUALITY AND USE OF AVAILABLE ASSIMILATIVE CAPACITY

Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c
Overall Scenario a,c

1. No Future Projects
2. Increased Recycled Water Irrigation 

(Baseline period average RW quality)

3. Increased Recycled Water Irrigation 

(RW quality at MCL/SMCLs)

Overall Scenario a,cOverall Scenario a,c
Subarea/Basin

Subarea/Basin

1. No Future Projects 7. GRIP B (Tertiary RW)
8. Combined Projects/Scenarios

(2 + 4 + 5 + 6 + Minor Future Changes) d

Overall Scenario a,c
Scenario minus Baseline 

Conditions b,c
Overall Scenario a,c

Scenario minus Baseline 

Conditions b,c
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capacity (two far right columns) are provided.  As shown in Figures 14 and 15, there is no 
available assimilative capacity in the West Coast Basin for TDS and chloride due to historical 
seawater intrusion.  In the Whittier Area, there is no available assimilative capacity for TDS due 
to naturally occurring conditions associated with marine source rocks in the underlying aquifers 
(see Section 5.3.1.2 for further details). 

7.4.1 Scenarios 2 and 3 – Increased Recycled Water for Irrigation 

As described in Section 7.3, Scenarios 2 and 3 were simulated by the SNMP mixing model to 
determine potential groundwater quality impacts associated with increased use of recycled 
water for irrigation.  For Scenario 2, S/N concentrations in the recycled water are equivalent to 
baseline period average concentrations.  For Scenario 3, S/N concentrations in the recycled 
water are equivalent to the SMCLs for TDS and chloride and the MCL for nitrate, which are 
greater than the baseline period average S/N concentrations.   

Figures 14 and 15 and Table 17 show that increased recycled water use for irrigation only 
slightly increases TDS and chloride concentrations in groundwater and uses a minimal amount 
of the available assimilative capacity (significantly less than 10%).  Thus, recycled water with 
higher salt concentrations (TDS and chloride at SMCLs) results in slightly higher salt loading than 
recycled water with baseline period average salt concentrations.  The increased recycled water 
use for irrigation has no impact on nitrate loading (Figure 16).  Overall, Figures 14 through 16 
illustrate that the use of recycled water impacts all subareas and the basins as a whole at 
similar levels, since irrigation occurs in all areas.  However, recycled water use for irrigation has 
minimal impacts on groundwater quality and these minor impacts are more than offset by 
other projects that reduce S/N loading. 

Because the negative water quality impacts of increased recycled water use for irrigation have 
been demonstrated in this SNMP to be minor and more than offset by implementation 
measures and projects that improve groundwater quality, this SNMP may be used to modify 
currently permitted recycled water quality limits established for non‐potable reuse (irrigation, 
industrial and recreational activities) and provide a basis for streamlining the permitting 
process for future recycled water projects, per the Recycled Water Policy and the Governor’s 
recent drought proclamations (refer to Section 9.3).  In particular, irrigation with recycled water 
has very minor impacts on groundwater quality and thus, permits for individual irrigation sites 
do not appear warranted.  As a result, TDS, chloride, and nitrate limits for recycled water used 
for irrigation and other non‐potable reuse applications can be set equivalent to SMCLs/MCL, 
while still protecting groundwater quality and preserving beneficial uses. 

7.4.2 Scenario 4 – Seawater Intrusion Barriers 

As described in Section 2.3, Scenario 4 was simulated by the SNMP mixing model to determine 
potential groundwater quality impacts associated with proposed seawater intrusion barrier 
projects that would increase injection volumes and increase the use of AWT recycled water to 
completely replace imported water at all three seawater barriers (AGB, DGB, and WCBB).  
Figures 14 and 15 and Table 17 show that Scenario 4 would decrease TDS and chloride 
concentrations in the Central Basin Pressure Area, the entire Central Basin, and the entire West 
Coast Basin, since these are the areas where the seawater barriers are located.  Scenario 4 has 
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no impact on nitrate loading (Figure 16) because nitrate concentrations in imported water and 
AWT recycled water are similar and both very low.  Overall, the proposed seawater barrier 
projects would significantly improve TDS and chloride groundwater quality in both basins, 
especially in the West Coast Basin and accordingly, these projects were designated as an 
implementation measure, as further discussed in Appendix J Implementation Plan.  As a result, 
this SNMP may be used to provide a basis for streamlining the permitting process for future 
AWT recycled water projects, per the Recycled Water Policy. 

7.4.3 Scenario 5 – Desalters 

As described in Section 7.3, Scenario 5 was simulated by the SNMP mixing model to determine 
potential groundwater quality impacts associated with proposed desalter projects that would 
increase the pumping and treatment of seawater‐impacted groundwater in the West Coast 
Basin.  Figures 14 and 15 and Table 17 show that Scenario 5 would decrease TDS and chloride 
concentrations in the West Coast Basin, where the desalters are located.  The desalters have no 
impact on nitrate loading (Figure 16) because nitrate concentrations in this saline plume are the 
same as in ambient groundwater.  Overall, the desalter projects would significantly improve 
TDS and chloride groundwater quality in the West Coast Basin and accordingly, these projects 
were designated as an implementation measure, as further discussed in Appendix J 
Implementation Plan.   

7.4.4 Scenarios 6 and 7 – GRIP A and GRIP B 

As stated in Section 4.1.1, WRD established GRIP to completely replace imported water (up to 
21,000 AFY) with reliable alternative water supplies (e.g. recycled water) for recharge at the 
MFSG.  Two project alternatives, GRIP A (Scenario 6) and GRIP B (Scenario 7), are currently 
being evaluated for implementation, so their potential groundwater quality impacts were 
simulated separately by the SNMP mixing model.  Both project alternatives would result in the 
same total recharge volumes at the MFSG; however, the recycled water quality would be 
different under the different scenarios. 

Figures 14, 15, and 16 and Table 17 show that impacts of the GRIP scenarios are greatest in the 
Montebello Forebay, where the project will be implemented.  GRIP A has negligible impacts on 
groundwater quality, decreasing TDS very slightly, and increasing chloride and nitrate very 
slightly in the Central Basin.  This is because the AWT/tertiary‐treated recycled water blend 
ratio for GRIP A mirrors the average imported water quality that it is replacing for recharge at 
the MFSG.  GRIP B would increase TDS, chloride, and nitrate concentrations compared with the 
No Future Projects Scenario.  However, GRIP B would not cause S/N concentrations to exceed 
BPO/BSBPOs or utilize more than 10% of the available assimilative capacity in the Central Basin.  
Minor negative groundwater quality impacts associated with GRIP B are more than offset by 
the positive impacts of other projects and implementation measures.   
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While the groundwater quality impacts from GRIP B are greater than GRIP A, the costs to 
implement GRIP A are significantly higher than GRIP B16.  Thus, water quality benefits must be 
weighed against costs and other evaluation criteria.  Because of the negligible impacts of GRIP 
A and the minor water quality impacts of GRIP B overall in the Central Basin, this SNMP may be 
used to provide a basis for streamlining the permitting process for GRIP projects (and other 
recycled water projects) in the future, per the Recycled Water Policy and the Governor’s recent 
drought proclamations (refer to Section 9.3). 

7.4.5 Scenarios 8, 9, 10, and 11 – Combined Projects/Scenarios 

As described in Section 7.3, Scenarios 8 through 11 were simulated by the SNMP mixing model 
to determine potential groundwater quality impacts associated with combinations of proposed 
projects/scenarios, which also include minor future changes (i.e., increased and decreased 
imported water for supply in the West Coast Basin and Central Basin, respectively, and 
increased stormwater capture).  Figures 14, 15, and 16 and Table 17 show that Scenarios 8 
through 11 would result in small increases in TDS, chloride, and nitrate concentrations in 
groundwater in the Central Basin.   However, S/N concentrations do not exceed the 
BPO/BSBPOs by 2025 and multiple recycled water projects do not utilize more than 20% (or 
even 10%) of the available assimilative capacity in the Central Basin.  In the West Coast Basin, 
Scenarios 8 through 11 would result in decreasing TDS and chloride concentrations in 
groundwater.  There is a very small increase in nitrate concentrations, which is insignificant 
given the very low ambient concentration of nitrate in groundwater.    

7.4.6 Summary of Impacts of Future Scenarios 

Table 18 summarizes overall changes in groundwater quality, impacts on BPO/BSBPOs, and use 
of assimilative capacity for each of the scenarios in terms of TDS, chloride, and nitrate in 
groundwater in the Central Basin.  The table quantifies the impacts of average baseline 
conditions continued through the future planning period (No Future Projects Scenario) plus the 
indicated future project or project combinations.  Table 19 quantifies the impacts of future 
project(s) solely, i.e., excluding the impact of average baseline conditions continued through 
the future planning period.  Thus, Table 18 illustrates total impacts, while Table 19 illustrates 
the impacts of just the project or combined projects without the contributions of baseline 
conditions or background loading associated with existing projects.  Tables 20 and 21 show 
similar predictions for the West Coast Basin for the overall scenarios and for the isolated 
project or project combinations, respectively.  Increased Stormwater Capture is listed as a 
scenario in Tables 18 through 21 to summarize the expected general impacts.  Because 
stormwater capture projects could not be quantified in terms of increased recharge volumes 
and S/N concentrations (with the exception of stormwater capture in the MFSG and DGSG), this  

 

                                                       

16 Estimated costs for GRIP A are $490M, while estimated costs for GRIP B are $183M (CH2MHILL 2012a).  Capital 

costs include construction of treatment and conveyance facilities; injection; flow equalization; sewer connection 
fees and flow diversion costs; and O&M costs including facilities O&M, recycled water purchase, and sewer 
surcharge fee.  
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Table 18 Summary of Groundwater Quality Impacts of Overall Scenarios b in the Central Basin in 
2025 

Scenario a 

CENTRAL BASIN WATER QUALITY IMPACTS IN 2025 

     TDS         Chloride         Nitrate‐N 

Concentration 
BSBPO 

700 mg/L 
Use of 
AC 

Concentration 
BSBPO  

150 mg/L
Use of 
AC 

Concentration 
BPO  

10 mg/L 
Use of 
AC 

1. No Future Projects 
(baseline conditions 
only) 

Increase        
4.6 mg/L 

Not 
exceeded

2.7% 
Increase        
5.1 mg/L 

Not 
exceeded

6.1% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

2. Increased Recycled 
Water for Irrigation 
(baseline period 
average WQ) 

Increase        
5.8 mg/L 

Not 
exceeded

3.4% 
Increase       
5.4 mg/L 

Not 
exceeded

6.4% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 534 mg/L 

and AC of 166 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

3. Increased Recycled 
Water for Irrigation 
(WQ at SMCLs/MCL) 

Increase        
6.2 mg/L 

Not 
Exceeded

3.6% 
Increase        
5.9 mg/L 

Not 
exceeded

7.1% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 535 mg/L 

and AC of 165 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 73 mg/L 

and AC of 77 mg/L in 2035 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

4. Seawater Barriers 
(increased injection 
volume and AWT 
RW) 

Increase        
2.8 mg/L 

Not 
exceeded 

1.6% 
Increase        
4.8 mg/L 

Not 
exceeded

5.8% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 531 mg/L 

and AC of 169 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 71 mg/L 

and AC of 79 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

5. Desalters  
(increased 
groundwater pump 
and treat) 

Increase        
4.6 mg/L 

Not 
Exceeded

2.7% 
Increase       
5.1 mg/L 

Not 
exceeded

6.1% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

6. GRIP A  
(10K AFY AWT & 11K 
tertiary‐treated RW) 

Increase        
4.1 mg/L 

Not 
Exceeded

2.4% 
Increase        
5.5 mg/L 

Not 
exceeded

6.6% 
Increase        
0.14 mg/L 

Not 
exceeded

1.4% 

NOT A CONCERN (BELOW BSBPO)  
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.42 mg/L 

and AC of 9.58 mg/L in 2025 

7. GRIP B  
(21K AFY tertiary‐
treated RW) 

Increase      
7.7 mg/L 

Not 
exceeded

4.5% 
Increase        
6.4 mg/L 

Not 
exceeded

7.7% 
Increase        
0.15 mg/L 

Not 
exceeded

1.5% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 536 mg/L 

and AC of 164 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 73 mg/L 

and AC of 77 mg/L in 2025 

NOT A CONCERN (BELOW BPO)  
Projected concentration of 0.43 mg/L 

and AC of 9.57 mg/L in 2025 

8. Combined Scenarios     
(2 + 4 + 5 + 6 + Minor    
Future Changes) 

Increase        
0.7 mg/L 

Not 
exceeded

0.4% 
Increase        
5.0 mg/L 

Not 
exceeded

6.0% 
Increase        
0.14 mg/L 

Not 
exceeded

1.4% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 529 mg/L 

and AC of 171 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.42 mg/L 

and AC of 9.58 mg/L in 2025 

9. Combined Scenarios     
(2 + 4 + 5 + 7 + Minor    
Future Changes) 

Increase        
4.2 mg/L 

Not 
exceeded

2.5% 
Increase        
5.9 mg/L 

Not 
exceeded

7.1% 
Increase        
0.15 mg/L 

Not 
exceeded

1.5% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 73 mg/L 

and AC of 77 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.43 mg/L 

and AC of 9.57 mg/L in 2025 

10. Combined 
Scenarios              
(3 + 4 + 5 + 6 + Minor    
Future Changes) 

Increase        
1.1 mg/L 

Not 
exceeded

0.7% 
Increase        
5.6 mg/L 

Not 
exceeded

6.7% 
Increase        
0.14 mg/L 

Not 
exceeded

1.4% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 530 mg/L 

and AC of 170 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.42 mg/L 

and AC of 9.58 mg/L in 2025 

11. Combined 
Scenarios               
(3 + 4 + 5 + 7 + Minor    
Future Changes) 

Increase        
4.7 mg/L 

Not 
exceeded

2.8% 
Increase        
6.5 mg/L 

Not 
exceeded

7.8% 
Increase        
0.15 mg/L 

Not 
exceeded

1.5% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 73 mg/L 

and AC of 77 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.43 mg/L 

and AC of 9.57 mg/L in 2025 

Increased Stormwater 
Capture 

Decrease 
Not 

exceeded
Not 

available 
Decrease 

Not 
exceeded

Not 
available 

Decrease 
Not 

exceeded
Not 

available 

a – Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, 
slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities 

b ‐ Quantifies the impacts of average baseline conditions continued through the future planning horizon (No Future Projects Scenario) plus the indicated 
future project/scenario  

WQ – water quality        BPO – Basin Plan Objective           AWT – advanced water treatment  
MCL – primary maximum contaminant level   BSBPO – Basin‐Specific Basin Plan Objective        RW – recycled water    
SMCL – secondary maximum contaminant level   GRIP – Groundwater Reliability Improvement Program    AC – assimilative capacity 
mg/L – milligrams per liter       GRIP A – GRIP Recycled Water Project A         AFY – acre‐feet per year   
Nitrate‐N – nitrate as nitrogen      GRIP B – GRIP Recycled Water Project B        K – thousands 
TDS – total dissolved solids                  DGSG – Dominguez Gap Spreading Grounds 
            – groundwater quality improvement                              – groundwater quality decline          
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Table 19 Summary of Groundwater Quality Impacts of Future Scenarios Minus Baseline 
Conditions b in the Central Basin in 2025 

Scenario a 

CENTRAL BASIN WATER QUALITY IMPACTS IN 2025 

     TDS         Chloride         Nitrate‐N 

Concentration 
BSBPO 

700 mg/L 
Use of 
AC 

Concentration 
BSBPO  

150 mg/L
Use of 
AC 

Concentration 
BPO  

10 mg/L 
Use of 
AC 

1. No Future Projects 
(baseline conditions 
only) 

Increase        
4.6 mg/L 

Not 
exceeded

2.7% 
Increase        
5.1 mg/L 

Not 
exceeded

6.1% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

2. Increased Recycled 
Water for Irrigation 
(baseline period 
average WQ) 

Increase        
1.2 mg/L 

Not 
exceeded

0.7% 
Increase       
0.3 mg/L 

Not 
exceeded

0.3% 
No change      
0.0 mg/L 

Not 
exceeded

0% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 530 mg/L 

and AC of 170 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NO EFFECT ON WQ 
Projected concentration of 0.28 mg/L 

and AC of 9.72 mg/L in 2025 

3. Increased Recycled 
Water for Irrigation 
(WQ at SMCLs/MCL) 

Increase        
1.6 mg/L 

Not 
Exceeded

0.9% 
Increase        
0.8 mg/L 

Not 
exceeded

1.0% 
No Change      
0.0 mg/L 

Not 
exceeded

0% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 530 mg/L 

and AC of 170 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2035 

NO EFFECT ON WQ 
Projected concentration of 0.28 mg/L 

and AC of 9.72 mg/L in 2025 

4. Seawater Barriers 
(increased injection 
volume and AWT 
RW) 

Decrease        
‐1.8 mg/L 

Not 
exceeded 

‐1.1% 
Decrease        
‐0.3 mg/L 

Not 
exceeded

‐0.3% 
No change      
0.0 mg/L 

Not 
exceeded

0% 

WQ IMPROVEMENT 
Projected concentration of 527 mg/L 

and AC of 173 mg/L in 2025 

WQ IMPROVEMENT 
Projected concentration of 66 mg/L 

and AC of 84 mg/L in 2025 

NO EFFECT ON WQ 
Projected concentration of 0.28 mg/L 

and AC of 9.72 mg/L in 2025 

5. Desalters  
(increased 
groundwater pump 
and treat) 

No Change      
0.0 mg/L 

Not 
Exceeded

0% 
No change    
0.0 mg/L 

Not 
exceeded

0% 
No change      
0.0 mg/L 

Not 
exceeded

0% 

NO EFFECT ON WQ 
Projected concentration of 529 mg/L 

and AC of 171 mg/L in 2025 

NO EFFECT ON WQ 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NO EFFECT ON WQ 
Projected concentration of 0.28 mg/L 

and AC of 9.72 mg/L in 2025 

6. GRIP A  
(10K AFY AWT & 11K 
tertiary‐treated RW) 

Decrease        
‐0.5 mg/L 

Not 
Exceeded

‐0.3% 
Increase        
0.4 mg/L 

Not 
exceeded

0.5% 
Increase        
0.03 mg/L 

Not 
exceeded

0.3% 

WQ IMPROVEMENT 
Projected concentration of 528 mg/L 

and AC of 172 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.31 mg/L 

and AC of 9.69 mg/L in 2025 

7. GRIP B  
(21K AFY tertiary‐
treated RW) 

Increase      
3.1 mg/L 

Not 
exceeded

1.8% 
Increase        
1.3 mg/L 

Not 
exceeded

1.5% 
Increase        
0.04 mg/L 

Not 
exceeded

0.4% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 532 mg/L 

and AC of 168 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 68 mg/L 

and AC of 82 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.32 mg/L 

and AC of 9.68 mg/L in 2025 

8. Combined Scenarios     
(2 + 4 + 5 + 6 + Minor    
Future Changes) 

Decrease        
‐4.0 mg/L 

Not 
Exceeded

‐2.3% 
Decrease      
‐0.1 mg/L 

Not 
exceeded

‐0.1% 
Increase        
0.03 mg/L 

Not 
exceeded

0.3% 

WQ IMPROVEMENT 
Projected concentration of 525 mg/L 

and AC of 175 mg/L in 2025 

WQ IMPROVEMENT 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.31 mg/L 

and AC of 9.69 mg/L in 2025 

9. Combined Scenarios     
(2 + 4 + 5 + 7 + Minor    
Future Changes) 

Decrease        
‐0.4 mg/L 

Not 
exceeded

‐0.2% 
Increase      
0.8 mg/L 

Not 
exceeded

0.9% 
Increase        
0.04 mg/L 

Not 
exceeded

0.4% 

WQ IMPROVEMENT 
Projected concentration of 528 mg/L 

and AC of 172 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.32 mg/L 

and AC of 9.68 mg/L in 2025 

10. Combined 
Scenarios               
(3 + 4 + 5 + 6 + Minor    
Future Changes) 

Decrease        
‐3.5 mg/L 

Not 
exceeded

‐2.0% 
Increase        
0.5 mg/L 

Not 
exceeded

0.6% 
Increase        
0.03 mg/L 

Not 
exceeded

0.3% 

WQ IMPROVEMENT 
Projected concentration of 525 mg/L 

and AC of 175 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.31 mg/L 

and AC of 9.69 mg/L in 2025 

11. Combined 
Scenarios               
(3 + 4 + 5 + 7 + Minor 
Future Changes) 

Increase        
0.1 mg/L 

Not 
exceeded

0.1% 
Increase        
1.3 mg/L 

Not 
exceeded

1.6% 
Increase        
0.04 mg/L 

Not 
exceeded

0.4% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 529 mg/L 

and AC of 171 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 68 mg/L 

and AC of 82 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.32 mg/L 

and AC of 9.68 mg/L in 2025 

Increased Stormwater 
Capture 

Decrease 
Not 

exceeded
Not 

available 
Decrease 

Not 
exceeded

Not 
available 

Decrease 
Not 

exceeded
Not 

available 

a – Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, 
slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities 

b ‐ Quantifies the impacts of average baseline conditions continued through the future planning horizon (No Future Projects Scenario) plus the indicated 
future project/scenario  

WQ – water quality        BPO – Basin Plan Objective           AWT – advanced water treatment  
MCL – primary maximum contaminant level   BSBPO – Basin‐Specific Basin Plan Objective        RW – recycled water    
SMCL – secondary maximum contaminant level   GRIP – Groundwater Reliability Improvement Program    AC – assimilative capacity 
mg/L – milligrams per liter       GRIP A – GRIP Recycled Water Project A         AFY – acre‐feet per year   
Nitrate‐N – nitrate as nitrogen      GRIP B – GRIP Recycled Water Project B        K – thousands 
TDS – total dissolved solids                  DGSG – Dominguez Gap Spreading Grounds 
            – groundwater quality improvement                              – groundwater quality decline     
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Table 20 Summary of Groundwater Quality Impacts of Overall Future Scenarios b in the West 
Coast Basin in 2025 

Scenario a 

WEST COAST BASIN WATER QUALITY IMPACTS IN 2025 

TDS  Chloride  Nitrate‐N 

Concentration 
BSBPO  

800 mg/L
Use of 
AC 

Concentration 
BSBPO  

250 mg/L
Use of 
AC 

Concentration 
BPO  

10 mg/L 
Use of 
AC 

1. No Future Projects 
(baseline conditions 
only) 

Decrease      
‐23.0 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐23.6 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded

0.7% 

WQ IMPROVEMENT 
Projected concentration of 867 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 282 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

2. Increased Recycled 
Water for Irrigation 
(baseline period 
average WQ) 

Decrease      
‐21.3 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐23.0 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded

0.7% 

WQ IMPROVEMENT 
Projected concentration of 869 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 283 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

3. Increased Recycled 
Water for Irrigation 
(WQ at SMCLs/MCL) 

Decrease        
‐20.6 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐22.4  mg/L 

Currently 
exceeded

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded

0.7% 

WQ IMPROVEMENT 
Projected concentration of 869 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 284 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

4. Seawater Barriers 
(increased injection 
volume and AWT 
RW) 

Decrease      
‐41.0 mg/L 

Currently 
exceeded

None 
available 

Decrease       
‐28.3 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.06 mg/L 

Not 
exceeded

0.6% 

WQ IMPROVEMENT 
Projected concentration of 849 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 278 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.11 mg/L 

and AC of 9.89 mg/L in 2025 

5. Desalters  
(increased 
groundwater pump 
and treat) 

Decrease        
‐36.6 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐29.4 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded

0.7% 

WQ IMPROVEMENT 
Projected concentration of 853 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 276 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

6. GRIP A  
(10K AFY AWT & 11K 
tertiary‐treated RW) 

Decrease        
‐23.0 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐23.6 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded

0.7% 

WQ IMPROVEMENT 
Projected concentration of 867 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 282 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

7. GRIP B  
(21K AFY tertiary‐
treated RW) 

Decrease     
 ‐23.0 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐23.6 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded

0.7% 

WQ IMPROVEMENT 
Projected concentration of 867 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 282 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

8. Combined Scenarios   
(2 + 4 + 5 + 6 + 
Minor Future 
Changes) 

Decrease     
‐57.4 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐34.7 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.06 mg/L 

Not 
exceeded

0.6% 

WQ IMPROVEMENT 
Projected concentration of 833 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 271 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.11 mg/L 

and AC of 9.89 mg/L in 2025 

9. Combined Scenarios   
(2 + 4 + 5 + 7 + 
Minor Future 
Changes) 

Decrease     
 ‐57.3 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐34.7 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.06 mg/L 

Not 
exceeded

0.6% 

WQ IMPROVEMENT 
Projected concentration of 833 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 271 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.11 mg/L 

and AC of 9.89 mg/L in 2025 

10. Combined 
Scenarios  
(3 + 4 + 5 + 6 + 
Minor Future 
Changes) 

Decrease       
‐56.8 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐34.1 mg/L  

Currently 
exceeded

None 
available 

Increase        
0.06 mg/L 

Not 
exceeded

0.6% 

WQ IMPROVEMENT 
Projected concentration of 833 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 272 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.11 mg/L 

and AC of 9.89 mg/L in 2025 

11. Combined 
Scenarios  
(3 + 4 + 5 + 7 + 
Minor Future 
Changes) 

Decrease      
‐56.7 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐34.1 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.06 mg/L 

Not 
exceeded

0.6% 

WQ IMPROVEMENT 
Projected concentration of 833 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 272 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.11 mg/L 

and AC of 9.89 mg/L in 2025 

Increased Stormwater 
Capture 

Decrease 
Currently 
exceeded

Not 
available 

Decrease 
Currently 
exceeded

Not 
available 

Decrease 
Not 

exceeded
Not 

available 

a – Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, 
slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities  

b ‐ Quantifies the impacts of average baseline conditions continued through the future planning horizon (No Future Projects Scenario) plus the indicated 
future project/scenario  

WQ – water quality        BPO – Basin Plan Objective           AWT – advanced water treatment  
MCL – primary maximum contaminant level   BSBPO – Basin‐Specific Basin Plan Objective        RW – recycled water    
SMCL – secondary maximum contaminant level   GRIP – Groundwater Reliability Improvement Program    AC – assimilative capacity 
mg/L – milligrams per liter       GRIP A – GRIP Recycled Water Project A         AFY – acre‐feet per year   
Nitrate‐N – nitrate as nitrogen      GRIP B – GRIP Recycled Water Project B        K – thousands 
TDS – total dissolved solids                  DGSG – Dominguez Gap Spreading Grounds   
           – groundwater quality improvement                              – groundwater quality decline     
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Table 21 Summary of Groundwater Quality Impacts of Future Scenarios Minus Baseline 
Conditions b in the West Coast Basin in 2025 

Scenario a 

WEST COAST BASIN WATER QUALITY IMPACTS IN 2025 

TDS  Chloride  Nitrate‐N 

Concentration 
BSBPO 

800 mg/L 
Use of 
AC 

Concentration 
BSBPO 

250 mg/L 
Use of 
AC 

Concentration 
BPO 

10 mg/L  
Use of AC 

1. No Future Projects 
(baseline conditions 
only) 

Decrease      
‐23.0 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐23.6 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded

0.7% 

WQ IMPROVEMENT 
Projected concentration of 867 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 282 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

2. Increased Recycled 
Water for Irrigation 
(baseline period 
average WQ) 

Increase      
1.7 mg/L 

Currently 
exceeded

None 
available 

Increase 
0.6 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

NOT A CONCERN (MINIMAL IMPACT) 
Projected concentration of 892 mg/L 

and increase is minimal 

NOT A CONCERN (MINIMAL IMPACT) 
Projected concentration of 307 mg/L 

and increase is minimal 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

3. Increased Recycled 
Water for Irrigation 
(WQ at SMCLs/MCL) 

Increase        
2.4 mg/L 

Currently 
exceeded

None 
available 

Increase        
1.3  mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

NOT A CONCERN (MINIMAL IMPACT) 
Projected concentration of 892 mg/L 

and increase is minimal 

NOT A CONCERN (MINIMAL IMPACT) 
Projected concentration of 284 mg/L 

and increase is minimal 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

4. Seawater Barriers 
(increased injection 
volume and AWT 
RW) 

Decrease      
‐18.0 mg/L 

Currently 
exceeded

None 
available 

Decrease       
‐4.7 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 872 mg/L 

and concentration are declining 

WQ IMPROVEMENT 
Projected concentration of 301 mg/L 

and concentration are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

5. Desalters  
(increased 
groundwater pump 
and treat) 

Decrease        
‐13.6 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐5.8 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 876 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 300 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

6. GRIP A  
(10K AFY AWT & 11K 
tertiary‐treated RW) 

No Change      
0.0 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.0 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

NO EFFECT ON WQ 
Projected concentration of 890 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 306 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

7. GRIP B  
(21K AFY tertiary‐
treated RW) 

Increase    
0.1 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.0 mg/L 

Currently 
exceeded

None 
available 

No Change    
0.00 mg/L 

Not 
exceeded

0.0% 

NOT A CONCERN (MINIMAL IMPACT) 
Projected concentration of 890 mg/L 

and increase is minimal 

NO EFFECT ON WQ 
Projected concentration of 306 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

8. Combined Scenarios     
(2 + 4 + 5 + 6 + Minor 
Future Changes) 

Decrease     
‐34.4 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐11.1 mg/L 

Currently 
exceeded

None 
available 

No Change     
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 856 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 295 mg/L 

and concentrations declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

9. Combined Scenarios     
(2 + 4 + 5 + 7 + Minor    
Future Changes) 

Decrease      
‐34.3 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐11.1 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 856 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 295 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

10. Combined 
Scenarios               
(3 + 4 + 5 + 6 + Minor 
Future Changes) 

Decrease       
‐33.8 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐10.5 mg/L  

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 856 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 295 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

11. Combined 
Scenarios               
(3 + 4 + 5 + 7 + Minor 
Future Changes) 

Decrease      
‐33.7 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐10.4 mg/L 

Currently 
exceeded

None 
available 

No Change     
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 856 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 295 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

Increased Stormwater 
Capture 

Decrease 
Currently 
exceeded

Not 
available 

Decrease 
Currently 
exceeded

Not 
available 

Decrease 
Not 

exceeded
Not 

available 

a – Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, 
slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities  

b ‐ Quantifies the impacts of average baseline conditions continued through the future planning horizon (No Future Projects Scenario) plus the indicated 
future project/scenario  

WQ – water quality        BPO – Basin Plan Objective           AWT – advanced water treatment  
MCL – primary maximum contaminant level   BSBPO – Basin‐Specific Basin Plan Objective        RW – recycled water    
SMCL – secondary maximum contaminant level   GRIP – Groundwater Reliability Improvement Program    AC – assimilative capacity 
mg/L – milligrams per liter       GRIP A – GRIP Recycled Water Project A         AFY – acre‐feet per year   
Nitrate‐N – nitrate as nitrogen      GRIP B – GRIP Recycled Water Project B        K – thousands 
TDS – total dissolved solids                  DGSG – Dominguez Gap Spreading Grounds  
            – groundwater quality improvement                              – groundwater quality decline     
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scenario could not be simulated by the SNMP mixing model.  Nonetheless, increased 
stormwater capture is expected to improve groundwater quality due to the relatively high 
quality water associated with surface water and stormwater.  Various enhanced stormwater 
capture projects are in place and planned for the CBWCB and the new Waste Discharge 
Requirements for Municipal Separate Sewer System (MS4) discharges within the coastal 
watersheds of Los Angeles County are expected to result in increased stormwater recharge and 
improved surface water quality (LARWQCB, 2012b) and thus, were designated as 
implementation measures (see Appendix J). 

While some scenarios increase S/N concentrations, the increases over the future planning 
period are small and S/N concentrations will not exceed BPO/BSBPOs in the Central Basin.  
Additionally, multiple recycled water projects do not use more than 20% (or even 10%) of the 
available assimilative capacity.  Future projects generally will improve groundwater quality in 
the West Coast Basin.  While increased recycled water for irrigation will increase S/Ns in 
groundwater during the future planning period, the increases are very small.  Due to existing 
elevated TDS and chloride concentrations in the West Coast Basin associated with historical 
seawater intrusion, there is no available assimilative capacity for these constituents.  
Nonetheless, TDS and chloride concentrations are anticipated to achieve BPO/BSBPOs beyond 
the future planning period as discussed in Section 7.5 Groundwater Quality Projections Beyond 
WY 2024‐25. 

7.5 Groundwater Quality Projections Beyond WY 2024-25 

When groundwater quality projections were presented at the December 2012 CBWCB SNMP 
stakeholder workshop, two questions were raised by the CBWCB stakeholders: 

 When will TDS and chloride in the West Coast Basin reach BSBPOs? 

 Will the 20% assimilative capacity threshold for TDS and chloride be reached in the 

Central Basin Pressure Area in the future? 

In order to answer these questions, the SNMP mixing model was used to simulate future 
conditions through WY 2049‐50 and results are presented in Appendix I Simulated Baseline and 
Future Salt and Nutrient Groundwater Quality.  It is noted, that as projections are extended 
further into the future, uncertainties increase with respect to underlying baseline condition 
assumptions and future projects and implementation measures.  Therefore, the projected dates 
are considered estimates.  Based on the analysis, the BSBPOs for TDS (800 mg/L) and chloride 
(250 mg/L) are estimated to be reached by about 2034 and 2035, respectively, under Scenarios 
8 through 11 (combined projects/scenarios) in the West Coast Basin. 

The WY 2049‐50 projections indicate that the 20% assimilative capacity threshold for TDS and 
chloride in the Central Basin Pressure Area (or any other subareas or basins) are not anticipated 
be reached by WY 2049‐50 under the combined scenarios.  TDS and chloride concentrations 
show asymptotic trends or a leveling off of the increasing trends in the future.   

The simulation of water quality conditions through WY 2049‐50 was conducted solely for 
informational purposes.  As part of the 10‐year periodic review of the SNMP, basin conditions 
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will be updated based on the most current available data and groundwater quality projections 
will be adjusted accordingly. 
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8 Anti-Degradation Assessment 

The anti‐degradation analysis is described in detail in Appendix I Simulated Baseline and Future 
Salt and Nutrient Groundwater Quality and is summarized below.  In accordance with the 
Recycled Water Policy, an anti‐degradation analysis is required in the SNMP and must comply 
with SWRCB Resolution No. 68‐16.  Until such time that the SNMP is adopted, compliance with 
Resolution No. 68‐16 may be demonstrated by an anti‐degradation analysis verifying the use of 
the baseline assimilative capacity as follows: 

 A single proposed recycled water project utilizing less than 10% of the available 
assimilative capacity in a basin/sub‐basin or 

 Multiple proposed projects utilizing less than 20% of the available assimilative capacity 
in a basin/sub‐basin. 

Accordingly, these criteria are used to assess potential groundwater quality impacts of planned 
recycled water projects in the CBWCB.  Table 17 and Figures 14, 15, and 16 illustrate the use of 
available assimilative capacity by major proposed projects in the basins.  These projects were 
evaluated individually and in combination and are referred to as “scenarios”.  As demonstrated 
in Table 17, individual projects and multiple combined projects use 10% or less of the available 
assimilative capacity for TDS, chloride, and nitrate in the Central Basin and less than 10% of the 
available assimilative capacity for nitrate in the West Coast Basin.  In the West Coast Basin, 
there is no existing available assimilative capacity for TDS and chloride due to historical 
seawater intrusion; however, due to existing and planned implementation measures, including 
the proposed projects, the BSBPOs will be achieved in the future.     

In addition to the minimal negative, and in some cases positive, water quality impacts 
associated with the proposed recycled water projects in the CBWCB, the Recycled Water Policy 
and the Governor’s recent drought proclamations (see Section 9.3) recognize the tremendous 
need for and benefits of increased recycled water use in California.  As stated in the Recycled 
Water Policy, “The collapse of the Bay‐Delta ecosystem, climate change, and continuing 
population growth have combined with a severe drought on the Colorado River and failing 
levees in the Delta to create a new reality that challenges California’s ability to provide the clean 
water needed for a healthy environment, a healthy population and a healthy economy, both 
now and in the future.  . . . We strongly encourage local and regional water agencies to move 
toward clean, abundant, local water for California by emphasizing appropriate water recycling, 
water conservation, and maintenance of supply infrastructure and the use of stormwater 
(including dry‐weather urban runoff) in these plans; these sources of supply are drought‐proof, 
reliable, and minimize our carbon footprint and can be sustained over the long‐term.” (SWRCB, 
2009)  

Clearly, the benefits in terms of sustainability and reliability of recycled water use cannot be 
overstated.  The SNMP analysis finds that AWT recycled water is one of the highest quality 
source waters available (higher quality than imported water in terms of TDS and chloride) and 
that use of AWT recycled water is a critical component in achieving WQOs/BPOs and preserving 
beneficial uses in the West Coast Basin where historical seawater intrusion has degraded 
groundwater quality in certain areas.  Tertiary‐treated recycled water is also a critical 
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component of the water supply portfolio in the CBWCB and its use can be safely increased, 
including implementation of higher S/N loading projects including GRIP B (which has higher S/N 
loading compared with GRIP A) and the increased use of recycled water for irrigation with S/N 
concentrations at equivalent to SMCLs/MCL (which results in higher S/N loading compared with 
recycled water at baseline period S/N averages), while still protecting groundwater quality and 
preserving beneficial uses.  Increased use of recycled water reduces reliance on potable water 
supplies, in particular increasingly uncertain and costly imported water supplies.  Thus, the 
increased use of recycled water ensures that the water supply in the CBWCB is sustainable 
through the future.  Table 22 presents the results of the anti‐degradation assessment of the 
proposed recycled projects in the CBWCB in accordance with SWRCB Resolution No. 68‐16 
(Anti‐Degradation Policy).   

 

Table 22 Anti-Degradation Assessment 
SWRCB Resolution No. 68‐16 
Component 

Anti‐Degradation Assessment Result 

Water quality changes 
associated with proposed 
recycled water project(s) are 
consistent with the maximum 
benefit of the people of the 
State.   

 Water quality changes associated with proposed recycled water 
projects in the Central Basin and West Coast Basin (CBWCB) are 
consistent with the maximum benefit of the people of the State. 

 The water quality changes associated with proposed recycled 
water projects in the CBWCB will not unreasonably affect present 
and anticipated beneficial uses. 

 The water quality changes associated with proposed recycled 
water projects in the CBWCB will not result in water quality less 
than prescribed in the Basin Plan. 

 GRIP A and GRIP B will not use more than 10% of the available AC 
in the Central Basin. 

 GRIP A and GRIP B will not cause groundwater quality to exceed 
BPO/BSBPOs in the Central Basin. 

 Use of recycled water for GRIP A and GRIP B to replace imported 
water is consistent with the SWRCB Recycled Water Policy, which 
encourages reliance on local, drought‐proof water supplies. 

 Seawater intrusion barrier projects are utilizing AWT recycled 
water and imported water improve groundwater quality in both 
basins. 

 Use of recycled water at the seawater intrusion barriers to 
replace imported water is consistent with the SWRCB Recycled 
Water Policy, which encourages increased reliance on local, 
drought‐proof water sources. 

 Recycled water used for irrigation will not use more than 10% of 
the available AC in either basin. 

The water quality changes 
associated with proposed 
recycled water project(s) will not 
unreasonably affect present and 
anticipated beneficial uses.   

The water quality changes will 
not result in water quality less 
than prescribed in the Basin 
Plan.   
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SWRCB Resolution No. 68‐16 
Component 

Anti‐Degradation Assessment Result 

 Recycled water used for irrigation will not cause groundwater 
quality to exceed BPO/BSBPOs. 

 Use of recycled water for irrigation to replace imported water and 
groundwater is consistent with the SWRCB Recycled Water Policy, 
which encourages increased reliance on local, drought‐proof 
water sources. 

The projects are consistent with 
the use of best practicable 
treatment or control to avoid 
pollution or nuisance and 
maintain the highest water 
quality consistent with the 
maximum benefit to the people 
of the State.   

 The proposed recycled water projects in the CBWCB are 
consistent with the use of the best practicable treatment or 
control to avoid pollution or nuisance and maintain the highest 
water quality consistent with the maximum benefit to the people 
of the State. 

 The proposed GRIP recycled water project will use either tertiary‐
treated and/or AWT recycled water; higher loading associated 
with GRIP B will not use more than 10% of the available AC or 
cause groundwater to exceed BPO/BSBPOs. 

 The benefit to the people of the State for GRIP A versus GRIP B 
must consider the significantly higher costs associated with 
production and use of AWT recycled water. 

 The ongoing seawater intrusion barrier projects currently use 
AWT recycled water. 

 Recycled water used for irrigation is currently tertiary‐treated and 
this is the appropriate level of treatment for this very minor 
component of S/N loading, as determined from the SNMP 
analysis. 

The proposed project(s) is 
necessary to accommodate 
important economic or social 
development.   

 The proposed recycled water projects in the CBWCB are 
necessary to accommodate important economic and social 
development. 

 Given the uncertainties and increasing costs of imported water, 
increasing use of recycled water ensures a diversified and more 
reliable water supply. 

 The proposed GRIP recycled water project provides a sustainable 
and reliable water source to replenish the groundwater basins, 
maintains high‐quality groundwater, complies with pertinent 
regulatory requirements by employing an institutionally feasible 
approach, minimizes costs to agencies using groundwater, and 
engages stakeholders in the decision‐making process. 

 Ongoing operation of the seawater intrusion barriers are 
necessary to prevent seawater intrusion and replenish the 
groundwater basins. 
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SWRCB Resolution No. 68‐16 
Component 

Anti‐Degradation Assessment Result 

Implementation measures are 
being or will be implemented to 
help achieve BPOs in the future. 

 Implementation measures are being implemented and additional 
implementation measures have been proposed in the CBWCB to 
help achieve or remain below BPO/BSBPOs. 

 BPO/BSBPOs are being achieved and will not be exceeded in the 
Central Basin. 

 The ongoing operation of the seawater intrusion barriers and 
desalters are improving groundwater quality in the West Coast 
Basin and TDS and chloride levels will eventually achieve BSBPOs 
in the future. 

CBWCB – Central Basin and West Coast Basin 
GRIP – Groundwater Reliability Improvement Program          
GRIP A – GRIP Recycled Water Project A; this project alternative utilizes a blend of tertiary‐treated & AWT recycled water to 

replace imported water for recharge at the Montebello Forebay Spreading Grounds    
GRIP B – GRIP Recycled Water Project B; this project alternative utilizes 100% tertiary‐treated recycled water to replace 

imported water for recharge at the Montebello Forebay Spreading Grounds       
BPO – Basin Plan Objective  
BSBPOs – Basin‐Specific Basin Plan Objectives             
SWRCB – State Water Resources Control Board 
SNMP – Salt and Nutrient Management Plan              
S/Ns – salt and nutrients       
AWT – advanced water treatment 
AC – assimilative capacity 
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9 Changing Conditions 

This section describes changing conditions, including population growth, climate change, and 
drought, that could affect future groundwater quality and supply and how these factors were 
addressed by the CBWCB stakeholders as part of the SNMP.  

9.1 Population Growth 

According to the California Department of Finance, the State’s population as a whole is 
projected to increase by more than 35% while Los Angeles County’s population is projected to 
increase by approximately 18% by 2050 (USBOR, LACFCD, LACDPW, 2013).  Although the 
population in the CBWCB is predicted to increase, use of potable supplies (imported water and 
groundwater) is projected to remain near 2010 levels through the end of the SNMP future 
planning period, i.e., 2025 (see Appendix H Baseline and Future Water Balances for further 
details).  This is due to the increased use of recycled water (replacing and supplementing 
imported water) and overall reduced water demand due to conservation.  The Study Area is 
mostly urbanized and essentially fully developed, so much of the predicted county‐wide 
increase in population will likely occur  through development outside the CBWCB.   

9.2 Climate Change 

The effects of climate change in California present many water supply challenges and 
unknowns.  The sustainability of water supply sources will likely be impacted by warmer winter 
storms, reduced precipitation, winter snowpack, and surface water flows, significant dips in 
groundwater levels, more intense winter and spring runoff (due to precipitation occurring as 
rain instead of snow), and more extreme hydrologic variability between drier drought periods 
and wetter winter periods.  Rainfall patterns locally are also likely to change with heavier 
rainfall periods (but reduced events) that potentially could overwhelm the flood control system, 
leading to less conserved stormwater, more property damage, and greater maintenance and 
operational demands (USBOR, LACFCD, and LACDPW, 2013).  In addition, sea level along the 
Southern California Coast is projected to rise 5 to 25 inches above 2000 levels by 2025 due to 
global climate change (NRCC, 2012).  Rising sea water levels have the potential to increase 
seawater intrusion along the coastal areas of the CBWCB. 

It is noted that 7 of the last 10 seasonal years (July 1 to June 30) (2003‐04, 2005‐06, 2006‐07, 
2007‐08, 2008‐09, 2011‐12, 2012‐13) have seen below normal rainfall in Los Angeles, resulting 
in a lower than expected stormwater capture for recharge at the MFSG.  This has led the 
LARWQCB to approve a longer, from 5 years to 10 years, averaging period for calculation of the 
relative contribution of recycled water for recharge at the MFSG (LARWQCB, 2013).  
Additionally, the LARWQCB increased the permitted maximum quantity of recycled water 
recharged at the MFSG from 35% to 45% of the total inflow from all sources (i.e., imported 
water, recycled water, and stormwater) in any 10‐year period (LARWQCB, 2014). 

In recognition of the water supply implications of greenhouse gas emissions, climate change, 
drought, and uncertainties and increasing costs associated with imported water supplies, the 
CBWCB stakeholders have been planning and implementing projects to maximize the use of 
recycled water and stormwater, encourage conservation, and address seawater level rise.  
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Thus, consideration of climate change was a key factor in the development of projects and 
implementation measures (see Section 10) to reduce reliance on expensive, energy‐intensive 
(due to pumping, distribution, and other costs), and increasingly unreliable imported water 
supplies by replacing these supplies with drought‐proof, reliable, safe, and sustainable recycled 
water at the MFSG, seawater intrusion barriers, and for irrigation.  Various measures and 
studies to increase stormwater capture have also been implemented and planned, including 
low impact development (LID) projects, new retention basins, rubber dams along the San 
Gabriel River, increasing the height of water storage behind the Whittier Narrows Dam, and the 
MFSG interconnection pipeline, among others. It is anticipated that projects and programs 
associated with the MS4 Permit will also result in increased stormwater capture.  

As recognized in the Department of Water Resources (DWR) Public Review Draft of the Water 
Plan Update 2013 (DWR, 2013), conservation is a fundamental component of the South Coast 
region’s water management planning.  The South Coast Region includes all of Orange County 
and portions of Ventura, Los Angeles (including the CBWCB), San Bernardino, Riverside, and 
Sana Diego counties. Water agencies in the South Coast have been aggressively implementing 
water conservation since the 1990s. The GLAC IRWMP (GLAC IRWMP Leadership Committee, 
2014) has been developed to define a clear vision and direction for the sustainable 
management of water resources in the GLAC Region for the next 20 years.  

The Water Conservation Act of 2009 (Senate Bill [SB] x7‐7) requires each urban retail agency to 
establish in its Urban Water Management Plan (UWMP) a reduction goal to help California 
achieve a 20% statewide reduction in daily per capita water use by 2020.  The UWMPs indicate 
the South Coast Hydrologic Region had a population‐weighted baseline average water use of 
188 gallons per capita per day with an average population‐weighted 2020 target of 159 gallons 
per capita per day. In addition, although the population in the CBWCB is predicted to increase, 
conservation programs are helping to maintain the use of potable supplies (imported water and 
groundwater) near 2010 levels through the end of the SNMP future planning period, i.e., 2025. 

9.3 Drought 

Historically, California has experienced frequent periods of prolonged drought.  Based on 
scientific projections, drought is expected to occur more frequently and for longer intervals due 
to climate change.  With significant below‐normal rainfall since 2012, the current drought is 
being described as the driest period in the State’s recorded history.  There was less rain in 2013 
than in any year since California became a state in 1850.  Locally, there has been approximately 
5.6 inches of rain since October 1, 2013 (when the “water year” starts from a record‐keeping 
standpoint), approximately 37% of the normal precipitation for this period.  A Sierra Mountain 
snow survey conducted by the DWR at the end of February and March 2014 found the 
snowpack’s statewide water content at about 25% of average.  According to the United States 
Drought Monitor, a majority of the State is designated in either Exceptional Drought (including 
the CBWCB) or Extreme Drought 
(http://droughtmonitor.unl.edu/Home/StateDroughtMonitor.aspx?CA).  

The current drought, as a result of the lack of precipitation, has impacted the following areas, 
which has affected imported water and groundwater supplies in the CBWCB:  
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 San Gabriel Mountains and Valley which feed runoff to rivers leading to recharge at the 
Montebello Forebay Spreading Grounds;    

 Sierra Nevada Mountains which feed the Owens River, the Los Angeles Aqueduct, 
Northern California, the Sacramento‐San Joaquin River Delta, and the California 
Aqueduct;  

 Western United States and the Rocky Mountains which feed the Colorado River; and  

 Groundwater – In the Montebello Forebay, which supplies many production wells and 
also serves as the conduit to supply groundwater to “downstream” areas of the Central 
Basin and West Coast Basin, groundwater levels have fallen over 50 feet since 2011 due 
to the extended drought.  Water levels have dropped to their lowest levels in over 35 
years, causing some production wells to have lowered pumps to keep up with the 
decline.  

Due to seriously diminished water supplies in the State, on January 17, 2014, Governor Jerry 
Brown declared a State of Emergency (Proclamation No. 1‐17‐2014, 
http://www.gov.ca.gov/news.php?id=18368). As part of his proclamation, the Governor 
directed State officials to take all necessary actions to prepare for drought conditions.  On April 
25, 2014, Governor Brown issued an Executive Order (Proclamation No. 4‐25‐2014, 
http://gov.ca.gov/news.php?id=18496) declaring a continued state of emergency due to severe 
drought conditions, with an emphasis on statewide conservation and included directives to 
strengthen the State’s ability to manage water effectively under drought conditions.  Directive 
No. 10 in the Executive Order states, “The Water Board [SWRCB] will adopt statewide general 
waste discharge requirements to facilitate the use of treated wastewater that meets standards 
set by the Department of Public Health, in order to reduce demand on potable water supplies.” 
(Office of California Governor Edmund G. Brown, Jr., 2014b).   

In direct response to the Governor’s April 2014 Executive Order, the SWRCB adopted General 
Waste Discharge Requirements for Recycled Water Use (General Order No. WQ 2014‐0090‐
DWQ; 
http://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2014/wqo20
14_0090_dwq_revised.pdf) on June 3, 2014 to streamline permitting for recycled water use 
(i.e., relieve producers, distributors, and users of recycled water from the lengthy permit 
approval process) throughout the State.  This General Order is intended to increase local water 
supplies by promoting the non‐potable use of recycled water in communities grappling with 
drought conditions.  Additionally, the General Order is consistent with the Recycled Water 
Policy that was adopted by the SWRCB in 2009 and amended in 2013, which required the 
development of SNMPs for all groundwater basins in California.  Thus, all uses of recycled water 
allowed by the General Order must be consistent with the SNMPs that will be approved by the 
Regional Water Quality Control Boards.  Importantly, the General Order did not modify existing 
permitted recycled water quality limits established for irrigation.  If this was the case, this 
would have significantly limited the sustainable and cost effective use of recycled water to 
offset demand for raw and potable water supplies in the CBWCB.    

Currently, permitted recycled water quality limits established for non‐potable reuse (irrigation, 
industrial and recreational activities) are generally more conservative than the SMCLs 
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established for TDS and chloride.  As part of the SNMP, the CBWCB stakeholders, in close 
consultation with the LARWQCB, modeled the impacts on groundwater quality from the 
increased use of recycled water for irrigation at the SMCLs/MCL for S/Ns.  As discussed further 
in Section 7.4.1, the modeling results showed that there were minimal potential impacts to the 
basins when utilizing recycled water for irrigation at these generally higher concentrations, 
even at increased volumes.  Therefore, the CBWCB stakeholders believe that modification of 
existing permit levels for recycled water for non‐potable reuse are warranted to further reduce 
dependency on potable water supplies, meet the goals set forth in the Recycled Water Policy to 
increase the use of recycled water (as discussed in Section 1.2), and more fully embrace the 
spirit of the Governor’s drought proclamations.    

In addition to the modification of existing permit levels for recycled water for non‐potable 
reuse, the CBWCB stakeholders have proposed other recycled water projects (refer to Section 
10.1 and Appendix J) for implementation in the basins.  As discussed further in Section 7 and 
Appendix I, impacts to groundwater quality from the proposed recycled water projects were 
estimated using the mixing model that was developed as part of the SNMP.  The SNMP 
modeling results clearly demonstrate that future recycled water projects that may increase S/N 
loading are more than offset by projects that reduce S/N loading and thus, groundwater quality 
overall in the CBWCB is either improving or remaining well below BPOs, for S/Ns.   Since some 
of the proposed recycled water projects in the CBWCB actually reduce S/N loading or improve 
groundwater quality, they were also identified as implementation measures, as discussed 
further in Section 10.2 and Appendix J.  Thus, the proposed recycled water projects and 
implementation measures developed by the CBWCB stakeholders directly address the impacts 
of drought, while improving or maintaining high‐quality groundwater in the basins.  

Recognizing the implications of changing climatic conditions, WRD and SNMP stakeholders have 
developed a number of plans and programs to reduce reliance on imported water by increasing 
use of stormwater and recycled water.  WRD has developed the Water Independence Now 
(WIN) program, which is a series of projects that will fully utilize stormwater and recycled water 
sources to restore and protect the groundwater resources. WIN seeks to completely eliminate 
dependence on imported water to ensure the future security of the CBWCB by developing local 
resources to create a locally sustainable groundwater supply. 

To complement the WIN program, WRD and CBWCB stakeholders have developed the GBMP 
(CH2MHILL, 2012b) to identify and assess impacts of potential projects and programs to 
enhance basin replenishment, increase the reliability of groundwater resources, improve and 
protect groundwater quality, and ensure that the groundwater supplies are suitable for 
beneficial uses. This GBMP identifies opportunities to develop supplemental replenishment 
water supplies to further utilize the CBWCB. The key objective for creating additional 
replenishment water supply is to significantly reduce imported water use by providing for 
increased pumping from the CBWCB. Various scenarios and alternatives were developed and 
evaluated with the updated USGS MODFLOW groundwater flow model with the goal of 
maximizing the development of groundwater supplies.  
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9.4 Greenhouse Gas Emissions  

Greenhouse gases, measured and evaluated in terms of carbon dioxide, are generated from the 
combustion of carbon‐based fuels, principally wood, coal, oil, and natural gas.  Greenhouse gas 
emissions are known to cause climate change at various scales, including local and regional.  
The amount of energy associated with various water sources depends on many factors, 
including the quality of the source water, the energy required for water treatment, the 
efficiency of conveyance and distribution systems, and the distance to approved end uses.   In 
the CBWCB, recycled water and groundwater require significantly less distance for transport to 
approved end uses compared with imported supplies, and thus results in substantial overall 
energy savings, mainly due to delivery.    

From an energy standpoint, greater reliance on water conservation, recycled water, and 
stormwater provides significant energy benefits compared with imported water.  These energy 
benefits provide significant reductions in greenhouse gas emissions in direct relation to their 
energy savings.  

The CBWCB stakeholders have recognized the importance of reducing greenhouse gas 
emissions.  For over 50 years, recycled water and stormwater have been used in the 
Montebello Forebay for groundwater recharge, thus reducing reliance on more energy‐
intensive imported water supplies.  Water conservation programs are currently in place (thus, 
conservation was identified as an implementation measure; see Appendix J), which not only 
conserve energy but may also result in reduced S/N loading, thus improving groundwater 
quality.  To further meet the goals of the Recycled Water Policy and the Governor’s drought 
proclamation, multiple projects have been proposed by the CBWCB stakeholders to increase 
the use of recycled water (replacing and supplementing more energy‐intensive imported water 
supplies), as further discussed in Section 10.2.  The use of recycled water in the CBWCB has 
been proven to be an energy‐efficient, safe, and reliable resource and has played a vital role in 
increasing the sustainability of the overall water supply.    Impacts to air quality, including 
greenhouse gas emissions, will be evaluated as part of the CEQA process for the individual 
projects in the basins and was also assessed for the program alternatives presented in the SED.
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10 Implementation Plan  

Appendix J Implementation Plan presents a detailed discussion of the proposed major recycled 
water projects, as well as the many existing and planned implementation measures developed 
by the stakeholders for the CBWCB to manage S/N loading on a sustainable basis17 and ensure 
reliable water supplies by promoting the use of recycled water.  The Recycled Water Policy 
states that within one year of the receipt of a proposed SNMP, the RWQCBs shall consider for 
adoption revised implementation plans, consistent with Water Code Section 13242, for those 
groundwater basins within their regions where WQOs or BPOs for S/Ns are being, or are 
threatening to be exceeded.    

10.1 Implementation Measures   

Implementation measures are projects or programs established to control, reduce, or manage 
(mitigate) S/N loading on a sustainable basis.  Implementation measures can impact the 
groundwater basins in two ways:  1) they can decrease the S/N loading, and/or 2) they can 
decrease the concentration of S/Ns in groundwater.  This distinction is important in 
understanding the different types of benefits of implementation measures in the context of S/N 
management.  The impacts are differentiated by the source water quality and whether one 
source water replaces another of different water quality.    

The need for, or lack of need for implementation measures was determined by comparing 
average existing and simulated future groundwater quality with BPO/BSBPOs.  The SNMP 
analysis shows that nitrate does not exceed or threaten to exceed its BPO in either the Central 
Basin or West Coast Basin.  Average TDS and chloride concentrations do not exceed or threaten 
to exceed their BSBPOs in the Central Basin.  In the West Coast Basin, the overall basin average 
TDS and chloride concentrations currently exceed BSBPOs due to the existence of trapped 
inland saline plumes caused by historical seawater intrusion, but the BSBPOs are expected to be 
achieved in the future (approximately 2035; see Section 7.5) as a result of existing and planned 
implementation measures, which include the basin adjudication and associated limits on 
pumping, operation of the seawater intrusion barriers and desalters, and increased recharge 
and use of AWT recycled water at the barriers combined with increased groundwater pump and 
treat by the desalters in the future.   

In accordance with the Recycled Water Policy, implementation measures are warranted for the 
West Coast Basin.  While not strictly required by the Recycled Water Policy, implementation 
measures were also developed for the Central Basin.  Existing and planned implementation 
measures ensure that S/Ns are managed on a sustainable basis in the CBWCB and beneficial 
uses are preserved.  Nonetheless, the S/N management process is intended to be active and 
ongoing.  S/Ns in groundwater will be monitored to track basin water quality and trends, and 

                                                       

17 “Sustainable” in this context means using a resource such that the resource, i.e., groundwater, is not depleted or 
permanently damaged. 
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the need for additional implementation measures will be reassessed when the SNMP is 
updated in 10 years.    

Over 40 existing and planned implementation measures are described in Appendix J.  Some 
examples include measures to control seawater intrusion (e.g. barriers and desalters), 
groundwater recharge (e.g. spreading grounds improvements to increase stormwater capture), 
institutional controls (e.g. basins adjudications), stormwater management (e.g. MS4 permits), 
wastewater S/N source control (e.g. wastewater nitrogen treatment), public education (e.g. 
Council for Watershed Health website), conservation (e.g. reduced irrigation return flows), 
regulatory/non‐regulatory (e.g., recycled water reuse regulations), and land use regulation (e.g. 
irrigation efficiency ordinance).  Appendix J provides a description of the full list of 
implementation measures that were developed for the CBWCB.    

Some implementation measures described in Appendix J are expected to improve groundwater 
quality, but were not simulated by the SNMP mixing model due to uncertainties in the details of 
their implementation.  For example, the Municipal Separate Storm Sewer System (MS4) permit 
that was issued by the LARWQCB in 2012 for 84 cities and a majority portion of the 
unincorporated areas of Los Angeles County regulates the discharge of runoff from MS4s or 
storm drains, and prohibits non‐stormwater discharges into the storm drain system and 
discharges to receiving waters that would cause or contribute to a violation of water quality 
standards.  This MS4 permit will result in increased stormwater recharge and improved 
stormwater/surface water and groundwater quality.  While the groundwater quality impacts of 
this permit implementation will undoubtedly be positive, the impacts cannot be simulated 
because the changes in volumes and concentrations of recharge to the groundwater basins 
cannot be quantified at this time.  

The major implementation measures proposed in the CBWCB with quantified water quality 
impacts and thus, were able to be simulated by the SNMP mixing model, include:  

 Increased recharge at the seawater barriers with AWT recycled water completely 

replacing imported water at the WCBB, AGB, and DGB;    

 Expansion of the Goldsworthy Desalter and increased groundwater pumping for 

treatment by the Goldsworthy Desalter and Brewer Desalter, both in the West Coast 

Basin;  

 Decreased irrigation return flows due to decreased imported water use in the Central 

Basin; and  

 Increased stormwater capture at the DGSG.  

The analysis presented in Appendix I Simulated Baseline and Future Salt and Nutrient 
Groundwater Quality demonstrates that for the West Coast Basin, the existing and planned 
implementation measures are improving groundwater quality.  Specifically, average TDS and 
chloride concentrations are expected to decline in the West Coast Basin through 2025 and are 
estimated to achieve BSBPOs in about 2035.    
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Based on the SNMP analysis, no additional implementation measures beyond what has been 
implemented and are planned through 2025 are warranted.  Nonetheless, the S/N 
management process in the CBWCB is active and ongoing.  S/N groundwater quality will 
continue to be monitored through the future to determine if water quality improvement 
objectives are met and the need for additional implementation measures will be reassessed 
when the SNMP is updated in 10 years.  

10.2 Proposed Major Recycled Water Projects  

Recognizing the potential negative impacts of greenhouse gas emissions, climate change, and 
drought, the use of recycled water by stakeholders in the CBWCB has played a vital role in 
increasing the reliability and sustainability of the overall water supply.  Because one of the goals 
of the Recycled Water Policy is increased use of recycled water to reduce dependency on 
expensive, energy‐intensive (due to pumping, distribution, and other costs), and increasingly 
uncertain imported water supplies, the CBWCB stakeholders have proposed some major 
recycled water projects for implementation while still protecting groundwater quality and 
preserving beneficial uses.  

The major recycled water projects proposed in the CBWCB are described in detail in Appendix J 
and they include seawater intrusion control projects (increased AWT recycled water for 
injection at the seawater barriers), groundwater recharge projects (GRIP A/GRIP B), and non‐
potable recycled water reuse projects (increased recycled water for irrigation and permitted 
limits at SMCLs/MCL).  These projects are expected to be implemented by or before the SNMP 
2025 planning horizon.  Some of the proposed recycled water projects are also identified as 
implementation measures, since they are expected to reduce S/N loading and/or improve 
groundwater quality.  The proposed recycled water projects identified in Appendix J are not 
inclusive of all recycled projects that may be implemented in the future in the CBWCB.  As other 
recycled water projects are proposed throughout the SNMP future planning period, it is 
expected that each project will be implemented in accordance with all applicable regulations, 
including the California Environmental Quality Act (CEQA).  The SNMP will be updated every 10 
years, and the list of proposed recycled water projects will be updated accordingly.   

All the major recycled water projects described in Appendix J were quantitatively assessed for 
their S/N groundwater quality impacts and use of assimilative capacity using the SNMP mixing 
model, as discussed further in Section 7.4.  The SNMP analysis demonstrated that projects that 
degrade groundwater quality are more than offset by projects (implementation measures) that 
improve groundwater quality. Further, an implementation plan that includes any of the 
combinations of projects described in Section 7.3 Future Projects and Simulated Scenarios, even 
including those that slightly degrade groundwater quality, is protective of groundwater quality 
and preserves beneficial uses.  None of the identified major recycled water projects use more 
than 10% of the available assimilative capacity of the Central Basin, and in the West Coast 
Basin, where there is no available assimilative capacity, the combined projects improve 
groundwater quality with respect to TDS and chloride and have essentially no impact on nitrate 
in groundwater, which is not a water quality concern in either basin.  Overall, the SNMP analysis 
demonstrated that implementation of the proposed major recycled water projects will result in 
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groundwater quality remaining below BPO/BSBPOs in the Central Basin and BSBPOs for chloride 
and TDS being achieved in the future in the West Coast Basin.  Nitrate in groundwater in both 
basins remains significantly below the BPO through the future.    

Because the negative groundwater quality impacts of the proposed major recycled water 
projects have been demonstrated in this SNMP to be minimal and more than offset by 
implementation measures that improve groundwater quality, this SNMP may be used to 
provide a basis for streamlining of the permitting process for recycled water projects in the 
future in the CBWCB, per the Recycled Water Policy.   



 

Salt and Nutrient Management Plan for the Central Basin and West Coast Basin                             86 
February 12, 2015 

11  SNMP Monitoring Plan  

The Recycled Water Policy requires that the SNMP include a Monitoring Plan that describes a 
reasonable, cost‐effective means to determine whether concentrations of S/Ns are consistent 
with applicable WQOs, essentially assess water quality of the groundwater basin.  The SNMP 
Monitoring Plan, provided as Appendix K, was developed in accordance with the Recycled 
Water Policy and includes a detailed description of the SNMP Monitoring Program and other 
existing monitoring programs in the CBWCB, as well as special studies that have been 
conducted or are in progress.  Although the SNMP Monitoring Plan is provided as Appendix K, it 
was prepared as a stand‐alone document with its own set of figures, so that this document 
could be easily updated in the event revisions need to be made to the SNMP Monitoring Plan in 
the future.   

For many decades, groundwater has been, and continues to be, monitored throughout the 
CBWCB, in particular near recycled water recharge sites, in drinking water wells, and through a 
large network of multiple completion monitoring wells.  Groundwater from more than 1,500 
wells18 is sampled on a daily to annual basis and hundreds of chemicals/analytical parameters 
are tested each year.    

All of the existing groundwater monitoring programs are under direct oversight of regulatory 
agencies, except for voluntary programs such as WRD’s Regional Groundwater Monitoring 
Program (RGWMP).  The existing monitoring programs have for many years and will continue in 
the future to provide a comprehensive and continuing assessment of the overall health of the 
basins and allow for proper management of S/N loading on a sustainable basis.    

Currently, WRD’s RGWMP consists of a network of over 300 nested groundwater monitoring 
wells installed at over 55 locations throughout the CBWCB (see Figure K‐20 in Appendix K).  
Annually, WRD collects nearly 600 groundwater samples from its monitoring well network and 
analyzes them for over 100 constituents to produce nearly 60,000 individual data points to help 
track groundwater quality.  Each year, WRD publishes a Regional Groundwater Monitoring 
Report (RGWMR) that provides water quality summary tables (including data for TDS, chloride, 
nitrate) for each of the nested monitoring wells, water quality maps for the nested wells and 
drinking water wells, and maps and hydrographs depicting groundwater level data.  

The SNMP Monitoring Program was developed based on WRD’s RGWMP.  Seventy (70) WRD 
nested groundwater monitoring wells (referred to as the SNMP monitoring wells) at 13 
locations (see Figure K‐1 in Appendix K) throughout the CBWCB have been selected for S/N 
sampling and reporting as part of the SNMP Monitoring Program.  Each well is screened in a 

                                                       

18 The total number of wells that are sampled in the CBWCB on a regular basis far exceeds 1,500 because this 
estimated quantity only includes nested groundwater monitoring wells owned and sampled by WRD, existing 
production wells, and permit compliance monitoring wells associated with ongoing large recycled water projects 
in the basins, such as the Montebello Forebay Spreading Grounds and the three seawater intrusion barriers.  
This quantity does not include the numerous groundwater monitoring wells associated with existing 
environmental release sites in the CBWCB.   
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specific aquifer, which allows the assessment of S/Ns in all the major aquifers of the CBWCB.  
These wells are located throughout the most critical areas of the basins, particularly their 
proximity to water supply wells and groundwater recharge projects that utilize recycled water, 
including the seawater intrusion barriers and the MFSG.    

WRD is the designated entity responsible for collecting TDS, chloride, and nitrate samples (on a 
semi‐annual basis) from the SNMP monitoring wells and compiling and reporting this data to 
the LARWQCB via the SWRCB’s online GeoTracker database 
(http://geotracker.waterboards.ca.gov/).  In addition, WRD’s annual RGWMR provides maps 
depicting chloride, TDS, and nitrate concentrations in the all the nested wells and active 
production wells, chloride and TDS trend graphs for the SNMP monitoring wells, and a 
discussion of S/N concentrations/trends in groundwater with respect to WQOs to assess overall 
groundwater quality in the CBWCB.  These analyses provide the performance measures and 
evaluation of the effectiveness of the CBWCB SNMP implementation measures.  Both WRD’s 
RGWMP and the SNMP Monitoring Program provide the means for comprehensive assessment 
and reporting of S/N levels in groundwater in the CBWCB.      

In addition to groundwater monitoring, the CBWCB and tributary areas have numerous and 
extensive monitoring programs for recycled water, wastewater, imported water, and surface 
water/stormwater, including sampling for TDS, chloride, and nitrate, that are being managed by 
multiple stakeholder agencies/organizations.  The existing and planned augmentation of these 
monitoring programs, as further described in Appendix K, are robust and therefore, fully 
comply with the Recycled Water Policy.  The data currently being collected and reported allow 
complete characterization of groundwater quality and potential impacts from recycled water 
projects (e.g. irrigation and groundwater recharge).  Further, given the large number of wells 
monitored, many with depth discrete completions, additional site‐specific monitoring at 
recycled water irrigation sites were not found to be warranted in the CBWCB.   

Monitoring for CECs in the Study Area is being conducted for the groundwater recharge 
projects that utilize recycled water, wastewater treatment plants that discharge to surface 
water, and for special studies.  There are also ongoing leading edge research efforts to further 
develop analytical methods and understand the health implications of low level detections of 
CECs.  As such, no additional CEC monitoring was found to be warranted in the CBWCB and 
thus, not proposed as part of the SNMP Monitoring Program.    

The SNMP Monitoring Plan (see Appendix K) will be reviewed and updated as necessary as part 
of the SNMP update every ten years.      
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12 SNMP Implementation and Periodic Review  

This section describes the process for implementing the CBWCB SNMP including the key 
stakeholder responsibilities, performance measures and evaluation, adaptive management 
measures, cost analysis for preparing and implementing the SNMP, and the plan 
implementation schedule moving forward.  

12.1 Key Stakeholder Responsibilities  

Stakeholders in the CBWCB that participated in the SNMP development process will be involved 
in the implementation of the SNMP, including water and wastewater entities, regulatory 
agencies, water purveyors, water associations, and environmental groups.  Key stakeholders 
include the WRD, LACDPW, WBMWD, LADWP, SDLAC, MWD, LARWQCB, CWH, and the cities in 
the Study Area.  These stakeholders have in the past and will continue to be involved in 
executing the SNMP Implementation Plan to manage S/Ns.  Refer to Section 10 for a description 
of the SNMP Implementation Plan, which includes implementation measures and proposed 
major recycled water projects.  

WRD has been the lead agency managing and facilitating development of the SNMP and SED 
and will be the lead agency for implementation of the SNMP Monitoring Plan.  WRD will 
conduct S/N monitoring of groundwater and reporting this data to the online SWRCB 
GeoTracker database.  See Section 11 for a further discussion of the SNMP Monitoring Program.  

For the SNMP, the LARWQCB has been the lead agency for purposes of CEQA, while the CBWCB 
stakeholders conducted the CEQA analysis and collaborated with the LARWQCB to prepare the 
SED, which has been submitted to the LARWQCB under separate cover.  The CBWCB 
stakeholders also supported the LARWQCB in the CEQA process by preparing a Project 
Summary and participating in the CEQA Scoping Meeting, as further described in Section 1.3.1.    

The Recycled Water Policy states that within one year of the receipt of a proposed SNMP, the 
RWQCB shall consider adopting an implementation plan, consistent with Water Code Section 
13242, for those groundwater basins within their regions where water quality objectives for 
S/Ns are being, or are threatening to be, exceeded.  The implementation plan would be 
adopted as an amendment to the Basin Plan and shall be based on the SNMP approved by the 
LARWQCB.  A Basin Plan Amendment based on the approved CBWCB SNMP was prepared by 
the LARWQCB and adopted by the LARWQCB Board on February 15, 2015. 

12.2 Performance Measures and Evaluation  

Performance measures were developed to evaluate the effectiveness of the implementation 
measures that have been proposed by the CBWCB stakeholders to manage S/N loading in the 
basins.  Performance measures include the SNMP Monitoring Program, specifically the 
collection, analysis, and reporting of S/N data in groundwater throughout the basins, as further 
discussed in Section 11.  To further assess S/Ns in groundwater, WRD’s annual RGWMRs will 
provide maps depicting chloride, TDS, and nitrate concentrations in the all the WRD nested 
monitoring wells and in purveyors’ active drinking water wells; chloride and TDS trend graphs 
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for the SNMP monitoring wells; and a discussion of S/N concentrations/trends in groundwater 
with respect to WQOs established in the Basin Plan to assess overall groundwater quality in the 
CBWCB.  Thus, both WRD’s RGWMP and the SNMP Monitoring Program provide the means for 
the assessment and reporting of S/N levels in groundwater in the CBWCB and ongoing 
evaluation of the effectiveness of the existing and planned implementation measures specified 
in the SNMP.    

12.3 Adaptive Management Measures  

Every 10 years, the CBWCB stakeholders will review the SNMP for its consistency with the 
SWRCB Recycled Water Policy (refer to Appendix A), the LARWQCB Basin Plan (refer to 
Appendix B), the SWRCB Anti‐Degradation Policy (included as an appendix within Appendix D 
SNMP Workplan), and other applicable regulatory documents.  The SNMP will be updated as 
necessary to reflect current and estimated future conditions in the CBWCB.  Salt and nutrient 
(i.e., chloride, TDS, and nitrate) management strategies and options will be updated in 
accordance with actions that have been taken (or in response to potential expanded salinity 
problems due to any action not taken) since the previous review.  Additionally, based on results 
from the SNMP Monitoring Program, interim updates to the SNMP may be conducted when 
deemed necessary.  

12.4 Cost Analysis for Salt and Nutrient Management in the CBWCB 

Managing S/Ns in the CBWCB has been and continues to be a costly endeavor.  Costs for 
construction of existing implementation measures are not readily available, since measures 
such as the construction of the seawater barriers date to the 1950s and 1960s.  Annual water 
purchases and maintenance costs alone for the barriers are considerable.  It is reported (Cheng 
and Ouazar, 2004) that in WY 2000‐01, the cost of water purchases for the barriers were 
$10.3M, $2M, and $2.5M and annual maintenance costs were $2.5M, $1M, and $1M for the 
WCBB, DGB, and AGB, respectively.  Costs for planned implementation measures are included 
in Table J‐6 in Appendix J Implementation Plan and total between $540.7M and $847.7M 
depending on the GRIP recycled water project alternative considered.  The consulting costs to 
produce this SNMP currently total $640K, which does not consider the in‐kind services and 
resources provided by each of the stakeholder agencies.  WRD has estimated that the SNMP 
Monitoring Program (i.e., data collection and reporting) will cost approximately $30K per year.  
This does not consider the costs of nested well construction already incurred or the 
considerable costs of all the other media monitoring conducted in the Study Area.  While high, 
the costs of existing and planned implementation measures are deemed necessary to manage 
S/Ns and preserve the beneficial uses of these critically important groundwater basins which 
provide potable water supply to millions of residents and visitors to the region.       

12.5 Implementation Schedule   

At the request of the CBWCB stakeholders, the LARWQCB issued an approval letter to extend 
the deadline for submittal of the Draft CBWCB SNMP and the associated Draft SED to LARWQCB 
for review by August 31, 2014.  Both the Draft SED and Draft SNMP were submitted to 
LARWQCB on August 28, 2014 for their review.  The LARWQCB indicated that three to four 
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months would be required for their review. Following LARWQCB review and approval, the 
LARWQCB prepared a Basin Plan Amendment based on the approved SNMP.  The Basin Plan 
Amendment (Resolution R15‐001) was presented and adopted by the LARWQCB Board on 
February 12, 2015 and the SNMP and SED were both finalized following adoption.  The chart 
below presents the SNMP implementation schedule. 

   

SNMP Implementation Schedule 

   

Task

Month A S O N D J F

Draft SNMP (including Monitoring Plan) and Draft SED submitted to LARWQCB for review X

LARWQCB review of SNMP and SED

LARWQCB approves SNMP (including Monitoring Plan) and SED X

LARWQCB prepared Basin Plan Amendment X

LARWQCB Board Adopts Basin Plan Amendment based on approved SNMP X
mo ‐ month
LARWQCB ‐ Los Angeles Regional Water Quality Control Board

SNMP ‐ Salt and Nutrient Management Plan

SED ‐ Substitute Environmental Document

2014 2015
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Figure 9
Median TDS,

Chloride, and Nitrate
Well Concentrations

TDS - Total Dissolved Solids
N - Nitrogen
mg/L - milligrams per Liter



Figure 10
Average TDS,

Chloride, and Nitrate
Contours

0 10

Scale in Miles ±

TDS CHLORIDE NITRATE

TDS (mg/L)
>4,000

2,001 to 4,000

1,001 to 2,000

801 to 1,000

701 to 800

501 to 700

500 or less

Layer1

Layer2

Layer3

Layer4

Chloride (mg/L)
>2,000

1,001 to 2,000

501 to 1,000

251 to 500

151 to 250

51 to 150

50 or less

Nitrate - N (mg/L)
10.01 to 20.00

8.01 to 10.00

6.01 to 8.00

4.01 to 6.00

2.01 to 4.00

0.10 to 2.00

<0.10

Notes:

TDS - Total Dissolved Solids
N - Nitrogen
mg/L - milligrams per Liter
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N/A ‐ no available data
N‐ nitrogen
TDS ‐ total dissolved solids
mg/L ‐ milligrams per liter

   

Figure 33                
TDS, Chloride,and Nitrate 
Box Plots of Median Data
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Figure 37
Groundwater Level Change

2010 to 2025
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Notes:

SNMP - Salt and Nutrient Management Plan
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STATE WATER RESOURCES CONTROL BOARD 
RESOLUTION NO. 2013-0003 

 
ADOPTION OF AN AMENDMENT TO THE POLICY FOR WATER QUALITY CONTROL FOR 

RECYCLED WATER CONCERNING MONITORING REQUIREMENTS FOR 
CONSTITUTENTS OF EMERGING CONCERN 

 
 
WHEREAS: 
 

1. Provisions of the Policy for Water Quality Control for Recycled Water (Recycled Water 
Policy), adopted under Resolution No. 2009-0011, directed the State Water Resources 
Control Board (State Water Board) to convene a “blue-ribbon” advisory panel (Panel) to 
provide guidance on future actions related to monitoring constituents of emerging 
concern (CECs) in recycled water. 

 
2. In June 2010, the Panel submitted a report titled “Monitoring Strategies for Chemicals of 

Emerging Concern (CECs) in Recycled Water – Recommendations of a Science 
Advisory Panel” (Report), which presented recommendations for monitoring CECs in 
municipal recycled water used for groundwater recharge. 

 
3. In December 2010, the State Water Board held a public hearing regarding the Panel’s 

Report and received public comments. 
 
4. In May 2012, staff circulated a draft amendment to the Recycled Water Policy that:  

(1) proposed, in accordance with the Panel’s recommendations, monitoring 
requirements for CECs and surrogates in recycled water used for groundwater recharge; 
and (2) proposed a reduction of priority pollutant monitoring of recycled water used for 
landscape irrigation.  

 
5. In July 2012, a scientific peer review of the draft amendment and the Panel’s Report was 

conducted. 
 

6. Staff reviewed comments received on the draft amendment from the public and peer 
reviewers and issued a revised draft amendment on September 14, 2012.  Written 
comments were received on this draft prior to an October 9, 2012, due date.   

 
7. The State Water Board held a public hearing on October 16, 2012, to consider adoption 

of the draft amendment.  At the hearing, the adoption was postponed to refine the 
responses to comments and allow additional time for public review.  

 
8. The Natural Resources Agency has approved the State Water Board’s and the Regional 

Water Quality Control Boards’ water quality control planning process as a “certified 
regulatory program” that adequately satisfies the California Environmental Quality Act 
requirements for preparing environmental documents.  The amendment concerns 
monitoring requirements for priority pollutants and constituents of emerging concern.  It 
is not a “project” as defined by title 14, California Code of Regulations chapter 3, 
Guidelines for Implementation of the California Environmental Quality Act.  Hence, 
approval of an environmental document is not required to adopt the amendment. 

 
 

http://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2009/rs2009_0011.pdf
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf


2 

THEREFORE BE IT RESOLVED THAT: 
 
The State Water Board 
 

1. Adopts the amendment to the Recycled Water Policy. 
 

2. Directs State Water Board Staff to submit the amended Recycled Water Policy to the 
Office of Administrative Law (OAL) for final approval. 
 

3. Directs the Executive Director or designee to make minor, non-substantive modifications 
to the language of the amendment, if OAL determines during its approval process that 
such changes are needed; and directs the Executive Director to inform the State Water 
Board of any such changes. 

 
 

CERTIFICATION 
 
The undersigned Clerk to the Board does hereby certify that the foregoing is a full, true, and 
correct copy of a resolution duly and regularly adopted at a meeting of the State Water 
Resources Control Board held on January 22, 2013. 
 
AYE:   Vice Chair Frances Spivy-Weber 
   Board Member Tam M. Doduc 
  Board Member Steven Moore 
NAY:  None 
ABSENT: Chairman Charles R. Hoppin 
  Board Member Felicia Marcus 
ABSTAIN: None 
 
              
  Jeanine Townsend 
  Clerk to the Board 

http://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2013/rs2013_0003_a.pdf
staff
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Recycled Water Policy 

1. Preamble 

 California is facing an unprecedented water crisis. 

The collapse of the Bay-Delta ecosystem, climate change, and continuing 
population growth have combined with a severe drought on the Colorado River 
and failing levees in the Delta to create a new reality that challenges California’s 
ability to provide the clean water needed for a healthy environment, a healthy 
population and a healthy economy, both now and in the future. 

 
These challenges also present an unparalleled opportunity for California to move 
aggressively towards a sustainable water future.  The State Water Resources 
Control Board (State Water Board) declares that we will achieve our mission to 
“preserve, enhance and restore the quality of California’s water resources to the 
benefit of present and future generations.”  To achieve that mission, we support 
and encourage every region in California to develop a salt/nutrient management 
plan by 2014 that is sustainable on a long-term basis and that provides California 
with clean, abundant water.  These plans shall be consistent with the Department 
of Water Resources’ Bulletin 160, as appropriate, and shall be locally developed, 
locally controlled and recognize the variability of California’s water supplies and 
the diversity of its waterways.  We strongly encourage local and regional water 
agencies to move toward clean, abundant, local water for California by 
emphasizing appropriate water recycling, water conservation, and maintenance 
of supply infrastructure and the use of stormwater (including dry-weather urban 
runoff) in these plans; these sources of supply are drought-proof, reliable, and 
minimize our carbon footprint and can be sustained over the long-term. 

 
We declare our independence from relying on the vagaries of annual 
precipitation and move towards sustainable management of surface waters and 
groundwater, together with enhanced water conservation, water reuse and the 
use of stormwater.  To this end, we adopt the following goals for California: 

 
 Increase the use of recycled water over 2002 levels by at least one million 

acre-feet per year (afy) by 2020 and by at least two million afy by 2030. 

 Increase the use of stormwater over use in 2007 by at least 500,000 afy 
by 2020 and by at least one million afy by 2030. 

 Increase the amount of water conserved in urban and industrial uses by 
comparison to 2007 by at least 20 percent by 2020. 

 Included in these goals is the substitution of as much recycled water for 
potable water as possible by 2030. 
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The purpose of this Policy is to increase the use of recycled water from municipal 
wastewater sources that meets the definition in Water Code section 13050(n), in 
a manner that implements state and federal water quality laws.  The State Water 
Board expects to develop additional policies to encourage the use of stormwater, 
encourage water conservation, encourage the conjunctive use of surface and 
groundwater, and improve the use of local water supplies. 

 
When used in compliance with this Policy, Title 22 and all applicable state and 
federal water quality laws, the State Water Board finds that recycled water is safe 
for approved uses, and strongly supports recycled water as a safe alternative to 
potable water for such approved uses.  

 
2. Purpose of the Policy 

a. The purpose of this Policy is to provide direction to the Regional Water 
Quality Control Boards (Regional Water Boards), proponents of recycled 
water projects, and the public regarding the appropriate criteria to be 
used by the State Water Board and the Regional Water Boards in issuing 
permits for recycled water projects. 

b. It is the intent of the State Water Board that all elements of this Policy are 
to be interpreted in a manner that fully implements state and federal 
water quality laws and regulations in order to enhance the environment 
and put the waters of the state to the fullest use of which they are 
capable. 

c. This Policy describes permitting criteria that are intended to streamline 
the permitting of the vast majority of recycled water projects.  The intent 
of this streamlined permit process is to expedite the implementation of 
recycled water projects in a manner that implements state and federal 
water quality laws while allowing the Regional Water Boards to focus 
their limited resources on projects that require substantial regulatory 
review due to unique site-specific conditions. 

d. By prescribing permitting criteria that apply to the vast majority of 
recycled water projects, it is the State Water Board’s intent to maximize 
consistency in the permitting of recycled water projects in California while 
also reserving to the Regional Water Boards sufficient authority and 
flexibility to address site-specific conditions. 

e. The State Water Board will establish additional policies that are intended 
to assist the State of California in meeting the goals established in the 
preamble to this Policy for water conservation and the use of stormwater. 
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f. For purposes of this Policy, the term “permit” means an order adopted by 
a Regional Water Board or the State Water Board prescribing 
requirements for a recycled water project, including but not limited to 
water recycling requirements, master reclamation permits, and waste 
discharge requirements. 

3. Benefits of Recycled Water 

The State Water Board finds that the use of recycled water in accordance with 
this Policy, that is, which supports the sustainable use of groundwater and/or 
surface water, which is sufficiently treated so as not to adversely impact public 
health or the environment and which ideally substitutes for use of potable water, 
is presumed to have a beneficial impact.  Other public agencies are encouraged 
to use this presumption in evaluating the impacts of recycled water projects on 
the environment as required by the California Environmental Quality Act (CEQA). 

4. Mandate for the Use of Recycled Water 

a. The State Water Board and Regional Water Boards will exercise the 
authority granted to them by the Legislature to the fullest extent possible 
to encourage the use of recycled water, consistent with state and federal 
water quality laws. 

(1) The State Water Board hereby establishes a mandate to increase 
the use of recycled water in California by 200,000 afy by 2020 and 
by an additional 300,000 afy by 2030.  These mandates shall be 
achieved through the cooperation and collaboration of the State 
Water Board, the Regional Water Boards, the environmental 
community, water purveyors and the operators of publicly owned 
treatment works.  The State Water Board will evaluate progress 
toward these mandates biennially and review and revise as 
necessary the implementation provisions of this Policy in 2012 and 
2016. 

(2) Agencies producing recycled water that is available for reuse and 
not being put to beneficial use shall make that recycled water 
available to water purveyors for reuse on reasonable terms and 
conditions.  Such terms and conditions may include payment by the 
water purveyor of a fair and reasonable share of the cost of the 
recycled water supply and facilities. 
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(3) The State Water Board hereby declares that, pursuant to Water 
Code sections 13550 et seq., it is a waste and unreasonable use of 
water for water agencies not to use recycled water when recycled 
water of adequate quality is available and is not being put to 
beneficial use, subject to the conditions established in sections 
13550 et seq.  The State Water Board shall exercise its authority 
pursuant to Water Code section 275 to the fullest extent possible to 
enforce the mandates of this subparagraph.   

b. These mandates are contingent on the availability of sufficient capital 
funding for the construction of recycled water projects from private, local, 
state, and federal sources and assume that the Regional Water Boards 
will effectively implement regulatory streamlining in accordance with this 
Policy. 

c. The water industry and the environmental community have agreed jointly 
to advocate for $1 billion in state and federal funds over the next five 
years to fund projects needed to meet the goals and mandates for the 
use of recycled water established in this Policy. 

d. The State Water Board requests the California Department of Public 
Health (CDPH), the California Public Utilities Commission (CPUC), and 
the California Department of Water Resources (CDWR) to use their 
respective authorities to the fullest extent practicable to assist the State 
Water Board and the Regional Water Boards in increasing the use of 
recycled water in California. 

5. Roles of the State Water Board, Regional Water Boards, CDPH and CDWR 

The State Water Board recognizes that it shares jurisdiction over the use of 
recycled water with the Regional Water Boards and with CDPH.  In addition, the 
State Water Board recognizes that CDWR and the CPUC have important roles to 
play in encouraging the use of recycled water.  The State Water Board believes 
that it is important to clarify the respective roles of each of these agencies in 
connection with recycled water projects, as follows: 

a. The State Water Board establishes general policies governing the 
permitting of recycled water projects consistent with its role of protecting 
water quality and sustaining water supplies.  The State Water Board 
exercises general oversight over recycled water projects, including review 
of Regional Water Board permitting practices, and shall lead the effort to 
meet the recycled water use goals set forth in the Preamble to this Policy.  
The State Water Board is also charged by statute with developing a 
general permit for irrigation uses of recycled water. 
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b. The CDPH is charged with protection of public health and drinking water 
supplies and with the development of uniform water recycling criteria 
appropriate to particular uses of water.  Regional Water Boards shall 
appropriately rely on the expertise of CDPH for the establishment of 
permit conditions needed to protect human health. 

c. The Regional Water Boards are charged with protection of surface and 
groundwater resources and with the issuance of permits that implement 
CDPH recommendations, this Policy, and applicable law and will, 
pursuant to paragraph 4 of this Policy, use their authority to the fullest 
extent possible to encourage the use of recycled water. 

d. CDWR is charged with reviewing and, every five years, updating the 
California Water Plan, including evaluating the quantity of recycled water 
presently being used and planning for the potential for future uses of 
recycled water.  In undertaking these tasks, CDWR may appropriately 
rely on urban water management plans and may share the data from 
those plans with the State Water Board and the Regional Water Boards.  
CDWR also shares with the State Water Board the authority to allocate 
and distribute bond funding, which can provide incentives for the use of 
recycled water. 

e. The CPUC is charged with approving rates and terms of service for the 
use of recycled water by investor-owned utilities. 

6. Salt/Nutrient Management Plans 

a. Introduction. 

(1) Some groundwater basins in the state contain salts and nutrients 
that exceed or threaten to exceed water quality objectives 
established in the applicable Water Quality Control Plans (Basin 
Plans), and not all Basin Plans include adequate implementation 
procedures for achieving or ensuring compliance with the water 
quality objectives for salt or nutrients.  These conditions can be 
caused by natural soils/conditions, discharges of waste, irrigation 
using surface water, groundwater or recycled water and water 
supply augmentation using surface or recycled water.  Regulation 
of recycled water alone will not address these conditions. 

(2) It is the intent of this Policy that salts and nutrients from all sources 
be managed on a basin-wide or watershed-wide basis in a manner 
that ensures attainment of water quality objectives and protection of 
beneficial uses.  The State Water Board finds that the appropriate 
way to address salt and nutrient issues is through the development 
of regional or subregional salt and nutrient management plans 
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rather than through imposing requirements solely on individual 
recycled water projects. 

b. Adoption of Salt/ Nutrient Management Plans. 

(1) The State Water Board recognizes that, pursuant to the letter dated 
December 19, 2008 and attached to the Resolution adopting this 
Policy, the local water and wastewater entities, together with local 
salt/nutrient contributing stakeholders, will fund locally driven and 
controlled, collaborative processes open to all stakeholders that will 
prepare salt and nutrient management plans for each basin/sub-
basin in California, including compliance with CEQA and 
participation by Regional Water Board staff.   

(a) It is the intent of this Policy for every groundwater basin/sub-
basin in California to have a consistent salt/nutrient 
management plan.  The degree of specificity within these 
plans and the length of these plans will be dependent on a 
variety of site-specific factors, including but not limited to 
size and complexity of a basin, source water quality, 
stormwater recharge, hydrogeology, and aquifer water 
quality.  It is also the intent of the State Water Board that 
because stormwater is typically lower in nutrients and salts 
and can augment local water supplies, inclusion of a 
significant stormwater use and recharge component within 
the salt/nutrient management plans is critical to the long-
term sustainable use of water in California.  Inclusion of 
stormwater recharge is consistent with State Water Board 
Resolution No. 2005-0006, which establishes sustainability 
as a core value for State Water Board programs and also 
assists in implementing Resolution No. 2008-0030, which 
requires sustainable water resources management and is 
consistent with Objective 3.2 of the State Water Board 
Strategic Plan Update dated September 2, 2008.   

(b) Salt and nutrient plans shall be tailored to address the water 
quality concerns in each basin/sub-basin and may include 
constituents other than salt and nutrients that impact water 
quality in the basin/sub-basin.  Such plans shall address and 
implement provisions, as appropriate, for all sources of salt 
and/or nutrients to groundwater basins, including recycled 
water irrigation projects and groundwater recharge reuse 
projects. 
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(c) Such plans may be developed or funded pursuant to the 
provisions of Water Code sections 10750 et seq. or other 
appropriate authority. 

(d) Salt and nutrient plans shall be completed and proposed to 
the Regional Water Board within five years from the date of 
this Policy unless a Regional Water Board finds that the 
stakeholders are making substantial progress towards 
completion of a plan.  In no case shall the period for the 
completion of a plan exceed seven years. 

(e) The requirements of this paragraph shall not apply to areas 
that have already completed a Regional Water Board 
approved salt and nutrient plan for a basin, sub-basin, or 
other regional planning area that is functionally equivalent to 
paragraph 6(b)3. 

(f) The plans may, depending upon the local situation, address 
constituents other than salt and nutrients that adversely 
affect groundwater quality. 

(2) Within one year of the receipt of a proposed salt and nutrient 
management plan, the Regional Water Boards shall consider for 
adoption revised implementation plans, consistent with Water Code 
section 13242, for those groundwater basins within their regions 
where water quality objectives for salts or nutrients are being, or 
are threatening to be, exceeded.  The implementation plans shall 
be based on the salt and nutrient plans required by this Policy. 

(3) Each salt and nutrient management plan shall include the following 
components: 

(a) A basin/sub-basin wide monitoring plan that includes an 
appropriate network of monitoring locations.  The scale of 
the basin/sub-basin monitoring plan is dependent upon the 
site-specific conditions and shall be adequate to provide a 
reasonable, cost-effective means of determining whether the 
concentrations of salt, nutrients, and other constituents of 
concern as identified in the salt and nutrient plans are 
consistent with applicable water quality objectives.  Salts, 
nutrients, and the constituents identified in paragraph 
6(b)(1)(f) shall be monitored.  The frequency of monitoring 
shall be determined in the salt/nutrient management plan 
and approved by the Regional Water Board pursuant to 
paragraph 6(b)(2). 
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(i) The monitoring plan must be designed to determine 
water quality in the basin.  The plan must focus on 
basin water quality near water supply wells and areas 
proximate to large water recycling projects, 
particularly groundwater recharge projects.  Also, 
monitoring locations shall, where appropriate, target 
groundwater and surface waters where groundwater 
has connectivity with adjacent surface waters. 

(ii) The preferred approach to monitoring plan 
development is to collect samples from existing wells 
if feasible as long as the existing wells are located 
appropriately to determine water quality throughout 
the most critical areas of the basin. 

(iii) The monitoring plan shall identify those stakeholders 
responsible for conducting, compiling, and reporting 
the monitoring data.  The data shall be reported to the 
Regional Water Board at least every three years. 

(b) A provision for annual monitoring of Constituents of 
Emerging Concern (e.g., endocrine disrupters, personal care 
products or pharmaceuticals) (CECs) consistent with 
recommendations by CDPH and consistent with any actions 
by the State Water Board taken pursuant to paragraph 10(b) 
of this Policy. 

(c) Water recycling and stormwater recharge/use goals and 
objectives. 

(d) Salt and nutrient source identification, basin/sub-basin 
assimilative capacity and loading estimates, together with 
fate and transport of salts and nutrients. 

(e) Implementation measures to manage salt and nutrient 
loading in the basin on a sustainable basis. 

(f) An antidegradation analysis demonstrating that the projects 
included within the plan will, collectively, satisfy the 
requirements of Resolution No. 68-16. 

(4) Nothing in this Policy shall prevent stakeholders from developing a 
plan that is more protective of water quality than applicable 
standards in the Basin Plan.  No Regional Water Board, however, 
shall seek to modify Basin Plan objectives without full compliance 
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with the process for such modification as established by existing 
law. 

 

7. Landscape Irrigation Projects1  

a. Control of incidental runoff.  Incidental runoff is defined as unintended 
small amounts (volume) of runoff from recycled water use areas, such as 
unintended, minimal over-spray from sprinklers that escapes the recycled 
water use area.  Water leaving a recycled water use area is not 
considered incidental if it is part of the facility design, if it is due to 
excessive application, if it is due to intentional overflow or application, or 
if it is due to negligence.  Incidental runoff may be regulated by waste 
discharge requirements or, where necessary, waste discharge 
requirements that serve as a National Pollutant Discharge Elimination 
System (NPDES) permit, including municipal separate storm water 
system permits, but regardless of the regulatory instrument, the project 
shall include, but is not limited to, the following practices: 

(1) Implementation of an operations and management plan that may 
apply to multiple sites and provides for detection of leaks, (for 
example, from broken sprinkler heads), and correction either within 
72 hours of learning of the runoff, or prior to the release of 1,000 
gallons, whichever occurs first, 

(2) Proper design and aim of sprinkler heads, 

(3) Refraining from application during precipitation events, and 

(4) Management of any ponds containing recycled water such that no 
discharge occurs unless the discharge is a result of a 25-year,  
24-hour storm event or greater, and there is notification of the 
appropriate Regional Water Board Executive Officer of the 
discharge. 

                                                 
1 Specified uses of recycled water considered “landscape irrigation” projects include any of the following:  
i. Parks, greenbelts, and playgrounds;  
ii. School yards;  
iii. Athletic fields;  
iv. Golf courses;  
v. Cemeteries;  
vi. Residential landscaping, common areas;  
vii. Commercial landscaping, except eating areas;  
viii. Industrial landscaping, except eating areas; and  
ix. Freeway, highway, and street landscaping.  
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b. Streamlined Permitting. 

(1) The Regional Water Boards shall, absent unusual circumstances 
(i.e., unique, site-specific conditions such as where recycled water 
is proposed to be used for irrigation over high transmissivity soils 
over a shallow (5’ or less) high quality groundwater aquifer), permit 
recycled water projects that meet the criteria set forth in this Policy, 
consistent with the provisions of this paragraph.  

(2) If the Regional Water Board determines that unusual circumstances 
apply, the Regional Water Board shall make a finding of unusual 
circumstances based on substantial evidence in the record, after 
public notice and hearing.  

(3) Projects meeting the criteria set forth below and eligible for 
enrollment under requirements established in a general order shall 
be enrolled by the State or Regional Water Board within 60 days 
from the date on which an application is deemed complete by the 
State or Regional Water Board.  For projects that are not enrolled in 
a general order, the Regional Water Board shall consider permit 
adoption within 120 days from the date on which the application is 
deemed complete by the Regional Water Board. 

(4) Landscape irrigation projects that qualify for streamlined permitting 
shall not be required to include a project specific receiving water 
and groundwater monitoring component unless such project 
specific monitoring is required under the adopted salt/nutrient 
management plan.  During the interim while the salt management 
plan is under development, a landscape irrigation project proponent 
can either perform project specific monitoring, or actively participate 
in the development and implementation of a salt/nutrient 
management plan, including basin/sub-basin monitoring.  Permits 
or requirements for landscape irrigation projects shall include, in 
addition to any other appropriate recycled water monitoring 
requirements, monitoring for priority pollutants in the recycled water 
at the recycled water production facility once per year, except when 
the recycled water production facility has a design production flow 
for the entire water reuse system of one million gallons per day or 
less.  For these smaller facilities, the recycled water shall be 
monitored for priority pollutants once every five years. 

(5) It is the intent of the State Water Board that the general permit for 
landscape irrigation projects be consistent with the terms of this 
Policy.   
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c. Criteria for streamlined permitting.  Irrigation projects using recycled 
water that meet the following criteria are eligible for streamlined 
permitting, and, if otherwise in compliance with applicable laws, shall be 
approved absent unusual circumstances: 

(1) Compliance with the requirements for recycled water established in 
Title 22 of the California Code of Regulations, including the 
requirements for treatment and use area restrictions, together with 
any other recommendations by CDPH pursuant to Water Code 
section 13523. 

(2) Application in amounts and at rates as needed for the landscape 
(i.e., at agronomic rates and not when the soil is saturated).  Each 
irrigation project shall be subject to an operations and management 
plan, that may apply to multiple sites, provided to the Regional 
Water Board that specifies the agronomic rate(s) and describes a 
set of reasonably practicable measures to ensure compliance with 
this requirement, which may include the development of water 
budgets for use areas, site supervisor training, periodic inspections, 
tiered rate structures, the use of smart controllers, or other 
appropriate measures. 

(3) Compliance with any applicable salt and nutrient management plan. 

(4) Appropriate use of fertilizers that takes into account the nutrient 
levels in the recycled water.  Recycled water producers shall 
monitor and communicate to the users the nutrient levels in their 
recycled water.  

8. Recycled Water Groundwater Recharge Projects 

a. The State Water Board acknowledges that all recycled water 
groundwater recharge projects must be reviewed and permitted on a site-
specific basis, and so such projects will require project-by-project review. 

b. Approved groundwater recharge projects will meet the following criteria: 

(1) Compliance with regulations adopted by CDPH for groundwater 
recharge projects or, in the interim until such regulations are 
approved, CDPH’s recommendations pursuant to Water Code 
section 13523 for the project (e.g., level of treatment, retention 
time, setback distance, source control, monitoring program, etc.). 

(2) Implementation of a monitoring program for CECs that is consistent 
with Attachment A and any recommendations from CDPH.  
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Groundwater recharge projects shall include monitoring of recycled 
water for priority pollutants twice per year. 

c. Nothing in this paragraph shall be construed to limit the authority of a 
Regional Water Board to protect designated beneficial uses, provided 
that any proposed limitations for the protection of public health may only 
be imposed following regular consultation by the Regional Water Board 
with CDPH, consistent with State Water Board Orders WQ 2005-0007 
and 2006-0001.  

d. Nothing in this Policy shall be construed to prevent a Regional Water 
Board from imposing additional requirements for a proposed recharge 
project that has a substantial adverse effect on the fate and transport of a 
contaminant plume or changes the geochemistry of an aquifer thereby 
causing the dissolution of constituents, such as arsenic, from the geologic 
formation into groundwater. 

e. Projects that utilize surface spreading to recharge groundwater with 
recycled water treated by reverse osmosis shall be permitted by a 
Regional Water Board within one year of receipt of recommendations 
from CDPH.  Furthermore, the Regional Water Board shall give a high 
priority to review and approval of such projects. 

9. Antidegradation 

a. The State Water Board adopted Resolution No. 68-16 as a policy 
statement to implement the Legislature’s intent that waters of the state 
shall be regulated to achieve the highest water quality consistent with the 
maximum benefit to the people of the state. 

b. Activities involving the disposal of waste that could impact high quality 
waters are required to implement best practicable treatment or control of 
the discharge necessary to ensure that pollution or nuisance will not 
occur, and the highest water quality consistent with the maximum benefit 
to the people of the state will be maintained.  

c. Groundwater recharge with recycled water for later extraction and use in 
accordance with this Policy and state and federal water quality law is to 
the benefit of the people of the state of California.  Nonetheless, the State 
Water Board finds that groundwater recharge projects using recycled 
water have the potential to lower water quality within a basin.  The 
proponent of a groundwater recharge project must demonstrate 
compliance with Resolution No. 68-16.  Until such time as a salt/nutrient 
management plan is in effect, such compliance may be demonstrated as 
follows:  
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(1) A project that utilizes less than 10 percent of the available 
assimilative capacity in a basin/sub-basin (or multiple projects 
utilizing less than 20 percent of the available assimilative capacity 
in a basin/sub-basin) need only conduct an antidegradation 
analysis verifying the use of the assimilative capacity.  For those 
basins/sub-basins where the Regional Water Boards have not 
determined the baseline assimilative capacity, the baseline 
assimilative capacity shall be calculated by the initial project 
proponent, with review and approval by the Regional Water Board, 
until such time as the salt/nutrient plan is approved by the Regional 
Water Board and is in effect.  For compliance with this 
subparagraph, the available assimilative capacity shall be 
calculated by comparing the mineral water quality objective with the 
average concentration of the basin/sub-basin, either over the most 
recent five years of data available or using a data set approved by 
the Regional Water Board Executive Officer.  In determining 
whether the available assimilative capacity will be exceeded by the 
project or projects, the Regional Water Board shall calculate the 
impacts of the project or projects over at least a ten year time 
frame. 

(2) In the event a project or multiple projects utilize more than the 
fraction of the assimilative capacity designated in subparagraph (1), 
then a Regional Water Board-deemed acceptable antidegradation 
analysis shall be performed to comply with Resolution No. 68-16.  
The project proponent shall provide sufficient information for the 
Regional Water Board to make this determination.  An example of 
an approved method is the method used by the State Water Board 
in connection with Resolution No. 2004-0060 and the Regional 
Water Board in connection with Resolution No. R8-2004-0001.  An 
integrated approach (using surface water, groundwater, recycled 
water, stormwater, pollution prevention, water conservation, etc.) to 
the implementation of Resolution No. 68-16 is encouraged. 

d. Landscape irrigation with recycled water in accordance with this Policy is 
to the benefit of the people of the State of California.  Nonetheless, the 
State Water Board finds that the use of water for irrigation may, 
regardless of its source, collectively affect groundwater quality over time.  
The State Water Board intends to address these impacts in part through 
the development of salt/nutrient management plans described in 
paragraph 6. 

(1) A project that meets the criteria for a streamlined irrigation permit 
and is within a basin where a salt/nutrient management plan 
satisfying the provisions of paragraph 6(b) is in place may be 
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approved without further antidegradation analysis, provided that the 
project is consistent with that plan.  

(2) A project that meets the criteria for a streamlined irrigation permit 
and is within a basin where a salt/nutrient management plan 
satisfying the provisions of paragraph 6(b) is being prepared may 
be approved by the Regional Water Board by demonstrating 
through a salt/nutrient mass balance or similar analysis that the 
project uses less than 10 percent of the available assimilative 
capacity as estimated by the project proponent in a basin/sub-basin 
(or multiple projects using less than 20 percent of the available 
assimilative capacity as estimated by the project proponent in a 
basin/sub-basin). 

 

10. Constituents of Emerging Concern 

a. General Provisions 

(1) Regulatory requirements for recycled water shall be based on the 
best available peer-reviewed science.  In addition, all uses of 
recycled water must meet conditions set by CDPH.  

(2) Knowledge of risks will change over time and recycled water 
projects must meet legally applicable criteria.  However, when 
standards change, projects should be allowed time to comply 
through a compliance schedule. 

(3) The state of knowledge regarding CECs is incomplete.  There 
needs to be additional research and development of analytical 
methods and surrogates to determine potential environmental and 
public health impacts.  Agencies should minimize the likelihood of 
CECs impacting human health and the environment by means of 
source control and/or pollution prevention programs.  

(4) Regulating most CECs will require significant work to develop test 
methods and more specific determinations as to how and at what 
level CECs impact public health or our environment.  

b. Research Program 

(1) The State Water Board, in consultation with CDPH, convened a 
“blue-ribbon” advisory panel to guide future actions relating to 
CECs. 
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(a) The panel was actively managed by the State Water Board 
and was composed of the following:  one human health 
toxicologist, one environmental toxicologist, one 
epidemiologist, one biochemist, one civil engineer familiar 
with the design and construction of recycled water treatment 
facilities, and one chemist familiar with the design and 
operation of advanced laboratory methods for the detection 
of emerging constituents.  Each of these panelists had 
extensive experience as a principal investigator in their 
respective areas of expertise. 

(b) The panel reviewed the scientific literature and submitted a 
report to the State Water Board and CDPH that described 
the current state of scientific knowledge regarding the risks 
of CECs to public health and the environment.  In December 
2010, the State Water Board, in coordination with CDPH, 
held a public hearing to hear a presentation on the report 
and to receive comments from stakeholders.  

(c) The State Water Board considered the panel report and the 
comments received and adopted an amendment to the 
Policy establishing monitoring requirements for CECs in 
recycled water.  These monitoring requirements are 
prescribed in Attachment A.  

(2) The panel or a similarly constituted panel shall update the report 
every five years.  The next update is due in June 2015.  

(a) Each updated report shall recommend actions that the State 
of California should take to improve our understanding of 
CECs and, as may be appropriate, to protect public health 
and the environment. 

(b) The updated reports shall answer the following questions:  
What are the appropriate constituents to be monitored in 
recycled water, including analytical methods and method 
detection limits?  What is the known toxicological information 
for the above constituents?  Would the above lists change 
based on level of treatment and use?  If so, how?  What are 
possible indicators that represent a suite of CECs?  What 
levels of CEC’s should trigger enhanced monitoring of CEC’s 
in recycled water, groundwater and/or surface waters? 

(c) Within six months from receipt of an updated report, the 
State Water Board shall hold a hearing to consider 
recommendations from staff and shall endorse the 



16 
As modified by 

State Water Board Resolution 2013-0003 
(January 22, 2013) 

 

recommendations, as appropriate, after making any 
necessary modifications.   

c. Permit Provisions 

Permits for recycled water projects shall be consistent with any CDPH 
recommendations to protect public health and the monitoring requirements 
prescribed in Attachment A.  

11. Incentives for the Use of Recycled Water 

a. Funding 

The State Water Board will request CDWR to provide priority funding for 
projects that have major recycling components; particularly those that 
decrease demand on potable water supplies.  The State Water Board will 
also request priority funding for stormwater recharge projects that 
augment local water supplies.  The State Water Board shall promote the 
use of the State Revolving Fund (SRF) for water purveyor, stormwater 
agencies, and water recyclers to use for water reuse and stormwater use 
and recharge projects.  

b. Stormwater 

The State Water Board strongly encourages all water purveyors to provide 
financial incentives for water recycling and stormwater recharge and reuse 
projects.  The State Water Board also encourages the Regional Water 
Boards to require less stringent monitoring and regulatory requirements 
for stormwater treatment and use projects than for projects involving 
untreated stormwater discharges. 

c. TMDLs 

Water recycling reduces mass loadings from municipal wastewater 
sources to impaired waters.  As such, waste load allocations shall be 
assigned as appropriate by the Regional Water Boards in a manner that 
provides an incentive for greater water recycling. 
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ATTACHMENT A 

 
REQUIREMENTS FOR MONITORING 

CONSTITUENTS OF EMERGING CONCERN  

FOR RECYCLED WATER 

 

The purpose of this attachment to the Recycled Water Policy (Policy) is to provide 
direction to the Regional Water Quality Control Boards (Regional Water Boards) on 
monitoring requirements for constituents of emerging concern2 (CECs) in recycled 
municipal wastewater, herein referred to as “recycled water.”  The monitoring 
requirements and criteria for evaluating monitoring results in the Policy are based on 
recommendations from a Science Advisory Panel3.  The monitoring requirements 
pertain to the production and use of recycled water for groundwater recharge reuse4 by 
surface and subsurface application methods.  The monitoring requirements apply to 
recycled water producers, including entities that further treat or enhance the quality of 
recycled water supplied by municipal wastewater treatment facilities, and groundwater 
recharge reuse facilities. 
 
Groundwater recharge by surface application is the controlled application of water to a 
spreading area for infiltration resulting in the recharge of a groundwater basin.  
Subsurface application is the controlled application of water to a groundwater basin or 
aquifer by a means other than surface application, such as direct injection through a 
well. 
 
The California Department of Public Health (CDPH) shall be consulted for any additional 
monitoring requirements for recycled water use found necessary by CDPH to protect 
human health.  

                                                 
2 For this Policy, CECs are defined to be chemicals in personal care products, pharmaceuticals including 
antibiotics, antimicrobials; industrial, agricultural, and household chemicals; hormones; food additives;  
transformation products, inorganic constituents; and nanomaterials. 
3 The Science Advisory Panel was convened in accordance with provision 10.b. of the Policy.  The 
panel’s recommendations were presented in the report; Monitoring Strategies for Chemicals of Emerging 
Concern (CECs) in Recycled Water – Recommendations of a Science Advisory Panel, dated June 25, 
2010. 
4 As used in this attachment, use of recycled water for groundwater recharge reuse has the same 
meaning as indirect potable reuse for groundwater recharge as defined in Water Code section 13561(c), 
where it is defined as the planned use of recycled water for replenishment of a groundwater basin or an 
aquifer that has been designated as a source of water supply for a public water system. 

http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
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1.  CECS AND SURROGATES 

 
Within this Policy, CECs of toxicological relevance to human health are referred to as 
“health-based CECs.”5  CECs determined not to have human health relevance, but 
useful for monitoring treatment process effectiveness, are referred to as “performance 
indicator CECs.”  A performance indicator CEC is an individual CEC used for evaluating 
a family of CECs with similar physicochemical or biodegradable characteristics.  The 
removal of a performance indicator CEC through a treatment process provides an 
indication of removal of CECs with similar properties.  A health-based CEC may also 
serve as a performance indicator CEC. 
 
A surrogate is a measurable physical or chemical property, such as chlorine residual or 
electrical conductivity, that can be used to measure the effectiveness of trace organic 
compound removal by treatment process and/or provide an indication of a treatment 
process failure.  A reverse osmosis (RO) treatment process, for example, is expected to 
substantially reduce the electrical conductivity of the recycled water being treated.  This 
reduction in the level of the surrogate also provides an indication that inorganic and 
organic compounds, including CECs, are being removed. 
 
Recycled water monitoring programs used for groundwater recharge reuse shall include 
monitoring for:  (1) human health-based CECs; (2) performance indicator CECs; and  
(3) surrogates.  The purpose of monitoring performance indicator CECs and surrogates 
is to assess the effectiveness of unit processes to remove CECs.  For this policy for 
groundwater recharge reuse, unit processes that remove CECs include RO, advanced 
oxidation processes (AOPs), and soil aquifer treatment.6 AOPs are treatment processes 
involving the use of oxidizing agents, such as hydrogen peroxide and ozone, combined 
with ultraviolet light irradiation.  Soil aquifer treatment is a natural treatment process that 
removes CECs as water passes through soil, the vadose zone, and within an aquifer. 
 
This Policy provides CEC monitoring requirements for recycled water which undergoes 
additional treatment by soil aquifer treatment or by RO followed by AOPs.  CEC 
monitoring requirements for groundwater recharge reuse projects implementing 
treatment processes that provide control of CECs by processes other than soil aquifer 
treatment or RO/AOPs shall be established on a case-by-case basis by the State Water 
Board in consultation with CDPH. 
 

                                                 
5 Heath-based CECs were determined through a screening process that was developed and conducted 
by the CEC Science Advisory Panel; Monitoring Strategies for Chemicals of Emerging Concern (CECs) in 
Recycled Water – Recommendations of a Science Advisory Panel, dated June 25, 2010. 
6 For evaluating removal of CECs, the treatment zone for soil aquifer treatment is from the surface of the 
application area through the unsaturated zone to groundwater, including groundwater within a 30-day 
travel time distance through the aquifer downgradient of the surface application area. 

http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
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Monitoring of health-based CECs or performance indicator CECs is not required for 
recycled water used for landscape irrigation due to the low risk for ingestion of the 
water.7   
 

1.1. CECs for Monitoring Programs 
 
This Policy provides requirements for monitoring CECs in recycled water used for 
groundwater recharge reuse.  The Regional Water Boards shall not issue requirements 
for monitoring of additional CECs in recycled water beyond the requirements provided in 
this Policy except when recommended by CDPH or requested by the project proponent.  
 
Table 1 provides the health-based CECs and performance indicator CECs to be 
monitored along with their respective reporting limits.  All CECs listed for a recycled 
water application shall be monitored during an initial assessment monitoring phase, as 
described in Section 3.1.  Based on monitoring results and findings, the list of 
performance indicator CECs required for monitoring may be refined for subsequent 
monitoring phases.  The health-based CECs listed in Table 1 shall be monitored during 
the entirety of the initial assessment and baseline monitoring phases (Sections 3.1 and 
3.2).  Based on the results of the baseline monitoring phase and/or subsequent 
monitoring, the list of health-based CECs required for monitoring may be revised.  The 
method for evaluation of monitoring results for health-based CECs is provided in 
Section 4.2. 
 
Quality assurance and quality control measures shall be used for both collection of 
samples and laboratory analysis work.  The project proponent shall develop a quality 
assurance project plan that includes the appropriate number of field blanks, laboratory 
blanks, replicate samples, and matrix spikes.   

                                                 
7 “For monitoring programs to assess CEC threats for urban irrigation reuse, none of the chemicals for 
which measurement methods and exposure data are available exceeded the threshold for monitoring 
priority. This is largely attributable to higher Monitoring Trigger Levels (MTLs), because of reduced water 
ingestion in a landscape irrigation setting compared to drinking water.” MTLs are health-based screening 
level values for CECs for a particular water reuse scenario.  MTLs were established in, Monitoring 
Strategies for Chemicals of Emerging Concern (CECs) in Recycled Water – Recommendations of a 
Science Advisory Panel, dated June 25, 2010. 

http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
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Table 1 – CECs to be Monitored 
 

Constituent Constituent 
Group 

Relevance/Indicator 
Type 

Reporting 
Limit (µg/L) 

GROUNDWATER RECHARGE REUSE - SURFACE APPLICATION 
17β-estradiol Steroid 

hormones 
Health 0.001 

Caffeine Stimulant Health & Performance 0.05 
N-Nitrosodimethylamine 
(NDMA) 

Disinfection 
byproduct 

Health 0.002 

Triclosan Antimicrobial Health 0.05 
Gemfibrozil Pharmaceutical Performance 0.01 
Iopromide Pharmaceutical Performance 0.05 
N,N-Diethyl-meta-
toluamide (DEET) 

Personal care 
product 

Performance 0.05 

Sucralose Food additive Performance 0.1 
GROUNDWATER RECHARGE REUSE - SUBSURFACE APPLICATION 
17β-estradiol Steroid 

hormones 
Health 0.001 

Caffeine Stimulant Health & Performance 0.05 
NDMA Disinfection 

byproduct 
Health & Performance 0.002 

Triclosan Antimicrobial Health 0.05 
DEET Personal care 

product 
Performance 0.05 

Sucralose Food additive Performance 0.1 
µg/L – Micrograms per liter 
 
Analytical methods for laboratory analysis of CECs shall be selected to achieve the 
reporting limits presented in Table 1.  The analytical methods shall be based on 
methods published by the United States Environmental Protection Agency, methods 
certified by CDPH, or peer reviewed and published methods that have been reviewed 
by CDPH, including those published by voluntary consensus standards bodies such as 
the Standards Methods Committee and the American Society for Testing and Materials 
International.  Any modifications to the published or certified methods shall be reviewed 
by CDPH and subsequently submitted to the Regional Water Board in an updated 
quality assurance project plan. 



A-5 
As modified by 

State Water Board Resolution 2013-0003 
(January 22, 2013) 

 

 

1.2. Surrogates for Monitoring Programs 
 
Table 2 presents a list of surrogates that shall be considered for monitoring treatment of 
recycled water used for groundwater recharge reuse.  Other surrogates not listed in 
Table 2 may also be considered. 

 
Table 2:  Surrogates 

 
GROUNDWATER RECHARGE REUSE - SURFACE 
APPLICATION  
Ammonia 
Total Organic Carbon (TOC) 
Nitrate 
Ultraviolet (UV) Light  Absorption 
GROUNDWATER RECHARGE REUSE - SUBSURFACE 
APPLICATION  
Electrical Conductivity 
TOC 

 
The project proponent shall propose surrogates to monitor on a case-by-case basis 
appropriate for the treatment process or processes.  The Regional Water Board shall 
review and approve the selected surrogates in consultation with CDPH.    
 
Where applicable, surrogates may be measured using on-line or hand-held instruments 
provided that instrument calibration procedures are implemented in accordance with the 
manufacturer’s specifications and that calibration is documented. 
 

2.  MONITORING LOCATIONS 

 
Monitoring locations for CECs and surrogates are described in this section.  
 

2.1. Health-Based CEC Monitoring Locations 
 

2.1.1. Groundwater Recharge Reuse - Surface Application 
 
For groundwater recharge reuse projects implementing surface application of recycled 
water, health-based CECs shall be monitored at these locations: 
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(1) Following tertiary treatment8 prior to application to the surface spreading area; and 
 
(2) At monitoring well locations designated in consultation with CDPH within the 

distance groundwater travels downgradient from the application site in 30 days.  
Monitoring locations for health-based CECs for the phases of monitoring are presented 
in Tables 3 through 5. 
 

2.1.2. Groundwater Recharge Reuse - Subsurface Application 
 
For groundwater recharge reuse projects implementing subsurface application of 
recycled water, health-based CECs shall be monitored at a location following treatment 
prior to release into an aquifer. 
 

2.2. Performance Indicator CEC and Surrogate Monitoring Locations 
 
To allow evaluation of individual unit processes or a combination of unit processes that 
provide removal of CECs, performance indicator CECs and surrogates shall be 
monitored at the locations described below and presented in Tables 3 through 5. 

 

2.2.1. Groundwater Recharge Reuse - Surface Application 
 
For groundwater recharge reuse projects using surface application of recycled water, 
performance indicator CECs and surrogates shall be monitored  at these locations: 
 
(1) Following tertiary treatment prior to application to the surface spreading area; and 
 
(2) At monitoring well locations designated in consultation with CDPH within the 

distance groundwater travels downgradient from the application site in 30 days.  
 
Monitoring locations for performance indicator CECs and surrogates for the phases of 
monitoring are presented in Tables 3 through 5. 
 

2.2.2. Groundwater Recharge Reuse - Subsurface Application 
 
For groundwater recharge reuse projects using subsurface application of recycled 
water, performance indicator CECs shall be monitored in recycled water at these 
locations: 
 
(1) Prior to treatment by RO; and 
                                                 
8 Standards for disinfected tertiary recycled water presented in California Code of Regulations, Title 22, 
section 60301.230 and 60301.320. 
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(2) Following treatment prior to release to the aquifer. 

 
If the project proponent can demonstrate that the RO unit will not substantially remove a 
CEC, the Regional Water Board may allow monitoring for that CEC prior to the AOPs, 
instead of prior to the RO unit.  
 
For groundwater recharge reuse projects using subsurface application of recycled 
water, surrogates shall be monitored at locations proposed by the project proponent and 
approved by the Regional Water Board in consultation with CDPH. 
 

3.  PHASED MONITORING REQUIREMENTS 

 
The Regional Water Board shall phase the monitoring requirements for CECs and 
surrogates for groundwater recharge reuse projects.  The purpose of phased monitoring 
is to allow monitoring requirements for health-based CECs, performance indicator CECs 
and surrogates to be refined based on the monitoring results and findings of the 
previous phase.  An initial assessment monitoring phase, followed by a baseline 
monitoring phase, shall be conducted to determine the project-specific monitoring 
requirements for standard operations.  The initial assessment and baseline monitoring 
phases shall be conducted after CDPH approval for groundwater recharge reuse project 
operation. 
 

3.1. Initial Assessment Monitoring Phase 
 
The purposes of the initial assessment phase are to: (1) identify the occurrence of 
health-based CECs, performance indicator CECs, and surrogates in recycled water and 
groundwater;9 (2) determine treatment effectiveness; (3) define the project-specific 
performance indicator CECs and surrogates to monitor during the baseline phase; and 
(4) specify the expected removal percentages for performance indicator CECs and 
surrogates.  The monitoring requirements for the initial assessment monitoring phase 
shall apply to the start-up of new facilities, piloting of new unit processes at existing 
facilities, and existing facilities where CECs and surrogates have not been assessed 
equivalent to the requirements of this Policy.  Data from prior assessment need not 
replicate the exact frequency and duration of the initial assessment phase requirements 
specified in Table 3, if the overall robustness and size of the data are sufficient to 
adequately characterize the CECs, surrogates, and treatment performance.  The initial 
assessment monitoring phase shall be conducted for a period of one year. 
 
During the initial assessment monitoring phase for the applicable recycled water 
application method, each of the health-based CECs and performance indicator CECs 
                                                 
9 The identification of the occurrence of health-based CECs, performance indicator CECs, and surrogates 
in groundwater only applies to groundwater recharge reuse by surface application.  
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listed in Table 1 and appropriate surrogates (see Section 1.2) shall be monitored.  
Surrogates shall be selected to monitor individual unit processes or combinations of unit 
processes that remove CECs.  Performance indicator CEC and surrogate monitoring 
results that demonstrate measurable removal for a given unit process shall be 
candidates for use in the monitoring programs for the baseline and standard operation 
phases.  Monitoring requirements for the initial assessment phase are summarized in 
Table 3. 
 
For existing groundwater recharge reuse projects, historic monitoring data may be used 
to assess the occurrence and removal of CECs and surrogates.  Existing projects 
demonstrating prior assessment of CECs and surrogates equivalent to the initial 
assessment phase requirements of this Policy may skip the initial monitoring phase and 
initiate the baseline monitoring phase requirements in Section 3.2. 
Monitoring results shall be evaluated following each sampling event to allow timely 
implementation of any response actions.  If evaluation of monitoring results indicates a 
concern, such as finding a concentration of a health-based CEC above the thresholds 
described in Table 7, more frequent monitoring may be required to further evaluate the 
effectiveness of the treatment process.  Additional actions may also be warranted, 
which may include, but not be limited to, resampling to confirm a result, additional 
monitoring, implementation of a source identification program, toxicological studies, 
engineering removal studies, and/or modification of facility operations.  If additional 
monitoring is required, the Regional Water Board shall consult with CDPH and revise 
the Monitoring and Reporting Program as appropriate.  Evaluation of monitoring results 
and determination of appropriate response actions based on the monitoring results are 
presented in Section 4. 
 
Following completion of the initial assessment monitoring phase, monitoring 
requirements shall be re-evaluated and subsequent requirements for the baseline 
monitoring phase shall be determined on a project-specific basis. 
 

3.2. Baseline Monitoring Phase 
 
Based on the findings of the initial assessment monitoring phase, project-specific 
performance indicator CECs and surrogates shall be selected for monitoring during the 
baseline monitoring phase.  The purpose of the baseline monitoring phase is to assess 
and refine which health-based CECs, performance indicator CECs and surrogates are 
appropriate to monitor the removal of CECs and treatment system performance for the 
standard operation of a facility.  Performance indicator CECs and surrogates that 
exhibited reduction by unit processes and/or provided an indication of operational 
performance shall be selected for monitoring during the baseline monitoring phase.  
Surrogates not reduced through a unit process are not good indicators of the unit’s 
intended performance.  For example, soil aquifer treatment may not effectively lower 
electrical conductivity.  Therefore, electrical conductivity may not be a good surrogate 
for soil aquifer treatment. The baseline monitoring phase shall be conducted for a period 
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of three years following the initial assessment monitoring phase.  Monitoring 
requirements for the baseline phase are summarized in Table 4.  If a performance 
indicator CEC listed in Table 1 is found not to be a good indicator, the project proponent 
shall propose an alternative performance indicator CEC representative of the 
constituent group to monitor.  This performance indicator CEC shall be subject to 
approval by the Regional Water Board in consultation with CDPH. 
 
For existing groundwater recharge reuse projects, historic monitoring data may be used 
to assess removal of health-based CECs, performance indicator CECs and surrogates.  
Existing projects that can demonstrate prior assessment of CECs and surrogates 
equivalent to the initial assessment phase and baseline phase requirements of this 
Policy may be eligible for the standard operation monitoring requirements. 
 
Monitoring results shall be evaluated following each sampling event to allow timely 
implementation of any response actions.  If evaluation of monitoring results indicates a 
concern, such as finding a concentration of a health-based CEC above the thresholds 
described in Table 7, more frequent monitoring may be required to further evaluate the 
effectiveness of the treatment process.  Additional actions may also be warranted, 
which may include, but not be limited to, resampling to confirm a result, additional 
monitoring, implementation of a source identification program, toxicological studies, 
engineering removal studies, and/or modification of facility operation.  If additional 
monitoring is required, the Regional Water Board shall consult with CDPH and revise 
the Monitoring and Reporting Program as appropriate.  Evaluation of monitoring results 
and determination of appropriate response actions based on the monitoring results are 
presented in Section 4. 
 
Following the baseline operation monitoring phase, monitoring requirements shall be re-
evaluated and subsequent requirements for the standard operation of a project shall be 
determined on a project-specific basis. 
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Table 3:  Initial Assessment Phase Monitoring Requirements 
 

Recycled Water Use Constituent Frequency Monitoring Point 

Groundwater Recharge 
Reuse- Surface 
Application 

Health-Based CECs 
and Performance 
Indicator CECs: 
All listed in Table 1. 
 

Quarterly1 - Following tertiary 
treatment prior to 
application to surface 
spreading area. 
 

- At monitoring well 
locations designated in 
consultation with CDPH.2 

Surrogates: 
To be selected on a 
project-specific 
basis.5 

1st 3 months: 
To be determined 
on a project-
specific basis.3 

- Following tertiary 
treatment prior to 
application to the surface 
spreading area. 
 
-  At monitoring well 
locations designated in 
consultation with CDPH.2  

3-12 months:   
To be determined 
on a project- 
specific basis.3 

- Following tertiary 
treatment prior to 
application to the surface 
spreading area. 
 
- At monitoring well 
locations designated in 
consultation with CDPH.2  

Groundwater Recharge 
Reuse -Subsurface 
Application 

Health-Based CECs: 
All listed in Table 1. 

Quarterly1 Following treatment prior to 
release to the aquifer. 

Performance 
Indicator CECs: 
All listed in Table 1. 

Quarterly1 - Prior to RO treatment.4 

 
- Following treatment prior 
to release to the aquifer. 

Surrogates: 
To be selected on a 
project-specific 
basis.5 

 
To be determined 
on a project-
specific basis. 

 
- At locations approved by 
the Regional Water Board.6 

 
1 – This is the initial monitoring frequency for the monitoring and reporting program. The Regional Water 
Board may require additional monitoring to respond to a concern as stated in Section 3.1.  
2 – Groundwater within the distance groundwater travels downgradient from the application site in 30-
days.  
3 – The monitoring frequency shall be determined by the Regional Water Board in consultation with 
CDPH. The intent is to have an increased monitoring frequency during the first three months and a 
decreased monitoring frequency after three months. 
4 – If the project proponent can demonstrate that the RO unit will not substantially remove a CEC, the 
Regional Water Board may allow monitoring for that CEC prior to the AOP, instead of prior to the RO unit. 
5 – See Section 1.2 for guidance on selection of surrogates. 
6 – See Section 2.2.2 for information on surrogate monitoring locations for subsurface application.
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Table 4:  Baseline Phase Monitoring Requirements 
 

Recycled Water Use Constituent Frequency Monitoring Point 

Groundwater Recharge 
Reuse – Surface 
Application 

Health-Based CECs: 
All listed in Table 1. 
 
Performance 
Indicator CECs: 
Selected based on 
the findings of the 
initial assessment 
phase. 

Semi-Annually1  
 

- Following tertiary 
treatment prior to 
application to the surface 
spreading area. 
 
- At monitoring well 
locations designated in 
consultation with CDPH.2 

Surrogates: 
Selected based on 
the findings of the 
initial assessment 
phase. 

Based on findings 
of the initial 
assessment 
phase.  
  
. 

- Following tertiary 
treatment prior to 
application to the surface 
spreading area. 
 
- At monitoring well 
locations designated in 
consultation with CDPH.2 

Groundwater Recharge 
Reuse – Subsurface 
Application 

Health-Based CECs: 
All listed in Table 1. 

Semi-Annually1 Following treatment prior to 
release to the aquifer. 

Performance 
Indicator CECs: 
Selected based on 
the findings of the 
initial assessment 
phase. 

Semi-Annually1 - Prior to RO treatment.3 

 
- Following treatment prior 
to release to the aquifer. 

Surrogates: 
Selected based on 
the findings of the 
initial assessment 
phase. 

 
Based on findings 
of the initial 
assessment 
phase.  
 

 
- At locations approved by 
the Regional Water Board. 4 

1 – More frequent monitoring may be required to respond to a concern as stated in Section 3.2.  
2 – Groundwater within the distance groundwater travels downgradient from the application site in 30-
days.  
3 – If the project proponent can demonstrate that the RO unit will not substantially remove a CEC, the 
Regional Water Board may allow monitoring for that CEC prior to the AOP, instead of prior to the RO unit. 
4 – See Section 2.2.2 for information on surrogate monitoring locations for subsurface application.  
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3.3. Standard Operation Monitoring 
 
Based on the findings of the baseline monitoring phase, monitoring requirements for 
health-based CECs, performance indicator CECs and surrogates may be refined to 
establish project-specific requirements for monitoring the standard operating conditions 
of a groundwater recharge reuse project.  Monitoring requirements for the standard 
operation phase are summarized in Table 5.  The list of health-based CECs may be 
revised to remove a health-based CEC from the list if monitoring results meet the 
conditions of the minimum threshold level presented in Table 7.  Performance indicator 
CECs and surrogates that exhibited reduction by a unit process and/or provided an 
indication of operational performance shall be selected for monitoring of standard 
operations.  If a performance indicator CEC is found to be a poor indicator, the project 
proponent shall propose an alternative performance indicator CEC representative of the 
constituent group to monitor.  This performance indicator CEC shall be subject to 
approval by the Regional Water Board in consultation with CDPH. 
 
Monitoring locations for the standard operation phase shall be the same as the locations 
used for the baseline monitoring phase. 
 
Monitoring for health-based CECs and performance indicator CECs shall be conducted 
on a semi-annual basis, unless the project demonstrates consistency in treatment 
effectiveness in removal of CECs, treatment operational performance, and appropriate 
recycled water quality.  These projects may be monitored for CECs on an annual basis.  
Monitoring frequencies for CECs and surrogates for standard operation monitoring are 
presented in Table 5. 
 
Monitoring results shall be evaluated following each sampling event to allow timely 
implementation of any response actions.  If evaluation of monitoring results indicates a 
concern, such as finding a health-based CEC above the thresholds described in Table 7 
or a decline in removal of a performance indicator CEC from the performance levels 
established during the initial and baseline monitoring phases, more frequent monitoring 
may be required to further evaluate the effectiveness of the treatment process.  
Additional actions may also be warranted, which may include, but not be limited to, 
resampling to confirm a result, additional monitoring, implementation of a source 
identification program, toxicological studies, engineering removal studies, and/or 
modification of facility operation.  If additional monitoring is required, the Regional Water 
Board shall consult with CDPH and revise the Monitoring and Reporting Program as 
appropriate.  Evaluation of monitoring results and determination of appropriate response 
actions based on the monitoring results are presented in Section 4. 
 



A-13 
As modified by 

State Water Board Resolution 2013-0003 
(January 22, 2013) 

 

 

Table 5:  Standard Operation Monitoring Requirement 
 

Recycled Water Use Constituent Frequency Monitoring Point 

Groundwater 
Recharge Reuse -
Surface Application 

Health-Based CECs:  
Selected based on 
the findings of the 
baseline phase. 

Semi-Annually or 
Annually1 

- Following tertiary 
treatment prior to 
application to the surface 
spreading area. 
 
-  At monitoring well 
locations designated in 
consultation with CDPH.2 

Performance 
Indicator CECs: 
Selected based on 
the findings of the 
baseline phase. 
Surrogates: 
Selected based on 
the findings of the 
baseline phase. 

 
Based on findings 
of the baseline 
assessment 
phase. 

 
- Following tertiary 
treatment prior to 
application to the surface 
spreading area. 
 
- At monitoring well 
locations designated in 
consultation with CDPH.2  

Groundwater 
Recharge Reuse -
Subsurface Application 

Health-Based CECs: 
Selected based on 
the findings of the 
baseline phase 

Semi-Annually or 
Annually1 

-Following RO/AOPs 
treatment prior to release to 
the aquifer. 

Performance 
Indicator CECs: 
Selected based on 
the findings of the 
baseline phase. 

Semi-Annually or 
Annually1 

- Prior to RO treatment.3 

 
- Following treatment prior 
to release to the aquifer. 

Surrogates: 
Selected based on 
the findings of the 
baseline phase, 

 
Based on findings 
of the baseline 
assessment 
phase. 
 

 
At locations approved by 
the Regional Water Board.4  

1 – More frequent monitoring may be required to respond to a concern as stated in Section 3.3. 
2 – Groundwater within the distance groundwater travels downgradient from the application site in 30-
days.  
3 – If the project proponent can demonstrate that the RO unit will not substantially remove a CEC, the 
Regional Water Board may allow monitoring for that CEC prior to the AOP, instead of prior to the RO unit. 
4 – See Section 2.2.2 for information on surrogate monitoring locations for subsurface application. 
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4.  EVALUATION OF CEC AND SURROGATE MONITORING RESULTS 

 
This section presents the approaches for evaluating treatment process performance 
and health-based CEC monitoring results.  Monitoring results for performance indicator 
CECs and surrogates shall be used to evaluate the operational performance of a 
treatment process and the effectiveness of a treatment process in removing CECs.  For 
evaluation of health-based CEC monitoring results, a multi-tiered approach of 
thresholds and corresponding response actions is presented in Section 4.2.  The 
evaluation of monitoring results shall be included in monitoring reports submitted to the 
Regional Water Board and CDPH. 
 

4.1 Evaluation of Performance Indicator CEC and Surrogate Results 
 
The effectiveness of a treatment process to remove CECs shall be evaluated by 
determining the removal percentages for performance indicator CECs and surrogates.  
The removal percentage is the difference in the concentration of a compound in 
recycled water prior to and after a treatment process (e.g., soil aquifer treatment or RO 
followed by AOPs), divided by the concentration prior to the treatment process and 
multiplied by 100. 
 

Removal Percentage = ([Xin – Xout]/Xin) (100) 
 

Xin - Concentration in recycled water prior to a treatment process 
Xout - Concentration in recycled water after a treatment process 

 
During the initial assessment, the recycled water project proponent shall monitor 
performance to determine removal percentages for performance indicator CECs and 
surrogates.  The removal percentages shall be confirmed during the baseline monitoring 
phase.  One example of removal percentages from Drews et. al. (2008) for each 
application scenario and their associated processes (i.e. soil aquifer treatment or 
RO/AOPs) is presented in Table 6.  The established removal percentages for each 
project shall be used to evaluate treatment effectiveness and operational performance. 
 

4.1.1. Groundwater Recharge Reuse – Surface Application 
 
For groundwater recharge reuse by surface application, the removal percentage shall 
be determined by comparing the quality of the recycled water applied to a surface 
spreading area to the quality of groundwater at monitoring wells.  The distance between 
the application site and the monitoring wells shall be no more than the distance the 
groundwater travels in 30 days downgradient from the application site.  The location of 
the monitoring wells shall be designated in consultation with CDPH.  The removal 
percentage shall be adjusted to account for dilution from potable water applied to the 
application site, storm water applied to the application site, and native groundwater.  
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The removal percentage shall also be adjusted to account for CECs in these waters.  
The project proponent shall submit a proposal to the Regional Water Board and CDPH 
as part of its operation plan on how it will perform this accounting.  
 

4.1.2. Groundwater Recharge Reuse – Subsurface Application 
 
For groundwater recharge reuse using subsurface application, the removal percentage 
shall be determined by comparing recycled water quality before treatment by RO/AOPs 
and after treatment prior to release to the aquifer. 
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Table 6:  Monitoring Trigger Levels and Removal Percentages 
 
Constituent/ 
Parameter 

Relevance/Indicator 
Type/Surrogate 

Monitoring 
Trigger Level 

(micrograms/liter)1 

Removal 
Percentages (%)2 

GROUNDWATER RECHARGE REUSE - SURFACE APPLICATION3 

17β-estradiol Health 0.0009 --4 
Caffeine Health & 

Performance 
0.35 >90 

NDMA Health 0.01 -- 
Triclosan Health 0.35 -- 
Gemfibrozil Performance -- >90 
Iopromide Performance -- >90 
DEET Performance -- >90 
Sucralose Performance -- <255 
Ammonia Surrogate -- >90 
TOC Surrogate -- >30 
Nitrate Surrogate -- >30 
UV Absorption Surrogate -- >30 
GROUNDWATER RECHARGE REUSE - SUBSURFACE APPLICATION6

 

17β-estradiol Health 0.0009 -- 
Caffeine Health & 

Performance 
0.35 >90 

NDMA Health & 
Performance 

0.01 25-50, >807 

Triclosan Health 0.35 -- 
DEET Performance -- >90 
Sucralose Performance -- >90 
Electrical 
Conductivity 

Surrogate -- >90 

TOC Surrogate -- >90 
1 – Monitoring trigger levels for groundwater recharge reuse and landscape irrigation applications were 
established in Monitoring Strategies for Chemicals of Emerging Concern (CECs) in Recycled Water – 
Recommendations of a Science Advisory Panel, dated June 25, 2010. 
2 –The removal percentages presented in this table are from work by Drewes et.al. (2008) and provide an 
example of performance for that specific research.  Project specific removal percentages will be 
developed for each groundwater recharge reuse project during the initial and baseline monitoring phases.   
3 – Treatment process: Soil aquifer treatment. The stated removal percentages are examples and need 
to be finalized during the initial and baseline monitoring phases for a given site. 
4 – Not applicable  
5 – Sucralose degrades poorly during soil aquifer treatment. It is included here mainly as a tracer.  
6 – Treatment process: Reverse osmosis and advanced oxidation process. 
7 – For treatment using reverse osmosis, removal percentage is between 25 and 50 percent.  For 
treatment using reverse osmosis and advanced oxidation processes, removal percentage is greater than 
80 percent. 

http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
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4.2. Evaluation of Health-Based CEC Results 

The project proponent shall evaluate health-based CEC monitoring results.  To 
determine the appropriate response actions, the project proponent shall compare 
measured environmental concentrations (MECs) to their respective monitoring trigger 
levels10 (MTLs) listed in Table 6 to determine MEC/MTL ratios.  The project proponent 
shall compare the calculated MEC/MTL ratios to the thresholds presented in Table 7 
and shall implement the response actions corresponding to the threshold. 
 
For surface application, the results shall be evaluated for groundwater collected from 
the monitoring wells.  For subsurface application projects, results shall be evaluated for 
the recycled water released to the aquifer. 
 

Table 7:  MEC/MTL Thresholds and Response Actions 
 

MC/MTL Threshold Response Action 
If greater than 75 percent of the MEC/MTL  ratio 
results for a CEC are less than or equal to 0.1 
during the baseline monitoring phase and/or 
subsequent monitoring -    

A) After completion of the baseline monitoring 
phase, consider requesting removal of the CEC 
from the monitoring program. 

If MEC/MTL ratio is greater than 0.1 and less 
than or equal to 1 - 

B) Continue to monitor. 

If MEC/MTL ratio is greater than 1 and less than 
or equal to 10 - 

C) Check the data. 
 
Continue to monitor.   

If MEC/MLT ratio is greater than 10 and less 
than or equal to 100 - 

D) Resample immediately and analyze to 
confirm CEC result. 
 
 Continue to monitor. 

If MEC/MLT ratio is greater than 100 - E) Resample immediately and analyze to confirm 
result. 
 
Continue to monitor. 
 
Contact the Regional Water Board and CDPH to 
discuss additional actions. 
 
(Additional actions may include, but are not 
limited to, additional monitoring, toxicological 
studies, engineering removal studies, 
modification of facility operation, implementation 
of a source identification program, and 
monitoring at additional locations.) 

 

                                                 
10 Monitoring Trigger Level (MTL):  Health-based screening level value for a CEC for a particular water 
reuse scenario.  MTLs were established in, Monitoring Strategies for Chemicals of Emerging Concern 
(CECs) in Recycled Water – Recommendations of a Science Advisory Panel, dated June 25, 2010.   

http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
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1. INTRODUCTION 
 
The State Water Resources Control Board (State Water Board) adopted the Recycled 
Water Policy (State Water Board Resolution No. 2009-0011) on February 3, 2009. The 
purpose of the Recycled Water Policy (hereinafter, Policy) is to protect groundwater 
resources and increase the beneficial use of recycled water from municipal wastewater 
sources in a manner consistent with state and federal water quality laws and regulations. 
The Policy provides direction to the Regional Water Quality Control Boards (Regional 
Water Boards), proponents of recycled water projects, and the public regarding the 
appropriate criteria to be used by the State Water Board and the Regional Water Boards 
in issuing permits for recycled water projects.  
 
The Policy recognizes the potential for increased salt and nutrient loading to 
groundwater basins as a result of increased recycled water use, and therefore, requires 
the development of regional or sub-regional salt and nutrient management plans.  
In requiring such plans, the Policy acknowledges that recycled water may not be the sole 
cause of high concentrations of salts and nutrients in groundwater basins, and therefore 
regulation of recycled water alone will not address such conditions.  The intent of this 
requirement is for salts and nutrients from all sources to be managed on a basin-wide or 
watershed-wide basis in a manner that ensures the attainment of water quality 
objectives and protection of beneficial use. 
 
The Recycled Water Policy states: 

a) Every basin/sub-basin shall have a consistent salt and nutrient management plan 
(hereinafter, SNMP); 

b) SNMPs shall be tailored to address the water quality concerns in each basin; 
c) Shall be developed or funded pursuant to the provisions of Water Code sections 

10750 et seq. or other appropriate authority; 
d) SNMPs shall be completed and proposed to the Regional Water Board within five 

years from the adoption date of the Policy; 
e) SNMPs are not required in areas where a Regional Water Board has approved a 

functionally equivalent salt and nutrient plan; and 
f) SNMPs may address constituents other than salt and nutrients that adversely 

affect groundwater quality. 
 
Within one year of the receipt of a proposed SNMP, the Regional Water Board is 
expected to consider for adoption revised implementation plans, consistent with Water 
Code section 13242, for those groundwater basins within their regions where water 
quality objectives for salts or nutrients are being, or are threatening to be, exceeded. The 
implementation plans are to be based on the salt and nutrient plans required by the 
Policy.  
 
The Policy spells out the required elements of an SNMP. In addition, State Water Board 
staff provided additional detail on the contents of a SNMP by developing “Suggested 
Elements” as a means of indicating the nature and extent of information to be provided 
in the plans. State Water Board staff also provided templates for Regional Water Board 
adoption of the implementation aspects of the SNMPs into each region’s Water Quality 
Control Plan (hereinafter, Basin Plan). 
 
The Policy is clear that the SNMP process should be stakeholder-led and conducted in a 
collaborative manner among interested parties. The Regional Water Board’s role is that 
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of an overseer and facilitator of the SNMP development process – providing regulatory 
guidance as necessary and technical and regulatory oversight of the process to ensure 
that the final product is compliant with the specific requirements of the Policy and state 
and federal water quality laws. Board staff has been attending stakeholder meetings for 
various groundwater basin/sub-basin groups to provide support and information as 
necessary. 
 
The purpose of this document is to provide information and guidance to assist on certain 
aspects of the SNMP development identified by stakeholder groups. Recognizing that 
each basin has its own unique set of conditions and constraints, this document does not 
seek to dictate the methods by which stakeholders should manage salt and nutrient 
loads to their basins. It does, however, provide clarification of the regulatory 
requirements of SNMPs along with other considerations.  By providing such information, 
the Regional Water Board will promote adherence with SNMP requirements for 
groundwater basins in the Los Angeles Region. This document is not a policy or 
regulation of the Regional Water Board and has no regulatory affect; it is intended to 
assist in the development of SNMPs. 
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2. GROUNDWATER BASINS IN THE LOS ANGELES REGION 
 
The Los Angeles subregion overlies 24 groundwater basins and encompasses most of 
Ventura and Los Angeles counties (Figure 2-1). Within this subregion, the Ventura River 
Valley, Santa Clara River Valley, and Coastal Plain of Los Angeles basins are divided 
into sub-basins. The basins in the Los Angeles subregion underlie 1.01 million acres 
(1,580 square miles) or about 40 percent of the total surface area of the subregion 
(DWR, 2003). Groundwater is found in unconfined alluvial aquifers in most of the inland 
basins of the Los Angeles subregions. In some larger basins, such as those underlying 
the coastal plain, groundwater occurs in multiple aquifers separated by aquitards that 
create confined groundwater conditions (DWR, 2003). Coastal basins in this hydrologic 
region are prone to intrusion of seawater. Seawater intrusion barriers are maintained 
along the coastal plain. In Los Angeles County, imported and recycled water is injected 
to maintain a seawater intrusion barrier (DWR, 2003). 
 
FIGURE 2-1: GROUNDWATER BASINS IN THE LOS ANGELES REGION 

 
                                                                                                                   
 
 
 
 
 
 



 

��

�

 
For purposes of regulation by the Regional Water Board pursuant to its authority under 
the California Water Code, the groundwater basins in the Los Angeles Region are 
identified in the Basin Plan. Basin descriptions in the Basin Plan were updated in 2011 
based on the Department of Water Resources (DWR) 2003 revision of Bulletin 118 
(Figure 2-1). The basins include the Central and West Coast Basins, which underlie the 
Los Angeles Coastal Plain; the San Fernando and San Gabriel Basins, which lie 
between the Santa Monica Mountains and the San Gabriel and Santa Susanna Range; 
and the Santa Clara and Ventura Basins, which lie between Oak Ridge and the 
Transverse Ranges.  
General characteristics of the major basins/sub-basins are summarized in Table 2-1. 
 
TABLE 2-1: GENERAL CHARACTERISTICS OF THE LOS ANGELES REGION GROUNDWATER BASINS 

MAJOR GROUNDWATER 
BASIN(S) AND SUB-BASINS 

STORAGE 
CAPACITY (AC-FT) 

BASIN RECHARGE1 

COASTAL PLAINS OF LOS 
ANGELES 
Santa Monica 
Hollywood 
West Coast Basin 
Central 

 
 

~1,100,000 
200,000 

~6,500,000 
13,800,000 

 
 
Natural/Recycled 
Natural 
Natural/Recycled/Imported 
Natural/Recycled/Imported 

SAN GABRIEL  10,740,000 Natural 
RAYMOND 450,000 Natural 
SAN FERNANDO 3,670,000 Natural/ Recycled 
SANTA CLARA RIVER VALLEY 
Oxnard 
Mound 
Santa Paula 
Fillmore 
Piru 
Santa Clara River Valley East 

 
7,140,000 

n.a 
800,000 

1,100,000 
1,979,000 

n.a. 

 
Natural/ Recycled/ Septics 
 
Recycled/Septics 
Recycled/Septics 
Recycled/Septics 
Natural/Recycled/Septics 

PLEASANT VALLEY 1,886,000 Natural/Recycled/Septics 
LAS POSAS VALLEY 345,000 Natural/Irrigation 
ARROYO SANTA ROSA 103,600 Natural/Irrigation/Septics 
UPPER/LOWER OJAI  
VENTURA RIVER VALLEY 

~84,000 
10,000 

Natural/Septics 

SIMI VALLEY  
TIERRA REJADA  
THOUSAND OAKS  
CONEJO VALLEY  
RUSSELL VALLEY  
HIDDEN VALLEY 

180,000 
80,000 
130,000 

7,106 
10,570 

n.a. 

Natural/IRecycled/Septics 

MALIBU VALLEY n.a. Natural/Irrigation/Septics 
n.a: not available 
 
The Central and West Coast Basins, San Gabriel and Raymond Basins, and the Piru, 
Fillmore, Mound and Oxnard Forebay sub-basins beneath the Santa Clara River Valley 
have large storage capacities with significant existing or proposed municipal 
groundwater use in both urbanized and agricultural areas. The water levels are stable or 
declining  and imported and/or recycled water is used to replenish and help manage 

                                                 
1 Managed and natural stormwater recharge takes place in most of these basins.  
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groundwater supplies. The hydrogeology and groundwater of the basins have been 
extensively studied and documented, and groundwater quality and transport have been 
studied using computer models. Potential groundwater management alternatives for 
these basins have also been extensively studied. The San Gabriel Basin has no 
confining layers, but the Regional Water Board and USEPA's management of twelve 
plumes of Volatile Organic Compounds (VOCs) and five plumes of nitrates, where 
groundwater exceeds the Maximum Contaminant Level (MCL), has limited the impact to 
adjudicated drinking water resources.  Basin water quality has also benefited from 
management practices and implementation of groundwater remediation conducted by 
the Watermaster in conjunction with local water purveyors. 
The San Fernando Basin and Santa Clara River also have large storage capacities, but 
have declining water levels, significantly less municipal groundwater use, and no existing 
conjunctive use. The groundwater quality is variable, but remains locally usable as a 
source of irrigation or municipal supply. Wastewater and recycling agencies within these 
basins experience periodic noncompliance with groundwater quality objectives. In 
general, the basins have been studied less extensively than the Central and West Coast, 
San Gabriel and Raymond and Lower Santa Clara River Valley basins, although the 
potential yields from these basins are equally large. In the San Fernando Basin, impacts 
from a VOC plume and four nitrate plumes along with the irregular presence of confining 
layers have impacted the use of the basin for drinking water uses. In the upgradient 
portion of Santa Clara River Valley, contamination of the groundwater and its exfiltrates 
by salts, nutrients and bacteria as a result of increasing urbanization has impacted the 
use of groundwater as a source of domestic supply. 
 
Nine groundwater basins in rural areas2 are the sole source of local drinking water 
supply. They have smaller storage capacities (less than 10,000 acre-feet) in 
unconsolidated sediment. Wastewater, recycling agencies and facilities with onsite 
wastewater treatment systems (hereinafter, OWTS) may experience periodic 
noncompliance with Basin Plan groundwater quality objectives in these basins.  Fewer 
studies and resources exist to characterize basin hydrogeology, groundwater quality, 
and groundwater transport. The California Department of Public Health, the State Water 
Board's Division of Water Rights, and USEPA's drinking water protection programs 
identify problems with water quality upon delivery, and efforts to isolate pollutants from 
the underlying potable supply are implemented through waste discharge requirements 
from the Regional Water Board. 
 
The Oxnard Plain, Ventura River, Sylmar, Pomona, and Thousand Oaks/Pleasant 
Valley/Fox Canyon basins are moderately sized agricultural and urbanized groundwater 
basins with higher salinity levels. Wastewater and recycled water can usually comply 
with Basin Plan groundwater quality objectives, but the quality is improved by potable 
water conjunctive use. The coastal areas of the Region are underlain by porous 
sediments or fractured bedrock, both of which may have been intruded by saltwater 
during historic municipal, agricultural and industrial use of the aquifers. Fresh or recycled 
water injection is used to limit seawater intrusion in the Central, West Coast and Oxnard 
Plain basins. The tidally influenced and impacted areas may be heavily studied or un-
evaluated, but wastewater and recycled water permits generally require compliance with 
Basin Plan objectives for salt. Public water supplies are not currently developed within 
these areas. 

                                                 
2 Ojai Valley, Acton, Sierra Pelona Valley, Lake Elizabeth, Santa Rosa Valley, Hidden Valley, Santa Susana 
Knolls, Lockwood Valley, and  Hungry Valley. 
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Beneficial uses of the groundwater basins in the region include Municipal and Domestic 
Supply (MUN), Agricultural Supply (AGR), Industrial Services Supply (IND), Industrial 
Process Supply (PROC), and Aquaculture (AQUA). The designated beneficial uses for 
these basins are shown in Table 2-2. 
 
TABLE 2-2: BENEFICIAL USES OF GROUND WATERS IN THE LOS ANGELES REGION.1 
DWR2 
Basin 
No. 

BASIN MUN IND PROC AGR AQUA 

 PITAS POINT AREA3 E E P E  
4-1 UPPER OJAI VALLEY E E E E  
4-2 OJAI VALLEY E E E E  
4-3 VENTURA RIVER VALLEY      

4-3.01 Upper Ventura  E E E E  
4-3.02 Lower Ventura P E P E  

4-4 SANTA CLARA RIVER VALLEY4      
4-4.02 Oxnard      
4-4.02 Oxnard Forebay E E E E  
4-4.02 Confined aquifers E E E E  
4-4.02 Unconfined and perched aquifers E P  E  
4-4.03 Mound      
4-4.03 Confined aquifers E E E E  
4-4.03 Unconfined and perched aquifers E P  E  
4-4.04 Santa Paula      
4-4.04 East of Peck Road E E E E  
4-4.04 West of Peck Road E E E E  
4-4.05 Fillmore      
4-4.05 Pole Creek Fan area E E E E  
4-4.05 South side of Santa Clara River E E E E  
4-4.05 Remaining Fillmore area E E E E E 
4-4.05 Topa Tapa (upper Sespe) area P E P E  
4-4.06 Piru      
4-4.06 Upper area (upper Lake Piru) P E E E  
4-4.06 Lower area east of Piru Creek E E E E  
4-4.06 Lower area west of Piru Creek E E E E  
4-4.07 Santa Clara River Valley East      
4-4.07 Mint Canyon E E E E  
4-4.07 South Fork E E E E  
4-4.07 Placerita Canyon E E E E  
4-4.07 Bouquet and San Francisquito 

Canyons 
E E E E  

4-4.07 Castaic Valley E E E E  
4-4.07 Saugus Aquifer E     

4-5 ACTON VALLEY4      
4-5 Acton Valley E E E E  
4-5 Sierra Pelona Valley (Agua Dulce) E E  E  
4-5 Upper Mint Canyon E E E E  
4-5 Upper Bouquet Canyon E P P E  
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DWR2 
Basin 
No. 

BASIN MUN IND PROC AGR AQUA 

4-5 Green Valley E P P E  
4-5 Lake Elizabeth- Lake Hughes area E P P E  
4-6 PLEASANT VALLEY5      
4-6 Confined Aquifers E E E E  
4-6 Unconfined and perched aquifers P E E E  
4-7 ARROYO SANTA ROSA VALLEY5 E E E E  
4-8 LAS POSAS VALLEY5 E E E E  
4-9 SIMI VALLEY      

 Simi Valley Basin      
 Confined aquifers E E E E  
 Unconfined aquifers E E E E  
 Gillibrand Basin E E P E  

4-10 CONEJO  E E E E  
4-11 COASTAL PLAIN OF LOS 

ANGELES 
     

4-11.01 Santa Monica E E E E  
4-11.02 Hollywood E E E E  
4-11.03 West Coast      

 Underlying Ports of Los Angeles 
& Long Beach 

 E E E  

4-11.03 Underlying El Segundo, Seaward 
of Barrier  

 E E E  

4-11.03 Remainder of Basin E E E E  
4-11.04 Central E E E E  

4-12 SAN FERNANDO VALLEY E6 E E E  
4-13 SAN GABRIEL VALLEY7 E E E E  
4-15 TIERRA REJADA E P P E  
4-16 HIDDEN VALLEY E P  E  
4-17 LOCKWOOD VALLEY E E  E  
4-18 HUNGRY VALLEY E P E E  
4-19 THOUSAND OAKS AREA8 E E E E  
4-19 Triunfo Canyon area P P  E  
4-19 Lindero Canyon area P P  E  
4-19 Las Virgenes Canyon area P P  E  
4-20 RUSSELL VALLEY E P  E  
4-21 CONEJO-TIERRA REJADA 

VOLCANIC9 
E   E  

4-22 MALIBU VALLEY10      
4-22 Camarillo area E P  E  
4-22 Point Dume area E P  E  
4-22 Malibu Valley P P  E  
4-22 Topanga Canyon area P P  E  
4-23 RAYMOND E E E E  

 SAN PEDRO CHANNEL ISLANDS11      
 Anacapa Island P P    
 San Nicolas Island E P    
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DWR2 
Basin 
No. 

BASIN MUN IND PROC AGR AQUA 

 Santa Catalina Island E P  E  
 San Clemente Island P P    
 Santa Barbara Island P P    

 
E: Existing beneficial use 
P: Potential beneficial use 
1: Beneficial uses for ground waters outside of the major basins listed on this table have not been specifically listed. 
However, ground waters outside of the major basins are, in many cases, significant sources of water.  Furthermore, 
ground waters outside of the major basins are either potential or existing source of water for downgradient basins, and as 
such, beneficial uses in the downgradient basins shall apply to these areas. 
2: Basins are numbered according to DWR Bulletin No. 118-Update 2003 (DWR, 2003). 
3: Ground waters in the Pitas Point area (between the lower Ventura River and Rincon Point) are not considered to 
comprise a major basin and, accordingly, have not been designated a basin number by the DWR or outlined on Fig. 2-1. 
4: Santa Clara River Valley Basin was formerly Ventura Central Basin and Acton Valley Basin was formerly Upper Santa 
Clara Basin (DWR, 1980). 
5: Pleasant Valley, Arroyo Santa Rosa Valley, and Las Posas Valley Basins were formerly sub-basins of Ventura Central 
(DWR, 1980). 
6: Nitrite pollution in the groundwater of the Sunland-Tujunga area currently precludes direct MUN use.  Since the 
groundwater in this area can be treated or blended (or both), it retains the MUN designation. 
7: Raymond Basin was formerly a sub-basin of San Gabriel Valley and Monk Hill sub-basin is now part of San Fernando 
Valley Basin (DWR, 2003).  The Main San Gabriel Basin was formerly separated into Eastern and Western areas. Since 
these areas had the same beneficial uses as Puente Basin all three areas have been combined into San Gabriel Valley. 
Any groundwater upgradient of these areas is subject to downgradient beneficial uses and objectives, as explained in 
Footnote 1. 
8: These areas were formerly part of the Russell Valley Basin (DWR, 1980). 
9: Groundwater in the Conejo-Tierra Rejada Volcanic Area occurs primarily in fractured volcanic rocks in the western 
Santa Monica Mountains and Conejo Mountain areas. These areas have not been delineated on Fig. 2-1. 
10: With the exception of groundwater in Malibu Valley (DWR Basin No. 4-22) ground waters along the southern slopes of 
the Santa Monica Mountains are not considered to comprise a major basin and accordingly have not been designated a 
basin number by DWR. 
11: DWR has not designated basins for ground waters on the San Pedro Channel Islands. 
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3. REGIONAL GROUNDWATER QUALITY OBJECTIVES 
As set forth in the Policy, SNMPs shall be tailored to address water quality concerns in 
each basin and may include constituents other than salt and nutrients that adversely 
impact basin/sub-basin water quality. 
 

GROUND WATER QUALITY OBJECTIVES 
Water quality objectives for ground waters in the Los Angeles Region are contained in 
the Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties (Basin 
Plan).  The same water quality objectives for Nitrogen, Chemical Constituents and 
Radioactivity, Bacteria, and Taste and Odor, apply to all ground waters in the region 
(Table 3-1).  
 
TABLE 3-1: WATER QUALITY OBJECTIVES FOR GROUNDWATER BASINS IN THE LOS ANGELES REGION 
PARAMETER WATER QUALITY OBJECTIVE 
Nitrogen 
NO3-N + NO2-N 
NO3 
NO3-N 
NO2-N 

 
10 mg/L 
45 mg/L 
10 mg/L 
1 mg/L 

Chemical Constituents and Radioactivity 

For ground waters designated for use as 
domestic or municipal supply, Maximum 
Contaminant Levels (MCLs) contained in 
Title 22 of the California Code of 
Regulations apply. 
 
In addition, ground waters shall not contain 
concentrations of chemical constituents in 
amounts that adversely affect any 
designated beneficial use. 

Bacteria 

In ground waters used for domestic or 
municipal supply (MUN), the concentration 
of coliform organisms over any seven day 
period shall be less than 1.1/100 mL. 

Taste and Odor 

Ground waters shall not contain taste or 
odor-producing substances in 
concentrations that cause nuisance or 
adversely affect beneficial uses. 

 
The Basin Plan also contains site-specific objectives for mineral water quality for 
individual basins/sub-basins (Table 3-2).
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TABLE 3-2: WATER QUALITY OBJECTIVES FOR SELECTED CONSTITUENTS IN REGIONAL GROUND WATERS 
 

2011 Basin Plan Name Bulletin 118-03 
update number 1994 Basin Plan Name Bulletin 118-

80 number TDS Sulfate Chloride Boron 

Upper Ojai Valley 4-1 Ojai Valley 4-1     
Upper Ojai Valley 4-1 Upper Ojai Valley 4-1     
Upper Ojai Valley 4-1 West of Sulfur Mountain Road 4-1 1000 300 200 1.0 
Upper Ojai Valley 4-1 Central Area 4-1 700 50 100 1.0 
Upper Ojai Valley 4-1 Sisar Area 4-1 700 250 100 0.5 

Ojai Valley 4-2 Lower Ojai Valley 4-2    0.5 

Ojai Valley 4-2 West of San Antonio-Senior 
Canyon 4-2 1000 300 200 0.5 

Ojai Valley 4-2 East of San Antonio-Senior 
Canyon 4-2 700 200 50  

Ventura River Valley 4-3 Ventura River Valley 4-3     
Upper Ventura River 4-3.01 Upper Ventura 4-3 800 300 100 0.5 
Upper Ventura River 4-3.01 San Antonio Creek Area 4-3 1000 300 100 1.0 
Lower Ventura River 4-3.02 Lower Ventura 4-3 1500 500 30 1.5 
Santa Clara River 

Valley 4-4 Ventura Central 4-4     

Piru 4-4.06 Santa Clara-Piru Creek Area 4-4     
Piru 4-4.06 Upper Area (above Lake Piru) 4-4 1100 400 200 2.0 
Piru 4-4.06 Lower Area East of Piru Creek 4-4 2500 1200 200 1.5 
Piru 4-4.06 Lower Area West of Piru Creek 4-4 1200 600 100 1.5 

Fillmore 4-4.05 Santa Clara-Sespe Creek Area 4-4     
Fillmore  4-4.05 Topa Topa (upper Sespe) Area 4-4 900 350 30 2.0 
Fillmore 4-4.05 Fillmore Area 4-4     
Fillmore 4-4.05 Pole Creek Fan Area 4-4 2000 800 100 1.0 
Fillmore 4-4.05 South Side of Santa Clara River 4-4 1500 800 100 1.1 
Fillmore 4-4.05 Remaining Fillmore Area 4-4 1000 400 50 0.7 

Santa Paula 4-4.04 Santa Clara-Santa Paula Area 4-4     
Santa Paula 4-4.04 East of Peck Road 4-4 1200 600 100 1.0 
Santa Paula 4-4.04 West of Peck Road 4-4 2000 800 110 1.0 
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2011 Basin Plan Name Bulletin 118-03 
update number 1994 Basin Plan Name Bulletin 118-

80 number TDS Sulfate Chloride Boron 

Oxnard 4-4.02 Oxnard Plain 4-4     
Mound 4-4.03 Oxnard Plain 4-4     
Oxnard 4-4.02 Oxnard Forebay 4-4 1200 600 150 1.0 
Oxnard 4-4.02 Confined Aquifers 4-4 1200 600 150 1.0 
Oxnard 4-4.02 Unconfined & Perched Aquifers 4-4 3000 1000 500  

Pleasant Valley 4-6 Pleasant Valley 4-6     
Pleasant Valley 4-6 Confined Aquifers 4-6 700 300 150 1.0 
Pleasant Valley 4-6 Unconfined & Perched Aquifers 4-6     

Arroyo Santa Rosa 
Valley 4-7 Arroyo Santa Rosa 4-7 900 300 150 1.0 

Las Posas Valley 4-8 Las Posas Valley 4-8     
Las Posas Valley 4-8 South Las Posas Area 4-8     

Las Posas Valley 4-8 NW of Grimes Cyn Rd. & LA 
Ave. & Somis Rd. 4-8 700 300 100 0.5 

Las Posas Valley 4-8 E of Grimes Cyn Rd & Hitch 
Blvd. 4-8 2500 1200 400 3.0 

Las Posas Valley 4-8 S of LA Ave Between Somis Rd 
& Hitch Blvd. 4-8 1500 700 250 1.0 

Las Posas Valley 4-8 Grimes Canyon Rd. & Broadway 
Area 4-8 250 30 30 0.2 

Las Posas Valley 4-8 North Las Posas Area 4-8 500 250 150 1.0 
Acton Valley 4-5 Upper Santa Clara 4-5     
Acton Valley 4-5 Acton Valley 4-5 550 150 100 1.0 

Acton Valley 4-5 Sierra Pelona Valley (Agua 
Dulce) 4-5 600 100 100 0.5 

Acton Valley 4-5 Upper Mint Canyon 4-5 700 150 100 0.5 
Acton Valley 4-5 Upper Bouquet Canyon 4-5 400 50 30 0.5 
Acton Valley 4-5 Green Valley 4-5 400 50 25  

Acton Valley 4-5 Lake Elizabeth-Lake Hughes 
Area 4-5 500 100 50 0.5 

Santa Clara River 
Valley East 4-4.07 Eastern Santa Clara 4-4.07     

Santa Clara River Valley 4-4.07 Santa Clara-Mint Canyon 4-4.07 800 150 150 1.0 
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2011 Basin Plan Name Bulletin 118-03 
update number 1994 Basin Plan Name Bulletin 118-

80 number TDS Sulfate Chloride Boron 

East 
Santa Clara River Valley 

East 4-4.07 South Fork 4-4.07 700 200 100 0.5 

Santa Clara River Valley 
East 4-4.07 Placentia Canyon 4-4.07 700 150 100 0.5 

Santa Clara River Valley 
East 4-4.07 Santa Clara-Bouquet & San 

Fransisquito Canyons 4-4.07 700 250 100 1.0 

Santa Clara River Valley 
East 4-4.07 Castaic Valley 4-4.07 1000 350 150 1.0 

Santa Clara River Valley 
East 4-4.07 Saugus Aquifer 4-4.07     

Simi Valley 4-9 Simi Valley 4-9     
Simi Valley 4-9 Simi Valley Basin 4-9     
Simi Valley 4-10 Confined Aquifers 4-9 1200 600 150 1.0 
Simi Valley 4-11 Unconfined & Perched Aquifers 4-9     
Simi Valley 4-12 Gillibrand Basin 4-9 900 350 50 1.0 

Conejo Valley 4-10 Conejo Valley 4-10 800 250 150 1.0 
Coastal Plain of Los 

Angeles 4-11 Los Angeles Coastal Plain 4-11     

Central 4-11.04 Central Basin 4-11 700 250 150 1.0 
West Coast 4-11.03 West Coast Basin 4-11 800 250 250 1.5 
Hollywood 4-11.02 Hollywood Basin 4-11 750 100 100 1.0 

Santa Monica 4-11.01 Santa Monica Basin 4-11 1000 250 200 0.5 
San Fernando Valley 4-12 San Fernando Valley 4-12     
San Fernando Valley 4-12 Sylmar Basin 4-12 600 150 100 0.5 
San Fernando Valley 4-12 Verdugo Basin 4-12 600 150 100 0.5 
San Fernando Valley 4-12 San Fernando Basin 4-12     
San Fernando Valley 4-12 West of Highway 405 4-12 800 300 100 1.5 
San Fernando Valley 4-12 East of Highway 405 (overall) 4-12 700 300 100 1.5 
San Fernando Valley 4-12 Sunland-Tujunga Area 4-12 400 50 50 0.5 
San Fernando Valley 4-12 Foothill Area 4-12 400 100 50 1.0 

 
 

San Fernando Valley 
4-12 

Area Encompassing RT- 
Tujunga -Erwin-N. Hollywood-
Whithall-LA/Verdugo-Crystal 

4-12 600 250 100 1.5 
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2011 Basin Plan Name Bulletin 118-03 
update number 1994 Basin Plan Name Bulletin 118-

80 number TDS Sulfate Chloride Boron 

 
 

Springs-Headworks-
Glendale/Burbank Well Fields 

San Fernando Valley 4-12 
Narrows Area (below confluence 

of Verdugo Wash with the LA 
River 

4-12 900 300 150 1.5 

San Fernando Valley 4-12 Eagle Rock Basin 4-12 800 150 100 0.5 
San Gabriel 

Valley/Raymond/San 
Fernando Valley 

4-13 San Gabriel Valley 4-13     

Raymond 4-23 Raymond Basin 4-13     
San Fernando Valley 4-12 Monk Hill Sub-Basin 4-13 450 100 100 0.5 

Raymond 4-23 Santa Anita Area 4-13 450 100 100 0.5 
Raymond 4-23 Pasadena Area 4-13 450 100 100 0.5 

San Gabriel Valley 4-13 Main San Gabriel Basin 4-13     
San Gabriel Valley 4-13 Western Area 4-13 450 100 100 0.5 
San Gabriel Valley 4-13 Eastern Area 4-13 600 100 100 0.5 
San Gabriel Valley 4-13 Puente Basin 4-13 1000 300 150 1.0 
Upper Santa Ana 

Valley/San Gabriel 
Valley 

8-2.01 Upper Santa Ana Valley 4-14     

San Gabriel Valley 4-13 Live Oak Area 8-2 450 150 100 0.5 
San Gabriel Valley 4-13 Claremont Heights Area 8-2 450 100 50  
San Gabriel Valley 4-13 Pomona Area 8-2 300 100 50 0.5 

Upper Santa Ana Valley/ 
San Gabriel Valley 8-2.01/4-13 Chino Area 8-2 450 20 15  

San Gabriel Valley 4-13 Spadra Area 8-2 550 200 120 1.0 
Tierra Rejada 4-15 Tierra Rejada 4-15 700 250 100 0.5 
Hidden Valley 4-16 Hidden Valley 4-16 1000 250 250 1.0 

Lockwood Valley 4-17 Lockwood Valley 4-17 1000 300 20 2.0 
Hungry Valley 4-18 Hungry Valley & Peace Valley 4-18 500 150 50 1.0 
Conejo Valley 4-10 Thousand Oaks Area 4-19 1400 700 150 1.0 
Russell Valley 4-20 Russell Valley 4-20     
Russell Valley 4-20 Russell Valley 4-20 1500 500 250 1.0 

Thousand Oaks Area 4-19 Triunfo Canyon Area 4-20 2000 500 500 2.0 
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2011 Basin Plan Name Bulletin 118-03 
update number 1994 Basin Plan Name Bulletin 118-

80 number TDS Sulfate Chloride Boron 

Thousand Oaks Area 4-20 Lindero Canyon Area 4-20 2000 500 500 2.0 
Thousand Oaks Area 4-21 Las Virgenes Canyon Area 4-20 2000 500 500 2.0 

Deleted Deleted Conejo-Tierra Rejada Volcanic 
Area 4-21     

Malibu Valley 4-22 Santa Monica Mountains-
Southern Slopes 4-22     

Malibu Valley 4-22 Camarillo Area 4-22 1000 250 250 1.0 
Malibu Valley 4-22 Point Dume Area 4-22 1000 250 250 1.0 
Malibu Valley 4-22 Malibu Valley 4-22 2000 500 500 2.0 
Malibu Valley 4-22 Topanga Canyon Area 4-22 2000 500 500 2.0 

San Pedro Channel 
Islands  San Pedro Channel Islands      

Anacapa Island No DWR# Anacapa Island No DWR#     
San Nicholas Island No DWR# San Nicholas Island No DWR# 1100 150 350  

Santa Catalina Island No DWR# Santa Catalina Island No DWR# 1000 100 250 1.0 
San Clemente Island No DWR# San Clemente Island No DWR#     

Santa Barbara No DWR# Santa Barbara Island No DWR#     
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GROUNDWATER BASIN WATER QUALITY  
The following section presents information on general water quality conditions as 
provided by the Department of Water Resources in their Bulletin 118- 2003 update. This 
information is meant to provide a general overview of the conditions within the basins. It 
is anticipated that more current information will be provided in the Salt and Nutrient 
Management Plans developed for each basin. 
 
According to DWR’s Bulletin 118-2003, nitrate content is elevated in some parts of the 
subregion. Volatile organic compounds (VOCs) have caused groundwater impairments 
in some of the industrialized portions of the region. The San Gabriel Valley and San 
Fernando Valley groundwater basins both have multiple sites of contamination from 
VOCs. The main constituents in the contamination plumes are trichloroethylene (TCE) 
and tetrachloroethylene (PCE). Some of the locations have been declared federal 
Superfund sites. Contamination plumes containing high concentrations of TCE and PCE 
also occur in the Bunker Hill Sub-basin of the Upper Santa Ana Valley Groundwater 
Basin. Some of these plumes are also designated as Superfund sites. Also, perchlorate 
has been identified as a significant pollutant in some areas of the Los Angeles Region.  
 
Basin-specific information on water quality in the region’s major basins/sub-basins is 
provided in Table 3-3. This information is summarized from DWR’s Bulletin 118-2003 
and includes monitoring results from public supply wells sampled under the DHS Title 22 
program from 1994 through 2000. Per this bulletin, the information is intended as an 
indicator of the types of activities that cause contamination in a given basin. It represents 
the water quality at the sample location. It does not indicate the water quality delivered to 
the consumer. More detailed drinking water quality information can be obtained from the 
local water purveyor and its annual Consumer Confidence Report.  
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TABLE 3-3: WATER QUALITY IN MAJOR BASINS/SUB-BASINS IN THE LOS ANGELES REGION 

Basin/sub-basin Status TDS Constituent Group3 Number of wells 
sampled4 

Number of wells 
with a 

concentration 
above an MCL5 

Central Basin  Range: 
200-2500 mg/l 
Average: 453 mg/l 
(293 public wells) 

Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

316 
315 
315 
322 
344 
316 

15 
1 
2 
0 

43 
113 

West Coast Basin Injection wells create a groundwater 
ridge, which inhibits the inland flow of 
saltwater into the sub-basin to protect 
and maintain groundwater elevations. 

 Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

45 
45 
46 
46 
44 
45 

0 
1 
0 
0 
0 

30 
San Fernando Valley 
Basin 

Groundwater contamination from VOCs 
and hexavalent chromium (CrVI) 
continues to be a serious problem for 
water supply in the eastern portion of 
the San Fernando Valley  
 

 Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

129 
122 
129 
134 
134 
129 

6 
13 
44 
3 

90 
17 

San Gabriel6 
 

Four areas of the San Gabriel Valley 
Basin are Superfund sites. 
Trichloroethylene, Perchloroethylene, 
and Carbon Tetrachloride contaminate 
the Whittier Narrows, Puente basin, 
Baldwin Park and El Monte areas. 

 Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

287 
278 
300 
292 
301 
287 

3 
4 

73 
1 

85 
20 

                                                 
3 A description of each member in the constituent groups and a generalized discussion of the relevance of these groups are included in California’s Groundwater– 
Bulletin 118 by DWR (2003). 
4 Represents distinct number of wells sampled as required under DHS Title 22 program from 1994 through 2000. 
5 Each well reported with a concentration above an MCL was confirmed with a second detection above an MCL. This information is intended as an indicator of the 
types of activities that cause contamination in a given basin. It represents the water quality at the sample location. It does not indicate the water quality delivered to 
the consumer. More detailed drinking water quality information can be obtained from the local water purveyor and its annual Consumer Confidence Report. 
6 There are six operable units (O.U.) within the Main San Gabriel Basin: the Baldwin Park O.U., the Puente Valley O.U., the Whittier Narrows O.U., the South 
El Monte O.U., and the Area 3 (Alhambra) O.U. 
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Basin/sub-basin Status TDS Constituent Group3 Number of wells 
sampled4 

Number of wells 
with a 

concentration 
above an MCL5 

Raymond Fluoride content occasionally exceeds 
recommended levels of 1.6 mg/L, near 
the San Gabriel Mountain front. Volatile 
organic compounds are detected in 
wells near Arroyo Seco and radiation is 
occasionally detected near the San 
Gabriel Mountains. 

Range: 
38-780 mg/l 
Average: 346 mg/l 
(70 public wells)     

Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

66 
55 
78 
57 
60 
66 

9 
8 

23 
0 

19 
9 

Santa Monica  Range: 
729-1,156 mg/L 
Average: 916 mg/L 
 (7 public wells) 

Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

13 
12 
13 
12 
12 
13 

0 
1 
0 
0 
9 
8 

Hollywood Public water supply from imported 
surface water, groundwater quality 
information scarce.  

Single sample 
526 mg/L  
(Truran, 2001). 

   

Oxnard Nitrate concentrations can exceed the 
state Maximum Contaminant Level 
(MCL) of 45 mg/L. Intrusion of seawater 
has occurred near Pt. Mugu and Port 
Hueneme. Elevated levels of DDT and 
PCB are found near Pt. Mugu. 

Range: 
160-1,800 mg/L 
Average: 1,102 mg/L 
(69 public supply 
wells) 

Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

73 
69 
80 
63 
68 
73 

6 
8 

14 
1 
2 

49 
Piru Agricultural return flows may lead to 

high nitrate concentrations particularly 
during dry periods. Urban stormwater 
runoff within the Santa Clara River 
Watershed tends to concentrate salts 
and other contaminants. The most 
prominent natural contaminants in the 
sub-basin are boron and sulfate. 

 Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

3 
3 
3 
3 
3 
3 

0 
0 
0 
0 
0 
1 
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Basin/sub-basin Status TDS Constituent Group3 Number of wells 
sampled4 

Number of wells 
with a 

concentration 
above an MCL5 

Fillmore Agricultural return flows may lead to 
high nitrate concentrations particularly 
during dry periods. Urban stormwater 
runoff within the Santa Clara River 
Watershed tends to concentrate salts 
and other contaminants. Other 
contaminants in the sub-basin are 
boron, sulfate, and nitrates. 

 Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

13 
10 
14 
10 
10 
13 

0 
1 
1 
0 
1 
3 

Santa Paula Nitrate concentrations can fluctuate 
significantly. 

Range:  
470-1,800 mg/L 
Average: 1,198 mg/L 
(13 public wells) 

Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

16 
12 
16 
9 
9 
16 

3 
1 
2 
0 
0 

15 
Mound  Range: 

1,498-1,908 mg/L  
Average: 1,644 mg/L 
(4 public wells)  

Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

2 
2 
2 
2 
2 
2 

1 
0 
0 
0 
0 
2 

Las Posas  Range: 
338-1,700 mg/L 
Average:  742 mg/L 
(23 public wells) 

Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

22 
22 
24 
22 
22 
22 

1 
2 
0 
1 
0 

16 
Santa Rosa   

 
Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

1 
1 
1 
1 
1 
1 

0 
0 
0 
0 
0 
1 
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Basin/sub-basin Status TDS Constituent Group3 Number of wells 
sampled4 

Number of wells 
with a 

concentration 
above an MCL5 

Pleasant Valley  Range:  
597-1,420 mg/L 
Average: 922 mg/L 
(10 public wells) 

Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

10 
10 
10 
10 
10 
10 

0 
1 
0 
0 
0 

10 
Lower Santa Clara Drinking water standards are met at 

public supply wells without the use of 
treatment methods. Areas with 
somewhat elevated mineral levels have 
been observed in the northern basin. 
Some wells with elevated nitrate 
concentration have been identified in 
the southern portion of the basin. 

 Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

257 
234 
268 
253 
252 
257 

9 
1 

10 
3 
4 

29 

Upper Santa Clara Nitrate content has exceeded 45 mg/L 
in some parts of the sub-basin with a 
well in the central part of the sub-basin 
reaching 68 mg/L. Trichloroethylene 
and ammonium perchlorate have been 
detected in four wells in the eastern part 
of the sub-basin. 

Range: 
300-1,662 mg/L 
Average: 695 mg/L 
(59 public wells) 
  

Inorganic – Primary 
Radiological 
Nitrates 
Pesticides 
VOCs and SVOCs 
Inorganics- Secondary 

67 
56 
74 
66 
66 
67 

4 
2 
2 
4 
0 
7 
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4. CLARIFICATION OF SNMP REQUIREMENTS 
 
The Policy states that SNMPs are to be developed for every groundwater basin in 
California. This will allow water purveyors and basin management agencies to take 
advantage of a streamlined permit process for recycled water projects that is intended to 
expedite the implementation of recycled water projects. The required elements of a 
SNMP, as specified by the Policy include: 

a) Development of a basin-wide monitoring plan; 
b) Annual monitoring of Constituents of Emerging Concern; 
c) Consideration of Water Recycling/Stormwater Recharge/Use; 
d) Source identification/Source loading and assimilative capacity estimates; 
e) Implementation measures; and 
f) Anti-degradation analyses. 

 
Development of SNMPs will lead to a more comprehensive approach to basin water 
quality management. SNMP proponents will have the opportunity to collectively 
determine the implementation strategies necessary to comply with water quality 
objectives established to restore and maintain the beneficial use of the ground waters. 
 
SNMPs are required for each groundwater basin in the state. However, there is flexibility 
in the level of detail required in each plan depending on the size, complexity and level of 
activity within the basin. That notwithstanding, an initial assessment of water quality 
(past and present) and use (including future use) is necessary in order to determine the 
level of specificity warranted in each basin. The following sections discuss the required 
SNMP elements in greater detail, providing clarification where communications with 
stakeholders have indicated it to be necessary.   
 
 

STAKEHOLDER COLLABORATION 
 
As stated in the Policy: 
“…local water and wastewater entities, together with local salt/nutrient contributing 
stakeholders, will fund locally driven and controlled, collaborative processes open to all 
stakeholders that will prepare salt and nutrient management plans for each basin/sub-
basin in California, including compliance with CEQA and participation by Regional Water 
Board staff.”  
 
Stakeholder collaboration may be within or between basins. While the Policy requires 
that every basin/sub-basin in the state have a SNMP, this does not preclude 
stakeholders working across basin boundaries to accommodate existing and future 
stakeholder structures and basin management efforts. Also, some differences exist 
between DWR Bulletin-118 basin/sub-basin definitions and court-adjudicated basins, 
which may influence formation of stakeholder groups.  
 
Key stakeholders include local agencies involved in groundwater management, owners 
and operators of recharge facilities, water purveyors, water districts, water masters, and 
salt and nutrient contributing dischargers. These agencies have access to basin-specific 
data and information that is essential to the development of successful SNMPs. Private 
well owners may also have essential water quality information. Nongovernmental entities 
may have information about ecosystems associated with groundwater exfiltration. Other 
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parties from regulatory agencies, environmental groups, industry, and interested persons 
may also provide important support. No single entity is wholly responsible for SNMP 
development. While a lead agency is necessary to coordinate the development effort, 
the point of a collaborative process is to take advantage of the collective expertise, 
resources and information of the participating entities. Therefore, participation to varying 
degrees by all stakeholders is encouraged. Table 4-1 lists the agencies already engaged 
in, and others that should consider being involved in salt and nutrient management for 
each groundwater basin or sub-basin group. This is not an exhaustive list. 
 
TABLE 4-1: PARTICIPATING AND POTENTIAL STAKEHOLDERS FOR EACH BASIN/SUB-BASIN GROUP AS OF 
FEBRUARY 2012 

Basin/sub-basin Participating and Potential Stakeholders 

Central and West Coast Basins Water Replenishment District (WRD) of Southern 
California 
City of Los Angeles Department of Water & Power 
County Sanitation Districts of Los Angeles County 
Metropolitan Water District of Southern California  
West Basin Municipal Water District 
Central Basin Municipal Water District 
Los Angeles County Department of Public Works 
California Department of Public Health 

San Fernando Basin Upper Los Angeles River Area Water Master  
Los Angeles Department of Water and Power 
City of Glendale 
City of Burbank 
City of San Fernando 
City of La Crescenta 
Metropolitan Water District 
US Environmental Protection Agency 
California Department of Public Health 

San Gabriel/ San Gabriel Basin Water Master 
City of Alhambra* 
City of Arcadia* 
City of Pasadena* 
Crescenta Valley Water District* 
Metropolitan Water District 
County Sanitation Districts of Los Angeles County 

Raymond Basin Raymond Basin Management Board 
City of Alhambra* 
City of Pasadena* 
Metropolitan Water District 
County Sanitation Districts of Los Angeles County 

Three Valleys (Six Basins) Three Valleys Municipal Water District* 
Lower Santa Clara 
Pleasant Valley, Las Posas, Oxnard 

Fox Canyon 
United Water Conservation District 
Metropolitan Water District 
City of Oxnard 

Lower Santa Clara 
     
 

Ventura County Watershed Protection District 
City of Fillmore 
County of Ventura 
City of Santa Paula 
United Water Conservation District 

Eastern Santa Clara Castaic Lake Water Agency 
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Basin/sub-basin Participating and Potential Stakeholders 

Saugus Aquifer, Santa Clara Castaic 
Valley, South Fork, Placerita Canyon, 
Santa Clara-Bouquet and San 
Francisquito Canyons, Santa Clara-Mint 
Canyon, Acton/Sierra Pelona/Upper Mint 
Canyon Basins 

Los Angeles County Sanitation Districts 
City of Santa Clara 

Tierra Rejada/Gillibrand/Simi/Thousand 
Oaks/Conejo/Hidden Valley/Russell Valley 
Basins 

Calleguas Municipal Water District 
Calleguas Creek Watershed Management Plan 

Hollywood and Santa Monica Basins City of Beverly Hills* City of Santa Monica*  
Pleasant Valley, Las Posas, Oxnard and 
Tierra Rejada/Gillibrand/Simi/Thousand 
Oaks/Conejo/Hidden Valley/Russell 
Valley Basins 

Calleguas Creek Watershed Management Plan, 
Fox Canyon, City of Oxnard, United Water 
Conservation District. 
 

Ventura/Ojai County of Ventura 
Malibu Valley City of Malibu* 

La Paz Treatment Facility 
*Potentia Stakeholders 
 
Ideally, participation in the SNMP development process should not be limited to those 
agencies directly involved with basin management or salt and nutrient contributors. 
Other parties from regulatory agencies, environmental groups, industry, and interested 
persons may be included and/or kept informed; and their input solicited for each major 
task. Groundwater basin adjudication may impact the roles of stakeholders not identified 
as parties in the applicable judgments. 
 
The Regional Water Board’s role in preparing SNMPs is to: 
a) Facilitate interaction and information sharing within and among groundwater 

basin stakeholder groups,  
b) Provide regulatory guidance on the SNMP requirements of the Policy,  
c) Provide technical and regulatory oversight of the SNMP process to maintain 

consistency in scope and content of these plans and ensure compliance with the 
Policy’s requirements, and  

d) Adopt, as appropriate, the implementation measures included in SNMPs into the 
Water Quality Control Plan for the Los Angeles Region. 

 
The Regional Water Board conducted its first stakeholder workshop in November 2010 
to introduce the SNMP requirement to stakeholders and initiate the development 
process.   Since then stakeholder groups have been formed for the major groundwater 
basins and Regional Water Board staff have been made available to each group to 
provide basin-specific technical guidance and oversight of individual plans.  A second 
stakeholder workshop was held in November 2011 to provide further clarification on 
certain regulatory aspects of the SNMP development process that were identified as 
issues of concern by stakeholders.  
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SPECIFIC SNMP REQUIREMENTS 
It is the intent of the Policy “… that salts and nutrients from all sources be managed on a 
basin-wide or watershed-wide basis in a manner that ensures attainment of water quality 
objectives and protection of beneficial uses.”  
 
The Policy also specifies that each salt and nutrient management plan shall include:  
 

a) A basin/sub-basin wide monitoring plan that includes an appropriate network of 
monitoring locations to determine whether concentrations of salt, nutrients, and 
other constituents of concern are consistent with applicable water quality 
objectives. 

b) A provision for annual monitoring of Emerging Constituents/Constituents of 
Emerging Concern  

c) Water recycling and stormwater recharge/use goals and objectives. 
d) Salt and nutrient source identification, basin/sub-basin assimilative capacity and 

loading estimates, together with fate and transport of salts and nutrients. 
e) Implementation measures to manage salt and nutrient loading in the basin on a 

sustainable basis.  
f) An antidegradation analysis demonstrating that the projects included within the 

plan will, collectively, satisfy the requirements of the Antidegradation Policy 
(Resolution No. 68-16).  

 
 SNMP “SUGGESTED ELEMENTS” 
 
In 2010, at the direction of the Executive Director, State Water Board staff provided a 
draft list of suggested elements for SNMPs that would assure that the requirements of 
the Policy were met (Appendix I). These elements are not considered additions to the 
requirements; rather they are meant to provide specifics as to how the requirements can 
be met, and indicate the appropriate level of detail necessary in a SNMP. They are 
purely recommendations and stakeholders have the option of arriving at the Policy’s 
SNMP requirements via alternative means. This is illustrated in Table 4-2 where the 
suggested elements provided by State Water Board staff are lined up with the SNMP 
requirements as enumerated in the Policy.  
 
TABLE 4-2: SNMP SUGGESTED ELEMENTS AND CORRESPONDING REQUIREMENTS FROM THE RECYCLED 
WATER POLICY 
RECYCLED WATER 
POLICY SECTION 

RECYCLED WATER POLICY 
REQUIREMENT 

SNMP SUGGESTED ELEMENTS 

6b(1) …local water and wastewater 
entities, together with local 
salt/nutrient contributing 
stakeholders, will fund locally 
driven and controlled, 
collaborative processes open 
to all stakeholders that will 
prepare salt and nutrient 
management plans for each 
basin/sub-basin in California, 
including compliance with 
CEQA … 
 

CEQA ANALYSIS 

6b(1)(a) It is the intent of this Policy for 
every groundwater basin/sub-

GROUNDWATER BASIN CHARACTERISTICS 
GROUNDWATER BASIN OVERVIEW 
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RECYCLED WATER 
POLICY SECTION 

RECYCLED WATER POLICY 
REQUIREMENT 

SNMP SUGGESTED ELEMENTS 

basin in California to have a 
consistent salt/nutrient 
management plan. The degree 
of specificity within these plans 
and the length of these plans 
will be dependent on a variety 
of site-specific factors, 
including but not limited to size 
and complexity of a basin, 
source water quality, 
stormwater recharge, 
hydrogeology, and aquifer 
water quality.  
 

� Physiographic Description 
� Groundwater Basin and/or Sub-Basin 

Boundaries 
� Watershed Boundaries 
� Geology 
� Hydrogeology/Hydrology 
� Aquifers 
� Recharge Areas 
� Hydrologic Areas Tributary to the 

Groundwater Basin 
� Climate 
� Land Cover and Land Use 
� Water Sources 

 
GROUNDWATER INVENTORY 

� Groundwater Levels 
� Historical, Existing, Regional Changes 
� Groundwater Storage 
� Historical, Existing, Changes 
� Groundwater Production 
� Historical, Existing, Spatial and Temporal 

Changes, Safe Yield 
� Groundwater Mixing and Movement 
� Subsurface Inflow/Outflow 
� Horizontal and Vertical Movement and 

Mixing 
 
BASIN EVALUATION 
WATER BALANCE 

� Conceptual Model 
� Basin Inflow/Outflow 
� Groundwater, Surface Water, Imported 

Water, Water Transfers, Recycled Water 
Irrigation, Waste Water Discharges, 
Agricultural Runoff, Stormwater Runoff 
(Urban, Agriculture, Open Space), 
Precipitation 

� Infiltration, Evaporation, 
Evapotranspiration, Recharge, Surface 
Water and Groundwater Connectivity 

 
PROJECTED WATER QUALITY 
 
BASIN WATER QUALITY 

� Groundwater Quality 
� Background, Historical, Existing 
� Water Quality Objectives 

� Surface Water Quality 
� Delivered Water Quality 
� Imported Water Quality 
� Recycled Water Quality 

 
 

6b(3)(a) 
 
 
 
 
 

A basin/sub-basin wide 
monitoring plan that includes 
an appropriate network of 
monitoring locations.  
 
 

BASIN MANAGEMENT PLAN ELEMENTS 
BASIN MONITORING PROGRAMS 
 

� Identify Responsible Stakeholder(s) 
Implementing the Monitoring 

� Monitoring Program Goals 
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RECYCLED WATER 
POLICY SECTION 

RECYCLED WATER POLICY 
REQUIREMENT 

SNMP SUGGESTED ELEMENTS 

6b(3)(a)(i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6b(3)(a)(iii) 
 
 

The plan must focus on basin 
water quality near water supply 
wells and areas proximate to 
large water recycling projects, 
particularly groundwater 
recharge projects. Also, 
monitoring locations shall, 
where appropriate, target 
groundwater and surface 
waters where groundwater has 
connectivity with adjacent 
surface waters.  
 
 
 
The monitoring plan shall 
identify those stakeholders 
responsible for conducting, 
compiling, and reporting the 
monitoring data.  
 

� Sampling Locations 
� Water Quality Parameters 
� Sampling Frequency 
� Quality Assurance/Quality Control 
� Database Management 
� Data Analysis and Reporting 
� Groundwater Level Monitoring 
� Basin Water Quality Monitoring 
� Groundwater Quality Monitoring 

� Areas of Surface Water and 
Groundwater Connectivity 

� Areas of Large Recycled Water 
Projects 

� Recycled Water Recharge 
Areas 

� Surface Water Quality Monitoring 
� Stormwater Monitoring 
� Wastewater Discharge Monitoring 
� Recycled Water Quality Monitoring 
� Salt and Nutrient Source Loading 

Monitoring 
� Other Constituents of Concern 
� Water Balance Monitoring 

� Climatological Monitoring 
� Surface Water Flow Monitoring 
� Groundwater Production 

Monitoring 
 

6b(3)(b) A provision for annual 
monitoring of Emerging 
Constituents/ Constituents of 
Emerging Concern (e.g., 
endocrine disrupters, personal 
care products or 
pharmaceuticals) (CECs) 
consistent with 
recommendations by CDPH 
and consistent with any 
actions by the State Water 
Board taken pursuant to 
paragraph 10(b) of this Policy.  
 

BASIN EVALUATION 
CONSTITUENTS OF EMERGING CONCERNS 
(CECs) 

� Constituents 
� CEC Source Identification 

 

6b(3)(c) Water recycling and 
stormwater recharge/use goals 
and objectives.  
 

BASIN MANAGEMENT PLAN ELEMENTS 
GROUNDWATER MANAGEMENT GOALS 

� Recycled Water and Stormwater 
Use/Recharge Goals and Objectives 

 
6b(3)(d) Salt and nutrient source 

identification, basin/sub-basin 
assimilative capacity and 
loading estimates, together 
with fate and transport of salts 
and nutrients.  
 

BASIN EVALUATION 
SALT AND NUTRIENT BALANCE 

� Conceptual Model 
� Salt and Nutrient Source Identification 
� Salt and Nutrient Loading Estimates 
� Historical, Existing, Projected 
� Import/Export 
� Basin/Sub-Basin Assimilative Capacity 

for Salt and Nutrients 
� Fate and Transport of Salt and Nutrients 

 
6b(3)(e) Implementation measures to BASIN MANAGEMENT PLAN ELEMENTS 
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RECYCLED WATER 
POLICY SECTION 

RECYCLED WATER POLICY 
REQUIREMENT 

SNMP SUGGESTED ELEMENTS 

manage salt and nutrient 
loading in the basin on a 
sustainable basis.  
 

GROUNDWATER MANAGEMENT GOALS 
� Groundwater Management Goals 

 
SALT AND NUTRIENT LOAD ALLOCATIONS 
 
SALT AND NUTRIENT MANAGEMENT 
STRATEGIES 

� Load Reduction Goals 
� Future Land Development and Use 
� Salt/Nutrient Management Options 
� Salt/Nutrient Management Strategies and 

Modeling 
� Management Strategy Model Results 
� Feasibility 
� Cost 
 

PLAN IMPLEMENTATION 
SALT AND NUTRIENT MANAGEMENT 
PROGRAM 

� Organizational Structure 
� Stakeholder Responsibilities 
� Implementation Measures to Manage 

Salt and Nutrient Loading 
� Salt/Nutrient Management 

� Water Supply Quality 
� Regulations of Salt/Nutrients 
� Load Allocations 
� Salt and Nutrient Source Control 
� CEC Source Control 
� Site Specific Requirements 

� Groundwater Resource Protection 
� Additional Studies 

 
PERIODIC REVIEW OF SALT/NUTRIENT 
MANAGEMENT PLAN 

� Adaptive Management Plan 
� Performance Measures 
� Performance Evaluation 

 
COST ANALYSIS 

� CWC § 13141, “…prior to implementation 
of any agricultural water quality control 
program, an estimate of the total cost of 
such a program, together with an 
identification of potential sources of 
funding, shall be indicated in any regional 
water quality control plan.” 
 

IMPLEMENTATION SCHEDULE 
 

6b(3)(f) An antidegradation analysis 
demonstrating that the projects 
included within the plan will, 
collectively, satisfy the 
requirements of Resolution No. 
68-16.  
 

ANTIDEGRADATION ANALYSIS 
 

No specific reference While the background 
information listed in State 

BACKGROUND 
� Purpose 
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RECYCLED WATER 
POLICY SECTION 

RECYCLED WATER POLICY 
REQUIREMENT 

SNMP SUGGESTED ELEMENTS 

Water Board’s “Suggested 
Elements” is not specifically 
identified by the Recycled 
Water Policy, it would provide 
the necessary information in 
support of the conceptual 
basis for the plan. 

� Protection of Beneficial Use 
� Sustainability of Water 

Resources 
� Problem Statement 

� Salt/Nutrient Management Objectives 
� Regulatory Framework 
� Groundwater Beneficial Uses 
� Stakeholder Roles and Responsibilities 
� Process to Develop Salt/Nutrient 

Management Plan 
 
 
The Policy recognizes that:  
The degree of specificity within these plans and the length of these plans will be 
dependent on a variety of site-specific factors, including but not limited to size and 
complexity of a basin, source water quality, stormwater recharge, hydrogeology, and 
aquifer water quality.  
 
In response to this, State Water Board staff has suggested three classes of basins in the 
context of SNMP development to assist in determining the extent of information required 
for each class: Major, Saline/Coastal, and No Threat basins. They are defined as 
follows:  

a) Major: Large in size, complex land use, heavily used, water quality threatened; 
b) Saline/Coastal: Basins with naturally saline groundwater not currently used as a 

source of water; and 
c) Low threat: Basins with minimal or no known or current threat to water quality. 

 
The State Water Board staff have also provided draft Basin Plan Amendment templates 
to indicate the amount of information necessary for each classification. The templates for 
each basin class are provided in Appendix I. Groundwater basins in the Los Angeles 
Region do not necessarily fit neatly into these classes; the scope of information for a 
SNMP will also be influenced by basin-specific attributes, conditions and water quality 
concerns. However, stakeholders are encouraged to use the templates as a guide.  
 
Regardless of how a basin may be categorized, the Policy states that the SNMP must 
include “implementation measures to manage salt and nutrient loading in the basin on a 
sustainable basis.” 
Where applicable, implementation strategies may be developed to address issues such 
as pollution prevention, water quality restoration, basin recharge with storm water and 
recycled water and groundwater-surface water interaction. 
 
 
A. BASIN/SUB-BASIN WIDE MONITORING PLAN 
 
As set forth in the Policy Part 6(b)(3)(a), each SNMP shall include “a basin/sub-basin 
wide monitoring plan that includes an appropriate network of monitoring locations. The 
scale of the basin/sub-basin monitoring plan is dependent upon the site-specific 
conditions and shall be adequate to provide a reasonable, cost-effective means of 
determining whether the concentrations of salt, nutrients, and other constituents of 
concern as identified in the salt and nutrient plans are consistent with applicable water 



 

�
�
 

quality objectives. Salts, nutrients, and the constituents identified in paragraph 6(b)(1)(f) 
shall be monitored. The frequency of monitoring shall be determined in the salt/nutrient 
management plan and approved by the Regional Water Board pursuant to paragraph 
6(b)(2). 
 
(i) The monitoring plan must be designed to determine water quality in the basin. The 
plan must focus on basin water quality near water supply wells and areas proximate to 
large water recycling projects, particularly groundwater recharge projects. Also, 
monitoring locations shall, where appropriate, target groundwater and surface waters 
where groundwater has connectivity with adjacent surface waters.  

(ii) The preferred approach to monitoring plan development is to collect samples from 
existing wells if feasible as long as the existing wells are located appropriately to 
determine water quality throughout the most critical areas of the basin.  

(iii) The monitoring plan shall identify those stakeholders responsible for conducting, 
compiling, and reporting the monitoring data. The data shall be reported to the Regional 
Water Board at least every three years.  
 
The objective of this requirement is to develop a basin wide monitoring plan that would 
allow for a comprehensive assessment of basin water quality in relation to beneficial 
uses supported by the basin and applicable water quality objectives. Several localized 
and project-specific monitoring programs exist throughout the basins in the region. 
These include monitoring of ground and surface waters by various agencies to comply 
with regulatory requirements, as well as voluntary monitoring efforts by these agencies 
and environmental groups. In keeping with the Policy’s preferred approach, it is 
recommended that all parties engaged in water quality monitoring and data collection 
within each groundwater basin be identified as a starting point in developing a basin-
wide monitoring plan. Compilation and review of existing programs and groundwater 
quality reports will reduce the potential for redundancy, and also assist in identifying data 
gaps that need to be addressed.  
 
Regulatory agencies are involved in statewide monitoring of groundwater quality for the 
purpose of assessing and protecting groundwater basins. These agencies include the 
State Water Board, the California Department of Public Health, Department of Water 
Resources, Department of Toxic Substances Control, Department of Pesticide 
Regulation, and the U.S. Geological Survey. State Water Board’s online groundwater 
information system, GeoTracker GAMA provides access to groundwater quality 
monitoring data from these agencies as well as other Regional Boards and the 
Lawrence Livermore National Laboratory. This information is available on the 
Groundwater Ambient Monitoring and Assessment (GAMA) program website at: 
http://www.waterboards.ca.gov/water_issues/programs/gama/geotracker_gama.shtml. 
Results from these monitoring efforts may be used in conjunction with those generated 
by water purveyors, managers and private entities in determining the scope of the 
monitoring plan. 
 
The monitoring plan should clearly define the areal extent of the basin or sub-basin to be 
monitored. The region’s major basin boundaries were most recently updated by the 
Department of Water Resources in its 2003 update of Bulletin 118 (DWR, 2003). While 
this update omitted some of the sub-basins that were identified in the previous version, 
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the Regional Water Board’s Basin Plan still retains these basins/sub-basin as ground 
waters to be protected under the California Water Code.   
 
In developing sampling locations within a given basin, stakeholders are encouraged to 
consider: 

a) Location of existing monitoring locations;  
b) Location of existing and potential contributing sources, including areas with 

significant groundwater-surface water interaction; and  
c) Existing and proposed recycled water projects/facilities and groundwater 

recharge areas.  
 
Stakeholders are also encouraged to use the 2003 U.S. Geological Survey report titled 
“Framework for a Ground Water Quality and Assessment Program for California” as a 
resource when developing the monitoring plan. This document is available at:  
http://www.waterboards.ca.gov/water_issues/programs/gama/docs/usgs_rpt_72903_wri
034166.pdf 
 
The parameters to be monitored should be reflective of the water quality conditions and 
applicable water quality objectives within a given basin or sub-basin. Per the Policy, 
salts, nutrients, and CECs will be monitored in all basins. It is recommended that a draft 
monitoring plan be submitted to the Regional Water Board for review prior to finalizing 
the SNMP of which it would be a component. As with other groundwater monitoring 
programs in the region, data generated from SNMP monitoring programs should be 
submitted to the State Water Board’s online groundwater information system – 
GeoTracker. 
 
The Policy also states that Salt and Nutrient Management Plans may include 
constituents other than salt and nutrients which may impact water quality in the 
basin/sub-basin. However, inclusion of additional parameters is at the discretion of 
stakeholders involved in the SNMP development process. Stakeholders are encouraged 
to consider existing groundwater quality information and their knowledge of localized 
conditions, in determining which other parameters of concern should be monitored. 
Table 4-3 lists some of the known parameters of concern in the major basins and sub-
basins in the Los Angeles Region. 
 
   TABLE 4-3: PARAMETERS OF CONCERN IN THE LOS ANGELES REGION’S MAJOR BASINS 

Groundwater Basin Primary Parameters of Concern* 

West Coast  
Central Seawater Intrusion 

San Gabriel  
Raymond VOCs, SVOCs 

San Fernando VOCs, CrVI 

S
anta C

lara 
W

atershed 

Oxnard 
Mound 
Santa Paula 
Fillmore  
Piru 
East Santa Clara 
 

Nitrate, Salts, TDS, DDT, PCBs 

Pleasant Valley Nitrates, TDS, Salts 
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Groundwater Basin Primary Parameters of Concern* 

Ojai  
Ventura River  Nitrates 

C
alleguas 

W
atershed  

Conejo Valley  
Russell Valley  
Hidden Valley  
Simi Valley  
Tierra Rejada  
Thousand Oaks 

Nitrates, TDS, Salts 

Malibu Valley Seawater Intrusion 

*This is not a complete list of parameters of concern. 
 
 
B. MONITORING OF CONSTITUENTS OF EMERGING CONCERN 
Constituents of emerging concerns (CECs) include several types of chemicals that may 
be classified as (i) persistent organic pollutants (ii) pharmaceuticals and personal care 
products, (iii) veterinary medicines, (iv) endocrine disruptors, and others. Such 
constituents present water quality concerns due to their large number and variety, their 
prevalence in the environment, and their potential for harmful effects on aquatic life. 
Much less is known about their potential effects on humans. Increasing recycled water 
use has the potential to increase the occurrence of CECs in ground water basins 
through indirect potable reuse or groundwater recharge reuse (i.e., augmentation of 
drinking water aquifers using recycled water), as well as urban landscape irrigation. Staff 
are coordinating with EPA, the Southern California Coastal Water Research Project, and 
others in studying this issue. 
 
Recycled Water Policy CEC Monitoring Requirements: 
As stated in the Policy, “[e]ach Salt and Nutrient Management Plan shall include a 
provision for annual monitoring of Emerging Constituents/Constituents of Emerging 
Concern (CECs) consistent with recommendations by CDPH and consistent with any 
actions by the State Water Board taken pursuant to paragraph 10(b) of this Policy.” 
 
Paragraph 10(b) of the Policy directs the State Water Board, in consultation with the 
California Department of Public Health (CDPH), to convene a “blue-ribbon” advisory 
panel to guide future actions relating to constituents of emerging concern.  
 
The advisory panel (Panel) completed its report (Panel Report) on CECs in June 2010. 
State Water Board staff developed a staff report (SWRCB, 2010) based on 
recommendations from the Panel and those provided by the CDPH. In December 2010, 
the State Water Board held a public hearing regarding proposed CEC monitoring 
requirements presented in the staff report.  
The Panel Report employed a risk-based screening process to identify CECs of 
toxicological relevance to monitor for potable and non-potable recycled water use 
scenarios (i.e., groundwater recharge reuse and landscape irrigation).  The screening 
approach focused the universe of CECs based on their potential for health effects and 
their occurrence in recycled water in California.  The Panel Report recommends 
monitoring of selected performance indicator CECs to evaluate the performance of 
treatment processes to remove CECs; and recommends monitoring of surrogate 
parameters, such as turbidity, dissolved organic carbon, and conductivity, to verify that 
treatment units are working as designed.  
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Health-based CECs selected for monitoring include caffeine, 17-beta-estradiol (17�-
estradiol), n-nitrosodimethylamine (NDMA), and triclosan.  
 
The Panel also selected a set of performance-based indicator CECs. Each selected 
performance-based indicator CEC represents a group or a family of CECs. The removal 
of the performance-based indicator CEC through a treatment process provides an 
indication of the removal of the other CECs in the group, provide they have similar 
properties. The six compounds selected to serve as performance-based indicator CECs 
are caffeine, gemfibrozil, n,n-diethyl-meta-toluamide (DEET), iopromide, NDMA, and 
sucralose. Caffeine and NDMA serve as both health and performance-based indicator 
CECs. 
 
Upon reviewing the oral and written comments received on the publicly noticed staff 
report, the State Water Board drafted an amendment to the Policy prescribing monitoring 
requirements for CECs in recycled water used for groundwater recharge reuse and 
landscape irrigation. The draft Policy amendment (“Requirements for Monitoring 
Emerging Constituents/Constituents of Emerging Concern for Recycled Water”) was 
released for public comment on May 9, 2012. The proposed amendment and 
accompanying attachment can be found on the State Water Board’s website at: 
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/draft_am
endment_to_policy.shtml  
 
 
Other Considerations  
The California Department of Public Health has released a draft of their Groundwater 
Replenishment Reuse Regulations, which are used to regulate recycled water for 
replenishment projects. Upon adoption of the final regulation, where the CEC monitoring 
requirements differ from those specified by the State Water Board in the amendment to 
the Policy, monitoring for the additional constituents specified by California Department 
of Public Health  regulations should be included where groundwater recharge using 
recycled water is a consideration. 
 
Section 60320.120(c) of the draft regulations requires annual monitoring of indicator 
CECs specified by CDPH and the Regional Water Board by proponents of groundwater 
replenishment and reuse projects (GRRPs). Stakeholders may take this into 
consideration in developing CEC monitoring programs for each basin/sub-basin where 
such projects exist or are planned. . 
 
 
Regional Board Considerations 
The Los Angeles Regional Board has taken early actions to begin to address CECs. The 
Board currently includes CEC Special Study Requirements in NPDES permits for 
Publicly Owned Treatment Works (POTWs), during permit renewal.  
In addition, the development of a CEC monitoring strategy for the region was identified 
as a priority project during the project-selection phase of the 2011-13 triennial review. 
The Regional Board has also directed resources toward establishing some baseline 
information on CEC occurrence, and fate and transport in inland surface waters 
throughout the region. The information gathered from on-going monitoring and other 
applicable studies will inform future monitoring strategies. 
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Where site specific CEC monitoring is required for existing or proposed projects within a 
groundwater basin or sub-basin, SNMP proponents are encouraged to consider 
including them as part of the CEC monitoring strategies developed for the basin or sub-
basin  
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C. SALT AND NUTRIENT ANALYSIS 
 
As stated in the Policy, “[e]ach SNMPs shall include salt and nutrient source 
identification, basin/sub-basin assimilative capacity and loading estimates, together with 
fate and transport of salts and nutrients…” in order to “… address and implement 
provisions, as appropriate, for all sources of salt and/or nutrients to groundwater basins, 
including recycled water irrigation projects and groundwater recharge reuse projects.” 
 
Identification of existing and planned future sources of salts and nutrients is an essential 
part of a SNMP. This allows for a more accurate assessment of the pollutant loads to the 
basin and analysis of the final impact on basin water quality as determined through fate 
and transport analysis. A comprehensive consideration of sources will lead to a robust 
assessment and a more effective implementation strategy for basin management. Table 
4-5 provides examples of source considerations in conducting this analysis. 
 
TABLE 4-6: LIKELY SOURCES OF SALTS, NUTRIENTS, AND OTHER POLLUTANTS OF CONCERN  IN 
GROUNDWATER BASINS 
Source Considerations Examples 
Land uses Agricultural and landscape irrigation 
Groundwater recharge Recycled water, Municipal water supply, 

Stormwater 
Point source discharges to groundwater Municipal and Industrial facilities, Other 

permitted facilities (e.g. landfills) 
Non-point source discharges Agricultural and nursery facilities, on-site 

wastewater treatment system discharges 
Specific point sources Injection wells*, percolation basins* 
Surface water-groundwater interaction Percolation from stream flow, stormwater 

runoff infiltration  
Sub-surface inflow Seawater intrusion, upstream inflow 
Discrete discharges Chemical spills, leaking tanks, improper 

disposal 
*associated with oil production 
 
In order to estimate pollutant loads to these basins, it will be necessary to quantify the 
mass loadings of all identifiable sources to each basin/sub-basin, and evaluate their fate 
and transport Stakeholders have the flexibility to apply any scientifically defensible 
methodology to make these determinations.  
 
 
D. WATER RECYCLING AND STORMWATER RECHARGE/USE GOALS AND OBJECTIVES 
 
Recycled Water Use 
As stated in the Policy, “[e]ach SNMP shall include water recycling and stormwater 
recharge goals and objectives.”  With the intent of moving towards sustainable 
management of surface waters and groundwater, the Policy adopts the goals of 
increasing the use of recycled water in California over 2002 levels by at least one million 
acre-feet per year (afy) by 2020 and by at least two million afy by 2030. 
 
There are a significant number of recycled water facilities in the Los Angeles Region. 
The State Water Board conducted a 2009 survey of recycled water use throughout the 
state to determine the amount of recycled water used and the beneficial uses to which 
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recycled water was put. Only publicly-owned wastewater and water recycling agencies 
were included in the survey. Due to the low response rate from agencies solicited (18%), 
data from a similar 2001 survey were included in the overall results. Table 4-6 shows 
survey results for responding agencies in the Los Angeles Region. More details on the 
survey are available on the State Water Board’s website at 
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/water_recycling/mu
nirec.shtml. 
 
 
TABLE 4-7: SURVEY RESULTS OF RECYCLED WATER USE BY POTWS AND WATER RECYCLING 
AGENCIES IN THE LOS ANGELES REGION 
Agency Total Reuse (AFY) Beneficial Use 
Burbank Water and Power 2090 Golf Course and Landscape Irrigation, 

Industrial 
City of Burbank 879 Landscape Irrigation, 

Geothermal/Energy Production 
City of Los Angeles Bureau of 
Sanitation 

40,787 Recreational Impoundment, Natural 
systems restoration, Wetlands, Wildlife 
Habitat 

City of Los Angeles 
Department of Water and 
Power 

32,113 Golf Course & Landscape Irrigation, 
Industrial, Seawater Intrusion Barrier, 
Recreational Impoundment, Natural 
systems restoration, Wetlands, Wildlife 
Habitat 

City of Los Angeles 
Department of Public Works 

3,683 Landscape Irrigation, 
Geothermal/Energy Production 

Camarillo Sanitation 
District/City of Camarillo 

1,293 Agriculture Irrigation 

Camrosa Water District 779 Agriculture Irrigation 
City of Fillmore 110 Landscape Irrigation 
County Sanitation Districts of 
Los Angeles County 

80,000 Unspecified (likely groundwater 
recharge) 

Las Virgenes Municipal Water 
District 

5,174 Landscape Irrigation 

Los Angeles County 
Department of Public Works 

148 Landscape Irrigation 

Long Beach Water 
Department 

6,380 Golf Course & Landscape Irrigation, 
Commercial, Seawater Barrier 

Ventura County Waterworks 
District 1 

428 Golf Course Irrigation 

Ventura County Waterworks 
District 1 

63 Commercial 

West Basin Municipal Water 
District 

26,032 Landscape Irrigation, Industrial, 
Seawater Intrusion Barrier 

 
While the majority of facilities surveyed used their recycled water for irrigation, a 
significant portion of the recycled water is used for groundwater recharge. In the Central 
and West Coast Groundwater Basins, recycled water is used extensively by the Water 
Replenishment District of Southern California for groundwater recharge and to maintain 
seawater intrusion barriers. An innovative form of recycling is practiced by the City of 
Santa Monica using its Santa Monica Urban Runoff Recycling Facility, which collects 
and treats 90% of the City’s urban runoff in the dry season for use in landscape 
irrigation. 
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Substituting potable water with recycled water is another means of increasing recycled 
water use and reducing dependence on imported water supplies. This may be achieved 
by developing an indirect potable use program similar to the one initiated by the Orange 
County Water District.  
 
SNMPs should include goals and objectives for water recycling. As part of developing 
these goals, it may be helpful to examine master plans for water recycling that have 
been developed by recycled water producers, distributors, and municipalities, as well as 
Urban Water Management Plans.  
 
Stormwater Use 
Another goal of the Policy, with the intent of increasing sustainable local water supplies, 
is to increase the use of stormwater over the levels in 2007 by at least 500,000 afy by 
2020 and by at least one million afy by 2030.The Policy recognizes that stormwater is 
typically lower in nutrients and salts and can augment local water supplies, and therefore 
deems the inclusion of a significant stormwater use and recharge component within the 
salt/nutrient management plans to be critical to the long-term sustainable use of water in 
California. In support of this, the State Water Board expects to develop additional 
policies to encourage the use of stormwater, encourage water conservation, encourage 
the conjunctive use of surface and groundwater, and improve the use of local water 
supplies. 
 
The Regional Water Board also recognizes stormwater as a valuable resource and 
contains a requirement in its Municipal Separate Stormwater Systems (MS4) permits 
that new developments and significant redevelopments retain stormwater onsite using 
low impact development (LID) best management practices (BMPs), with an allowance 
for regional and other alternative compliance approaches. MS4 permits require that land 
development projects be designed to infiltrate, harvest and use, evapotranspire, or bio-
treat a specified volume of stormwater onsite using LID BMPs, if technically feasible. 
The intent of this requirement is twofold – first, to achieve improvements in water quality 
by preventing pollutants conveyed by stormwater from being discharged to receiving 
waters and, second, to increase the use of stormwater for groundwater recharge. 
 
Since new developments and redevelopments will not necessarily occur in areas where 
infiltration or recharge is feasible, it is important that stormwater use be considered on a 
regional scale to maximize the potential for stormwater infiltration and use. Basin 
stakeholders are encouraged to consider such an approach in developing their 
implementation strategies for increasing stormwater use.  
 
 
E. IMPLEMENTATION MEASURES 
 
As stated in the Policy, “[e]ach SNMP shall include implementation measures to manage 
salt and nutrient loading in the basin on a sustainable basis.” 
 
Implementation strategies should integrate water quantity and quality, groundwater and 
surface water, and recharge area protection in order to maintain a sustainable long-term 
supply for multiple beneficial uses. These strategies will be dictated to a large degree by 
basin-specific characteristics and conditions. Depending on conditions within each 
basin/sub-basin, strategies may generally be geared towards: 



 

���
 

a) Pollution prevention to maintain and protect ground water quality at levels 
consistent with Basin Plan objectives and the State’s anti-degradation policy;  

b) Source load reductions to groundwater basins; 
c)  Treatment and management of areas of impaired water quality;  
d) Increasing groundwater recharge by storm water; and  
e) Increasing recycled water use. 

 
Based on water quality conditions within a basin and the results of the source loading 
and fate and transport analysis, salts and nutrients from identifiable non-point and point 
sources should be managed in a manner that will support attainment of applicable water 
quality objectives. Measurable parameters should be identified for evaluation of the 
effectiveness of the strategies, and an implementation schedule and monitoring program 
should be developed to track progress toward basin management goals. Implementation 
measures may also include, as appropriate, strategies for local water supply 
development including increasing the use of recycled water, and plans for stormwater 
retention for use or recharge.  
 
The consideration of implementation alternatives should take into account the interest of all 
parties currently involved in basin use and management in order to resolve any potential 
competing or conflicting interests prior to finalizing the basin management approach. To the 
greatest extent feasible, input from all stakeholders and interested parties should be solicited 
as part of the development process. 

The Regional Water Board recognizes that a number of agencies have developed basin 
management plans for specific basins; while others have developed specific management 
measures for salt and/or nutrient impairments. Existing basin or sub-basin management plans 
and salt and nutrient management strategies should be assessed to determine their 
applicability towards the SNMP requirements of the Policy. For the purpose of SNMP 
development, these efforts may be supplemented as necessary to provide missing elements 
or address inconsistencies and demonstrate compliance with SNMP requirements.  In 
instances where water quality from a sub-basin or basin may impact or be impacted by that of 
adjacent basins, all stakeholders concerned are encouraged to collaborate in developing salt 
and nutrient management strategies.  
F. ANTI-DEGRADATION REQUIREMENTS 
 
As stated in the Policy, “[e]ach Salt and Nutrient Management Plan shall include an 
antidegradation analysis demonstrating that the projects included within the plan will, 
collectively, satisfy the requirements of Resolution No. 68-16.” 
 
Resolution No. 68-16 is the State Water Board’s “Statement of Policy with respect to 
Maintaining High Quality of Waters in California” also known as the State Anti-
degradation Policy. It requires that: 
 

Whenever the existing quality of water is better than the quality established in 
policies as of the date on which such policies become effective, such existing 
high quality will be maintained until it has been demonstrated to the State that 
any change will be consistent with maximum benefit to the people of the State, 
will not unreasonably affect present and anticipated beneficial use of such water 
and will not result in water quality less than that prescribed in the policies. 
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Any activity which produces or may produce a waste or increased volume or 
concentration of waste and which discharges or proposes to discharge to existing 
high quality waters will be required to meet waste discharge requirements which 
will result in the best practicable treatment or control of the discharge necessary 
to assure that (a) a pollution or nuisance will not occur and (b) the highest water 
quality consistent with maximum benefit to the people of the State will be 
maintained.  

 
The intent of Resolution 68-16 is to preserve the State’s high quality waters. Any activity 
that results in the discharge of waste must be subject to treatment or controls that 
assure that the discharge will not cause the receiving water to exceed water quality 
objectives set forth in the applicable Basin Plan or cause pollution or nuisance.  In 
addition, the discharge should be controlled to achieve the highest water quality feasible.  
In other words, water quality should be the best it can be, but at least not exceed water 
quality objectives or impact beneficial uses.  The water quality objectives are set forth in 
the Regional Water Board Basin Plans, the State Water Board’s Sources of Drinking 
Water Policy, and the California Ocean Plan.  The baseline water quality to maintain 
refers to the highest existing quality since Resolution No. 68-16 was adopted in 1968, 
although if a lowering of water quality was formally approved in the past, this could 
adjust the baseline. 
 
In some instances, degradation of existing water quality may be allowed so long as such 
degradation is consistent with the maximum benefit to the people of the state.  
Modification of existing water quality through the development of site specific objectives 
should only be considered when all other salt and nutrient management alternatives 
have been exhausted; and even so should be part of a larger salt and nutrient load 
reduction strategy. Such changes to water quality objectives may only occur where the 
existing water quality is better than that required to support the most sensitive beneficial 
use(s) of the basin (i.e. where there is assimilative capacity). Basin-wide management 
strategies should always be developed in a manner that would be protective of the most 
sensitive beneficial uses within a basin.  
Where project(s) within SNMPs have the potential to degrade the water quality within a 
basin, stakeholders are required to conduct an anti-degradation analysis. The rigor of 
the analysis required depends on the nature and extent of the potential degradation. The 
guidelines and requirements for such analysis are provided below and parallel, to a large 
extent, those provided in the Policy for basins where plans are yet to be completed. This 
analysis will be part of the supporting documentation for the Basin Plan amendment 
incorporating the implementation plan(s) consistent with implementation measures 
identified in the SNMP. Implementation projects must be demonstrated to be consistent 
with Resolution 68-16 as supported by the anti-degradation analysis conducted as part 
of SNMP development.  
 
The Policy recognizes that groundwater recharge and landscape irrigation projects are 
to the benefit of the people of the state, despite having the potential to lower water 
quality within the basin. As such, the Policy provides a threshold below which less 
rigorous analysis will be conducted for the anti-degradation analysis – during the period 
before SNMPs have been developed.  
The Regional Water Board will apply the same considerations, on a basin-wide scale, 
once SNMPs are in place. 
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(1) Generally, a basin-wide implementation strategy that utilizes less than 20 percent 
of the available assimilative capacity in a basin/sub-basin need only conduct an 
anti-degradation analysis verifying the use of the assimilative capacity. For those 
basins /sub-basins where the Regional Water Boards have not determined the 
baseline assimilative capacity, the baseline assimilative capacity shall be 
calculated by the initial project proponent, with review and approval by the 
Regional Water Board. The available assimilative capacity shall be calculated by 
comparing the water quality objectives with the average concentration of the 
basin/sub-basin7, either over the most recent five years of data available or using 
a data set approved by the Regional Water Board Executive Officer. Though the 
Policy expresses assimilative capacity in units of concentration, the Regional 
Water Board recognizes that, depending on the complexity of the basin, it may 
be more appropriate to calculate and express assimilative capacity as a load. 
Historical groundwater quality data will be reviewed in order to inform decisions 
about assimilative capacity and conclusions drawn about anti-degradation 
requirements.  In determining whether the available assimilative capacity will be 
exceeded by the basin-wide implementation strategy, the Regional Water Board 
will consider the impacts of the strategy over at least a ten-year time frame, 
based on an analysis of these impacts provided by the project proponent(s), and 
other relevant data and information.  

 
(2) In the event a basin wide implementation strategy utilizes more than 20 percent 

of the available assimilative capacity in a basin/sub-basin), a more rigorous anti-
degradation analysis shall be performed to comply with Resolution No. 68-16. 
Proponents of the strategy shall provide sufficient information for the Regional 
Water Board to make this determination.  
 
In addition to verification of the assimilative capacity to be used, the analysis 
should show: 

a) That the strategy is necessary to accommodate important economic or 
social development; 

b) Any reduction in water quality will be consistent with maximum benefit to 
people of the State; 

c) Reduction in water quality will not unreasonably affect actual or potential 
beneficial uses; and 

d) Water quality will not fall below water quality objectives set to protect 
beneficial uses as prescribed in the Basin Plan. 

 
The severity and extent of water quality reduction will be considered when evaluating the 
benefits required to compensate for the degradation. The magnitude of the proposed 
strategy and potential reduction in water quality will also determine the scope of impact 
assessment. The Regional Water Board will ensure that a systematic impact 
assessment is conducted. 
 
Factors that should be considered when determining whether a strategy is necessary to 
accommodate social or economic development and is consistent with maximum benefit 
to the people of the State, include: 

1. Past, present, and probable beneficial uses of the water. 

                                                 
7 More than one average concentration may be necessary for a given basin/sub-basin to fully evaluate 
variability between sub-areas or sub-basins. 
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2. Economic and social costs, tangible and intangible, of the proposed strategy 
compared to benefits. The economic impacts to be considered may include the 
cost of alternative actions in lieu of the proposed strategy, as well as the cost of 
any mitigation necessary to address degradation resulting from the proposed 
strategy. The long-term and short-term socioeconomic impacts of maintaining 
existing water quality must be considered. Examples of social and economic 
parameters that could be affected are employment, housing, community 
services, income, tax revenues, and land value. To accurately assess the impact 
of the proposed strategy, the projected baseline socioeconomic profile of the 
affected community without the strategy should be compared to the projected 
profile with the strategy. 
3. The environmental aspects of the proposed discharge must be evaluated. The 
proposed discharge, while actually causing a reduction in water quality in a given 
water body, may be simultaneously causing an increase in water quality in a 
more environmentally sensitive body of water from which the discharge in 
question is being diverted.  
4. The implementation of feasible alternative control measures, which might 
reduce, eliminate, or compensate for negative impacts of the proposed action.  

 
Participation from the public and appropriate government agencies should be solicited in 
the “maximum benefit” determination to ensure that the environmental, social, and 
economic impacts of the strategy are accurately assessed.  
 
The Regional Water Board will ultimately make the decision as to whether or not it is to 
the maximum benefit of the people of the State to use more than 20% of the assimilative 
capacity of a basin or sub-basin as part of a SNMP’s implementation strategy. 
Consideration will be given to providing buffers for varying environmental conditions 
such as droughts, as well as the needs of future generations.  
 
Where no assimilative capacity exists for salts and/or nutrients within a basin/sub-basin, 
stakeholders may explore and implement strategies for creating such assimilative 
capacity. As previously mentioned, modifying water quality objectives should only be 
considered where all other alternatives have been exhausted and then only as part of a 
larger comprehensive salt and nutrient reduction strategy. Any modifications to water 
quality objectives shall be done in a manner that protects the most sensitive beneficial 
uses in a basin/ sub-basin. 
 
The Policy includes an example of an approved method for conducting an anti-
degradation analysis based on a numeric groundwater model. It was used by the State 
Water Board in connection with Resolution No. 2004-0060 and the Regional Water 
Board in connection with Resolution No. R8-2004-0001. However, stakeholders have the 
flexibility to use other methods that have been deemed acceptable by the Regional 
Board. SNMP proponents should vet any such other methods with Regional Board staff 
prior to embarking on an analysis using the method. The Policy also encourages an 
integrated approach (using surface water, groundwater, recycled water, stormwater, 
pollution prevention, water conservation, etc.) to the implementation of Resolution No. 
68-16.  
 
An anti-degradation analysis will not be required where it has been demonstrated that 
implementation strategies are not expected to result in water quality degradation in a 
groundwater basin. 
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E. DISCHARGES COVERED BY THE RECYCLED WATER POLICY 
 
The Policy is specifically geared towards increasing the use of recycled water from 
municipal wastewater sources permitted through Wastewater Recycling Requirements 
(WRRs). Land discharges of wastewater are addressed through separate Waste 
Discharge Requirements (WDRs), however, this does not preclude them from the SNMP 
development process. Such discharges (existing and proposed) should be accounted for 
in determining source loading estimates, determination of assimilative capacity, and in 
basin management planning. In the same vein, recycled water projects already in 
progress should be considered during the same phases of SNMP development. 
�
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5. CEQA REQUIREMENTS 
 
The Policy requires that salt and nutrient management plans developed for basin/sub-
basins comply with the applicable California Environmental Quality Act (CEQA) 
requirements. The following outlines the CEQA requirements for the Regional Board 
adoption of SNMP implementation strategies into the Water Quality Control Plan for the 
Los Angeles Region (Basin Plan). SNMP proponents may be required to comply with 
other CEQA requirements related to specific implementation strategies for salt and 
nutrient management contained in their plans. SNMP proponents are to conduct  the 
environmental analysis required for Regional Board adoption. 
 
The CEQA requires state and local agencies determine the potential significant 
environmental impacts of proposed projects and identify measures to avoid or mitigate 
these impacts where feasible. The CEQA Guidelines, which provide the protocol by 
which state and local agencies comply with CEQA requirements, are detailed in 
California Code of Regulations, Title 14 § 15000 et seq.  
 
The basic purposes of CEQA are to: 1) inform decision makers and public about the 
potential significant environmental effects of a proposed project, 2) identify ways that 
environmental damage may be mitigated, 3) prevent significant, avoidable damage to 
the environment by requiring changes in projects, through the selection of alternative 
projects or the use of mitigation measures when feasible, and 4) disclose to the public 
why an agency approved a project if significant effects are involved (Cal. Code Regs., tit. 
14, § 15002(a)). 
 

LEAD AND RESPONSIBLE AGENCIES UNDER CEQA 
 
As set forth in the Policy, stakeholders will fund SNMP development including any 
necessary analysis and documentation to comply with CEQA.  Stakeholders will develop 
implementation strategies, which may include projects requiring environmental analysis. 
Public agencies that carry out or implement projects associated with the SNMPs are 
considered the lead agencies under CEQA for these individual projects.  However, in 
addition, the implementation measures identified in a SNMP may be adopted as 
amendments to the Basin Plan by the Regional Water Board, and CEQA analysis is a 
required part of the adoption process in accordance with the State Water Board’s 
certified regulatory program. As such, for the purpose of Water Board adoption of a 
Basin Plan amendment, the Regional Water Board will be the lead agency for purposes 
of CEQA. Therefore, it will be necessary for stakeholders and Regional Water Board 
staff to work in collaboration.  
 

REQUIRED ENVIRONMENTAL ANALYSIS 
 
The California Secretary for Natural Resources has certified the State and Regional 
Water Boards’ basin planning process as exempt from certain requirements of CEQA, 
including preparation of an initial study, negative declaration, and environmental impact 
report (California Code of Regulations, Title 14, Section 15251(g)).   
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The basin planning process is certified by the Secretary for Natural Resources as a 
regulatory program exempt from the requirements to prepare an Environmental Impact 
Report, Negative Declaration, and Initial Study (Title 14, California Code of Regulations 
(CCR), Section 15241(g)).  However, a certified program is subject to other provisions in 
CEQA (Pub. Resources Code, Section 21000 et seq.), such as the requirement to avoid 
significant adverse effects to the environment where feasible.  The Regional Board is 
required to comply with State Water Board regulations set forth in California Code of 
Regulations, Title 23, sections 3775 et. seq, and Public Resources Code section 21159. 
 
 
Requirements of California Code of Regulations, Title 23, Section 3777(a) 
 
The “certified regulatory program” of the Regional Water Board is also subject to the 
substantive requirements of California Code of Regulations, Title 23, Section 3777(a), 
which requires a written report that includes a description of the proposed activity, an 
analysis of reasonable alternatives, and an identification of mitigation measures to 
minimize any significant adverse environmental impacts.  Section 3777(a) also requires 
the Regional Water Board to complete an environmental checklist as part of its 
substitute environmental documents.   
 
Any water quality control plan, state policy for water quality control, and any other 
components of California's water quality management plan as defined in Code of 
Federal Regulations, title 40, sections 130.2(k) and 130.6, proposed for board approval 
or adoption must include or be accompanied by Substitute Environmental 
Documentation (SED) and supported by substantial evidence in the administrative 
record. The Draft SED may be comprised of a single document or a compilation of 
documents. The Draft SED must be circulated prior to board action approving or 
adopting a project, as specified in sections 3778 and 3779. The Draft SED shall consist 
of: 

a) A written report prepared for the board, containing an environmental analysis of 
the project; 

b) A completed Environmental Checklist (a sample of which is contained in  
Appendix II). The sample Environmental Checklist may be modified as 
appropriate to meet the particular circumstances of a project. The issues 
identified in the Environmental Checklist must be evaluated in the checklist or 
elsewhere in the SED; and 

c) Other documentation as the board may include.  
 
The Draft SED shall include, at a minimum, the following information: 
 

a) A brief description of the proposed project;  
b) An identification of any significant or potentially significant adverse environmental 

impacts of the proposed project;  
c) An analysis of reasonable alternatives to the project and mitigation measures to 

avoid or reduce any significant or potentially significant adverse environmental 
impacts; and  

d) An environmental analysis of the reasonably foreseeable methods of compliance. 
The environmental analysis shall include, at a minimum, all of the following:  

i. An identification of the reasonably foreseeable methods of compliance 
with the project;  
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ii. An analysis of any reasonably foreseeable significant adverse 
environmental impacts associated with those methods of compliance;  

iii. An analysis of reasonably foreseeable alternative methods of compliance 
that would have less significant adverse environmental impacts; and  

iv. An analysis of reasonably foreseeable mitigation measures that would 
minimize any unavoidable significant adverse environmental impacts of 
the reasonably foreseeable methods of compliance.  

 
In the preparation of the environmental analysis described in d) above, the board may 
utilize numerical ranges or averages where specific data are not available; however, the 
board shall not be required to engage in speculation or conjecture. The environmental 
analysis shall take into account a reasonable range of environmental, economic, and 
technical factors, population and geographic areas, and specific sites, but the board 
shall not be required to conduct a site-specific project level analysis of the methods of 
compliance, which CEQA may otherwise require of those agencies who are responsible 
for complying with the plan or policy when they determine the manner in which they will 
comply. 
 
As to each environmental impact, the SED shall contain findings as described in State 
CEQA Guidelines section 15091, and if applicable, a statement described in section 
15093. 
 
If the board determines that no fair argument exists that the project could result in any 
reasonably foreseeable significant adverse environmental impacts, the SED shall 
include a finding to that effect in lieu of the analysis of project alternatives and mitigation 
measures.  
 
If the board determines that no fair argument exists that the reasonably foreseeable 
methods of compliance with the project could result in any reasonably foreseeable 
significant adverse environmental impacts, the SED shall include a finding to that effect 
in lieu of the analysis of alternative methods of compliance and associated mitigation 
measures. 
 
Requirements of Public Resources Code section 21159 
 
Public Resources Code section 21159 has the same minimum requirements for the 
environmental analysis which the Regional Water Board is also required to fulfill along 
with the same considerations. Section 21159(c) requires that the environmental analysis 
take into account a reasonable range of: 
 

a) Environmental, economic, and technical factors,  
b) Population and geographic areas, and  
c) Specific sites. 

 
A “reasonable range” does not require an examination of every site, but a reasonably 
representative sample of them.  The statute specifically states that the section shall not 
require the agency to conduct a “project-level analysis” (Public Resources Code § 
21159(d)).  Rather, a project-level analysis must be performed by the local agencies that 
will implement the strategies and projects identified in the SNMP (Public Resources 
Code §21159.2).  Notably, the Regional Water Board is prohibited from specifying the 
manner of compliance with its regulations (Cal. Water Code §13360), and accordingly, 
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the actual environmental impacts will necessarily depend upon the compliance strategy 
selected by the local agencies and other permittees. 
 
State Water Board Finding 
As set forth in  the Policy, the State Water Board finds that the use of recycled water 
which supports the sustainable use of groundwater and/or surface water that is 
sufficiently treated so as not to adversely impact public health or the environment and 
which ideally substitutes for use of potable water is presumed to have a beneficial 
impact. Other public agencies are encouraged to use this presumption in evaluating the 
impacts of recycled water projects on the environment as required by the CEQA. 
 
Public Participation Requirements for the CEQA Process 
 
Pursuant to California Public Resources Code section 21083.9, a CEQA Scoping 
Meeting will be held to receive comments on the appropriate scope and content of 
substitute environmental documents supporting amendments to the Basin Plan to 
incorporate salt and nutrient management plans for groundwater basins in the Los 
Angeles Region. The purpose of this meeting is to scope the proposed projects and/or 
strategies for groundwater basin management and to determine, with input from 
interested agencies and persons, if those means would result in significant adverse 
impacts to the environment.  Information garnered from this process will be considered 
during development of the draft SED and, where applicable, may be incorporated into 
the final document.    
 

ROLES OF STAKEHOLDER GROUPS AND REGIONAL WATER BOARD STAFF IN THE CEQA 
PROCESS 
 
Both Regional Water Board staff and stakeholder groups will be significantly involved in 
the environmental analysis for the SNMPs. Table 5-1 lists the different aspects of the 
CEQA process and identifies the roles of each party.   
 
TABLE 5-1: ROLES OF STAKEHOLDERS AND REGIONAL WATER BOARD STAFF IN THE CEQA PROCESS 
FOR BASIN PLAN AMENDMENTS 

TASK REGIONAL WATER BOARD STAKEHOLDERS 
LEAD AGENCY Lead  
CEQA SCOPING MEETING Co-Lead Co-Lead 
ENVIRONMENTAL ANALYSIS Oversight Lead 
SED  DEVELOPMENT Oversight Lead 
DOCUMENT REVIEW Lead  
RESPONSE TO COMMENTS Lead - Regulatory Lead - Technical 
REVISIONS Oversight/Review Lead 
PUBLIC HEARING Lead  
PROJECT LEVEL EIR  Lead 
 
The CEQA scoping meeting will be held jointly by Regional Water Board staff and 
stakeholder groups, while the environmental analysis will be conducted primarily by the 
groundwater basin stakeholder groups with oversight and review by Regional Water 
Board staff. Following the release of the draft environmental document for public review, 
it is anticipated that there will be comments on its technical and regulatory aspects. The 
Regional Water Board will take the lead in responding to the regulatory comments, while 
stakeholders will be the lead for responding to technical comments. Any revisions 
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necessary in response to public comments will be the purview of the stakeholder groups 
with oversight by Regional Water Board staff. Preparation of the environmental 
documentation for consideration and adoption by the Regional Water Board will be the 
responsibility of Regional Water Board and staff. Finally, once the SNMPs have been 
adopted and specific projects are to be implemented, basin stakeholders will be 
responsible for the development of project-specific environmental analysis and other 
related CEQA requirements. 
 

TIMELINE FOR THE CEQA PROCESS IN RELATION TO SNMP DEVELOPMENT 
 
The SED will be considered by the Regional Water Board as part of the adoption of the 
implementation provisions contained in the SNMPs. Approval of the SED is separate 
from approval of a specific project alternative or a component of an alternative.  Approval 
of the SED refers to the process of: (1) addressing comments, (2) confirming that the 
Regional Water Board considered the information in the SED, and (3) affirming that the 
SED reflects independent judgment and analysis by the Regional Water Board - CEQA 
Guidelines Section 10590 and 15090 (Title 14 of CCR). 
 
Stakeholders are encouraged to begin the CEQA process once potential basin 
management strategies have been identified during SNMP development. The CEQA 
scoping meeting should be held early enough in the process for consideration of public 
comments during the development of the substitute environmental document. Ideally the 
SED should be completed at the same time as the SNMP for timely consideration and 
adoption by the Regional Water Board. 
.    
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6. BOARD ADOPTION OF SNMPS 
 
As stated in the Policy: Salt and nutrient plans shall be completed and proposed to the 
Regional Water Board within five years from the date of this Policy unless a Regional 
Water Board finds that the stakeholders are making substantial progress towards 
completion of a plan. In no case shall the period for the completion of a plan exceed 
seven years.  
 
Stakeholders are encouraged to complete and submit SNMPs for each basin by May 
2014 as specified in the Policy. However, the Policy allows for an extension where 
significant progress has been made but this deadline cannot be met. For this purpose, 
the Regional Water Board will consider “significant progress” as follows: (i) upon 
completion of a collaborative stakeholder developed basin wide monitoring plan that 
meets the requirements set forth in the Policy, (ii) completion of the salt/nutrient source 
identification, loading and linkage analysis, and (iii) commencement of the development 
of implementation strategies for basin management. Stakeholders will also be required 
to make a showing that completion by the May 2014 deadline is infeasible. SNMPs that 
have not achieved significant progress may warrant greater Regional Board involvement 
or Regional Board developed plans, and will be addressed on a case-by-case basis.  
 
Within one year of the receipt of a proposed salt and nutrient management plan, the 
Regional Water Boards shall consider for adoption revised implementation plans, 
consistent with Water Code section 13242, for those groundwater basins within their 
regions where water quality objectives for salts or nutrients are being, or are threatening 
to be, exceeded. The implementation plans shall be based on the salt and nutrient plans 
required by this Policy.  
 
The Regional Water Board expects to adopt the implementation provisions of each 
SNMP within one year of submission by basin/sub-basin stakeholders. State Water 
Board staff have provided templates for these Basin Plan amendments (see Appendix I) 
as a guide to the scope of information to be provided in the amendment language. Table 
6-1 provides a tentative schedule of stakeholder tasks and submissions. 
 
TABLE 6-1: TENTATIVE SCHEDULE OF STAKEHOLDER SUBMISSIONS 
Tasks Date 
CEQA Scoping Meeting June 2013 
Initial Draft SNMP & CEQA submittal November 2013 
Final Draft SNMP & CEQA submittal May 2014 
Regional Water Board Consideration and 
Adoption 

May 2015 and beyond 

 
 
 
Regional and State Water Board Resources 
Regional Water Board staff expects to continue working collaboratively with groundwater 
basin stakeholders during the SNMP development process, as well as through the Board 
adoption process. In addition to staff assigned for this purpose, the following resources 
are available to stakeholders to facilitate the process. 
 
Regional Water Board SNMP website: 
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www.waterboards.ca.gov/losangeles/water_issues/programs/salt_and_nutrient_manage
ment/index.shtml 
 
SNMP E-mail list subscription: 
http://www.waterboards.ca.gov/resources/email_subscriptions/reg4_subscribe.shtml 
 
Groundwater Ambient Monitoring and Assessment (GAMA) website: 
www.waterboards.ca.gov/losangeles/water_issues/programs/sgama/geotracker_gama.h
tml 
 
State Water Board website: 
http://www.swrcb.ca.gov/water_issues/programs/water_recycling_policy/index.shtml 
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FINAL REVISED WORKPLAN OF THE SALT/NUTRIENT MANAGEMENT PLAN (SNMP) 
Central Basin and West Coast Basin (CWCB) 

Southern Los Angeles County, California 
October 24, 2011

In accordance with the 2009 State Water Resources Control Board’s (SWRCB) Recycled Water Policy 
(Policy), this Workplan for the Salt/Nutrient Management Plan (SNMP) was prepared through a 
collaborative process involving major stakeholders in the Central Basin and West Coast Basin 
(CWCB), including the Water Replenishment District of Southern California (WRD), Los Angeles 
County Department of Public Works (LACDPW), City of Los Angeles Department of Water and Power 
(LADWP), Sanitation Districts of Los Angeles County (SDLAC), Metropolitan Water District of 
Southern California (MWD), West Basin Municipal Water District (WBMWD), Council for Watershed 
Health, Heal the Bay, Central Basin Municipal Water District (CBMWD), and additional input from 
other interested parties. 

I. BACKGROUND 

As highlighted in the 2009 SWRCB Policy (refer to Appendix A), California is facing an 
unprecedented water crisis.  This crisis stems from the feared collapse of the Bay-Delta ecosystem, 
climate change, continuing population growth, severe drought on the Colorado River and the threat of 
failing levees in the Delta.  This new reality is severely testing California’s ability to provide water 
supplies that are adequate, reliable, secure, affordable, sustainable, and of suitable quality for beneficial 
uses to protect, preserve, and enhance watersheds, communities, and environmental and agricultural 
resources.

In Southern California, increasing demands for water, limitations on imported supplies, and persistent 
droughts continue to demonstrate the invaluable contribution of the groundwater basins to the region's 
economy and public well being.  Two of the most important groundwater basins in Southern California 
are the Central Basin and the West Coast Basin (CWCB), which are located in the southern portion of 
Los Angeles County (refer to Figure 1 below).  Groundwater in the CWCB meets approximately a third 
of the overall water supply needs of nearly 4 million residents and businesses in the 43 cities overlying 
the basins.

For over 50 years, local agencies, including WRD, SDLAC, LACDPW, LADWP, MWD, WBMWD, 
CBMWD, and numerous cities have been collaborating and implementing critical measures, such as 
water reclamation and reuse, water conservation, improved maintenance of supply and delivery 
infrastructure, and the capture and use of stormwater, to prevent overdraft and replenish the CWCB 
aquifer system.  The use of recycled water in the CWCB has played a vital role in increasing the 
reliability and sustainability of the overall water supply.   
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1. PROBLEM STATEMENT 

Some groundwater basins in the State contain salts and nutrients that exceed or threaten to 
exceed water quality objectives established in the applicable Water Quality Control Plans, 
which were developed and have been implemented by the Regional Water Quality Control 
Boards (RWQCBs) (SWRCB, 2009).  A copy of the Water Quality Control Plan (Basin Plan) 
that was developed by the Los Angeles RWQCB (LARWQCB) and is applicable to the CWCB 
is provided as Appendix B.  SWRCB further states in the 2009 Recycled Water Policy (refer to 
Appendix A) that not all Basin Plans include adequate implementation procedures for achieving 
or ensuring compliance with the water quality objectives for salt or nutrients.  These conditions 
can be caused by natural soils/conditions, discharges of waste, irrigation using surface water, 
groundwater, or recycled water, and water supply augmentation using surface or recycled water.  
Regulation of recycled water alone will not address these conditions.  Thus, SWRCB finds that 
the appropriate way to address salt and nutrient issues is through the development of regional or 
subregional SNMPs that ensures attainment of water quality objectives and protection of 
beneficial uses. 

FIGURE 1 
West Coast Basin and Central Basin, Southern Los Angeles County 

Source:  WRD 

N
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2. REGULATORY FRAMEWORK   

In February 2009, SWRCB adopted Resolution No. 2009-0011 which established a statewide 
Recycled Water Policy (refer to Appendix A), which became effective on May 14, 2009.  As 
stated in the SWRCB Policy, its purpose is “. . . to increase the use of recycled water from 
municipal wastewater sources that meet the definition of Water Code Section 15050(n), in a 
manner that implements State and Federal water quality laws.”     

As required by the SWRCB Policy, local water and wastewater entities, together with local 
salt/nutrient contributing stakeholders, must prepare Salt/Nutrient Management Plans (SNMPs) 
for each groundwater basin in California, with participation by RWQCB staff.  The degree of 
specificity within the SNMP and the length of the SNMP will be dependent on a variety of site-
specific factors, including but not limited to size and complexity of a basin, source water 
quality, stormwater recharge, hydrogeology, and aquifer water quality.  Specific elements 
required in the SNMP are listed in Section 6 of the SWRCB Policy (refer to Appendix A). 

In addition to the Policy, SWRCB issued “Suggested Elements” (refer to Appendix E), which is 
essentially a draft outline of the SNMP.  The SWRCB Suggested Elements were used as a basis 
for this Workplan of the CWCB SNMP.  The CWCB SNMP shall comply or be consistent with 
the following: 

� LARWQCB Basin Plan for the Los Angeles and  (refer to Appendix B),
� California Department of Water Resources (DWR) Water Plan Update 2009 – Bulletin 

160-09 (refer to Appendix C),
� SWRCB Antidegradation Policy – Resolution No. 68-16 (refer to Appendix D), and 
� California Environmental Quality Act (CEQA) regulations.

The SWRCB Policy establishes a deadline of May 14, 2014 for submittal of all SNMPs to 
RWQCB for approval and adoption.  However, RWQCB may grant a two-year extension if it 
finds that the stakeholders are making substantial progress towards completion of a SNMP. 

3. PURPOSE 

The purpose of this Workplan of the CWCB SNMP is to obtain approval from the LARWQCB 
on the outline and elements that will be included in the final CWCB SNMP.  This Workplan 
was developed through a collaborative process involving the CWCB stakeholders (refer to 
Section II) and contains a general overview of the elements and data to be provided in the final 
CWCB SNMP.  It is the intent of the CWCB stakeholders to involve and obtain technical and 
regulatory guidance from LARWQCB throughout the SNMP development process, and as a 
result, the stakeholders would like LARWQCB to review, provide comments, and approve this 
Workplan by the upcoming meeting between the CWCB stakeholders and LARWQCB that is 
scheduled on September 29, 2011.  Once this Workplan is approved by LARWQCB, the 
stakeholders will move forward with developing the CWCB SNMP, with active participation 
and input from LARWQCB throughout this process.



4

A. Sustainability of Water Resources 

SWRCB’s mission is to “preserve, enhance and restore the quality of California’s water 
resources to the benefit of present and future generations” (SWRCB, 2009).  The SWRCB 
Policy (refer to Appendix A) was developed to encourage the use of stormwater, promote 
water conservation, increase the conjunctive use of surface water and groundwater, and 
improve the use of local water supplies. 

B. Protection of Beneficial Use 

The major water bodies, including inland surface waters, groundwater, coastal waters, and 
coastal wetlands, in the CWCB are designated by the LARWQCB as having one or more 
beneficial uses.   These beneficial uses are identified in Section 2 of the Basin Plan (refer 
to Appendix B) and are used by the LARWQCB to establish regulatory thresholds and 
protect the water supply.  The objective of the SNMP is to manage “. . . salts and nutrients 
from all sources . . . on a basin-wide or watershed-wide basis in a manner that ensures 
attainment of water quality objectives and protection of beneficial uses” (SWRCB, 2009).  
The CWCB SNMP will comply with the water quality objectives established by 
LARWQCB in the Basin Plan for groundwater in the CWCB, as further discussed in 
Section III.3.A.ii. of this Workplan. 

C.  Groundwater Beneficial Uses 

As discussed in Section 2 of the Basin Plan (refer to Appendix B), the current beneficial 
uses designated for groundwater in the CWCB include municipal and domestic supply, 
agricultural supply, industrial process supply, and industrial service supply.

4. SALT/NUTRIENT MANAGEMENT OBJECTIVES 

The objective of the SNMP is to manage salts and nutrients from all sources “. . . on a basin-
wide or watershed-wide basis in a manner that ensures attainment of water quality objectives 
and protection of beneficial uses” (SWRCB, 2009).   The following elements will be included in 
the final CWCB SNMP: 

� Summary of the hydrogeology of the CWCB, 
� Details of the groundwater inventory, including water levels, storage, production, and 

mixing and movement of groundwater within the CWCB, 
� Evaluation of water recycling, groundwater recharge, and inflows/outflows in the 

CWCB, 
� Historical and existing water quality data for groundwater, surface water, recycled water, 

and delivered water in the CWCB, 
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� Loading estimates and the fate and transport of salt and nutrients, specifically chloride, 
total dissolved solids (TDS) and nitrate, in the CWCB, 

� The assimilative capacity of the CWCB for salt and nutrients (i.e., chloride, TDS and 
nitrate), 

� Assessment of current monitoring programs (types, locations, frequency, costs, and 
responsible agencies) and developing a monitoring plan to adequately characterize 
concentrations of salt and nutrients (i.e., chloride, TDS, and nitrate) in the CWCB, 

� Implementation measures for maintaining/achieving water quality objectives and 
managing salt and nutrient (i.e., chloride, TDS and nitrate) loading in the CWCB, 

� An antidegradation analysis demonstrating that the projects identified in the SNMP will 
collectively satisfy the requirements of the SWRCB Antidegradation Policy (refer to 
Appendix D), and 

� Demonstration of compliance with CEQA. 

5. PROCESS TO DEVELOP SALT/NUTRIENT MANAGEMENT PLAN   

Since July 2009, major stakeholders in the CWCB have been meeting and discussing key 
elements that will be addressed in the SNMP.  Stakeholder efforts to date to develop the CWCB 
SNMP include the following: 

� Formation of stakeholder groups, including the Core Group, Working Group, and 
Interested Parties, 

� Attended numerous industry, municipal, and regulatory agency conferences/workshops to 
obtain further regulatory agency guidance on preparing the SNMP, 

� Developed a preliminary schedule for major tasks to be completed for submittal of the 
CWCB SNMP to LARWQCB by the deadline of May 2014, and 

� In May 2011, began bimonthly stakeholder meetings to develop the CWCB SNMP. 

This Workplan was developed through a collaborative process involving major stakeholders in 
the CWCB and provides an outline and elements that will be included in the final CWCB 
SNMP.  It is the intent of the CWCB stakeholders to involve and obtain guidance from 
LARWQCB throughout the SNMP development process, and as a result, the stakeholders would 
like LARWQCB to review and approve this Workplan and provide comments at the upcoming 
September 29, 2011 meeting between the CWCB stakeholders and LARWQCB.  Once this 
Workplan is approved by LARWQCB, the stakeholders will move forward with developing the 
CWCB SNMP, with active participation from LARWQCB throughout this process.  Table 1 
below provides a preliminary schedule of major tasks to complete the CWCB SNMP by the 
deadline of May 2014.

TABLE 1 
PRELIMINARY SCHEDULE OF MAJOR TASKS 

Date Major Task Task Description LARWQCB Approval? 

August 
30, 2011 

Submittal of Workplan of 
CWCB SNMP to 
LARWQCB for review 

� This Workplan contains an outline and 
elements that will be included in the 
final CWCB SNMP 

Yes, LARWQCB approves 
Workplan of the CWCB SNMP 
by September 29, 2011 
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TABLE 1 
PRELIMINARY SCHEDULE OF MAJOR TASKS 

Date Major Task Task Description LARWQCB Approval? 

and approval � Confirmed with LARWQCB to have 
meeting on September 29, 2011 with 
stakeholders to obtain LARWQCB 
approval on the Workplan 

September 
29, 2011 

Meeting with LARWQCB 
and CWCB stakeholders 

LARWQCB provides comments and 
approves Workplan of the CWCB SNMP  

Yes, LARWQCB approves 
Workplan of the CWCB SNMP 
on September 29, 2011 

November 
15, 2011 

Attendance of 
LARWQCB Workshop 

Stakeholders will attend this LARWQCB 
Workshop to obtain further guidance on 
SNMP requirements and identify areas 
where additional LARWQCB input is 
required 

N/A 

2011 to 
2014 

Regular stakeholder 
meetings 

� Stakeholder meetings will be held 
continuously, with active participation 
by the LARWQCB 

� Prepare Draft CWCB SNMP through a 
collaborative process involving 
stakeholders and interested parties 

� Develop cost sharing agreements 
amongst stakeholders 

N/A 

Mid-2013 Submit Draft CWCB 
SNMP to LARWQCB for 
review and comments 

LARWQCB comments will be received by 
stakeholders within 2 months of the Draft 
CWCB SNMP submittal 

Yes, LARWQCB will provide 
comments on the Draft CWCB 
SNMP within 2 months of receipt  

May 2014 Submit final CWCB 
SNMP to LARWQCB for 
approval and adoption 

The final CWCB SNMP will incorporate 
comments received by LARWQCB on the 
Draft CWCB SNMP 

Yes, LARWQCB will approve 
and adopt the final CWCB SNMP 

II. STAKEHOLDER ROLES AND RESPONSIBILITIES 

Table 2 below lists the current stakeholders that are actively involved in the development of the CWCB 
SNMP and provides a summary of their roles and responsibilities in this process.  Additional 
stakeholders may be added to this table once this Workplan is approved by LARWQCB.   

TABLE 2 
STAKEHOLDER ROLES AND RESPONSIBILITIES

Stakeholders Roles and Responsibilities 

1. Water 
Replenishment 
District of 
Southern California 
(WRD) 

� Manages groundwater in the CWCB  
� Monitors groundwater quality, water levels, seawater intrusion, and groundwater 

production throughout the CWCB 
� Monitors groundwater quality associated with operation of the Montebello Forebay 

spreading grounds, the Dominguez Gap Barrier, the Alamitos Barrier, and the West Coast 
Basin Barrier 

� Owns the Leo J. Vander Lans Advanced Water Treatment Facility (LJVL Plant) that 
produces advanced treated recycled water for injection at the Alamitos Barrier 

� For the SNMP, WRD will provide groundwater data (levels, storage, production, recharge, 
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TABLE 2 
STAKEHOLDER ROLES AND RESPONSIBILITIES

Stakeholders Roles and Responsibilities 

and water quality) and recycled water data associated with the Alamitos Barrier Recycled 
Water Project 

2. Los Angeles 
County Department 
of Public Works 
(LACDPW) 

� Owns and operates the Montebello Forebay spreading grounds  
� Owns and operates the West Coast Basin Barrier, the Dominguez Gap Barrier, and the 

Alamitos Barrier 
� Monitors receiving water quality resulting from urban runoff and during storm events in 

Los Angeles County 
� For the SNMP, LACDPW will provide stormwater monitoring data 

3. Metropolitan Water 
District of 
Southern California 
(MWD) 

� Imports water from northern California (State Water Project) and the Colorado River 
(Colorado River Aqueduct) to the CWCB for potable and non-potable uses 

� Monitors water quality of the imported water, which has many uses, including groundwater 
replenishment at the Montebello Forebay spreading grounds and for injection at the 
Dominguez Gap Barrier, the Alamitos Barrier, and the West Coast Basin Barrier to prevent 
seawater intrusion 

� For the SNMP, MWD will provide imported water quality data 
4. County Sanitation 

Districts of Los 
Angeles County 
(SDLAC) 

� Owns and operates the Pomona, San Jose Creek, Whittier Narrows, Los Coyotes, and Long 
Beach WRPs that produce tertiary-treated recycled water that is delivered for irrigation and 
industrial uses throughout the CWCB and is delivered to the Montebello Forebay spreading 
grounds for groundwater recharge 

� For the SNMP, SDLAC will provide river water sampling data and recycled water quality 
data 

5. City of Los 
Angeles, 
Department of 
Water and Power 
(LADWP) 

� Municipal utility that delivers groundwater, imported water, and recycled water to residents 
and businesses in the City of Los Angeles 

� Imports water from the Mono and Owens River Basins in the Eastern Sierra Nevada 
Mountains to the City of Los Angeles via the Los Angeles Aqueduct 

� Operates the Terminal Island Treatment Plant (TITP) that produces advanced treated 
recycled water for injection at the Dominguez Gap Barrier 

� For the SNMP, LADWP will provide imported water quality data and recycled water data 
associated with the Dominguez Gap Barrier Project 

6. West Basin 
Municipal Water 
District
(WBMWD) 

� Purchases imported water from MWD and wholesales to cities and water 
companies/agencies in the West Coast Basin for potable and non-potable uses and for 
groundwater replenishment 

� Owns and operates the Edward C. Little Water Recycling Facility (ELWRF) that produces 
recycled water for irrigation and industrial uses in the West Coast Basin and for injection at 
the West Coast Basin Barrier 

� For the SNMP, WBMWD will provide recycled water data associated with the West Coast 
Basin Barrier Project 

7. Council for 
Watershed Health 

� Facilitates the preservation, restoration, and enhancement of the Los Angeles River and San 
Gabriel River Watersheds 

� For the SNMP, will provide river water quality data 
8. Heal the Bay � Environmental nonprofit organization working to make southern California's coastal waters 

and watersheds safe, healthy and clean 
� Actively involved in developing the SNMP for the CWCB 

9. Central Basin 
Municipal Water 
District (CBMWD) 

� Purchases imported water from MWD and wholesales to cities and water 
companies/agencies in the Central Basin for potable and non-potable uses and for 
groundwater replenishment 

� Distributes recycled water in the Central Basin for irrigation and industrial uses 
� Actively involved in developing the SNMP for the CWCB 

10. Other stakeholders 
to be determined 

� Assisting in the development of the SNMP 
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III. GROUNDWATER BASIN CHARACTERISTICS 

1. GROUNDWATER BASIN OVERVIEW 

The following is a general overview of the Sections to be covered in the final CWCB 
SNMP.

A. Physiographic Description   

The Central Basin and the West Coast Basin (CWCB) are two groundwater basins in the 
Coastal Plain of Los Angeles County, California (refer to Figure 1).  The major land forms 
of the Coastal Plain consist of bordering highlands and foothills, older plains and hills, 
younger alluvial plains, the rivers which drain the area, and the offshore topography.  
Refer to Figure 2 below for the physiographic features of the Los Angeles region. 

FIGURE 2 
Physiographic Features of the Los Angeles Region 

Source:  DWR
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B. Groundwater Basin and/or Sub-Basin Boundaries

The Central Basin covers approximately 270 square miles and is bounded on the north by 
the Hollywood Basin and the Elysian, Repetto, Merced, and Puente Hills, to the east by 
the Los Angeles County/Orange County line, and to the south and west by the Newport-
Inglewood Uplift, a series of discontinuous faults and folds that form a prominent line of 
northwest-trending hills including the Baldwin Hills, Dominguez Hills, and Signal Hill.   

The West Coast Basin covers approximately 140 square miles and is bounded on the north 
by the Baldwin Hills and the Ballona Escarpment (a bluff just south of Ballona Creek), on 
the east by the Newport-Inglewood Uplift, to the south by San Pedro Bay and the Palos 
Verdes Hills, and to the west by Santa Monica Bay.

Figure 3 below depicts the cities in the CWCB.     

FIGURE 3 
Cities in the CWCB 

Source:  WRD
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C. Watershed Boundaries 

LARWQCB has identified five major watershed management areas (WMAs) in the 
CWCB (refer to Figure 4 below):  South Santa Monica Bay, Los Angeles River, 
Dominguez Channel, San Gabriel River, and Los Cerritos Channel & Alamitos Bay 
(LARWQCB, 2007). 

South Santa Monica Bay Watershed:  The 87-
square mile South Santa Monica Bay Watershed 
(refer to Figure 5) is located in the southwest 
portion of Los Angeles County along the Pacific 
Ocean. The watershed is bounded by the Santa 
Monica Mountains on the north and extends 
south to the Palos Verdes Peninsula.  It is mostly 
urbanized and includes portions of the cities of 
Los Angeles, Santa Monica, Culver City, El 
Segundo, Manhattan Beach, Redondo Beach, 
Torrance, Hermosa Beach, Palos Verdes Estates, 
Rancho Palos Verdes, Rolling Hills Estates, 
Rolling Hills, and unincorporated Los Angeles 
County.  The entire Santa Monica Bay 
Watershed stretches along the coast from the 
Ventura-Los Angeles County line in the north to 
the Palos Verdes Peninsula in the south.  The 
Santa Monica Bay is the submerged portion of 
the Coastal Plain and thus, it slopes relatively 
gently to the west towards the Pacific Ocean.  

FIGURE 5 
South Santa Monica Bay Watershed

Source:  LACDPW 

FIGURE 4 
Watershed Management Areas 
(WMAs) in the CWCB 

Source:  LARWQCB
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Los Angeles River Watershed:  The 834-
square mile Los Angeles River Watershed 
(refer to Figure 6) is shaped by the Los 
Angeles River, which flows south from its 
headwaters in the Santa Monica Mountains, 
through the San Fernando Valley, the 
Glendale Narrows, the center of the CWCB, 
and ultimately into San Pedro Bay. The river's 
major tributaries are the Arroyo Calabasas 
and Bell Creek (at the river's origin), Brown's 
Canyon Wash, the Burbank Western Channel, 
Tujunga Wash, Arroyo Seco, Rio Hondo, and 
Compton Creek.  The watershed contains 22 
lakes and flood control reservoirs, as well as a 
number of spreading grounds.  The Los 
Angeles River is hydraulically connected to 
the San Gabriel River through the Whittier 
Narrows Reservoir, although this occurs 
primarily during large storm events.  The Los 
Angeles River, which once flowed freely over 
the Coastal Plain, was channelized between 

1914 and 1970 to control runoff and reduce the impacts of major flood events in the 
region. Today, over 90% of the Los Angeles River is concrete-lined. The watershed has 
impaired water quality in the middle and lower portions of the basin due to urban runoff 
from dense urbanization (DWR, 2009). 

Dominguez Channel
Watershed:  The 110-square 
mile Dominguez Channel 
Watershed (refer to Figure 7) 
is defined by a complex 
network of storm drains and 
smaller flood control channels.  
The Dominguez Channel is 
located in the West Coast 
Basin and extends from the 
Los Angeles International 
Airport to the Los Angeles 
Harbor and drains a large 
portion, if not all, of the cities 
of Inglewood, Hawthorne, El 
Segundo, Gardena, Lawndale, 
Redondo Beach, Torrance, 
Carson, and Los Angeles. 

FIGURE 6 
Los Angeles River Watershed 

Source:  LACDPW 

FIGURE 7 
Dominguez
Channel
Watershed 

Source:  LACDPW
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San Gabriel River Watershed:  The 640-
square mile San Gabriel River Watershed 
(refer to Figure 8) extends from the San 
Gabriel Mountains to the Pacific Ocean at the 
City of Seal Beach.  Drainage is provided by 
the San Gabriel River and its tributaries, 
which include Coyote Creek. Although the 
watershed contains portions of 37 
incorporated cities in eastern Los Angeles 
County, only 26 percent of its total land area 
is developed.  The San Gabriel River runs 
through the Central Basin and its surrounding 
areas are densely urbanized.  Flows in the San 
Gabriel River are diverted into the Montebello 
Forebay spreading grounds and impounded 
behind several rubber dams in order to control 
flow for groundwater recharge. 

Los Cerritos Channel and Alamitos Bay Watershed: Los Cerritos Channel is concrete-
lined above the tidal prism and drains a relatively small, densely urbanized area of east 
Long Beach.  The channel’s tidal prism connects with Alamitos Bay through Marine 
Stadium (a recreation facility built in 1932 that is used for boating, water skiing, and jet 
skiing).  Alamitos Bay is composed of Marine Stadium, Long Beach Marina, and the Bay 
proper, which includes several small canals, a bathing beach, and several popular 
clamming areas.  A small bathing lagoon, Colorado Lagoon in Long Beach, has a tidal 
connection with the Bay and a small wildlife pond, Sims Pond, also has a tidal connection.  
The latter is heavily used by overwintering migratory birds (LARWQCB, 2007). 

D. Geology   

The CWCB lies within the western portion of the Transverse Ranges Geomorphic 
Province.  The water-bearing deposits in the CWCB tapped for beneficial use are mostly 
comprised of Quaternary-age sediments (less than 1.8 million years old) of gravel, sand, 
silt, and clay that were deposited in alternating layers from the erosion of nearby hills and 
mountains whose sediments were carried by wind and water flow, and from historic 
beaches and shallow ocean floors that covered the area at various times in the past.  
Underlying these Quaternary sediments are basement rocks of the Pliocene Pico 
Formation that generally do not provide sufficient quantities of groundwater to wells for 
economic development.  Dividing the CWCB is the Newport-Inglewood Uplift. 

FIGURE 8 
San Gabriel River Watershed 

Source:  LACDPW 
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E. Hydrogeology/Hydrology   

The Central Basin is divided into four sections:  the Los Angeles Forebay, the Montebello 
Forebay, the Whittier Area, and the Pressure Area (DWR, 1961).  The two forebays 
represent areas of unconfined (water table) aquifers that allow percolation of surface water 
down into the deeper production aquifers to replenish the rest of the basin.  The Whittier 
Area and Pressure Area are confined aquifer systems that receive relatively minimal 
recharge from surface water, but are replenished from the upgradient forebay areas or 
other groundwater basins. 

In the West Coast Basin, aquifers are generally confined and receive the majority of their 
natural replenishment from adjacent groundwater basins or from the Pacific Ocean 
(seawater intrusion).  Both the Newport-Inglewood Uplift and the Charnock Fault (in the 
West Coast Basin) are partial barriers to groundwater flow, causing differences in water 
levels on opposite sides of each fault system.  Groundwater flows between the Central 
Basin and the West Coast Basin based on the groundwater elevations on either side of the 
Newport-Inglewood Uplift.  Most of the groundwater in the CWCB remains at an 
elevation below sea level due to historic overpumping, so the importance of maintaining 
the seawater barrier wells to keep out the intruding saltwater is of vital importance. 

F. Aquifers   

Groundwater occurs in the pore spaces of the sediments in the CWCB.  Where these 
sediments are thick and transmissive enough to supply sufficient quantities of water to 
wells for beneficial use, they are termed "aquifers."  In contrast, the name "aquitard" is 
given to the less permeable silt and clay layers that separate the aquifers.  The major 
aquifers identified in the CWCB include the following, from shallowest to deepest: 

� Gaspur Aquifer and semiperched aquifers of the Holocene Alluvium Formation; 
� Exposition, Artesia, Gage, and Gardena Aquifers of the Upper Pleistocene Lakewood 

Formation; 
� Hollydale, Jefferson, Lynwood, and Silverado Aquifers of the Lower Pleistocene 

Upper San Pedro Formation; and 
� Sunnyside Aquifer of the Lower Pleistocene Lower San Pedro Formation. 

Aquifer depths can reach over 2,000 feet in the Central Basin and 1,500 feet in the West 
Coast Basin.

G. Hydrologic Areas Tributary to the Groundwater Basin 

The CWCB is located within the Los Angeles-San Gabriel Hydrologic Unit, which is a 
drainage area that totals approximately 1,608 square miles.  Within the Los Angeles–San 
Gabriel Hydrologic Unit, the CWCB is located in the Coastal Plain Hydrologic Area and 
the Palos Verdes, West Coast, and Central Hydrologic Subareas.  Land use within these 
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hydrologic subareas is predominantly residential, commercial, and industrial, and thus, the 
vast majority of the area is covered with semi-permeable or non-permeable material (e.g., 
paved).  The Los Angeles River and the San Gabriel River, which are the major drainage 
systems in the Coastal Plain Hydrologic Area, drain the coastal watersheds of the 
Transverse Ranges.  These surface waters also recharge large reserves of groundwater that 
exist in alluvial aquifers underlying the CWCB.  Groundwater in the CWCB is also 
recharged through the operation of the Montebello Forebay spreading grounds, the 
seawater intrusion barriers along the coast (West Coast Basin Barrier, Dominguez Gap 
Barrier, and Alamitos Barrier), and other recharge areas, as further discussed in Section 
III.1.K. below. 

H. Climate 

The CWCB is characterized by a Mediterranean climate, i.e. warm to hot, dry summers 
and mild to cool, wet winters, with relatively modest transitions in temperature.  Most of 
the rainfall occurs during winter and spring (between December and March).  Rainfall data 
will be provided in the final CWCB SNMP.   

I.  Land Cover and Land Use 

The CWCB covers approximately 420 square miles in southern Los Angeles County and 
consists of 43 cities with a population of nearly 4 million residents.  Most of the CWCB is 
developed as urban areas with buildings and paved surfaces.  Predominant land uses 
include urban residential, commercial, and industrial.  The economy in the CWCB is 
primarily industrial, commercial, and service.   

J. Water Sources   

Water sources in the CWCB, including groundwater, imported water, recycled water, and 
stormwater, will be further defined in the final SNMP.   

K. Recharge Areas   

Groundwater recharge areas in the CWCB, including the Montebello Forebay spreading 
grounds, the seawater intrusion barriers along the coast (West Coast Basin Barrier, 
Dominguez Gap Barrier, and Alamitos Barrier), and others, will be further discussed in the 
final SNMP. 
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2. GROUNDWATER INVENTORY 

A. Groundwater Levels 

i. Historical, Existing, Regional Changes 

Groundwater levels are an indication of the amount of groundwater in the basins.  
They reveal areas of recharge and discharge from the basins, suggest which way the 
groundwater is moving so that recharge water or contaminants can be tracked, are 
used to determine when additional replenishment water is required, and are used to 
calculate storage changes.  Groundwater levels can also be used to demonstrate 
possible source areas for seawater intrusion or show the effectiveness of seawater 
barrier wells.

Groundwater levels in the CWCB have been monitored and recorded since the early 
1900s.  WRD tracks groundwater levels throughout the year by measuring the depth 
to water in monitoring wells and production wells located throughout the CWCB.  
WRD will provide data in the final SNMP that presents historical, current, and 
changes in groundwater level measurements collected throughout the CWCB.  
General groundwater elevation contours in the CWCB are shown on Figure 9 below. 

FIGURE 9 
Groundwater Elevation Contours in the CWCB (Fall 2010) 

Source:  WRD 
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B. Groundwater Storage 

i. Historical, Existing, Changes 

Information regarding groundwater storage in the CWCB will be discussed in the 
final SNMP.  WRD will provide historical, existing, and changes in the groundwater 
storage data.   

C. Groundwater Production 

i. Historical, Existing, Spatial and Temporal Changes, Safe Yield

Groundwater production wells are the main source of groundwater extraction and 
usage in the CWCB.  There are currently over 560 active production wells in the 
CWCB (refer to Figure 10 below).  Details regarding groundwater production in the 
CWCB will be discussed in the final SNMP.  WRD will provide historical data, 
existing data, spatial and temporal changes, and the safe yield of groundwater 
production in the CWCB.

FIGURE 10 
Groundwater Production Wells in the CWCB (Water Year 2009 – 2010) 

Source:  WRD 
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D. Groundwater Mixing and Movement 

i. Subsurface Inflow/Outflow 

Groundwater recharge in the CWCB can occur through underflow from adjacent 
groundwater basins (such as the Main San Gabriel Basin and the Santa Monica 
Basin), the Montebello Forebay spreading grounds, the seawater intrusion barriers 
along the coast (West Coast Basin Barrier, Dominguez Gap Barrier, and Alamitos 
Barrier), areal recharge from precipitation on the basin floor and hillside runoff, 
return flow of irrigation water that penetrates beyond the root zone, percolation 
through unlined river channels, and continued seawater intrusion in certain areas.  
Subsurface underflow is primarily by pumping, but also underflow to adjacent 
basins.  All significant inflow/outflow sources will be identified and discussed in the 
final SNMP. 

ii. Horizontal and Vertical Movement and Mixing 

Groundwater moves horizontally and vertically in the CWCB based on hydraulic 
gradients and the physical properties of the aquifers.  Further details regarding 
horizontal and vertical movement and mixing of groundwater in the CWCB will be 
provided in the final SNMP. 

3. BASIN WATER QUALITY 

A. Groundwater Quality 

i. Background, Historical, Existing   

Between the 1900s and 1950s, groundwater was an important factor in urbanization 
of the CWCB.  Excessive overpumping in the CWCB caused severe overdraft and 
created a hydraulic gradient that resulted in seawater intrusion, which contaminated 
the coastal groundwater aquifers.  To address this problem and halt the intrusion, 
three seawater intrusion barriers were constructed by LACDPW:  the West Coast 
Basin Barrier Project was initiated in the mid-1950s, the Alamitos Barrier Project in 
the early 1960s, and the Dominguez Gap Barrier Project in the early 1970s.  
LACDPW owns and operates all three barrier projects and WRD purchases all the 
water for injection. 

While the water injection activities at the barriers were successful in halting further 
seawater intrusion, these efforts could not address the seawater which had already 
intruded into the West Coast Basin before the barrier was constructed.  These large 
plumes of saline water, referred to as “saline plume,” (see Figures 11 and 12 below) 
have been trapped inland of the injection wells, thereby degrading significant 
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FIGURE 11 
Saline Plume in the 
West Coast Basin 

Source:  WRD 

FIGURE 12 
Saline Plume in the
West Coast Basin (2010) 

Source:  WRD 

volumes of groundwater with high concentrations of chloride and decreasing the 
ability of affected aquifers to provide groundwater storage. 
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Groundwater quality in the CWCB also reflects current land uses.  As an urban 
developed area, commercial and industrial activities (e.g., leaking aboveground and 
underground storage tanks, leaking sewer and oil pipelines, and illegal discharges) 
have contaminated groundwater with localized plumes of petroleum fuels, solvents, 
and other hazardous substances.  In general, these plumes are limited to shallow 
groundwater.  However, as the aquifers and confining layers in these alluvial basins 
are typically interfingered, the quality of groundwater in the deeper production 
aquifers is threatened by the migration of pollutants from the upper aquifers. 

ii. Water Quality Objectives   

Water quality objectives in the CWCB were established by LARWQCB and are 
provided in Chapter 3 of the Basin Plan (refer to Appendix B).  A summary of these 
water quality objectives are provided in Table 3 below and will be discussed further 
in the final SNMP. 

TABLE 3 
WATER QUALITY OBJECTIVES FOR GROUNDWATER IN THE CWCB 

Selected Constituent Central Basin West Coast Basin 

TDS 700 mg/L 800 mg/L 

Sulfate 250 mg/L 250 mg/L 

Chloride 150 mg/L 250 mg/L 

Boron 1.0 mg/L 1.5 mg/L 

Nitrate (NO3) 45 mg/L 45 mg/L 

Nitrate-Nitrogen (NO3-N) 10 mg/L 10 mg/L 

Nitrite-Nitrogen (NO2-N) 1 mg/L 1 mg/L 

Nitrogen as Nitrate-Nitrogen plus 
Nitrite-Nitrogen (NO3-N + NO2-N) 

10 mg/L 10 mg/L 

Arsenic 10 ug/L 10 ug/L 

Iron 300 ug/L 300 ug/L 

Manganese 50 ug/L 50 ug/L 

Color 15 Units 15 Units 

Odor 3 TON 3 TON 

NOTES:
Source:  LARWQCB Basin Plan (refer to Appendix B) 
mg/L = milligrams per liter 
ug/L = micrograms per liter 
TON = Threshold Odor Number 
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B. Surface Water Quality   

i. Stormwater Quality Data   

Stormwater quality data are collected by LACDPW throughout each storm season at 
mass emissions (river) and tributary stations.  Stormwater quality monitoring data 
will be provided by LACDPW in the final SNMP.  Cities in the CWCB will also be 
contacted for any other available stormwater quality data.

ii. River Water Quality Data   

In the CWCB, river water quality data is collected by the Council for Watershed 
Health and SDLAC.  The Council for Watershed Health collects annual river water 
quality data as part of its interagency mission to monitor the health of the Los 
Angeles and San Gabriel River Watersheds.  SDLAC collects samples in the rivers 
upstream and downstream of their recycled water discharge points.  River water 
quality data will be provided by the Council for Watershed Health and SDLAC in 
the final SNMP.  Cities in the CWCB will also be contacted for any other available 
river water quality data. 

C. Imported Water Quality  

Water is imported into the CWCB from three major sources:  the Sacramento-San Joaquin 
Delta (northern California), Colorado River, and Owens Valley/Mono Basin (eastern 
Sierra Nevada Mountains).  MWD imports river water from northern California (State 
Water Project) and the Colorado River (via the 242-mile Colorado River Aqueduct) to the 
CWCB.  LADWP imports water from the Owens Valley/Mono Basin to the City of Los 
Angeles via the Los Angeles Aqueduct.  Imported water quality data will be provided by 
MWD and LADWP in the final SNMP.   

D. Recycled Water Quality   

In the CWCB, recycled water has many uses, including groundwater recharge, urban 
landscape irrigation, agricultural irrigation, industrial and commercial process water, 
recreational facilities, and wildlife habitat maintenance.  Treatment plants in the CWCB 
that produce this recycled water are owned and operated by SDLAC, WBMWD, LADWP, 
and WRD.  Recycled water quality data will be provided by these agencies in the final 
SNMP. 
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E. Delivered Water Quality 

In the CWCB, recharge water delivered to the Montebello Forebay spreading grounds and 
the three seawater intrusion barriers (West Coast Basin Barrier, Dominguez Gap Barrier, 
and Alamitos Barrier) receive a blend of various waters for groundwater recharge.  Water 
quality data for the water delivered to the spreading grounds and the seawater intrusion 
barriers will be provided by WRD, WBMWD, LADWP, and SDLAC in the final SNMP.   

Data regarding water that is delivered throughout the CWCB for potable use (such as 
imported water and groundwater) and non-potable use (such as stormwater and recycled 
water) are discussed in Sections III.3.A., III.3.B., III.3.C., and III.3.D. of this Workplan. 

IV. BASIN EVALUATION 

1. WATER BALANCE 

A. Conceptual Model 

A conceptual model summarizing water supplies and distribution of water uses within the 
CWCB for the past 10 water years will be developed and presented in the final SNMP.  
This conceptual model will be developed similar to Figure SC-4 (shown below as Figure 
12) in Volume 3 of DWR’s California Water Plan – Update 2009 (refer to Appendix C). 
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B. Basin Inflow/Outflow   

Estimated quantities of various types of water flowing in and out of the CWCB for the past 
10 water years will be summarized in Table 3 below and provided in the final SNMP.  
This table is similar to Table SC-3 in Volume 3 of DWR’s California Water Plan – Update 
2009 (refer to Appendix C). 

FIGURE 12 
Example of Conceptual Model of Water Balance to be Developed for the CWCB 

Source:  DWR 
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TABLE 4 
WATER BALANCE OF THE CENTRAL BASIN AND WEST COAST BASIN 

(thousand acre-feet)

Type of Water 
Inflow/Outflow 

Water Year 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Water Entering the CWCB
I-1 Imported Water           
I-2 Surface Water           
I-3 Groundwater from 

Adjacent Basins and 
Seawater

          

I-4 Stormwater Runoff 
(Urban, Agriculture, 
Open Space) 

          

I-5 Recharge (spreading 
grounds and seawater 
intrusion barriers)  

          

I-6 Urban/Agricultural 
Runoff 

          

I-7 Irrigation using 
Recycled, Imported, 
and Groundwater 

          

I-8 Water Transfers           
I-9 Wastewater 

Discharges (Treated 
Sewage Effluent, 
NPDES, etc.) 

          

I-10 Planned Low Impact 
Developments (LID)  

          

I-11 Aquifer Storage and 
Recovery (ASR) 

          

I-12 Wetlands, Lakes, 
Rivers, Parks, etc. 

          

I-13 Illegal Discharges 
from Contam. Sites 

          

I-14 Other Inflows           
TOTAL           

Water Leaving the CWCB
O-1 Groundwater 

Production Wells 
          

O-2 Groundwater 
Remediation Wells 

          

O-3 Groundwater Outflow 
to Adjacent Basins 

          

O-4 Rising 
Groundwater/Springs 

          

O-5 Desalination/Desalters           
O-6 Evaporation, 

Evapotranspiration of 
Vegetation, Natural 
and Incidental Runoff 

          

O-7 Other Outflows           
TOTAL           
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2. SALT AND NUTRIENT BALANCE 

A. Conceptual Model 

A conceptual model of the import and export of chloride, total dissolved solids (TDS), and 
nitrate in the CWCB will be developed and presented in the final SNMP.  An evaluation of 
the other Basin Plan constituents with water quality objectives will be performed to ensure 
that TDS, chloride, and nitrate are indicators of water quality for the rest.  A discussion 
will be added to the SNMP explaining why these chemicals are considered as the 
“indicator” chemicals for the salt and nutrient balance in the CWCB.   

B. Salt and Nutrient Source Identification 

The sources of chloride, TDS, and nitrate in the CWCB will be identified and presented in 
the final SNMP.      

C. Salt and Nutrient Import/Export 

i. Historical, Existing, Projected 

Chloride, TDS, and nitrate data for the past 10 years, current data, and projected data 
for the next 10 years will be provided in the final SNMP.  Loading estimates and 
water quality data will be provided by WRD, MWD, WBMWD, SDLAC, 
LACDPW, and LADWP.   

E. Basin/Sub-Basin Assimilative Capacity for Salt and Nutrients

The assimilative capacity for chloride, TDS, nitrate in CWCB groundwater will be 
provided in the final SNMP. 

F. Fate and Transport of Salt and Nutrients 

The fate and transport of chloride, TDS, nitrate in CWCB groundwater will be discussed 
in the final SNMP. 

3. CONSTITUENTS OF EMERGING CONCERN (CECs)

The SWRCB Policy (refer to Appendix A) requires that the SNMP include “a provision for 
annual monitoring of Emerging Constituents/Constituents of Emerging Concern (e.g., endocrine 
disrupters, personal care products, or pharmaceuticals) (CECs) consistent with 
recommendations by CDPH and consistent with any actions by the State Water Board . . . .”  
SWRCB is currently considering adoption of a resolution for monitoring of CECs in recycled 
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water that is used for groundwater recharge/reuse and landscape irrigation projects based their 
review of the June 25, 2010 Final Report for Monitoring Strategies for CECs in Recycled Water 
(Science Advisory Panel, 2010) and public comments that were received by SWRCB regarding 
the monitoring of CECs in municipal recycled water.  Additionally, CDPH is in the process of 
finalizing the groundwater recharge reuse regulations, which will include requirements for CEC 
monitoring for groundwater recharge projects. With respect to CEC monitoring requirements, 
the CWCB SNMP will be consistent with these applicable CDPH and SWRCB regulations once 
they are adopted.   

Annual monitoring of CECs, including endocrine disrupting chemicals, personal care products, 
and pharmaceuticals, is currently required in some permits issued by the LARWQCB for 
projects that involve the use of recycled water, such as the West Coast Basin Barrier Project, the 
Dominguez Gap Barrier Project, and the Alamitos Barrier Recycled Water Project.  Details and 
data associated with these CEC monitoring requirements will be provided in the final CWCB 
SNMP. 

A. Constituents 

In their 2010 report, the Science Advisory Panel identified four chemicals, 17 beta-
estradiol, caffeine, triclosan, and N-nitrosodimethylamine (NDMA), that should be 
monitored for groundwater recharge projects that utilize recycled water (Science Advisory 
Panel, 2010).  In addition, four additional CECs were identified for monitoring as viable 
performance indicator compounds in surface spreading and direct injection operations, 
including N,N-Diethyl-meta-toluamide (DEET), gemfibrozil, iopromide, and sucralose 
with certain surrogate parameters (e.g., ammonia, dissolved organic carbon, and 
conductivity).   It was noted by the Science Advisory Panel that any monitoring program 
discussed in their report is for information only and is not intended to be used for 
regulatory compliance purposes. They further recommended that responses to the 
detection of these and any other CECs are to be flexible and adjustable, based on findings, 
and may include repeat monitoring, source investigations, and/or shutdown of operations. 

CECs that are currently identified and required for annual monitoring in permits issued by 
the LARWQCB for projects that involve the use of recycled water, such as the West Coast 
Basin Barrier Project, the Dominguez Gap Barrier Project, and the Alamitos Barrier 
Recycled Water Project, will be listed and discussed in the final CWCB SNMP. 

B. CEC Source Identification 

The sources of CECs in the CWCB will be identified in the final SNMP. 

4. OTHER CHEMICALS OF CONCERN 

Groundwater quality in the CWCB is affected by current land uses.  As an urban developed 
area, commercial and industrial activities (e.g., leaking aboveground and underground storage 
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tanks, leaking sewer and oil pipelines, and illegal discharges) have contaminated groundwater 
with localized plumes of petroleum fuels, solvents, and other hazardous substances.  In general, 
these plumes are limited to shallow groundwater.  However, as the aquifers and confining layers 
in these alluvial basins are typically interfingered, the quality of groundwater in the deeper 
production aquifers is threatened by the migration of pollutants from the upper aquifers.  The 
final SNMP will identify chemicals of concern in the CWCB that are associated with 
contaminated sites, such as volatile organic compounds (VOCs), 1,4-dioxane, and metals.  
Additionally, a brief overview of these contaminants of concern and how they are being 
managed in the CWCB will be provided in the SNMP.   

5. PROJECTED WATER QUALITY 

Based on current estimates of inflow and outflow in the CWCB (refer to Section IV.1.B.), 
groundwater quality will be projected for the next 10 years in the final SNMP.

V. SALT AND NUTRIENT MANAGEMENT STRATEGIES 

1. LOAD REDUCTION GOALS 

Load reduction goals for chloride, TDS, and nitrates will be determined and provided in the 
final SNMP. 

2. FUTURE LAND DEVELOPMENT AND USE 

As mentioned earlier, most of the CWCB is developed as an urban area, i.e. predominantly 
residential, commercial, and industrial land uses.  Any major changes to future land 
development or use will be identified in the final SNMP.

3. SALT/NUTRIENT MANAGEMENT OPTIONS 

Management options for chloride, TDS, and nitrate will be determined and provided in the final 
SNMP. 

4. SALT/NUTRIENT MANAGEMENT STRATEGIES AND MODELING 

A. Management Strategy Model Results 

If necessary, modeling may be conducted to develop the management strategy for 
chloride, TDS, and nitrate in the CWCB.   These modeling results will be presented in the 
final SNMP. 
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B. Feasibility 

The feasibility of implementing the management strategies for salt and nutrients (chloride, 
TDS, and nitrate) in the CWCB will be discussed in the final SNMP. 

C. Cost 

All potential costs for the management of salt and nutrients (chloride, TDS, and nitrates) in 
the CWCB will be discussed in the final SNMP. 

VI. BASIN MANAGEMENT PLAN ELEMENTS 

1. GROUNDWATER MANAGEMENT GOALS 

The overall CWCB groundwater management goals will be developed and provided in the final 
SNMP. 

A. Recycled Water Use/Recharge Goals and Objectives 

The goals and objectives for recycled water use and groundwater recharge in the CWCB 
will be developed and provided in the final SNMP. 

B. Stormwater Use/Recharge Goals and Objectives 

The goals and objectives for stormwater use and groundwater recharge in the CWCB will 
be developed and provided in the final SNMP. 

2. BASIN MONITORING PROGRAMS 

A. Basin Monitoring Programs and Goals   

There are existing monitoring programs for groundwater, imported water, recycled water, 
stormwater, and surface water in the CWCB that are being managed by various 
agencies/entities to comply with regulatory permits (such as groundwater recharge 
projects), current State and Federal requirements, or as voluntary actions.  The goals of 
these monitoring programs with respect to salt and nutrient (chloride, TDS, and nitrate) 
management in the CWCB will be discussed in the final SNMP. 
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B. Stakeholders Responsible for Implementing the Monitoring 

Stakeholders that currently conduct monitoring/sampling of groundwater, imported water, 
recycled water, stormwater, and/or surface water include WRD, LACDPW, SDLAC, 
MWD, LADWP, WBMWD, Council for Watershed Health, and other agencies that may 
be identified during the development of the final SNMP.  Further details regarding their 
monitoring programs will be provided in the final SNMP.   

C. Water Quality Parameters  

Water quality parameters for existing monitoring programs for groundwater, imported 
water, recycled water, stormwater, and surface water in the CWCB will be identified in the 
final SNMP. 

D. Sampling Locations 

Details regarding sampling locations of existing monitoring programs for groundwater, 
imported water, recycled water, stormwater, and surface water in the CWCB will be 
provided in the final SNMP. 

E. Sampling Frequency 

Details regarding the sampling frequency of existing monitoring programs for 
groundwater, imported water, recycled water, stormwater, and surface water in the CWCB 
will be provided in the final SNMP. 

F. Quality Assurance/Quality Control (QA/QC) 

Details regarding the QA/QC of data collected from existing monitoring programs for 
groundwater, imported water, recycled water, stormwater, and surface water in the CWCB 
will be provided in the final SNMP. 

G. Database Management 

Details regarding the management of databases associated with existing monitoring 
programs for groundwater, imported water, recycled water, stormwater, and surface water 
in the CWCB will be provided in the final SNMP. 
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H. Data Analysis and Reporting 

Details regarding the analysis and reporting of data collected from existing monitoring 
programs for groundwater, imported water, recycled water, stormwater, and surface water 
in the CWCB will be provided in the final SNMP. 

I. Groundwater Level Monitoring 

WRD’s Regional Groundwater Monitoring Program includes the collection of water levels 
at nearly 280 monitoring wells at over 50 locations across the CWCB (refer to Figure 14 
below).  Water levels are measured daily in most monitoring wells with automatic 
dataloggers, and confirmed with manual field measurements quarterly.  Details regarding 
the groundwater level monitoring program in the CWCB will be provided by WRD in the 
final SNMP. 

FIGURE 14 
WRD Groundwater Monitoring Well Locations in the CWCB 

Source:  WRD 
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J. Imported Water Quality Monitoring 

Water is imported into the CWCB from three major sources:  the Sacramento-San Joaquin 
Delta (northern California), Colorado River, and Owens Valley/Mono Basin (eastern 
Sierra Nevada Mountains).  MWD imports river water from northern California (State 
Water Project) and the Colorado River (via the 242-mile Colorado River Aqueduct) to the 
CWCB.  LADWP imports water from the Owens Valley/Mono Basin to the City of Los 
Angeles via the Los Angeles Aqueduct.  Details regarding the imported water quality 
monitoring program will be provided by MWD and LADWP in the final SNMP. 

K. Groundwater Quality Monitoring 

WRD’s Regional Groundwater Monitoring Program includes for the collection of water 
quality data at nearly 280 monitoring wells at over 50 locations across the CWCB (refer to 
Figure 14 above), supplemented by water quality data from existing groundwater 
production wells obtained through the California Department of Public Health’s (CDPH) 
Title 22 monitoring program.  Details regarding the groundwater quality monitoring 
programs in the CWCB will be provided by WRD in the final SNMP. 

i. Areas of Surface Water and Groundwater Connectivity 

Details regarding the groundwater quality monitoring program in the vicinity of 
areas of surface water and groundwater connectivity in the CWCB will be provided 
by WRD in the final SNMP. 

ii. Recycled Water Recharge Areas 

Groundwater recharge areas in the CWCB that utilize recycled water include the 
Montebello Forebay spreading grounds, the seawater intrusion barriers along the 
coast (West Coast Basin Barrier, Dominguez Gap Barrier, and Alamitos Barrier), 
and other areas where recycled water is used for irrigation.  WRD is responsible for 
groundwater quality monitoring in the vicinity of the recharge operations at the 
Montebello Forebay spreading grounds and the seawater intrusion barriers.  Details 
regarding the groundwater quality monitoring programs in the CWCB will be 
provided by WRD and others in the final SNMP. 

iii. Areas of Large Recycled Water Projects 

Details regarding areas of large recycled water projects, other than those already 
identified in Section VI.2.K.iii., will be provided in the final CWCB SNMP.  The 
groundwater quality monitoring programs associated with these large recycled water 
projects will also be provided in the final SNMP. 
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L. Surface Water Quality Monitoring 

Agencies that currently conduct monitoring of surface water, i.e. river water, in the CWCB 
include SDLAC, the Council for Watershed Health, and other agencies/cities that may be 
identified during the SNMP development process.  Further details regarding their 
monitoring programs will be provided by the respective agencies in the final SNMP. 

M. Stormwater Monitoring 

Stormwater quality is monitored by LACDPW throughout each storm season at mass 
emissions (river) and tributary stations.  Details regarding the stormwater monitoring 
program will be provided by LACDPW in the final SNMP.  Cities in the CWCB will also 
be contacted for any other existing stormwater monitoring programs.  

N. Wastewater Discharge Monitoring 

Wastewater discharges in the CWCB, such as treated sewage discharges and National 
Pollutant Discharge Elimination Systems (NPDES) discharges, will be identified in the 
final SNMP.  Details regarding existing wastewater discharge monitoring program(s) in 
the CWCB will be provided in the final SNMP. 

O. Recycled Water Quality Monitoring 

Agencies that currently produce and conduct monitoring of recycled water in the CWCB 
include WRD, SDLAC, LADWP, and WBMWD.  Further details regarding their 
monitoring programs will be provided by the respective agencies in the final SNMP. 

P. Salt and Nutrient Source Loading Monitoring 

There are existing monitoring programs in the CWCB that include sampling for salt and 
nitrates, i.e. chloride, TDS, and nitrates.  Details regarding these salt and nutrient source 
loading monitoring programs will be provided in the final SNMP.  

Q. Other Constituents of Concern 

Existing monitoring programs in the CWCB for other constituents of concern will be 
identified in the final SNMP. 
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R. Water Balance Monitoring 

Details regarding a water balance monitoring program in the CWCB will be developed 
and provided in the final SNMP. 

i. Climatological Monitoring 

Details regarding a climatological monitoring program in the CWCB will be 
provided in the final SNMP. 

ii. Surface Water Flow Monitoring 

Details regarding a surface water flow monitoring program in the CWCB will be 
developed and provided in the final SNMP. 

iii. Groundwater Production Monitoring 

Groundwater production in the CWCB is currently being monitored by WRD and 
DWR (Watermaster in the CWCB).  Details regarding the monitoring program for 
groundwater production in the CWCB will be provided by WRD in the final SNMP. 

3. SALT AND NUTRIENT LOAD ALLOCATIONS 

Salt and nutrient load allocations, specifically for chloride, TDS, and nitrate, in the CWCB will 
be developed and provided in the final SNMP. 

VII. CEQA ANALYSIS 

LARWQCB has acknowledged that they are the lead agency for the environmental analysis of the 
SNMP.  However, the CWCB stakeholders will be responsible for conducting the environmental 
analysis of the SNMP, similar to Basin Plan Amendments.  This section will be further developed 
through a collaborative process involving the CWCB stakeholders and LARWQCB. 

VIII. ANTIDEGRADATION ANALYSIS 

The Recycled Water Policy requires projects included within SNMPs to satisfy the requirements of 
Resolution 68-16 (refer to Appendix D) which is the State’s Anti-degradation Policy requiring that 
waters of the State be regulated to achieve the highest water quality consistent with the maximum 
benefit to the people of the State.  Activities involving the disposal of waste that could impact high 
quality waters are required to implement best practicable treatment or control of the discharge 
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necessary to ensure that pollution or nuisance will not occur, and the highest water quality consistent 
with the maximum benefit to the people of the State will be maintained. 

Groundwater recharge with recycled water for later extraction and use in accordance with Resolution 
68-18 and State and Federal water quality law is to the benefit of the people of the State of California. 
Nonetheless, SWRCB finds that groundwater recharge projects using recycled water have the potential 
to lower water quality within a basin. The proponent of a groundwater recharge project must 
demonstrate compliance with Resolution No. 68-16. Until such time as an SNMP is in effect, such 
compliance may be demonstrated in accordance with the Recycled Water Policy as follows: 

(1)  A project that utilizes less than 10% of the available assimilative capacity in a basin/sub-basin 
(or multiple projects utilizing less than 20% of the available assimilative capacity in a 
basin/sub-basin) need only conduct an antidegradation analysis verifying the use of the 
assimilative capacity. For those basins/sub-basins where the RWQCBs have not determined the 
baseline assimilative capacity, the baseline assimilative capacity shall be calculated by the 
initial project proponent, with review and approval by the RWQCB, until such time as the 
SNMP is approved by RWQCB and is in effect. For compliance with this requirement, the 
available assimilative capacity shall be calculated by comparing the mineral water quality 
objective with the average concentration of the basin/sub-basin1, either over the most recent five 
years of data available or using a data set approved by the RWQCB Executive Officer.  
Historical groundwater quality data will be reviewed in order to inform decisions about 
assimilative capacity and conclusions drawn about anti-degradation requirements. In 
determining whether the available assimilative capacity will be exceeded by the project or 
projects, the RWQCB shall calculate the impacts of the project or projects over at least a 10 
year time frame, based on an analysis of these impacts provided by the project proponent(s), 
and other relevant data and information. 

(2)  In the event a project or multiple projects utilize more than the fraction of the assimilative 
capacity designated in the requirement above, then an RWQCB-deemed acceptable 
antidegradation analysis shall be performed to comply with Resolution No. 68-16. The project 
proponent shall provide sufficient information for the RWQCB to make this determination. An 
example of an approved method is the method used by the SWRCB in connection with 
Resolution No. 2004-0060 and the RWQCB in connection with Resolution No. R8-2004-0001. 
An integrated approach (using surface water, groundwater, recycled water, stormwater, 
pollution prevention, water conservation, etc.) to the implementation of Resolution No. 68-16 is 
encouraged. 

1 It may be necessary to use more than one average concentration for a given basin to fully characterize groundwater quality 
in sub-areas or sub-basins and, subsequently, to accurately determine assimilative capacity in light of intra-basin variability
in groundwater quality. 
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Landscape irrigation with recycled water in accordance with the Recycled Water Policy is to the benefit 
of the people of the State of California. Nonetheless, the SWRCB finds that the use of water for 
irrigation may, regardless of its source, collectively affect groundwater quality over time. SWRCB 
intends to address these impacts in part through the development of SNMPs described in paragraph 6 of 
the Recycled Water Policy (refer to Appendix A). 

(1)  A project that meets the criteria for a streamlined irrigation permit and is within a basin where 
an SNMP satisfying the provisions of paragraph 6(b) of the Recycled Water Policy is in place 
may be approved without further antidegradation analysis, provided that the project is consistent 
with the SNMP. 

(2)  A project that meets the criteria for a streamlined irrigation permit and is within a basin where 
an SNMP satisfying the provisions of paragraph 6(b) of the Recycled Water Policy is being 
prepared may be approved by the RWQCB by demonstrating through a salt/nutrient mass 
balance or similar analysis that the project uses less than 10% of the available assimilative 
capacity as estimated by the project proponent in a basin/sub-basin (or multiple projects using 
less than 20% of the available assimilative capacity as estimated by the project proponent in a 
groundwater basin). 

IX. PLAN IMPLEMENTATION 

1. SALT AND NUTRIENT MANAGEMENT PROGRAM 

A. Organizational Structure 

The organizational structure of the salt and nutrient management program in the CWCB 
will be developed and provided in the final SNMP.   

B. Stakeholder Responsibilities 

Stakeholder responsibilities for implementing the SNMP will be provided in the final 
SNMP. 

C. Implementation Measures to Manage Salt and Nutrient Loading 

Implementation measures to manage salt and nutrients (chloride, TDS, and nitrate) loading 
in the CWCB will be developed and discussed in the final SNMP. 
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D. Salt/Nutrient Management 

i. Water Supply Quality 

Refer to Section II.3. of this Workplan for the current water supply quality in the 
CWCB. 

ii. Regulations of Salt/Nutrients 

Refer to Section I.2. of this Workplan for current regulations established for salt and 
nutrient management in the CWCB.   

iii. Load Allocations 

Load allocations for management of salt and nutrients (chloride, TDS, and nitrate) in 
the CWCB will be developed and discussed in the final SNMP. 

iv. Salt and Nutrient Source Control 

Salt and nutrient (chloride, TDS, and nitrate) source control strategies in the CWCB 
will be developed and provided in the final SNMP. 

v. CEC Source Control 

CEC source control strategies in the CWCB will be developed and provided in the 
final SNMP. 

vi. Site Specific Requirements 

Site specific requirements for management of salt and nutrients (chloride, TDS, and 
nitrate) in the CWCB will be developed and specified in the final SNMP. 

E. Groundwater Resource Protection 

The implementation plan for groundwater resource protection in the CWCB will be 
developed and specified in the final SNMP. 
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F. Additional Studies 

Any additional studies that were or will be conducted to manage salt and nutrients 
(chloride, TDS, and nitrates) in the CWCB will be identified and discussed in the final 
SNMP. 

2. PERIODIC REVIEW OF SALT/NUTRIENT MANAGEMENT PLAN 

A. Adaptive Management Plan 

The final SNMP is intended to be a living document, so the salt and nutrient management 
program, including the goals, existing basin conditions, monitoring programs, etc., will be 
reviewed every 10 years by the CWCB stakeholders and revisions will be made when 
necessary. 

B. Performance Measures 

Performance measures for the SNMP will be developed and presented in the final SNMP. 

C. Performance Evaluation 

Every 10 years, CWCB stakeholders will review the SNMP for its consistency with the 
SWRCB Recycled Water Policy (refer to Appendix A ), the LARWQCB Basin Plan (refer 
to Appendix B), the DWR California Water Plan (refer to Appendix C), the SWRCB 
Antidegradation Policy (refer to Appendix E), and other applicable regulatory documents.  
The SNMP will be updated as necessary to reflect current conditions and projections in the 
CWCB.  Salt and nutrient (chloride, TDS, and nitrates) management strategies and options 
will be updated in accordance with actions that have been taken (or in response to 
expanded salinity problems due to action not taken) since the previous review.

3. COST ANALYSIS   

A cost analysis of salt and nutrient (chloride, TDS, and nitrates) management in the CWCB will 
be conducted and presented in the final SNMP.

4. IMPLEMENTATION SCHEDULE 

An implementation schedule of the SNMP will be developed and presented in the final SNMP. 
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5. PUBLIC HEARING AND ADOPTION 

With assistance from the LARWQCB, a public hearing will be conducted after the final SNMP 
is submitted to LARWQCB for adoption. 

X. CONCLUSION 

This Workplan of the CWCB SNMP was developed through a collaborative process involving major 
CWCB stakeholders (refer to Section II) and contains a general overview of the elements and data to be 
provided in the final CWCB SNMP.  The purpose of this Workplan is to obtain approval from the 
LARWQCB on the outline and elements that will be included in the final CWCB SNMP.
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APPENDIX A 

2009 SWRCB Recycled Water Policy 



Recycled Water Policy

1. Preamble

 California is facing an unprecedented water crisis. 

The collapse of the Bay-Delta ecosystem, climate change, and continuing population 
growth have combined with a severe drought on the Colorado River and failing levees in 
the Delta to create a new reality that challenges California’s ability to provide the clean 
water needed for a healthy environment, a healthy population and a healthy economy, 
both now and in the future. 

These challenges also present an unparalleled opportunity for California to move 
aggressively towards a sustainable water future.  The State Water Resources Control 
Board (State Water Board) declares that we will achieve our mission to “preserve, 
enhance and restore the quality of California’s water resources to the benefit of present 
and future generations.”  To achieve that mission, we support and encourage every region 
in California to develop a salt/nutrient management plan by 2014 that is sustainable on a 
long-term basis and that provides California with clean, abundant water.  These plans 
shall be consistent with the Department of Water Resources’ Bulletin 160, as appropriate, 
and shall be locally developed, locally controlled and recognize the variability of 
California’s water supplies and the diversity of its waterways.  We strongly encourage 
local and regional water agencies to move toward clean, abundant, local water for 
California by emphasizing appropriate water recycling, water conservation, and 
maintenance of supply infrastructure and the use of stormwater (including dry-weather 
urban runoff) in these plans; these sources of supply are drought-proof, reliable, and 
minimize our carbon footprint and can be sustained over the long-term. 

We declare our independence from relying on the vagaries of annual precipitation and 
move towards sustainable management of surface waters and groundwater, together with 
enhanced water conservation, water reuse and the use of stormwater.  To this end, we 
adopt the following goals for California: 

� Increase the use of recycled water over 2002 levels by at least one million acre-
feet per year (afy) by 2020 and by at least two million afy by 2030. 

� Increase the use of stormwater over use in 2007 by at least 500,000 afy by 2020 
and by at least one million afy by 2030. 

� Increase the amount of water conserved in urban and industrial uses by 
comparison to 2007 by at least 20 percent by 2020. 

� Included in these goals is the substitution of as much recycled water for potable 
water as possible by 2030. 

The purpose of this Policy is to increase the use of recycled water from municipal 
wastewater sources that meets the definition in Water Code section 13050(n), in a manner 
that implements state and federal water quality laws.  The State Water Board expects to 
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develop additional policies to encourage the use of stormwater, encourage water 
conservation, encourage the conjunctive use of surface and groundwater, and improve the 
use of local water supplies. 

When used in compliance with this Policy, Title 22 and all applicable state and federal 
water quality laws, the State Water Board finds that recycled water is safe for approved 
uses, and strongly supports recycled water as a safe alternative to potable water for such 
approved uses.

2. Purpose of the Policy 

a.  The purpose of this Policy is to provide direction to the Regional Water Quality 
Control Boards (Regional Water Boards), proponents of recycled water projects, 
and the public regarding the appropriate criteria to be used by the State Water 
Board and the Regional Water Boards in issuing permits for recycled water 
projects.

b.  It is the intent of the State Water Board that all elements of this Policy are to be 
interpreted in a manner that fully implements state and federal water quality laws 
and regulations in order to enhance the environment and put the waters of the 
state to the fullest use of which they are capable. 

c.  This Policy describes permitting criteria that are intended to streamline the 
permitting of the vast majority of recycled water projects.  The intent of this 
streamlined permit process is to expedite the implementation of recycled water 
projects in a manner that implements state and federal water quality laws while 
allowing the Regional Water Boards to focus their limited resources on projects 
that require substantial regulatory review due to unique site-specific conditions. 

d.  By prescribing permitting criteria that apply to the vast majority of recycled water 
projects, it is the State Water Board’s intent to maximize consistency in the 
permitting of recycled water projects in California while also reserving to the 
Regional Water Boards sufficient authority and flexibility to address site-specific 
conditions.

e.  The State Water Board will establish additional policies that are intended to assist 
the State of California in meeting the goals established in the preamble to this 
Policy for water conservation and the use of stormwater. 

f.  For purposes of this Policy, the term “permit” means an order adopted by a 
Regional Water Board or the State Water Board prescribing requirements for a 
recycled water project, including but not limited to water recycling requirements, 
master reclamation permits, and waste discharge requirements. 

3. Benefits of Recycled Water 

The State Water Board finds that the use of recycled water in accordance with this Policy, 
that is, which supports the sustainable use of groundwater and/or surface water, which is 
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sufficiently treated so as not to adversely impact public health or the environment and 
which ideally substitutes for use of potable water, is presumed to have a beneficial 
impact. Other public agencies are encouraged to use this presumption in evaluating the 
impacts of recycled water projects on the environment as required by the California 
Environmental Quality Act (CEQA).

4. Mandate for the Use of Recycled Water 

a.  The State Water Board and Regional Water Boards will exercise the authority 
granted to them by the Legislature to the fullest extent possible to encourage the 
use of recycled water, consistent with state and federal water quality laws.

(1) The State Water Board hereby establishes a mandate to increase the use of 
recycled water in California by 200,000 afy by 2020 and by an additional 
300,000 afy by 2030.  These mandates shall be achieved through the 
cooperation and collaboration of the State Water Board, the Regional 
Water Boards, the environmental community, water purveyors and the 
operators of publicly owned treatment works. The State Water Board will 
evaluate progress toward these mandates biennially and review and revise 
as necessary the implementation provisions of this Policy in 2012 and 
2016.

(2) Agencies producing recycled water that is available for reuse and not 
being put to beneficial use shall make that recycled water available to 
water purveyors for reuse on reasonable terms and conditions.  Such terms 
and conditions may include payment by the water purveyor of a fair and 
reasonable share of the cost of the recycled water supply and facilities. 

(3) The State Water Board hereby declares that, pursuant to Water Code 
sections 13550 et seq., it is a waste and unreasonable use of water for 
water agencies not to use recycled water when recycled water of adequate 
quality is available and is not being put to beneficial use, subject to the 
conditions established in sections 13550 et seq.  The State Water Board 
shall exercise its authority pursuant to Water Code section 275 to the 
fullest extent possible to enforce the mandates of this subparagraph.   

b.  These mandates are contingent on the availability of sufficient capital funding for 
the construction of recycled water projects from private, local, state, and federal 
sources and assume that the Regional Water Boards will effectively implement 
regulatory streamlining in accordance with this Policy. 

c.  The water industry and the environmental community have agreed jointly to 
advocate for $1 billion in state and federal funds over the next five years to fund 
projects needed to meet the goals and mandates for the use of recycled water 
established in this Policy.  
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d.  The State Water Board requests the California Department of Public Health 
(CDPH), the California Public Utilities Commission (CPUC), and the California 
Department of Water Resources (CDWR) to use their respective authorities to the 
fullest extent practicable to assist the State Water Board and the Regional Water 
Boards in increasing the use of recycled water in California. 

5. Roles of the State Water Board, Regional Water Boards, CDPH and CDWR 

The State Water Board recognizes that it shares jurisdiction over the use of recycled 
water with the Regional Water Boards and with CDPH.  In addition, the State Water 
Board recognizes that CDWR and the CPUC have important roles to play in encouraging 
the use of recycled water. The State Water Board believes that it is important to clarify 
the respective roles of each of these agencies in connection with recycled water projects, 
as follows: 

a.  The State Water Board establishes general policies governing the permitting of 
recycled water projects consistent with its role of protecting water quality and 
sustaining water supplies.  The State Water Board exercises general oversight 
over recycled water projects, including review of Regional Water Board 
permitting practices, and shall lead the effort to meet the recycled water use goals 
set forth in the Preamble to this Policy.  The State Water Board is also charged by 
statute with developing a general permit for irrigation uses of recycled water. 

b.  The CDPH is charged with protection of public health and drinking water supplies 
and with the development of uniform water recycling criteria appropriate to 
particular uses of water.  Regional Water Boards shall appropriately rely on the 
expertise of CDPH for the establishment of permit conditions needed to protect 
human health. 

c.  The Regional Water Boards are charged with protection of surface and 
groundwater resources and with the issuance of permits that implement CDPH 
recommendations, this Policy, and applicable law and will, pursuant to 
paragraph 4 of this Policy, use their authority to the fullest extent possible to 
encourage the use of recycled water. 

d.  CDWR is charged with reviewing and, every five years, updating the California 
Water Plan, including evaluating the quantity of recycled water presently being 
used and planning for the potential for future uses of recycled water.  In 
undertaking these tasks, CDWR may appropriately rely on urban water 
management plans and may share the data from those plans with the State Water 
Board and the Regional Water Boards.  CDWR also shares with the State Water 
Board the authority to allocate and distribute bond funding, which can provide 
incentives for the use of recycled water. 

e.  The CPUC is charged with approving rates and terms of service for the use of 
recycled water by investor-owned utilities. 
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6. Salt/Nutrient Management Plans 

a. Introduction.

(1) Some groundwater basins in the state contain salts and nutrients that 
exceed or threaten to exceed water quality objectives established in the 
applicable Water Quality Control Plans (Basin Plans), and not all Basin 
Plans include adequate implementation procedures for achieving or 
ensuring compliance with the water quality objectives for salt or nutrients.
These conditions can be caused by natural soils/conditions, discharges of 
waste, irrigation using surface water, groundwater or recycled water and 
water supply augmentation using surface or recycled water.  Regulation of 
recycled water alone will not address these conditions. 

(2) It is the intent of this Policy that salts and nutrients from all sources be 
managed on a basin-wide or watershed-wide basis in a manner that 
ensures attainment of water quality objectives and protection of beneficial 
uses.  The State Water Board finds that the appropriate way to address salt 
and nutrient issues is through the development of regional or subregional 
salt and nutrient management plans rather than through imposing 
requirements solely on individual recycled water projects. 

b. Adoption of Salt/ Nutrient Management Plans. 

(1) The State Water Board recognizes that, pursuant to the letter dated 
December 19, 2008 and attached to the Resolution adopting this Policy, 
the local water and wastewater entities, together with local salt/nutrient 
contributing stakeholders, will fund locally driven and controlled, 
collaborative processes open to all stakeholders that will prepare salt and 
nutrient management plans for each basin/sub-basin in California, 
including compliance with CEQA and participation by Regional Water 
Board staff.

(a) It is the intent of this Policy for every groundwater basin/sub-basin 
in California to have a consistent salt/nutrient management plan.  
The degree of specificity within these plans and the length of these 
plans will be dependent on a variety of site-specific factors, 
including but not limited to size and complexity of a basin, source 
water quality, stormwater recharge, hydrogeology, and aquifer 
water quality.  It is also the intent of the State Water Board that 
because stormwater is typically lower in nutrients and salts and can 
augment local water supplies, inclusion of a significant stormwater 
use and recharge component within the salt/nutrient management 
plans is critical to the long-term sustainable use of water in 
California.  Inclusion of stormwater recharge is consistent with 
State Water Board Resolution No. 2005-06, which establishes 
sustainability as a core value for State Water Board programs and 
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also assists in implementing Resolution No. 2008-30, which 
requires sustainable water resources management and is consistent 
with Objective 3.2 of the State Water Board Strategic Plan Update 
dated September 2, 2008.

(b) Salt and nutrient plans shall be tailored to address the water quality 
concerns in each basin/sub-basin and may include constituents 
other than salt and nutrients that impact water quality in the 
basin/sub-basin.  Such plans shall address and implement 
provisions, as appropriate, for all sources of salt and/or nutrients to 
groundwater basins, including recycled water irrigation projects 
and groundwater recharge reuse projects. 

(c) Such plans may be developed or funded pursuant to the provisions 
of Water Code sections 10750 et seq. or other appropriate 
authority.

(d) Salt and nutrient plans shall be completed and proposed to the 
Regional Water Board within five years from the date of this 
Policy unless a Regional Water Board finds that the stakeholders 
are making substantial progress towards completion of a plan.  In 
no case shall the period for the completion of a plan exceed seven 
years.

(e) The requirements of this paragraph shall not apply to areas that 
have already completed a Regional Water Board approved salt and 
nutrient plan for a basin, sub-basin, or other regional planning area 
that is functionally equivalent to paragraph 6(b)3. 

(f) The plans may, depending upon the local situation, address 
constituents other than salt and nutrients that adversely affect 
groundwater quality. 

(2) Within one year of the receipt of a proposed salt and nutrient management 
plan, the Regional Water Boards shall consider for adoption revised 
implementation plans, consistent with Water Code section 13242, for 
those groundwater basins within their regions where water quality 
objectives for salts or nutrients are being, or are threatening to be, 
exceeded. The implementation plans shall be based on the salt and nutrient 
plans required by this Policy. 

(3) Each salt and nutrient management plan shall include the following 
components: 

(a) A basin/sub-basin wide monitoring plan that includes an 
appropriate network of monitoring locations. The scale of the 
basin/sub-basin monitoring plan is dependent upon the site-specific 
conditions and shall be adequate to provide a reasonable, 
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cost-effective means of determining whether the concentrations of 
salt, nutrients, and other constituents of concern as identified in the 
salt and nutrient plans are consistent with applicable water quality 
objectives.  Salts, nutrients, and the constituents identified in 
paragraph 6(b)(1)(f) shall be monitored.  The frequency of 
monitoring shall be determined in the salt/nutrient management 
plan and approved by the Regional Water Board pursuant to 
paragraph 6(b)(2). 

(i) The monitoring plan must be designed to determine water 
quality in the basin. The plan must focus on basin water 
quality near water supply wells and areas proximate to 
large water recycling projects, particularly groundwater 
recharge projects.  Also, monitoring locations shall, where 
appropriate, target groundwater and surface waters where 
groundwater has connectivity with adjacent surface waters. 

(ii) The preferred approach to monitoring plan development is 
to collect samples from existing wells if feasible as long as 
the existing wells are located appropriately to determine 
water quality throughout the most critical areas of the 
basin.

(iii) The monitoring plan shall identify those stakeholders 
responsible for conducting, compiling, and reporting the 
monitoring data.  The data shall be reported to the Regional 
Water Board at least every three years. 

(b) A provision for annual monitoring of Emerging Constituents/ 
Constituents of Emerging Concern (e.g., endocrine disrupters, 
personal care products or pharmaceuticals) (CECs) consistent with 
recommendations by CDPH and consistent with any actions by the 
State Water Board taken pursuant to paragraph 10(b) of this 
Policy.

(c) Water recycling and stormwater recharge/use goals and objectives. 

(d) Salt and nutrient source identification, basin/sub-basin assimilative 
capacity and loading estimates, together with fate and transport of 
salts and nutrients. 

(e) Implementation measures to manage salt and nutrient loading in 
the basin on a sustainable basis. 

(f) An antidegradation analysis demonstrating that the projects 
included within the plan will, collectively, satisfy the requirements 
of Resolution No. 68-16. 
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(4) Nothing in this Policy shall prevent stakeholders from developing a plan 
that is more protective of water quality than applicable standards in the 
Basin Plan.  No Regional Water Board, however, shall seek to modify 
Basin Plan objectives without full compliance with the process for such 
modification as established by existing law. 

7. Landscape Irrigation Projects

a. Control of incidental runoff.  Incidental runoff is defined as unintended small 
amounts (volume) of runoff from recycled water use areas, such as unintended, 
minimal over-spray from sprinklers that escapes the recycled water use area.
Water leaving a recycled water use area is not considered incidental if it is part of 
the facility design, if it is due to excessive application, if it is due to intentional 
overflow or application, or if it is due to negligence.  Incidental runoff may be 
regulated by waste discharge requirements or, where necessary, waste discharge 
requirements that serve as a National Pollutant Discharge Elimination System 
(NPDES) permit, including municipal separate storm water system permits, but 
regardless of the regulatory instrument, the project shall include, but is not limited 
to, the following practices: 

(1) Implementation of an operations and management plan that may apply to 
multiple sites and provides for detection of leaks, (for example, from 
broken sprinkler heads), and correction either within 72 hours of learning 
of the runoff, or prior to the release of 1,000 gallons, whichever occurs 
first, 

(2) Proper design and aim of sprinkler heads, 

(3) Refraining from application during precipitation events, and 

(4) Management of any ponds containing recycled water such that no 
discharge occurs unless the discharge is a result of a 25-year, 24-hour 
storm event or greater, and there is notification of the appropriate Regional 
Water Board Executive Officer of the discharge. 

b. Streamlined Permitting

(1) The Regional Water Boards shall, absent unusual circumstances (i.e., 
unique, site-specific conditions such as where recycled water is proposed 
to be used for irrigation over high transmissivity soils over a shallow (5’ 
or less) high quality groundwater aquifer), permit recycled water projects 
that meet the criteria set forth in this Policy, consistent with the provisions 
of this paragraph.

(2) If the Regional Water Board determines that unusual circumstances apply, 
the Regional Water Board shall make a finding of unusual circumstances 
based on substantial evidence in the record, after public notice and 
hearing.
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(3) Projects meeting the criteria set forth below and eligible for enrollment 
under requirements established in a general order shall be enrolled by the 
State or Regional Water Board within 60 days from the date on which an 
application is deemed complete by the State or Regional Water Board.  
For projects that are not enrolled in a general order, the Regional Water 
Board shall consider permit adoption within 120 days from the date on 
which the application is deemed complete by the Regional Water Board.

(4) Landscape irrigation projects that qualify for streamlined permitting shall 
not be required to include a project specific receiving water and 
groundwater monitoring component unless such project specific 
monitoring is required under the adopted salt/nutrient management plan.  
During the interim while the salt management plan is under development, 
a landscape irrigation project proponent can either perform project specific 
monitoring, or actively participate in the development and implementation 
of a salt/nutrient management plan, including basin/sub-basin monitoring.  
Permits or requirements for landscape irrigation projects shall include, in 
addition to any other appropriate recycled water monitoring requirements, 
recycled water monitoring for CECs on an annual basis and priority 
pollutants on a twice annual basis.  Except as requested by CDPH, State 
and Regional Water Board monitoring requirements for CECs shall not 
take effect until 18 months after the effective date of this Policy.  In 
addition, any permits shall include a permit reopener to allow 
incorporation of appropriate monitoring requirements for CECs after State 
Water Board action under paragraph 10(b)(2). 

(5) It is the intent of the State Water Board that the general permit for 
landscape irrigation projects be consistent with the terms of this Policy. 

c. Criteria for streamlined permitting.  Irrigation projects using recycled water that 
meet the following criteria are eligible for streamlined permitting, and, if 
otherwise in compliance with applicable laws, shall be approved absent unusual 
circumstances: 

(1) Compliance with the requirements for recycled water established in 
Title 22 of the California Code of Regulations, including the requirements 
for treatment and use area restrictions, together with any other 
recommendations by CDPH pursuant to Water Code section 13523. 

(2) Application in amounts and at rates as needed for the landscape (i.e., at 
agronomic rates and not when the soil is saturated).  Each irrigation 
project shall be subject to an operations and management plan, that may 
apply to multiple sites, provided to the Regional Water Board that 
specifies the agronomic rate(s) and describes a set of reasonably 
practicable measures to ensure compliance with this requirement, which 
may include the development of water budgets for use areas, site 
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supervisor training, periodic inspections, tiered rate structures, the use of 
smart controllers, or other appropriate measures. 

(3) Compliance with any applicable salt and nutrient management plan. 

(4) Appropriate use of fertilizers that takes into account the nutrient levels in 
the recycled water.  Recycled water producers shall monitor and 
communicate to the users the nutrient levels in their recycled water.  

8. Recycled Water Groundwater Recharge Projects 

a. The State Water Board acknowledges that all recycled water groundwater recharge 
projects must be reviewed and permitted on a site-specific basis, and so such 
projects will require project-by-project review. 

b. Approved groundwater recharge projects will meet the following criteria: 

(1) Compliance with regulations adopted by CDPH for groundwater recharge 
projects or, in the interim until such regulations are approved, CDPH’s 
recommendations pursuant to Water Code section 13523 for the project 
(e.g., level of treatment, retention time, setback distance, source control, 
monitoring program, etc.). 

(2) Implementation of a monitoring program for constituents of concern and a 
monitoring program for CECs that is consistent with any actions by the 
State Water Board taken pursuant to paragraph 10(b) of this Policy and 
that takes into account site-specific conditions.  Groundwater recharge 
projects shall include monitoring of recycled water for CECs on an annual 
basis and priority pollutants on a twice annual basis. 

c.  Nothing in this paragraph shall be construed to limit the authority of a Regional 
Water Board to protect designated beneficial uses, provided that any proposed 
limitations for the protection of public health may only be imposed following 
regular consultation by the Regional Water Board with CDPH, consistent with 
State Water Board Orders WQ 2005-0007 and 2006-0001.  

d.  Nothing in this Policy shall be construed to prevent a Regional Water Board from 
imposing additional requirements for a proposed recharge project that has a 
substantial adverse effect on the fate and transport of a contaminant plume or 
changes the geochemistry of an aquifer thereby causing the dissolution of 
constituents, such as arsenic, from the geologic formation into groundwater. 

e.  Projects that utilize surface spreading to recharge groundwater with recycled 
water treated by reverse osmosis shall be permitted by a Regional Water Board 
within one year of receipt of recommendations from CDPH.  Furthermore, the 
Regional Water Board shall give a high priority to review and approval of such 
projects.
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9. Antidegradation

a.  The State Water Board adopted Resolution No. 68-16 as a policy statement to 
implement the Legislature’s intent that waters of the state shall be regulated to 
achieve the highest water quality consistent with the maximum benefit to the 
people of the state. 

b.  Activities involving the disposal of waste that could impact high quality waters 
are required to implement best practicable treatment or control of the discharge 
necessary to ensure that pollution or nuisance will not occur, and the highest 
water quality consistent with the maximum benefit to the people of the state will 
be maintained.  

c.  Groundwater recharge with recycled water for later extraction and use in 
accordance with this Policy and state and federal water quality law is to the 
benefit of the people of the state of California.  Nonetheless, the State Water 
Board finds that groundwater recharge projects using recycled water have the 
potential to lower water quality within a basin.  The proponent of a groundwater 
recharge project must demonstrate compliance with Resolution No. 68-16.  Until 
such time as a salt/nutrient management plan is in effect, such compliance may be 
demonstrated as follows:  

(1) A project that utilizes less than 10 percent of the available assimilative 
capacity in a basin/sub-basin (or multiple projects utilizing less than 
20 percent of the available assimilative capacity in a basin/sub-basin) need 
only conduct an antidegradation analysis verifying the use of the 
assimilative capacity.  For those basins/sub-basins where the Regional 
Water Boards have not determined the baseline assimilative capacity, the 
baseline assimilative capacity shall be calculated by the initial project 
proponent, with review and approval by the Regional Water Board, until 
such time as the salt/nutrient plan is approved by the Regional Water 
Board and is in effect.  For compliance with this subparagraph, the 
available assimilative capacity shall be calculated by comparing the 
mineral water quality objective with the average concentration of the 
basin/sub-basin, either over the most recent five years of data available or 
using a data set approved by the Regional Water Board Executive Officer.  
In determining whether the available assimilative capacity will be 
exceeded by the project or projects, the Regional Water Board shall 
calculate the impacts of the project or projects over at least a ten year time 
frame. 
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(2) In the event a project or multiple projects utilize more than the fraction of 
the assimilative capacity designated in subparagraph (1), then a Regional 
Water Board-deemed acceptable antidegradation analysis shall be 
performed to comply with Resolution No. 68-16.  The project proponent 
shall provide sufficient information for the Regional Water Board to make 
this determination.  An example of an approved method is the method 
used by the State Water Board in connection with Resolution No. 2004-
0060 and the Regional Water Board in connection with Resolution 
No. R8-2004-0001.  An integrated approach (using surface water, 
groundwater, recycled water, stormwater, pollution prevention, water 
conservation, etc.) to the implementation of Resolution No. 68-16 is 
encouraged. 

d.  Landscape irrigation with recycled water in accordance with this Policy is to the 
benefit of the people of the State of California.  Nonetheless, the State Water 
Board finds that the use of water for irrigation may, regardless of its source, 
collectively affect groundwater quality over time.  The State Water Board intends 
to address these impacts in part through the development of salt/nutrient 
management plans described in paragraph 6. 

(1) A project that meets the criteria for a streamlined irrigation permit and is 
within a basin where a salt/nutrient management plan satisfying the 
provisions of paragraph 6(b) is in place may be approved without further 
antidegradation analysis, provided that the project is consistent with that 
plan.

(2) A project that meets the criteria for a streamlined irrigation permit and is 
within a basin where a salt/nutrient management plan satisfying the 
provisions of paragraph 6(b) is being prepared may be approved by the 
Regional Water Board by demonstrating through a salt/nutrient mass 
balance or similar analysis that the project uses less than 10 percent of the 
available assimilative capacity as estimated by the project proponent in a 
basin/sub-basin (or multiple projects using less than 20 percent of the 
available assimilative capacity as estimated by the project proponent in a 
groundwater basin). 

10. Emerging Constituents/Chemicals of Emerging Concern 

a. General Provisions 

(1) Regulatory requirements for recycled water shall be based on the best 
available peer-reviewed science.  In addition, all uses of recycled water 
must meet conditions set by CDPH.  

(2) Knowledge of risks will change over time and recycled water projects 
must meet legally applicable criteria.  However, when standards change, 
projects should be allowed time to comply through a compliance schedule. 
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(3) The state of knowledge regarding CECs is incomplete.  There needs to be 
additional research and development of analytical methods and surrogates 
to determine potential environmental and public health impacts.  Agencies 
should minimize the likelihood of CECs impacting human health and the 
environment by means of source control and/or pollution prevention 
programs.  

(4) Regulating most CECs will require significant work to develop test 
methods and more specific determinations as to how and at what level 
CECs impact public health or our environment.  

b.  Research Program.  The State Water Board, in consultation with CDPH and 
within 90 days of the adoption of this Policy, shall convene a “blue-ribbon” 
advisory panel to guide future actions relating to constituents of emerging 
concern.

(1) The panel shall be actively managed by the State Water Board and shall be 
composed of at least the following:  one human health toxicologist, one 
environmental toxicologist, one epidemiologist, one biochemist, one civil 
engineer familiar with the design and construction of recycled water 
treatment facilities, and one chemist familiar with the design and operation 
of advanced laboratory methods for the detection of emerging 
constituents.  Each of these panelists shall have extensive experience as a 
principal investigator in their respective areas of expertise. 

(2) The panel shall review the scientific literature and, within one year from 
its appointment, shall submit a report to the State Water Board and CDPH 
describing the current state of scientific knowledge regarding the risks of 
emerging constituents to public health and the environment.  Within six 
months of receipt of the panel’s report the State Water Board, in 
coordination with CDPH, shall hold a public hearing to consider 
recommendations from staff and shall endorse the recommendations, as 
appropriate, after making any necessary modifications. The panel or a 
similarly constituted panel shall update this report every five years. 

(3) Each report shall recommend actions that the State of California should 
take to improve our understanding of emerging constituents and, as may 
be appropriate, to protect public health and the environment. 

(4) The panel report shall answer the following questions:  What are the 
appropriate constituents to be monitored in recycled water, including 
analytical methods and method detection limits?  What is the known 
toxicological information for the above constituents?  Would the above 
lists change based on level of treatment and use?  If so, how?  What are 
possible indicators that represent a suite of CECs?  What levels of CECs 
should trigger enhanced monitoring of CECs in recycled water, 
groundwater and/or surface waters?  
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c.  Permit Provisions.  Permits for recycled water projects shall be consistent both 
with any CDPH recommendations to protect public health and with any actions by 
the State Water Board taken pursuant to paragraph 10(b)(2). 

11. Incentives for the Use of Recycled Water

a. Funding

The State Water Board will request CDWR to provide funding ($20M) for the 
development of salt and nutrient management plans during the next three years 
(i.e., before FY 2010/2011).  The State Water Board will also request CDWR to 
provide priority funding for projects that have major recycling components; 
particularly those that decrease demand on potable water supplies.  The State 
Water Board will also request priority funding for stormwater recharge projects 
that augment local water supplies.  The State Water Board shall promote the use 
of the State Revolving Fund (SRF) for water purveyor, stormwater agencies, and 
water recyclers to use for water reuse and stormwater use and recharge projects.  

b. Stormwater

The State Water Board strongly encourages all water purveyors to provide 
financial incentives for water recycling and stormwater recharge and reuse 
projects.  The State Water Board also encourages the Regional Water Boards to 
require less stringent monitoring and regulatory requirements for stormwater 
treatment and use projects than for projects involving untreated stormwater 
discharges.

c. TMDLs

Water recycling reduces mass loadings from municipal wastewater sources to 
impaired waters. As such, waste load allocations shall be assigned as appropriate 
by the Regional Water Boards in a manner that provides an incentive for greater 
water recycling. 
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Introduction 

Beneficial uses form the cornerstone of water 
quality protection under the Basin Plan. Once 
beneficial uses are designated, appropriate water 
quality objectives can be established and programs 
that maintain or enhance water quality can be 
implemented to ensure the protection of beneficial 
uses. The designated beneficial uses, together with 
water quality objectives (referred to as criteria in 
federal regulations), form water quality standards. 
Such standards are mandated for all waterbodies 
within the state under the California Water Code. In 
addition, the federal Clean Water Act mandates 
standards for all surface waters, including wetlands.  

Twenty-four beneficial uses in the Region are 
identified in this Chapter. These beneficial uses and 
their definitions were developed by the State and 
Regional Boards for use in the Regional Board Basin 
Plans. Three beneficial uses were added since the 
original 1975 Basin Plans. These new beneficial uses 
are Aquaculture, Estuarine Habitat, and Wetlands 
Habitat.

Beneficial uses can be designated for a waterbody in 
a number of ways. Those beneficial uses that have 
been attained for a waterbody on, or after, November 
28, 1975, must be designated as "existing" in the 
Basin Plans. Other uses can be designated, whether 
or not they have been attained on a waterbody, in 
order to implement either federal or state mandates 
and goals (such as fishable and swimmable) for 
regional waters. Beneficial uses of streams that have 
intermittent flows, as is typical of many streams in 
southern California, are designated as intermittent. 
During dry periods, however, shallow ground water 
or small pools of water can support some beneficial 
uses associated with intermittent streams; 
accordingly, such beneficial uses (e.g., wildlife 

habitat) must be protected throughout the year and 
are designated "existing." In addition, beneficial 
uses can be designated as "potential" for several 
reasons, including:  

• implementation of the State Board's policy 
entitled "Sources of Drinking Water Policy" (State 
Board Resolution No. 88-63, described in Chapter 5),  
• plans to put the water to such future use,  
• potential to put the water to such future use,  
• designation of a use by the Regional Board as 
a regional water quality goal, or  
• public desire to put the water to such future 
use.

Beneficial Use Definitions 

Beneficial uses for waterbodies in the Los Angeles 
Region are listed and defined below. The uses are 
listed in no preferential order.  

Municipal and Domestic Supply (MUN) 
Uses of water for community, military, or individual 
water supply systems including, but not limited to, 
drinking water supply.  

Agricultural Supply (AGR) 
Uses of water for farming, horticulture, or ranching 
including, but not limited to, irrigation, stock watering, 
or support of vegetation for range grazing.  

Industrial Process Supply (PROC) 
Uses of water for industrial activities that depend 
primarily on water quality.  

Industrial Service Supply (IND) 
Uses of water for industrial activities that do not 
depend primarily on water quality including, but not 
limited to, mining, cooling water supply, hydraulic 
conveyance, gravel washing, fire protection, or oil well 
re-pressurization.  

Ground Water Recharge (GWR) 
Uses of water for natural or artificial recharge of 
ground water for purposes of future extraction, 
maintenance of water quality, or halting of saltwater 
intrusion into freshwater aquifers.  

Freshwater Replenishment (FRSH) 
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Uses of water for natural or artificial maintenance of 
surface water quantity or quality (e.g., salinity).  

Navigation (NAV) 
Uses of water for shipping, travel, or other 
transportation by private, military, or commercial 
vessels.  

Hydropower Generation (POW) 
Uses of water for hydropower generation.  

Water Contact Recreation (REC-1) 
Uses of water for recreational activities involving body 
contact with water, where ingestion of water is 
reasonably possible. These uses include, but are not 
limited to, swimming, wading, water-skiing, skin and 
scuba diving, surfing, white water activities, fishing, or 
use of natural hot springs.  

Non-contact Water Recreation (REC-2) 
Uses of water for recreational activities involving 
proximity to water, but not normally involving body 
contact with water, where ingestion of water is 
reasonably possible. These uses include, but are not 
limited to, picnicking, sunbathing, hiking, 
beachcombing, camping, boating, tidepool and 
marine life study, hunting, sightseeing, or aesthetic 
enjoyment in conjunction with the above activities.  

Commercial and Sport Fishing (COMM) 
Uses of water for commercial or recreational 
collection of fish, shellfish, or other organisms 
including, but not limited to, uses involving organisms 
intended for human consumption or bait purposes.  

Aquaculture (AQUA) 
Uses of water for aquaculture or mariculture 
operations including, but not limited to, propagation, 
cultivation, maintenance, or harvesting of aquatic 
plants and animals for human consumption or bait 
purposes.  

Warm Freshwater Habitat (WARM) 
Uses of water that support warm water ecosystems 
including, but not limited to, preservation or 
enhancement of aquatic habitats, vegetation, fish, or 
wildlife, including invertebrates.  

Cold Freshwater Habitat (COLD) 
Uses of water that support cold water ecosystems 
including, but not limited to, preservation or 
enhancement of aquatic habitats, vegetation, fish, or 
wildlife, including invertebrates.  
Inland Saline Water Habitat (SAL) 
Uses of water that support inland saline water 
ecosystems including, but not limited to, preservation 
or enhancement of aquatic saline habitats, 
vegetation, fish, or wildlife, including invertebrates.  

Estuarine Habitat (EST) 
Uses of water that support estuarine ecosystems 
including, but not limited to, preservation or 
enhancement of estuarine habitats, vegetation, 
fish, shellfish, or wildlife (e.g., estuarine mammals, 
waterfowl, shorebirds).  

Wetland Habitat (WET) 
Uses of water that support wetland ecosystems, 
including, but not limited to, preservation or 
enhancement of wetland habitats, vegetation, fish, 
shellfish, or wildlife, and other unique wetland 
functions which enhance water quality, such as 
providing flood and erosion control, stream bank 
stabilization, and filtration and purification of naturally 
occurring contaminants.  

Marine Habitat (MAR) 
Uses of water that support marine ecosystems 
including, but not limited to, preservation or 
enhancement of marine habitats, vegetation such as 
kelp, fish, shellfish, or wildlife (e.g., marine mammals, 
shorebirds).  

Wildlife Habitat (WILD) 
Uses of water that support terrestrial ecosystems 
including, but not limited to, preservation and 
enhancement of terrestrial habitats, vegetation, 
wildlife (e.g., mammals, birds, reptiles, amphibians, 
invertebrates), or wildlife water and food sources.  

Preservation of Biological Habitats (BIOL) 
Uses of water that support designated areas or 
habitats, such as Areas of Special Biological 
Significance (ASBS), established refuges, parks, 
sanctuaries, ecological reserves, or other areas 
where the preservation or enhancement of natural 
resources requires special protection.  

The following coastal waters have been designated 
as ASBS in the Los Angeles Region. For detailed 
descriptions of their boundaries, see the Ocean Plan 
discussion in Chapter 5, Plans and Policies:  

• San Nicolas Island and Begg Rock  
• Santa Barbara Island and Anacapa Island  
• San Clemente Island  
• Mugu Lagoon to Latigo Point  
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• Santa Catalina Island, Subarea One, Isthmus 
Cove to Catalina Head  
• Santa Catalina Island, Subarea Two, North 
End of Little Harbor to Ben Weston Point  
• Santa Catalina Island, Subarea Three, 
Farnsworth Bank Ecological Reserve  
• �Santa Catalina Island, Subarea Four, 
Binnacle Rock to Jewfish Point The following areas 
are designated Ecological Reserves or Refuges:  

• Channel Islands National Marine Sanctuary  

• Santa Barbara Island Ecological Reserve  

• Anacapa Island Ecological Reserve  

• Catalina Marine Science Center Marine Life  

• Point Fermin Marine Life Refuge  

• Farnsworth Bank Ecological Reserve  

• Lowers Cove Reserve  

• Abalone Cove Ecological Reserve  

• Big Sycamore Canyon Ecological Reserve  

Rare, Threatened, or Endangered Species (RARE) 
Uses of water that support habitats necessary, at 
least in part, for the survival and successful 
maintenance of plant or animal species established 
under state or federal law as rare, threatened, or 
endangered.  

Migration of Aquatic Organisms (MIGR) 
Uses of water that support habitats necessary for 
migration, acclimatization between fresh and salt 
water, or other temporary activities by aquatic 
organisms, such as anadromous fish.  

Spawning, Reproduction, and/or Early 
Development (SPWN) 
Uses of water that support high quality aquatic 
habitats suitable for reproduction and early 
development of fish.  

Shellfish Harvesting (SHELL) 
Uses of water that support habitats suitable for the 
collection of filter-feeding shellfish (e.g., clams, 
oysters, and mussels) for human consumption, 
commercial, or sports purposes.  

Beneficial Uses for Specific 
Waterbodies

Tables 2-1 through 2-4 list the major regional 
waterbodies and their designated beneficial uses. 

These tables are organized by waterbody type:  
(i) inland surface waters (rivers, streams, lakes, and 
inland wetlands), (ii) ground water, (iii) coastal waters 
(bays, estuaries, lagoons, harbors, beaches, and 
ocean waters), and (iv) coastal wetlands. Within Table 
2-1 waterbodies are organized by major watersheds. 
Hydrologic unit, area, and subarea numbers are noted 
in the surface water tables (2-1, 23, and 2-4) as a 
cross reference to the classification system developed 
by the California Department of Water Resources. For 
those surface waterbodies that cross into other 
hydrologic units, such waterbodies appear more than 
once in a table. Furthermore, certain coastal 
waterbodies are duplicated in more than one table for 
completeness (e.g., many lagoons are listed both in 
inland surface waters and in coastal features tables). 
Major groundwater basins are classified in Table 2-2 
according to the Department of Water Resources 
Bulletin No. 118 (1980). A series of maps (Figures 21 
to 2-22) illustrates regional surface waters, ground 
waters, and major harbors.  

The Regional Board contracted with the California 
Department of Water Resources for a study of 
beneficial uses and objectives for the upper Santa 
Clara River (DWR, 1989) and for another study of the 
beneficial uses and objectives the Piru, Sespe, and 
Santa Paula Hydrologic areas of the Santa Clara 
River (DWR, 1993). In addition, the Regional Board 
contracted with Dr. Prem Saint of California State 
University at Fullerton to survey and research 
beneficial uses of all waterbodies throughout the 
Region (Saint, et al., 1993a and 1993b). Information 
from these studies was used to update this Basin 
Plan.

State Board Resolution No. 88-63 (Sources of 
Drinking Water) followed by Regional Board 
Resolution No. 89-03 (Incorporation of Sources of 
Drinking Water Policy into the Water Quality Control 
Plans (Basin Plans)) states that " All surface and 
ground waters of the State are considered to be 
suitable, or potentially suitable, for municipal or 
domestic waters supply and should be so designated 
by the Regional Boards ... [with certain exceptions 
which must be adopted by the Regional Board]." In 
adherence with these policies, all inland surface and 
ground waters have been designated as MUN -
presuming at least a potential suitability for such a 
designation.  

These policies allow for Regional Boards to consider 
the allowance of certain exceptions according to 
criteria set forth in SB Resolution No. 88-63. While 
supporting the protection of all waters that may be 
used as a municipal water supply in the future, the  
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Regional Board realizes that there may be exceptions 
to this policy.  

In recognition of this fact, the Regional Board will soon 
implement a detailed review of criteria in the State 
Sources of Drinking Water policy and identify those 
waters in the Region that should be excepted from the 
MUN designation. Such exceptions will be proposed 
under a special Basin Plan Amendment and will apply 
exclusively to those waters designated as MUN under 
SB Res. No. 88-63 and RB Res. No. 89 
03.

In the interim, no new effluent limitations will be 
placed in Waste Discharge Requirements as a results 
of these designations until the Regional Board adopts 
this amendment.  

The following sections summarize general information 
regarding beneficial uses designated for the various 
waterbody types.  

Inland Surface Waters 

Inland surface waters consist of rivers, streams, 
lakes, reservoirs, and inland wetlands. Beneficial 
uses of these inland surface waters and their 
tributaries (which are graphically represented on 
Figures 2-1 to 2-10) are designated on Table 2-1.  

Beneficial uses of inland surface waters generally 
include REC-1 (swimmable) and WARM, COLD, SAL, 
or COMM (fishable), reflecting the goals of the federal 
Clean Water Act. In addition, inland waters are usually 
designated as IND, PRO, REC-2, WILD, and are 
sometimes designated as BIOL and RARE. In a few 
cases, such as reservoirs used primarily for drinking 
water, REC-1 uses can be restricted or prohibited by 
the entities that manage these waters. Many of these 
reservoirs, however, are designated as potential for 
REC-1, again reflecting federal goals. Furthermore, 
many regional streams are primary sources of 
replenishment for major groundwater basins that 
supply water for drinking and other uses, and as such 
must be protected as GWR. Inland surface waters that 
meet the criteria mandated by the Sources of Drinking 
Water Policy (which became effective when the State 
Board adopted Resolution No. 88-63 in 1988) are 
designated MUN. (This policy is reprinted in Chapter 
5, Plans and Policies).  

Under federal law, all surface waters must have water 
quality standards designated in the Basin Plans. Most 
of the inland surface waters in the Region have 
beneficial uses specifically designated for them. 

Those waters not specifically listed (generally smaller 
tributaries) are designated with the same beneficial 
uses as the streams, lakes, or reservoirs to which they 
are tributary. This is commonly referred to as the 
"tributary rule."  

Ground Waters 

Beneficial uses for regional groundwater basins (Figure 
1-9) are designated on Table 2-2. For reference, Figures 
2-11 to 2-18 show enlargements of all of the major 
basins and sub-basins referred to in the ground water 
beneficial use table (Table 2-2) and the water quality 
objective table (Table 3-8) in Chapter  
3.

Many groundwater basins are designated MUN, 
reflecting the importance of ground water as a source 
of drinking water in the Region and as required by the 
State Board's Sources of Drinking Water Policy. Other 
beneficial uses for ground water are generally IND, 
PROC, and AGR. Occasionally, ground water is used 
for other purposes (e.g., ground water pumped for use 
in aquaculture operations at the Fillmore Fish 
Hatchery).  

Coastal Waters 

Coastal waters in the Region include bays, estuaries, 
lagoons, harbors, beaches, and ocean waters. 
Beneficial uses for these coastal waters provide 
habitat for marine life and are used extensively for 
recreation, boating, shipping, and commercial and 
sport fishing, and are accordingly designated in 
Table 2-3. Figures 2-19 to 2-22 show specific 
sub-areas of some of these coastal waters.  

Wetlands

Wetlands include freshwater, estuarine, and saltwater 
marshes, swamps, mudflats, and riparian areas. As 
the California Water Code (§13050[e]) defines "waters 
of the state" to be "any water, surface or underground, 
including saline waters, within the boundaries of the 
state," natural wetlands are therefore entitled to the 
same level of protection as other waters of the state.  

Wetlands also are protected under the Clean Water 
Act, which was enacted to restore and maintain the 
physical, chemical, and biological integrity of the 
nation's waters, including wetlands. Regulations 
developed under the CWA specifically include  
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wetlands "as waters of the United States" (40 CFR 
116.3) and defines them as "those areas that are 
inundated or saturated by surface or ground water at 
a frequency and duration sufficient to support, and 
that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in 

saturated soil conditions." Although the definition of 
wetlands differs widely among federal agencies, both 
the USEPA and the U.S. Army Corps of Engineers 
use this definition in administrating the 404 permit 
program.  

Recently, both state and federal wetlands policies have been developed to protect these valuable waters. Executive Order 
W-59-93 (signed by Governor Pete Wilson on August 23, 1993) established state policy guidelines for wetlands 
conservation. The primary goal of this policy is to ensure no overall net loss and to achieve a long-term net gain in the 
quantity, quality, and permanence of wetland acreage in California. The federal wetlands policy, representing a significant 
advance in wetlands protection, was unveiled by nine federal agencies on August 24, 1993. This policy represents an 
agreement that is sensitive to the needs of landowners, more efficient, and provides flexibility in the permit process.  

The USEPA has requested that states adopt water quality standards (beneficial uses and objectives) for wetlands as part of 
their overall effort to protect the nation's water resources. The 1975 Basin Plans identified a number of waters which are 
known to include wetlands; these wetlands, however, were not specifically identified as such. In this Basin Plan, a wetlands 
beneficial use category has been added to identify inland waters that support wetland habitat as well as a variety of other 
beneficial uses. The wetlands habitat definition recognizes the uniqueness of these areas and functions they serve in 
protecting water quality. Table 2-4 identifies and designates beneficial uses for significant coastal wetlands in the Region. 
These waterbodies are also included on Tables 2-1 and 2-3. Beneficial uses of wetlands include many of the same uses 
designated for the rivers, lakes, and coastal waters to which they are adjacent, and include REC-1, REC-2, WARM, COLD, 
EST, MAR, WET, GWR, COMM, SHELL, MIGR, SPWN, WILD and often RARE or BIOL.  

As some wetlands can not be easily identified in southern California because of the hydrologic regime, the Regional Board 
identifies wetlands using indicators such as hydrology, presence of hydrophytic plants (plants adapted for growth in water), 
and/or hydric soils (soils saturated for a period of time during the growing season). The Regional Board contracted with Dr. 
Prem Saint, et al. (1993a and 1993b), to inventory and describe major regional wetlands. Information from this study was 
used to update this Basin Plan.  
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Water Quality Control Plan Los Angeles Region  

Chapter:  Beneficial Uses Table 2-1 ~  Table 2-4 
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APPENDIX C 

DWR California Water Update 2009 
(Bulletin 160-09)































































































































































































































































































































































































APPENDIX D 

SWRCB Antidegradation Policy 
(Resolution No. 68-16)







CaliforniaCalifornia AntidegradationAntidegradation
PolicyPolicy

Resolution No.Resolution No.
6868--1616



Overview of PresentationOverview of Presentation

•• What is the state policy?What is the state policy?

•• How does it differ from the federal policy?How does it differ from the federal policy?

•• How is it implemented in California?How is it implemented in California?



StateState AntidegradationAntidegradation PolicyPolicy

•• ““Statement of Policy with Respect to Statement of Policy with Respect to 
Maintaining High Quality Waters in Maintaining High Quality Waters in 
CaliforniaCalifornia”” (Resolution No. 68(Resolution No. 68--16)16)

•• Part of state policy for water quality Part of state policy for water quality 
controlcontrol

•• Incorporated into all regional water quality Incorporated into all regional water quality 
control planscontrol plans



StateState AntidegradationAntidegradation PolicyPolicy

•• Applies to high quality waters onlyApplies to high quality waters only

•• Requires that existing high quality be maintained to the maximumRequires that existing high quality be maintained to the maximum extentextent
possiblepossible

•• Allows lowering if:Allows lowering if:
–– Change is consistent with maximum benefit to people of state, wiChange is consistent with maximum benefit to people of state, will not ll not 

unreasonably affect present and potential beneficial uses, and wunreasonably affect present and potential beneficial uses, and will not result in ill not result in 
water quality lower than applicable standards, andwater quality lower than applicable standards, and

–– Waste discharge requirements for proposed discharge will result Waste discharge requirements for proposed discharge will result in the best in the best 
practicable treatment or control of the discharge necessary to apracticable treatment or control of the discharge necessary to assure:ssure:

•• No pollution or nuisanceNo pollution or nuisance
•• Highest water quality consistent with maximum benefit to people Highest water quality consistent with maximum benefit to people of the State of the State 



State Policy v. Federal PolicyState Policy v. Federal Policy

•• State policy differs from federal policy in that it State policy differs from federal policy in that it 
applies to:applies to:

–– all waters, including surface waters and groundwaterall waters, including surface waters and groundwater
–– water quality water quality loweringslowerings since 1968since 1968
–– all uses, both existing and potential uses, all uses, both existing and potential uses, instreaminstream

andand offstreamoffstream
–– only high quality (i.e. Tier 2) watersonly high quality (i.e. Tier 2) waters

•• But, state policy incorporates the federal policy But, state policy incorporates the federal policy 
where applicable where applicable 



Activities subject to state policyActivities subject to state policy

•• Both state and federal policies apply to point Both state and federal policies apply to point 
andand nonpointnonpoint activities that could lower surface activities that could lower surface 
water quality, e.g.water quality, e.g.

–– Permits, waste discharge requirements and waivers Permits, waste discharge requirements and waivers 
for surface water dischargesfor surface water discharges

–– Basin planning and policies affecting surface watersBasin planning and policies affecting surface waters
–– 401 certifications401 certifications
–– Surface water cleanups Surface water cleanups 



ActivitiesActivities –– Part 2Part 2

•• Only state policy applies to activities that Only state policy applies to activities that 
could lower groundwater quality, e.g.could lower groundwater quality, e.g.

–– Waste discharge requirements and waivers for Waste discharge requirements and waivers for 
discharges that could impact groundwater discharges that could impact groundwater 
qualityquality

–– Basin planning and cleanups related to Basin planning and cleanups related to 
groundwatergroundwater



Implementation Methods for StateImplementation Methods for State
PolicyPolicy

•• State uses informal guidance to implement State uses informal guidance to implement 
policypolicy

–– NPDES permitting:  APU 90NPDES permitting:  APU 90--004; EPA004; EPA’’s Questions & s Questions & 
Answers on Answers on AntidegradationAntidegradation; 1987 legal ; 1987 legal 
memorandum, entitled memorandum, entitled ““FederalFederal AntidegradationAntidegradation
Policy;Policy;”” EPA Region 9 EPA Region 9 ““Guidance on Implementing the Guidance on Implementing the 
AntidegradationAntidegradation Provisions of 40 CFR 131.12Provisions of 40 CFR 131.12””

–– State only activities:  Memoranda on Resolution No. State only activities:  Memoranda on Resolution No. 
6868--16 and State Water Boards Orders, e.g. Order WQ 16 and State Water Boards Orders, e.g. Order WQ 
8686--88



Res. No. 68Res. No. 68--16 as Applied to16 as Applied to
Groundwater/ NonGroundwater/ Non--federal Watersfederal Waters

•• Applies only to high quality watersApplies only to high quality waters
•• Use pollutantUse pollutant--byby--pollutant approach to pollutant approach to 

determine if water is high qualitydetermine if water is high quality
•• If existing activity would lower existing high If existing activity would lower existing high 

water quality, apply test in Res. No. 68water quality, apply test in Res. No. 68--1616
•• Existing means the best quality since 1968 Existing means the best quality since 1968 

unless subsequent lowering was due to unless subsequent lowering was due to 
regulatory action consistent with Res. No. 68regulatory action consistent with Res. No. 68--1616



Res. No. 68Res. No. 68--16 as Applied to 16 as Applied to 
Waters of the United StatesWaters of the United States

•• State uses pollutantState uses pollutant--byby--pollutant approach pollutant approach 
to determine whether water is in Tier 1 or to determine whether water is in Tier 1 or 
Tier 2Tier 2

•• If Tier 1, must protect existing If Tier 1, must protect existing instreaminstream
usesuses
–– Use 1975 or best quality since then as Use 1975 or best quality since then as 

baselinebaseline
–– Example:  Mono Lake Decision 1631Example:  Mono Lake Decision 1631



Res. No. 68Res. No. 68--16 as Applied to 16 as Applied to 
Waters of United States Waters of United States –– Tier 2Tier 2

•• California uses qualitative approach to determine California uses qualitative approach to determine 
whether an activity will lower water qualitywhether an activity will lower water quality
–– Focus on whether activity will result in significant Focus on whether activity will result in significant 

increase in mass emissions, substantial relocation of increase in mass emissions, substantial relocation of 
outfalloutfall

–– Rigor of analysis tied to degree of water quality Rigor of analysis tied to degree of water quality 
loweringlowering

–– Complete analysis not required where water quality Complete analysis not required where water quality 
lowering is spatially localized, temporally limited, or lowering is spatially localized, temporally limited, or 
minorminor



Res. No. 68Res. No. 68--16 as Applied to 16 as Applied to 
Waters of the United States Waters of the United States ––Tier 2Tier 2

•• If complete analysis required, must find If complete analysis required, must find 
that lowering is that lowering is ““necessarynecessary”” forfor ““importantimportant
economic or social developmenteconomic or social development””

•• Must also make Res. No. 68Must also make Res. No. 68--16 findings16 findings
•• Discharger has the burden Discharger has the burden 



Res. No. 68Res. No. 68--16 as Applied to 16 as Applied to 
Waters of the United States Waters of the United States ––Tier 3Tier 3

•• California has 2 California has 2 ONRWsONRWs –– Lake Tahoe and Lake Tahoe and 
Mono LakeMono Lake

•• California treats ASBS, marine areas of California treats ASBS, marine areas of 
special biological significance, similarly to special biological significance, similarly to 
ONRWsONRWs
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SWRCB Suggested Elements



DRAFT 
SALT/NUTRIENT MANAGEMENT PLANS 

— SUGGESTED ELEMENTS — 

Bold = Required by the Recycled Water Policy 

Page 1 of 4 

I.  BACKGROUND 
� Purpose 

� Protection of Beneficial Use 
� Sustainability of Water Resources 
� Problem Statement 

� Salt/Nutrient Management Objectives 
� Regulatory Framework 
� Groundwater Beneficial Uses 
� Stakeholder Roles and Responsibilities 
� Process to Develop Salt/Nutrient Management Plan 

II.  GROUNDWATER BASIN CHARATERISTICS 
1.  GROUNDWATER BASIN OVERVIEW 

� Physiographic Description 
� Groundwater Basin and/or Sub-Basin Boundaries 
� Watershed Boundaries 
� Geology 
� Hydrogeology/Hydrology 
� Aquifers 
� Recharge Areas 
� Hydrologic Areas Tributary to the Groundwater Basin 
� Climate 
� Land Cover and Land Use 
� Water Sources 

2.  GROUNDWATER INVENTORY 
� Groundwater Levels 

� Historical, Existing, Regional Changes 
� Groundwater Storage 

� Historical, Existing, Changes 
� Groundwater Production 

� Historical, Existing, Spatial and Temporal Changes, Safe Yield 
� Groundwater Mixing and Movement 

� Subsurface Inflow/Outflow 
� Horizontal and Vertical Movement and Mixing 

3. BASIN WATER QUALITY
� Groundwater Quality 

� Background, Historical, Existing 
� Water Quality Objectives 

� Surface Water Quality 
� Delivered Water Quality 
� Imported Water Quality 
� Recycled Water Quality 



DRAFT 
SALT/NUTRIENT MANAGEMENT PLANS 

— SUGGESTED ELEMENTS — 

Bold = Required by the Recycled Water Policy 

Page 2 of 4 

III.  BASIN EVALUATION 
1.  WATER BALANCE 

� Conceptual Model 
� Basin Inflow/Outflow 
� Groundwater, Surface Water, Imported Water, Water Transfers, Recycled 

Water Irrigation, Waste Water Discharges, Agricultural Runoff, 
Stormwater Runoff (Urban, Agriculture, Open Space), Precipitation 

� Infiltration, Evaporation, Evapotranspiration, Recharge, Surface Water 
and Groundwater Connectivity 

2. SALT AND NUTRIENT BALANCE
� Conceptual Model 
� Salt and Nutrient Source Identification 
� Salt and Nutrient Loading Estimates 

� Historical, Existing, Projected 
� Import/Export 
� Basin/Sub-Basin Assimilative Capacity for Salt and Nutrients 
� Fate and Transport of Salt and Nutrients 

3. CONSTITUENTS OF EMERGING CONCERNS (CECs)*
* - Requirements for monitoring CECs will be determined following State Water 
Board review of the CEC Advisory Panel’s report due in June 2010. 

� Constituents 
� CEC Source Identification 

4.  PROJECTED WATER QUALITY 
IV.  SALT AND NUTRIENT MANAGEMENT STRATEGIES 

� Load Reduction Goals 
� Future Land Development and Use 
� Salt/Nutrient Management Options 
� Salt/Nutrient Management Strategies and Modeling 

� Management Strategy Model Results 
� Feasibility 
� Cost 

V.  BASIN MANAGEMENT PLAN ELEMENTS 
1.  GROUNDWATER MANAGEMENT GOALS 

� Groundwater Management Goals 
� Recycled Water and Stormwater Use/Recharge Goals and Objectives

2. BASIN MONITORING PROGRAMS
� Identify Responsible Stakeholder(s) Implementing the Monitoring 
� Monitoring Program Goals
� Sampling Locations
� Water Quality Parameters 
� Sampling Frequency 
� Quality Assurance/Quality Control
� Database Management



DRAFT 
SALT/NUTRIENT MANAGEMENT PLANS 

— SUGGESTED ELEMENTS — 

Bold = Required by the Recycled Water Policy 

Page 3 of 4 

� Data Analysis and Reporting
� Groundwater Level Monitoring 
� Basin Water Quality Monitoring 
� Groundwater Quality Monitoring 

� Areas of Surface Water and Groundwater Connectivity 
� Areas of Large Recycled Water Projects 
� Recycled Water Recharge Areas 

� Surface Water Quality Monitoring 
� Stormwater Monitoring 
� Wastewater Discharge Monitoring 
� Recycled Water Quality Monitoring 
� Salt and Nutrient Source Loading Monitoring 
� Other Constituents of Concern 
� Water Balance Monitoring 

� Climatological Monitoring 
� Surface Water Flow Monitoring 
� Groundwater Production Monitoring 

3.  SALT AND NUTRIENT LOAD ALLOCATIONS 
VI. CEQA ANALYSIS
VII. ANTIDEGRADATION ANALYSIS
VIII.  PLAN IMPLEMENTATION 

1. SALT AND NUTRIENT MANAGEMENT PROGRAM
� Organizational Structure 
� Stakeholder Responsibilities 
� Implementation Measures to Manage Salt and Nutrient Loading 
� Salt/Nutrient Management 

� Water Supply Quality 
� Regulations of Salt/Nutrients 
� Load Allocations 
� Salt and Nutrient Source Control 
� CEC Source Control 
� Site Specific Requirements 

� Groundwater Resource Protection 
� Additional Studies 

2.  PERIODIC REVIEW OF SALT/NUTRIENT MANAGEMENT PLAN 
� Adaptive Management Plan 
� Performance Measures 
� Performance Evaluation 

3.  COST ANALYSIS 
� CWC § 13141, “…prior to implementation of any agricultural water quality 

control program, an estimate of the total cost of such a program, together 
with an identification of potential sources of funding, shall be indicated in 
any regional water quality control plan.” 

4.  IMPLEMENTATION SCHEDULE 
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SALT/NUTRIENT MANAGEMENT PLANS 

— SUGGESTED ELEMENTS — 
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5.  PUBLIC HEARING AND ADOPTION 



 

Salt and Nutrient Management Plan for the Central Basin and West Coast Basin                             Appendix E – 1 
February 12, 2015 

Appendix E  

List of Definitions   

Below is a list of terms that provide an overall understanding of the Salt and Nutrient 
Management Plan (SNMP), including those used in this document.   
Activated Sludge Biological Treatment – A treatment process that uses aeration tanks to 
bubble air through primary treated wastewater to supply air to microorganisms that feed on 
the organic materials in these tanks.  The water is sent to settling tanks, where the 
microorganisms clump together and settle to the bottom, where they are removed and 
recycled back into the treatment process (Also called Secondary Treatment).  

Added Salts and Nutrients – Salt and nutrients that are added through the use of water 
sources, including fertilizers and amendments, leaching from dry deposition, and dissolution 
from formation media.    

Advanced Oxidation – A chemical oxidation process that relies on the hydroxyl radical for the 
destruction of trace organic constituents found in water.  

Advanced Water Treatment (AWT) – Wastewater treatment technologies used to remove total 
dissolved solids and or trace constituents for specific reuse applications.  

Allowable Pumping Allocations – The Courts adjudicated maximum groundwater pumping 
rights for an individual or entity under the Central Basin Judgment and West Coast Basin 
Judgment.  

Anti‐degradation – California’s Anti‐Degradation Policy requires that existing high quality water 
be maintained to the maximum extent possible.  Lowering of the quality is allowed only if the 
change is consistent with maximum benefit to people of State, will not unreasonably affect 
present and potential beneficial uses, will not result in water quality lower than applicable 
standards.  Waste discharge requirements for proposed discharges will result in the best 
practicable treatment or control of the discharge necessary to assure no pollution or nuisance 
and the highest water quality consistent with maximum benefit to people of the State.   

Aquifer – A geologic formation under the ground that is saturated with groundwater and 
sufficiently permeable to allow movement of quantities of water to wells and springs.  

Aquifer Storage and Recovery – The injection of water into an aquifer for later recovery and 
use.  

Artificial Recharge – The process of adding a water source such as recycled water, stormwater, 
or imported water to aquifers under controlled conditions for withdrawal at a later date, or 
used as a barrier to prevent seawater or other contaminants from entering the aquifer.  Water 
can be recharged by a number of methods including infiltration via basins or galleries or by the 
use of injection wells.  See definition for Managed Aquifer Recharge.    

Assimilative Capacity – The condition in which existing water quality is better than that 
required to support the most sensitive beneficial use(s) of the basin, e.g. existing salt and 
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nutrient concentrations in groundwater are below Water Quality Objectives.  See Current 
Assimilative Capacity and Future Assimilative Capacity.  

Base Case (same as baseline and historical period) – The average source water and salt and 
nutrient inflows and outflows during the baseline/historical period (Water Year 2000‐01 to 
2009‐10).  The average of the Base Case is used for predicting the future 15‐year water 
balances with adjustments in inflow and outflow based solely on future projects.  See definition 
for future planning period.  

Baseline (same as Base Case and historical period) – The average source water and salt and 
nutrient inflows and outflows during the historical period (Water Year 2000‐01 to 2009‐10).  
The average of the Baseline is used for predicting the future 15‐year water balances with 
adjustments in inflow and outflow based solely on future projects.  See definition for future 
planning period.  

Basin Plan – Water Quality Control Plan that was issued by the Los Angeles Regional Water 
Quality Control Board (LARWQCB) in 1994 to preserve and enhance water quality and protect 
the beneficial uses of all regional waters in the Los Angeles Region.  Specifically, the Basin Plan 
designates the beneficial uses for surface water and groundwater, establishes numerical 
objectives (referred to as Water Quality Objectives [WQOs]) that must be attained or 
maintained to protect the designated beneficial uses and conform to the State’s Anti‐
Degradation Policy, and describes implementation programs to protect all waters in the region.  
The Basin Plan can be downloaded from this website:  
http://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_plan/basin_plan_do
cumentation.shtml.   

Basin Plan Objective (BPO) – Numerical limits established for various constituents in 
groundwater.  BPOs, also referred to as Water Quality Objectives (WQOs), are set forth in the 
Basin Plan that was issued by the Los Angeles Regional Water Quality Control Board.  See 
definition for Basin Plan.  

Best Management Practices (BMPs) – BMPs for stormwater address the increased volume and 
rate of runoff from impervious surfaces and the concentration of pollutants in the runoff.  
BMPs can include structural systems and non‐structural programs.  

Calibration – For the existing United States Geological Services (USGS) groundwater flow model 
of the Central Basin and West Coast Basin, calibration is the process of adjusting hydraulic 
properties to better simulate observed groundwater levels and trends.  A calibration process 
was also conducted for the salt and nutrient loading analysis for the Salt and Nutrient 
Management Plan, whereby historical groundwater quality trends were compared with the 
mixing model predicted groundwater quality trends.  Adjustments to loading assumptions were 
made to more closely match observed data.    

California Environmental Quality Act (CEQA) – The State Water Resources Control Board 
(SWRCB) Recycled Water Policy requires that the Salt and Nutrient Management Plan (SNMP) 
comply with the applicable CEQA requirements.  CEQA requires State and local agencies to 
determine the potential significant environmental impacts of proposed projects and identify 
measures to avoid or mitigate these impacts where feasible.  The CEQA Guidelines, which 
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provide the protocol by which State and local agencies comply with CEQA requirements, are 
detailed in California Code of Regulations, Title 14 § 15000 et seq.  The basic purposes of CEQA 
are to: 1) inform decision makers and the public about the potential significant environmental 
effects of a proposed project; 2) identify ways that environmental damage may be mitigate; 3) 
prevent significant, avoidable damage to the environment by requiring changes in projects, 
through the selection of alternative projects or the use of mitigation measures when feasible; 
and 4) disclose to the public why an agency approved a project if significant effects are involved 
(California Code Regulations, Title 14, § 15002(a)).  CEQA analysis is a required part of the 
SNMP adoption process in accordance with the SWRCB’s certified regulatory program.  As such, 
for the purpose of Regional Water quality Control Board (RWQCB) adoption of a Basin Plan 
amendment, the RWQCB will be the lead agency for purposes of CEQA and stakeholders will 
fund SNMP development including any necessary analysis and documentation to comply with 
CEQA.  

Central Basin – The California Department of Water Resources (DWR) defines the Central 
Subbasin (Basin Number: 4‐11.04) as occupying a substantial portion (277 square miles) of the 
Coastal Plain of the Los Angeles Groundwater Basin.  In the SNMP, the Central “Subbasin” is 
referred to as the Central “Basin”.  The WRD boundaries include a portion, but not all of the 
DWR Central Basin extent.  

Chemicals of Concern – Specific constituents identified at environmental release sites to be the 
focus of monitoring and potential remediation.  

Chloride – A common inorganic salt that is naturally‐occurring and is commonly expressed in 
terms of milligrams per liter (mg/L).  High concentrations of chloride near the coast may 
indicate seawater influence.  Elevated chloride concentrations above the Secondary Maximum 
Contaminant Level of 500 mg/L are undesirable for aesthetic reasons related to taste, odor, or 
appearance of the water and not for health reasons; however, elevated chloride concentrations 
in water can damage crops, affect plant growth, and damage municipal and industrial 
equipment.  For the Salt and Nutrient Management Plan (SNMP), chloride, total dissolved solids 
(TDS), and nitrate have been determined to be the most appropriate indicators of salts and 
nutrients in the Central Basin and West Coast Basin (CBWCB).  See definition for Salt and 
Nutrients.  

Coastal Areas – Groundwater basin areas seaward of the seawater intrusion barriers and near 
the coast that have very high concentrations of total dissolved solids (TDS) and chloride and a 
lack of significant production.  These areas were both included and excluded from calculation of 
Central Basin and West Coast Basin salt and nutrient (S/N) water quality averages.    

Confined Aquifer – Confined aquifers are located below confining units or aquitards and 
contain groundwater that is under pressure greater than atmospheric.  

Confining Unit or Aquitard – A layer of sediments of low hydraulic conductivity located 
adjacent to an aquifer.  

Conservative – Conservative with respect to a constituent means a constituent that does not 
significantly interact with subsurface media (vadose zone and saturated zone) and therefore, is 
not readily attenuated in the subsurface.  
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Constituents of Emerging Concern (CECs) – CECs are generally chemicals for which there are no 
established water quality standards or Notification Levels (see definition below).  These 
chemicals may be present in waters at very low concentrations and are now detected as the 
result of more sensitive analytical methods.  Information regarding their health significance is 
evolving with the development of acceptable daily intake levels and drinking water equivalent 
levels; however, information is lacking on the full spectrum of potential CECs and their health 
significance in mixtures.  CECs include several types of chemicals such as (i) pesticides, (ii) 
pharmaceuticals and ingredients in personal care products, (iii) veterinary medicines, (iv) 
endocrine disruptors, and others.  The State Water Resources Control Board (SWRCB) Recycled 
Water Policy states that Salt and Nutrient Management Plan shall include a “. . . provision for 
annual monitoring of Emerging Constituents of Emerging Concern (e.g. endocrine disrupters, 
personal care products or pharmaceuticals) (CECs) consistent with recommendations by CDPH 
and consistent with any actions by the State Water Board taken pursuant to paragraph 10(b) of 
this Policy.” (SWRCB, 2009 and 2013)  

Contaminated Sites – See Environmental Release Sites.  

Current Assimilative Capacity – The difference between Basin Plan Water Quality Objectives 
and average ambient groundwater quality in the individual groundwater basins.    

Delivered Water – Blend of various waters that are delivered to the seawater intrusion barriers 
for injection or to the MFSG and San Gabriel River for groundwater recharge.  At the seawater 
intrusion barriers, a blend/mix of recycled and treated imported water is used for injection and 
at the MFSG and San Gabriel River, a blend/mix of recycled, untreated imported, and local 
surface water is used for recharge.  

Desalters – Treatment facilities that extract and treat high chloride and TDS groundwater from 
areas impacted by seawater intrusion.    

Dry Deposition or Atmospheric Deposition – The process by which airborne pollutants are 
deposited to the earth.  These pollutants include, but are not limited to, sulfur dioxide, nitrogen 
oxides, ammonia, and mercury and represent a source of salt and nutrient (S/N) loading to 
groundwater.  

Environmental Release Sites – Commercial and industrial sites where activities (e.g., leaking 
aboveground and underground storage tanks, leaking sewer and oil pipelines, and illegal 
discharges) have contaminated groundwater with localized plumes of petroleum fuels, solvents, 
and other hazardous substances.   

Existing Water Quality – Current quality of groundwater in the basin over the most recent 5‐
year averaging period of 2007 through 2012.  See definition for water quality averaging period.  

Fate and Transport – The movement and attenuation of constituents in the environment.  Salt 
and nutrient fate and transport is based on groundwater flow directions and rates and on the 
characteristics of individual salts and nutrients and subsurface media.    

First Flush – Stormwater sample collected immediately following the first significant rainfall 
event of the year.  

Fiscal Year – The period from July 1 to June 30 of the following year.   
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Forebay – An area where large volumes of surface water recharge the regional aquifers.  

Future Assimilative Capacity – The difference between the predicted future groundwater 
quality at the end of the future planning period and basin water quality plan objectives in the 
individual groundwater basins.   

Future Planning Period – Period of time over which future loading will be assessed.  Since the 
historical period covers water years 2000‐01 through 2009‐10, the future planning period 
encompasses water years 2010‐11 through 2024‐25.  See definition for historical period.  While 
water year 2010‐11 has passed, it is not included in the historical period because reporting 
tends to lag data collection and some data collected during water year 2010‐11 that is required 
to support the historical period analysis may not be available or published yet.  

Gaining Reach – A gaining reach of a river or stream is where groundwater recharges surface 
water.   

Goals and Objectives – Goals and objectives for this project are related to plans for recharge 
and use of recycled water, stormwater/surface water, and imported water.  

Greater Los Angeles County (GLAC) Integrated Regional Water Management Plan (IRWMP) – 
A regional project with the goal of optimizing local water resources to reduce the Region’s 
reliance on imported water.   

Groundwater – Water found in the spaces between soil particles and cracks in rocks 
underground (located in the saturation zone).  Groundwater is a natural resource that is used 
for drinking, recreation, industry, and growing crops.  

Groundwater Basins Master Plan (GBMP) – The Water Replenishment District of Southern 
California (WRD), in coordination with other basin stakeholders, has developed a Draft GBMP.  
The intent of this plan is to provide a single reference document for parties operating within 
and maintaining the Central Basin and West Coast Basin (CBWCB).  This GBMP complements 
the efforts of the Water Independence Now (WIN) program by identifying projects and 
programs to enhance basin replenishment, increase the reliability of groundwater resources, 
improve and protect groundwater quality, and ensure that the groundwater supplies are 
suitable for beneficial uses.  

Groundwater Reliability Improvement Program (GRIP) – The Water Replenishment District of 
Southern California (WRD), in coordination with the Sanitation Districts of Los Angeles County 
(SDLAC) is developing the GRIP recycled water project as a part of WRD’s Water Independence 
Now (WIN) strategy.  The overall goal of GRIP is to offset the current use of imported water 
with recycled water for groundwater replenishment in the Central Basin.  Specifically, GRIP 
objectives include: 1) provide a sustainable and reliable source of recycled water for 
groundwater basin replenishment via the Montebello Forebay, 2) implement a cost‐effective 
and environmentally sound project,  3) protect the groundwater quality of the basin, 4) comply 
with pertinent regulatory requirements employing an institutionally feasible approach, and 5) 
provide up to 21,000 acre‐feet per year (AFY) of recycled water consistent with current and 
future needs within approximately 10 years.  As a result of multiple studies over a number of 
years to evaluate of a wide spectrum of potential water supply reliability improvement projects, 
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two different GRIP projects, as described below, were determined to be the best alternatives to 
completely replace imported water (up to 21,000 AFY) for recharge at the Montebello Forebay 
Spreading Grounds. Potential water quality impacts of both GRIP alternatives were simulated 
by the SNMP mixing model.  GRIP Recycled Water Project A (GRIP A) – A combination of 
tertiary‐treated (11,000 acre‐feet per year [AFY]) and AWT (10,000 AFY) recycled water to 
replace imported water. GRIP Recycled Water Project B (GRIP B) – 100% tertiary‐treated 
recycled water (21,000 AFY) to replace imported water.    

Historical Period – The period of time for assessment of baseline or base case salt and nutrient 
inflows and outflows, which covers Water Years 2000‐01 through 2009‐10.  

Historical Sources of Salt and Nutrients – Includes historical agriculture, livestock, septic 
systems, and other sources that have contributed to salt and nutrient loading in the Central 
Basin and West Coast Basin.   

Implementation Measures – Strategies, projects, and programs that were developed by 
stakeholders in the Central Basin and West Coast Basin to control, reduce, or manage (mitigate) 
salt and nutrient loading to the groundwater basin on a sustainable basis.   

Imported Water – Water that is imported to the Central Basin and West Coast Basin (CBWCB) 
from three major sources:  the Sacramento‐San Joaquin Delta (northern California), Colorado 
River, and Owens Valley/Mono Basin (eastern Sierra Nevada Mountains).  Metropolitan Water 
District of Southern California (MWD) imports surface water from northern California (State 
Water Project) and the Colorado River (via the 242‐mile Colorado River Aqueduct) to the 
CBWCB.  The Los Angeles Department of Water and Power (LADWP) imports water from the 
Owens Valley/Mono Basin to the City of Los Angeles via the Los Angeles Aqueduct.    

Inflow – A type of water or constituent (or water balance components) that is flowing into the 
groundwater basin or subarea within the basin.  See definition for water budget/balance.  

In‐Lieu Program – Program established by the Water Replenishment of Southern California to 
offset the pumping in the Central Basin and West Coast Basin to lower the annual overdraft and 
reduce artificial replenishment needs.  It helps provide an alternate means of replenishing the 
groundwater supply by encouraging basin pumpers to purchase surplus imported water when 
available instead of pumping groundwater.  This can help raise water levels in areas that are 
otherwise more difficult to address.   

Irrigation and Precipitation Return Flows – The portion of precipitation and applied irrigation 
volume that percolates to groundwater.   

Local Water – Local water includes stormwater and base surface water flow.  

Losing Reach – A losing reach of a river or stream is where surface water recharges 
groundwater.    

Low Impact Development (LID) – Design techniques that infiltrate, filter, store, evaporate, and 
detain surface water runoff close to its source.  LID can include management measures such as 
maintenance practices, street sweeping, public education, and outreach programs.  The main 
goals of LID are to increase groundwater recharge and improve stormwater quality.  
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Managed Aquifer Recharge – The process of adding a water source such as recycled water, 
stormwater, or imported water to aquifers under controlled conditions for withdrawal at a later 
date, or used as a barrier to prevent seawater or other contaminants from entering the aquifer.  
Water can be recharged by a number of methods including infiltration via basins or galleries or 
by the use of injection wells.  See definition for artificial recharge.    

Managed Safe Yield – The amount of groundwater that can be withdrawn from the Central 
Basin and West Coast Basin without long‐term adverse effects assuming natural managed 
aquifer recharge.      

Maximum Contaminant Levels (MCL) – The highest level of a contaminant that is allowed in 
drinking water and is protective of human health.  Primary MCLs are established by the United 
States Environmental Protection Agency and the State Water Resources Control Board, Division 
of Drinking Water (formerly the California Department of Public Health) and reflect not only the 
chemicals’ health risks but also factors such as their detectability and treatability, as well as the 
cost of treatment.    

Microfiltration (MF) – A treatment system that passes liquid through semi‐permeable 
membranes to exclude particles ranging in size from 0.005‐2.0 micrometer (μm).  

Mixing Model – A spreadsheet model that was developed for the Salt and Nutrient 
Management Plan to estimate salt and nutrient concentrations in groundwater.  Future salt and 
nutrients inflows and outflows are mixed (instantaneously) with baseline concentrations to 
estimate future water quality.   

Natural Safe Yield – The amount of groundwater that can be withdrawn from the Central Basin 
and West Coast Basin without adverse effect, assuming natural groundwater replenishment.  

Nitrification/Denitrification (NdN) – A biological treatment process used for nitrogen removal 
that converts ammonia to nitrate, and nitrate to nitrogen gas. 

Nitrate (NO3) – A colorless, odorless, and tasteless compound that is present in some 
groundwater and is commonly expressed in terms of milligrams per liter (mg/L).  Nitrate is the 
primary form of nitrogen detected in groundwater.  High levels of nitrate in groundwater are 
associated with agricultural activities, septic systems, confined animal facilities, landscape 
fertilization, and wastewater treatment facilities.  In the Central Basin and West Coast Basin 
(CBWCB), natural nitrate levels in groundwater are generally very low (typically less than the 
Maximum Contaminant Level of 10 mg/L as nitrogen) and well below the Basin Plan Objective 
of 45 mg/L.  For the CBWCB Salt and Nutrient Management Plan, nitrate chloride, and TDS have 
been determined to be the most appropriate indicators of salts and nutrients in the CBWCB.  
See definition for salt and nutrients.  

Notification Levels (NLs) – Health‐based advisory levels established by the State Water 
Resources Control Board, Division of Drinking Water (formerly the California Department of 
Public Health) for chemicals in drinking water that lack Maximum Contaminant Levels.  When 
chemicals are found at concentrations greater than their NLs, certain requirements and 
recommendations apply to drinking water purveyors.    
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Nutrient Plant Uptake – The process by which plants absorb nutrients from applied water and 
surrounding soil.  

Outflow – A type of water or constituent (or water balance component) that is flowing out of 
the groundwater basin or subarea within the basin.  See definition for water budget/balance.  

Ozonation – A chemical oxidation treatment process that uses ozone to react with 
contaminants in water.  It is also used for disinfection.  

Public Health Goals (PHGs) – Levels of contaminants in drinking water that would not be 
expected to pose a significant health risk to individuals consuming an average of two liters a 
day of that water over a 70‐year lifetime.  PHGs are established by the Office of Environmental 
Health Hazard Assessment (OEHHA).  They are based solely on health risk considerations and do 
not consider costs or technical feasibility.  Public water systems do not have to meet public 
health goals.  However, water systems with more than 10,000 service connections are legally 
required to prepare an exceedance report every three years if one or more chemical 
contaminants exceed PHG levels.    

Primary Treatment – A treatment process that allows for heavier solids in raw sewage to settle 
to the bottom of a tank and for the lighter materials, like plastic and grease, which float to the 
top, to be skimmed and removed and recycled back into the treatment process.  

Priority Sites – Environmental release sites in the Central Basin and West Coast Basin (CBWCB) 
that were selected by the Water Replenishment District of Southern California (WRD), with 
input from regulatory agencies, based on certain criteria, such as hydrogeology, depth and 
concentration of the contaminants, fate and transport of the constituents of concern, distance 
to nearby water supply wells, presence of contaminated drinking water wells in the site vicinity, 
proximity to recharge areas, and status of site characterization/remediation.  WRD has been 
tracking and working in close consultation with the regulatory agencies to provide data and 
technical support to expedite investigations and cleanups at priority groundwater 
contaminated sites within the CBWCB.  See definition for environmental release sites.    

Project Contact – Email where comments, suggested edits, and questions on the Technical 
Memoranda, other project materials, or Salt and Nutrient Management Plan process may be 
directed (WRD@saltnutrient.com).  

Projected Future Inflows and Outflows – The projected salt and nutrient inflows and outflows 
will be based on the average of the past ten years (2000‐01 through 2009‐10) of flows with 
changes based on future projects planned to be implemented in the next 15 years (2010‐11 
through 2024‐25).    

Project Website – The website established to disseminate information related to the Central 
Basin and West Coast Salt and Nutrient Management Plan and includes a calendar of events 
and meetings, meeting agendas and minutes, meeting presentations, project schedules, 
contact information, deliverables, data, graphics and other materials 
(www.WRD.saltnutrient.com).    

Public Drinking Water System – A public drinking water system means a system for the 
provision of water for human consumption through pipes or other constructed conveyances 
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that has 15 or more service connections or regularly serves at least 25 individuals daily at least 
60 days out of the year.  Private domestic wells are not regulated by the State Water Resources 
Control Board, Division of Drinking Water (formerly California Department of Public Health).   

Quality Assurance/Quality Control (QA/Q) – Quality Assurance (QA) is a procedure or set of 
procedures intended to ensure that a product or service under development (before work is 
complete, as opposed to afterwards) meets specified requirements.  Quality Control (QC) is a 
procedure or set of procedures intended to ensure that a manufactured product or performed 
service adheres to a defined set of quality criteria or meets the requirements of the client or 
customer.  Due to the large size of the Central Basin and West Coast Basin and numerous 
managed recharge projects, a large amount of data collected from many agencies and entities 
is required to support the Salt and Nutrient Management development effort.  Generally, the 
data will be accepted as correct and reliable; however, data will be evaluated for 
inconsistencies and outliers.  

Recharge Area – An area where surface water can infiltrate downward to reach the water table 
and contribute to the groundwater supply.  A recharge area can also refer to an injection well 
that pumps water down and into an aquifer thereby replenishing the aquifer.  

Recycled Water – Domestic or municipal wastewater which has been treated to a quality 
suitable for a beneficial use.  

Replenishment Operations – Managed aquifer recharge operations including spreading 
grounds and seawater intrusion barriers.   

Reverse Osmosis (RO) – A treatment process where pressure greater than the osmotic pressure 
is applied to water to drive the more concentrated solution to the other side of the membrane 
and the membrane acts as a barrier to contaminants, such as salts.  The Permeate (product) 
water passes through the membrane and has reduced contaminant concentration.  A reject 
flow stream is produced that contains salts and other constituents rejected by the membrane 
process.  

Review Period – The 30‐day period allocated for comments from stakeholders on project 
Technical Memoranda.  The review period for the California Environmental Quality Act 
Substitute Environmental Document (SED) is 45 days.  

Saline Plumes – Seawater‐impacted areas in the groundwater basin that were caused by 
historical over‐pumping which created a hydraulic gradient that resulted in seawater intrusion.  
These large plumes of saline water are trapped inland of the barrier injection wells, thereby 
degrading significant volumes of groundwater with high concentrations of chloride and 
decreasing the ability of affected aquifers to provide groundwater storage.  

Salt and Nutrient Management Plan (SNMP) Assistance Document – On June 28, 2012, the Los 
Angeles Regional Water Quality Control Board issued the Regional Water Board Assistance in 
Guiding Salt and Nutrient Management Plan Development in the Los Angeles Region (SNMP 
Assistance Document), which provided guidance for preparation of SNMPs within the Los 
Angeles region.  
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Salts and Nutrients – The dissolved ions in water that reflect its salts and nutrients and include 
calcium, magnesium, sodium, potassium, chloride, fluoride, nitrate, bicarbonate, carbonate, 
iron, boron, manganese, and phosphate.  For the SNMP, total dissolved solids (TDS), chloride, 
and nitrate have been determined to be the most appropriate indicators of salts and nutrients 
in the Central Basin and West Coast Basin.  See definition for TDS.   

Salt and Nutrients Inflows and Outflows – Salt and nutrient inflows and outflows are 
developed based on the assigning water quality concentrations to the inflows and outflows in 
the water balance (see definition below).  Additional salt and nutrient loading may occur as a 
result of various water uses, such as fertilizer application.  Salt and nutrient loading may also be 
reduced due to fate and transport processes, e.g. reduction in nitrate due to denitrification and 
plant uptake.   

Secondary Maximum Contaminant Level (SMCL) – Water quality standard established by the 
State Water Resources Control Board, Division of Drinking Water (formerly the California 
Department of Public Health) to manage drinking water for aesthetic considerations, such as 
taste, color, and odor.  Contaminants with only SMCLs are not considered to pose a risk to 
human health.  

Self Regenerating Water Softener (SRWS) – A water conditioning device that removes 
hardness (primarily calcium and magnesium) from water by ion exchange.  The calcium and 
magnesium ions replace sodium or potassium ions on the ion exchange resin.  The water 
softener ion exchange resin is regenerated using salt and results in a brine solution that is 
flushed to sewers.  

Sensitivity Analysis – An analysis that can be performed to provide the uncertainty or range of 
possible future predicted water quality conditions.  

Soil Aquifer Treatment – Natural processes that occur in the soil and aquifer that act to filter 
particulate matter and to remove or reduce chemical and biological constituents of concern to 
improve groundwater quality.  

Source Water – Waters that recharge or flow out of the Central Basin and West Coast Basin and 
include precipitation, subsurface groundwater inflow from adjacent basins and the ocean, local 
surface water/stormwater, imported water, recycled water, and wastewater.    

Specific Yield – Specific yield is the ratio of the volume of water the aquifer will yield by gravity 
drainage to the total volume of aquifer    

Stakeholders – Local water and wastewater entities, parties contributing salts and nutrients to 
groundwater, and parties with an interest in the SNMP process and findings.  

Storage Coefficient – The volume of water an aquifer releases from or takes into storage per 
unit surface area of the aquifer per unit change in head.    

Streamlined Permitting for Irrigation Projects – The Recycled Water Policy sets forth criteria 
for irrigation projects that establish eligibility for streamlined permitting including compliance 
with the requirements for recycled water established in Title 22 of the California Code of 
Regulations, including; application of recycled water at agronomic rates; development and 
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implementation of a site operations and maintenance plan; compliance with any applicable salt 
and nutrient management plan; and appropriate use of fertilizers.  

Study Area – The area of analysis for the Salt and Nutrient Management Plan; it includes all of 
the Central Basin and West Coast Basin, as defined by the California Department of Water 
Resources.  

Subarea – Smaller areas designated within the groundwater basin to more accurately define 
the water quality of the basin.  

Tertiary Treatment – A treatment process where wastewater that has undergone secondary 
treatment is processed using granular media or carbon filters and then disinfected.  

Time /Concentration Charts – Graphs that show constituent concentrations on the x axis and 
sampling concentrations on the y axis of an x‐y plot and are used to illustrate changes in water 
quality concentrations over time.   

Todd Groundwater Team – Staff from Todd Groundwater (formerly Todd Engineers), RMC 
Water and Environment, Nellor Environmental Associates Inc., and Environmental Science 
Associates assisting the Central Basin and West Coast Basin stakeholders in preparing the 
SNMP.   

Total Dissolved Solids (TDS) – An overall measure of the minerals in water.  Total salinity is 
commonly expressed in terms of TDS as milligrams per liter (mg/L).  Elevated TDS 
concentrations above the Secondary Maximum Contaminant Level of 1,000 mg/L are 
undesirable for aesthetic reasons related to taste, odor, or appearance of the water and not for 
health reasons; however, elevated TDS concentrations in water can damage crops, affect plant 
growth, and damage municipal and industrial equipment.  For the SNMP, TDS, chloride, and 
nitrate have been determined to be the most appropriate indicators of salts and nutrients in 
the CBWCB.  See definition for salt and nutrients.  

Total Maximum Daily Load (TMDL) – The maximum amount of a pollutant from point sources 
and nonpoint sources that an impaired water body can receive and still meet water quality 
standards, within a margin of safety and considering seasonal variation.  

Ultraviolet (UV) – UV irradiation is the process by which chemical bonds of the contaminants 
are broken by the energy associated with UV light (photolysis).  UV also has germicidal 
properties and is used for disinfection.  

Unconfined Aquifer – An aquifer in which there are no confining beds between the aquifer and 
the ground surface.  The groundwater surface or water table in an unconfined aquifer is at 
atmospheric pressure.   

Unconformities – A break or gap in the geologic record, such as a break between older eroded 
bedrock and overlying younger sedimentary units.   

Urban Water Management Plans (UWMPs) – Plans prepared by California's urban water 
suppliers to support their long‐term resource planning and ensure adequate water supplies are 
available to meet existing and future water demands over a 20‐year planning horizon 
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considering normal, dry, and multiple dry years.  UWMPs are required to be prepared every 5 
years and submitted to the California Department of Water Resources.  

Vadose Zone – The depth between the land surface and the regional water table.  Generally, 
water in this zone is under less than atmospheric pressure, and some of the voids may contain 
air or other gases at atmospheric pressure.   

Wastewater – Liquid waste discharged from municipal activities, including residential, 
commercial, and industrial activities.  Once treated and discharged from a water reclamation 
plant, this water becomes recycled water.  See definition of Recycled Water.  

Water Budget/Balance – An estimate of specific inflows and outflows for each individual basin 
or sub area and the entire Central Basin and West Coast Basin (CBWCB).  Water budgets are 
extracted from the existing groundwater model of the CBWCB that was previously developed 
by the United States Geological Services and was recently updated for the Groundwater Basins 
Master Plan.  

Water Quality Averaging Period – The period of time used to determine the existing water 
quality or representative current concentration of salts and nutrients in groundwater.  In 
accordance with the State Water Resources Control Board Recycled Water Policy, it is the most 
recent five years of data, which is the period from mid‐2007 to mid‐2012 or from January 2007 
to January 2012, depending on the data source.    

Water Quality Objective (WQO) – Also referred to as Basin Plan Objective (see definition).  

Water Year (WY) – The period from October 1 through September 30 of the following year.  

West Coast Basin – The California Department of Water Resources (DWR) defines the West 
Coast Subbasin (Basin Number: 4‐11.03) as occupying a portion (142 square miles) of the 
Coastal Plain of the Los Angeles Groundwater Basin.  In the SNMP, the West Coast “Subbasin” is 
referred to as the West Coast “Basin.”  The WRD boundaries encompass all of the DWR‐defined 
West Coast Basin extent.  

Workplan – In 2011, the Workplan of the Salt/Nutrient Management Plan [SNMP], Central 
Basin and West Coast Basin was prepared by the Central Basin and West Coast Basin 
stakeholders and was subsequently approved by the California Regional Water Quality Control 
Board, Los Angeles Region, on December 13, 2011.  The Workplan described the key 
components and approach for preparation of the SNMP.  
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1 Introduction 

This Appendix F describes the stakeholder process for the development of the Salt and Nutrient 
Management Plan (SNMP) for the Central Basin and West Coast Basin (CBWCB or Study Area).  
Key components of this appendix include: 

 Summary of stakeholder roles and responsibilities,  

 Description of the stakeholder communication and participation process, and 

 Summary of the stakeholder meetings/workshops.   

The State Water Resources Control Board (SWRCB) Recycled Water Policy (provided as 
Appendix A to the SNMP) states, “. . . local water and wastewater entities, together with local 
salt/nutrient contributing stakeholders, will fund locally driven and controlled, collaborative 
processes open to all stakeholders that will prepare salt and nutrient management plans for 
each basin/sub‐basin in California, including compliance with CEQA [California Environmental 
Quality Act] and participation by Regional Water Board staff.” (SWRCB, 2009 and 2013)  As a 
result, development of a SNMP through a collaborative process is the most reasonable 
approach, since groundwater basins are a common resource shared by different entities all of 
whom should have a voice in determining how beneficial use of the basin can be sustained.   

The Regional Water Board Assistance in Guiding Salt and Nutrient Management Plan 
Development in the Los Angeles Region (SNMP Assistance Document), issued by the Los Angeles 
Regional Water Quality Control Board (LARWQCB) on June 28, 2012, states, “Key stakeholders 
include local agencies involved in groundwater management, owners and operators of recharge 
facilities, water purveyors, water districts, watermasters, and salt and nutrient contributing 
dischargers.  These agencies have access to basin‐specific data and information that is essential 
to the development of successful SNMPs.  Private well owners may also have essential water 
quality information.  Nongovernmental entities may have information about ecosystems 
associated with groundwater exfiltration.  Other parties from regulatory agencies, 
environmental groups, industry, and interested persons may also provide important support.  
No single entity is wholly responsible for SNMP development.  While a lead agency is necessary 
to coordinate the development effort, the point of a collaborative process is to take advantage 
of the collective expertise, resources and information of the participating entities.  Therefore, 
there should be participation to varying degrees by all stakeholders.” (LARWQCB, 2012a). 

 

2 CBWCB SNMP Stakeholders 

The CBWCB stakeholder process was conducted in accordance with the Recycled Water Policy 
and LARWQCB’s SNMP Assistance Document and considerable efforts were made to identify, 
engage, and include appropriate stakeholders in the CBWCB SNMP process.  Other regional 
water planning groups in the area were contacted, the CBWCB SNMP process was presented at 
their stakeholder meetings, and these stakeholders were incorporated into the CBWCB SNMP 
notification list, as appropriate. 
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Stakeholders in the CBWCB that participated in the SNMP process and collaborated to prepare 
the SNMP (including the SNMP Monitoring Plan) and Substitute Environmental Document (SED) 
include water and wastewater entities, parties contributing salt and nutrients to groundwater, 
the LARWQCB, water purveyors, water associations, environmental groups, and parties with an 
interest in the SNMP process.  Table F‐1 lists the key stakeholders, describes their roles in the 
development of the CBWCB SNMP, and provides a summary of their overall responsibilities in 
the CBWCB.  

 

3 Stakeholder Communication and Participation 

Participation and technical input from all stakeholders played a key role in the development of 
a comprehensive and technically sound SNMP.  An e‐mail address (wrd@saltnutrient.com) and 
a SNMP website (http://www.wrd.saltnutrient.com/) were established by the CBWCB 
stakeholders to promote communication, allow sharing of SNMP‐related documents, and allow 
the submittal of comments and questions throughout the SNMP development process.  
Stakeholders and other interested parties could use the website to learn more about the 
CBWCB SNMP, sign up to be on the distribution list for upcoming stakeholder workshops, or 
submit comments/questions.  In addition, a File Transfer Protocol (FTP) site was created to 
allow data to be shared easily amongst the CBWCB SNMP stakeholders. 

The CBWCB stakeholders were notified via e‐mail of the posting of technical documents for 
public review and upcoming SNMP workshops/meetings.  All CBWCB SNMP stakeholder 
workshops were open to the public.  Each workshop included a presentation with ample time 
allocated for comments, questions, and answers.  Stakeholder participation was tracked via 
sign‐in sheets.  After each CBWCB SNMP workshop and the October 21, 2013 CEQA Scoping 
Meeting, the presentation, a meeting summary documenting the presentation and discussion, 
and the sign‐in sheet were posted on the CBWCB SNMP website.  Other CBWCB SNMP 
information such as technical memoranda, reports, and guidance documents were also posted 
on the CBWCB SNMP website.     

The LARWQCB also maintains a website containing information related to SNMPs in the Los 
Angeles Region: 
http://www.swrcb.ca.gov/losangeles/water_issues/programs/salt_and_nutrient_management/
index.shtml.  The LARWQCB’s SNMP website provides notices, agenda, and presentations for 
their workshops, as well as information related to the CBWCB SNMP, including the October 21, 
2013 CEQA Scoping Meeting and a link to the CBWCB SNMP website.  The LARWQCB also 
maintains an e‐mail subscription list to provide notifications to interested parties. 

During development of the SNMP, interim documents such as the SNMP Workplan and 
technical memoranda were posted on the CBWCB SNMP website for downloading by interested 
parties.  Stakeholders were notified via email when technical documents were posted and the 
scheduled 30‐day public review period (for technical memoranda).  Once finalized, the SNMP, 
SED, and any other related documents will be available on the CBWCB SNMP website for 
downloading.    
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Table F-1 CBWCB Stakeholder Roles and Responsibilities 
Stakeholder  Roles and Responsibilities 

Water 
Replenishment 
District of 
Southern 
California (WRD) 

 

 

 

 

 

 

 Managed and facilitated development of the SNMP, SED, and associated documents 
and hosted CBWCB SNMP stakeholder meetings/workshops 

 One of the funding partners for the CBWCB SNMP 

 Responsible for implementing the SNMP Monitoring Program 

 Reviewed the SNMP, SED, technical memoranda, and other technical documents 
prepared in association with the SNMP 

 Provided groundwater data (levels, storage, production, well construction, 
recharge, and water quality); MODFLOW model files; spreading grounds and 
seawater intrusion barrier recharge volumes; recycled water quality data associated 
with the Alamitos Gap Seawater Intrusion Barrier (AGB); future planning period 
goals, objectives, and projects; and other data and information supporting SNMP 
development 

 Manages groundwater in the CBWCB and prepares and issues the annual Regional 
Groundwater Monitoring Report, which discusses salt and nutrient trends in 
groundwater in the basins 

 Monitors groundwater quality, water levels, seawater intrusion, and groundwater 
production throughout the CBWCB 

 Monitors spreading grounds intake and groundwater quality associated with 
operation of the Montebello Forebay Spreading Grounds (MFSG), the Dominguez 
Gap Seawater Intrusion Barrier (DGB), the AGB, and the West Coast Basin Seawater 
Intrusion Barrier (WCBB) 

 Owns the Leo J. Vander Lans Advanced Water Treatment Facility that produces 
advanced treated recycled water for injection at the AGB 

 Purchases the recycled water and imported water recharged in the MFSG, DGB, 
WCBB, and AGB  

Los Angeles 
County 
Department of 
Public Works 
(LACDPW) 

 One of the funding partners for the CBWCB SNMP 

 Attended and provided input at CBWCB SNMP stakeholder meetings/workshops 

 Reviewed the SNMP, SED, technical memoranda, and other technical documents 
prepared in association with the SNMP 

 Provided stormwater and barrier groundwater quality monitoring data; future 
planning period goals, objectives, and projects; and other data and information 
supporting SNMP development 

 Owns and operates the MFSG and Dominguez Gap Spreading Grounds 

 Owns and operates the WCBB and the DGB 

 Jointly owns the AGB with Orange County Water District 

 As a member of the Alamitos Gap Barrier Joint Management Committee, operates 
the AGB 

 Monitors receiving water quality resulting from urban runoff and during storm 
events in Los Angeles County 

 Monitors chloride concentrations in groundwater near the three seawater intrusion 
barriers 
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Table F-1 CBWCB Stakeholder Roles and Responsibilities (continued) 
Stakeholder  Roles and Responsibilities 

West Basin 
Municipal Water 
District 
(WBMWD) 

 One of the funding partners for the CBWCB SNMP 

 Attended and provided input at CBWCB SNMP stakeholder meetings/workshops 

 Reviewed the SNMP, SED, technical memoranda, and other technical documents 
prepared in association with the SNMP 

 Provided recycled water quality data; recycled water flows for irrigation; future 
planning period goals, objectives, and projects; and other data and information 
supporting SNMP development 

 Purchases imported water from Metropolitan Water District of Southern California 
(MWD) and wholesales to cities and water companies/agencies in the West Coast 
Basin for potable and non‐potable uses and for groundwater replenishment 

 Owns and operates the Edward C. Little Water Recycling Facility that produces 
recycled water for irrigation and industrial uses in the West Coast Basin and for 
injection at the WCBB 

County 
Sanitation 
Districts of Los 
Angeles County 
(SDLAC) 

 One of the funding partners for the CBWCB SNMP 

 Attended and provided input at CBWCB SNMP stakeholder meetings/workshops 

 One of the funding partners for the SNMP 

 Attended and provided input at the SNMP Stakeholder meetings 

 Reviewed the SNMP, SED, technical memoranda, and other technical documents 
prepared in association with the SNMP 

 Provided recycled water irrigation flows; recycled water quality data; future 
planning period goals, objectives, and projects; and other data and information 
supporting SNMP development 

 Owns and operates the Pomona, San Jose Creek, Whittier Narrows, Los Coyotes, 
and Long Beach Water Reclamation Plants that produce tertiary‐treated recycled 
water that is delivered for irrigation and industrial uses throughout the Central 
Basin and is delivered to the MFSG for groundwater recharge 

City of Los 
Angeles, 
Department of 
Water and Power 
(LADWP) and 
Bureau of 
Sanitation 
(LABOS) 

 One of the funding partners for the CBWCB SNMP 

 Attended and provided input at CBWCB SNMP stakeholder meetings/workshops 

 Reviewed the SNMP, SED, technical memoranda, and other technical documents 
prepared in association with the SNMP 

 Provided imported water and recycled water quality data associated; future 
planning period goals, objectives, and projects; and other data and information 
supporting SNMP development 

 Delivers groundwater, imported water, and recycled water to residents and 
businesses in the City of Los Angeles 

 Imports water from the Mono and Owens River Basins in the Eastern Sierra Nevada 
Mountains to the City of Los Angeles via the Los Angeles Aqueduct 

 Operates the Terminal Island Water Reclamation Plant/Advanced Water Purification 
Facility that produces advanced treated recycled water for injection at the DGB 
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Table F-1 CBWCB Stakeholder Roles and Responsibilities (continued)  
Stakeholder  Roles and Responsibilities 

Metropolitan 
Water District of 
Southern 
California (MWD) 

 Attended and provided input at CBWCB SNMP stakeholder meetings/workshops 

 Reviewed the SNMP, SED, technical memoranda, and other technical documents 
prepared in association with the SNMP 

 Provided imported water quality data; estimates of the relative volumes of State 
Water Project and Colorado River water used for water supply and recharge at the 
MFSG, DGB, AGB, and WCBB; future planning period goals, objectives, and projects; 
and other data and information supporting SNMP development 

 Imports water from northern California (State Water Project) and the Colorado 
River (Colorado River Aqueduct) to the CBWCB for potable and non‐potable uses 

 Monitors water quality of the imported water, which has many uses, including 
water supply and groundwater replenishment at the MFSG, DGB, AGB, and WCBB 

Council for 
Watershed 
Health (CWH) 

 Attended and provided input at the CBWCB SNMP Stakeholder Workshops 

 Reviewed technical memoranda prepared in association with the SNMP 

 Provided surface water quality data and other data and information supporting the 
SNMP development 

 Facilitates the preservation, restoration, and enhancement of the Los Angeles River 
and San Gabriel River Watersheds 

Los Angeles 
Regional Water 
Quality Control 
Board 
(LARWQCB) 

 Facilitated interaction and information sharing within and among groundwater 
basin stakeholder groups by hosting annual SNMP Workshops 

 Attended and provided input at all CBWCB SNMP stakeholder meetings/workshops  

 Provided regulatory guidance throughout the CBWCB SNMP development process 

 Reviewed and approved the CBWCB SNMP Workplan and provided comments on all 
technical memoranda prepared in association with the SNMP 

 Lead agency for the California Environmental Quality Act (CEQA) process for the 
CBWCB SNMP and hosted the CEQA Scoping Meeting 

 Will review and approve the SNMP (includes the SNMP Monitoring Plan) and SED 

 Will prepare and adopt the Basin Plan Amendment 

 Provides regulatory oversight for recycled water projects in the Los Angeles Region 
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Table F-1 CBWCB Stakeholder Roles and Responsibilities (continued) 
Stakeholder  Roles and Responsibilities 

Other 
Stakeholders  

The following entities had either attended the CBWCB SNMP Stakeholder Workshops or 
were on the distribution list for notification of upcoming SNMP meetings and technical 
documents that were available for public review:  

 Regulatory Agencies 
o California Department of Public Health (CDPH; now the SWRCB Division of 

Drinking Water) 
o California Department of Water Resources (DWR) (also historically the CBWCB 

Watermaster) 

 Water Purveyors and Water Associations 
o Central Basin Municipal Water District 
o Central Basin Water Association 
o City of Compton, Municipal Water Department  
o City of Inglewood 
o City of Long Beach Water Department 
o City of Manhattan Beach 
o City of Torrance 
o Golden State Water Company 
o West Basin Water Association 

 Environmental Groups 
o Heal the Bay 
o University of California, Los Angeles, Institute for Environment and Stability 
o Santa Monica Bay Restoration Commission 
o Natural Resources Defense Council 
o Friends of Los Angeles River 

WRD – Water Replenishment District of Southern California 
LACDPW – Los Angeles County Department of Public Works 
LADWP – City of Los Angeles Department of Water and Power 
WBMWD – West Basin Municipal Water District 
SDLAC – County Sanitation Districts of Los Angeles County 
LABOS – Los Angeles Bureau of Sanitation 
MWD – Metropolitan Water District of Southern California 
CWH – Council for Watershed Health 
LARWQCB – Los Angeles Regional Water Quality Control Board 
USGS – United States Geological Survey 
CDPH – California Department of Public Health (now the SWRCB Division of Drinking Water) 
SWRCB – State Water Resources Control Board 
MFSG – Montebello Forebay Spreading Grounds 
DGB – Dominguez Gap Seawater Intrusion Barrier 
AGB – Alamitos Gap Seawater Intrusion Barrier 
WCBB – West Coast Basin Seawater Intrusion Barrier 
CBWCB – Central Basin and West Coast Basin 
SNMP – Salt and Nutrient Management Plan 
CEQA – California Environmental Quality Act 
SED – Substitute Environmental Document 
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The CBWCB SNMP website also includes weblinks to local agencies and stakeholders and other 
relevant documents such as the SWRCB’s Recycled Water Policy and the LARWQCB’s SNMP 
Assistance Document. 

 

4 Stakeholder Workshops and Meetings 

In order to keep stakeholders informed of the SNMP process and findings and seek their input, 
multiple CBWCB stakeholder meetings were held since 2009, including seven CBWCB SNMP 
workshops hosted by WRD between 2011 and 2013.  In addition, the LARWQCB hosted four 
annual SNMP workshops beginning in 2010 to provide direction for SNMP development and 
facilitate interaction and information sharing within and among groundwater basin stakeholder 
groups in the Los Angeles Region.  WRD and other CBWCB stakeholders attended the LARWQCB 
SNMP Workshops and WRD gave presentations on the status of SNMP development efforts in 
the CBWCB at three of the four LARWQCB Workshops. 

To further encourage stakeholder participation and promote data sharing for the SNMP, WRD 
presented information about the CBWCB SNMP to other regional water planning groups, 
including two local Integrated Regional Water Management Plan (IRWMP) Stakeholder Groups 
(Greater Los Angeles Region IRWMP and Los Angeles Gateway Region IRWMP) in 2012.  In 
addition, WRD, at the request of LARWQCB, gave a presentation to the SWRCB Board on March 
5, 2013 regarding the SNMP development efforts in the CBWCB.  The CBWCB stakeholders have 
also given presentations and/or attended multiple conferences related to salt and nutrient 
management to elicit feedback and/or gather information that would be useful for the SNMP 
development. 

A CEQA Scoping Meeting was held by the LARWQCB on October 21, 2013 to receive comments 
on the appropriate scope and content of the SED for the CBWCB SNMP.  At this meeting, 
LARWQCB, WRD, and Environmental Science Associates (CEQA consultant for the CBWCB 
stakeholders) gave presentations describing the Recycled Water Policy, general CEQA process, 
SNMP findings, implementation measures, proposed major recycled water projects, and 
environmental criteria for the CEQA evaluation.  As the lead agency for the CEQA process, 
LARWQCB prepared and issued the Notification of the CEQA Scoping Meeting to all interested 
parties and was designated as the entity to receive all public comments regarding the proposed 
SED scope and content.  A 30‐day public comment period was established by LARWQCB and 
comments also were solicited during the October 21st CEQA Scoping Meeting. No comments 
regarding the proposed environmental analysis were received by LARWQCB and thus, there are 
no responses to public comments presented in the SED.  The SED has been submitted to 
LARWQCB under separate cover.   

The dates, topics, key agenda items, and purpose of key SNMP workshops/meetings are 
summarized in Table F‐2 below. 
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Table F-2 Key SNMP Workshops and Meetings 

Date  Topic  Key Agenda Items  Meeting Purpose 

November 
15, 2010 

LARWQCB 
Annual SNMP 
Workshop 

• Introduction to SNMPs 
• Status of recent SNMP 

development activities 

LARWQCB summarized SNMP 
requirements, provided 
direction on SNMP 
development, and facilitated 
interaction and information 
sharing within and among 
groundwater basin 
stakeholder groups  

 

November 
15, 2011 

LARWQCB 
Annual SNMP 
Workshop 

• Overview of LARWCB’s SNMP 
Assistance Document 

• SNMP development status in 
various groundwater basins: 
o Central Basin and West 

Coast Basin 
o San Fernando 
o San Gabriel 
o Ventura County, Lower 

Santa Clara, Oxnard, and 
Calleguas 

• Overview of the SWRCB 
Groundwater Ambient 
Monitoring and Assessment 
(GAMA) Program  

LARWQCB provided direction 
on SNMP development and 
facilitated interaction and 
information sharing within and 
among groundwater basin 
stakeholder groups.  WRD 
gave a presentation on the 
status of SNMP development 
in the CBWCB. 

June 18, 
2012 

Introduction to 
SNMP  
 
(CBWCB SNMP 
Stakeholder 
Workshop 
hosted by WRD) 

• Background of the CBWCB 
• SNMP tasks and schedule 
• Data and input needs from 

CBWCB stakeholders 
• Communications and data 

sharing 
• CBWCB SNMP approach 
• Potential future projects to be 

simulated by the SNMP mixing 
model 

CBWCB stakeholders were 
informed of the SNMP process 
and findings and stakeholder 
input was solicited 

July 26, 
2012 

Goals, 
Objectives, and 
Implementation 
Measures 
 
(CBWCB SNMP 
Stakeholder 
Workshop 
hosted by WRD) 

• Goals & objectives for use of 
recycled water, stormwater, 
and imported water 

• Current/planned projects for 
controlling or reducing salts & 
nutrients 

• Identification of impediments 
to proposed implementation 
measures 

CBWCB stakeholders were 
informed of the SNMP process 
and findings and their input 
was solicited 
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  Table F-2 Key SNMP Workshops and Meetings (continued) 

Date 
Topic/Type of 

Meeting 
Key Agenda Items  Meeting Purpose 

August 9, 
2012 

Overview of 
CBWCB SNMP 

• Description of:   
o Recycled Water Policy
o SNMP key elements 
o CBWCB 

characteristics 
o SNMP Stakeholder 

process 
o SNMP analysis 

• Request for data 

WRD gave a presentation to a 
regional planning group (Los 
Angeles Gateway Region 
Integrated Regional Water 
Management Plan Stakeholder 
Group (IRWMP)) in order to elicit 
feedback and promote 
participation in the CBWCB SNMP 
development process 

September 
13, 2012 

Hydrogeologic 
Conceptual 
Model 
 
(CBWCB SNMP 
Stakeholder 
Workshop 
hosted by WRD) 

• CBWCB hydrogeology  
• Current groundwater 

quality 
• Current available 

assimilative capacity 
• Salt and nutrient (S/N) 

loading assumptions  
• SNMP mixing model 

CBWCB stakeholders were 
informed of the SNMP process 
and findings and their input was 
solicited 

September 
26, 2012 

Overview of 
CBWCB SNMP 

• Description of: 
o Recycled Water Policy
o SNMP key elements 
o CBWCB 

characteristics 
o Stakeholder process 
o SNMP analysis 

• Request for data 

WRD gave a presentation to a 
regional planning group (Greater 
Los Angeles County Region 
IRWMP Stakeholder Group) in 
order to elicit feedback and 
promote participation in the 
CBWCB SNMP development 
process 

November 
7, 2012 

SNMP 
Monitoring 
Program 
 
(CBWCB SNMP 
Stakeholder 
Workshop 
hosted by WRD) 

• Overview of existing 
CBWCB water quality 
monitoring programs  

• Overview of constituents 
of emerging concern 
(CEC) monitoring 

• Proposed SNMP water 
quality monitoring 
program, specifically with 
regards to S/Ns in 
groundwater 

CBWCB stakeholders were 
informed of the SNMP process 
and findings and their input was 
solicited 
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Table F-2 Key SNMP Workshops and Meetings (continued) 

Date 
Topic/Type of 

Meeting 
Key Agenda Items  Meeting Purpose 

November 
15, 2012 

LARWQCB 
Annual SNMP 
Workshop 

• Updates on SNMP 
development in various 
groundwater basins: 
o Central Basin and West 

Coast Basins 
o Raymond/San Gabriel 

Basins 
o San Fernando Valley 
o Upper Santa Clara River 
o Lower Santa Clara River 
o Calleguas Creek 

Watershed 
• Stormwater reuse/recharge 

in the Los Angeles Region 
• Described the Amendment 

to the Recycled Water Policy 

LARWQCB summarized SNMP 
requirements, provided 
direction on SNMP 
development, and facilitated 
interaction and information 
sharing within and among 
groundwater basin stakeholder 
groups.  WRD gave a 
presentation on the status of 
SNMP development in the 
CBWCB. 

December 
17, 2012 

Future 
Groundwater 
Quality 
 
(CBWCB SNMP 
Stakeholder 
Workshop 
hosted by WRD) 

• Current water quality and 
S/N loading 

• Future S/N loading 
assumptions and approach 

• Future groundwater quality 
and assimilative capacity 

• Anti‐degradation analysis  

CBWCB stakeholders were 
informed of the SNMP process 
and findings and their input was 
solicited 

January 22, 
2013 

Implementation 
Measures and 
Proposed Major 
Recycled Water 
Projects 
 
(CBWCB SNMP 
Stakeholder 
Workshop 
hosted by WRD) 

• Historical perspective  
• Current water quality 
• Planned major projects in 

the CBWCB and their water 
quality summary 

• S/N loading versus 
concentration 

• Implementation measures 
o Current 
o Planned 
o Conceptual 

CBWCB stakeholders were 
informed of the SNMP process 
and findings and their input was 
solicited 
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Table F-2 Key SNMP Workshops and Meetings (continued) 

Date 
Topic/Type of 

Meeting 
Key Agenda Items  Meeting Purpose 

June 4, 
2013 

Overview and 
Introduction 
to CEQA 
Process 
 
(CBWCB 
SNMP 
Stakeholder 
Workshop 
hosted by 
WRD) 

• Hydrogeologic conceptual model 
of the Central Basin and West 
Coast Basin 

• Existing average S/N groundwater 
quality and assimilative capacity 
(AC) 

• S/N sources and fate and transport
• Goals and objectives (future 

projects) 
• Future groundwater quality and 

use of AC 
• Implementation measures and 

proposed major recycled water 
projects 

• Anti‐degradation analysis 
• California Environmental Quality 

Act (CEQA) and the SED 
• SNMP Monitoring Program 

CBWCB stakeholders were informed 
of the SNMP process and findings and 
their input was solicited 

October 
21, 2013 

CEQA Scoping 
Meeting for 
the CBWCB 
SNMP 

• Recycled Water Policy 
• General CEQA process and SED for 

the CBWCB SNMP 
• Background on Central Basin and 

West Coast Basin 
• Water quality assessment 
• SNMP findings, implementation 

measures, and proposed major 
recycled water projects 

• CEQA evaluation and 
environmental impacts analysis 

LARWQCB hosted this meeting to 
receive comments on the appropriate 
scope and content of the SED.  
LARWQCB, WRD, and Environmental 
Science Associates (CEQA consultant 
for the CBWCB stakeholders) gave 
presentations at this meeting 
regarding the indicated key agenda 
items.   

As the lead agency for the CEQA 
process, LARWQCB was designated as 
the entity to receive all public 
comments regarding the proposed 
SED scope and content.  A 30‐day 
public comment period was 
established by LARWQCB and 
comments also were solicited during 
this CEQA Scoping Meeting. No 
comments regarding the proposed 
environmental analysis were received 
by LARWQCB and thus, there are no 
responses to public comments 
presented in the SED, which has been 
submitted to LARWQCB under 
separate cover.   
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Table F-2 Key SNMP Workshops and Meetings (continued) 

Date 
Topic/Type of 

Meeting 
Key Agenda Items  Meeting Purpose 

November 
14, 2013 

LARWQCB 
Annual SNMP 
Workshop 

• Updates on SNMP development in 
various groundwater basins: 
o Central Basin and West Coast 

Basin 
o Raymond and San Gabriel 

Basins 
o San Fernando Valley 
o Santa Clara Calleguas 
o Upper Santa Clara River 
o Lower Santa Clara River 

• Increased recycled water use in the 
Los Angeles area 

• SNMP review and CEQA process 

LARWQCB provided direction on 
SNMP development and 
facilitated interaction and 
information sharing within and 
among groundwater basin 
stakeholder groups.  WRD gave a 
presentation on the status of 
SNMP development in the 
CBWCB. 

February 
12, 2015 

LARWQCB Board 
Meeting 

• Overview of the SNMP for the 
CBWCB, including: 
o Recycled Water Policy 

requirements 
o Stakeholder process to develop 

the SNMP  
o Background of the CBWCB 
o Water quality assessment and 

results 
o Proposed major recycled water 

projects 
o Monitoring Plan 
o Implementation measures 
o CEQA analysis 

LARWQCB staff and WRD gave a 
joint presentation regarding the 
CBWCB SNMP and proposed 
Basin Plan Amendment.  
LARWQCB Board Members asked 
questions following the 
presentation and the Basin Plan 
Amendment was subsequently 
adopted (i.e. Resolution R15‐001). 

LARWQCB – Los Angeles Regional Water Quality Control Board 
SWRCB – State Water Resources Control Board            
SNMP – Salt and Nutrient Management Plan      
CBWCB – Central Basin and West Coast Basin 
IRWMP – Integrated Regional Water Management Plan 
WRD – Water Replenishment District of Southern California 
CEQA – California Environmental Quality Act 
SED – Substitute Environmental Document 
S/N – salt and nutrient 
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1 Introduction 

This Appendix G provides a description of the hydrogeologic setting of the Central Basin and 
West Coast Basin (CBWCB or Study Area).  Key components of this appendix include: 

 Description of the hydrogeologic setting of the CBWCB,  

 Characterization of the existing average salt and nutrient (S/N) groundwater quality over 

the recent five‐year averaging period (i.e. 2007 through 2012), and 

 Calculation of the existing available assimilative capacity for S/Ns. 

Section 2 of this appendix presents the background of the CBWCB and Section 3 discusses 
existing groundwater quality.  References cited in this appendix are provided at the end of the 
Salt and Nutrient Management Plan (SNMP).   Attachment G‐A to this appendix provides a table 
with construction information for the Water Replenishment District of Southern California’s 
(WRD’s) nested monitoring wells. 

2 Characteristics of the Central Basin and West Coast Basin 

2.1 Groundwater Basin/Subbasins, Physical Setting, and Geologic Structures 

Figure 1 illustrates the physiographic features of the Study Area.  The Central Basin and the 
West Coast Basin are two groundwater subbasins within the Coastal Plain of the Los Angeles 
Groundwater Basin (Coastal Plain) as defined by the California Department of Water Resources 
(DWR, 2004).  The Coastal Plain also includes the Santa Monica and Hollywood subbasins 
(Figure 1).  For the entire SNMP, these areas are referred to as the basins rather than subbasins, 
consistent with the naming convention used by CBWCB stakeholders.  The Coastal Plain is 
bounded by the Santa Monica Mountains on the north, the low‐lying Elysian, Repetto, Merced, 
and Puente Hills on the northeast, the County Line between Los Angeles County and Orange 
County on the southeast, the Palos Verdes Hills on the southwest, and the Pacific Ocean on the 
south and west (DWR, 1961).   

Geologic structures within the CBWCB are generally aligned along northwest trending uplifts 
and depressions.  The hills that border the area have been uplifted by folding and faulting 
(Figure 17).  The Newport‐Inglewood Uplift, separating the Central Basin and the West Coast 
Basin, is a series of discontinuous faults and folds that form a prominent line of northwest 
trending hills including the Baldwin Hills, Dominguez Hills, and Signal Hill (see Figure 1).   

2.1.1 Central Basin and Subareas 

The Central Basin covers approximately 280 square miles and extends over most of the Coastal 
Plain east and northeast of the Newport‐Inglewood Uplift (Figure 1).  It is bounded on the north 
and northeast by the Hollywood Basin and low‐lying Elysian, Repetto, Merced, and Puente Hills, 
on the southwest by the Newport‐Inglewood Uplift, and on the southeast by the Los Angeles‐
Orange County line and the Coastal Plain of the Orange County Groundwater Basin (also 
referred to as a subbasin by DWR).   
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The Central Basin is hydrogeologically divided into four subareas including the Los Angeles 
Forebay, Montebello Forebay, Whittier Area, and Pressure Area (Figure 1).  The forebays are 
areas where confining layers are thin or absent and infiltration of precipitation and surface 
water can recharge deeper potable production aquifers.  The Montebello Forebay is the most 
significant area of recharge in the Central Basin.  The Whittier Area was historically considered 
a separate basin based on the low lying Coyote Hills that bound the area to the south, but is 
now treated as part of the Central Basin.  The Central Basin Pressure Area, largest of the four 
subareas, is characterized by aquifers that are generally confined by relatively impermeable 
clay layers over most of the area, but areas of semi‐permeable confining layers allow some 
interaction between the aquifers (DWR, 1961). 

Most of the faults in the Central Basin (Figure 17) form only minor restriction to groundwater 
flow.  The exception is where folds and faults associated with the Newport‐Inglewood Uplift 
form a partial barrier to movement of groundwater between the Central Basin and West Coast 
Basin.  

2.1.2 West Coast Basin 

The West Coast Basin covers approximately 140 square miles and is a northwest‐southeast 
trending feature within the Coastal Plain (Figure 1).  The West Coast Basin extends north to the 
Ballona Gap, which is an abandoned Los Angeles River channel.  It is bounded by the Newport‐
Inglewood Uplift on the northeast and by the Pacific Ocean and Palos Verdes Hills on the west 
and south. 

The Newport‐Inglewood Uplift is broken by ancestral stream‐cut channels that form the 
Dominguez Gap and Alamitos Gap.  Most of the basin is comprised of a poorly drained plain.  A 
wide belt of sand dunes form the El Segundo Sand Hills on the northwest edge of the basin. 

Aquifers in the West Coast Basin are generally confined and receive the majority of their 
natural recharge from adjacent groundwater basins or from the Pacific Ocean (seawater 
intrusion). 

As described above, the Newport‐Inglewood Uplift and associated faulting acts as a partial 
barrier to groundwater flow between the Central Basin and West Coast Basin.  The Charnock 
Fault also acts as a barrier to groundwater flow in the deeper water bearing zones. 

2.2 Climatic Conditions and Climate Change 

The climate in the Los Angeles area ranges from subtropical along the Pacific Ocean to arid in 
the Mojave Desert on the inland side of the San Gabriel Mountains.  Nearly all precipitation in 
the region occurs during the months of December through March.  During the summer months, 
precipitation is infrequent and dry periods can often last several months.  Extended multiple 
years of below normal rainfall constitute drought periods.  Precipitation varies considerably 
from year to year.  At the Los Angeles County Department of Public Works (LACDPW) Downey 
Weather Station (located in the City of Downey in the Central Basin), precipitation 
measurements between 1971 and 2010 varied between 2.8 and 33.9 inches per calendar year 
with an average of 14.6 inches per year.   
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Because of the layers of low permeability materials overlying the primary water producing 
aquifers throughout much of the CBWCB and extensive impermeable surfaces due to urban 
development (i.e., pavement and buildings), large volumes of precipitation do not currently 
recharge the basins (United States Geological Survey [USGS], 2003).  Recognizing this problem, 
the CBWCB stakeholders have implemented a number of programs to restore and induce 
recharge, such as low impact development (LID)1, managed recharge in the Montebello Forebay 
Spreading Grounds (MFSG) and Dominguez Gap Spreading Grounds (DGSG), instream recharge 
in the San Gabriel River in the Montebello Forebay, and other stormwater capture facilities.  In 
December 2012, the Los Angeles Regional Water Quality Control Board (LARWQCB) adopted a 
new MS4 Permit (Order No. R4‐2012‐0175; 
http://www.waterboards.ca.gov/rwqcb4/water_issues/programs/stormwater/municipal/index.
shtml) that replaced the 2001 MS4 Permit.  The MS4 Permit encourages permittees to infiltrate 
stormwater as a fundamental aspect of permit implementation.  It is anticipated that the MS4 
Permit will lead to increase stormwater capture in the CBWCB.   

The effects of climate change in California present many water supply challenges and 
unknowns.  The sustainability of water supply sources will likely be impacted by warmer winter 
storms, reduced precipitation, winter snowpack, and surface water flows, significant dips in 
groundwater levels, more intense winter and spring runoff (due to precipitation occurring as 
rain instead of snow), and more extreme hydrologic variability between drier drought periods 
and wetter winter periods.  Rainfall patterns locally are also likely to change with heavier 
rainfall periods (but reduced events) that potentially could overwhelm the flood control system, 
leading to less conserved stormwater, more property damage, and greater maintenance and 
operational demands (USBOR, LACFCD, and LACDPW, 2013).  In addition, sea level along the 
Southern California Coast is projected to rise 5 to 25 inches above 2000 levels by 2025 due to 
global climate change (NRCC, 2012).  Rising sea water levels have the potential to increase 
seawater intrusion along the coastal areas of the CBWCB. 

It is noted that 7 of the last 10 seasonal years (July 1 to June 30) (2003‐04, 2005‐06, 2006‐07, 
2007‐08, 2008‐09, 2011‐12, 2012‐13) have seen below normal rainfall in Los Angeles, resulting 
in a lower than expected stormwater capture for recharge at the MFSG.  This has led the 
LARWQCB to approve a longer, from 5 years to 10 years, averaging period for calculation of the 
relative contribution of recycled water for recharge at the MFSG (LARWQCB, 2013).  
Additionally, the LARWQCB increased the permitted maximum quantity of recycled water 
recharged at the MFSG from 35% to 45% of the total inflow from all sources (i.e., imported 
water, recycled water, and stormwater) in any 10‐year period (LARWQCB, 2014). 

2.2.1 Drought 

Historically, California has experienced frequent periods of prolonged drought.  Based on 
scientific projections, drought is expected to occur more frequently and for longer intervals due 
to climate change.  With significant below‐normal rainfall since 2012, the current drought is 

                                                       

1  Design techniques that infiltrate, filter, store, evaporate, and detain surface water runoff close to its source.  The 
main goals of LID are to increase groundwater recharge and improve stormwater quality. 
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being described as the driest period in the State’s recorded history.  There was less rain in 2013 
than in any year since California became a state in 1850.  Locally, there has been approximately 
5.6 inches of rain since October 1, 2013 (when the “water year” starts from a record‐keeping 
standpoint), approximately 37% of the normal precipitation for this period.  A Sierra Mountain 
snow survey conducted by the DWR at the end of February and March 2014 found the 
snowpack’s statewide water content at about 25% of average.  According to the United States 
Drought Monitor, a majority of the State is designated in either Exceptional Drought (including 
the CBWCB) or Extreme Drought 
(http://droughtmonitor.unl.edu/Home/StateDroughtMonitor.aspx?CA).  

The current drought, as a result of the lack of precipitation, has impacted the following areas, 
which has affected imported water and groundwater supplies in the CBWCB:  

 San Gabriel Mountains and Valley which feed runoff to rivers leading to recharge at the 
Montebello Forebay Spreading Grounds;    

 Sierra Nevada Mountains which feed the Owens River, the Los Angeles Aqueduct, 
Northern California, the Sacramento‐San Joaquin River Delta, and the California 
Aqueduct;  

 Western United States and the Rocky Mountains which feed the Colorado River; and  

 Groundwater – In the Montebello Forebay, which supplies many production wells and 
also serves as the conduit to supply groundwater to “downstream” areas of the Central 
Basin and West Coast Basin, groundwater levels have fallen over 50 feet since 2011 due 
to the extended drought.  Water levels have dropped to their lowest levels in over 35 
years, causing some production wells to have lowered pumps to keep up with the 
decline.  

2.3 Land Use and Population Growth 

The CBWCB covers approximately 420 square miles in southern Los Angeles County and 
consists of 43 cities with a population of nearly 4 million residents.  According to the California 
Department of Finance, the State’s population as a whole is projected to increase by more than 
35% while Los Angeles County’s population is projected to increase by approximately 18% by 
2050 (USBOR, LACFCD, LACDPW, 2013).  Although the population in the CBWCB is predicted to 
increase, use of potable supplies (imported water and groundwater) is projected to remain near 
2010 levels through the end of the SNMP future planning period, i.e., 2025 (see Appendix H 
Baseline and Future Water Balances for further details).  This is due to the increased use of 
recycled water (replacing and supplementing imported water) and overall reduced water 
demand due to conservation.     

Figure 18 shows the cities in the Study Area and outside the Study Area in Los Angeles County.  
As shown in Figure 19, the Study area is highly developed and land uses are predominantly 
urban residential, commercial, and industrial.  As a result, the CBWCB ground surface is mostly 
covered with buildings and paved surfaces, which limit natural groundwater recharge.  Since 
the Study Area is mostly urbanized and essentially fully developed, additional population 
growth will likely occur through development outside the Study Area.  Growth within the Study 
area would be through redevelopment and infill development.  
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2.4 Water Sources 

Sources of water for use and recharge in the CBWCB include surface water/stormwater, 
imported water, groundwater, and recycled water.   

2.4.1 Surface Water/Stormwater 

Three main stream channels, the Los Angeles River, San Gabriel River, and Rio Hondo flow into 
the Study Area from interior valleys (Figure 1). There are three main watersheds in the Study 
Area including the Los Angeles River, San Gabriel River, and Santa Monica Bay as shown in 
Figure 20. The LARWQCB has further divided the watersheds into five major watershed 
management areas (WMAs) (Figure 21): Los Angeles River, San Gabriel River, South Santa 
Monica Bay, Dominguez Channel, and Los Cerritos Channel and Alamitos Bay (LARWQCB, 2007). 

The Los Angeles River drains the San Fernando Valley and groundwater basin and flows 
southward across the Central Basin and West Coast Basin prior to discharging into San Pedro 
Bay. The Los Angeles River is lined throughout most of the Study Area except for a small stretch 
in the West Coast Basin near San Pedro Bay (Figure 20).   

The Rio Hondo drains the San Gabriel Valley and groundwater basin and flows southeasterly 
across the Central Basin and converges with the Los Angeles River just west of the Montebello 
Forebay. Flows in the Rio Hondo can be diverted into the Rio Hondo Spreading Grounds in the 
Montebello Forebay. The Rio Hondo is lined throughout the Study Area.  

The Los Angeles River is hydraulically connected to the San Gabriel River via the Rio Hondo 
through a cross over channel between the San Gabriel River and the Rio Hondo located behind 
the Whittier Narrows Dam in the San Gabriel Basin, although diversions occur primarily during 
large storm events.  In addition, water can be diverted from the San Gabriel River to the Rio 
Hondo via a ditch (referred to as the Zone 1 Ditch) also located behind the Whittier Narrows 
Dam to facilitate spreading operations in the Montebello Forebay.  There is also an 
interconnection pipeline between the San Gabriel River Spreading Grounds and the Rio Hondo 
Spreading Grounds, through which water can be transferred from one spreading grounds to the 
other.  The Los Angeles River, which once flowed freely over the Coastal Plain, was channelized 
between 1914 and 1970 to control runoff and reduce the impacts of major flood events in the 
region.  Today, over 90% of the Los Angeles River is concrete‐lined.   

The San Gabriel River drains the San Gabriel Valley and groundwater basin.  The San Gabriel 
River flows southerly across the Central Basin and West Coast Basin and discharges into San 
Pedro Bay. Coyote Creek converges with the San Gabriel River above the Alamitos Gap Barrier. 
The San Gabriel River is unlined through most of the Montebello Forebay and becomes lined 
approximately nine miles downstream of the Whittier Narrows Dam just before entering the 
Central Basin Pressure Area.  The unlined portion of San Gabriel River in the Montebello 
Forebay is a losing reach and instream facilities (inflatable dams) have been installed along its 
length to promote groundwater recharge as part of the Montebello Forebay spreading 
operations.   

The South Santa Monica Bay Watershed is located in the southwest portion of Los Angeles County 
along the Pacific Ocean (Figure 20).  The watershed is bounded by the Santa Monica Mountains 
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and  Ventura‐Los  Angeles  County  line  on  the  north  and  extends  south  to  the  Palos  Verdes 
Peninsula.  The Dominguez Channel is the main surface water drainage feature in the watershed.  
The watershed is mostly urbanized.     

The Dominguez Channel Watershed is defined by a complex network of storm drains and smaller 
flood control channels.  The Dominguez Channel is located in the West Coast Basin (Figure 20) 
and  extends  from  the  Los  Angeles  International  Airport  to  the  San  Pedro  Bay  and  drains  a 
predominantly urbanized area.  The Los Cerritos Channel is concrete‐lined above the tidal prism 
and drains a relatively small, densely urbanized area of east Long Beach.  

Surface water/stormwater is not used for direct water supply in the Study Area; however, it is 
actively captured and recharged through replenishment operations conducted by LACDPW at 
the MFSG, instream recharge in the San Gabriel River in the Montebello Forebay, and at the 
Dominguez Gap Spreading Grounds (DGSG) (Figure 4).  There are also a number of stormwater 
retention basins and LID projects in the Study Area, which also recharge runoff and stormwater.  
Surface water and stormwater may also be naturally recharged along unlined stream stretches; 
however, most streams in the CBWCB are concrete lined.  Figure 4 shows the lined and unlined 
portions of major rivers and streams in the Study Area.  Stormwater is also recharged naturally 
at unpaved areas (parks, golf courses, landscaped areas, dirt lots, residential lawns and gardens, 
etc.) where the geology promotes deep percolation.  

2.4.2 Imported Water 

Imported water is used for water supply (i.e. drinking water, irrigation, commercial/industrial 
activities, etc.) and replenishment in the CBWCB (i.e., MFSG and seawater barriers).  A small 
amount of the imported water used for irrigation recharges the basins through deep 
percolation.  Water is imported to the CBWCB by the Metropolitan Water District of Southern 
California (MWD), the City of Los Angeles, City of Whittier, Suburban Water Company, 
California Domestic Water Company, and San Gabriel Valley Water Company.   

MWD imports water from the Colorado River (CR) and State Water Project (SWP); untreated 
imported water is delivered to the Montebello Forebay spreading facilities and treated 
imported water is injected into the three seawater intrusion barriers and used for water supply.  
The City of Los Angeles imports water from the Owens Valley‐Mono Basin and the treated 
water is used for water supply in the CBWCB.  The City of Whittier, Suburban Water Company, 
California Domestic Water Company, and San Gabriel Valley Water Company import 
groundwater that is extracted from the San Gabriel Basin and used for water supply in the 
Study Area.  Historically, a small amount of groundwater extracted from the Whittier Narrows 
Area north of the Whittier Narrows Dam in the San Gabriel Basin (see Figure 1) was also 
delivered to the Montebello Forebay for replenishment.     

2.4.3 Groundwater 

The Central Basin and the West Coast Basin are two of the most important groundwater basins 
in Southern California.  Groundwater in the CBWCB meets approximately a third of the overall 
water supply needs of nearly 4 million residents and businesses in the 43 cities overlying the 
basins.  Groundwater is extracted from the CBWCB and used for water supply (i.e. drinking 
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water, irrigation, commercial/industrial activities, etc.).  A small percentage of groundwater 
used for irrigation recharges the CBWCB through deep percolation.  There are currently over 
400 active production wells in the CBWCB.   

2.4.4 Recycled Water 

In the CBWCB, recycled water has many uses, primarily groundwater recharge, urban landscape 
irrigation,  industrial and commercial process water, recreational  facilities, and wildlife habitat 
maintenance.  Recycled water has been utilized for groundwater recharge at the MFSG for over 
50 years.  Thus, use of recycled water in the CBWCB has proven to be a safe and reliable resource 
that has played a vital role in increasing the sustainability of the overall water supply.  Treatment 
plants  in  the CBWCB  that produce recycled water are owned and operated by  the Sanitation 
Districts of Los Angeles County (SDLAC), West Basin Municipal Water District (WBMWD), City of 
Los Angeles, and WRD.   

Tertiary‐treated recycled water produced by the Pomona, San Jose Creek, and Whittier Narrows 
Water Reclamation Plants (WRPs), which are owned and operated by the SDLAC, is used for 
groundwater recharge in the Montebello Forebay.  Tertiary‐treated recycled water from 
SDLAC’s Long Beach, Los Coyotes, and San Jose Creek WRPs is used for irrigation and 
commercial/industrial applications in the Central Basin.   

The Leo J. Vander Lans Advanced Water Treatment Facility (Vander Lans AWTF), owned by 
WRD, produces recycled water that has undergone advanced water treatment (AWT).  This 
AWT recycled water is injected at the Alamitos Gap Seawater Intrusion Barrier (AGB), which is 
located in the Central Basin and adjacent Orange County Basin.   

The Edward C. Little Water Recycling Facility (WRF), owned by WBMWD, receives secondary 
effluent from the City of Los Angeles’ Hyperion Wastewater Treatment Plant (WTP) as source 
water to produce five different recycled water quality levels, including tertiary‐treated and AWT 
recycled water.  Recycled water produced by the Edward C. Little WRF is used for irrigation 
(tertiary‐treated) in the West Coast Basin, injected (AWT) at the West Coast Basin Seawater 
Intrusion Barrier (WCBB), and used for industrial purposes (treatment level depends on 
application).   

AWT recycled water produced by the Terminal Island Water Reclamation Plant/Advanced 
Water Purification Facility (TIWRP), owned and operated by the City of Los Angeles, Bureau of 
Sanitation, is injected at the Dominguez Gap Seawater Intrusion Barrier (DGB) located in the 
West Coast Basin and a small amount of tertiary‐treated recycled water is used for local 
irrigation at the TIWRP.  A description of the treatment plant processes at the recycled water 
facilities are presented in Appendix E Simulated Baseline and Future Salt and Nutrient 
Groundwater Quality. 

2.5 Geology, Aquifers, and Groundwater Occurrence 

The CBWCB is comprised of northwest‐trending structural basins underlain by Quaternary‐age 
(less than 1.8 million years old) sedimentary deposits of gravel, sand, silt, and clay.  These 
materials were deposited from the erosion of nearby hills and mountains, and from ancient 
beaches and shallow ocean floors that covered the area in the past (WRD, 2004).  Underlying 
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these Quaternary sediments are basement rocks such as the Pliocene Pico Formation that 
generally do not provide sufficient quantities of groundwater for pumping.  

Groundwater occurs in the pore spaces of the sediments in the groundwater basins.  Where 
these sediments are thick and transmissive enough to supply sufficient quantities of water to 
wells for potable use, they are termed aquifers.  An aquitard or confining unit is the less 
permeable (low hydraulic conductivity) silt and clay layers that separate the aquifers.  In the 
forebay or recharge areas, confining layers are thin or absent, and thus surface water can 
readily recharge deeper aquifers because unconfined conditions exist.  An unconfined aquifer is 
one in which a water table or groundwater surface is at atmospheric pressure.  Confined 
aquifers located below confining units or aquitards contain groundwater that is typically under 
pressure greater than atmospheric. 

The Central Basin and West Coast Basin are characterized by a layered aquifer/aquitard system.  
Table G‐1 summarizes the aquifers and aquitards of the CBWCB, age, and associated 
formations as defined by the DWR (1961).  The aquifers are illustrated in cross section on Figure 
22.  This cross section runs from west to east across the West Coast and Central basins as 
shown in the small map inset in the lower right corner of the figure.  The aquifers include the 
following, from shallowest to deepest: the Semi‐Perched and Gaspur aquifers of the Holocene 
Alluvium Formation; the Exposition, Artesia, Gage, and Gardena aquifers of the Upper 
Pleistocene Lakewood Formation; the Hollydale, Jefferson, Lynwood, and Silverado aquifers of 
the Lower Pleistocene Upper San Pedro Formation; and the Sunnyside Aquifer of the Lower 
Pleistocene Lower San Pedro Formation.  Aquifer depths can reach more than 2,200 feet in the 
Central Basin and 1,500 feet in the West Coast Basin, although production wells generally do 
not need to be constructed this deep to extract sufficient water.    

2.5.1 Central Basin DWR-Defined Aquifers 

In the Central Basin, the Semi‐Perched Aquifer is a relatively thin layer of coarse sand and 
gravel near the ground surface.  In most of the Central Basin, with the exception of the Los 
Angeles Forebay and Montebello Forebay, the Semi‐Perched Aquifer is separated from the 
underlying Gaspur Aquifer by the Bellflower Aquitard.  In the forebays, the Bellflower Aquitard 
is absent or relatively more coarse‐grained, providing hydraulic continuity between the surface 
and deeper aquifers, i.e. recharge areas.  In contrast, mostly confined conditions exist in the 
Central Basin Pressure Area.  

In vertical section, the Gaspur Aquifer is generally medium‐ to coarse‐grained in the upper part 
while the lower part consists of sand, gravel, and cobbles.  There is also lateral variation in 
lithology based on the locations of the original stream deposition. 

The Lakewood Formation includes Pleistocene deposits other than the Older Dune Sand 
described in Bulletin 104 as including the Exposition‐Artesia and Gardena‐Gage aquifers (DWR, 
1961).  The Garden‐Gage Aquifer is also referred to as the 200‐Foot Sand Aquifer.  
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Table G-1 Aquifer Systems in the Central Basin and West Coast Basin 

Age  Formation  Aquifer/Aquitard 

Holocene  
(Recent) 

Active Dune Sand  Semi‐Perched Aquifer 

Alluvium 

Bellflower Aquitard (mostly absent in the 
Montebello Forebay) 

Gaspur Aquifer 

Upper Pleistocene 

Older Dune Sand  Semi‐Perched Aquifer 

Lakewood 

Exposition‐Artesia Aquifer 

Gardena‐Gage Aquifer 
(also referred to as 200‐Foot Sand Aquifer) 

Lower Pleistocene  San Pedro 

Hollydale Aquifer 

Jefferson Aquifer 

Lynwood Aquifer  
(also referred to as 400‐Foot Gravel Aquifer) 

Silverado Aquifer  

Sunnyside Aquifer 

Lower San Pedro 

Upper Pliocene  Pico   

 

 

The San Pedro Formation underlies most, if not all, of the Central Basin and West Coast Basin 
and essentially includes all strata of lower Pleistocene age (DWR, 1961).  Sand and gravel 
fragments are mainly granitic, indicating a common source area, probably the San Gabriel 
Mountains.  The Lynwood Aquifer is also referred to as the 400‐Foot Gravel Aquifer.  The 
Hollydale Aquifer is more coarse‐grained in the northeast part of the Central Plain and becomes 
more fine‐grained toward the Newport‐Inglewood Uplift.  The Jefferson Aquifer is generally 
fine‐grained.  Neither the Hollydale Aquifer nor Jefferson Aquifer are considered an important 
source of water supply (USGS, 2003).  By contrast the Lynwood Aquifer is an important source 
of water and consists of continental and marine deposits.  The Silverado Aquifer, also an 
important source of water, is of mixed origin consisting of non‐marine deposits of sand and 
gravel that interbed with silt and clay, and marine deposits of sand, gravel, silt, and clay.  The 
Silverado Aquifer merges with overlying aquifers in the Montebello Forebay and Whittier Area. 

The Lower San Pedro Aquifer System contains the Sunnyside Aquifer, which extends 
throughout the Central Basin.  The materials comprising this aquifer are coarse‐grained sands 
and gravels separated by fine‐grained interbeds of sandy clay and clay.  The Sunnyside Aquifer 
becomes very shallow and merges with the Upper San Pedro Aquifer System in the Montebello 
Forebay.  The coarsest part of the aquifer system is at its base. 
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Underlying the aquifers described herein is the Pico hydrostratigraphic unit, which defines the 
base of the groundwater basins. 

The main source of potable groundwater in the Central Basin is the deeper aquifers of the San 
Pedro Formation (including from top to bottom:  the Lynwood, Silverado, and Sunnyside 
aquifers).  The shallower aquifers of the Alluvium and Lakewood Formation (includes the 
Gaspur, Exposition, Gardena‐Gage, Hollydale, and Jefferson aquifers) locally produce smaller 
volumes of water. 

The sedimentary deposits in the Los Angeles Forebay and Montebello Forebay generally thicken 
and deepen toward the south toward the pressure area of the Central Basin. 

2.5.2 West Coast Basin DWR-Defined Aquifers 

The West Coast Basin is underlain by the same general sequence of deposits described above 
for the Central Basin and summarized in Table G‐1.  In the West Coast Basin, Active Dune Sand 
is found inland from and along the Santa Monica Bay.  Recent Alluvium is found throughout the 
basin, but primarily occurs within the Dominguez Gap.  The Older Dune Sand extends three to 
four miles inland from Santa Monica Bay forming the El Segundo Sand Hills. 

The West Coast Basin has a layered aquifer/aquitard system similar to that found in the Central 
Basin and exhibits generally confined conditions in the deeper aquifers.  The Semi‐Perched 
Aquifer is unconfined and only found in the Dominguez and Alamitos gaps.  The Bellflower 
Aquitard and Gaspur Aquifer are only found in the Dominguez Gap (DWR, 1961).  The Ballona 
Aquifer is located along the Ballona Gap. 

The aquifer system is off‐set and deformed as it crosses the Newport‐Inglewood Uplift.  The 
Silverado Aquifer is the most productive aquifer in the West Coast Basin and yields 80 to 90% of 
the groundwater extracted annually (DWR, 2004).  Minor yield also comes from the Gage, 
Lynwood, and Sunnyside aquifers. 

2.5.3 USGS-Defined Aquifer Systems and Model Layers 

In 2003, the United States Geological Survey (USGS) developed a regional groundwater flow 
(MODFLOW) model of the CBWCB.  As part of this groundwater conceptual model used for flow 
modeling, the USGS simplified the DWR‐defined aquifers into four aquifer systems.  These four 
aquifer systems constitute the four model layers simulated in the USGS and recent 
Groundwater Basins Master Plan (GBMP) (CH2MHILL, 2012b) modeling work.  The USGS 
considered geophysical logs, unconformities, lithology, depositional characteristics, 
geochemistry, and vertical water level differences in defining the aquifer systems.  The USGS‐
designated aquifer systems and model layers as they relate to the DWR‐designated aquifers are 
shown in Table G‐2 and Figure 23.   

The aquifers were grouped into the Recent (Model Layer 1), Lakewood (Model Layer 2), Upper 
San Pedro (Model Layer 3), and Lower San Pedro (Model Layer 4).  These model layers are used 
throughout the SNMP to describe the movement and quality of groundwater.   
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Table G-2 CBWCB Aquifer Systems and Model Layers 

Age  Formation  DWR‐Defined Aquifer/Aquitard 
USGS Model Layer 
and Aquifer System a 

Holocene 
(Recent) 

Active Dune 
Sand 

Semi‐Perched Aquifer 

1 ‐ Recent Aquifer 
System 

Alluvium 

Bellflower Aquitard  
(mostly absent in the  
Montebello Forebay) 

Gaspur Aquifer 

Upper 
Pleistocene 

Older Dune 
Sand 

Semi‐Perched Aquifer 

2 ‐ Lakewood Aquifer 
System 

Lakewood 
Exposition‐Artesia Aquifer 

Gardena‐Gage Aquifer  

Lower 
Pleistocene 

San Pedro 

Hollydale Aquifer 

3 ‐ Upper San Pedro 
Aquifer System 

Jefferson Aquifer 

Lynwood Aquifer 

Silverado Aquifer 

Sunnyside Aquifer  4 ‐ Lower San Pedro 
Aquifer System Lower San Pedro Aquifer 

Upper 
Pliocene 

Pico    Pico Unit 

a – In 2003, the United States Geological Survey (USGS) developed a regional groundwater flow model 
(MODFLOW) of the CBWCB.  As part of the groundwater conceptual model used for flow modeling, 
the USGS simplified the DWR‐defined aquifers into four aquifer systems based on review of 
geophysical logs along with ancillary information; these four aquifer systems constitute the four 
model layers simulated in the USGS and recent Groundwater Basins Master Plan (GBMP) 
(CH2MHILL, 2012b) modeling work, which served as the basis for layers used in the SNMP mixing 
model. 

 

 

The Recent Aquifer System (Model Layer 1) is composed of Semi‐Perched Aquifer and Gaspur 
Aquifer.  The Recent Aquifer System is relatively thin and does not exist in all areas of the 
CBWCB as shown in Figure 24.  The Semi‐Perched Aquifer occurs near the land surface and is 
underlain by the Gaspur Aquifer.  The DWR‐defined extent of the Gaspur Aquifer is limited to 
two lobes in the Montebello and Los Angeles forebays merging near the city of Downey and 
extending along the current Los Angeles River channel through the Dominguez Gap to the 
ocean.  In the Los Angeles Forebay, the unit is typically unsaturated.  As a result, there are no 
monitoring or production wells screened in Model Layer 1 in the Los Angeles Forebay.  As 
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shown in Figure 24, Model Layer 1 extends to a very small extent into the Whittier Area.  As in 
the Los Angeles Forebay, there are no monitoring or production wells screened in Model Layer 
1 in the Whittier Area.  Because of its limited extent in the Whittier Area, unsaturated condition 
in the Los Angeles Forebay, and lack of monitoring data in both areas, Model Layer 1 was not 
considered as part of the hydrogeologic conceptual model for the Los Angeles Forebay and 
Whittier Area for the SNMP water quality analysis.  This assumption had almost no effect on the 
estimation of average groundwater quality because Model Layer 1 is very thin and contains a 
very small volume of water relative to the other model layers.  Similarly, Model Layer 1 does 
not exist in other portions of the Central Basin Pressure Area and West Coast Basin as shown in 
Figure 24.  In areas where Model Layer 1 does not exist, is unsaturated, or is of very limited 
extent, S/N loading was assumed to be directly into Model Layer 2.   

Many monitoring wells associated with environmental release sites tap thin units of shallow 
perched groundwater, typically of limited lateral extent, across the Study Area.  In most cases, 
this shallow perched groundwater is not considered to be part of Model Layer 1 or Model Layer 
2 (where Model Layer 1 does not exist).  Contaminated shallow perched groundwater near 
environmental release sites is actively characterized and/or remediated under various ongoing 
programs as described in Section 3.2 Environmental Release Sites in the CBWCB. 

As discussed above, where the Recent Aquifer System is absent, the Lakewood Aquifer System 
(Model Layer 2) exists at the ground surface.  The main aquifers of the Lakewood Aquifer 
System include the Exposition, Artesia, Gardena, and Gage.  The Lakewood Aquifer System 
ranges in thickness from 150 to 400 feet.  The Upper San Pedro Aquifer System (Model Layer 3) 
incorporates the Hollydale, Jefferson, Lynwood, and Silverado aquifers.  The majority of 
groundwater pumping in the CBWCB is from Model Layer 3.  The Lower San Pedro Aquifer 
System consists of the Sunnyside Aquifer.  Underlying these four aquifer systems is the Pico 
Unit.  The top of this unit defines the base of the aquifers modeled by the USGS and CH2MHILL 
(USGS, 2003; CH2MHILL, 2012b). 

2.5.4 Aquifer Properties 

Aquifer properties describe the ease with or rate at which groundwater travels through the 
subsurface and how much water is contained within an aquifer or confining unit.  Transmissivity 
is the rate at which groundwater is transmitted through a unit width of aquifer under a unit 
hydraulic gradient.  Hydraulic conductivity is the rate at which water can move through the 
aquifer.  Transmissivity divided by the aquifer saturated thickness is equal to hydraulic 
conductivity.  Vertical hydraulic conductivity or conductance describes the vertical component 
of conductivity.  Specific yield is the ratio of the volume of water that the aquifer yields by 
gravity drainage to the total volume of aquifer and is a measure of the volume of water in the 
formation.  Storage coefficient is the volume of water an aquifer releases from or takes into 
storage per unit surface area of the aquifer per unit change in head.  Transmissivities for the 
various aquifers in the Central Basin as described by DWR (1961) are provided in Table G‐3. 
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Table G-3 Transmissivities of Aquifers  

Aquifer 

Transmissivity  
(ft2/d) 

Central Basin  West Coast Basin 

Gaspur  7,000 to 50,000  7,000 to 20,000 

Artesia‐Exposition  1,500 to 4,000  NA 

Gage‐Gardena  1,500 to 8,000  1,500 to 16,000 

Hollydale  <1,500 to 3,000  NA 

Jefferson  <1,500 to 5,000  NA 

Lynwood  3,000 to 13,000  7,000 

Silverado  5,000 to 27,000  30,000 to >50,000 

      ft2/d ‐ square feet per day 
  NA ‐ not applicable 

 

 

The USGS (2003) calculated hydraulic conductivities used in their modeling by summing the 
DWR transmissivities for relevant aquifers in each model layer and dividing by the layer 
thickness.  The values were then smoothed and calibrated.  Calibration is the process of 
adjusting hydraulic properties to better simulate observed groundwater levels.  The USGS 
model aquifer parameters, including hydraulic conductivity, specific yield, and specific storage 
used to simulate groundwater movement in the Study Area, are presented in Table G‐4. 

The USGS (2003) performed particle tracking to simulate the movement of groundwater near 
the Montebello Forebay and seawater intrusion barriers.  Based on flow paths presented by the 
USGS, the groundwater velocity in the vicinity of the Montebello Forebay is about 3 feet per 
day (ft/d), while the USGS reported average velocities of from 0.1 to 2.1 ft/d along Santa 
Monica Bay and from 0.1 to 1.0 ft/d along San Pedro Bay in the West Coast Basin. 

Due to the significant pumping depressions in the Central Basin and West Coast Basin, the 
dominant vertical groundwater flow direction is downward.  Groundwater moves downward 
from Layer 1 to Layer 4 in the forebays and the Central Basin Pressure Area.  In the West Coast 
Basin, groundwater moves downward from Layer 1 to Layer 3 and there is some upward and 
some downward movement between Layers 3 and 4 depending on the year. 
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Table G-4 Hydraulic Properties of Aquifers in the USGS Model Layers  

Model 
Layer 

Hydraulic 
Conductivity 

(ft/d) 

Vertical Conductance 
Between Layers 

(per day) 

Specific Yield / 
Storage 

Coefficient a 

Specific 
Storage 
(per foot) 

1  13 to 800    0.075 to 0.25   
1 to 2    8 x 10‐6 to 0.22     

2  0.1 to 130    0.0006 to 0.003  5.0 x 10‐6 

2 to 3    7 x 10‐7 to 7 x 10‐2     

3  0.6 to 140   
0.00015 to 
0.0018 

2.0 x 10‐6 

3 to 4    2 x10‐6 to 4 x 10‐2     

4  1.0 to 50   
0.00015 to 
0.0016 

2.0 x 10‐6 

     ft/d ‐ feet per day    USGS – U.S. Geological Survey 
a – The USGS assigned a constant specific yield of 0.075 to Model Layers 2 through 4; a value of 0.075 is used 

for all layers to calculate the basin mixing volumes used in estimating average groundwater quality 

 

  

2.6 Basin Adjudications and Management 

Prior to the adjudication of the Central Basin and West Coast Basin in the early 1960s, annual 
production (pumping) reached levels as high as 292,000 acre‐feet (AF) in the Central Basin and 
94,000 AF in the West Coast Basin.  This was more than double the 173,400 AF of natural safe 
yield of the basins determined by DWR in 1962.  The natural safe yield is the amount of 
groundwater that can be withdrawn from the aquifer without adverse impacts (DWR, 2011), 
assuming natural replenishment of the aquifer generally from runoff and precipitation.  Due to 
this serious overdraft, water levels declined, groundwater was lost from storage, and seawater 
intruded into the aquifers along the coast.  To remedy this problem, the courts adjudicated the 
Central Basin and West Coast Basin to put limits on pumping.  The West Coast Basin 
adjudicated pumping was set at 64,468 acre‐feet per year (AFY).  The Central Basin adjudicated 
pumping was set at 267,900 AFY; although, the judgment set a lower allowed pumping 
allocation (APA) at 217,367 AFY to impose stricter control.  As a result, the current amount 
allowed to be pumped from both basins is 281,835 AFY (WRD, 2012). 

The adjudicated pumping amounts are greater than the natural replenishment of the 
groundwater aquifers, creating an annual deficit or annual overdraft, under natural recharge 
conditions.  Accordingly, WRD was established in 1959 under the California Water Code to 
purchase and recharge additional water to make up the overdraft, which is known as artificial 
replenishment or managed aquifer recharge.   

2.7 Storage Capacity and Groundwater in Storage 

DWR has estimated that the total storage in the Central Basin is approximately 13.8 million AF 
(1961).  Unused storage is estimated to be approximately 1.1 million AF, resulting in 330,000 AF 
of available storage, assuming that the basin can be filled to within 75 feet of the ground 
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surface (WRD, 2006).  DWR has estimated that total storage in the West Coast Basin is 
approximately 6.5 million AF (1961).  Unused storage is approximately 1.1 million AF, resulting 
in approximately 120,000 AF of available storage, assuming that the basin can be filled to within 
75 feet of the ground surface.   

The groundwater currently in storage in the CBWCB was estimated for the SNMP using the 
USGS/GBMP model and surface areas of the subareas, model layer thickness, and 
corresponding specific yields for water year2 (WY) 2009‐10.  Table G‐5 presents the estimated 
groundwater in storage.  The total estimated groundwater in storage capacity in the Central 
Basin and West Coast Basin are estimated to be approximately 13.6 million AF and 5.3 AF, 
respectively, for WY 2009‐10.  This is a total of 18.9 million AF for the CBWCB.  These estimates 
are a reasonable match with DWR estimates.  

2.8 Water Levels and Flow 

Groundwater level monitoring, groundwater elevation contour maps, groundwater level 
change maps, and groundwater change in storage estimates are presented by WRD’s annual 
Regional Groundwater Monitoring Report and Engineering Survey and Report.  These are used 
to indicate: 

 Amount of storage in the basins and need for replenishment, 

 Areas of recharge and discharge, 

 Groundwater flow direction and hydraulic gradients, and  

 Effectiveness of the seawater intrusion barriers.  

2.8.1 Groundwater Levels and Horizontal Flow  

In order to obtain accurate data for specific aquifers from which to infer localized water level 
(and water quality conditions), depth‐specific (nested) monitoring wells that tap discrete 
aquifer zones were previously installed by WRD and currently are evaluated as part of WRD’s 
Regional Groundwater Monitoring Program (RGWMP).  Attachment G‐A contains a table 
showing construction information for over 300 nested monitoring wells at more than 55 
locations in the CBWCB, which are depicted in Figure 25.  Currently, the WRD nested wells are 
used to assess groundwater quality and water levels.  WRD plans to construct additional nested 
monitoring wells, as depicted in Figure 25, to better monitor regional groundwater and address 
groundwater management issues.   

The SNMP Monitoring Plan, provided as Appendix K in the SNMP, describes the SNMP 
Monitoring Program that includes seventy (70) WRD nested groundwater monitoring wells 
(referred to as SNMP monitoring wells) at 13 key locations throughout the critical areas of the 
CBWCB.  These wells were selected based on their location in proximity to water supply wells 
and groundwater recharge projects that utilize recycled water, including the seawater intrusion 
barriers and the MFSG.  Figure 25 shows the locations of the SNMP monitoring wells. 

                                                       

2 A water year is the period from October 1 through September 30 of the following year. 
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Table G-5 Groundwater in Storage 

 

 

Before the 20th century, groundwater flowed from the CBWCB south and westward, toward the 
Santa Monica Bay and San Pedro Bay.  Prior to development of the CBWCB, approximately 30% 
of the area exhibited flowing artesian conditions (USGS, 1905).  Discharge from the 
groundwater flow systems occurred offshore, at some fault zones, or in wetlands.  Since then, 
discharge has been dominated by pumping from wells.  By the 1920s, owing to development 
and excessive use of groundwater resources, water levels were below sea level in much of the 
CBWCB, resulting in seawater intrusion along the coastal areas (USGS, 2004). 

Injection into what is now the WCBB began in the 1950s on an experimental basis.  The success 
of the program led to the expansion of the WCBB as it appears today, as well as the 
construction of the DGB and AGB.  Operation of these barriers has increased local groundwater 
levels, reducing the inland flow of seawater past the barriers.  

WRD presents groundwater elevation contour maps for the major water supply aquifers, which 
include those within Model Layer 3, in their annual Regional Groundwater Monitoring Reports 
and Engineering Survey and Report.  These maps represent seasonal low groundwater levels 
measured in the Fall, i.e. at the end of the summer dry season.   

Figure 5 shows the Fall 2010 groundwater elevation contour map based on monitoring of 
nested wells along with other selected wells screened in the Model Layer 3.  Features that 
potentially control the regional pattern of groundwater movement in the basins include 
topographic highs and lows, faults, areas of recharge, and groundwater pumping (discharge).  
The general direction of groundwater flow is shown by the arrows depicted on Figure 5.  Both 
the Newport‐Inglewood Uplift and the Charnock Fault (in the West Coast Basin) are partial 

Los Angeles 

Forebay

Montebello 

Forebay
Whittier Area Central Pressure

1 19,233 264,293 4,499 141,875 42,424

2 226,610 259,911 127,017 1,367,366 666,458

3 998,880 973,500 453,036 4,780,524 2,673,528

4 407,376 476,028 163,068 2,970,648 1,901,064

1,652,099 1,973,732 747,620 9,260,413 5,283,474

Basin Totals 5,283,474

18,917,338         

All values in acre‐feet

CBWCB ‐ Central Basin and West Coast Basin

Estimated values calculated based on surface area of subarea, saturated thickness in water year 2009‐10, and a 

   specific yield of 0.075 used for all layers (see Table G‐4)

WEST COAST 

BASIN

CENTRAL BASIN

13,633,864

Total CBWCB

Total

Model Layer
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barriers to groundwater flow, causing differences in water levels on opposite sides of each fault 
system; although some subsurface groundwater flows between the Central Basin and the West 
Coast Basin across the Newport‐Inglewood Uplift. 

In the Central Basin, groundwater levels are highest in the Montebello Forebay, where the San 
Gabriel Basin groundwater flows into the Central Basin and significant groundwater recharge 
occurs.  Due to the significant aquifer recharge occurring via the MFSG, there is a mound in the 
groundwater table and a radial pattern of flow away from the forebay.  Groundwater elevations 
range from a high of about 170 feet above mean sea level (msl) in the northeast portion of the 
Central Basin above the MFSG in the Whittier Narrows to a low of about 120 feet below msl in 
the Long Beach area and about 130 feet below msl in the Gardena area (based on the Fall 2010 
groundwater elevation contour map, Figure 5).  With the exception of the Montebello Forebay 
and along the WCBB, the majority of groundwater levels in the Study Area are below sea level, 
which is why continued injection at the seawater intrusion barriers is needed to prevent 
saltwater intrusion and replenish the basin. 

The Los Angeles Forebay historically was recharged by the Los Angeles River, but this recharge 
has been substantially reduced since the river channel was concrete lined.  Groundwater in the 
Los Angeles Forebay flows generally from east to west toward a pumping depression in the 
Central Basin Pressure Area.  In the Whittier Area, groundwater flows southward from the edge 
of the Puente Hills into the Central Basin Pressure Area.    

In the West Coast Basin, groundwater levels are highest along the WCBB (about 10 feet msl) 
and decreasing inland reaching the lowest elevation of more than 100 feet below msl near the 
Newport‐Inglewood Uplift (based on the Fall 2010 groundwater elevation contour map, Figure 
5).  Groundwater flow in the West Coast Basin is generally from west to east.  Both the 
Charnock Fault and Newport‐Inglewood Uplift restrict groundwater movement and produce 
marked discontinuities in groundwater levels.  

The groundwater flow patterns, based on the Fall 2010 groundwater elevation contour map 
(Figure 5), are generally representative of recent and predicted future conditions because 
managed aquifer recharge operations and groundwater pumping are relatively stable 
influences on the flow regime.  Nonetheless, groundwater pumping in the Central Basin can 
fluctuate seasonally, as discussed in the next section.   

2.8.2 Long-Term Water Level Trends 

Figure 5 shows the locations of key wells in the CBWCB, for which long‐term records of 
groundwater levels (hydrographs) are presented in WRD’s Engineering Survey and Report.  
These hydrographs depict long‐term trends and help monitor overall groundwater conditions in 
both basins.   

As discussed in WRD’s Engineering Survey and Report, key Well 2S/13W‐10A01 is used to 
represent the overall water level conditions of the Los Angeles Forebay (Figure 26).  The 
maximum water level was measured in 1938 and by 1962 water levels had fallen nearly 180 
feet due to basin over‐pumping and lack of sufficient natural recharge.  Since then, basin 
adjudication and managed aquifer recharge by LACDPW, WRD, and others have improved 
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water levels in this area by over 80 feet.  Over the past 10 years, groundwater levels in this well 
have remained relatively constant with only minor fluctuations.   

Figure 27 shows water levels recorded in six key wells located in the Montebello Forebay.  The 
top chart in Figure 27 shows water levels from three wells located in the northern Montebello 
Forebay.  The middle chart depicts water levels from two wells in the central Montebello 
Forebay, and the lower chart depicts one well in the southern Montebello Forebay.  For some 
charts, different wells are depicted because some older wells were destroyed or replaced with 
a newer monitoring point.  Operation of the MFSG has had a significant effect on long‐term 
water levels.   

Based on available records, groundwater was at its highest levels in the 1940s and reached its 
lowest levels in the late 1950s due to over‐pumping and insufficient natural and managed 
aquifer recharge.  Recharge of recycled water in the Montebello Forebay beginning in the early 
1960s and adjudication of the basins have resulted in increased and a general stabilization of 
groundwater levels.  Dips in water level trends since the 1960s are due to drought (lack of local 
stormwater for recharge) and/or availability of replenishment water (imported water).  This 
condition was observed in 2009 when water levels in some wells in the Montebello Forebay 
reached a 32‐year low.  In WY 2009‐10, water levels recovered somewhat due to precipitation 
recharge and availability of imported water for replenishment.  

Because groundwater pumping in the Whittier Area is very limited, there are no available wells 
with a long‐term record of groundwater level monitoring.  Water level measurements taken 
since 2000 from the WRD’s nested monitoring well Whittier #1 located in the Whittier Area are 
very stable with little change over the past 12 years.  

Figure 28 shows water levels recorded in two key wells located in the Central Basin Pressure 
Area.  Groundwater level highs were measured in these wells in 1935 and then water levels 
began dropping (over 110 feet) by 1961 due to over‐pumping and insufficient natural recharge.  
Groundwater levels recovered substantially during the early 1960s as a result of replenishment 
operations in the Montebello Forebay and reduced pumping.  Between 1995 and 2007 there 
have been 100‐foot swings in water levels each year from winter to summer.  These swings 
were due to pumping pattern changes by some of the Central Basin water purveyors who 
operate with more groundwater in the summer months and less groundwater in the winter 
months, and took advantage of the WRD’s In‐Lieu Program3.  However, since May 2007 the in‐
lieu water has not been made available by MWD, so pumping has remained more constant 
throughout the year and water levels remain depressed as shown in the two hydrographs in 
Figure 28. 

Figure 29 shows water levels recorded in five key wells located throughout the West Coast 
Basin.  In 1955, the control of groundwater extractions in the West Coast Basin (i.e., 

                                                       

3  The basic premise of WRD’s In‐Lieu Program is to offset the pumping in the basins to lower the annual overdraft 
and reduce the artificial replenishment needs.  The program helps provide an alternate means of replenishing 
the groundwater supply by encouraging basin pumpers to purchase surplus imported water, when available, 
instead of pumping groundwater.  This can help raise water levels in areas that are otherwise more difficult to 
address. 
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adjudication) resulted in the stabilization and reversal of declining water levels in the central 
area of the basin (top chart in Figure 29), whereas at the southeastern area near the DGB, 
water levels continued to decline until about 1971, when a recovery began due mostly to the 
startup of injection at the DGB.  For most wells, water levels along the coast have been rising 
since the early 1970s in response to injection at the seawater intrusion barriers and reduced 
pumping (USGS, 2003).   

2.8.3 Vertical Groundwater Flow 

The USGS/GBMP modeling work describes the vertical movement of groundwater between 
model layers and subareas.  Because most (about 80%) of the active groundwater extraction is 
from the Upper San Pedro (Model Layer 3) aquifers (Table G‐2 and Figure 4), vertical 
groundwater flow directions are downward from Model Layer 1 to Model Layer 2 to Model 
Layer 3 in all basins and subareas.  In the Montebello Forebay, Los Angeles Forebay, Whittier 
Area, and Central Basin Pressure Area, there is also a downward vertical gradient from Model 
Layer 3 to Model Layer 4.  In the West Coast Basin, the vertical gradient between Model Layer 3 
and 4 is mixed depending on the year, but the net vertical gradient is typically upward from 
Layer 4 to Layer 3.  Because of the significant volume of recharge in the Montebello Forebay, 
there is large horizontal and vertical movement of water emanating from this subarea (USGS, 
2003). 

2.9 Water Balance 

In order to estimate the baseline and future planning period S/N balances in the CBWCB, it is 
necessary to have an understanding of the associated volumes of groundwater inflow and 
outflow (i.e., the water balances).  The baseline period covers WY 2000‐01 to 2009‐10, as 
established in the LARWQCB‐approved SNMP Workplan (CBWCB Stakeholders, 2011).  The 
future planning period covers WY 2010‐11 to 2024‐25.  A 10‐year future planning period was 
originally established in the SNMP Workplan, but the planning period was extended to 15 years 
through WY 2024‐25 at the recommendation of the LARWQCB.  The water balance changes 
from year to year based on a number of factors, including replenishment activities, 
precipitation, availability of imported water supplies, subsurface inflow and outflow, and 
groundwater extraction.  The difference between the basin inflow and outflow is the change in 
groundwater storage.  

The baseline period water balances provide estimates of specific inflows and outflows for each 
basin.  The various historical groundwater inflows and outflows are reported by WRD in their 
annual Engineering Survey and Report (available on their website: 
http://www.wrd.org/engineering/groundwater‐engineering‐reports.php),  by the Central Basin 
and West Coast Basin Watermaster4 in their annual Watermaster Service reports (available on 

                                                       

4  As a result of the Judgment issued on December 18, 2013, the California Department of Water Resources is no 
longer Watermaster of the Central Basin.  Beginning July 1, 2014, the Watermaster is now comprised of three 
entities:  1) Administrative Body, 2) Water Rights Panel, and 3) Storage Panel.  The Water Replenishment District 
of Southern California has been designated as the Administrative Body and will be responsible for preparing the 
annual Watermaster Service reports and submitting them to the Water Rights Panel.  The Water Rights Panel is 
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their website: http://www.water.ca.gov/watermaster/aboutwatermaster/index.cfm), and in 
the USGS/GBMP modeling reports (USGS, 2003; CH2MHILL, 2012b). The baseline and future 
planning period water balances are discussed in more detail in Appendix D Baseline and Future 
Water Balances.  

2.9.1  Groundwater Recharge (Inflows) 

Major sources of groundwater replenishment in the Study Area include: 

 Managed aquifer recharge in the spreading grounds, instream facilities, and at the 

seawater intrusion barriers; 

 Deep percolation of precipitation; 

 Irrigation return flows; 

 Percolation of runoff from surrounding uplands (mountain front recharge); and 

 Subsurface groundwater inflow from adjacent groundwater basins. 

Other minor potential sources of groundwater recharge include leaking pipes, septic systems, 
and stream losses (not associated with managed aquifer recharge). 

The largest volume of recharge in the Central Basin occurs in the Montebello Forebay via the 
MFSG and instream facilities in the San Gabriel River.  Other sources of recharge include 
injection at the AGB, subsurface inflows, deep percolation of rainfall, irrigation return flows, 
and mountain front recharge.   

Recharge in the West Coast Basin includes injection at the WCBB and DGB, subsurface inflow, 
deep percolation of rainfall, mountain front recharge, irrigation return flows, and the DGSG.   

In the CBWCB, losses from leaking pipes and septic systems are believed to be small in 
comparison to the major sources.  Stream recharge (other than in the Montebello Forebay) is 
limited, as most streams are concrete lined. 

2.9.2 Groundwater Discharge (Outflows) 

Groundwater can leave the CBWCB by: 

 Pumping/extraction, 

 Subsurface outflow to adjacent basins and the ocean, and  

 Groundwater discharge to surface water. 

Of these, groundwater pumping is the most significant outflow from both the Central Basin and 
West Coast Basin.  Due to the large pumping depressions in both basins, very little groundwater 
leaves the Study Area as subsurface outflow and while there is some outflow to adjacent areas, 
the overall net subsurface flow is into the Study Area.  Similarly, as discussed above, because 

                                                       

ultimately responsible for submitting the final Watermaster Service reports to the Superior Court of the State of 
California for filing. 
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most streams are concrete lined, there is little opportunity for groundwater discharge to 
surface water and thus, this source of discharge is assumed to be negligible.    

3 Groundwater Quality  

In general, groundwater in the main producing aquifers of the CBWCB is of good quality.  
Localized areas of marginal to poor quality water do exist, primarily at the basin margins where 
seawater intrusion occurred in the past and also in shallow groundwater near environmental 
release sites, as discussed further in Section 3.2 Environmental Release Sites in the CBWCB.  

Between 1900 and the 1950s, groundwater was an important factor in accelerating the 
urbanization of the CBWCB, which led to increasing demand for groundwater that far exceeded 
natural freshwater recharge.  Excessive over‐pumping in the basins caused severe overdraft and 
created a hydraulic gradient that resulted in seawater intrusion, which contaminated the 
coastal groundwater aquifers.  To address this problem and halt the intrusion, three seawater 
intrusion barriers were constructed by LACDPW:  the WCBB in the mid‐1950s, the AGB in the 
early 1960s, and the DGB in the early 1970s.   

While the water injection activities at the barriers were successful in halting further seawater 
intrusion, these efforts could not address the seawater which had already intruded into the 
CBWCB before the barriers were constructed.  These plumes of saline water, referred to as 
“saline plumes,” are trapped inland of the injection wells, thereby degrading significant 
volumes of groundwater with high concentrations of chloride and TDS and decreasing the 
ability of affected aquifers to provide groundwater storage for potable use.  These saline 
plumes are discussed in Section 3.5 Salt and Nutrient Groundwater Quality. 

Groundwater quality in the CBWCB also reflects current land uses.  Environmental release sites 
are commercial and industrial properties where improper activities (e.g., leaking aboveground 
and underground storage tanks, leaking pipelines, spills, and illegal discharges, etc.) have 
contaminated groundwater with localized plumes of petroleum fuels, solvents, and other 
constituents of concern.  In general, these plumes are predominantly limited to shallow 
groundwater.  However, as the aquifers and confining layers in the CBWCB are typically inter‐
fingered, the quality of groundwater in the deeper production aquifers is threatened by the 
migration of pollutants from the upper aquifers.  This is particularly true in the forebay areas.  
Environmental release sites in the CBWCB have been or are being investigated/remediated 
under the oversight of Federal and State regulatory agencies, including the United States 
Environmental Protection Agency, the LARWQCB, and the California Department of Toxic 
Substances Control. 

TDS, chloride, and nitrate were selected as appropriate representative constituents of salt and 
nutrients in the CBWCB, as further described in Section 3.1 Selection of Indicator Parameters of 
Salt and Nutrients.  The criteria and section process are presented in the following section.  
Common constituents associated with environmental release sites, special recycled water 
studies for 1,4‐dioxane and n‐nitrosodimethylamine (NDMA), and constituents of emerging 
concern (CECs) are also discussed below.   
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3.1 Selection of Indicator Parameters of Salt and Nutrients 

The LARWQCB‐approved SNMP Workplan (CBWCB Stakeholders, 2011) included a list of 
constituents with Water Quality Objectives (WQOs), per the Basin Plan (LARWQCB, 1994), to be 
included for discussion in the SNMP.  In this SNMP, WQOs are also referred to as Basin Plan 
Objectives (BPOs).  Table G‐6 shows the list of potential constituents5 for evaluation in the 
SNMP and the applicable regulatory limit and/or WQO.   

To determine the constituents that would be most representative of salt and nutrients in the 
CBWCB, the following criteria/questions were developed to evaluate the constituents for 
evaluation in the SNMP: 

1. Is the constituent regularly monitored and detected in source waters? 

2. Is the constituent a salt or nutrient representative of other salts and nutrients? 

3. Is the constituent conservative and mobile in the environment? 

4. Is the constituent found in source waters at concentrations above those found in 
ambient groundwater?   

5. Does the constituent have high toxicity for human health? 

6. Is the constituent a known contaminant in groundwater in the Study Area? 

7. Does the constituent have an effluent limit in a National Pollution Discharge Elimination 
System (NPDES) permit or a recycled water limit in Waste Discharge Requirements or 
Water Recycling Requirements issued by the LARWQCB? 

Each selected indicator constituent of salt and nutrients is not required to meet all the criteria 
listed above, but as a group, at least one should meet each criterion.  Based on the criteria 
described above and as further explained below, TDS, chloride, and nitrate are the most 
representative indicator constituents of salt and nutrients in the CBWCB.  In considering 
constituents of concern, water quality in the MFSG was the primary focus of discussion because 
it is the largest single source of recycled water recharge in the Study Area. 

Other constituents listed in Table G‐6 occur naturally in groundwater and typically are not 
found at elevated concentrations in source waters.  TDS, chloride, and nitrate satisfy the 
indicator selection criteria and are representative of other salts and nutrients.  Table G‐7 
summarizes the section criteria matrix for TDS, chloride, and nitrate as well as the constituents 
described in the following sections. 

3.1.1 Total Dissolved Solids (TDS) 

Total salinity is commonly expressed in terms of TDS as milligrams per liter (mg/L).  Because 
TDS monitoring data are widely available for source waters (both inflows and outflows) in the 

                                                       

5  Constituents identified in Final Revised Workplan Salt/Nutrient Management Plan (CBWCB Stakeholders, 2011) 
for preliminary consideration for the SNMP. 
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CBWCB and because TDS is a general indicator of total salinity, it is appropriate to designate 
TDS as an indicator for other salts and nutrients.  

 

 

Table G-6 Regulatory Limits and/or Basin Plan Objectives for Potential 
Constituents of Concern in Groundwater in the CBWCB 

Constituent 
Primary 
MCL 

SMCL 
Basin Plan Objective 

Central Basin  West Coast Basin 

TDS  NA  1,000 mg/L  700 mg/L  800 mg/L 

Sulfate  NA  500 mg/L  250 mg/L  250 mg/L 

Chloride  NA  500 mg/L  150 mg/L  250 mg/L 

Boron  NA  NA  1.0 mg/L  1.5 mg/L 

Nitrate as Nitrate (NO3)  45 mg/L  NA  45 mg/L  45 mg/L 

Nitrate as Nitrogen (NO3‐N) a,b  10 mg/L  NA  10 mg/L  10 mg/L 

Nitrite as Nitrogen (NO2‐N) b  1 mg/L  NA  1 mg/L  1 mg/L 

Nitrate plus Nitrite, sum as Nitrogen 
(NO3‐N + NO2‐N) b 

10 mg/L  NA  10 mg/L  10 mg/L 

Arsenic  10 mg/L  NA  10 μg/L  10 μg/L 

Iron  NA  300 μg/L  NA  NA 

Manganese  NA  50 μg/L  NA  NA 

Color  NA  15 Units  NA  NA 

Odor  NA  3 TON  NA c  NA c 

MCL – Maximum Contaminant Level         mg/L – milligrams per liter 
SMCL – Secondary Maximum Contaminant Level     μg/L – micrograms per liter 
NA – not applicable             TON – Threshold Odor Number 
a – MCL based on NO3‐N plus NO2‐N 
b – NO3‐N was used to represent nitrogen compounds for the SNMP (see Section 3.1.3 Nitrate for discussion) 
c – The Basin Plan states, “Ground waters shall not contain taste or odor‐producing substances in 

concentrations that cause nuisance or adversely affect beneficial uses.” (LARWQCB, 1994)  
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Table G-7 Salt and Nutrient Selection Criteria 

  Potential Constituents of Concern in Groundwater for Evaluation in the SNMP  

Criteria/Questions  TDS  Sulfate Chloride Boron
Nitrate‐N 
Nitrate‐NO3 

Nitrite‐N  Arsenic Iron  Manganese Color  Odor 

1. Is the constituent regularly monitored 

and detected in source waters? 
X  X  X  X  X  X  X  X  X     

2. Is the constituent a salt or nutrient 

representative of other salts and 

nutrients? 

X        X             

3. Is the constituent conservative and 

mobile in the environment? 
  X    X  X             

4. Is the constituent found in source waters 

at concentrations above those found in 

ambient groundwater? 

    X                 

5. Does the constituent have high toxicity 

for human health? 
        X  X  X         

6. Is the constituent a known contaminant 

in groundwater? 
    X                 

7. Does the constituent have an effluent 

limit in a National Pollutant Discharge 

Elimination (NPDES) permit or a recycled 

water limit in Waste Discharge 

Requirements or Water Recycling 

Requirements issued by the LARWQCB? 

X  X    X  X    X  X  X  X   

TDS – total dissolved solids   Nitrate‐N – nitrate as nitrogen      Nitrate‐NO3 – nitrate as nitrate      Nitrite‐N – nitrite as nitrogen 
LARWQCB – Los Angeles Regional Water Quality Control Board 
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For the San Jose Creek WRP, the NPDES effluent limit is 750 mg/L (monthly average), based on 
the BPO6 for the San Gabriel River watershed (eastern portion of the Study Area [see Figure 20], 
specifically between Ramona Boulevard and Firestone Boulevard in the City of Los Angeles).  In 
comparison, the recycled water limit for irrigation is 800 mg/L and the limit for recycled water 
recharged in the Montebello Forebay is 700 mg/L.  The Basin‐Specific Basin Plan Objective 
(BSBPO)7 for TDS in the Central Basin is 700 mg/L and 800 mg/L in the West Coast Basin. 

As established by the SWRCB Division of Drinking Water (formerly California Department of 
Public Health [CDPH]), the Recommended Secondary Maximum Contaminant Level8 (SMCL) for 
TDS is 500 mg/L, with an upper limit of 1,000 mg/L and a short‐term limit of 1,500 mg/L.  While 
TDS can be an indicator of anthropogenic impacts, there are also natural background TDS levels 
in groundwater.  The background TDS concentrations in groundwater can vary considerably 
based on purity and crystal size of the minerals, rock texture and porosity, the regional 
structure, origin of sediments, the age of the groundwater, and many other factors (Hem, 
1989).  TDS is generally detected below the SMCL of 1,000 mg/L in production wells (i.e. 
ambient groundwater) in the CBWCB. 

Elevated TDS concentrations are undesirable for aesthetic reasons related to taste, odor, or 
appearance of the water and not for health reasons; however, elevated TDS concentrations in 
water can damage crops, affect plant growth, and damage municipal and industrial equipment.  
Reduced salinity (lower TDS concentrations) increases the life of plumbing systems and 
appliances, increases equipment service life, decreases industrial costs for water treatment, 
increases agricultural yields, reduces the amount of water used for leaching, reduces brine 
disposal costs and improves the usability of recycled water (MWD and USBOR, 1999).  TDS is 
conservative and mobile in the environment.  Conservative, in this context, means a constituent 
that does not interact with subsurface media (vadose zone and saturated zone) and therefore, 
is not readily attenuated in the subsurface. 

3.1.2 Chloride 

Chloride is an inorganic salt that is naturally‐occurring in groundwater and is commonly 
expressed in terms of mg/L.  High concentrations of chloride near the coast may indicate 
seawater influence.  Historical seawater intrusion is a significant groundwater contamination 
problem in the West Coast Basin and Central Basin.  Chloride is the constituent used in the 

                                                       

6  Basin Plan Objectives (BPOs), also referred to as Water Quality Objectives (WQOs), are numerical limits 
established for various constituents in groundwater.  BPOs are set forth in the Basin Plan that was issued by the 
LARWQCB in 1994 (LARWQCB, 1994). 

7  Basin‐Specific Basin Plan Objectives (BSBPOs) are numerical limits unique to a particular basin or subbasin, as set 
for in the Basin Plan.  

8  A Secondary Maximum Contaminant Level (SMCL) is a water quality standard established by the State Water 

Resources Control Board, Division of Drinking Water (formerly California Department of Public Health) to 
manage drinking water for aesthetic considerations, such as taste, color, and odor.  Contaminants with only 
SMCLs are not considered to pose a risk to human health. 
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CBWCB to provide a general indicator of seawater intrusion and is therefore an appropriate 
indicator of salt.  The chloride concentration of seawater is about 19,000 mg/L.   

As established by the SWRCB Division of Drinking Water (formerly CDPH), the recommended 
SMCL for chloride is 250 mg/L, with an upper limit of 500 mg/L and a short‐term limit of 600 
mg/L.  The BSBPO for chloride is 150 mg/L and 250 mg/L in the Central Basin and West Coast 
Basin, respectively.  Chloride is generally detected below the SMCL of 500 mg/L in production 
wells (i.e. ambient groundwater) in the CBWCB.     

Similar to TDS, elevated chloride concentrations are undesirable for aesthetic reasons related 
to taste, odor, or appearance of the water and not for health reasons; however, elevated 
chloride concentrations in water can damage crops, affect plant growth, and damage municipal 
and industrial equipment.  Reduced salinity (lower chloride concentrations) increases the life of 
plumbing systems and appliances, increases equipment service life, decreases industrial costs 
for water treatment, increases agricultural yields, reduces the amount of water used for 
leaching, reduces brine disposal costs and improves the capability to use recycled water (MWD 
and USBOR, 1999).  Chloride is conservative and mobile in the environment.  Conservative, in 
this context, means a constituent that does not interact with subsurface media (vadose zone 
and saturated zone) and therefore, is not readily attenuated in the subsurface. 

3.1.3 Nitrate 

Nitrate is a colorless, odorless, and tasteless compound that is present in some groundwater 
and is commonly expressed in terms of mg/L.  Nitrate is a health concern due to 
methemoglobinemia, or “blue baby syndrome,” which affects infants.  Elevated levels may also 
be unhealthy for pregnant women (SWRCB, 2010).  High levels of nitrate in groundwater are 
associated with agricultural activities, septic systems, confined animal facilities, landscape 
fertilization, and wastewater treatment facilities.  Additionally, airborne nitrogen compounds 
discharged from industry and automobiles are deposited on the land in precipitation and as dry 
particles, referred to as dry deposition.  These sources also contribute to nitrate loading to 
groundwater.     

The fate and transport of nitrogen compounds in the environment is very complex.  Nitrate is 
the primary form of nitrogen detected in groundwater.  It is soluble in water and can easily pass 
through soil to the groundwater table.  It can also be added to percolating water through 
dissolution of formation media.  Nitrate can persist in groundwater for decades and accumulate 
to high levels as more nitrogen is applied to the land surface every year in basins with 
significant sources of nitrate loading.  Nitrate can be removed naturally from water through 
denitrification.   

The BPOs for nitrate and other nitrogen compounds are equivalent to their respective primary 
Maximum Contaminant Levels9 (MCLs).  Natural nitrate as nitrate (nitrate‐NO3) levels in 

                                                       

9  The primary Maximum Contaminant Level (MCL) is the highest level of a contaminant that is allowed in drinking 
water and is protective of human health.  Primary MCLs are established by the United States Environmental 
Protection Agency and the State Water Resources Control Board (SWRCB), Division of Drinking Water (formerly 
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groundwater in the CBWCB, are generally very low (typically less than 10 mg/L as NO3) and well 
below the MCL/BPO of 45 mg/L.  Nitrate as nitrogen (nitrate‐N) plus nitrite as nitrogen (nitrite‐
N) has an MCL/BPO of 10 mg/L.     

Based on this discussion, nitrate‐N was selected as the most representative indicator chemical 
for nitrogen compounds and other nutrients in the CBWCB. 

3.1.4 Other Nitrogen Compounds 

Table G‐6 lists other nitrogen compounds in addition to nitrate‐N, and includes nitrate‐NO3, 
nitrite‐N, and nitrate‐N plus nitrite‐N.  Nitrate‐NO3 is equivalent to nitrate‐N and a simple 
calculation can be used to convert one to the other (nitrate‐NO3 = nitrate‐N x 4.425).  In 
reviewing the data, it was determined that more of the source water data was reported in 
nitrate‐N, so it was selected as the constituent to represent nitrogen/nutrient loading.  In cases 
where only nitrate‐NO3 data are available, it was converted to nitrate‐N for use in the SNMP 
loading analysis.  As nitrate is the primary form of oxidized nitrogen found in groundwater, it 
was selected to represent all other nitrogen compounds and other nutrients in the CBWCB.   

3.1.5 Boron  

Boron is a naturally occurring element in soil and groundwater; concentrations depend on the 
local geology.  Other boron sources include industrial waste discharges, particularly from tallow 
manufacturing.  Boron in excess of its Notification Level (NL)10 of 1 mg/L may have an increased 
risk of fetal developmental effects, based on studies in laboratory animals. 

For the San Jose Creek WRP, the NPDES effluent limit is 1.0 mg/L (monthly average), based on 
the BPO for the San Gabriel River watershed (eastern portion of the Study Area [see Figure 20], 
specifically between Ramona Boulevard and Firestone Boulevard in the City of Los Angeles).  
The limit for recycled water recharged in the Montebello Forebay is 1.0 mg/L, equivalent to the 
Central Basin BPO.  In the West Coast Basin, the BPO for boron is 1.5 mg/L.   

The average ambient boron concentration in production wells in the Central Basin Pressure 
Area11 (0.9 mg/L, which is just below the BPO of 1.0 mg/L) is slightly higher than the average 
recycled water concentration of 0.3 mg/L in the effluent of WRPs recharging the MFSG, based 
on the recent five years of data.  Hence, boron detections in the Central Basin Pressure Area are 
naturally occurring and not related to recycled water recharge.  Because of the relatively low 

                                                       

California Department of Public Health) and reflect not only the chemicals’ health risks but also factors such as 
their detectability and treatability, as well as the cost of treatment.   

10 Notification levels (NLs) are health‐based advisory levels established by the SWRCB Division of Drinking Water 
(formerly California Department of Public Health) for chemicals in drinking water that lack maximum 
contaminant levels (MCLs).  When chemicals are found at concentrations greater than their notification levels, 
certain requirements and recommendations apply to water purveyors. 

11  The average concentration in production wells the Central Basin Pressure Area is thought to be most 
representative of ambient groundwater conditions compared with other areas because the production wells tap 
the deeper confined aquifers unlikely to be influenced by surface releases from irrigation return flows or 
managed aquifer recharge from the Montebello Forebay Spreading Grounds or the three seawater barriers.  
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levels detected in the effluent of WRPs and the comparable but higher average levels observed 
in groundwater, boron was not designated as an indicator compound for S/Ns in the CBWCB 
and was not selected for further evaluation in the SNMP.   

3.1.6 Arsenic 

Arsenic is an element found in the earth's crust and thus, can occur naturally in groundwater.  
Natural sources of arsenic in groundwater include weathering and erosion of rocks.  
Groundwater contamination with arsenic can also result from industrial releases from wood 
preserving, semiconductor manufacturing, petroleum refining, animal feed additives, and 
herbicide use.  Arsenic is classified as a known human carcinogen and also causes other health 
effects, such as high blood pressure, diabetes, and vascular and skin effects.  The primary MCL 
and accordingly, the BPO for arsenic is 10 micrograms per liter (μg/L).   

In WY 2010‐11, arsenic was detected at concentrations greater than the BPO in 20% of WRD’s 
nested monitoring wells in the Central Basin and 21% of the nested wells in the West Coast 
Basin (WRD, 2012).  The widespread distribution of arsenic detections indicates it is 
predominantly naturally occurring as a result of leaching from formation deposits and is 
unrelated to managed aquifer recharge operations in the CBWCB.  Accordingly, arsenic does 
not appear to be a chemical of concern for recycled water use and groundwater recharge 
projects as discussed below.  

If there is no reasonable potential to exceed the arsenic water quality criterion, wastewater 
treatment plant NPDES permits (for example, the San Jose Creek WRP NPDES Permit) do not 
include an effluent limitation for arsenic.  In contrast, recycled water permits for groundwater 
recharge and seawater intrusion barrier projects include arsenic limits based on the MCL/BPO 
of 10 μg/L.  The average ambient arsenic concentration in production wells in the Pressure Area 
of the Central Basin (13 μg/L, which is above the BPO of 10 μg/L) is greater than the average 
recycled water concentration of 1.1 μg/L in the effluent of WRPs recharging the MFSG, based 
on the recent five years of data.  Because of the relatively low levels detected in recycled water 
and the higher concentrations observed in groundwater, it is clear that arsenic is naturally 
occurring and not the result of recharged recycled water.   

In 2011, arsenic was detected in the shallowest aquifer zone (Recent Aquifer) near the AGB at a 
maximum concentration of 27 μg/L, above the MCL/BPO of 10 μg/L.  Since recycled water is not 
delivered to the Recent Aquifer, this excursion cannot be attributed to recycled water recharge.  
Since injection of recycled water began at the AGB, arsenic in the Recent Aquifer occasionally 
has been detected above the MCL/BPO; however, arsenic has not been detected in the water 
(i.e., blend of recycled and treated imported water) delivered to AGB for injection, nor in the 
deeper aquifers receiving the injected water.  Thus, naturally‐occurring arsenic levels in 
groundwater are higher than the relatively low concentrations detected in recycled water used 
for recharge. 

Based on the discussion above, arsenic was not designated as an indicator compound for S/Ns 
in the CBWCB and was not selected for further evaluation in the SNMP.   
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3.1.7 Iron 

Iron is a naturally‐occurring constituent in groundwater and can also be leached from steel 
pipes.  Elevated iron concentrations can affect the water’s suitability for domestic or industrial 
uses.  The SMCL for iron, based on aesthetic concerns, is 300 μg/L.  High concentrations of iron 
in water can stain plumbing fixtures and clothing, encrusts well screens, clogs pipes, and may 
affect taste and odor.  It is considered an essential nutrient for human health and does not pose 
significant health effects except in special cases.  Some industrial processes cannot tolerate 
more than 100 μg/L of iron in water.  Iron is occasionally detected in production wells (i.e. 
ambient groundwater) in the CBWCB at concentrations above the SMCL. 

If there is no reasonable potential to exceed the iron water quality criterion, NPDES permits do 
not include an effluent limitation for iron (for example, the San Jose Creek WRP NPDES Permit).  
In contrast, recycled water permits for groundwater recharge and seawater intrusion barrier 
projects include iron limits based on the SMCL.  The average iron concentration in production 
wells in the Pressure Area of the Central Basin10 (131 μg/L, which is significantly below the 
SMCL of 300 μg/L) is higher than the average recycled water concentration of 97 μg/L in the 
effluent of WRPs recharging the MFSG, based on the recent five years of data.  Thus, iron 
detections in groundwater are naturally occurring and not related to recycled water use or 
recharge. 

Because the iron concentrations in recycled water are lower than the average concentration in 
ambient groundwater, iron was not designated as an indicator compound for S/Ns in the 
CBWCB and was not selected for further evaluation in the SNMP.   

3.1.8 Manganese 

Manganese is a naturally occurring constituent in groundwater.  The SMCL for manganese, 
based on aesthetic concerns, is 50 μg/L.  Similar to iron, elevated manganese concentrations 
are objectionable in water.  Manganese in water can cause black staining of fixtures and 
laundry and affect taste and odor.  Like iron, manganese is considered an essential nutrient for 
human health.  Manganese is sometimes detected in production wells (i.e. ambient 
groundwater) in the CBWCB at concentrations above the SMCL. 

Recycled water permits for groundwater recharge and seawater intrusion barrier projects 
include manganese limits based on the SMCL.  The average manganese concentration in 
production wells in the Pressure Area of the Central Basin10 (88 μg/L, which is greater than the 
SMCL of 50 μg/L) is higher than the average recycled water concentration of 13 μg/L in the 
effluent of WRPs recharging the MFSG, based on the recent five years of data.  Hence, elevated 
manganese detections in the CBWCB are naturally occurring and not related to recycled water 
use or recharge. 

Because of the relatively low manganese levels detected in recycled water and the fact that the 
concentrations in groundwater are higher than in recycled water, manganese was not 
designated as an indicator compound for S/Ns in the CBWCB and was not selected for further 
evaluation in the SNMP.   
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3.1.9 Color 

Many constituents found in water can affect the color.  Colored water is often the result of 
natural conditions (e.g., from plants and minerals) or from rusty pipes or air entrainment.  Color 
is primarily an aesthetic concern, so it has a SMCL of 15 units.  Groundwater samples from 
production wells in the CBWCB frequently exceed the color SMCL.   

Color does not have an NPDES effluent limit.  Recycled water permits for groundwater recharge 
and seawater intrusion barrier projects include color limits based on the SMCL (although the 
groundwater replenishment permits issued to SDLAC in 2011 have eliminated color from the list 
of regulated constituents12).  The average color measurement in production wells in the 
Pressure Area of the Central Basin9 (16 units, which is just above the SMCL of 15 units) is higher 
than the average  recycled water measurement of 10 units in the effluent of WRPs recharging 
the MFSG, based on the recent five years of data.  Hence, elevated color levels in the CBWCB 
are naturally occurring and not related to recycled water use or recharge. 

Because the color levels in recycled water are lower than in ambient groundwater, color was 
not designated as an indicator compound for S/Ns in the CBWCB and was not selected for 
further evaluation in the SNMP.   

3.2  Environmental Release Sites in the CBWCB 

Environmental release sites are commercial and industrial properties where improper activities 
(e.g., leaking aboveground and underground storage tanks, leaking pipelines, spills, illegal 
discharges, etc.) have contaminated groundwater with localized plumes of petroleum fuels, 
solvents, and other hazardous substances.  In general, these plumes are predominantly limited 
to shallow groundwater.  However, as the aquifers and confining layers in these alluvial basins 
are typically inter‐fingered, the quality of groundwater in the deeper production aquifers is 
threatened by the migration of pollutants from the upper aquifers.  This is particularly true in 
the Forebay areas.  Environmental release sites in the CBWCB have been or are being 
investigated/remediated under the oversight of Federal and State regulatory agencies, 
including the United States Environmental Protection Agency (USEPA), the LARWQCB, and the 
California Department of Toxic Substances Control (DTSC). 

Figure 30 shows all active and inactive environmental release sites in the Study Area, including 
land disposal sites, military sites, cleanup program sites, and active or proposed Superfund 
sites.  Active sites refer to properties currently being investigated or cleaned up under 
regulatory agency review or oversight.  Inactive sites indicate cases that have been closed by 
the relevant regulatory agency.  As shown in Figures 30 and 31, there are thousands of 
environmental release sites in the Study Area.  Nonetheless, relatively few sites have impacted 
deeper water supply aquifers in the CBWCB. 

For Superfund sites and active land disposal sites, call‐out boxes show the name of the site and 
the main constituents of concern (COCs).  Chemicals commonly associated with the 
environmental release sites in the CBWCB are trichloroethylene (TCE), tetrachloroethylene 

                                                       

12 Information provided by Monica Gasca, SDLAC. 
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(PCE), metals, perchlorate, and hexavalent chromium.  While 1,4‐dioxane is not identified as a 
COC at any contaminated sites listed in the SWRCB’s Geotracker online database 
(http://geotracker.waterboards.ca.gov/), 1,4‐dioxane is known to be a COC at some 
environmental release sites.  Figure 31 shows active and inactive leaking underground storage 
tank (LUST) sites.  The primary COCs associated with LUST sites are petroleum hydrocarbons 
and gasoline additives, including benzene, toluene, ethylbenzene, xylenes, and methyl tertiary 
butyl ether (MTBE).   

In an effort to minimize or eliminate threats to groundwater supplies, WRD established the 
Groundwater Contamination Prevention Program.  As part of this program, WRD created and 
administers the CBWCB Groundwater Contamination Forum, a data‐sharing and discussion 
forum with key stakeholders that include the United States Environmental Protection Agency 
(USEPA), California Department of Toxic Substances Control (DTSC), LARWQCB, CDPH (now the 
SWRCB Division of Drinking Water), USGS, and various cities and drinking water purveyors.  In 
2005, these stakeholders drafted and signed a Memorandum of Understanding, agreeing to 
meet regularly and share data on groundwater contaminated sites within the CBWCB.  As a key 
stakeholder, WRD has been tracking and working in close consultation with the regulatory 
agencies to provide data and technical support to expedite investigations and cleanups at 
priority groundwater contaminated sites within the CBWCB.   

Priority environmental release sites in the CBWCB were selected by WRD, with input from the 
other members of the CBWCB Groundwater Contamination Forum, based on certain criteria 
such as hydrogeology, depth and concentration of the contaminants, fate and transport of the 
COCs, distance to nearby water supply wells, presence of contaminated drinking water wells in 
the site vicinity, proximity to recharge areas, and status of site 
characterization/remediation.  Table G‐8 is a list of WRD’s current priority groundwater 
contaminated sites, principle constituents of concern, and weblinks to where information 
regarding these sites can be found in online agency databases that are accessible to the 
public.  Figure 32 provides the locations of these sites and the associated index number 
indicated in Table G‐8.  Sites are continuously added or removed from WRD’s list based on 
ongoing evaluations of the criteria.   

Currently, WRD monitors many contaminants (as well as salt and nutrients) in over 300 nested 
wells at more than 55 locations throughout the CBWCB and compiles and evaluates the data 
and Title 22 water quality data from production wells as part of their annual Regional 
Groundwater Monitoring Reports, which are available for downloading from the WRD website 
(http://www.wrd.org/engineering/groundwater‐engineering‐reports.php).  Each of WRD’s 
nested wells are screened in a specific aquifer.  This monitoring and reporting is part of WRD’s 
mission to preserve groundwater quality in the CBWCB.   
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Table G-8 WRD’s Current List of Priority Environmental Release Sites 

No.
Lead 

Agency
Site Name 

a  Address City

Primary 

Contaminants 

of 

Concern

Agency Website for Additional 

Info Regarding Site

1 DTSC AAD
2306 E. 38th 

Street
Vernon

VOCs, 

perchlorate

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=19000031

2 DTSC

Angeles 

Chemical 

Company, Inc.

8915 

Sorensen 

Avenue

Santa Fe 

Springs

TPH as 

gasoline, VOCs,  

1,4‐Dioxane

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=19290306

3 RWQCB

ARCO Refinery 

(BP Carson 

Refinery)

1801 E. 

Sepulveda 

Boulevard

Carson

TPH, 

Oxygenates, 

VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL372412434

4 RWQCB
Ashland 

Chemical

13161 

Sandoval 

Street

Santa Fe 

Springs
VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL376492472

5 RWQCB
Barken's 

Hardchrome 

239 E. 

Greenleaf 

Blvd.

Compton Metals, VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL204CP1893

6 DTSC
Basin By‐

Products

3031 I 

Street
Wilmington

VOCs, SVOCs, 

Metals

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=19290278

7 RWQCB
Boeing C‐6 

Facility

19503 S. 

Normandie 

Avenue

Los Angeles VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL0603776467

8 RWQCB
BP Chemicals 

(Hitco)

1600 West 

135th Street
Gardena VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL204791669

9 DTSC

Chrome 

Crankshaft 

Company

6845 

Florence 

Place

Bell Gardens

VOCs, 

chromium, 

hexavalent 

chromium, 

Oxgenates

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=19350473

10 USEPA
Cooper Drum 

Company

9316 

Atlantic 

Avenue

South Gate VOCs

http://yosemite.USEPA.gov/r9/sfu

nd/r9sfdocw.nsf/3dec8ba32523684

28825742600743733/8a19f6ae3f4f2

6ad88257007005e941a!OpenDocu

ment#comm
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Table G-8 WRD’s Current List of Priority Environmental Release Sites 
(continued) 

No.
Lead 

Agency
Site Name 

a  Address City

Primary 

Contaminants 

of 

Concern

Agency Website for Additional 

Info Regarding Site

11 USEPA
Del Amo 

Facility

Del Amo 

Blvd & 

Vermont 

Ave

Los Angeles VOCs

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/3dec8ba3252368428

825742600743733/f6f8bfd87351904

d88257007005e93fd!OpenDocume

nt

12 RWQCB

Fairchild Space 

‐ Manhattan 

Beach

1800 

Rosecrans 

Avenue

Manhattan 

Beach

VOCs,  

chromium, 

hexavalent 

chromium 

Oxgenates

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL184091392

13 RWQCB
Former Master 

Sun Cleaners

2405 

Rosecrans 

Ave

Gardena VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

WDR100000007

14 RWQCB

Former 

Western 

Chemical 

Facility 

(a.k.a., All‐Tex 

Inks 

Corporation)

14650 E 

Firestone 

Blvd

La Mirada VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL204CA2325

15 DTSC Foss Plating
8140 Secura 

Way

Santa Fe 

Springs
Metals, VOCs

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=71002169

16 RWQCB
Golden West 

Refinery

13539 

Foster Road

Santa Fe 

Springs
TPH, VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL373412444

17 DTSC
Hard Chrome 

Discovery Site

Vicinity of 

716 East 

56th St & 

Avalon 

Blvd.

Los Angeles Metals, VOCs

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=60000687

18 DTSC
Hard Chrome 

Products
617 E. 56

th 

Street
Los Angeles

Chromium, 

VOCs

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=19340231  
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Table G-8 WRD’s Current List of Priority Environmental Release Sites 
(continued) 

No.
Lead 

Agency
Site Name 

a  Address City

Primary 

Contaminants 

of 

Concern

Agency Website for Additional 

Info Regarding Site

19 RWQCB

Honeywell 

International 

Corp. (El 

Segundo)

850 S. 

Sepulveda 

Boulevard

El Segundo VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL204781668

20 RWQCB

Honeywell 

International 

Corp. 

(Sepulveda)

9851 S. 

Sepulveda 

Blvd

Los Angeles VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL184101393

21 RWQCB

Industrial 

Polychemical 

Serv.

17109 S. 

Main Street
Gardena VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

T0603704654

22 DTSC
J&S Chrome 

Plating

6863 E. 

Florence 

Place

Bell Gardens
Chromium, 

VOCs

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=19340358

23 DTSC

Jefferson New 

Middle School 

#1 (Los 

Angeles)

644 E. 56
th 

Street
Los Angeles VOCs, Metals

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=19820012

24 USEPA Jervis B. Webb Southgate VOCs
http://www.epa.gov/superfund/si

tes/npl/nar1846.htm

25 DTSC

LAUSD South 

Region High 

School #8

NE Corner 

of Randolf 

St & Walker 

Ave

Maywood TPH and VOCs

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=60000820

26 DTSC
Martin Metal 

Finishing

12150 South 

Alameda 

Street 

Lynwood VOCs

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=80001435

27 DTSC

McKesson 

Chemical 

Company

9005 

Sorenson 

Avenue

Santa Fe 

Springs
VOCs

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=19280440

28 RWQCB

Mobil ‐ 

Torrance 

Refinery 

(Torrance)

3700 W. 

190th Street
Torrance VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL372452438
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 Table G-8 WRD’s Current List of Priority Environmental Release Sites 
(continued) 

No.
Lead 

Agency
Site Name 

a  Address City

Primary 

Contaminants 

of 

Concern

Agency Website for Additional 

Info Regarding Site

29 DTSC
Montrose 

Chemical Corp.

20201 

Normandie 

Avenue

Torrance DDT

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/7508188dd3c99a2a8

825742600743735/b7db9903773ec7

4188257007005e93ed!OpenDocum

ent

30 USEPA
Omega 

Chemical Corp.

12504 and 

12512 E. 

Whittier 

Boulevard

Whittier VOCs

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/3dec8ba3252368428

825742600743733/00664a6e0727ce

2788257007005e93f1!OpenDocume

nt

31 USEPA

Operating 

Industries, Inc. 

Landfill

900 Potrero 

Grande 

Drive

Monterey 

Park
VOCs

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/7508188dd3c99a2a8

825742600743735/5f20edf449dd90

0688257007005e9415!OpenDocum

ent

32 USEPA
Pemaco 

Maywood

5973 S. 

District 

Blvd.

Maywood VOCs

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/7508188dd3c99a2a8

825742600743735/8fe2b4e3336449

7e88257007005e9404!OpenDocum

ent

33 DTSC
Phibro‐Tech, 

Inc.

8851 Dice 

Road

Santa Fe 

Springs

Chromium, 

Cadmium, 

VOCs

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=80001582

34 RWQCB
Powerine Oil 

Co.

12345 

Lakeland 

Road

Santa Fe 

Springs
VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL372492442

35 USEPA
Seam Master 

Industires
Southgate VOCs

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/3dc283e6c5d6056f8

8257426007417a2/207ef63b57099a

e388257913007fe21e!opendocume

nt

36 RWQCB

Shell Los 

Angeles 

Refinery 

(Wilmington)

2101 E. 

Pacific 

Coast Hwy

Wilmington

TPH, 

Oxygenates, 

VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL372432436
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Table G-8 WRD’s Current List of Priority Environmental Release Sites 
(continued) 

No.
Lead 

Agency
Site Name 

a  Address City

Primary 

Contaminants 

of 

Concern

Agency Website for Additional 

Info Regarding Site

37 DTSC
Montrose 

Chemical Corp.

20201 

Normandie 

Avenue

Torrance DDT

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/7508188dd3c99a2a8

825742600743735/b7db9903773ec7

4188257007005e93ed!OpenDocum

ent

38 USEPA
Omega 

Chemical Corp.

12504 and 

12512 E. 

Whittier 

Boulevard

Whittier VOCs

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/3dec8ba3252368428

825742600743733/00664a6e0727ce

2788257007005e93f1!OpenDocume

nt

39 USEPA

Operating 

Industries, Inc. 

Landfill

900 Potrero 

Grande 

Drive

Monterey 

Park
VOCs

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/7508188dd3c99a2a8

825742600743735/5f20edf449dd90

0688257007005e9415!OpenDocum

ent

40 USEPA
Pemaco 

Maywood

5973 S. 

District 

Blvd.

Maywood VOCs

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/7508188dd3c99a2a8

825742600743735/8fe2b4e3336449

7e88257007005e9404!OpenDocum

ent

41 DTSC
Phibro‐Tech, 

Inc.

8851 Dice 

Road

Santa Fe 

Springs

Chromium, 

Cadmium, 

VOCs

http://www.envirostor.dtsc.ca.gov

/public/profile_report.asp?global_

id=80001582

42 RWQCB
Powerine Oil 

Co.

12345 

Lakeland 

Road

Santa Fe 

Springs
VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL372492442

43 USEPA
Seam Master 

Industires
Southgate VOCs

http://yosemite.epa.gov/r9/sfund

/r9sfdocw.nsf/3dc283e6c5d6056f8

8257426007417a2/207ef63b57099a

e388257913007fe21e!opendocume

nt

44 RWQCB

Shell Los 

Angeles 

Refinery 

(Wilmington)

2101 E. 

Pacific 

Coast Hwy

Wilmington

TPH, 

Oxygenates, 

VOCs

http://geotracker.waterboards.ca.

gov/profile_report.asp?global_id=

SL372432436
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Table G-8 WRD’s Current List of Priority Environmental Release Sites 
(continued) 

 

 

Contamination from environmental release sites is generally localized and limited to shallow 
aquifers.  The fate and transport of the constituents associated with these sites is dependent on 
local site‐specific characteristics such as lithology.  Typically, the volumes of chemicals released 
from contaminated sites are not known and cannot be accurately estimated.  Also, the timing 
and duration of the releases are typically unknown.    Therefore, loading analyses for these sites 
and associated COCs are infeasible.  As stated earlier, environmental release sites in the CBWCB 
are actively investigated, monitored, and remediated under existing programs managed by the 
LARWQCB, DTSC, USEPA, and other local regulatory agencies.  Accordingly, detailed analysis of 
releases and loading from contaminated sites was not conducted as part of the SNMP.  
However, a brief overview discussion of key chemicals associated with environmental release 
sites is provided below, largely based on WRD’s WY 2010‐2011 Regional Groundwater 

No.
Lead 

Agency
Site Name a  Address City

Primary 

Contaminants 

of 

Concern

Agency Website for Additional Info 

Regarding Site

45 DTSC

Vernon‐

Commerce 

Discovery 

Project

Cities of 

Vernon, 

Commerce, 

Huntington 

Park, and 

Maywood

VOCs

http://www.envirostor.dtsc.ca.gov/p

ublic/profile_report.asp?global_id=60

001403

46 USEPA
Waste Disposal, 

Inc.

12731 E. Los 

Nietos Road

Santa Fe 

Springs
VOCs

http://yosemite.epa.gov/r9/sfund/r9

sfdocw.nsf/7508188dd3c99a2a88257

42600743735/5e5db014c58fd780882

57007005e9419!OpenDocument

47 RWQCB Whittier ARCO

10802 

Whittier 

Boulevard

Whittier VOCs

http://geotracker.waterboards.ca.go

v/profile_report.asp?global_id=T0603

793017

48 DTSC

Wilmington/ 

Gramercy Right‐

of‐Way

East & 

adjacent to I‐

110 Fwy

Los Angeles
VOCs, SVOCs, 

Metals

http://www.envirostor.dtsc.ca.gov/p

ublic/profile_report.asp?global_id=19

490245

49 USEPA

Southern 

Avenue 

Industrial Area

Firestone 

Blvd. and 

Rayo Ave.

Southgate VOCs

http://yosemite.epa.gov/r9/sfund/r9

sfdocw.nsf/3dec8ba32523684288257

42600743733/d9acef4a71cbca01882

579130078b555!OpenDocument

a ‐ Sites are listed in alphabetical order, with the exception of Site No. 49

USEPA ‐ United States Environmental Protection Agency

VOCs ‐ volatile organic compounds

SVOCs ‐ semivolatile organic compounds
TPH ‐ total petroleum hydrocarbons
RWQCB ‐ Regional Water Quality Control Board
DTSC ‐ Department of Toxic Substances Control
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Monitoring Report (WRD, 2012), as well as databases/websites maintained by regulatory 
agencies, including the LARWQCB, DTSC, and USEPA. 

3.2.1  Trichloroethylene (TCE) 

TCE is a solvent used in metal degreasing, textile processing, and dry cleaning.  Because of its 
potential health effects, it has been classified as a probable human carcinogen.  TCE 
contamination is associated with point sources and is not widely detected in groundwater in 
the CBWCB at concentrations above the primary MCL of 5 μg/L.  In 2010‐11, TCE was below the 
MCL in 90% of WRD’s nested monitoring wells in the Central Basin and 95% of the nested wells 
in the West Coast Basin.  No Central Basin or West Coast Basin nested wells screened in the 
Silverado Aquifer, the main producing aquifer in the Study Area, contained a detectable TCE 
concentration in 2010‐11 (WRD, 2012).   

For production wells sampled between 2008 and 2011, TCE was mostly undetected or detected 
below the MCL in most wells located in the CBWCB.  Of the 279 CBWCB production wells that 
were sampled, only 17 wells contained TCE above the MCL; these wells are located in the 
northern portion of the Central Basin, within or near the Montebello Forebay and Los Angeles 
Forebay.  TCE was not detected in any production wells located in the West Coast Basin (WRD, 
2012). 

3.2.2 Tetrachloroethylene (PCE) 

PCE is a solvent used commonly in the dry cleaning industry, as well as in metal degreasing and 
textile processing.  Like TCE, PCE is a probable human carcinogen.  During 2010‐11, PCE was not 
detected above its primary MCL of 5 μg/L in any of WRD’s nested monitoring wells in the 
CBWCB.   

For production wells sampled between 2008 and 2011, PCE was mostly undetected or detected 
below the MCL in most wells located in the CBWCB.  Of the 279 CBWCB production wells that 
were sampled, only 17 wells contained PCE above the MCL; these wells are located in the 
northern portion of the Central Basin, within or near the Montebello Forebay.  PCE was not 
detected in any production wells located in the West Coast Basin (WRD, 2012). 

3.2.3 Perchlorate 

Major sources of perchlorate contamination in California groundwater include facilities 
manufacturing rockets, missiles, road flares, and fireworks.  Perchlorate contamination of 
groundwater has also been attributed to the use of Chilean fertilizer.  Perchlorate can occur 
naturally in the environment; although, typically at very low concentrations.  Perchlorate is 
rarely detected above its primary MCL of 6 μg/L in WRD’s monitoring wells or production wells 
within the CBWCB (WRD, 2012).  However, perchlorate has been detected at elevated 
concentrations in groundwater beneath some contaminated sites located in the Los Angeles 
Forebay. 

3.2.4 Hexavalent Chromium 

Hexavalent chromium, along with trivalent chromium, are two forms of the metal chromium.  
Together, these forms of chromium are designated as “total chromium.”  Hexavalent chromium 
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is a known carcinogen, while trivalent chromium is much less toxic.  The respiratory tract is the 
major target organ for hexavalent chromium toxicity.  Both forms of chromium occur naturally 
in groundwater and are also introduced to soil and groundwater through disposal practices 
from commercial and industrial operations.  

The primary MCL for hexavalent chromium is 10 μg/L; the total chromium MCL is 50 μg/L.  
Groundwater monitoring in WY 2010‐11 indicated that relatively low concentrations of 
hexavalent chromium, below 5 μg/L, are generally widespread and observed in many of WRD’s 
nested monitoring wells throughout the CBWCB, likely the result of naturally‐occurring 
conditions.  Concentrations detected above 5 μg/L were limited to the shallowest zones at 
three Central Basin and one West Coast Basin nested well locations.  Hexavalent chromium was 
not detected above the MCL in any CBWCB production wells sampled between 2008 and 2011 
(WRD, 2012). 

3.2.5 1,4-Dioxane 

1,4‐Dioxane is used primarily as a solvent in the manufacture of chemicals and as a laboratory 
reagent.  It is frequently found at contaminated sites where 1,1,1‐trichloroethane (1,1,1‐TCA) 
was used for degreasing.  1,4‐Dioxane is also a trace chemical found in cosmetics, detergents, 
and shampoos.  It is highly soluble and mobile in groundwater.  On November 22, 2010, the 
CDPH (now the SWRCB Division of Drinking Water) revised the NL for 1,4‐dioxane from 3 μg/L 
to a more stringent NL of 1 μg/L, to reflect an update in the risk analysis announced by the 
USEPA in August 2010.     

For production wells sampled between 2008 and 2011, 1,4‐dioxane was mostly undetected or 
detected below the NL in most wells located in the CBWCB.  Of the 238 CBWCB production 
wells that were sampled, 45 wells contained 1,4‐dioxane above the NL.  1,4‐Dioxane was not 
detected in any production wells located in the West Coast Basin.  The SWRCB’s Geotracker 
database identified no contaminated sites with 1,4‐dioxane as a primary COC.  It is likely that 
additional sites with 1,4‐dioxane as a COC would be identified if individual site data and reports 
were compiled.  Nonetheless, 1,1,1‐TCA was identified as a COC at 16 sites in the Central Basin 
and 4 sites in the West Coast Basin, indicating the potential for 1,4‐dioxane contamination. 

As discussed in Section 3.3.2, special recycled water studies of 1,4‐dioxane in the CBWCB, 
conclude that it is not likely that recycled water is a source of 1,4‐dioxane in groundwater.  
Because detections in groundwater are widespread, it is likely the result of numerous point 
source environmental release sites and not likely associated with recycled water use or 
recharge.   

3.3 Special Recycled Water Studies 

Multiple special studies associated with recycled water and its influence on groundwater have 
been conducted in the CBWCB.  The SDLAC has conducted extensive studies of the fate and 
transport of NDMA near its WRPs and in the Montebello Forebay.  SDLAC also prepares data 
tables summarizing the concentrations of NDMA and 1,4‐dioxane in recycled water and 
monitoring wells in their Montebello Forebay Groundwater Recharge Annual Monitoring 
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Reports.  WRD has also conducted a special study of 1,4‐dioxane in groundwater in the CBWCB.  
Below is a further discussion of each of these studies and chemicals. 

3.3.1 N-Nitrosodimethylamine (NDMA) 

High levels of NDMA in groundwater in California is typically related to the disposal of liquid 
rocket fuels associated with the aerospace industry.  NDMA is also generated as a byproduct of 
wastewater treatment, in particular disinfection using chloramines.  NDMA is a probable 
human carcinogen.  It has no MCL, but has a NL of 10 nanograms per liter (ng/L).  NDMA has 
been detected in recycled water used for recharge at the MFSG at concentrations above the NL.  
Nonetheless, it has rarely been detected in monitoring or production wells in the Montebello 
Forebay due to its significant attenuation in surface water during transport to the spreading 
grounds through ultraviolet irradiation (UV) exposure and soil aquifer treatment (SAT) as the 
water percolates through the top most inches of soil and the vadose zone.  The SDLAC 
previously conducted a comprehensive multi‐year study of NDMA fate and transport at the 
Montebello Forebay (Kennedy/Jenks/Todd, 2008).  The study found that NDMA in recycled 
water is significantly attenuated through the following processes:  1) in surface water likely 
through UV attenuation processes as the water travels from the WRP effluent discharge 
locations to the spreading grounds and 2) through soil aquifer treatment (likely bioattenuation 
processes) in the subsurface.  The study concluded that NDMA in recycled water recharged at 
the MFSG does not impact nearby water supply wells. 

3.3.2 1,4-Dioxane 

Regulations for groundwater replenishment using recycled water (California Code of 
Regulations, Title 22, Division 4, Chapter 3, Articles 5.1 and 5.2) specify that tests for 
1,4‐dioxane can be used to demonstrate a sufficient oxidation treatment process for full 
advanced treatment of recycled water.  While 1,4‐dioxane monitoring is not required in the 
permit for groundwater recharge at the MFSG, the SDLAC has been conducting semiannual 
monitoring of the effluent from the San Jose Creek, Pomona, and Whittier Narrows WRPs as 
part of NPDES requirements.  Since the SDLAC began 1,4‐dioxane monitoring in 2002, the 
annual average concentrations at these WRPs have ranged from 1.1 to 2.0 μg/L and have been 
consistently below the former 1,4‐dioxane NL of 3 μg/L (SDLAC, 2011).  The current NL is 1 μg/L.   

In May, June, and July 2011, the SDLAC monitored effluent samples at the San Jose Creek, 
Pomona, and Whittier Narrows WRPs as part of a 3‐month study to investigate the occurrence 
of 1,4‐dioxane in the influent and its fate through the WRP treatment processes.  There appears 
to be a consistent low level of 1,4‐dioxane in all WRP effluent.  Previous research indicated that 
samples collected over a 2‐year period during the Montebello Forebay Attenuation and Dilution 
Study (Kennedy/Jenks/Todd, 2008) showed no detections of 1,4‐dioxane at the spreading 
grounds headworks or production wells.  There was only one detection in a shallow monitoring 
well at a concentration of 1.5 μg/L.  

Another regional groundwater investigation conducted by WRD in the Montebello Forebay 
during 2002 through 2003 showed that 1,4‐dioxane was not detected in any of its routinely 
monitored nested monitoring wells or production wells, except in one production well.  
1,4‐Dioxane appears to be reduced during river transport of recycled water from the WRPs to 
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the spreading grounds and during percolation.  Therefore, it is not likely that recycled water is a 
source of the widespread detections of 1,4‐dioxane in groundwater in the Study Area.  Because 
1,4‐dioxane is almost never detected in groundwater near the MFSG, widespread detections in 
groundwater are likely the result of point source environmental release sites.   

3.4 Constituents of Emerging Concern (CECs) 

CECs generally have no established water quality standards or NLs.  These chemicals may be 
present in various waters at very low concentrations and are now detected as the result of 
more sensitive analytical methods.  Information regarding their health significance is evolving 
with the development of acceptable daily intake levels and drinking water equivalent levels; 
however, information is lacking on the full spectrum of potential CECs and their health 
significance in mixtures.  CECs include several types of chemicals, such as (i) pesticides, (ii) 
pharmaceuticals and ingredients in personal care products, (iii) veterinary medicines, (iv) 
endocrine disruptors, and others.   

A Science Advisory Panel (Panel) was formed to identify a list of CECs for monitoring recycled 
water used for groundwater recharge and landscape irrigation.  The Panel completed its report 
titled, “Monitoring Strategies for Chemicals of Emerging Concern (CECs) in Recycled Water – 
Recommendations of a Science Advisory Panel,” (Panel Report; 
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_mo
nitoring_rpt.pdf) on CECs in June 2010 and recommended monitoring of selected health‐based 
and treatment performance indicator CECs and surrogates in recycled water used for 
groundwater recharge projects.  No CEC monitoring was recommended for landscape irrigation 
due to the low risk for ingestion of the water.  The CEC monitoring recommendations were 
directed at surface spreading using tertiary‐treated recycled water (specifically, recycled water 
and groundwater monitoring) and injection projects using recycled water that has undergone 
reverse osmosis and advanced oxidation (specifically, recycled water monitoring).  The Panel 
did not address or make recommendations related to CEC monitoring for SNMPs.   

Draft amendments to the SWRCB’s Recycled Water Policy were released in May 2012, 
September 2012, October 2012 (SWRCB hearing change sheets), and January 2013.  The May 
2012 draft amendment proposed, in accordance with the Panel’s recommendations, 1) 
monitoring requirements for CECs and surrogates in recycled water used for groundwater 
recharge; and 2) a reduction of priority pollutant monitoring of recycled water used for 
landscape irrigation.  In the September and October 2012 draft amendments, language was 
included that provided three exceptions for Regional Water Quality Control Boards to impose 
additional CEC monitoring requirements: 1) if recommended by CDPH (now the SWRCB Division 
of Drinking Water); 2) if requested by a project sponsor; and 3) required in an adopted SNMP.  
Stakeholders submitted written comments to the SWRCB asking that until such time as a 
SWRCB expert panel specifically makes recommendations regarding CEC monitoring for SNMPs, 
this issue should be left to stakeholders preparing SNMPs and the Basin Plan amendment 
process.  In response, the SWRCB deleted exception No. 3.  The Recycled Water Policy 
Amendment was adopted by the SWRCB on January 22, 2013 and was approved by the Office 
of Administrative Law on April 25, 2013.  
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Regulations regarding groundwater replenishment (both surface and subsurface applications) 
using recycled water are specified in California Code of Regulations, Title 22, Division 4, Chapter 
3, Articles 5.1 and 5.2.  These regulations establish monitoring requirements for indicator 
compounds that will be selected by the project sponsor based on several factors, including the 
indicator compound’s ability to characterize the presence of CECs.  Project sponsors must 
conduct studies at initial operation of the groundwater recharge project and at 5‐year intervals 
thereafter to determine the occurrence of indicator compounds in the recycled water.  The 
protocol for the occurrence study, the study’s results, and the indicator compounds to be 
monitored shall be reviewed and approved by the SWRCB Division of Drinking Water (formerly 
CDPH).   

The LARWQCB has taken actions to begin to address CECs and has begun to include 
requirements for CEC Special Studies in NPDES permits for Publicly Owned Treatment Works 
(POTWs) in the region.  The development of a CEC monitoring strategy for the region was 
identified as a priority project during the project selection phase of the 2011‐13 Basin Plan 
triennial review.  The SDLAC has begun monitoring effluent for CECs at the water reclamation 
plants that supply recycled water to the Central Basin.  For the West Coast Basin, there are no 
POTWs that discharge to inland surface water.  CEC monitoring requirements have been 
included in permits issued for the injection of recycled water at the AGB, DGB, and WCBB.  The 
list of CECs is based on prior versions of the CDPH (now the SWRCB Division of Drinking Water) 
draft groundwater recharge regulations (designated as the Endnote 5 compounds). 	

The USGS (2009) has conducted some groundwater monitoring for CECs in the CBWCB under 
the Groundwater Ambient Monitoring and Assessment (GAMA) program 
(http://pubs.usgs.gov/ds/387/).  No CECs were detected at concentrations higher than health‐
based thresholds.  In addition, the Southern California Coastal Water Research Project 
(SCCWRP) with the David and Lucile Packard Foundation has sponsored an expert panel to 
provide the State with recommendations on appropriate monitoring and management 
strategies for CECs to limit the impact of CECs on oceans, estuaries and coastal wetlands, and 
freshwater ecosystems (SCCWRP, 2012).  To vet the initial recommendation from the expert 
panel, SCCWRP is developing a proposed CEC pilot surface water monitoring plan to address 
which CECs to monitor, where and how often they should be monitored, and quality 
assurance/quality control guidelines.  The draft plan will be reviewed by the expert panel and 
stakeholders in Spring 2014 with a goal of finalizing the plan by the end of 2014.  Once finalized, 
3‐year pilot monitoring programs will be conducted at 6 locations throughout the State.  The 
expert panel and stakeholders will review the data from the pilot monitoring and will develop 
recommendations for NPDES surface water‐specific CEC monitoring programs.  

The SWRCB Recycled Water Policy states, “Each salt and nutrient management plan shall 
include . . . [a] provision for annual monitoring of Emerging Constituents/Chemicals of Emerging 
Concern (e.g., endocrine disruptors, personal care products or pharmaceuticals) (CECs) 
consistent with recommendations by CDPH and consistent with any actions by the State Water 
Board taken pursuant to paragraph 10(b) of this Policy.” (SWRCB, 2009).  Existing monitoring 
for CECs, as well as special studies that are investigating CECs, are discussed in detail in 
Appendix K Monitoring Plan of the SNMP.  As discussed further in Appendix K of the SNMP, 
monitoring for CECs in the Study Area is being conducted for the groundwater recharge 



 

Appendix G – Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater Quality                43 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

projects that utilize recycled water, wastewater treatment plants that discharge to surface 
water, and for special studies.  There are also ongoing leading edge research efforts to further 
develop analytical methods and understand the health implications of low level detections of 
CECs.  As such, no additional CEC monitoring was found to be warranted in the CBWCB and 
thus, not proposed as part of the SNMP Monitoring Program. 

3.5 Salt and Nutrient Groundwater Quality 

As discussed in Section 3.1, TDS, chloride, and nitrate‐N were selected as the most appropriate 
indicators of S/Ns in the CBWCB.  These three constituents were used to characterize existing 
S/N groundwater quality and assimilative capacities of the basins.   

BPO/BSBPOs for the CBWCB were established by the LARWQCB and are provided in Chapter 3 of 
the Basin Plan (LARWQCB, 1994).  The BPO/BSBPOs for TDS, nitrate‐N, and chloride are listed in 
Table G‐9.  There are BSBPOs for TDS and chloride in the Central Basin and West Coast Basin and 
a single BPO for nitrate‐N in both basins.   

The BPO and BSBPOs are the criteria used to evaluate the existing assimilative capacity of the 
CBWCB.  The existing assimilative capacity is the difference between average groundwater 
quality and the BPO/BSBPO. 

 

 

Table G-9 Water Quality Objectives for Salt and Nutrients in 
Groundwater in the CBWCB 

Indicator Constituent for Salt and Nutrients  Central Basin  West Coast Basin 

TDS  700 mg/L  800 mg/L 

Chloride  150 mg/L  250 mg/L 

Nitrate as Nitrogen (NO3‐N)  10 mg/L  10 mg/L 

     Source:  LARWQCB Basin Plan  
     mg/L – milligrams per liter 
 
 

 

3.5.1 TDS, Chloride, and Nitrate Fate and Transport 

Fate and transport describes the way a salt or nutrient move through an environment or media.  
Groundwater flow directions and rates, the characteristics of the constituent, and the 
characteristics of the aquifer determine fate and transport of any given constituent.  Vertical 
and horizontal groundwater flow direction and velocity were described in Section 2.9 Water 
Levels and Flow.    

S/Ns in source waters recharging the CBWCB may be increased through use and movement 
through the vadose zone and aquifer.  This can occur through fertilizer use, which adds nitrogen 
that is not completely removed by plant uptake.  S/Ns in irrigation water can also be 
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concentrated by evapotranspiration (ET).  Additionally, dry deposition, the process by which 
airborne pollutants are deposited to the earth, can contribute to increased S/Ns in percolating 
water.  As precipitation and irrigation water infiltrates, S/Ns in the shallow soils can be picked 
up from the surface soils.  S/Ns also exist in subsurface materials and can be leached via 
dissolution as water percolates.  

Some S/Ns, such as TDS and chloride are considered conservative in that they are not readily 
attenuated in the environment.  In contrast, processes that affect the fate and transport of 
nitrogen compounds are complex, with transformation, attenuation, uptake and leaching in 
various environments.  Nitrate is the primary form of nitrogen detected in groundwater.  It is 
soluble in water and can easily pass through soil to the groundwater table.  Nitrate can persist 
in groundwater for decades and accumulate to high levels as more nitrogen is applied to the 
land surface every year.   

Assumptions regarding fate and transport processes and potential chemical reaction rates for 
S/Ns are described in Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater 
Quality.  

3.5.2 Water Quality Analysis Methodologies 

The methodologies used to calculate average groundwater quality and assimilative capacity are 
described in this section.  

3.5.2.1 Subareas/Layers for Water Quality Assessment   

In addition to the water quality assessment of each of the basins as a whole, the Central Basin 
was divided into distinct hydrogeologic subareas for purposes of characterizing groundwater 
quality and assimilative capacity, as listed in Table G‐10 and illustrated in Figure 2, and into four 
layers as listed in Table G‐2.  These subareas and layers are equivalent to those defined in the 
existing USGS groundwater model of the basins.  The division of the basins into subareas/layers 
was performed to better understand the lateral and vertical distribution of S/Ns and help 
inform and prioritize potential implementation measures.   

Areas seaward of the seawater intrusion barriers (referred to as coastal areas) have very high 
concentrations of TDS and chloride and lack groundwater production for potable use.  S/N 
average concentrations and assimilative capacities of the Central Basin and West Coast Basin, 
both including and excluding the coastal areas are provided for comparison.  The saline plume 
located inland of the WCBB13 is shown in Figure 2.  This is an area of high TDS and chloride 
associated with historical seawater intrusion prior to construction and operation of the WCBB.  
Average groundwater quality and available assimilative capacity were estimated for the West 
Coast Basin with the WCBB‐inland saline plume area removed and without the coastal areas.  
This analysis without this saline plume was only performed for the current basin average water 
quality and assimilative capacity calculations.  The saline plume could not be removed from the 
future water quality assessment because the baseline period calibration process and the future 

                                                       

13 Inland saline plumes associated with the AGB and the DGB are much less extensive and therefore, not removed 
from the calculations for average groundwater quality. 
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groundwater quality predictions (described in Appendix I Simulated Baseline and Future Salt 
and Nutrient Groundwater Quality) rely on the water balances generated by the USGS 
groundwater flow model, which does not consider the WCBB‐inland saline plume to be a 
subarea.  The average groundwater quality in the coastal areas were also calculated to illustrate 
the very poor quality water (i.e. no assimilative capacity for TDS and chloride) in these areas 
and the impact of including these areas in the basin averages.  S/N average concentrations and 
assimilative capacities were also calculated for the following subareas in the Central Basin:  
Montebello Forebay, Los Angeles Forebay, Whittier Area, Pressure Area including the coastal 
area, and Pressure Area excluding the coastal area.  The USGS flow model subareas shown in 
Figure 2 look slightly different than the basin subareas presented in Figure 1 due to the gridded 
nature of the model domain and the inclusion of a small portion of Orange County near the 
AGB. 

 

Table G-10   CBWCB Areas Assessed for Water Quality and Assimilative 
Capacity 

Groundwater Basin   Subareas in the Central Basin 

Central Basin (area seaward of AGB excluded)  Montebello Forebay  

Central Basin (area seaward of AGB included)  Los Angeles Forebay  

West Coast Basin (area seaward of DGB and 
WCBB excluded) 

Whittier Area 

West Coast Basin (area seaward of DGB and 
WCBB included) 

Pressure Area (area seaward of AGB excluded) 

West Coast Basin (area seaward of DGB & WCBB 
and WCBB‐inland saline plume excluded) a 

Pressure Area (area seaward of AGB included) 

Coastal Areas (i.e. areas seaward of the AGB, DGB, and WCBB) b 

   AGB – Alamitos Gap Seawater Intrusion Barrier 
   DGB – Dominguez Gap Seawater Intrusion Barrier 
   WCBB – West Coast Basin Seawater Intrusion Barrier 

   a – This basin area only used for current basin average and assimilative capacity calculations 
   b – Average groundwater quality and assimilative capacities for the coastal areas were calculated for    
          both the West Coast Basin and Central Basin 

 

 

It should be noted that two coastal areas in the West Coast Basin have been “de‐designated” by 
the LARWQCB, which means these areas are no longer considered to have municipal beneficial 
uses due to degradation from historical seawater intrusion (LARWQCB, 1998 and 2011).  Figure 
3 shows the two de‐designated areas; one is in the area underlying Terminal Island and 
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portions of the Los Angeles and Long Beach Harbors and the second is in the El Segundo area.  
The groundwater in these areas is characterized by the LARWQCB as tidally‐influenced in 
elevation and brackish to saline (LARWQCB, 2009).  The de‐designation of these coastal areas 
supports the conclusion that other coastal areas seaward of the barriers are impacted to the 
extent that groundwater production for potable use is unlikely in the foreseeable future. 

3.5.2.2 Average S/N Groundwater Quality 

In accordance with the SWRCB Recycled Water Policy, the average S/N concentrations of the 
basin or subbasin will be estimated using the most recent five years of available data, unless an 
alternate time period is approved by the local RWQCB.  At the time the SNMP analysis was 
initiated14, the last available sampling event for some wells occurred in 2011; thus, sampling 
results from wells during the most recent five years of data (January 2007 through mid‐2012) 
were used to calculate current groundwater quality.  The water quality data set for the Study 
Area is very extensive and includes semi‐annual monitoring of the network of WRD nested wells 
and other data sets such as the SWRCB Division of Drinking Water (formerly CDPH) drinking 
water well database.  Water quality from a small number of wells associated with 
environmental release sites were used to help establish Model Layer 1 water quality 
concentrations near the DGB and AGB, where nested and production well data were not 
available.  Table G‐11 presents the quantity and type of wells used to estimate average 
groundwater quality in the Study Area. 

The median TDS, chloride, and nitrate‐N concentrations in wells in each model layer for the 
most recent 5‐year water quality averaging period was plotted on maps.  Figure 9 depicts 
different size and color circles representing median concentrations (dots maps).  Wells were 
assigned to model layers based on the elevations of their screened intervals.  Some wells 
(particularly production wells) are screened over multiple model layers and thus, were 
represented on more than one model layer map.  For wells screened in multiple layers, water 
quality data from all layers screened were included in the averaging process.  Wells with water 
quality but no well completion information were not included in the averaging analysis. 

Medians were used instead of arithmetic averages because:  

1. Well medians can be reliably calculated for datasets with mixed censored and non‐
censored data (i.e. detects and not detects), which was common in the nitrate dataset; 
and 

2. Well medians allow for use of the entire water quality dataset while minimizing the 
skewing effect of potential data outliers and do not rely on parametric statistical 
methods that assume normal data distribution to remove potential outliers.  

   

                                                       

14 The CBWCB SNMP data collection and analysis process began in May 2012. 
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     Table G-11 Summary of Wells Used for Water Quality Evaulation 

Well Type Total
Central    

Pressure

West 

Coast 

Basin

Los 

Angeles 

Forebay

Montebello 

Forebay

Whittier   

Area

 TDS

 # of WRD Nested MWs 8 4 0 NA 4 NA

 # of Production Wells 5 0 0 NA 5 NA

 # of other MWs 8 0 0 NA 8 NA

TOTAL 21 4 0 NA 17 NA

 Chloride

 # of WRD Nested MWs 8 4 0 NA 4 NA

 # of Production Wells 5 0 0 NA 5 NA

 # of other MWs 10 0 0 NA 10 NA

TOTAL 23 4 0 NA 19 NA

 Nitrate as N

 # of WRD Nested MWs 8 4 0 NA 4 NA

 # of Production Wells 2 0 0 NA 2 NA

 # of other MWs 10 0 0 NA 10 NA

TOTAL 20 4 0 NA 16 NA

 TDS

 # of WRD Nested MWs 48 19 14 3 11 1

 # of Production Wells 65 25 3 2 35 0

 # of other MWs 2 0 0 0 2 0

TOTAL 115 44 17 5 48 1

 Chloride

 # of WRD Nested MWs 48 19 14 3 11 1

 # of Production Wells 65 25 3 2 35 0

 # of other MWs 2 0 0 0 2 0

TOTAL 115 44 17 5 48 1

 Nitrate as N

 # of WRD Nested MWs 48 19 14 3 11 1

 # of Production Wells 36 12 1 1 22 0

 # of other MWs 2 0 0 0 2 0

TOTAL 86 31 15 4 35 1

Model Layer 1

Model Layer 2
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Table G-11    Summary of Wells Used for Water Quality Evaluation 
(continued) 

          MWs ‐ monitoring wells   WRD ‐ Water Replenishment District of Southern California        
          TDS ‐ total dissolved solids  N ‐ nitrogen    # ‐ Quantity     
          NA ‐ not applicable; Model Layer 1 of limited extent or unsaturated in these areas (see Section 2.5.3 ‐ USGS‐Defined 
                   Aquifer System and Model Layers)"             
         Data from wells screened across multiple model layers are included in the analysis for all layers screened   
           

Well Type Total
Central     

Pressure

West Coast 

Basin

Los Angeles 

Forebay

Montebello 

Forebay

Whittier    

Area

 TDS

 # of WRD Nested MWs 144 42 59 12 28 3

 # of Production Wells 175 96 15 16 48 0

 # of other MWs 5 0 5 0 0 0

TOTAL 324 138 79 28 76 3

 Chloride

 # of WRD Nested MWs 144 42 59 12 28 3

 # of Production Wells 173 96 15 15 47 0

 # of other MWs 5 0 5 0 0 0

TOTAL 322 138 79 27 75 3

 Nitrate as N

 # of WRD Nested MWs 144 42 59 12 28 3

 # of Production Wells 71 27 5 9 30 0

 # of other MWs 2 0 2 0 0 0

TOTAL 217 69 66 21 58 3

 TDS

 # of WRD Nested MWs 53 21 20 1 10 1

 # of Production Wells 57 39 3 14 1 0

 # of other MWs 0 0 0 0 0 0

TOTAL 110 60 23 15 11 1

 Chloride

 # of WRD Nested MWs 53 21 20 1 10 1

 # of Production Wells 57 39 3 14 1 0

 # of other MWs 0 0 0 0 0 0

TOTAL 110 60 23 15 11 1

 Nitrate as N

 # of WRD Nested MWs 53 21 20 1 10 1

 # of Production Wells 22 12 2 7 1 0

 # of other MWs 0 0 0 0 0 0

TOTAL 75 33 22 8 11 1

Model Layer 3

Model Layer 4
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Box plots were prepared to illustrate the distribution of the median well concentrations in each 
layer and subarea (Figure 33).  Box plots illustrate the minimum, maximum, median, and 25th 
and 75th percentile concentrations for TDS, chloride, and nitrate‐N in wells used to calculate the 
median concentration of each layer and subarea.   

The TDS, chloride, and nitrate‐N dots maps were then used to develop concentration contour 
maps for each layer and subarea using geographical information system (GIS) spatial analysis 
tools (Figure 10).  Chloride concentration contour maps previously prepared by the LACDPW for 
each seawater instrusion barrier were also considered in developing the chloride concentration 
contours in the vicinity of the seawater barriers.  The average TDS/chloride ratio of wells 
located in the vicinity of the barriers were used to incorporate the LACDPW chloride map 
information into the TDS concentration contour map prepared for the analysis.  GIS spatial 
analysis tools were then used to extract the average concentrations for each subarea and layer. 

In addition, the average water quality for all layers in each subarea was calculated by weighting 
the average concentration in each layer by the volume of water in each layer (in 2010).  The 
volume of water in each subarea/layer was determined by calculating the volume of water in 
each model cell based on its size (2,640 feet x 2,640 feet), saturated thickness based on the 
2010 groundwater surface elevation, and cell specific yield as assigned in the USGS/GBMP 
model.  Cell volumes were then aggregated by subarea/layer.  Finally, the water quality from all 
subareas and layers within each basin were amalgamated into a single average value for the 
Central Basin and West Coast Basin. 

For each basin, two average concentrations were calculated:  one average includes the coastal 
areas seaward of the seawater barriers and the other average excludes these coastal areas.  For 
the West Coast Basin, a third average groundwater quality estimate was calculated excluding 
the WCBB‐inland saline plume and coastal area (see Figure 17) in order to evaluate the impact 
of the plume on overall basin groundwater quality. 

3.5.2.3 Available Existing Assimilative Capacity 

The average TDS, chloride, and nitrate‐N concentrations for each subarea/layer and for the 
Central Basin and West Coast Basin both with and without the coastal areas were compared to 
the BPO/BSBPO to determine the current existing available assimilative capacity.  The available 
assimilative capacity is the difference between the average groundwater quality and the BPO or 
BSBPO. 

3.5.3 TDS in Groundwater 

3.5.3.1 TDS Concentrations 

Figure 9 (dot maps) shows median TDS, chloride, and nitrate‐N concentrations for monitoring 
wells and production wells in each model layer for the recent 5‐year water quality averaging 
period (2007 through 2012).  Note that Model Layer 1 does not exist across the entire Study 
Area and its extent is shown by gray shading in the figures in the top row of maps in Figure 9.  
As shown on Figure 24 and discussed in Section 2.5.3, Model Layer 1 extends into a very small 
portion of the Whittier Area where no water quality data exists.  Similarly in the Los Angeles 
Forebay, Model Layer 1 is typically unsaturated and therefore, there are no monitoring well or 
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production well data for this layer in this area.  In some portions of the Central Basin Pressure 
Area and the West Coast Basin, Model Layer 1 also does not exist.  Accordingly, for the SNMP 
analysis, loading was directed into Model Layer 2 in the areas where Model Layer 1 does not 
exist, as shown on the top row of maps in Figure 9.  Not including Model Layer 1 in the Whittier 
Area and Los Angeles Forebay had almost no effect on the estimation of average groundwater 
quality because Model Layer 1 is very thin and contains a very small volume of water relative to 
the other model layers (2, 3, and 4).  Circles of various sizes and colors representing the TDS 
medians are shown in the maps along the left column of the figure with Layer 1 on top and 
Layer 4 on the bottom.   

In the Central Basin, TDS was detected above the BSBPO of 700 mg/L in some wells in all four 
layers; although the majority of wells are below the BSBPO.  Elevated concentrations were 
detected in isolated wells in all of the subareas.   

In the West Coast Basin, elevated TDS concentrations above the BSBPO of 800 mg/L were 
detected more frequently in Model Layers 2, 3, and 4 due to saline plumes caused by historical 
seawater intrusion.  There were no nested monitoring wells or production wells screened in 
Model Layer 1 in the West Coast Basin.  To address this data gap, TDS data from shallow 
monitoring wells (screened in Layer 1) associated with several environmental release sites were 
considered in the areas near the DGB and AGB. 

Figure 33 shows the statistical distribution of the well medians as box plots for TDS, chloride, 
and nitrate‐N for each subarea/layer.  TDS box plots are shown along the left column of the 
figure with Layer 1 on the top and Layer 4 on the bottom.  Box plots were prepared to illustrate 
the distribution of well median concentrations.  The box plots illustrate the minimum, 
maximum, and 25th, 50th (median), and 75th percentile of well median concentrations in each 
subarea and model layer.  Where only a dash is shown (i.e., no box plot), only one well median 
was available.  Note that the West Coast Basin exhibits the widest distribution of TDS median 
concentrations, which is expected given that wells within and outside saline plumes represent a 
wide range of concentrations.  Other areas show a narrower distribution of well median 
concentrations. 

Figure 10 shows the TDS concentration contour maps along the left column of the figure.  In 
order to further augment the contouring data set, annual depth‐discrete chloride concentration 
contour maps previously prepared by LACDPW for each of the barriers were considered based 
on the observed relationship between chloride and TDS concentrations in wells located in the 
vicinity of the barriers.  

As shown in Figure 10, there are a few hot spots of TDS concentrations above the BSBPO of 700 
mg/L in the Central Basin, but the majority of the groundwater in the basin is below the BSBPO.  
In the West Coast Basin, large areas of elevated TDS concentrations above the BSBPO are 
observed near and inland of the seawater intrusion barriers and elsewhere as isolated hot 
spots.   

3.5.3.2 Average TDS Concentrations and Assimilative Capacity 

Based on the concentration contour maps (Figure 10), the average TDS concentrations were 
calculated in each subarea/layer.  Volume‐weighted concentrations for combined layers for 
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each subarea, and for the Central Basin and West Coast Basin both with and without the coastal 
areas were calculated.  In addition, averages were calculated for the West Coast Basin without 
the coastal areas and the WCBB‐inland saline plume.  The averages for just the coastal areas 
seaward of the barriers were calculated to illustrate the very poor quality water in these areas 
with respect to TDS and chloride and the impact of including these areas in the basin averages.  
Table G‐12 and Figure 11 present the average TDS concentrations, BSBPOs, and available 
assimilative capacity. 

For the Central Basin, average TDS concentrations in all layers and the volume‐weighted total 
average for the entire basin, both including and excluding the coastal area, are below the 
BSBPO of 700 mg/L.  For the Central Basin, Model Layer 2 within the Los Angeles Forebay 
exceeds the TDS BSBPO; the average TDS concentration is weighted by the existence of only 
one well with a relatively high TDS concentration.  Similarly, there is only one data point in the 
Whittier Area and as a result, Model Layers 3 and 4 and the overall subarea average exceed the 
TDS BSBPO.  The distribution of higher TDS levels with depth in the Whittier Area indicates that 
the cause is likely naturally occurring conditions at depth, not a surface release.  If a surface 
release were the source of the elevated TDS, one would expect higher TDS concentrations in 
the shallowest zones, which is not observed.  Dissolution of formation materials high in silts and 
clays and/or of marine origin in the Whittier Area can result in naturally high TDS 
concentrations in ambient groundwater.  The Puente Hills located north of the Whittier Area 
provide some of the source materials for the Whittier Area aquifers as well as for the Puente 
Subbasin located north of the Puente Hills.  These source materials are relatively fine‐grained 
and have resulted in high ambient TDS concentrations in the Puente Subbasin.   

The Montebello Forebay, Central Basin Pressure Area (with and without the coastal area), and 
the entire Central Basin (with and without the coastal area), are all below the TDS BSBPO in all 
layers and in the overall average of all layers.  The average TDS concentrations for the entire 
Central Basin both including and excluding the coastal area are below the BSBPO.  There is 162 
mg/L of available existing assimilative capacity for TDS in the Central Basin when the coastal 
area is included and 171 mg/L of available capacity when the coastal area is excluded. 

For the West Coast Basin, average TDS concentrations in all layers and the volume‐weighted 
total average for the entire basin, both including and excluding the coastal areas, exceed the 
BSBPO of 800 mg/L.  With the coastal areas excluded, the average TDS concentration in Model 
Layer 3 is just below the BSBPO, while all other layers and the combined layers exceed the 
BSBPO.  There is ‐624 mg/L of assimilative capacity in the West Coast Basin when the coastal 
areas are included and ‐90 mg/L of assimilative capacity when the coastal areas are excluded.  
The negative numbers indicate that there is no existing available assimilative capacity for TDS in 
the West Coast Basin as a result of historical seawater intrusion.  Nonetheless, existing 
implementation measures including the seawater barriers and desalters are reducing overall 
TDS levels in the basin and additional proposed projects described in Appendix J 
Implementation Plan, including increased AWT recycled water recharge at the barriers and 
expanded desalter operations, will likely further reduce TDS levels in the future.  When the 
coastal areas and the WCBB‐inland saline plume are removed from the West Coast Basin 
average, there is 53 mg/L of available assimilative capacity for TDS, illustrating the significant 
impacts of saline plumes on the overall basin average. 
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Table G-12    Average TDS, Chloride, and Nitrate Concentrations in Subareas/Layers and in the Central Basin and West Coast Basin 

 

TDS Cl NO3‐N TDS Cl NO3‐N TDS b Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

1 NA NA NA 486 79 1.94 NA NA NA 658 130 0.17 619 107 0.18 555 100 1.23 538 90 1.25 2,150 851 0.04 1,223 293 0.01 1,223 293 0.01 2,427 1,028 0.05

2 788 105 0.08 482 80 1.95 636 73 1.81 621 108 0.08 602 96 0.08 623 102 0.43 610 93 0.44 2,067 884 0.15 1,072 365 0.20 1,052 371 0.20 4,029 1,904 0.03

3 672 83 0.22 551 86 1.18 966 111 0.42 470 59 0.15 459 50 0.15 540 69 0.31 533 63 0.32 1,247 646 0.04 781 276 0.05 676 179 0.05 2,170 1,379 0.00

4 479 63 0.02 555 102 0.13 1,410 184 0.00 435 51 0.02 417 42 0.02 493 64 0.03 480 57 0.03 1,396 585 0.00 972 327 0.00 729 233 0.00 2,252 1,099 0.00

640 81 0.15 534 88 1.13 1,007 121 0.57 485 65 0.10 470 55 0.10 538 73 0.28 529 67 0.28 1,424 660 0.04 890 306 0.05 747 224 0.05 2,464 1,343 0.01

700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 800 250 10.00 800 250 10.00 800 250 10.00
700/ 

800

150/ 

250
10.00

60 69 9.85 166 62 8.87 ‐307 29 9.43 215 85 9.90 230 95 9.90 162 77 9.72 171 83 9.72 ‐624 ‐410 9.96 ‐90 ‐56 9.95 53 26 9.95
‐1,764/ 

‐1,664

‐1,193/ 

‐1,093
9.99

TDS ‐ total dissolved solids

Cl ‐ chloride

NO3‐N ‐ nitrate as nitrogen

NA ‐ not applicable; no Model Layer 1 in these areas

Averages based on groundwater concentration contour maps; average of all layers is a weighted average based on area and aquifer thickness

Negative numbers indicate there is no available assimilative capacity

BPO/BSBPO ‐ Basin Plan Objective or Basin Specific Basin Plan Objective

 ‐ Average concentration indicated exceeds BPO

 ‐ Model  Layer 1 not included; typically unsaturated within the Los Angeles Forebay and of very limited extent Whittier Area (see explanation in Section 2.5.3)

a ‐ Includes both Central Basin and West Coast Basin

b ‐ Elevated TDS and chloride concentrations in the Whittier Area are likely naturally occurring as discussed in Section 3.5.3.2

West Coast Basin        

(no coastal area & no 

saline plume)

Coastal Area a

(seaward of seawater 

barriers)

GROUNDWATER QUALITY IN SUBAREAS/MODEL LAYERS AND IN THE CBWCB

(all concentrations in mg/L)

Assimilative 

Capacity

Average of all 

layers

Model Layer
Los Angeles Forebay Montebello Forebay Whittier Area

Central Pressure Area

(including coastal area)

Central Pressure Area

(no coastal area)

Central Basin

(including coastal area)

Central Basin 

(no coastal area)

West Coast Basin

(including coastal area)

West Coast Basin        

(no coastal area)

BPO/BSBPO
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For the coastal areas, average TDS concentrations in all layers and the volume‐weighted total 
average for all layers exceed the BSBPOs of 700 mg/L and 800 mg/L in the Central Basin and 
West Coast Basin, respectively.  There is ‐1,764 and ‐1,664 mg/L of assimilative capacity in the 
coastal areas in the Central Basin and West Coast Basin, respectively.  The negative number 
indicates that there is no existing available assimilative capacity for TDS in the coastal areas as a 
result of seawater intrusion.  The results for the coastal areas also illustrate the significant 
impact that the coastal areas have on overall basin averages.  Based on the high TDS levels, 
groundwater production for potable use is unlikely to occur in the foreseeable future in the 
coastal areas. 

3.5.1 Chloride in Groundwater 

3.5.1.1 Chloride Concentrations 

The middle column of plots on Figure 9 show median chloride concentrations (dots maps) for 
wells in each model layer, with  Model Layer 1 on top and Model Layer 4 on the bottom.   

In the Central Basin, chloride was detected below the BSBPO of 150 mg/L in most wells in all 
four layers.  Elevated chloride concentrations were detected in one well near the coast in 
Model Layer 1, likely due to historical seawater intrusion. 

In the West Coast Basin, elevated chloride concentrations above the 250 mg/L BSBPO are 
detected more frequently in Model Layers 2, 3, and 4, due to saline plumes.  There are no 
nested monitoring wells or production wells screened in Model Layer 1 in the West Coast Basin.  
To address this data gap, chloride data from shallow monitoring wells (screened in Layer 1) 
associated with several environmental release sites with were considered in the areas near the 
DGB and AGB. 

Figure 33 shows the statistical distribution of the chloride medians as box plots for each 
subarea/layer.  Chloride box plots are shown in the middle column of charts, with Model Layer 
1 on the top and Model Layer 4 on the bottom.  Note that the West Coast Basin exhibits the 
widest distribution of chloride median concentrations, which is expected given that wells within 
and outside saline plumes are represented.  Other areas show a smaller distribution of values. 

Figure 10 shows the contoured chloride maps in the middle column of the figure.  In order to 
further augment the contouring data set, annual depth‐discrete chloride concentration contour 
maps previously prepared by LACDPW for each of the barriers were also considered.  As shown 
in Figure 10, chloride concentrations in most of the Central Basin are below the BSBPO of 150 
mg/L.  In the West Coast Basin, large areas of elevated chloride concentrations are detected 
near and inland of the seawater intrusion barriers, as well as in isolated hot spots. 

3.5.1.2 Average Chloride Concentrations and Assimilative Capacity 

Based on the groundwater quality contour maps (Figure 10), the average chloride 
concentration in each model subarea/layer was calculated.  The combined volume‐weighted 
average concentration in all four layers was calculated for each subarea and for the Central 
Basin and West Coast Basin (both including and excluding the coastal areas).  Table G‐12 and 
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Figure 12 present the average chloride concentrations, the BSBPO, and available assimilative 
capacity.  

For the Central Basin, average chloride concentrations in all layers and the volume‐weighted 
total average for the entire basin, both including and excluding the coastal area, are below the 
BSBPO of 150 mg/L.  Model Layer 4 in the Whittier Area exceeds the BSPO; although, the 
average of all layers in the Whittier Area is below the BSBPO.  Similar to the results for TDS, 
elevated chloride at depth in the Whittier Area is likely due to naturally occurring conditions, 
not a surface release.  If a surface release were the source of the elevated chloride, one would 
expect higher chloride concentrations in the shallowest zones, which is not observed.  
Dissolution of formation materials of marine origin in the Whittier Area can result in naturally 
high chloride concentrations in ambient groundwater.  The adjacent Puente Hills are comprised 
of a thick sequence of sedimentary marine bedrock units.  These marine source rocks for the 
aquifers in the Whittier Area are fine‐grained and a potential source of the elevated chloride 
observed at depth.  The amalgamated Central Basin layer averages, both including and 
excluding the coastal area, are also below the BSBPO.  There is 77 mg/L of available assimilative 
capacity in the Central Basin when the coastal area is included and 83 mg/L of available 
assimilative capacity when the coastal area is excluded.  

For the West Coast Basin, average chloride concentrations in all layers and the volume‐
weighted total average for the entire basin, both including and excluding the coastal areas, 
exceed the BSBPO of 250 mg/L.  There is ‐410 mg/L of assimilative capacity in the West Coast 
Basin when the coastal area is included and ‐56 mg/L of assimilative capacity when the coastal 
areas are excluded.  The negative numbers indicate that there is no existing available 
assimilative capacity for chloride in the West Coast Basin due to seawater intrusion.  
Nonetheless, existing implementation measures including the seawater barriers and desalters 
are reducing overall chloride levels in the basin and additional proposed projects described in 
Appendix J Implementation Plan, including increased AWT recycled water recharge at the 
barriers and expanded desalter operations, will likely further reduce chloride levels in the 
future.  When the coastal areas and the WCBB‐inland saline plume are removed from the West 
Coast Basin average, there is 26 mg/L of available assimilative capacity for chloride, illustrating 
the significant impacts of saline plumes on the overall basin average. 

For the coastal areas, average chloride concentrations in all layers and the volume‐weighted 
total average for all layers exceed the BSBPOs of 150 mg/L and 250 mg/L in the Central Basin 
and West Coast Basin, respectively.  There is ‐1,193 and ‐1,093 mg/L of assimilative capacity in 
the coastal areas in the Central Basin and West Coast Basin, respectively.  The negative 
numbers indicate that there is no existing available assimilative capacity for chloride in the 
coastal areas as a result of seawater intrusion.  The results for the coastal areas also illustrate 
the significant impact that the coastal areas have on overall basin averages.  Based on the high 
chloride levels, groundwater production for potable use is unlikely to occur in the foreseeable 
future in the coastal areas. 



 

 

Appendix G – Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater Quality                55 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

3.5.2 Nitrate in Groundwater 

3.5.2.1 Nitrate‐N Concentrations 

The right column of maps on Figure 9 shows median nitrate‐N concentrations for wells in each 
model layer, with  Model Layer 1 on top and Model Layer 4 on the bottom.   

In the Central Basin, nitrate‐N is below the MCL/BPO of 10 mg/L in most wells in all four layers, 
with a few exceptions.  A few wells with higher nitrate‐N concentrations but below the MCL 
were observed in the Montebello Forebay (Model Layers 1, 2, and 3), Los Angeles Forebay 
(Model Layers 2 and 3), and Whittier Area (Model Layer 2).  Two wells with elevated 
concentrations above the MCL were observed in the Central Basin Pressure Area (Model Layer 
3) and in the Los Angeles Forebay (Model Layer 3). 

In the West Coast Basin, a few wells with elevated nitrate‐N concentrations but below the 10 
mg/L MCL were observed in Model Layers 2 and 3; only two of the wells (in Layer 2) have 
median concentrations that exceed the MCL.   

Figure 33 shows the statistical distribution of the nitrate‐N median concentrations as box plots 
in each subarea/layer.  Nitrate‐N box plots are shown along the right column in the figure, with 
Model Layer 1 on the top and Model Layer 4 on the bottom.  While there are a few wells 
containing nitrate‐N above the MCL of 10 mg/L, the box plots show the majority of wells have 
low nitrate‐N median concentrations significantly below the MCL.  

Figure 10 shows the nitrate‐N concentration contour maps along the right column in the figure.  
As shown in the figure, only isolated hot spots of elevated nitrate‐N concentrations are 
detected in Model Layers 1, 2, and 3 in both the Central Basin and West Coast Basin.    

3.5.2.2 Average Nitrate‐N Water Quality and Assimilative Capacity 

Based on the groundwater quality contour maps (Figure 10), the average nitrate‐N 
concentration in each subarea/layer was calculated.  The combined volume‐weighted average 
concentration in all four layers was calculated for each subarea and for the Central Basin and 
West Coast Basin (both including and excluding the coastal areas).  Table G‐12 and Figure 13 
present the average nitrate‐N concentrations, the MCL/BPO of 10 mg/L, and available 
assimilative capacity.   Overall, nitrate‐N concentrations in the CBWCB are significantly below 
the MCL/BPO and thus, nitrate is not considered a constituent of concern in the CBWCB and 
there is available assimilative capacity in both basins. 

In the Central Basin, average nitrate‐N concentrations in all subareas/layers are significantly 
below the MCL of 10 mg/L.  The amalgamated average nitrate‐N concentrations in the Central 
Basin, both including and excluding the coastal area, are also below the MCL.  There is 9.72 
mg/L of available assimilative capacity in the Central Basin whether the coastal area is excluded 
or included. 

For the West Coast Basin, average nitrate‐N concentrations in all layers and the volume‐
weighted total average for the entire basin, both including and excluding the coastal areas, are 
significantly below the MCL of 10 mg/L.  There is 9.96 mg/L of available assimilative capacity in 
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the West Coast Basin when the coastal areas are included and 9.95 mg/L of available 
assimilative capacity when the coastal areas are excluded. 



 

 
     
Appendix G – Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater Quality               Attachment G‐A ‐ 1 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin  February 12, 2015 

Attachment G‐A 

Construction Information for  
WRD Nested Groundwater Monitoring Wells 

 
Below is a table summarizing the construction information for over 300 nested groundwater 
monitoring wells at more than 55 locations in the Central Basin and West Coast Basin.  These 
wells are owned by the Water Replenishment District of Southern California (WRD) and 
sampled semi‐annually as part of WRD’s Regional Groundwater Monitoring Program (RGWMP).  
Each nested well is screened in a specific aquifer, which helps to monitor regional groundwater 
quality and water levels.  These nested monitoring wells are depicted in Figure 25. 
 

CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

Bell #1 1 102041 1750 1730 1750 Pico Formation 

  2 102042 1215 1195 1215 Sunnyside 

  3 102043 985 965 985 Silverado 

  4 102044 635 615 635 Silverado 

  5 102045 440 420 440 Hollydale 

  6 102046 270 250 270 Gage 

Bell Gardens #1 1 101954 1795 1775 1795 Sunnyside 

  2 101955 1410 1390 1410 Sunnyside 

  3 101956 1110 1090 1110 Sunnyside 

  4 101957 875 855 875 Silverado 

  5 101958 575 555 575 Lynwood 

  6 101959 390 370 390 Gage 

Carson #1 1 100030 1010 990 1010 Sunnyside 

  2 100031 760 740 760 Silverado 

  3 100032 480 460 480 Lynwood 

  4 100033 270 250 270 Gage 

Carson #2 1 101787 1250 1230 1250 Sunnyside 

  2 101788 870 850 870 Silverado 

  3 101789 620 600 620 Silverado 

  4 101790 470 450 470 Lynwood 

  5 101791 250 230 250 Gage 
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CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

Carson #3 1 102075 1800 1600 1620 Pico Formation 

  2 102076 1240 1220 1240 Sunnyside 

  3 102077 1100 1080 1100 Sunnyside 

  4 102078 890 870 890 Silverado 

  5 102079 640 620 640 Silverado 

  6 102080 380 360 380 Lynwood 

Cerritos #1 1 100870 1215 1155 1175 Sunnyside 

  2 100871 1020 1000 1020 Sunnyside 

  3 100872 630 610 630 Lynwood 

  4 100873 290 270 290 Gage 

  5 100874 200 180 200 Artesia 

  6 100875 135 125 135 Artesia 

Cerritos #2 1 101781 1470 1350 1370 Sunnyside 

  2 101782 935 915 935 Silverado 

  3 101783 760 740 760 Silverado 

  4 101784 510 490 510 Jefferson 

  5 101785 370 350 370 Gage 

  6 101786 170 150 170 Gaspur 

Chandler #3B 1 100082 363 341 363 Gage/Lynwood/Silverado

Chandler #3A 2 100083 192 165 192 Gage/Lynwood/Silverado

Commerce #1 1 100881 1390 1330 1390 Pico Formation 

  2 100882 960 940 960 Sunnyside 

  3 100883 780 760 780 Sunnyside 

  4 100884 590 570 590 Silverado 

  5 100885 345 325 345 Hollydale 

  6 100886 225 205 225 Exposition/Gage 

Compton #1 1 101809 1410 1370 1390 Sunnyside 

  2 101810 1170 1150 1170 Sunnyside 

  3 101811 820 800 820 Silverado 

  4 101812 480 460 480 Hollydale 

  5 101813 325 305 325 Gage 
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CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

Compton #2 1 101948 1495 1475 1495 Sunnyside 

  2 101949 850 830 850 Sunnyside 

  3 101950 605 585 605 Silverado 

  4 101951 400 380 400 Hollydale 

  5 101952 315 295 315 Gage 

  6 101953 170 150 170 Exposition 

Downey #1 1 100010 1190 1170 1190 Sunnyside 

  2 100011 960 940 960 Silverado 

  3 100012 600 580 600 Silverado 

  4 100013 390 370 390 Hollydale/Jefferson 

  5 100014 270 250 270 Gage 

  6 100015 110 90 110 Gaspur 

Gardena #1 1 100020 990 970 990 Sunnyside 

  2 100021 465 445 465 Silverado 

  3 100022 365 345 365 Lynwood 

  4 100023 140 120 140 Gage 

Gardena #2 1 101804 1335 1275 1335 Sunnyside 

  2 101805 790 770 790 Silverado 

  3 101806 630 610 630 Silverado 

  4 101807 360 340 360 Lynwood 

  5 101808 255 235 255 Gardena 

Hawthorne #1 1 100887 990 910 950 Sunnyside 

  2 100888 730 710 730 Silverado 

  3 100889 540 520 540 Silverado 

  4 100890 420 400 420 Silverado 

  5 100891 260 240 260 Lynwood 

  6 100892 130 110 130 Gage 

Huntington Park #1 1 100005 910 890 910 Silverado 

  2 100006 710 690 710 Jefferson 

  3 100007 440 420 440 Gage 

  4 100008 295 275 295 Exposition 

  5 100009 134 114 134 Gaspur 
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CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

Inglewood #1 1 100091 1400 1380 1400 Pico Formation 

  2 100092 885 865 885 Pico Formation 

  3 100093 450 430 450 Silverado 

  4 100094 300 280 300 Lynwood 

  5 100095 170 150 170 Gage 

Inglewood #2 1 100824 860 800 840 Pico Formation 

  2 100825 470 450 470 Sunnyside 

  3 100826 350 330 350 Silverado 

  4 100827 245 225 245 Lynwood 

Inglewood #3 1 102138 1940 1900 1940 Pico Formation 

  2 102139 1460 1440 1460 Pico Formation 

  3 102140 1275 1255 1275 Pico Formation 

  4 102141 910 890 910 Pico Formation 

  5 102142 560 540 560 Silverado 

  6 102143 390 370 390 Lynwood/Silverado 

  7 102144 265 245 265 Gage/Lynwood 

Lakewood #1 1 100024 1009 989 1009 Sunnyside 

  2 100025 660 640 660 Silverado 

  3 100026 470 450 470 Lynwood 

  4 100027 300 280 300 Gage 

  5 100028 160 140 160 Artesia 

  6 100029 90 70 90 Bellflower 

Lakewood #2 1 102151 2000 1960 2000 Sunnyside 

  2 102152 1760 1740 1760 Sunnyside 

  3 102153 1320 1300 1320 Sunnyside 

  4 102154 1015 995 1015 Silverado 

  5 102155 710 690 710 Lynwood 

  6 102156 575 555 575 Jefferson 

  7 102157 275 255 275 Gage 

  8 102158 120 110 120 Artesia 
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CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

La Mirada #1 1 100876 1150 1130 1150 Sunnyside 

  2 100877 985 965 985 Silverado 

  3 100878 710 690 710 Lynwood 

  4 100879 490 470 490 Jefferson 

  5 100880 245 225 245 Gage 

Lawndale #1 1 102171 1400 1360 1400 Pico Formation 

  2 102172 905 885 905 Pico Formation 

  3 102173 635 615 635 Pico Formation 

  4 102174 415 395 415 Silverado 

  5 102175 310 290 310 Lynwood 

  6 102176 190 170 190 Gardena 

Lomita #1 1 100818 1340 1240 1260 Sunnyside 

  2 100819 720 700 720 Sunnyside 

  3 100820 570 550 570 Silverado 

  4 100821 420 400 420 Silverado 

  5 100822 240 220 240 Gage 

  6 100823 120 100 120 Gage 

Long Beach #1 1 100920 1470 1430 1450 Sunnyside 

  2 100921 1250 1230 1250 Sunnyside 

  3 100922 990 970 990 Silverado 

  4 100923 619 599 619 Lynwood 

  5 100924 420 400 420 Jefferson 

  6 100925 175 155 175 Gage 

Long Beach #2 1 101740 1090 970 990 Sunnyside 
  2 101741 740 720 740 Sunnyside 
  3 101742 470 450 470 Silverado 
  4 101743 300 280 300 Lynwood 
  5 101744 180 160 180 Gage 
  6 101745 115 95 115 Gaspur 

Long Beach #3 1 101751 1390 1350 1390 Sunnyside 
  2 101752 1017 997 1017 Silverado 
  3 101753 690 670 690 Silverado 
  4 101754 550 530 550 Silverado 
  5 101755 430 410 430 Lynwood 
 
       



 

 
     
Appendix G – Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater Quality               Attachment G‐A ‐ 6 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin  February 12, 2015 

CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

Long Beach #4 1 101759 1380 1200 1220 Pico Formation 
  2 101760 820 800 820 Sunnyside 

Long Beach #6 1 101792 1530 1490 1510 Pico Formation 
  2 101793 950 930 950 Sunnyside 
  3 101794 760 740 760 Sunnyside 
  4 101795 500 480 500 Silverado 
  5 101796 400 380 400 Lynwood 
  6 101797 240 220 240 Gage 

Long Beach #8 1 101819 1495 1435 1455 Pico Formation 
  2 101820 1040 1020 1040 Sunnyside 
  3 101821 800 780 800 Silverado 
  4 101822 655 635 655 Silverado 
  5 101823 435 415 435 Lynwood 
  6 101824 185 165 185 Gage 

Los Angeles #1 1 100926 1370 1350 1370 Pico Formation 
  2 100927 1100 1080 1100 Sunnyside 
  3 100928 940 920 940 Silverado 
  4 100929 660 640 660 Lynwood 
  5 100930 370 350 370 Gage 

Los Angeles #2 1 102003 1370 1330 1370 Pico Formation 
  2 102004 730 710 730 Sunnyside 
  3 102005 525 505 525 Sunnyside 
  4 102006 430 410 430 Silverado 
  5 102007 265 245 265 Lynwood 
  6 102008 155 135 155 Exposition 

Los Angeles #3 1 102069 1570 1210 1230 Sunnyside 
  2 102070 895 875 895 Silverado 
  3 102071 725 705 725 Lynwood 
  4 102072 570 550 570 Hollydale 
  5 102073 350 330 350 Gage 
  6 102074 210 190 210 Expo 
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CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

Los Angeles #4 1 102131 1780 1740 1780 Pico Formation 
  2 102132 1230 1190 1230 Pico Formation 
  3 102133 740 720 740 Sunnyside 
  4 102134 510 490 510 Silverado 
  5 102135 375 355 375 Lynwood 
  6 102136 255 235 255 Gage 

Lynwood #1 1 102211 2900 2880 2900 Pico Formation 
  2 102212 2450 2430 2450 Pico Formation 
  3 102213 1670 1650 1670 Pico Formation 
  4 102214 1465 1445 1465 Pico Formation 
  5 102215 1220 1200 1220 Pico Formation 
  6 102216 900 880 900 Sunnyside 
  7 102217 660 640 660 Lynwood/Silverado 
  8 102218 335 315 335 Gardena 
  9 102219 180 160 180 Gaspur 

Manhattan Beach 
#1 

1 102081 1990 1950 1990 Pico Formation 

2 102082 1590 1570 1590 Pico Formation 

  3 102083 1270 1250 1270 Sunnyside 

  4 102084 885 865 885 Silverado 

  5 102085 660 640 660 Silverado 

  6 102086 340 320 340 Lynwood 

  7 102087 200 180 200 Gage 

Montebello #1 1 101770 980 900 960 Pico Formation 

  2 101771 710 690 710 Sunnyside 

  3 101772 520 500 520 Silverado 

  4 101773 390 370 390 Lynwood 

  5 101774 230 210 230 Gage 

  6 101775 110 90 110 Exposition 

Norwalk #1 1 101814 1420 1400 1420 Sunnyside 

  2 101815 1010 990 1010 Silverado 

  3 101816 740 720 740 Lynwood 

  4 101817 450 430 450 Jefferson 

  5 101818 240 220 240 Gage 
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CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

Norwalk #2 1 101942 1480 1460 1480 Sunnyside 

  2 101943 1280 1260 1280 Sunnyside 

  3 101944 980 960 980 Silverado 

  4 101945 820 800 820 Lynwood 

  5 101946 500 480 500 Gardena 

  6 101947 256 236 256 Exposition 

Pico #1 1 100001 900 860 900 Pico Formation 

  2 100002 480 460 480 Silverado 

  3 100003 400 380 400 Silverado 

  4 100004 190 170 190 Gardena 

Pico #2 1 100085 1200 1180 1200 Sunnyside 

  2 100086 850 830 850 Sunnyside 

  3 100087 580 560 580 Sunnyside 

  4 100088 340 320 340 Silverado 

  5 100089 255 235 255 Lynwood 

  6 100090 120 100 120 Gaspur 

PM-1 Columbia 1 100042 605 555 595 Sunnyside 

  2 100043 510 460 500 Silverado 

  3 100044 290 240 280 Lynwood 

  4 100045 210 160 200 Lynwood 

PM-3 Madrid 1 100034 685 640 680 Sunnyside 

  2 100035 525 480 520 Silverado 

  3 100036 285 240 280 Lynwood 

  4 100037 190 145 185 Gage 

PM-4 Mariner 1 100038 720 670 710 Sunnyside 

  2 100039 550 500 540 Silverado 

  3 100040 390 340 380 Lynwood 

  4 100041 250 200 240 Lynwood 
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CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

PM-5 Columbia 
Park 

1 102047 1480 1360 1380 Pico Formation 

2 102048 960 940 960 Pico Formation 

  3 102049 790 770 790 Sunnyside 

  4 102050 600 580 600 Sunnyside 

  5 102051 340 320 340 Silverado 

  6 102052 160 140 160 Gage 

PM-6 Madrona 
Marsh 

1 102053 1235 1195 1235 Pico Formation 

2 102054 925 905 925 Sunnyside 

  3 102055 790 770 790 Sunnyside 

  4 102056 550 530 550 Silverado 

  5 102057 410 390 410 Lynwood 

  6 102058 260 240 260 Gage 

Rio Hondo #1 1 100064 1150 1110 1130 Sunnyside 

  2 100065 930 910 930 Sunnyside 

  3 100066 730 710 730 Sunnyside 

  4 100067 450 430 450 Silverado 

  5 100068 300 280 300 Lynwood 

  6 100069 160 140 160 Gardena 

Seal Beach #1 1 102062 1485 1345 1365 Sunnyside 

  2 102063 1180 1160 1180 Sunnyside 

  3 102064 1040 1020 1040 Sunnyside 

  4 102065 795 775 795 Silverado 

  5 102066 625 605 625 Lynwood 

  6 102067 235 215 235 Gage 

  7 102068 70 60 70 Gaspur 

South Gate #1 1 100893 1460 1440 1460 Pico Formation 

  2 100894 1340 1320 1340 Sunnyside 

  3 100895 930 910 930 Silverado 

  4 100896 585 565 585 Lynwood 

  5 100897 250 220 240 Exposition 
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CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

South Gate #2 1 102180 1760 1740 1760 Pico Formation 

  2 102181 1430 1410 1430 Pico Formation 

  3 102182 1082 1062 1082 Sunnyside 

  4 102183 690 670 690 Silverado 

  5 102184 430 410 430 Hollydale 

  6 102185 225 205 225 Gaspur 

Westchester #1 1 101776 860 740 760 Pico Formation 

  2 101777 580 560 580 Sunnyside 

  3 101778 475 455 475 Silverado 

  4 101779 330 310 330 Lynwood 

  5 101780 235 215 235 Gage 

Whittier #1 1 101735 1298 1180 1200 Sunnyside 

  2 101736 940 920 940 Sunnyside 

  3 101737 620 600 620 Silverado 

  4 101738 470 450 470 Lynwood 

  5 101739 220 200 220 Gage 

Whittier #2 1 101936 1390 1370 1390 Sunnyside 

  2 101937 1110 1090 1110 Sunnyside 

  3 101938 675 655 675 Silverado 

  4 101939 445 425 445 Silverado 

  5 101940 335 315 335 Lynwood 

  6 101941 170 150 170 Gardena 

Whittier Narrows 
#1 

1 100046 810 749 769 Sunnyside 

2 100047 810 609.5 629 Sunnyside 

  3 100048 810 462.5 482.5 Sunnyside 

  4 100049 810 392.5 402 Silverado 

  5 100050 810 334 343.5 Silverado 

  6 100051 810 272.5 282.5 Lynwood 

  7 100052 810 233.5 243 Jefferson 

  8 100053 810 163 173 Gardena 

  9 100054 810 95 104.5 Gaspur 
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CONSTRUCTION INFORMATION FOR  
WRD NESTED GROUNDWATER MONITORING WELLS 

Well Name Zone 

WRD 
ID 

Number 

Depth of 
Well 
(feet) 

Top of 
Screen 
(feet) 

Bottom of 
Screen 
(feet) 

Aquifer 
Designation 

Whittier Narrows 
#2 

1 100055 720 659.3 678.4 Pico Formation 

2 100056 720 579.1 598.2 Pico Formation 

  3 100057 720 469.0 488.2 Pico Formation 

  4 100058 720 418.6 428.2 Pico Formation 

  5 100059 720 328.7 338.3 Pico Formation 

  6 100060 720 263.2 273.3 Not Interpreted 

  7 100061 720 213.7 223.3 Not Interpreted 

  8 100062 720 135.7 145.3 Not Interpreted 

  9 100063 720 90.8 100.3 Gardena 

Willowbrook #1 1 100016 905 885 905 Sunnyside 

  2 100017 520 500 520 Silverado 

  3 100018 380 360 380 Lynwood 

  4 100019 220 200 220 Gage 

Wilmington #1 1 100070 1040 915 935 Sunnyside 

  2 100071 800 780 800 Sunnyside 

  3 100072 570 550 570 Silverado 

  4 100073 245 225 245 Lynwood 

  5 100074 140 120 140 Gage 

Wilmington #2 1 100075 1030 950 970 Sunnyside 

  2 100076 775 755 775 Silverado 

  3 100077 560 540 560 Lynwood 

  4 100078 410 390 410 Lynwood 

  5 100079 140 120 140 Gage 
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1 Introduction 

This Appendix H describes the baseline and future water balances in the Central Basin and West 
Coast Basin (CBWCB).  Key components of this appendix include: 

 A description of CBWCB annual water balances for the baseline period from Water Year 

(WY) 2000‐01 to 2009‐10,    

 Based on goals and objectives for projects and water use, a prediction of CBWCB annual 

water balances for the future planning period from WY 2010‐11 to 2025‐25, and 

 Estimation of changes in groundwater levels due to implementation of projects in the 

future planning period. 

Section 2 describes the baseline and future planning period water balances in the CBWCB.  All 
sources of inflow and outflow from the basins are described.  Future planning period changes in 
inflows and outflows are based on various planning documents, goals and objectives for 
recycled water use and stormwater capture, and input from the CBWCB stakeholders.  Section 
3 describes changes in groundwater levels due to implementation of proposed projects in the 
future planning period.  References cited in this appendix are provided at the end of the Salt 
and Nutrient Management Plan (SNMP).   

2 Baseline and Future Planning Period Water Balance 

2.1 Baseline Period Data Sources 

In order to estimate the baseline period salt and nutrient (S/N) balance in the CBWCB, it is 
necessary to have an understanding of the baseline period groundwater inflows and outflows 
(i.e., the water balances).  The baseline period covers WY 2000‐01 to 2009‐10, as established in 
the LARWQCB‐approved SNMP Workplan (CBWCB Stakeholders, 2011).  The water balance 
changes from year to year based on a number of factors, including replenishment activities, 
precipitation, availability of imported water supplies, subsurface inflow and outflow (e.g., 
groundwater flow directions and gradients), and groundwater extraction.  The difference 
between the basin inflow and outflow is the change in groundwater storage in the basin. 

The water balance consists of estimates of specific inflows and outflows for each basin.  The 
various groundwater inflows and outflows are reported by the Water Replenishment District of 
Southern California (WRD) in their annual Engineering Survey and Report (accessed at:  
http://www.wrd.org/engineering/groundwater‐engineering‐reports.php),  by the Central Basin 
and West Coast Basin Watermaster1 in their annual Watermaster Service reports for each basin 

                                                       

1  As a result of the Judgment issued on December 18, 2013, the California Department of Water Resources is no 
longer Watermaster of the Central Basin.  Beginning July 1, 2014, the Watermaster is now comprised of three 
entities:  1) Administrative Body, 2) Water Rights Panel, and 3) Storage Panel.  The Water Replenishment District 
of Southern California has been designated as the Administrative Body and will be responsible for preparing the 
annual Watermaster Service reports and submitting them to the Water Rights Panel.  The Water Rights Panel is 
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(accessed at:  http://www.water.ca.gov/watermaster/aboutwatermaster/index.cfm).  Imported 
water deliveries and groundwater pumping volumes are also provided in the Watermaster 
Service reports.  Volumes of replenishment (managed aquifer recharge) water, groundwater 
pumping, and imported water and recycled water use are provided in WRD’s annual 
Engineering Survey and Reports.     

A calibrated groundwater flow model previously developed for the Study Area by the United 
States Geological Survey (USGS) was recently updated as part of the Groundwater Basins 
Master Plan (GBMP) (USGS, 2003; CH2MHILL, 2012b).  Water balances developed as part of 
these groundwater modeling efforts were relied upon for some components of the SNMP 
water balances.  Additionally, the USGS/GBMP modeling reports provided estimates of 
percolation of precipitation including irrigation return flows and other minor sources, mountain 
front recharge, and subsurface groundwater flow (USGS, 2003; CH2MHILL, 2012b).  

2.2 Future Planning Period Data Sources 

In conformance with the SWRCB Recycled Water Policy, estimated (known and/or predicted) 
potable and non‐potable water recycling and stormwater recharge/use goals and objectives 
were developed as part of the SNMP.  Projections were also provided for other components of 
the future planning period water balances.   

The SNMP Workplan approved by the LARWQCB (Stakeholders, 2011) established a 10‐year 
future planning horizon of WY 2010‐11 to 2019‐20.  The CBWCB stakeholders agreed to extend 
the future planning ending date from WY 2019‐20 to 2024‐25 based on a suggestion by 
LARWQCB staff at the July 26, 2012 SNMP Stakeholder meeting.  As a result, the future planning 
period was extended to 15 years, so from WY 2010‐11 to 2024‐25. 

The characterization of future water balance components was facilitated by several ongoing 
planning efforts in the region.  The 2012 update to the 2006 Greater Los Angeles County (GLAC) 
Integrated Regional Water Management Plan (IRWMP) (RMC, 2012b) provided information 
regarding water supply target volumes, which were obtained from regional planning 
documents and stakeholder review/input from the same agencies participating as stakeholders 
for the SNMP.  Information was also obtained from the July 2012 Draft GBMP (CH2MHILL, 
2012b), permits and planning documents for groundwater recharge projects, and other 
planning documents.  Target volumes and objectives developed for the SNMP were 
coordinated with work being conducted as part of the Los Angeles Gateway Region IRWMP.2  
Preliminary water balance component goals and objectives developed for the SNMP were 
reviewed and refined with information provided by the CBWCB stakeholders.  

One of the key goals of the GLAC IRWMP is to optimize local water supplies to reduce reliance 
on imported water.  The 2012 update refined the target volumes established in the 2006 GLAC 
IRWMP.  The GLAC IRWMP Region includes the CBWCB and consists of over 10 million 

                                                       

ultimately responsible for submitting the final Watermaster Service reports to the Superior Court of the State of 
California for filing. 

2  The Los Angeles Gateway Region includes 26 mainland cities and small portions of unincorporated areas in 
Southeastern Los Angeles County, a subset of the Central Basin.  See http://www.gatewayirwmp.org/. 
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residents, portions of 4 counties, 92 cities, and hundreds of agencies and districts.  To manage 
stakeholder outreach and data input, the GLAC IRWMP Region is divided into five subregions:  
1) the South Bay Watershed; 2) the North Santa Monica Bay Watersheds; 3) the Lower San 
Gabriel River and Lower Los Angeles River Watersheds; 4) the Upper Los Angeles River 
Watersheds; and 5) the Upper San Gabriel River and Rio Hondo Watersheds (Figure 34).  Two of 
the subregions essentially conform to the SNMP Study Area:  1) the Lower San Gabriel River and 
Lower Los Angeles River Subregion is comprised of the Central Basin and portions of abutting 
hills and 2) the South Bay Subregion is comprised of the West Coast Basin, Santa Monica Basin, 
Hollywood Basin, and portions of abutting hills.  Information for the South Bay Subregion that is 
directly related to only the West Coast Basin was extracted to estimate future water balances 
for the SNMP. 

Initial target volumes in the 2012 GLAC IRWMP were established using representative 2010 
Urban Water Management Plans (UWMPs) from each subregion, groundwater adjudication 
documents, annual Watermaster Service reports, and recycled water master plans.  The target 
volumes were refined through input from meetings of each Subregional Steering Committee 
and subsequently with input from a working group made up of water suppliers from each 
subregion.  While the planning horizon for the 2012 GLAC IRWMP update is 2035, information 
was extracted or estimated to conform to the 2025 SNMP future planning horizon. 

Development of the Draft GBMP was initiated by WRD to provide the CBWCB stakeholders with 
a roadmap for collaborative and strategic development of potential future projects and 
programs that will more effectively use groundwater in the basins to increase water supply 
reliability.  Increased reliability is based on two scenarios:  1) pumping the maximum amount of 
the adjudicated water rights each year (the Allowable Pumping Allocation), and 2) pumping 
groundwater beyond adjudicated rights.  Based on a long‐term planning horizon, the Draft 
GBMP identified a range of projects to ensure that additional replenishment water will be 
supplied to meet pumping rights and to reduce reliance on imported water.  Because the GBMP 
planning horizon is beyond 2025 and many of the potential projects are uncertain and 
conceptual, some of the projects identified in the Draft GBMP were not used to develop the 
SNMP water budget targets. 

For the SNMP target volumes, additional information that was considered include existing 
LARWQCB permits, environmental documents, and information/input from the CBWCB 
stakeholders.  It is important to acknowledge that work on the 2012 GLAC IRWMP and 
finalization of target volumes will continue beyond the completion of the SNMP and thus, there 
may be some difference in the final target volumes referenced in the GLAC IRWMP and SNMP.		
Some future planning period water balance components identified in the SNMP are not 
expected to change significantly and are projected to remain at the baseline period average 
throughout the future planning period.  
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2.4 Groundwater Recharge (Inflows) 

Major sources of groundwater inflows to the CBWCB include: 

 Managed aquifer recharge in spreading grounds, instream facilities, and at the seawater 

intrusion barriers; 

 Deep percolation of precipitation; 

 Irrigation return flows; 

 Percolation of runoff from surrounding uplands (mountain front recharge); and 

 Subsurface groundwater inflow from adjacent groundwater basins. 

Other minor potential sources of groundwater recharge include leaking pipes, septic systems, 
and stream losses (not associated with managed aquifer recharge).  In the CBWCB, losses from 
leaking pipes and septic systems are believed to be small in comparison to the major sources.  
Natural stream recharge (other than the managed aquifer recharge in the San Gabriel River in 
the Montebello Forebay) is also limited, as most major rivers and streams are concrete lined. 

The largest volume of recharge in the Central Basin occurs in the Montebello Forebay via the 
spreading grounds and instream facilities (i.e., check dams) in the San Gabriel River.  Other 
major sources of recharge include injection at the Alamitos Gap Seawater Intrusion Barrier 
(AGB), subsurface groundwater inflow, deep percolation of precipitation, irrigation return 
flows, and mountain front recharge.  Additionally, the City of Long Beach has four aquifer 
storage and recovery (ASR) wells that can be used to inject imported water available in wet 
years into the Central Basin and have the capacity to extract water when needed.  For the 
SNMP future planning period, the City of Long Beach only plans to use the wells for extraction3.  

In the West Coast Basin, aquifers are generally confined and natural replenishment is 
dominated by subsurface inflows (CH2MHILL, 2012b).  Sources of recharge in the West Coast 
Basin includes injection at the seawater intrusion barriers including the West Coast Basin 
Seawater Intrusion Barrier (WCBB) and Dominguez Gap Seawater Intrusion Barrier (DGB), 
subsurface groundwater inflow, deep percolation of precipitation, mountain front recharge, 
irrigation return flows, and the Dominguez Gap Spreading Grounds (DGSG).   

2.4.1 Spreading Grounds and Instream Recharge 

Managed aquifer recharge (MAR) in the CBWCB occurs through: 

1) Three spreading grounds – Includes the Rio Hondo Spreading Grounds (RHSG) and San 
Gabriel River Spreading Grounds (SGRSG) in the Montebello Forebay and the DGSG near 
the southern border between the Central Basin and West Coast Basin; and 

2) Multiple instream recharge facilities – Includes instream check dam facilities along the 
San Gabriel River in the Montebello Forebay. 

                                                       

3 Personal communication from Ted Johnson, WRD, August 6, 2012. 
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These groundwater replenishment activities directly recharge Model Layer 1 (shallowest layer) 
with subsequent movement to lower model layers and other subareas. 

2.4.1.1 Montebello Forebay Spreading Grounds and Instream Recharge 

The MFSG, consisting of both the RHSG and SGRSG and located downstream of the Whittier 
Narrows Dam, recharge a significant amount of water in the Montebello Forebay (Figure 1).  
The MFSG are owned, operated, and maintained by the Los Angeles County Department of 
Public Works (LACDPW).  The RHSG consist of spreading basins on both the east and west sides 
of the Rio Hondo.  The recharge basins of the SGRSG are located on the west side of the San 
Gabriel River.  Instream infiltration along the unlined stretch of the San Gabriel River in the 
Montebello Forebay is enhanced by the presence of inflatable rubber dams (Figure 4).  These 
dams can be inflated to restrict flow in the unlined channel to promote recharge within the 
Montebello Forebay.   

Currently, water delivered to the MFSG includes a mix of tertiary‐treated recycled water, 
imported water, and local stormwater.  Managed aquifer recharge in the Montebello Forebay 
was first implemented in WY 1937‐38 and the first full year of recharge with recycled water 
began in WY 1962‐63.  The recycled water is produced by the San Jose Creek, Whittier Narrows, 
and Pomona Water Reclamation Plants (WRPs), which are owned and operated by the 
Sanitation Districts of Los Angeles County (SDLAC).  Untreated imported water from the 
Colorado River (CR) and State Water Project (SWP) is provided by the Metropolitan District of 
Southern California (MWD).  Local water and stormwater recharged in the Montebello Forebay 
includes natural runoff and controlled releases from upstream dams.  In addition, a small 
amount of groundwater imported from the San Gabriel Basin was historically recharged at the 
MFSG.  WRD purchases the recycled water and imported water recharged in the Montebello 
Forebay.   

The volumes and sources of water recharged in the Montebello Forebay between WY 2000‐01 
and 2009‐10, the SNMP baseline period, are shown in Table H‐1.  Data from the SNMP baseline 
period was used for assessment of water balances and S/N balances, and provide the basis for 
calibration to observed groundwater quality trends discussed in Appendix I Simulated Baseline 
and Future Salt and Nutrient Groundwater Quality.  The average annual amount of water 
recharged in the Montebello Forebay during the baseline period was about 118,000 acre‐feet 
per year (AFY). 

During the future planning period, a recycled water project under WRD’s Groundwater 
Reliability Improvement Program (GRIP) is expected to be implemented to supply advanced 
treated and/or increased tertiary‐treated recycled water recharge at the MFSG to completely 
replace imported water (up to 21,000 AFY).  Two project alternatives, GRIP Recycled Water 
Project A (GRIP A) and GRIP Recycled Water Project B (GRIP B), are being considered for 
implementation.  For GRIP A, up to 11,000 AFY of additional tertiary‐treated recycled water 
from the San Jose Creek WRP and up to an additional 10,000 AFY of advanced treated recycled 
water will be recharged in the Montebello Forebay to replace imported water.  For GRIP B, up 
to 21,000 AFY of additional tertiary‐treated recycled water from the San Jose Creek WRP will be 
recharged in the Montebello Forebay to replace imported water.  Both proposed project   
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Table H-1 Volume and Sources of Recharge Water in the Montebello Forebay – Baseline Period 

 

RECYCLED WATER ac
LOCAL 

WATER ac

WATER 

YEAR
 SWP   CR 

 USEPA 

Ground 

water  TOTAL

Whittier 

WRP

San Jose 

Creek 

WRP

Pomona 

WRP TOTAL

Stormwater 

and River 

Baseflow

TOTAL h

2000‐01 16,001 7,450 0 23,451 8,253 35,165 2,925 46,343 39,725 109,519

2001‐02 24,566 16,702 1,607 d 42,875 8,474 50,194 1,928 60,596 17,000 120,471

2002‐03 12,460 4,837 5,069 e 22,366 5,156 35,320 2,320 42,796 58,202 123,364

2003‐04 25,996 1,524 0 27,520 f 8,195 34,033 2,697 44,925 30,467 102,912

2004‐05 18,197 7,099 0 25,296 f 6,741 20,547 2,215 29,503 148,674 203,473

2005‐06 24,402 8,827 0 33,229 8,868 30,180 2,973 42,022 60,377 135,628

2006‐07 33,004 7,211 0 40,214 7,334 34,823 2,882 45,039 11,495 96,748

2007‐08 1,219 291 0 1,510 g 6,212 29,131 4,424 39,767 54,518 95,795

2008‐09 0 0 0 0   5,202 29,999 4,410 39,611 35,348 74,959

2009‐10 7,892 18,394 0 26,286   5,431 45,538 4,762 55,731 35,398 117,415

Average 16,374 7,233 668 24,275 6,987 34,493 3,154 44,633 49,120 118,028

All values in acre‐feet per year SWP ‐ State Water Project 
USEPA ‐ United States Environmental Protection Agency CR ‐ Colorado River 
WRP ‐ Water Reclamation Plant AF ‐ acre‐feet
WRD ‐ Water Replenishment District of Southern California
MWD ‐ Metropolitan Water District of Southern California

a ‐ Data from: WRD, March 4, 2011, Engineering  Survey and Report
b ‐ Relative volume of water from SWP and CR  provided by Kathy Kunysz of MWD, numbers are best approximation

d ‐ USEPA extracted groundwater from Whittier Narrows, considered imported water 

g ‐ CBMWD purchased 1,510 AF imported water for spreading for Cities of Downey, Lakewood, and Cerritos

c ‐ Imported and recycled water from the Whittier and San Jose Creek WRPs are purchased; local water and Pomona WRP efffleunt are 

     incidental recharge; purchased water may have losses to San Gabriel Basin before reaching the Montebello Forebay Spreading Grounds

e ‐ USEPA extracted groundwater from the Whittier Narrows, considered imported water

h ‐ Includes the Rio Hondo Spreading Grounds, Whittier Narrows Conservation Pool, San Gabriel River Spreading Grounds and unlined 

     portion of the San Gabriel River

IMPORTED WATER abc

f ‐ Includes 13,000 AF of water banked by Long Beach under a storage agreement with WRD (792 AF in Feb 2003 and 12,210 AF in March 

     2004)
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alternatives have the same total recharge volumes; however, GRIP B is projected to start in WY 
2014‐15, while GRIP A would not start until WY 2017‐18 and the water quality of the recharge 
water would be different under the different scenarios. 

The GRIP A and GRIP B alternatives are the end result of a long process of analysis of many 
different alternatives including consideration of different levels of recycled water treatment 
and blending, different wastewater treatment facilities providing the recycled water, continued 
imported water deliveries, alternative imported water supplies, desalination, and increased 
stormwater capture (MWH, 2009a through 2009l; RMC, 2011b; SDLAC, 2012; and CH2MHILL, 
2012c).  At this time, GRIP A and GRIP B are being further evaluated by WRD in terms of 
feasibility and cost and a Draft Environmental Impact Report was issued for public review in 
March 2014 (accessed at:  http://www.wrd.org/business/water‐replenishment‐grip.php). In the 
Draft EIR, GRIP A was identified as the “proposed project,” while GRIP B was identified as an 
“alternative” to the “proposed project” (AECOM, 2014).  As a result, it is anticipated that GRIP A 
likely would be the project to be implemented by WRD. However, this is subject to change until 
the Final EIR is prepared and certified by WRD.  

Table H‐2 presents the sources of water and target volumes for MAR in the Montebello 
Forebay from WY 2010‐11 through 2024‐25 (SNMP future planning period) based on 
implementation of GRIP B.  Table H‐3 presents the sources of water and target volumes for 
MAR in the Montebello Forebay from WY 2010‐11 through 2024‐25 (SNMP future planning 
period) based on implementation of GRIP A.  While the sources of recharge water are different, 
the total volume of water recharged is the same for both alternatives.  As indicated in Tables H‐
2 and H‐3, the total volume of water recharged in the Montebello Forebay is projected to 
increase slightly from the baseline period average of about 118,000 AFY to about 125,000 AFY 
by WY 2024‐25 due to improvements in stormwater capture and increased use of recycled 
water, which is a more reliable supply compared to imported water. 

The Draft GBMP discusses the potential to fully utilize SDLAC’s San Jose Creek WRP and Los 
Coyotes WRP with the possibility to provide up to an additional 66,800 AFY of recycled water 
for spreading and injection in the Montebello Forebay (including the proposed GRIP Recycled 
Water Project).  With the exception of the proposed GRIP Recycled Water Project, these future 
projects were projected to occur beyond the SNMP 2025 planning horizon and therefore, were 
not discussed in the SNMP.  

Several projects, presented below, were identified by LACDPW that also provide additional 
flexibility for MFSG recharge operations, but will not specifically expand recycled water or 
imported water recharge and thus do not affect recharge target volumes4.   

 Rio Hondo Spreading Grounds Basin 6E to 8E Connection – The connection will allow for 
increased flexibility to capture 1,200 AFY of recycled water.   

 San Gabriel River Levee Repair – The loss of the levee could temporarily suspend all 
recharge activities at the San Gabriel River Spreading Grounds and San Gabriel River.   

                                                       

4   Personal communication, Greg Jaquez, LACDPW, August 16, 2012. 
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Table H-2 GRIP B - Recycled Water, Imported Water, and Local Target 
Volumes for Recharge in the Montebello Forebay – Future Planning 

Period 

 

 

   

LOCAL WATER c

 SWP   CR  Total 
Whittier 

WRP

San Jose 

Creek 

WRP

Pomona 

WRP
Total

Stormwater and 

River Baseflow
Total g

16,374  7,233    24,275    6,987       34,493    3,154        44,633       49,120                  118,028    

2010‐11 11,421  4,579    16,000    7,827       38,641    3,533        50,000       d 54,000                  120,000    

2011‐12 11,421  4,579    16,000    8,609       42,505    3,886        55,000       e 54,000                  125,000    

2012‐13 11,421  4,579    16,000    8,609       42,505    3,886        55,000       54,000                  125,000    

2013‐14 11,421  4,579    16,000    8,609       42,505    3,886        55,000       54,000                  125,000    

2014‐15 0 0 0 8,609       58,505    3,886        71,000       f 54,000                  125,000    

2015‐16 0 0 0 8,609       58,505    3,886        71,000       54,000                  125,000    

2016‐17 0 0 0 8,609       58,505    3,886        71,000       54,000                  125,000    

2017‐18 0 0 0 8,609       58,505    3,886        71,000       54,000                  125,000    

2018‐19 0 0 0 8,609       58,505    3,886        71,000       54,000                  125,000    

2019‐20 0 0 0 8,609       58,505    3,886        71,000       54,000                  125,000    

2020‐21 0 0 0 8,609       58,505    3,886        71,000       54,000                  125,000    

2021‐22 0 0 0 8,609       58,505    3,886        71,000       54,000                  125,000    

2022‐23 0 0 0 8,609       58,505    3,886        71,000       54,000                  125,000    

2023‐24 0 0 0 8,609       58,505    3,886        71,000       54,000                  125,000    

2024‐25 0 0 0 8,609       58,505    3,886        71,000       54,000                  125,000    

∆ 2025 h (16,374) (7,233) (24,275) 1,623 24,012 732 26,367 4,880 6,972

USEPA ‐ United States Environmental Protection Agency SWP ‐ State Water Project Water
WRP ‐ Water Reclamation Plant CR ‐ Colorado River Water
WRD ‐ Water Replenishment District of Southern California SJCWRP ‐ San Jose Creek Water Reclamation Plant
MWD ‐ Metropolitan Water District of Southern California af ‐ acre‐feet
CBMWD ‐ Central Basin Municipal Water District GRIP ‐ Groundwater Reliability Improvement Program
GRIP B ‐ GRIP Recycled Water Project B

a ‐ Information provided by Ted Johnson, WRD, August 17, 2012 and Jim McDavid, WRD, December 12, 2012

h ‐ This is the increase or decrease between the baseline period average and WY 2025

d ‐ WRR (Order No. 91‐100), which was amended in April 2009 via Order No. R4‐2009‐048, allows the maximum quantity of 

      recycled water spread to be 35 percent based on the combined total inflow (imported water, stormwater, precipitation, 

      and underflow) during a period of five years; LARWQCB (2013) approved increase in compliance averaging period to ten 

      years due to below normal rainfall for seven of the last ten years

e ‐ The projected increase reflects the ability to increase the recycled water replenishment as a result of using the five‐year 

      averaging period and thus counting larger stormwater inputs; compliance averaging period increased to ten years 

      (LARWQCB, 2013)

f ‐ This increase reflects the start of GRIP  B (21,000 AFY of tertiary‐treated recycled water)

Water Year 
PROJECTED VOLUMES OF RECHARGE AT MONTEBELLLO FOREBAY SPREADING GROUNDS 

(in acre‐feet per year)

b ‐ Relative volume of water from SWP and CR for baseline provided by Kathy Kunysz of MWD; numbers are best  

      approximation; relative volume of SWP and CR water for future planning period based on baseline distribution

c ‐ Imported and recycled water from the Whittier Narrows and San Jose Creek WRPs are purchased; local water and Pomona 

      WRP effluent are incidental recharge; purchased water may have losses to San Gabriel Basin before reaching the Spreading 

      Grounds; distribution between plants for future planning period based on baseline averages; after 2014, additional  

      increased flow is from SJCWRP; local water capture for future planning period is based on 30‐year average using data from 

      WRD Annual Engineering Survey and Reports

g ‐ Includes the Rio Hondo Spreading Grounds, Whittier Narrows Conservation Pool, San Gabriel River Spreading Grounds and 

      unlined portion of San Gabriel River

 Baseline 

Average 2001‐

2010 

WATER YEAR

BASELINE AVERAGE VOLUMES OF RECHARGE AT MONTEBELLLO FOREBAY SPREADING GROUNDS

(in acre‐feet per year)

IMPORTED WATER ab TERTIARY RECYCLED WATER ac
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Table H-3 GRIP A - Recycled Water, Imported Water, and Local Target 
Volumes for Recharge in the Montebello Forebay – Future Planning 

Period 

LOCAL WATER c

TERTIARY

ADVANCED 

TREATED

 SWP   CR  Total 
Whittier 

WRP

Pomona 

WRP
Total

Stormwater and 

River Baseflow
Total g

16,374       7,233    24,275    6,987       34,493        0 3,154        44,633       49,120                    118,028    

2010‐11 11,421       4,579    16,000    7,827       38,641        0 3,533        50,000       d 54,000                    120,000    

2011‐12 11,421       4,579    16,000    8,609       42,505        0 3,886        55,000       e 54,000                    125,000    

2012‐13 11,421       4,579    16,000    8,609       42,505        0 3,886        55,000       54,000                    125,000    

2013‐14 11,421       4,579    16,000    8,609       42,505        0 3,886        55,000       54,000                    125,000    

2014‐15 7,138 2,862 10,000 8,609       48,505        0 3,886        61,000       54,000                    125,000    

2015‐16 7,138 2,862 10,000 8,609       48,505        0 3,886        61,000       54,000                    125,000    

2016‐17 7,138 2,862 10,000 8,609       48,505        0 3,886        61,000       54,000                    125,000    

2017‐18 0 0 0 8,609       48,505        10,000         3,886        71,000       f 54,000                    125,000    

2018‐19 0 0 0 8,609       48,505        10,000         3,886        71,000       54,000                    125,000    

2019‐20 0 0 0 8,609       48,505        10,000         3,886        71,000       54,000                    125,000    

2020‐21 0 0 0 8,609       48,505        10,000         3,886        71,000       54,000                    125,000    

2021‐22 0 0 0 8,609       48,505        10,000         3,886        71,000       54,000                    125,000    

2022‐23 0 0 0 8,609       48,505        10,000         3,886        71,000       54,000                    125,000    

2023‐24 0 0 0 8,609       48,505        10,000         3,886        71,000       54,000                    125,000    

2024‐25 0 0 0 8,609       48,505        10,000         3,886        71,000       54,000                    125,000    

∆ 2025  h (16,374) (7,233) (24,275) 1,623 14,012 10,000 732 26,367 4,880 6,972

USEPA ‐ United States Environmental Protection Agency SWP ‐ State Water Project Water
WRP ‐ Water Reclamation Plant CR ‐ Colorado River Water
WRD ‐ Water Replenishment District of Southern California SJCWRP ‐ San Jose Creek Water Reclamation Plant
MWD ‐ Metropolitan Water District of Southern California af ‐ acre‐feet
CBMWD ‐ Central Basin Municipal Water District GRIP ‐ Groundwater Reliability Improvement Program
GRIP A ‐ GRIP Recycled Water Project A

a ‐ Information provided by Ted Johnson, WRD, August 17, 2012 and Jim McDavid, WRD, December 12, 2012

h ‐ This is the increase or decrease between the baseline period average and WY 2025

f ‐ This increase reflects the start of GRIP A (10,000 AFY of advance treated recycled water)

g ‐ Includes the Rio Hondo Spreading Grounds, Whittier Narrows Conservation Pool, San Gabriel River Spreading Grounds and 

      unlined portion of San Gabriel River

San Jose Creek WRP

b ‐ Relative volume of water from SWP and CR for baseline provided by Kathy Kunysz of MWD; numbers are best approximation; 

       relative volume of SWP and CR water for future planning period based on baseline distribution
c ‐ Imported and recycled water from the Whittier Narrows and San Jose Creek WRPs are purchased; local water and Pomona 

      WRP effluent are incidental recharge; purchased water may have losses to San Gabriel Basin before reaching the Spreading 

      Grounds; distribution between plants for future planning period based on baseline averages; after 2014, additional  

      increased flow is from SJCWRP; local water capture for future planning period is based on 30‐year average using data from 

      WRD Annual Engineering Survey and Reports

d ‐ WRR (Order No. 91‐100), which was amended in April 2009 via Order No. R4‐2009‐048, allows the maximum quantity of 

      recycled water spread to be 35 percent based on the combined total inflow (imported water, stormwater, precipitation, 

      and underflow) during a period of five years; LARWQCB (2013) approved increase in compliance averaging period to ten 

      years due to below normal rainfall for seven of the last ten years

e ‐ The projected increase reflects the ability to increase the recycled water replenishment as a result of using the five‐year 

      averaging period and thus counting larger stormwater inputs

Baseline 

Average 2001‐

2010

Water Year 
PROJECTED VOLUMES OF RECHARGE AT MONTEBELLLO FOREBAY SPREADING GROUNDS 

(in acre‐feet per year)

WATER YEAR

BASELINE AVERAGE VOLUMES OF RECHARGE AT MONTEBELLLO FOREBAY SPREADING GROUNDS

(in acre‐feet per year)

IMPORTED WATER ab  RECYCLED WATER ac
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 San Gabriel River Recycled Water Outlet – The addition of another outlet to the San 
Gabriel River from the recycled water pipeline delivering water from the San Jose Creek 
WRP will allow for increased flexibility of spreading 400 AFY of recycled water.   

 Peck Road Spreading Basin Pump Station and Pipeline – The pump station would be 
located at Peck Road Spreading Basin, which could spread water to the San Gabriel River 
or direct flows to the Rio Hondo Concrete Channel.  This project would reduce the loss 
of imported water (and stormwater) due to evaporation and percolation at Peck Road. 

Local water recharged in the Montebello Forebay includes stormwater and river base flow.  
There are no additional stormwater conservation projects that will be constructed by the 2025 
SNMP planning horizon to add stormwater conservation capacity to the forebay.  Based on 
WRD’s recommendation, the 30‐year average local water volume5 was used to calculate the 
projected volumes beginning in WY 2010‐11, as shown in Tables H‐2 and H‐3. 

There are no significant future Montebello Forebay‐specific projects that will increase 
stormwater recharge within the SNMP 2025 planning horizon; however, a number of projects 
have been recently constructed that enhance stormwater replenishment and are included as 
part of the baseline conditions: 

 Spreading Grounds Interconnection Pipeline – Increases stormwater capture by about 
1,300 AFY (CH2MHILL, 2012b); 

 New San Gabriel River Rubber Dams – Increases stormwater capture and recharge by 
about 3,600 AFY (Johnson, 2011; CH2MHILL, 2012b); and 

 Whittier Narrows Dam Conservation Pool Project – Operational enhancements to 
increase the conservation pool elevation behind the dam from 195 to 205 feet above 
mean sea level (ft‐msl) (WRD, 2011; CH2MHILL, 2012b).  The project is being 
implemented in phases.  Beginning in 2004, the conservation pool was raised to 201.6 
ft‐msl, which resulted in an estimated additional capture and recharge of 3,000 AFY of 
stormwater (WRD, 2011). 

Several projects were identified, listed below, that will provide future stormwater 
replenishment for the Montebello Forebay, but will be constructed beyond the SNMP 2025 
planning horizon. 

 The next phase of the Whittier Narrows Dam Conservation Pool Project will increase the 
conservation pool elevation behind the dam from 201.6 to 205 ft‐msl resulting in an 
estimated additional capture of 1,100 AFY of stormwater. 

The Montebello Forebay Increased Extraction and Intrabasin Transfer Project was described in 
the Draft GBMP.  This potential project is proposed to provide for 25,000 AFY of groundwater 
extraction to reduce groundwater levels and a pipeline will be constructed to deliver water to 
participating pumpers as far south as Long Beach, which will allow for 17,000 AFY of additional 
stormwater recharge at the MFSG, if implemented. 

                                                       

5   Personal communication, Ted Johnson, WRD, August 22, 2012. 



 

Appendix H – Baseline and Future Water Balances                11 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

2.4.1.2 Dominguez Gap Spreading Grounds 

The DGSG, located along the Los Angeles River near the southern boundary between the 
Central Basin and West Coast Basin (Figure 1), are owned, operated, and maintained by the 
LACDPW.  Originally, the spreading grounds included basins on both the east and west sides of 
the river; the east side basins recharged the Central Basin and the west side basins recharged 
the West Coast Basin.  In 2007, construction began for the DeForest Treatment Wetlands 
Project, jointly sponsored by LACDPW and the City of Long Beach.  This project converted the 
east basins into wetlands, which provide habitat and surface water quality improvement, while 
essentially eliminating groundwater recharge.  Thus, only the west basins remain and continue 
to operate as managed recharge facilities.   

The source of recharge water at the DGSG is controlled flows from the Los Angeles River low‐
flow channel and uncontrolled flows from storm drains.  The DGSG directly recharge Model 
Layer 1 with subsequent movement to lower model layers in the West Coast Basin.  Table H‐4 
shows recharge volumes during the 10‐year baseline period and projected volumes for the 
future planning period.  It is assumed that historically 50% of the recharge water went to the 
east basins (Central Basin) and 50% went to the west basins (West Coast Basin) through 2007.  
After 2007, all recharge is allocated to the West Coast Basin.  Historical conservation volumes 
for WY 2000‐01 through 2009‐10 were obtained from the LACDPW.   

The proposed DGSG West Basin Percolation Enhancement Project will install vertical 
trenches/drains through poorly draining strata underlying the bottom of the DGSG’s west 
basins to increase their percolation capacity.  It is expected that this project will allow for an 
additional 1,000 AFY of stormwater to replenish the West Coast Basin by WY 2017‐186.  For WY 
2010‐11 through 2016‐17, the 10‐year baseline period average (WY 2000‐01 through 2009‐10) 
was used to estimate projected stormwater capture volumes.  The average annual amount of 
water recharged at the DGSG during the baseline period was about 760 AFY.    

2.4.2 Seawater Intrusion Barriers 

There are three seawater intrusion barriers currently operating in the Study Area, including the 
WCBB and DGB in the West Coast Basin and the AGB located in the Central Basin and adjacent 
Orange County Basin.  The barriers receive recycled water that has undergone advanced water 
treatment (AWT) from different treatment facilities and imported water that is a blend of 
treated water from the CR and SWP supplied by the MWD’s Jensen and Diemer Water 
Treatment Plants (WTP).  The source water at the Jensen WTP is only from the SWP.  The 
source water at the Diemer WTP is from both the CR and SWP.  The blend of water from the CR 
and SWP varies considerably from year to year. 

Based on USGS’ groundwater model, all water injected at the seawater barriers (in the Central 
Basin and West Coast Basin) recharges the basins, or at a minimum up to 20% of the injected 
water stays seaward of the barriers at any one time as a freshwater buffer that would quickly 
decay if the barriers were shut down (USGS, 2003).   

                                                       

6   Personal communication, Greg Jaquez, LACDPW, August 16, 2012. 
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Table H-4 Dominguez Gap Spreading Grounds Recharge Volumes for 
Central Basin and West Coast Basin – Baseline and Future Planning 

Periods 

Water Year 
Stormwater Recharge Volumes a 

AFY 

Total  Central Basin  West Coast Basin 

2000‐01  926  460  460 

2001‐02  1,342  670  670 

2002‐03  374  190  190 

2003‐04  353  180  180 

2004‐05  552  280  280 

2005‐06  135  70  70 

2006‐07  0  0  0 

2007‐08  1,273  0  1,273 

2008‐09  2,085  0  2,085 

2009‐10  562  0  562 

10‐yr Avg.  760     

  Projected Recharge Volumes 

2010‐11  7602  0  760 

2011‐12  760  0  760 

2012‐13  760  0  760 

2013‐14  760  0  760 

2014‐15  760  0  760 

2015‐16  760  0  760 

2016‐17  760  0  760 

2017‐18  1,760c  0  1,760b 

2018‐19  1,760  0  1,760 

2019‐20  1,760  0  1,760 

2020‐21  1,760  0  1,760 

2021‐22  1,760  0  1,760 

2022‐23  1,760  0  1,760 

2023‐24  1,760  0  1,760 

2024‐25  1,760  0  1,760 

AFY – acre‐feet per year    DGSG – Dominguez Gap Spreading Grounds 
a ‐ Historical conservation volumes for water years 2000‐01 through 2009‐10 were  
     obtained from the LACDPW 
b ‐ Reflects annual 10‐year average 
c ‐ Reflects the startup of the DGSG West Basin Percolation Enhancement Project 
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AWT recycled water will replace imported water at all three barrier locations during the SNMP 
future planning period, and overall injection volumes are projected to increase. 

2.4.2.1 Alamitos Gap Seawater Intrusion Barrier 

The AGB is located at the southern end of the Central Basin, specifically at the Los Angeles‐
Orange County border about two miles inland from the mouth of the San Gabriel River (Figure 
2).  In 1964, LACDPW and Orange County Water District (OCWD) constructed the AGB, partially 
in Orange County and partially in Los Angeles County.  The AGB is jointly owned and maintained 
by the LACDPW and OCWD and operated under the direction of the AGB Joint Management 
Committee.  WRD purchases the water for injection into the Los Angeles County side of the 
AGB and the OCWD purchases the water injected into the Orange County side of the AGB.  
Historically, the AGB received treated imported water from MWD’s Jensen and Diemer WTPs.  
Since October 2005, AWT recycled water, produced by WRD’s Leo J. Vander Lans Advanced 
Water Treatment Facility (Vander Lans AWTF), also has been delivered to the AGB for injection.  
The Vander Lans AWTF is owned by WRD and operated and maintained by the Long Beach 
Water Department.  The source water for the Vander Lans AWTF is tertiary‐treated recycled 
water from the SDLAC Long Beach WRP.   

There are currently 43 injection wells used to provide a freshwater pressure ridge that breaks 
the landward gradient of intruding seawater.  Most of the injection at the AGB occurs in Model 
Layers 2 and 3 with a small amount in the lower portion of Model Layer 1.  The baseline period 
and future projected volumes and sources of water injected at the AGB, WCBB and DGB are 
provided in Table H‐5.  During the SNMP baseline period, an average of about 5,200 AFY was 
injected/recharged at the AGB. 

AWT recycled water is projected to fully replace imported water at the AGB in WY 2014‐15, 
since the Vander Lans AWTF was expanded at the end of 2014 to produce from 3,360 AFY to 
8,960 AFY of AWT recycled water.  However, minor volumes of treated imported water, 
supplied by MWD, may be utilized as necessary through the future due to temporary 
operational and maintenance issues that may be encountered at the Vander Lans AWTF or at 
the AGB.  Table H‐5 presents the recycled water and imported water target volumes for the 
AGB from 2010 through 2025.  AWT recycled water is expected to fully replace imported water, 
with flow projected to increase to 7,200 AFY beginning WY 2014‐15 and overall injection is 
expected to be approximately 2,000 AFY higher by WY 2024‐25 compared with the baseline 
period average.   

2.4.2.2 West Coast Basin Seawater Intrusion Barrier 

The WCBB was expanded from the original experimental project in Manhattan Beach in 1953.  
It now consists of a line of 153 injection wells along the coastline extending from Los Angeles 
International Airport to the Palos Verdes Hills (Figure 2).  The WCBB is owned, operated, and 
maintained by the LACDPW.  Historically, treated imported water (from the SWP and CR) 
supplied by MWD’s Jensen and Diemer WTPs, along with AWT recycled water from West Basin 
Municipal Water District’s (WBMWD’s)  Edward C. Little Water Recycling Facility (Edward C. 
Little WRF)was injected at the WCBB.  The source water to the Edward C. Little WRF is  
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Table H-5 Volume and Sources of Recharge at the AGB, WCBB, and DGB – Baseline and Future 
Planning Periods 

 

DOMINGUEZ GAP BARRIER

SWP CR SWP CR SWP CR

2000‐01 5,674 0 0 5,674 13,988 0 6,838 20,826 3,923 0 0 3,923

2001‐02 3,871 2,322 0 6,193 10,338 2,386 7,276 20,000 3,412 2,047 0 5,459

2002‐03 4,642 0 0 4,642 10,419 0 6,192 16,611 8,056 0 0 8,056

2003‐04 5,968 0 0 5,968 9,304 0 3,669 12,973 6,089 0 0 6,089

2004‐05 4,555 0 0 4,555 4,548 0 3,920 8,468 8,557 0 0 8,557

2005‐06 1,372 0 1,175 2,547 5,997 0 4,249 10,246 7,259 0 1,450 8,709

2006‐07 2,111 0 384 2,495 4,373 0 10,960 15,333 5,510 0 1,733 7,243

2007‐08 1,900 2,850 1,759 6,509 1,465 2,197 10,954 14,616 1,787 2,681 2,452 6,920

2008‐09 793 4,870 1,810 7,473 1,005 6,173 6,434 13,612 637 3,913 2,414 6,964

2009‐10 488 2,767 2,245 5,500 5,555 4,106 7,620 17,281 824 4,671 2,037 7,532

3,137 1,281 1,475 5,156 6,699 1,486 6,811 14,997 4,605 1,331 2,017 6,945

2010‐11 2,982 1,218 2,000 6,200 6,138 1,362 7,500 15,000 3,048 881 2,363 6,292

2011‐12 2,982 1,218 2,000 6,200 8,594 1,906 7,000 17,500 3,604 1,042 103 f 4,749

2012‐13 2,982 1,218 2,000 6,200 3,581 794 13,125 17,500 2,172 628 1,300 f 4,100

2013‐14 2,982 1,218 2,000 6,200 0 0 17,000 i 17,000 1,629 471 5,400 7,500

2014‐15 0 0 7,200 h 7,200 0 0 17,000 17,000 1,629 471 5,400 7,500

2015‐16 0 0 7,200 7,200 0 0 17,000 17,000 1,629 471 5,400 7,500

2016‐17 0 0 7,200 7,200 0 0 17,000 17,000 1,629 471 5,400 7,500

2017‐18 0 0 7,200 7,200 0 0 17,000 17,000 1,629 471 5,400 7,500

2018‐19 0 0 7,200 7,200 0 0 17,000 17,000 0 0 7,500 j 7,500

2019‐20 0 0 7,200 7,200 0 0 17,000 17,000 0 0 7,500 7,500

2020‐21 0 0 7,200 7,200 0 0 17,000 17,000 0 0 7,500 7,500

2021‐22 0 0 7,200 7,200 0 0 17,000 17,000 0 0 7,500 7,500

2022‐23 0 0 7,200 7,200 0 0 17,000 17,000 0 0 7,500 7,500

2023‐24 0 0 7,200 7,200 0 0 17,000 17,000 0 0 7,500 7,500

2024‐25 0 0 7,200 7,200 0 0 17,000 17,000 0 0 7,500 7,500

(3,137) (1,281) 5,725 2,044 (6,699) (1,486) 10,189 2,003 (4,605) (1,331) 5,483 555

AWT ‐ Advanced water treatment

WBMWD ‐ West Basin Municipal Water District

LADWP ‐ City of Los Angeles Department of Water and Power

d ‐ Advanced treated recycled water supplied by WRD's Leo J. Vander Lans Advanced Water Treatment Facility

b ‐ Relative volume of water from SWP and CR for baseline period provided by Kathy Kunysz of MWD;  numbers are best approximation; relative volume of water 

     from SWP and CR for future planning period are average of baseline period distribution

c ‐ Advanced treated recycled water supplied by City of Los Angeles Terminal Island Water Reclamation Plant/Advanced Water Treatment Facilities

WEST COAST BASIN BARRIERALAMITOS GAP BARRIER

PROJECTED VOLUME OF WATER DELIVERED TO BARRIERS FOR INJECTION g

(in acre‐feet per year)
Water Year

WTP ‐ Water Treatment Plant

Imported b AWT 

Recycled e
Total

a ‐ Data for baseline period from: WRD, March 4, 2011, Engineering Survey and Report; Alamitos Gap Barrier and Dominguez Gap Barrier AWT recycled water average is from 

     2005‐06 to 2009‐10

j ‐ Reflects the start date for the project expansion; under WRR (Order No. R4‐2003‐0134), LADWP is allowed to use up to 5,600 AFY of advanced treated recycled water; the 

     permit will be amended for the expansion
k ‐ This is the increase or decrease in recycled water and imported water use between the average baseline period and water year 2024/25

CR ‐ Treated water from Colorado River supplied by MWD's Diemer WTP

Imported b AWT 

Recycled c
Total

Water Year

∆ Baseline to 

2025 k

Imported b AWT

Recycled d
Total 

Baseline Average 

2001 to 2010 a

MWD ‐ Metropolitan Water District of Southern California

 BASELINE VOLUME OF WATER DELIVERED TO BARRIERS FOR INJECTION

(in acre‐feet per year)

SWP ‐ Treated water from State Water Project supplied by MWD's Diemer or Jensen WTP

WRD ‐ Water Replenishment District of Southern California

e ‐ Advanced treated recycled water supplied by WBMWD's Edward C.  Little Water Recycling Facility

f ‐ Treatment plant not in operation due to maintenance from October 2011 to November 2012

g ‐ Information provided by Ted Johnson, WRD, August 17, 2012; Uzi Daniel, WBMWD, August 6, 2012; and Seung Tag Oh, LADWP, August 15, 2013

h ‐ Reflects the start date for the project expansion; AOP is applied to the full flow; under Waste Discharge and Water Recycling Requirements (WDR and WRR) Order No. 

      R4‐2005‐0061, the current permit allows up to 3,360 AFY of recycled water to be used for the barrier; the permit will be amended for the expansion

i ‐ Reflects implementation of the Phase V recycled water project expansion; under WDR (Order No. R4‐2006‐0009), WBMWD is allowed to use up to 14,000 AFY of advanced 

     treated recycled water, and ultimately 19,600 AFY of advanced treated recycled water
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secondary effluent from the City of Los Angeles Hyperion WRP.  AWT recycled water injection 
began in 1995 at the WCBB.   

WRD purchases all the water injected into the WCBB.  Most of the water injection at the WCBB 
occurs in Model Layers 3 and 4 with a smaller amount in Model Layer 2. The baseline period 
and future planning period volumes and sources of water injected at the WCBB are provided in 
Table H‐5.  During the baseline period, an average of about 15,000 AFY was injected/recharged 
at the WCBB.   

In WY 2013‐14, the Edward C. Little WRF was expanded to produce from 14,000 AFY to 19,600 
AFY of AWT recycled water.  It is anticipated that AWT recycled water will fully replace 
imported water for injection at the WCBB beginning in WY 2013‐14.  However, minor volumes 
of treated imported water, supplied by MWD, may be utilized as necessary for injection 
through the future due to temporary operational and maintenance issues that may be 
encountered at the Edward C. Little WRF or at the WCBB.  Table H‐5 presents the recycled 
water and imported water target volumes for the WCBB from 2010 through 2025.  AWT 
recycled water is expected to fully replace imported water, with flow projected to increase to 
17,000 AFY beginning WY 2013‐14 and overall injection at the barrier is expected to be 
approximately 2,000 AFY higher by WY 2024‐25 compared with the baseline period average. 

2.4.2.3 Dominguez Gap Seawater Intrusion Barrier 

The DGB began operating in 1971 and is currently comprised of 41 injection wells along the 
Dominguez Channel to the Harbor (110) Freeway in the City of Carson (Figure 2).  The DGB is 
owned, operated, and maintained by the LACDPW.  Currently, treated imported water from the 
SWP and/or CR supplied by MWD’s Jensen and Diemer WTPs along with AWT recycled water 
from the City of Los Angeles’ Terminal Island Water Reclamation Plant/Advanced Water 
Purification Facility (TIWRP) is delivered to the barrier for injection.  The TIWRP capacity is 
currently 5,600 AFY.   

Recycled water (AWT) was injected at the DGB beginning in February 2006.  WRD purchases all 
the water injected at the DGB.  The injection at the DGB is relatively evenly distributed amongst 
Model Layers 1, 2, and 3. 

The baseline and future planning period volumes and sources of water injected at the DGB are 
summarized in Table H‐5.  During the baseline period, an average of about 7,000 AFY was 
injected/recharged at the DGB.  AWT recycled water is projected to fully replace imported 
water for injection at the DGB in WY 2018‐19 when the TIWRP is expanded to produce from 
5,700 to 22,880 AFY of recycled water.  Table H‐5 presents the recycled water and imported 
water target volumes for the DGB from 2010 through 2025.  AWT recycled water is expected to 
fully replace imported water, with flow projected to increase to 7,500 AFY beginning WY 2018‐
19 and overall injection is expected to be approximately 500 AFY higher by WY 2024‐25 
compared with the baseline period average. 
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2.4.3 Direct Percolation of Precipitation 

The volume of precipitation that percolated to groundwater over the 10‐year baseline period is 
based on estimates provided in the USGS/GBMP model (USGS, 2003; CH2MHILL, 2012b).  The 
10‐year baseline period represents a range of precipitation conditions from very wet to very dry 
to normal.  The model estimates are based on precipitation recorded at the LACDPW 
precipitation Station 107D located in the City of Downey, California.  The model recharge values 
include the combined effects of mountain front recharge on the perimeter of the model 
domain and direct precipitation percolation, return flow from irrigation such as lawn watering, 
and other distributed negligible sources (i.e., leakage from pipes and septic systems) within the 
interior of the model domain.  Because these individual components of the model recharge 
have different water quality with respect to S/N loading, estimates of each component’s 
volume are accounted for separately in the SNMP analysis.  

In order to separate out the various sources of recharge from the model estimated interior 
recharge, it is assumed that in very dry years, no precipitation or mountain front recharge 
occurs.  In WY 2001‐02, only 2.8 inches of precipitation were recorded at the Downey station.  
In that year, the model‐generated interior recharge was about 14,500 AF.  While about 14,500 
AF of interior recharge was estimated in the model for WY 2001‐02 for the entire model 
domain (including the Santa Monica and Hollywood model subareas outside of the CBWCB), 
only about 10,300 AF occurred within the CBWCB.  For the SNMP study, this volume is assumed 
to represent sources other than deep percolation of precipitation and mountain front recharge, 
including return flow from irrigation and recharge at the DGSG (which was not accounted for 
separately in the model).  Accordingly, this volume is subtracted from the model reported 
interior recharge for this study.  Table H‐6 shows the volume of precipitation percolation in the 
Central Basin and West Coast Basin over the 10‐year baseline period.  Total average deep 
percolation over the 10‐year baseline period is about 25,000 AFY in the CBWCB.  Deep 
percolation of precipitation throughout the future planning period is assumed to be the 
average of the baseline period for each year from WY 2010‐11 to 2024‐25. 

2.4.4 Mountain Front Recharge 

Mountain front recharge is surface water runoff from the hills abutting the basins that 
recharges at the edges of the basins near the hills.  The volumes of mountain front recharge 
estimated in the USGS/GBMP model in the Central Basin and West Coast Basin (assuming no 
mountain front recharge occurred in the driest WY [2001‐02)]) are provided in Table H‐7.  The 
average mountain front recharge over the 10‐year baseline period is about 9,000 AFY in the 
CBWCB.  Mountain front recharge throughout the future planning period is assumed to be the 
average of the baseline period for each year from WY 2010‐11 to 2024‐25.   
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Table H-6 Volume of Precipitation Percolation in Central Basin and 
West Coast Basin 

 

 

 

 

 

  

Central 

Basin

West Coast 

Basin
TOTAL

2000‐01 24,846 12,407 37,254

2001‐02 0 0 0

2002‐03 24,944 12,825 37,769

2003‐04 12,847 6,673 19,519

2004‐05 25,297 12,847 38,144

2005‐06 17,824 9,106 26,929

2006‐07 400 252 652

2007‐08 25,488 12,085 37,574

2008‐09 14,625 5,862 20,487

2009‐10 21,878 10,762 32,640

16,815 8,282 25,097

2010‐11 16,815 8,282 25,097

2011‐12 16,815 8,282 25,097

2012‐13 16,815 8,282 25,097

2013‐14 16,815 8,282 25,097

2014‐15 16,815 8,282 25,097

2015‐16 16,815 8,282 25,097

2016‐17 16,815 8,282 25,097

2017‐18 16,815 8,282 25,097

2018‐19 16,815 8,282 25,097

2019‐20 16,815 8,282 25,097

2020‐21 16,815 8,282 25,097

2021‐22 16,815 8,282 25,097

2022‐23 16,815 8,282 25,097

2023‐24 16,815 8,282 25,097

2024‐25 16,815 8,282 25,097

∆ 2025 a 0 0 0

USGS ‐ United States Geological Survey

GBMP ‐ Groundwater Basins Master Plan

a ‐ This is the change in precipitation recharge between 

       the baseline period average and WY 2025

WATER YEAR

Volumes modified from USGS/GBMP Modeling Reports 

              (USGS, 2003; CH2MHill, July 2012)

 Baseline Average 

2001‐2010 

BASELINE PERIOD VOLUME OF 

PRECIPITATION RECHARGE

(in acre‐feet per year)

WATER YEAR

PROJECTED VOLUME OF PRECIPITATION 

RECHARGE 

(in acre‐feet per year)
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Table H-7 Volume of Mountain Front Recharge in Central Basin and 
West Coast Basin 

 

 

Central Basin
West Coast 

Basin
TOTAL

2000‐01 9,225 3,421 12,647

2001‐02 0 0 0

2002‐03 9,226 3,472 12,697

2003‐04 5,760 2,120 7,879

2004‐05 9,212 3,456 12,668

2005‐06 6,992 2,623 9,615

2006‐07 1,797 681 2,478

2007‐08 9,234 3,275 12,510

2008‐09 5,895 1,861 7,756

2009‐10 8,047 2,925 10,972

6,539 2,384 8,922

2010‐11 6,539 2,384 8,922

2011‐12 6,539 2,384 8,922

2012‐13 6,539 2,384 8,922

2013‐14 6,539 2,384 8,922

2014‐15 6,539 2,384 8,922

2015‐16 6,539 2,384 8,922

2016‐17 6,539 2,384 8,922

2017‐18 6,539 2,384 8,922

2018‐19 6,539 2,384 8,922

2019‐20 6,539 2,384 8,922

2020‐21 6,539 2,384 8,922

2021‐22 6,539 2,384 8,922

2022‐23 6,539 2,384 8,922

2023‐24 6,539 2,384 8,922

2024‐25 6,539 2,384 8,922

∆ 2025 a 0 0 0

USGS ‐ United States Geological Survey

GBMP ‐ Groundwater Basins Master Plan

a ‐ This is the change in mountain front recharge between 

       the baseline period average and WY 2025

WATER YEAR

 Baseline Average 

2001‐2010 

Volumes from USGS/GBMP Modeling Reports 

              (USGS, 2003; CH2MHill, 2012)

WATER YEAR

PROJECTED VOLUME OF MOUNTAIN FRONT 

RECHARGE 

(in acre‐feet per year)

BASELINE PERIOD MOUNTAIN FRONT 

RECHARGE

(in acre‐feet per year)
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2.4.5 Irrigation Return Flows 

Source waters for irrigation in the Study Area include imported water, groundwater, and 
recycled water.  The volume of water used for irrigation in the Study Area is estimated to be 
40%7 of the total imported water and groundwater supply plus the approximate recycled water 
volumes used for irrigation.  Table H‐8 shows the approximate total baseline and future 
planning period volumes of imported water and groundwater used for the entire water supply 
of the CBWCB; the volumes of imported water, groundwater, and recycled water used for 
irrigation; and the amount of applied irrigation water that percolates to groundwater in the 
CBWCB after evapotranspiration (ET).   

Table H‐8 presents the annual baseline and future planning period projected volumes of 
imported water used (including potable, irrigation, and industrial uses) in the Central Basin and 
West Coast Basin.  The Draft 2012 GLAC IRWMP shows that water agencies in the CBWCB 
include imported water as an integral part of their water supply portfolios through 2025.  For 
the Central Basin, per the Draft 2012 GLAC IRWMP, 121,000 AFY of imported water is expected 
to be used by 2025.  This value represents a 13% decrease from WY 2009‐10.  This results in a 
decrease in the volume of imported water used for irrigation and recharged to groundwater in 
the Central Basin.  For the South Bay Subregion, the Draft 2013 GLAC IRWMP shows a 2% 
increase in imported water use from 2010 to 2025.  Applying this percent increase to West 
Coast Basin, a reasonable assumption is that 155,600 AFY of imported water would be used by 
2025.  This results in a slight increase in imported water use for irrigation and recharge to 
groundwater.  However, the decrease in imported water use is much greater in the Central 
Basin than in the West Coast Basin, so overall irrigation return flows are predicted to decline for 
the entire CBWCB over the future planning period. 

Table H‐8 shows the annual total volumes of groundwater production from the Central Basin 
and West Coast Basin over the 10‐year baseline period.  Over this period, an average of about 
196,600 AFY was extracted from the Central Basin and about 44,700 AFY from the West Coast 
Basin, which totals 241,300 AFY for the Study Area.  For the future planning period, 
groundwater production in the CBWCB is assumed to be the average of the baseline period 
(Johnson, 2012).  Therefore, irrigation return flows from groundwater use in the future 
planning period also remain the same as in the baseline period.  

Use of recycled water for irrigation is projected to increase in the future planning period.  Table 
H‐8 shows the baseline period recycled water use for irrigation and the projected volume of 
recycled water use for irrigation for the future planning period.  This recycled water would 
replace imported water and groundwater for irrigation.   

Overall irrigation return flows in the Central Basin are projected to decrease slightly over the 
future planning period while return flows in the West Coast Basin are projected to increase 
slightly and thus, there is a net decline for the entire CBWCB (Table H‐8). 

 

                                                       

7 Estimate provided by Kathy Kunysz of the Metropolitan Water District of Southern California. 
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Table H-8 Volume of Groundwater, Imported Water, and Recycled Water Used for Irrigation and Percolated to Groundwater – Baseline and Future Planning Period 

 

CENTRAL 

BASINa

WEST 

COAST 

BASINb

TOTAL
CENTRAL 

BASIN

WEST 

COAST 

BASIN

TOTAL
CENTRAL 

BASIN

WEST 

COAST 

BASIN

TOTAL
CENTRAL 

BASIN

WEST 

COAST 

BASIN

TOTAL
CENTRAL 

BASIN g

WEST 

COAST 

BASIN h

TOTAL
CENTRAL 

BASIN

WEST 

COAST 

BASIN

TOTAL

2000‐01 202,192 164,978       367,170 195,361 53,870 249,231 195,361 39,861 235,222 159,021     81,936      240,957   2,628       2,330        4,958     5,767         3,006        8,774         

2001‐02 215,919 155,694       371,613 200,168 50,063 250,231 200,168 38,256 238,424 166,435     77,580      244,015   3,074       2,661        5,735     6,048         2,863        8,910         

2002‐03 205,812 152,201       358,013 190,268 51,946 242,214 190,268 39,236 229,504 158,432     76,575      235,007   8,256       2,322        10,578   5,947         2,815        8,762         

2003‐04 209,596 157,929       367,525 200,365 48,013 248,378 200,365 36,068 236,433 163,984     77,599      241,583   8,985       3,035        12,020   6,171         2,877        9,048         

2004‐05 172,419 153,899       326,318 188,707 41,297 230,004 188,707 29,966 218,673 144,450     73,546      217,996   8,086       2,815        10,901   5,442         2,724        8,166         

2005‐06 174,813 155,476       330,289 191,030 36,809 227,839 191,030 27,291 218,321 146,337     73,107      219,444   8,992       2,945        11,937   5,542         2,713        8,255         

2006‐07 182,117 159,746       341,863 198,115 37,655 235,770 198,115 28,207 226,322 152,093     75,181      227,274   10,089     3,792        13,881   5,786         2,818        8,604         

2007‐08 164,258 148,998       313,256 206,260 38,472 244,732 206,260 29,201 235,461 148,207     71,280      219,487   9,454       3,576        13,030   5,625         2,671        8,296         

2008‐09 147,227 135,008       282,235 198,156 45,246 243,402 198,156 33,127 231,283 138,153     67,254      205,407   8,434       3,440        11,874   5,230         2,522        7,752         

2009‐10 138,812 128,702       267,514 197,387 43,942 241,329 197,387 31,803 229,190 134,480     64,202      198,682   7,651       3,538        11,189   5,071         2,417        7,488         

Baseline Average 

2001 to 2010
181,317 151,263       332,580 196,582 44,731 241,313 196,582 33,302 229,883 151,159     73,826      224,985   7,565       3,045        10,610   5,663         2,743        8,405         

Water Year

2010‐11 137,625 130,495       268,120 196,582 44,731 241,313 196,582 33,302 229,883 133,683     65,519      199,201   7,600       4,750        12,350   5,041         2,507        7,548         

2011‐12 136,437 132,288       268,725 196,582 44,731 241,313 196,582 33,302 229,883 133,207     66,236      199,443   8,290       4,835        13,125   5,038         2,510        7,548         

2012‐13 135,250 134,082       269,332 196,582 44,731 241,313 196,582 33,302 229,883 132,733     66,953      199,686   8,980       4,920        13,900   5,036         2,537        7,573         

2013‐14 134,062 135,875       269,937 196,582 44,731 241,313 196,582 33,302 229,883 132,257     67,671      199,928   9,670       5,005        14,675   5,034         2,565        7,598         

2014‐15 132,875 137,668       270,543 196,582 44,731 241,313 196,582 33,302 229,883 131,783     68,388      200,171   10,360     5,090        15,450   5,031         2,592        7,624         

2015‐16 131,687 139,461       271,148 196,582 44,731 241,313 196,582 33,302 229,883 131,307     69,105      200,413   11,050     5,175        16,225   5,029         2,620        7,649         

2016‐17 130,500 141,254       271,754 196,582 44,731 241,313 196,582 33,302 229,883 130,833     69,822      200,655   11,740     5,260        17,000   5,027         2,647        7,674         

2017‐18 129,312 143,048       272,360 196,582 44,731 241,313 196,582 33,302 229,883 130,357     70,540      200,897   12,430     5,345        17,775   5,025         2,675        7,699         

2018‐19 128,125 144,841       272,966 196,582 44,731 241,313 196,582 33,302 229,883 129,883     71,257      201,140   13,120     5,430        18,550   5,023         2,702        7,725         

2019‐20 126,937 146,634       273,571 196,582 44,731 241,313 196,582 33,302 229,883 129,407     71,974      201,382   13,810     5,515        19,325   5,020         2,729        7,750         

2020‐21 125,750 148,427       274,177 196,582 44,731 241,313 196,582 33,302 229,883 128,933     72,691      201,624   14,500     5,600        20,100   5,018         2,757        7,775         

2021‐22 124,562 150,220       274,782 196,582 44,731 241,313 196,582 33,302 229,883 128,457     73,409      201,866   15,190     5,685        20,875   5,016         2,784        7,800         

2022‐23 123,375 152,014       275,389 196,582 44,731 241,313 196,582 33,302 229,883 127,983     74,126      202,109   15,880     5,770        21,650   5,014         2,812        7,826         

2023‐24 122,187 153,807       275,994 196,582 44,731 241,313 196,582 33,302 229,883 127,507     74,843      202,351   16,570     5,855        22,425   5,012         2,839        7,851         

2024‐25 121,000 155,600       276,600 196,582 44,731 241,313 196,582 33,302 229,883 127,033     75,561      202,593   17,200     5,940        23,140   5,008         2,866        7,875         

∆ Baseline to 

2025 j
(60,317) 4,337 (55,980) 0 0 0 0 0 0 (24,127) 1,735 (22,392) 9,635 2,895 12,530 (655) 124 (531)

All values in acre‐feet SDLAC ‐ Sanitation Districts of Los Angeles County WBMWD ‐ West Basin Municipal Water District
DWR ‐ California Department of Water Resources WRD ‐ Water Replenishment District of Southern California GLAC IRWMP ‐ Greater Los Anglels County Integrated Regional Water Management Plan
LADWP ‐ City of Los Angeles Department of Water and Power UWMP ‐ Urban Water Management Plan

a ‐ Total imported water minus imported water injected at the Alamitos Barrier and spread in Montebello Forebay for baseline period
b ‐ Total imported water minus imported water injected at the Dominguez Gap and West Coast Basin barriers for baseline period
c ‐ Data for baseline period from DWR, Watermaster Service  Reports for Central and West Coast Basins, 2001 to 2011; reported in fiscal year; data for future planning period from Draft GLAC IRWMP (RMC, July 2012)
d ‐ Baseline period data from WRD, Engineering Survey and Report , March 4, 2011; pumping in future planning period assumed to be the average of the baseline period per information provided by Ted Johnson, WRD, August 27, 2012
e ‐ The significant voume of groundwater used for industrial supply in the West Coast Basin subtracted from total water used (see Secton 23.3.5 for explanation of calculation)
f ‐ 40% of total water supply is assumed used for irrigation
g ‐ Baseline data for calendar years 2001 through 2010 provided by Monica Gasca, SDLAC; information for the future planning period from Draft GLAC IRWMP (RMC, July 2012)

j ‐ This is the increase or decrease between the average baseline period and Water Year 2024‐25
i ‐ 3.6% of irrigation water percolates to groundwater (see Section 3.3.5 for explanation of 3.6% determination)

IMPORTED WATER c
IMPORTED AND GROUNDWATER 

USED FOR IRRIGATION f

TOTAL GROUNDWATER 

PUMPING d
RECYCLED USED FOR 

IRRIGATION 

PROJECTED SOURCES AND VOLUMES OF WATER USED FOR IRRIGATION AND RECHARGED TO GROUNDWATER 

(in acre‐feet per year)

BASELINE SOURCES AND VOLUMES OF WATER USED FOR IRRIGATION AND RECHARGED TO GROUNDWATER g

(in acre‐feet per year)

WATER YEAR

h ‐ Baseline period information provided by Joe Walters, WBMWD, August 27, 2012 for use within the WBMWD service area; future planning period information provided in WBMWD 2010 UWMP (May 2011) and LADWP Non‐Potable 

      Reuse Master Planning Report (RMC, March 2012)

TOTAL GROUNDWATER PUMPING 

LESS INDUSTRIAL REFINERY USE IN 

WEST COAST BASIN e

TOTAL WATER SUPPLY VOLUME (includes potable, irrigation, and industrial uses) IRRIGATION VOLUME
IMPORTED, GROUNDWATER, 

AND RECYCLED IRRIGATION 

RECHARGED TO GROUNDWATER i
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In addition to its use for irrigation, recycled water is utilized for a variety of non‐potable reuse 
(NPR) applications, including industrial uses; as a result, the total NPR volume is primarily 
comprised of these two specific usage volumes.  For the SNMP, irrigation use is the primary 
target since it can contribute to salt and nutrient loading to the groundwater basins.  

Information on total NPR and irrigation target volumes for the Central Basin was obtained from 
the 2012 Draft GLAC IRWMP and recycled water use data from SDLAC for calendar year 2001 
through 2010.  The 17,200 AFY of projected recycled water irrigation use in 2025 in the Central 
Basin, as shown in Table H‐9, was based on the percentage of irrigation versus total NPR 
volumes in 2025 as shown in Table H‐10. 

Information on total NPR and irrigation target volumes for the West Coast Basin was obtained 
from the WBMWD 2010 UWMP (WBMWD, 2011) and the City of Los Angeles Department of 
Water and Power (LADWP) Non‐Potable Reuse Master Planning Report (RMC, 2012a).  
Information was also provided directly from WBMWD and LADWP.  The projected use of 
tertiary‐treated recycled water (5,940 AFY) for irrigation in 2025 in the West Coast Basin, as 
shown in Table H‐11, was derived based on information compiled in Table H‐12. 

2.4.6 Other Stream Recharge 

As shown in Figure 2, major streams in the Study Area are mostly lined with concrete.  Because 
of this, stream losses to groundwater are assumed to be negligible, except for recharge in the 
unlined portion of the San Gabriel River within the Montebello Forebay, which is accounted for 
in the Montello Forebay spreading operations, as discussed in Section 2.3.1.1.  This assumption 
is consistent with the USGS/GBMP modeling water balances, which also assumed river 
recharge/discharge was minimal. 

2.4.7 Other Distributed Sources of Recharge 

Other areally distributed potential sources of recharge included leaking water and sewer pipes, 
stormwater capture facilities such as basins and LID projects, and septic systems.  While not 
individually quantified in the USGS/GBMP model or for the SNMP study, these distributed 
sources are represented in the USGS/GBMP model’s interior recharge volumes. 

The City of Torrance operates a number of stormwater retention basins, some of which (the 
Bishop Montgomery, Del Amo and Ocean Basins) allow for stormwater replenishment.  The 
volumes of stormwater percolated are not available, but are not considered to be significant 
recharge inputs for the SNMP loading analysis. 

Siempre Agua is a proposed project that will create a 2‐acre wetland that will use 88 AFY of Los 
Angeles River water.  It will be located in the northernmost portion the Central Basin and 
implemented in the next few years8.  It is not known at this time if the wetland will be lined or 
unlined, but once the wetland is created and operational, approximately 80 AF of the treated 
wetland water will be used to irrigate a park (effective percolation from irrigation of 4 

                                                       

8 Information provided by Mark Hanna, Geosyntec Consultants, September 27, 2012. 
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Table H-9  Baseline Period Recycled Water NPR and Future Planning 
Period Target Volumes for Irrigation in the Central Basin  

Year 
Tertiary‐Treated Recycled Water Volumes in the Central Basin a 

(acre‐feet per year) 

Total NPR  Irrigation Use  Industrial Use 

2001  3,207  2,628  578 

2002  3,943  3,074  870 

2003  11,074  8,256  2,818 

2004  11,683  8,985  2,698 

2005  9,770  8,086  1,684 

2006  11,486  8,992  2,494 

2007  12,816  10,089  2,727 

2008  12,011  9,454  2,558 

2009  10,596  8,434  2,162 

2010  10,100  7,651  2,450 

10‐Yr Avg. 
9,700  7,600  2,100 

100%  78%  22% 

Water Year   Projected Recycled Water Volumes b  

2010‐11  9,700  7,600   

2011‐12  N/A  8,290   

2012‐13  N/A  8,980   

2013‐14  N/A  9,670   

2014‐15  N/A  10,360   

2015‐16  N/A  11,050   

2016‐17  N/A  11,740   

2017‐18  N/A  12,430   

2018‐19  N/A  13,120   

2019‐20  N/A  13,810   

2020‐21  N/A  14,500   

2021‐22  N/A  15,190   

2022‐23  N/A  15,880   

2023‐24  N/A  16,570   

2024‐25  22,100 c  17,200   
NPR – no‐potable reuse    SDLAC – Sanitation Districts of Los Angeles County 
AFY – acre‐feet per year    SNMP – Salt and Nutrient Management Plan 

a ‐ Historic data for calendar years 2001 through 2010 provided by Monica Gasca, SDLAC 
b ‐ For purposes of estimating projected use of recycled water for irrigation, a linear 

extrapolation was applied to the Δ 9,600 AFY (see Table H‐10) from 2010 to 2025; 
industrial projections were not derived because they are not necessary for the SNMP 
assessments 

c  ‐ As shown in Table H‐10, this is the projected total NPR use 
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Table H-10   Basis for Irrigation Target Volumes in the Central Basin 

Year  Recycled Water Usage 
Volume  
(AFY) 

Type of Recycled Water 

2010  Total NPR  9,700 a  Tertiary‐treated 

Irrigation  7,600 a  Tertiary‐treated 

  % Irrigation   78%  Tertiary‐treated 

2025 

 

Total Projected NPR b  22,100  Tertiary‐treated 

Estimated Irrigation c  17,200  Tertiary‐treated 

  % Irrigation   ≈ 78%  Tertiary‐treated 

Δ 2025 d   Irrigation  9,600  Tertiary‐treated 

     AFY – acre‐feet per year        NPR – non‐potable reuse 
     SDLAC – Sanitation Districts of Los Angeles County   WY – water year 
     MWD – Municipal Water District       UWMP – Urban Water Management Plan 
     GLAC IRWMP – Greater Los Angeles County Integrated Regional Water Management Plan 

     a ‐ Information provided by Monica Gasca, SDLAC; this represents 10‐year average (2001 ‐ 2010)  
     b ‐ This value was derived from the 2025 target volumes in the Central Basin MWD 2010 UWMP            

(11,000 AFY) as reflected in the 2012 Draft GLAC IRWMP, the Long Beach 2010 UWMP (8,100 AFY) 
as reflected in the 2012 Draft GLAC IRWMP, and the four‐year averages (WY 2006‐07 through 
2009‐10) for the City of Lakewood (440 AFY) and City of Cerritos (2,600 AFY) from the SDLAC 
Annual Status Reports on Recycled Water 

    c ‐  Assumes there will be no substantive change in the proportion of recycled water used for irrigation           
between 2010 and 2025, and thus approximately 78% of the total NPR was used to derive the           
amount of irrigation (22,100 AFY x 0.78 = 17,200 AFY) 

     d ‐ This is the increase in recycled water irrigation use between WY 2010‐11 and 2024‐25 
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Table H-11   Baseline Period Recycled Water NPR and Future Planning 
Period Target Volumes for Irrigation in the West Coast Basin 

Year 
Tertiary‐Treated Recycled Water Volumes in the West Coast Basin a (in AFY) 

Total NPR  
Irrigation in the

WBMWD Service Area 
Irrigation in the LADWP 
Westside Service Area 

Industrial 
Use 

2001  15,222  2,330  0  12,892 

2002  20,098  2,661  0  17,437 

2003  20,360  2,322  0  18,038 

2004  20,618  3,035  0  17,583 

2005  20,269  2,815  0  17,454 

2006  19,270  2,945  0  16,325 

2007  20,124  3,792  0  16,332 

2008  21,080  3,576  0  17,504 

2009  22,256  3,440  0  18,816 

2010  22,884  3,538  0  19,346 

10‐yr. Avg.  20,200  3,000  0  17,200 

Target Volume   21,080  3,000  880 b  ‐‐‐ 

Water Year   

Projected Recycled Water Irrigation Volumes c  
(in AFY)   

Tertiary‐treated  AWT 

2010‐11    3,880 d  0   

2011‐12    4,005  0   

2012‐13    4,130  0   

2013‐14    4,255  0   

2014‐15    4,380  0   

2015‐16    4,505  0   

2016‐17    4,630  0   

2017‐18    4,755  0   

2018‐19    4,880  0   

2019‐20    5,005  0   

2020‐21    5,130  0   

2021‐22    5,255  0   

2022‐23    5,380  0   

2023‐24    5,505  0   

2024‐25    5,640  160 c   
NPR – non‐potable reuse      WBMWD – West Basin Municipal Water District 
AFY – acre‐feet per year      LADWP – City of Los Angeles Department of Water and Power 
SNMP – Salt and Nutrient Management Plan  AWT – advanced water treatment 
a ‐  For 2001 – 2010, historical information within the WBMWD service area was provided by Joe Walters, WBMWD, August 27, 

2012 for WBMWD’s service area 
b ‐  Estimate for LADWP’s West Side service area for irrigation provided by Todd Rother, LADWP (LADWP 2012 Non‐Potable 

Reuse Master Planning Report) 
c ‐ For purposes of estimating projected use of recycled water for irrigation, a linear extrapolation was applied to the Δ 1,800 

AFY of tertiary‐treated recycled water supplied to the West Coast Basin from 2010 to 2025 as shown in Table H‐12.  For the 
Δ 160 AFY of AWT recycled water supplied by LADWP, it will be assumed that this use starts in 2025; total NPR projections 
were not derived because they are not necessary for the SNMP assessments 

d‐ See Table H‐12 for derivation of 2025 target volumes 
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Table H-12   Basis for Recycled Water Irrigation Target Volumes in the 
West Coast Basin 

Year  Recycled Water Usage 
Volume 
(AFY) 

Type of Recycled Water 

2010 
 
 

Total NPR a  21,080  Tertiary‐treated 

Irrigation in WBMWD Service Area  3,880  Tertiary‐treated 

Irrigation in LADWP Service Area  0  None 

Total Irrigation  3,880  Tertiary‐treated 

2025 
 

WBMWD Service Area 
LADWP Westside Service Area 
Total Projected NPR b 

33,900 
10,120 
44,020 

Tertiary‐treated and AWT 

Estimated Irrigation in WBMWD Service Area c  5,100  Tertiary‐treated 

Estimated Irrigation in LADWP Service Area d  540  Tertiary‐treated 

Total Estimated Irrigation  5,640  Tertiary‐treated 

Estimated Irrigation in LADWP Service Area e  160  AWT 

Total Estimated Irrigation in 2025  5,800  Tertiary‐treated and AWT 

Δ 2025 f  Irrigation 
1,800 g  Tertiary‐treated 

160  AWT 
WBMWD – West Basin Municipal Water District      AFY – acre‐feet per year 
LADWP – Los Angeles County Department of Water and Power  WY – water year 
WRF – Water Reclamation Facility           NPR – non‐potable reuse 
UWMP – Urban Water Management Plan        AWT – advanced water treatment 
TIWRP – Terminal Island Water Reclamation Plant/Advanced Water Purification Facility         
a ‐ Estimated demand volumes within the WBMWD service area are based on information provided by Uzi Daniel,   

WBMWD (the 10‐year average from 2001 to 2010 as shown in Table H‐8; demand volumes within the LADWP 
service area assume there is a negligible amount of irrigation supplied by the TIWRP and 880 AFY of total NPR 
supplied by WBMWD to LADWP’s West Side service area for irrigation; information regarding LADWP’s service 
area was provided by Todd Rother, LADWP (LADWP 2012 Non‐Potable Reuse Master Planning Report) 

b ‐ Estimated demand volumes within the WBMWD service area were derived from the 2025 target in the 2010 
WBMWD UWMP (33,900 AFY); demands within the LADWP service area are based on the LADWP 2012 Non‐
potable Reuse Master Planning Report; assuming that ‘planned projects’ will be online by 2025, there will be 
210 AFY of Total NPR supplied from TIWRP, 9,910 AFY from WBMWD’s Edward C. Little WRF, for a total of 
10,120 AFY inside LADWP’s service area.  

c ‐ This volume assumes there will be no substantive change in the proportion of recycled water used for irrigation 
by WBMWD in its service area and LADWP’s Westside service area between 2010 and 2025; for 2010, the 
WBWMD % irrigation = WBMWD service area irrigation 3,000 AFY/total NPR 20,200 AFY = 15%; thus, 
approximately 15% of WBMWD’s 2025 total NPR (33,900 AFY) was used to derive the amount of irrigation 
(33,900 AFY x 0.15 = 5,100 AFY); information was provided by Uzi Daniel, WBMWD 

d ‐ This value for irrigation is obtained from the LADWP 2012 Non‐Potable Reuse Master Planning Report; it 
includes 540 AFY of tertiary‐treated recycled water supplied from WBMWD’s Edward C. Little WRF; this use 
starts in 2025 

e ‐ This value is obtained from the LADWP 2012 Non‐Potable Reuse Master Planning Report and Todd Rother, 
LADWP; it includes 160 AFY of AWT recycled water from the TIWRP; this use starts in 2025 

f ‐ This is the increase in recycled water irrigation use between WY 2010‐11 and 2024‐25 
g ‐ This value is based on 5,640 AFY minus 3,880 AFY, which equals 1,760 AFY, rounded off to 1,800 AFY 
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AF/year)9.  Because water in wetland generally does not percolate into groundwater due to the 
silty muddy bottoms even if unlined, and the park irrigation is very small, the project is not 
considered a significant recharge component for the SNMP loading analysis.  

Of the distributed sources, only sewer line leakage and septic system losses would have 
significantly different water quality than precipitation infiltration and irrigations return flows, as 
discussed above.  Cities and agencies in the CBWCB, including the City of Los Angeles Bureau of 
Sanitation (LABOS) and SDLAC, generally have inspection and maintenance programs in place to 
quickly identify and fix any leaking sewer lines.  For this reason, sewer line leakage is assumed 
to be negligible in terms of the overall S/N loading assumptions.  Similarly, SDLAC has indicated 
that there are only a small number of parcels (478 parcels of approximately 859,500 parcels in 
the Study Area) currently relying on septic systems for wastewater handling.  Accordingly, 
septic system recharge to groundwater in the CBWCB is assumed to be negligible. 

2.4.8 Subsurface Groundwater Inflow from Adjacent Basins and Ocean 

Because of the pumping depressions in the Study Area, subsurface groundwater from adjacent 
basins (Santa Monica, Hollywood, San Fernando, San Gabriel, and Orange County basins) and 
the ocean (Santa Monica Bay and San Pedro Bay) flows into and recharges the CBWCB.  The 
locations of adjacent basins are shown in Figure 1.  Groundwater also flows between the 
Central Basin subareas and between the Central Basin and West Coast Basin.  Subsurface 
inflows for the 10‐year baseline period were extracted from the USGS/GBMP model.  Table H‐
13 provides a summary of theses volumes.  The average subsurface inflow over the 10‐year 
baseline period is about 41,400 AFY in the Central Basin and about 12,600 AFY in the West 
Coast Basin.  Throughout the future planning period, annual subsurface inflows and outflows 
are assumed to be the average of the baseline period.  

2.5 Groundwater Discharge (Outflows) 

Groundwater can leave the CBWCB by: 

 Pumping, including extraction associated with the desalters, 

 Subsurface outflow to adjacent basins and the ocean, and  

 Groundwater discharge to surface water. 

Of these, groundwater pumping is the most significant outflow from both the Central Basin and 
West Coast Basin.  Due to the large pumping depressions in both basins, very little groundwater 
leaves the Study Area as subsurface outflow and while there is some outflow to adjacent areas, 
the overall net subsurface flow is into the Study Area.  Similarly, as discussed above, because 
most streams are concrete‐lined, there is little opportunity for groundwater discharge to 
surface water and thus, this source of discharge is assumed to be negligible.    

                                                       

9 See http://www.lastormwater.org/blog/2012/08/what‐goes‐around‐comes‐around‐again/. 
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Table H-13   Volume and Sources of Subsurface Inflow and Outflow 
from Adjacent Groundwater Basins and the Ocean 

 San 

Gabriel 

and San 

Fernando 

Basins 

 Hollywood 

Basin 

 Santa 

Monica 

Basin 

 Orange 

County 

Basin  Total

Santa 

Monica 

Basin

Central 

Basin Ocean  Total

2000‐01 33,751 5,842 887 ‐5,548 34,932 1,881 6,530 6,491 14,902

2001‐02 33,608 5,733 806 1,583 41,731 1,570 6,456 6,243 14,268

2002‐03 31,945 5,730 917 1,581 40,173 2,150 6,753 5,974 14,877

2003‐04 35,161 5,795 933 3,909 45,799 2,105 5,444 6,980 14,529

2004‐05 19,256 5,861 1,045 5,606 31,767 2,358 4,823 5,773 12,954

2005‐06 25,528 5,957 1,081 4,619 37,185 2,251 4,732 4,618 11,602

2006‐07 33,789 5,843 1,005 1,551 42,189 1,886 4,650 5,255 11,791

2007‐08 36,236 5,762 1,109 ‐2,856 40,252 2,326 3,463 4,317 10,106

2008‐09 41,064 5,805 1,094 2,735 50,698 2,230 3,719 6,003 11,952

2009‐10 36,179 5,802 1,156 6,357 49,493 2,332 2,884 4,211 9,427

32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2010‐11 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2011‐12 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2012‐13 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2013‐14 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2014‐15 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2015‐16 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2016‐17 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2017‐18 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2018‐19 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2019‐20 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2020‐21 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2021‐22 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2022‐23 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2023‐24 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

2024‐25 32,652 5,813 1,003 1,954 41,422 2,109 4,945 5,587 12,641

0 0 0 0 0 0 0 0 0

USGS ‐ United States Geological Survey

GBMP ‐ Groundwater Basins Master Plan

Source of Data ‐ USGS/GBMP Modeling Reports  (USGS, 2003; CH2MHill, 2012)

Indicated values represent net total volumes for Model Layers 1 through 4

Positive values represent inflow volumes and negative values represent outflow volumes from the basins

 ∆ Baseline to 

2025 a 

a ‐ This is the change between the baseline period average and WY 2024‐25

 Baseline Average 

2001‐2010 

 CENTRAL BASIN  WEST COAST BASIN

WATER YEAR

BASELINE PERIOD VOLUME SUBSURFACE INFLOW AND OUTFLOW 

(in acre‐feet per year)

WATER YEAR
PROJECTED VOLUME SUBSURFACE INFLOW AND OUTFLOW

(in acre‐feet per year)
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2.5.1 Groundwater Pumping and Desalters 

Groundwater production wells are the main source of groundwater extraction and usage in the 
CBWCB.  There are currently over 400 active production wells in the CBWCB.  Prior to the 
adjudication of the groundwater basins in the early 1960s, annual production (pumping) 
reached levels as high as 292,000 AF in the Central Basin and 94,000 AF in the West Coast Basin.  
Figure 35 shows groundwater production in the Study Area in WY 2009‐10.  A production map 
for each water year is presented in the annual Engineering Survey and Report prepared by 
WRD.  The different size and color circles on the figure represent relative volumes of annual 
pumping.  The figure shows that there are more wells and more pumping in the Central Basin 
than in the West Coast Basin.  Production in the Central Basin is fairly well distributed.  Pumping 
in the West Coast Basin is clustered inland of the DGB and the WCBB.  Figure 36 is a chart 
showing historical groundwater production in the CBWCB.  The chart shows a slight declining 
trend in groundwater production since 1960.  

Table H‐8 shows the annual baseline and future planning period volumes of groundwater 
production in the Central Basin and West Coast Basin.  Over the baseline period, an average of 
about 196,600 AFY was extracted from the Central Basin and about 44,700 AFY from the West 
Coast Basin, thus totaling 241,300 AFY for both basins.  Throughout the future planning period, 
annual groundwater production is assumed to be at the average of the baseline period 
(Johnson, August 2012).  

There are two desalters operating in the West Coast Basin, specifically in the City of Torrance.  
The desalters remove salt (using reverse osmosis membranes) from seawater‐impacted 
groundwater and the treated water is distributed for potable supply.  The C. Marvin Brewer 
Desalter (Brewer Desalter), with a design capacity of 1,200 AFY, is owned by WBMWD and 
operated by California Water Service Company, who distributes the treated water to their 
drinking water system.  The Robert W. Goldsworthy Desalter (Goldsworthy Desalter), with a 
design capacity of 2,800 AFY, is owned by WRD and operated and maintained by the City of 
Torrance, who distributes the treated water to their drinking water system.  Table H‐14 shows 
baseline and projected desalter pumping.  Annual pumping from WY 2000‐2001 to 2011‐2012 
for both desalters were obtained from the WRD groundwater production database.  WRD 
(verbal communication, Jim McDavid) provided estimated pumping for the Goldsworthy 
Desalter from WY 2012‐2013 to 2013‐2014.  In 2015, the total plant capacity of the 
Goldsworthy Desalter will be expanded to 5,500 AFY10 to allow increased groundwater pump 
and treat.  The remaining estimated future planning period (from WY 2012‐2013 to 2024‐2025) 
volume of groundwater pumped annually for the Brewer Desalter is the average of the last five 
years of reported pumping (i.e. WY 2007‐08 through 2011‐12), which is an increase from the 
average baseline pumping.  This five year averaging period was selected rather than the 
baseline period average to account for the lack of pumping from WY 2003‐2004 to 2005‐2006.  
The baseline and future planning period pumping volumes from wells associated with the 
desalters are included in the production listed in Table H‐8 and because the desalters remove 
salt from groundwater, they are also accounted for separately in Table H‐14. 

                                                       

10   Personal communication from Ted Johnson, November 14, 2012. 
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Table H-14   Baseline and Future Planning Period Desalter 
Pumping/Operational Production Volumes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

GOLDSWORTHY DESALTER a BREWER DESALTER a

2000‐01 0 723

2001‐02 2,454                                               1,160

2002‐03 2,506                                               466

2003‐04 2,909                                               1

2004‐05 2,315                                               0

2005‐06 2,372                                               0

2006‐07 2,260                                               285

2007‐08 1,460                                               343

2008‐09 930                                                  1,239

2009‐10 1,459                                               336

1,867 455

2010‐11 1,736 1,340

2011‐12 2,083 1,101

2012‐13 2,200 872

2013‐14 2,200 872

2014‐15 5,500 872

2015‐16 5,500 872

2016‐17 5,500 872

2017‐18 5,500 872

2018‐19 5,500 872

2019‐20 5,500 872

2020‐21 5,500 872

2021‐22 5,500 872

2022‐23 5,500 872

2023‐24 5,500 872

2024‐25 5,500 872

3,633 417

AFY ‐ acre‐feet per year

DWR ‐ California Department of Water Resources

WRD ‐ Water Replenishment District of Southern California

FY ‐ Fiscal Year ‐ July 1 through June 30 of following year

b ‐ This is the change between the baseline period average and WY 2024‐25

∆  Baseline to 2025 b

a ‐ Data for WY 2010‐11 and 2011‐12 from WRD production database; Goldsworthy 

      Desalter projections from Jim McDavid, WRD; Brewer Desalter projections are 

      average of reported pumping WY 2007‐08 to 2011‐12

BASELINE PERIOD VOLUME 

 (AFY)

Baseline Average     

FY 2001 to 2010

Fiscal Year 

Water Year
PROJECTED VOLUME  

(AFY)
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2.6 Overall Water Balance and Change in Groundwater Storage 

Component‐specific water balances were developed based on water balances presented in the 
USGS/GBMP modeling reports.  Table H‐15 presents a summary of the overall baseline period 
water balance for the Central Basin and Table H‐16 presents the overall baseline period water 
balance for the West Coast Basin.  The tables also provide the annual and cumulative change in 
groundwater storage.  Water balances are extracted from the USGS/GBMP groundwater model 
and due to rounding errors, model gridding, distribution of flows into and out of different 
model layers, and other affects, the model‐generated numbers are slightly different than the 
values indicated in the tables presented in this appendix.  Differences are less than 1% and are 
within the margin of error of the table values.  As an example, it is noted that while recharge 
from irrigation return flows in the CBWCB for WY 2001‐02 (8,900 AF) was the basis for 
estimating the irrigation return flow percentage, application of the 3.6% return flow percentage 
to WY 2001‐02 irrigation volumes for the Central Basin and West Coast Basin individually results 
in irrigation return flow volumes for each basin (approximately 6,000 AF in the Central Basin 
and 2,900 AFY in the West Coast Basin) that differ slightly from volumes in the numerical model 
(approximately 6,300 AF in the Central Basin and 2,600 AF in the West Coast Basin).  These 
differences are considered to be insignificant as the differences result in a deviation of less than 
1% over the baseline period in each of the two basins. 

Figure 6 illustrates the baseline period annual water balances and cumulative change in 
groundwater storage.  The Central Basin water balance is shown on the top of the figure and 
the West Coast Basin water balance is depicted on the bottom of the figure.  As shown in Figure 
6, the MFSG (with minor contributions from the DGSG) recharge is the largest inflow to the 
Central Basin followed by subsurface inflow, deep percolation of precipitation, mountain front 
recharge, irrigation return flows, and the AGB injection.  Groundwater pumping is the major 
outflow along with a small amount of subsurface outflow to the West Coast Basin.  Any other 
types of inflows or outflows from the basin were negligible and therefore, are not listed in 
Tables H‐15 or H‐16.  Annual change in storage varies considerably from year to year, with an 
overall negative cumulative change (i.e., loss) in storage over the 10‐year baseline period. 

As depicted in Figure 6, in the West Coast Basin, the seawater intrusion barriers (WCBB and 
DGB) are the largest source of recharge; subsurface inflow from adjacent basins with a small 
amount from the ocean also provide significant recharge followed by deep percolation of 
precipitation.  Smaller components of recharge include irrigation return flows, mountain front 
recharge, and the DGSG.  As with the Central Basin, annual change in groundwater storage can 
vary from year to year.  Groundwater pumping is the only outflow as there is no subsurface 
outflow.  The cumulative change in storage in the West Coast Basin over the SNMP baseline 
period is positive, thus indicating an increase. 

WRD also calculates the basins’ change in storage annually with a method not based on the 
water balance.  WRD uses groundwater levels to determine when additional replenishment 
water is required and to calculate groundwater annual and cumulative change in storage.  
These data are presented in WRD’s annual Engineering Survey and Report (accessed at:  
http://www.wrd.org/engineering/groundwater‐engineering‐reports.php).  This method is 
different than the water balance method presented in this appendix and as a result, the  



 

Appendix H – Baseline and Future Water Balances   31 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

Table H-15   Water Balance for Baseline Period – Central Basin 

 

 

2000‐01 2001‐02 2002‐03 2003‐04 2004‐05 2005‐06 2006‐07 2007‐08 2008‐09 2009‐10 Average

Spreading Grounds 109,982 121,142 123,551 103,088 203,749 135,695 96,748 95,795 74,959 117,415 118,212

Seawater Barrier a 5,542 6,023 4,593 5,895 4,440 2,539 2,463 6,487 7,474 5,477 5,093

Precipitation Infiltration  24,846 0 24,944 12,847 25,297 17,824 400 25,488 14,625 21,878 16,815

Mountain Front Recharge 9,225 0 9,226 5,760 9,212 6,992 1,797 9,234 5,895 8,047 6,539

Irrigation Return Flows 5,767 6,313 5,947 6,171 5,442 5,542 5,786 5,625 5,230 5,071 5,689

Subsurface Inflow 34,932 41,731 40,173 45,799 31,767 37,185 42,189 40,252 50,698 49,493 41,422

Total Inflow 190,294 175,208 208,434 179,559 279,906 205,776 149,383 182,882 158,882 207,382 193,771

Groundwater Production ‐193,837 ‐198,508 ‐188,752 ‐199,074 ‐187,520 ‐189,445 ‐196,695 ‐204,783 ‐195,337 ‐195,692 ‐194,964

Subsurface Outflow ‐6,530 ‐6,456 ‐6,753 ‐5,444 ‐4,823 ‐4,732 ‐4,650 ‐3,463 ‐3,719 ‐2,884 ‐4,945

Total Outflow ‐200,367 ‐204,964 ‐195,505 ‐204,518 ‐192,343 ‐194,177 ‐201,345 ‐208,246 ‐199,056 ‐198,576 ‐199,910

‐10,073 ‐29,756 12,929 ‐24,959 87,564 11,599 ‐51,962 ‐25,364 ‐40,174 8,806 ‐6,139

‐10,073 ‐39,829 ‐26,900 ‐51,858 35,705 47,305 ‐4,658 ‐30,022 ‐70,196 ‐61,390

Negative values indicate a loss or reduction

a ‐ Volume injected at Alamitos Gap Barrier includes injection into both Central Basin and Orange County Basin because they cannot be separated in USGS/GBMP 

      groundwater model water balances used for SNMP mixing model

VOLUME OF GROUNDWATER INFLOW, OUTFLOW, AND CHANGE IN STORAGE (acre‐feet per year)

Water Year

Groundwater Outflow

Cumulative Change in Storage

Change in Groundwater Storage

Annual Change in Storage

Groundwater Inflow

Water balances are extracted from USGS/GBMP groundwater model and due to rounding errors, model gridding, distribution of flows into and out of different model 

     layers, and other affects, the model‐generated numbers are slightly different than supporting tables; differences are less than 1% and are within the margin of 

     error of the supporting number estimates.
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Table H-16  Water Balance for Baseline Period – West Coast Basin 

 

 

2000‐01 2001‐02 2002‐03 2003‐04 2004‐05 2005‐06 2006‐07 2007‐08 2008‐09 2009‐10 Average

Spreading Grounds 463 671 187 177 276 68 0 1,273 2,085 562 576

Seawater Barriers 24,405 24,929 23,641 18,470 15,926 17,946 22,003 20,784 19,519 23,741 21,136

Precipitation Infiltration  12,407 0 12,825 6,673 12,847 9,106 252 12,085 5,862 10,762 8,282

Mountain Front Recharge 3,421 0 3,472 2,120 3,456 2,623 681 3,275 1,861 2,925 2,384

Irrigation Return Flows 3,006 2,598 2,815 2,877 2,724 2,713 2,818 2,671 2,522 2,417 2,716

Subsurface Inflow 14,902 14,268 14,877 14,529 12,954 11,602 11,791 10,106 11,952 9,427 12,641

Total Inflow 58,605 42,466 57,816 44,845 48,184 44,058 37,545 50,194 43,801 49,834 47,735

Groundwater Production ‐54,982 ‐51,138 ‐52,375 ‐48,640 ‐41,452 ‐37,463 ‐38,624 ‐39,233 ‐46,229 ‐44,618 ‐45,475

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐54,982 ‐51,138 ‐52,375 ‐48,640 ‐41,452 ‐37,463 ‐38,624 ‐39,233 ‐46,229 ‐44,618 ‐45,475

3,623 ‐8,672 5,440 ‐3,795 6,733 6,595 ‐1,079 10,961 ‐2,428 5,217 2,260

3,623 ‐5,049 391 ‐3,403 3,329 9,925 8,845 19,807 17,378 22,595

Negative values indicate a loss or reduction
Water balances are extracted from USGS/GBMP groundwater model and due to rounding errors, model gridding, distribution of flows into and out of different model 

     layers, and other affects, the model‐generated numbers are slightly different than supporting tables; differences are less than 1% and are within the margin of 

     error of the supporting number estimates.

Water Year

VOLUME OF GROUNDWATER INFLOW, OUTFLOW, AND CHANGE IN STORAGE (acre‐feet per year)

Cumulative Change in Storage

Groundwater Inflow

Groundwater Outflow

Change in Groundwater Storage

Annual Change in Storage
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approximate changes in storage presented in Tables H‐15 and H‐6 may not exactly match 
numbers presented in the Engineering Survey and Report.  Two future planning period water 
balance scenarios are presented as Figure 7 (No Future Projects Scenario) and Figure 8 (All 
Projects Scenario).  The No Future Projects Scenario water balances assume that average 
baseline period inflows and outflows continue for every year of the future planning period with 
no changes (i.e. no new projects implemented, just continuation of existing projects).  The All 
Projects Scenario water balances assume that all future projected changes in inflows and 
outflows described in this appendix are implemented, including increased recharge at the 
MFSG, DGSG, and seawater intrusion barriers, slightly decreased irrigation return flow in the 
Central Basin, slightly increased irrigation return flow in the West Coast Basin, and increased 
pumping for the desalters.  Other inflows and outflows, including precipitation return flow, 
mountain front recharge, and subsurface flows are maintained at the average baseline period 
volumes for each year of the future planning period.  The No Future Projects Scenario water 
balances are needed so that the S/N impacts from the various proposed projects can be 
compared with a scenario where S/N loading and unloading remains at average baseline 
conditions.  Refer to Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater 
Quality for further discussion of S/N impacts from proposed projects.  As with the baseline 
period water balances, it is noted that volumes for certain inflows and outflows extracted from 
the USGS/GBMP groundwater model vary slightly from those indicated in the tables presented 
in this appendix.  This occurred as a result of numerical rounding during apportionment of 
certain flows into and out of the various model mixing volumes (basins/subareas/layers) and 
other affects.  Differences are less than 1% and are within the margin of error of the numbers 
presented in the tables.   

The No Future Projects Scenario water balances for the Central Basin and West Coast Basin for 
the future planning period are presented in Tables H‐17 and H‐18, respectively, and Figure7.  
Average baseline period inflows and outflows were duplicated for each year from WY 2010‐11 
through 2024‐25.  By 2025 in the Central Basin, there is an annual loss of storage of about 6,100 
acre‐feet (AF) and a cumulative loss in storage (over the future planning period) of 
approximately 92,000 AF.  By 2025 in the West Coast Basin, there is an annual gain in storage of 
about 2,300 AF and a cumulative gain in storage (over the future planning period) of 
approximately 34,000 AF.   

The water balances for the All Projects Scenario, which include the combined future changes 
discussed above, are presented in Tables H‐19 and H‐20, respectively, and Figure 8.  Average 
baseline period inflows and outflows are duplicated for each year from WY 2010‐11 through 
2024‐25 and projected future changes (due to implementation of proposed projects) are 
superimposed on this average baseline condition.  In comparison with the No Future Projects 
Scenario, the All Projects Scenario recharges additional water to the basins.  By 2025 in the 
Central Basin, there is an average annual gain in storage of about 1,500 AF and a cumulative 
increase in storage (over the future planning period) of approximately 22,400 AF.  By 2025 in 
the West Coast Basin, there is an average annual gain in storage of about 2,600 AF and a 
cumulative increase in storage (over the future planning period) of approximately 38,500 AF. 



 

Appendix H – Baseline and Future Water Balances   34 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

Table H-17   No Future Projects Scenario Water Balances for Future Planning Period – Central Basin 

 

 

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 118,212 118,212 118,212 118,212 118,212 118,212 118,212 118,212 118,212 118,212 118,212 118,212 118,212 118,212 118,212 118,212

Seawater Barrier a 5,093 5,093 5,093 5,093 5,093 5,093 5,093 5,093 5,093 5,093 5,093 5,093 5,093 5,093 5,093 5,093

Precipitation Infiltration  16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815

Mountain Front Recharge 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539

Irrigation Return Flows 5,689 5,689 5,689 5,689 5,689 5,689 5,689 5,689 5,689 5,689 5,689 5,689 5,689 5,689 5,689 5,689

Subsurface Inflow 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422

Total Inflow 193,771 193,771 193,771 193,771 193,771 193,771 193,771 193,771 193,771 193,771 193,771 193,771 193,771 193,771 193,771 193,771

Groundwater Production ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964

Subsurface Outflow ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945

Total Outflow ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910

‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139 ‐6,139

‐6,139 ‐12,278 ‐18,417 ‐24,556 ‐30,695 ‐36,834 ‐42,973 ‐49,112 ‐55,251 ‐61,390 ‐67,529 ‐73,668 ‐79,807 ‐85,946 ‐92,085

Negative values indicate a loss or reduction
Water balances are based on values extracted from the USGS/GBMP groundwater model for the baseline period (WY 2001 to WY 2010) and due to rounding errors, model gridding, distribution of flows into and out of 

     different model layers, and other affects, the model‐generated numbers are slightly different than supporting tables; differences are less than 1% and are within the 

     margin of error of the supporting number estimates

a ‐ Volume injected at Alamitos Gap Barrier includes injection into both Central Basin and Orange County Basin because they cannot be separated in USGS/GBMP groundwater 

     model water balances used for SNMP mixing model

Water Year

Cumulative Change in Storage

Annual Change in Storage

VOLUME OF GROUNDWATER INFLOW, OUTFLOW, AND CHANGE IN STORAGE (acre‐feet per year)

Groundwater Inflow

Groundwater Outflow

Change in Groundwater Storage
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Table H-18    No Future Projects Scenario Water Balances for Future Planning Period – West Coast Basin 

 

 

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 576 576 576 576 576 576 576 576 576 576 576 576 576 576 576 576

Seawater Barriers 21,136 21,136 21,136 21,136 21,136 21,136 21,136 21,136 21,136 21,136 21,136 21,136 21,136 21,136 21,136 21,136

Precipitation Infiltration  8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282

Mountain Front Recharge 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384

Irrigation Return Flows 2,716 2,716 2,716 2,716 2,716 2,716 2,716 2,716 2,716 2,716 2,716 2,716 2,716 2,716 2,716 2,716

Subsurface Inflow 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641

Total Inflow 47,735 47,735 47,735 47,735 47,735 47,735 47,735 47,735 47,735 47,735 47,735 47,735 47,735 47,735 47,735 47,735

Groundwater Production ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475 ‐45,475

2,260 2,260 2,260 2,260 2,260 2,260 2,260 2,260 2,260 2,260 2,260 2,260 2,260 2,260 2,260 2,260

2,260 4,519 6,779 9,038 11,298 13,557 15,817 18,076 20,336 22,595 24,855 27,114 29,374 31,633 33,893

Negative values indicate a loss or reduction

Water balances are based on values extracted from the USGS/GBMP groundwater model for the baseline period (WY 2001 to WY 2010) and due to rounding errors, model gridding, distribution of flows into and out of 

     different model layers, and other affects, the model‐generated numbers are slightly different than supporting tables; differences are less than 1% and are within the margin of error of the supporting number estimates

Water Year

Cumulative Change in Storage

Annual Change in Storage

Groundwater Inflow

Groundwater Outflow

Change in Groundwater Storage

VOLUME OF GROUNDWATER INFLOW, OUTFLOW, AND CHANGE IN STORAGE (acre‐feet per year)
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Table H-19    All Projects Scenario Water Balances for Future Planning Period – Central Basin 

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 120,000 125,000 125,000 125,000 125,000 125,000 125,000 125,000 125,000 125,000 125,000 125,000 125,000 125,000 125,000 124,667

Seawater Barrier 
a

6,200 6,200 6,200 6,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 7,200 6,933

Precipitation Infiltration  16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815 16,815

Mountain Front Recharge 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539 6,539
Irrigation Return Flows 5,041 5,038 5,036 5,034 5,031 5,029 5,027 5,025 5,023 5,020 5,018 5,016 5,014 5,012 5,008 5,025

Subsurface Inflow 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422 41,422

Total Inflow 196,016 201,013 201,011 201,009 202,007 202,005 202,003 202,000 201,998 201,996 201,994 201,992 201,990 201,987 201,984 201,400

Groundwater Production ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964 ‐194,964

Subsurface Outflow ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945 ‐4,945

Total Outflow ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910 ‐199,910

‐3,893 1,104 1,102 1,100 2,097 2,095 2,093 2,091 2,089 2,086 2,084 2,082 2,080 2,078 2,074 1,491

‐3,893 ‐2,790 ‐1,688 ‐588 1,509 3,604 5,697 7,788 9,877 11,963 14,048 16,130 18,210 20,287 22,362

Negative values  indicate a loss  or reduction

a ‐ Volume injected at Alamitos  Gap Barrier includes  injection into both Central  Basin and Orange County Basin because they cannot be separated in groundwater  model  water balances  used for mixing model

Water Year

Cumulative Change in Storage

Annual Change in Storage

VOLUME OF GROUNDWATER INFLOW, OUTFLOW, AND CHANGE IN STORAGE (acre‐feet per year)

Groundwater Inflow

Groundwater Outflow

Change in Groundwater Storage
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Table H-20    All Projects Scenario Water Balances for Future Planning Period – West Coast Basin 

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 760 760 760 760 760 760 760 1,760 1,760 1,760 1,760 1,760 1,760 1,760 1,760 1,293

Seawater Barriers 21,292 22,249 21,600 24,500 24,500 24,500 24,500 24,500 24,500 24,500 24,500 24,500 24,500 24,500 24,500 23,943

Precipitation Infiltration  8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282 8,282

Mountain Front Recharge 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384 2,384
Irrigation Return Flows 2,507 2,510 2,537 2,565 2,592 2,620 2,647 2,675 2,702 2,729 2,757 2,784 2,812 2,839 2,866 2,676

Subsurface Inflow 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641 12,641

Total Inflow 47,865 48,825 48,204 51,131 51,159 51,186 51,213 52,241 52,268 52,296 52,323 52,351 52,378 52,405 52,433 51,219

Groundwater Production
a

‐46,230 ‐46,338 ‐46,226 ‐46,226 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐48,653

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐46,230 ‐46,338 ‐46,226 ‐46,226 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐49,526 ‐48,653

1,636 2,488 1,978 4,906 1,633 1,660 1,688 2,715 2,743 2,770 2,797 2,825 2,852 2,880 2,907 2,565

1,636 4,124 6,102 11,007 12,640 14,301 15,989 18,704 21,447 24,217 27,014 29,839 32,691 35,571 38,478

Negative values  indicate a loss  or reduction

a ‐ Includes  average annual  groundwater production over baseline period plus  net additional  annual  groundwater pumping from desalter wells

Water Year

Cumulative Change in Storage

Annual Change in Storage

Groundwater Inflow

Groundwater Outflow

Change in Groundwater Storage

VOLUME OF GROUNDWATER INFLOW, OUTFLOW, AND CHANGE IN STORAGE (acre‐feet per year)
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3   Future Groundwater Levels 

Given the projected increase in storage over the future planning period for the All Projects 
Scenario, groundwater levels are expected to rise in the future.  In order to estimate the change 
in groundwater levels, CH2MHILL incorporated into the existing USGS/GBMP groundwater flow 
model the estimated annual water budget projections developed for the No Future Projects 
Scenario and All Projects Scenario and simulated the groundwater level response for both 
scenarios from WY 2010‐11 through 2024‐25.  Figure 37 shows the simulated groundwater level 
change (from WY 2010‐11 to 2024‐25) within the four model layers for the All Projects 
Scenario.  The map was generated by subtracting the WY 2010‐11 simulated groundwater 
elevation from the WY 2024‐25 simulated groundwater elevation for the All Projects Scenario 
for each model grid cell within each model layer.  Figure 37 shows that simulated groundwater 
elevations in all model layers increase over the 15‐year future planning period across much of 
the CBWCB with the exception of the Los Angeles Forebay, in which varying degrees of 
groundwater level decline are predicted in Model Layers 2 through 4 due to groundwater 
production in these layers.  In order to quantify the groundwater level impact of planned 
projects included in the All Projects Scenario, a separate map (Figure 38) was prepared showing 
the difference between WY 2024‐25 groundwater levels for the All Projects Scenario versus WY 
2024‐25 groundwater levels for the No Future Projects Scenario.  Figure 38 shows that the 
increase in groundwater recharge from the planned projects have a significant positive impact 
(i.e., increase) on groundwater levels across the CBWCB compared to the No Future Projects 
Scenario over the 15‐year future planning period. 
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1 Introduction 

This Appendix I describes the simulated baseline and future salt and nutrient (S/N) groundwater 
quality for the Central Basin and West Coast Basin (CBWCB or Study Area).  Key components of 
this appendix include: 

 Description of major projects to be implemented during the future planning period 
(Water Year [WY] 2010‐11 to 2024‐25) that affect S/N loading,  

 Estimation of baseline period (WY 2000‐01 to 2009‐10) and future planning period S/N 
mass balances (basin inflows and outflows),  

 Description of the mixing model that was developed to estimate future groundwater 
quality, 

 Simulation of baseline and future planning period S/N groundwater quality using the 
mixing model,  

 Calculation of impacts on groundwater quality due to proposed major recycled water 
projects and use of available assimilative capacity, and  

 An anti‐degradation analysis of the CBWCB.    

Section 2 describes the mixing model that was developed to estimate future water quality and 
the scenarios that were simulated by the mixing model.  Section 3 presents an analysis of 
historical S/N groundwater quality trends.  Section 4 describes the baseline and future S/N 
balances.  Section 5 describes the baseline and future groundwater quality and use of the 
available assimilative capacity by existing and planned major recycled water projects.  Section 6 
presents the anti‐degradation analysis.   

Attachment I‐A provides a description of the Mann‐Kendall statistical trend test used to assess 
historical groundwater quality trends.  Attachment I‐B presents total dissolved solids (TDS), 
chloride, and nitrate time‐concentration plots for Water Replenishment District of Southern 
California (WRD) nested groundwater monitoring wells.  Attachment I‐C presents baseline and 
future S/N balance tables.  Attachment I‐D provides figures showing projections for future 
groundwater quality through WY 2049‐50 for TDS, chloride, and nitrate. 

References cited in this appendix and other appendices are provided at the end of the Salt and 
Nutrient Management Plan (SNMP).  

  

2 SNMP Mixing Model and Simulation of Groundwater Quality 

An SNMP mixing model was developed to simulate future planning period groundwater quality 
and evaluate the effects of planned future projects on overall groundwater quality in the 
CBWCB through WY 2024‐25.  This mixing model was developed in Microsoft Excel™ and is 
effectively a set of linked spreadsheets used to represent “continuously‐stirred” mixing 
volumes.  At the request of Los Angeles Regional Water Quality Control Board (LARWQCB), 
these spreadsheets were provided to the LARWQCB in October 2013.  The mixing model was 
designed to:  1) account for the current groundwater volume and S/N mass in storage within 
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the CBWCB, and 2) track the loading/unloading of S/Ns through major groundwater sources 
and sinks under current (baseline period) and future land use/water use conditions (various 
scenarios for the future planning period).   

The estimated current groundwater volume (provided by the MODFLOW regional groundwater 
flow model that was developed by the United States Geological Survey [USGS] in 2003 and was 
recently updated for the Groundwater Basins Master Plan [GBMP]) and associated S/N mass in 
storage (concentrations provided by estimated existing average S/N groundwater quality) 
within the CBWCB served as initial inputs into the mixing model.  Consideration of the 
groundwater volume and S/N mass in storage is necessary for predicting future groundwater 
quality concentrations in order to compare simulated concentrations with Basin Plan Objectives 
(BPOs) and anti‐degradation thresholds (assimilative capacity) defined by the Recycled Water 
Policy.  In recognition of the variable hydrogeologic and groundwater quality conditions and 
different BPOs established for the Central Basin and West Coast Basin, the CBWCB was divided 
into discrete mixing volumes (subareas/layers) in the SNMP mixing model.  

The effect of S/N loading on groundwater quality is predicated on the following understanding 
that groundwater quality:  1) improves if the flow‐weighted concentration of all inflows (or 
mass) is less than the flow‐weighted concentration (or mass) of all outflows, 2) degrades if the 
flow‐weighted concentration of all inflows (or mass) is greater than the flow‐weighted 
concentration (or mass) of all outflows, or 3) remains unchanged if flow‐weighted 
concentration (or mass) of all inflows equals the flow‐weighted concentration (or mass) of all 
outflows.  

The S/N inflows and outflows were mixed with the existing groundwater volume and quality 
using the mixing model and groundwater concentrations were estimated for each year of the 
baseline and future planning periods.  The simulated baseline concentrations were compared 
with the dominant actual observed groundwater quality trends.  Based on the comparison, 
inflow and outflow concentrations were adjusted to achieve a better match to observed 
concentrations.  For the future planning period, several different scenarios were simulated as 
described in Section 2.3 Scenarios Simulated to Estimate Future Groundwater Quality.   

2.1 Mixing Model Calibration 

To address the uncertainty in estimating S/N loading for each individual S/N source, the 
baseline period (WY 2000‐01 through 2009‐10) was used to compare simulated concentration 
trends against observed concentration trends on a basin/subarea‐scale, identify S/N loading 
factors with the highest level of significance, and of those factors, modify the ones with the 
highest level of uncertainty to provide a reasonable match between observed and simulated 
concentrations.  

Regional observed concentration trends were measured by performing the Mann‐Kendall 
statistical trend test as described in Section 3 Groundwater Quality Trend Analysis.  On a 
basin/subarea‐scale, initial simulation results (groundwater concentrations and annual 
concentration trends within a given subarea/basin) were compared to observed background 
concentrations and concentrations trends over the baseline period to determine the sensitivity 
of the model to individual S/N loads.  Loading factors with higher levels of uncertainty were 
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refined until simulated results best matched observed concentrations and concentration trends 
on a basin/subarea‐wide basis.  With the exception of refinement of nitrate loading associated 
with operations at the Montebello Forebay Spreading Grounds (see adjustment No. 3 below), 
all refinements to key loading assumptions in the mixing model were applied across the entire 
CBWCB and not selectively applied to individual subareas or layers.  Following several 
iterations, the following adjustments to key S/N loading estimates were incorporated into the 
final calibrated mixing model: 

Initial simulation results indicated that TDS and chloride loading were underestimated across 
the CBWCB (resulting in declining TDS/chloride concentration trends over the baseline period 
not in agreement with observed groundwater quality trends).  One key TDS loading factor with 
relatively high uncertainty is the evaporation/concentration effect of applied irrigation water.  
An initial evaporation/concentration factor of three was applied to TDS and chloride in 
irrigation return flow (i.e. 300% of applied irrigated water concentration was assumed for 
return flows).  However, preliminary simulation results indicated the use of a higher 
evaporation/concentration factor was warranted.  To better reflect the TDS and chloride trends 
observed in the CBWCB, an evaporation/concentration factor of nine (i.e. 900%) was applied to 
TDS and chloride concentrations in applied irrigation water.  This resulted in an average 
irrigation return flow of 4,100 mg/L of TDS and 381 mg/L of chloride in the Central Basin and 
3,363 mg/L of TDS and 827 mg/L of chloride in the West Coast Basin (for imported water and 
groundwater).  

Comparison of initial simulated groundwater nitrate concentrations across the CBWCB to actual 
observed groundwater nitrate concentrations indicated that either:  1) nitrate concentrations in 
irrigation return flow (with fertilizer added) were overestimated or 2) additional nitrate 
attenuation in the vadose zone was not captured in the mixing model.  To account for the 
attenuation of nitrate and to match actual observed groundwater quality concentrations and 
trends, nitrate‐N concentrations in irrigation return flow were reduced by a factor of 10% (i.e. 
90% attenuation).   

Comparison of initial simulated and background nitrate‐N or NO3‐N concentrations in 
groundwater and trends within the Montebello Forebay indicated that measurable nitrate 
attenuation occurs beneath the Montebello Forebay Spreading Grounds (MFSG).  To match the 
observed groundwater quality in this critical area, the following nitrate attenuation factors 
were applied to MFSG blended recharge water quality and respective vertical and horizontal 
subsurface groundwater flows beneath the Montebello Forebay: 

 MFSG water quality to Model Layer 1 = 84% of NO3‐N (16% attenuation) 

 From Model Layer 1 to Layer 2 in Montebello Forebay = 100% of NO3‐N (no attenuation) 

 From Model Layer 2 to Layer 3 in Montebello Forebay = 62% of NO3‐N (38% attenuation) 

 From Model Layer 3 to Layer 4 in Montebello Forebay = 0% of NO3‐N (100% attenuation) 

 From Model Layer 1 in Montebello Forebay to Model Layer 1 in Central Basin Pressure 
Area = 6% of NO3‐N (94% attenuation). 

To account for mineral dissolution along rainfall recharge flowpaths, a constant concentration of 
150 mg/L for TDS and 20 mg/L for chloride was applied to recharge related to deep percolation of 



 

Appendix I – Simulated Baseline and Future Salt and Nutrient Groundwater Quality                4 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

precipitation.  This level of increase allowed for a better match between simulated and actual 
observed concentrations.  The annual nitrate‐N concentration in raw precipitation was applied 
directly to deep percolation of precipitation.   

2.2 Mixing Model Assumptions 

The primary assumption of the SNMP mixing model is that S/N mixing within a given mixing 
volume is complete during each annual time step.  While the CBWCB is divided into 20 mixing 
volumes (i.e., subareas/layers) to account for variable loading and non‐uniform concentrations 
across the basins, it is recognized that the assumption of complete mixing can result in two 
potential errors:  1) overestimation or underestimation of the S/N concentration assigned to 
subsurface flows between discreet neighboring volumes, and 2) overestimation of the effect of 
S/N loading changes associated with a point‐source projects in one mixing volume on 
neighboring mixing volumes.  The effect of the two potential errors on vertical S/N transport 
between mixing volumes (e.g., Layer 1 to Layer 2 in a given subarea) is limited for two reasons:  
1) vertical flows are generally fairly consistent across each basin/subarea; therefore, the 
volume‐weighted average concentration for each model layer is a representative concentration 
for vertical S/N fluxes, and 2) insofar as S/Ns migrate vertically but are maintained in a 
respective basin/subarea, they do not affect the volume‐weighted average concentration for 
that basin/subarea. 

Examination of concentration contour maps and future simulation results indicate that the two 
potential errors associated with the assumption of complete S/N mixing within mixing volumes 
likely contributed to the slight overestimation of the TDS and chloride concentrations assigned 
to horizontal subsurface flowpaths (e.g., Layer 1 to adjacent subarea Layer 1; Layer 2 to 
adjacent subarea Layer 2, etc.) from the Los Angeles Forebay, Montebello Forebay, and 
Whittier Area to the Central Basin Pressure Area.  These errors resulted in a conservative 
overestimation of groundwater quality for the Central Basin Pressure Area and help to explain 
partly why this subarea is projected to experience the highest concentration increase and the 
greatest use of current available assimilative capacity with respect to TDS and chloride. 

Simulation results also indicate that some of the projected TDS and chloride concentration 
increases in the Central Basin Pressure Area were caused by two local factors:  1) loading from 
irrigation return flows within the Central Basin Pressure Area, and 2) limited unloading from 
pumping; most of the pumping in the Central Basin Pressure Area is by wells screened in Model 
Layer 3, which has lower TDS and chloride concentrations compared to the subarea volume‐
weighted average concentration for all layers.  In addition to these two factors, some of the TDS 
and chloride concentration increases in the Central Basin Pressure Area are also a result of S/N 
loading associated with subsurface inflows from the Los Angeles Forebay, Montebello Forebay, 
and Whittier Area.  Volume‐weighted average TDS and chloride concentrations are higher in 
these upgradient areas than in the Central Basin Pressure Area.  However, concentration 
contour maps indicate that the volume‐weighted average TDS and chloride concentrations in 
Model Layers 2 and 3 in the Los Angeles Forebay and Whittier Area are higher than respective 
concentrations along the boundary shared with the Central Pressure Area.  Thus, S/N fluxes 
along these boundaries are slightly overestimated.    
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2.3 Scenarios Simulated to Estimate Future Groundwater Quality 

For the SNMP future planning period, several changes in the future water and S/N balances are 
anticipated due to the implementation of proposed projects in the CBWCB.  Appendix H 
Baseline and Future Water Balances identifies baseline period (WY 2000‐01 through 2009‐10) 
and future planning period (WY 2010‐11 through 2024‐25) water balances for groundwater, 
imported water, and recycled water use; stormwater capture; and all other basin inflows and 
outflows.  Table I‐1 summarizes the major proposed projects or “scenarios” that were 
simulated by the SNMP mixing model to determine future water quality and assess assimilative 
capacity impacts.   

As shown in Table I‐1, a total of 11 scenarios were simulated by the SNMP mixing model and 
results from the simulations were compared to Scenario 1 (i.e. continued baseline period 
average conditions in the future).  Scenarios 1 through 7 were assessed to determine water 
quality impacts of individual projects in isolation.  In reality, some combination of these projects 
will be implemented in the future planning period, so Scenarios 8 through 11 were simulated to 
assess the impacts of various combinations of projects.  As described in Table I‐1, Scenarios 8 
through 11 also include the following minor future changes: 

 Decreased imported water use for supply in the Central Basin (from a baseline period 
average of 129,300 acre‐feet per year (AFY) to about 121,000 AFY by WY 2024‐25) and 
slightly increased imported water for supply in the West Coast Basin (from a baseline 
period average of about 143,000 AFY to about 155,600 AFY by WY 2024‐25).  This results 
in a net decrease in imported water supply in the CBWCB and a reduction in S/N loading 
from irrigation return flows. 

  Increased stormwater capture at the Dominguez Gap Spreading Grounds (DGSG) from a 
baseline period average of about 760 AFY to about 1,760 AFY by WY 2017‐18. 

During the future planning period, a recycled water project under WRD’s Groundwater 
Reliability Improvement Program (GRIP) is expected to be implemented to supply increased 
tertiary‐treated recycled water and/or advanced treated recycled water for recharge at the 
MFSG to completely replace imported water (up to 21,000 AFY).  Two alternatives, GRIP 
Recycled Water Project A (GRIP A) and GRIP Recycled Water Project B (GRIP B) (Scenarios 6 and 
7, respectively) described in Table I‐1 are the end result of many studies conducted over a 
number of years to assess multiple potential projects to improve water supply reliability in the 
face of imported water supply uncertainties and increasing costs.  These studies evaluated a 
wide spectrum of projects, including consideration of different levels of recycled water 
treatment and blending, modifications to existing wastewater treatment facilities, continued 
imported water deliveries, alternative imported water supplies, desalination, and increased 
stormwater capture (MWH, 2009a through 2009l; RMC, 2011b; SDLAC, 2012; and CH2MHILL, 
2012c).  GRIP A and GRIP B were determined to be the best alternatives for implementation 
and thus, potential water quality impacts for both scenarios were simulated by the SNMP 
mixing model.   
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Table I-1 Description of Scenarios Simulated by the SNMP Mixing 
Model 

Scenario  
No. 

Description 

1 
No Future Projects – Average of baseline period conditions (i.e. continuation of only 
existing projects and no implementation of proposed projects) reproduced for each 
year of the future planning period (Water Year [WY] 2010‐11 through 2024‐25). 

2 

Increased Recycled Water for Irrigation (Baseline Period Average Water Quality) – This 
is a proposed project in the Central Basin and West Coast Basin (CBWCB) that would 
increase the use of recycled water for irrigation (replacing imported water and 
groundwater).  Recycled water used for irrigation is anticipated to increase from the 
10‐year baseline period (WY 2000‐01 through 20009‐10) average of about 10,600 acre‐
feet per year (AFY) to about 23,100 AFY by WY 2024‐25.  

For this scenario, recycled water quality for salt and nutrients (S/Ns) is equivalent to 
the baseline period average (see Table I‐9).  For the CBWCB Salt and Nutrient 
Management Plan (SNMP), S/Ns specifically refers to nitrate as nitrogen (nitrate‐N), 
total dissolved solids (TDS), and chloride. 

3 

Increased Recycled Water for Irrigation (Water Quality Equivalent to MCL/SMCLs) – 
This is a proposed project in the CBWCB that would increase the use of recycled water 
for irrigation (replacing imported water and groundwater).  Recycled water used for 
irrigation is anticipated to increase from a baseline period average of about 10,600 AFY 
to about 23,100 AFY by WY 2024‐25. 

For this scenario, recycled water quality is equivalent to: 

 Nitrate‐N – Primary Maximum Contaminant Level (MCL) of 10 milligrams per 
liter (mg/L), 

 TDS – Secondary Maximum Contaminant Level (SMCL) of 1,000 mg/L, and 

 Chloride – SMCL of 500 mg/L.   

These recycled water concentrations are higher than the baseline period averages 
(Scenario 2).  Currently, permitted recycled water quality limits established for non‐
potable reuse (irrigation, industrial and recreational activities) are generally more 
conservative than the SMCLs established for TDS and chloride. 

4 

Seawater Intrusion Barriers – This scenario consists of planned projects that would 
increase injection volumes and increase the use of recycled water that has undergone 
advanced water treatment (AWT) to completely replace imported water at the West 
Coast Basin Seawater Intrusion Barrier (WCBB), Alamitos Gap Seawater Intrusion 
Barrier (AGB), and Dominguez Gap Seawater Intrusion Barrier (DGB).  Total AWT 
recycled water used for injection at the barriers is anticipated to increase from a 
baseline period average of about 9,500 AFY to about 31,700 AFY by WY 2018‐19.  The 
switch to AWT recycled water from imported water significantly reduces TDS and 
chloride in the recharge water (changes in nitrate concentrations are not significant).  
As a result, these planned seawater barrier projects were designated as an 
implementation measure, as further discussed in Appendix J in the SNMP. 
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Scenario  
No. 

Description 

5 

Increased Groundwater Pump and Treat by the Desalters in the West Coast Basin – This 
scenario consists of planned projects that would increase the amount of groundwater 
pumped and treated by the two existing desalter facilities in the West Coast Basin.  The 
Robert W. Goldsworthy Desalter will be expanded and the associated groundwater 
pumping will increase from a baseline period average of about 1,900 AFY to about 
5,500 AFY by WY 2014‐15.  Groundwater pumping for treatment by the C. Marvin 
Brewer Desalter is also expected to increase from a baseline period average of about 
500 AFY to an average of about 900 AFY in the future planning period.  Since these 
planned desalter projects are expected to improve groundwater quality, they were 
designated as an implementation measure, as further discussed in Appendix J in the 
SNMP. 

6 

Groundwater Reliability Improvement Program, Recycled Water Project A (GRIP A) – 
This is a planned project in the Central Basin that would increase the use of recycled 
water, specifically a blend of AWT recycled water (10,000 AFY) and tertiary‐treated 
recycled water (11,000 AFY) to completely replace imported water for recharge at the 
Montebello Forebay Spreading Grounds (MFSG) beginning WY 2017‐18.   

7 

GRIP Recycled Water Project B (GRIP B) – This is a proposed project in the Central Basin 
that would increase the use of tertiary‐treated recycled water (21,000 AFY) to 
completely replace imported water for recharge at the MFSG beginning WY 2014‐15.   

8 

Combined Projects/Scenarios – A combination of Scenarios 2 (increased recycled water 
for irrigation at baseline period average S/N concentrations), 4, 5, 6 (GRIP A), and minor 
future changes (includes increased and decreased imported water for supply in the 
West Coast Basin and Central Basin, respectively, and increased stormwater capture). 

9 

Combined Projects/Scenarios – A combination of Scenarios 2 (increased recycled water 
for irrigation at baseline period average S/N concentrations), 4, 5, 7 (GRIP B), and minor 
future changes (includes increased and decreased imported water for supply in the 
West Coast Basin and Central Basin, respectively, and increased stormwater capture). 

10 

Combined Projects/Scenarios – A combination of Scenarios 3 (increased recycled water 
for irrigation at SMCLs/MCL), 4, 5, 6 (GRIP A), and minor future changes (includes 
increased and decreased imported water for supply in the West Coast Basin and 
Central Basin, respectively, and increased stormwater capture). 

11 

Combined Projects/Scenarios – A combination of Scenarios 3 (increased recycled water 
for irrigation at SMCLs/MCL), 4, 5, 7 (GRIP B), and minor future changes (includes 
increased and decreased imported water for supply in the West Coast Basin and 
Central Basin, respectively, and increased stormwater capture). 

SNMP – Salt and Nutrient Management Plan  CBWCB – Central Basin and West Coast Basin 
S/N – salt and nutrient   AFY – acre‐feet per year         
MCL – Maximum Contaminant Level  WY – Water Year  
SMCL – Secondary Maximum Contaminant Level  GRIP – Groundwater Reliability Improvement Program  
Nitrate‐N – nitrate as nitrogen  GRIP A – GRIP Recycled Water Project A  
TDS – total dissolved solids  GRIP B – GRIP Recycled Water Project B  
mg/L – milligrams per liter  MFSG – Montebello Forebay Spreading Grounds 
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At this time, GRIP A and GRIP B alternatives are being further evaluated by WRD in terms of 
feasibility and cost and a Draft Environmental Impact Report (EIR) was issued for public review 
in March 2014 (accessed at:  http://www.wrd.org/business/water‐replenishment‐grip.php). In 
the Draft EIR, GRIP A was identified as the “proposed project,” while GRIP B was identified as an 
“alternative” to the “proposed project” (AECOM, 2014).  As a result, it is anticipated that GRIP A 
likely would be the project to be implemented by WRD. However, this is subject to change until 
the Final EIR is prepared and certified by WRD. 

Unchanged factors over the future planning period include subsurface basin inflows and 
outflows, groundwater pumping (except for the increase associated with the desalters), 
precipitation infiltration, mountain front recharge, and source water quality.  These unchanged 
factors are represented as the average of the 10‐year baseline period for each year of the 
future planning period. 

The simulated conditions for the SNMP mixing model scenarios are summarized in Table I‐2. 

 

3 Groundwater Quality Trend Analysis 

The Mann‐Kendall statistical trend test is a nonparametric test that is commonly used to detect 
trends in a concentration time‐series that compares the relative magnitudes of sample data.  
The Mann‐Kendall test is particularly applicable to groundwater quality evaluations because the 
test is statistically robust and can be effectively applied to data sets with censored values (i.e., 
non‐detects).  Attachment I‐A contains a more detailed description of the test.  The Mann‐
Kendall test was used to assess whether TDS, chloride, and nitrate‐N concentrations in WRD 
nested groundwater monitoring wells and production wells are increasing, decreasing, or 
showing no significant change.  The trend analysis results, along with visual assessment of time‐
concentration plots for TDS, chloride, and nitrate‐N in WRD nested monitoring wells 
(Attachment I‐B), were used to help assess the dominant regional water quality trends in the 
basins and subareas to support the model calibration process discussed in Section 5.1.1. 

The trend analysis was conducted using the entire period of record available for each well.  
Only those wells with 10 or more data points were evaluated to ensure that the requirements 
of the Mann‐Kendall test were satisfied.  The results of the trend analysis for each S/N are 
described below. 

3.1 TDS Concentration Trends 

Table I‐3 presents the results of the Mann‐Kendall test for TDS, chloride, and nitrate‐N trends 
for each model layer, the combined layers within each subarea, the Central Basin, West Coast 
Basin, and entire CBWCB.  Numbers in the table represent the number of wells within each 
trend category.  Wells with unknown well completions are also shown in the table designated 
as “UNKNOWN.”  Figure 39 is a map illustrating the distribution of the trend results for TDS, 
chloride, and nitrate‐N.  TDS trend maps are shown along the left column of the figure, with 
Model Layer 1 on top and Model Layer 4 on the bottom.  The TDS trend data are mixed with 
some wells increasing, some decreasing, and some showing no trend; however, the majority of 
wells in both basins are stable (i.e. no trend).  
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Table I-2 Summary of Simulated Conditions for the SNMP Mixing Model Scenarios 

Scenario a 

SIMULATED CONDITIONS 

Average 
Baseline 

Precipitation 
and Mountain 

Front 
Infiltration, 
Pumping, 
Subsurface 

Flows 

Irrigation with Recycled Water  WCBB/DGB/AGB  Desalters  MFSG 

Average 
Baseline

Increased 
Volume and 
Baseline 

Average WQ 

Increased 
Volume and 
MCL/SMCL 

WQ 

Average 
Baseline 

Increased 
Injection 
Volume 
with AWT 

Average 
Baseline 

Increased 
Pumping 

Average 
Baseline 

Tertiary 
and 
AWT 

Recycled 
Water 

Tertiary 
Recycled 
Water 

1. No Future Projects                       

2. Increased Recycled Water for Irrigation    
(baseline period average WQ) 

                     

3. Increased Recycled Water for Irrigation                     
(WQ at MCL/SMCLs) 

                     

4. Seawater Intrusion Barriers  
(increased injection volume and AWT RW) 

                     

5. Desalters – Increased Groundwater Pump & 
Treat (WCB only) 

                     

6. GRIP A  
(10K AFY AWT & 11K AFY tertiary‐treated RW) 

                     

7. GRIP B  
(21K AFY tertiary‐treated RW) 

                     

8. Combined Scenarios 
(2 + 4 + 5 + 6 + Minor Future Changes) 

             
 

     

9. Combined Scenarios 
(2 + 4 + 5 + 7 + Minor Future Changes) 

             
 

     

10. Combined Scenarios 
(3 + 4 + 5 + 6 + Minor Future Changes) 

             
 

     

11. Combined Scenarios 
(3 + 4 + 5 + 7 + Minor Future Changes) 

             
 

     

a – Minor Future Changes, as referenced for all combined scenarios (Scenarios 8, 9, 10, and 11),  include decreased imported water use for supply in the Central Basin, slightly increased imported water 
for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities 

WQ – water quality for salt and nutrients    DGB – Dominguez Gap Seawater Intrusion Barrier     WCB – West Coast Basin       
MCL – Primary Maximum Contaminant Level     AGB – Alamitos Gap Seawater Intrusion Barrier    GRIP – Groundwater Reliability Improvement Program 
SMCL – Secondary Maximum Contaminant Level  WCBB – West Coast Basin Seawater Intrusion Barrier   GRIP A – Groundwater Reliability Improvement Program, Recycled Water Project A         
AWT – advanced water treatment       MFSG – Montebello Forebay Spreading Grounds     GRIP B – Groundwater Reliability Improvement Program, Recycled Water Project B           
RW – recycled water         DGSG – Dominguez Gap Spreading Grounds      
K – thousand           AFY – acre‐feet per year    
             baseline conditions                    future change           
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Table I-3 Water Quality Trend Analysis of Subareas/Model Layers of the CBWCB 

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

LAYER 1

Increasing Trend NA NA NA 0 5 0 NA NA NA 1 1 0 1 6 0 0 0 0 1 6 0

No Trend NA NA NA 7 7 10 NA NA NA 1 1 3 8 8 13 0 0 0 8 8 13

Decreasing Trend NA NA NA 6 4 4 NA NA NA 1 1 0 7 5 4 0 0 0 7 5 4

LAYER 2

Increasing Trend 2 2 0 5 16 2 0 0 0 12 13 1 19 31 3 6 6 1 25 37 4

No Trend 0 0 1 23 12 10 1 1 1 11 10 13 35 23 25 3 4 10 38 27 35

Decreasing Trend 0 0 0 6 3 10 0 0 0 1 0 1 7 3 11 5 4 1 12 7 12

LAYER 3

Increasing Trend 5 4 2 6 18 3 1 1 0 15 30 5 27 53 10 16 21 0 43 74 10

No Trend 3 3 4 26 16 17 2 2 2 45 36 30 76 57 53 33 25 45 109 82 98

Decreasing Trend 1 2 1 6 3 10 0 0 1 17 11 2 24 16 14 10 11 1 34 27 15

LAYER 4

Increasing Trend 1 1 0 2 1 1 0 0 0 3 8 0 6 10 1 4 6 0 10 16 1

No Trend 0 0 0 3 4 5 1 1 1 14 22 14 18 27 20 11 11 12 29 38 32

Decreasing Trend 0 1 0 1 1 0 0 0 0 2 7 2 3 9 2 0 2 1 3 11 3

UNKNOWN 0 0 0

Increasing Trend 0 0 0 1 2 1 0 0 0 7 10 0 8 12 1 4 2 0 12 14 1

No Trend 1 1 0 1 3 0 0 0 0 10 2 1 12 6 1 1 2 0 13 8 1

Decreasing Trend 0 0 0 2 0 1 0 0 0 0 2 0 2 2 1 1 0 0 3 2 1

TOTAL

Increasing Trend 8 7 2 14 42 7 1 1 0 38 62 6 61 112 15 30 35 1 91 147 16

No Trend 4 4 5 60 42 42 4 4 4 81 71 61 149 121 112 48 42 67 197 163 179

Decreasing Trend 1 3 1 21 11 25 0 0 1 21 21 5 43 35 32 16 17 3 59 52 35

Mann‐Kendall Trend analysis was conducted only for wells with 10 or greater sampling events; 95 percent confidence interval was applied
TDS ‐ total dissolved solids Cl ‐ chloride NO3‐N ‐ nitrate as nitrogen

Unknown indicates wells with no completion information; therefore, model layer is unknown

NA ‐ not applicable; no Model Layer 1 in these areas
 ‐ Increasing Trend
 ‐ Decreasing Trend
 ‐ No Trend

a ‐ Sum of Los Angeles Forebay, Montebello Forebay, Whittier Area, and Central Pressure Area

b ‐ Sum of Central Basin and West Coast Basin

Total b

Model Layer
Los Angeles Forebay Montebello Forebay Whittier Area

Central Presssure 

Area
West Coast BasinCentral Basin a
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In the Central Basin, the Los Angeles Forebay has more wells with increasing TDS concentration 
trends (8) than decreasing trends (1), and four wells show no trends.  While it is difficult to 
determine the reason for this trend pattern in the Los Angeles Forebay, examination of the 
trend data for two WRD multiple‐completion monitoring wells shows higher TDS 
concentrations and more steeply increasing trends in the shallower wells compared with the 
deeper wells.  These observations suggest loading from the surface as the reason for the 
increasing trends.  It should be noted that TDS concentrations in the Montebello Forebay and 
the MFSG blended recharge water are well below concentrations in the Los Angeles Forebay.  
The Montebello Forebay provides subsurface recharge to the Los Angeles Forebay and 
managed aquifer recharge (MAR) in the Montebello Forebay are improving TDS groundwater 
quality overall in the Los Angeles Forebay. 

In the Montebello Forebay, there are more wells with decreasing TDS concentration trends (21) 
than increasing trends (14), while the majority of wells (60) exhibit no trends.  In the Whittier 
Area, most wells show no TDS concentration trends (4), with one well showing an increasing 
trend and no wells with decreasing trends.  In the Central Basin Pressure Area, most wells (81) 
show no TDS concentration trends, while 35 wells show increasing trends and 21 wells show 
decreasing trends; so slightly more wells show increasing rather than deceasing trends.  By 
summing the well numbers for all the subareas, the Central Basin as a whole has stable TDS 
concentrations, with most wells (149) showing no trends; in comparison, 61 wells show 
increasing trends and 43 wells show decreasing trends. 

In the West Coast Basin, a greater number of wells (48) show no TDS concentration trends, 
while 30 wells show increasing trends and 16 wells show decreasing trends.  While more wells 
have increasing rather than decreasing TDS concentrations, a closer examination of the location 
of the wells with increasing trends in Figure 39 indicates that many of the wells with increasing 
trends are likely influenced by the migration of saline plumes associated with historical 
seawater intrusion across the basin and not by current TDS loading.  Given that the ambient 
background TDS concentrations are impacted by historical seawater intrusion, and ongoing 
mitigating measures such as the operation of the desalters and injection of high quality water 
at the seawater barriers for more than 40 years, ambient background TDS concentrations are 
declining overall in the West Coast Basin. 

Overall for the CBWCB, TDS concentrations are predominantly stable, with most wells showing 
no TDS concentration trend (197), 91 wells showing increasing trends, and 59 wells showing 
decreasing trends (Table I‐3). 

3.2 Chloride Concentration Trends 

Table I‐3 and Figure 39 present the results of the Mann‐Kendall test for water quality trends for 
chloride.  Chloride trends are shown in the middle column of Figure 39, with Model Layer 1 on 
top and Model Layer 4 on the bottom.  The trend data shows that chloride concentrations in 
most wells across each subarea are either stable or increasing, with fewer wells showing a 
decreasing trend.   

In the Central Basin, the Los Angeles Forebay has more wells with increasing chloride 
concentration trends (7) than decreasing trends (3), and four wells show no trends.  In the 
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Montebello Forebay, there are an equal number of wells (42) showing increasing and stable 
chloride concentration trends, with a smaller number of wells (11) showing decreasing trends.  
In the Whittier Area, most wells show no chloride concentration trends (4), with one well 
showing an increasing trend and no wells with decreasing trends.  In the Central Basin Pressure 
Area, most wells (71) show no chloride concentration trends, while 62 wells show increasing 
trends, and 21 wells show decreasing trends.  In the Central Basin as a whole, most wells show 
no chloride trends (121), while 112 wells show increasing trends, and 35 wells show decreasing 
trends.  Increasing chloride trends are more prevalent at shallower depths (Model Layers 1, 2, 
and 3) compared with deeper depths (Model Layer 4).  The reason for the significant number of 
wells with increasing chloride concentrations in the Central Basin is uncertain.  It could be 
related to surface loading, but could also be related to dissolution of formation minerals in a 
system not at equilibrium.  

In the West Coast Basin, a greater number of wells (42) show no chloride concentration trends, 
while 35 wells show increasing trends and 17 wells show decreasing trends.  While there are 
more wells with increasing rather than decreasing chloride concentrations, a closer 
examination of the location of the wells with increasing trends on Figure 39 indicates that many 
of the wells with increasing trends are likely influenced by the migration of saline plumes 
associated with historical seawater intrusion across the basin and not by current chloride 
loading.  Given that the saline plumes have been and continue to be actively remediated for 
more than 40 years through the injection of significant volumes of high quality water at the 
seawater barriers and the operation of the desalters, it is likely that ambient background 
chloride concentrations are declining overall in the West Coast Basin. 

For the entire CBWCB, chloride concentrations are generally stable, with a greater number of 
wells (163) showing no trends; in comparison, 147 wells show increasing trends, and 52 wells 
show decreasing trends.   

3.3 Nitrate Concentration Trends 

Table I‐3 and Figure 39 present the results of the Mann‐Kendall test for water quality trends for 
nitrate.  Nitrate trends are shown along the right column of the figure, with Model Layer 1 on 
top and Model Layer 4 on the bottom.  The trend data generally show that nitrate 
concentrations are stable (i.e. no trend) in most wells in each subarea and basin, with a 
relatively small number of wells with decreasing nitrate trends outnumbering those with 
increasing trends.   

In the Central Basin, most wells (5) in the Los Angeles Forebay show stable nitrate 
concentration trends, with 2 wells showing increasing trends and one well showing a 
decreasing trend.  In the Montebello Forebay, most wells (42) show stable nitrate 
concentration trends, with a larger number of wells (25) showing decreasing trends compared 
with increasing trends (7).  In the Whittier Area, most wells show no nitrate concentration 
trends (4), with one well showing a decreasing trend and no wells with increasing trends.  In the 
Central Basin Pressure Area, most wells (61) show no nitrate concentration trends, while 6 wells 
show increasing trends and 5 wells show decreasing trends.  In the Central Basin as a whole, 
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nitrate concentrations are mainly stable, with most wells (112) showing no trends, 32 wells 
showing decreasing trends, and 15 wells showing increasing trends.   

In the West Coast Basin, nitrate concentrations are also stable, with most wells (67) showing no 
trends, one well showing an increasing trend, and 3 wells showing decreasing trends.   

Overall for the CBWCB, nitrate concentrations are primarily stable, with most wells (179) 
showing no trends, 16 wells showing increasing trends, and 35 wells showing decreasing trends. 

 

4 Baseline and Future Planning Period Salt and Nutrient Balances 

The S/N balances in the CBWCB consider the source water volumes of inflow and outflow and 
their associated TDS, chloride, and nitrate concentrations.  The balances also consider any 
added TDS, chloride, and nitrate from use as well as other fate and transport processes, which 
can either increase or decrease S/N concentrations in groundwater.  This section describes the 
methodology and data used to estimate key S/N loading and unloading factors and identify 
their individual and cumulative effects on groundwater quality in the CBWCB over the SNMP 
baseline period (WY 2000‐01 to 2009‐10) and future planning period (WY 2010‐11 to 2024‐25).  
The same loading factors developed and calibrated to baseline groundwater quality conditions 
were applied to the future planning period predictions. 

Section 4.1 describes the general methodology used to develop the S/N balances.  Sections 4.2 
through 4.9 presents the S/N concentrations for individual source waters and key S/N inflows 
and outflows in the CBWCB.  The overall S/N balances for the baseline period and future 
planning period are presented in Section 4.10.  

4.1 Methodology to Develop Salt and Nutrient Balances 

As discussed earlier, the SNMP mixing model was developed to simulate the effect of current 
S/N loading on groundwater quality in the CBWCB.  The mixing model was designed to 
incorporate the existing volume of groundwater and mass of TDS, chloride, and nitrate in 
storage and track the annual change in groundwater storage and S/N mass for each model 
subarea and layer.  S/N loading estimates for key inflows (including recharge at spreading 
grounds, seawater intrusion barrier injection, irrigation return flow, mountain front and 
precipitation recharge, and subsurface inflow) and outflows (including groundwater pumping 
and subsurface outflows) were estimated based on volumetric water budgets presented in 
Appendix H Baseline and Future Water Balances.  The sensitivity of groundwater quality within 
each model subarea/layer to individual S/N loading factors was identified through numerous 
simulations, and selected S/N loading estimates and assumptions were refined to ensure a 
reasonable agreement between simulated and dominant patterns in observed groundwater 
quality conditions over the SNMP baseline period (WY 2000‐01 through 2009‐10).  Loading 
assumptions developed based on the baseline period assessment were then applied to the 
future planning period S/N balances. 
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4.2 Surface Water/Stormwater Quality 

Surface water quality (dry and wet weather) data are collected by the Los Angeles County 
Department of Public Works (LACDPW) at mass emissions (river) and tributary stations.  In the 
CBWCB, river water quality data are also collected by the Council for Watershed Health (CWH) 
and the Sanitation Districts of Los Angeles County (SDLAC).  The CWH collects annual river 
water quality data as part of its mission to monitor the health of the Los Angeles and San 
Gabriel River Watersheds.  SDLAC collects samples in the rivers upstream and downstream of 
their recycled water discharge points.  The WRD and SDLAC also collect samples from the MFSG 
intakes, specifically to the Rio Hondo Spreading Grounds and the San Gabriel River Spreading 
Grounds. 

For S/N loading calculations, TDS, chloride, and nitrate data from several stations in the Study 
Area were assessed to determine the best water quality station to represent the surface water 
recharged at the MFSG and DGSG and mountain front recharge.  LACDPW mass emission 
stations near and upgradient of the MFSG and DGSG include Station S10 (located just 
downstream of the DGSG) and Station S14 (located upstream of the San Gabriel River Spreading 
Grounds).  The station locations are shown in Figure 64.  SDLAC stations upstream of the 
Montebello Forebay include two along the San Gabriel River (R‐10 and R‐18) and one within the 
Rio Hondo (RD‐1).  Station R‐18 is not a permitted receiving water station and was only used for 
a short period of time for a special study (Montebello Forebay Attenuation and Dilution Study 
[Kennedy/Jenks/Todd, 2008]).  Average annual wet weather TDS, chloride, and nitrate data 
collected from these stations and the results of spreading grounds intake samples are 
summarized in Table I‐4. 

LACDPW Station S10 is the nearest station to the DGSG and is used to represent surface water 
quality recharged in these spreading grounds.  For local surface water recharged at the MFSG, 
data from Stations S14, R‐10, R‐18, RD‐1, and sampling results of the spreading grounds intake 
were assessed.  Stations S14 and R‐10 contain a portion of effluent from upgradient water 
reclamation plants (WRPs) even during wet weather and thus are not representative of only 
surface water/stormwater quality.  The MFSG intake sampling results during storm events 
when recycled and imported water are not recharged provide the most representative water 
quality for local stormwater recharging the MFSG. 

The other component of surface water recharged in the CBWCB is mountain front 
recharge.  There are very little available data for surface water runoff in mountain front 
areas.  The CWH has two Random Monitoring Stations (SGLR00190 and SGLR030) with one 
sampling event each for electrical conductivity and nitrate‐N, but no data for chloride (see 
Figure 64).  In its sampling design, CWH integrates various types of surface water monitoring 
sites including both probabilistic randomized sites (Random Monitoring Stations) and targeted 
sampling at fixed sites (Fixed Monitoring Stations).  Random Monitoring Stations are monitored 
less frequently than Fixed Monitoring Stations. TDS concentrations can be estimated from 
electrical conductivity values.  The samples showed very different water quality.  Because 
surface water quality can vary considerably based on the type of event sampled (i.e. first flush, 
dry flow, or wet season flow), the two sampling points are not adequate to estimate annual  
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Table I-4 Annual Average TDS, Chloride, and Nitrate-N Concentrations at Selected Surface Water Monitoring Stations 

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

2000‐01 468           84             4.72 198 31 0.93 NDA NDA NDA 252 74 0.83 NDA NDA NDA 259 40             1.58         
e

2001‐02 369           62             0.74 181 20 0.57 NDA NDA NDA 425 105 0.67 NDA NDA NDA 259 40             1.58         
e

2002‐03 253           36             0.95 406 62 1.67 NDA NDA NDA 291 70 0.73 410 68 2.44 259 40             1.58         
e

2003‐04 630           133           6.10 315 55 2.38 NDA NDA NDA 270 52 0.86 436 77 2.59 170 17             1.09         

2004‐05 255           87             2.09 257 36 1.37 NDA NDA NDA 209 30 0.86 377 50 0.92 215 14             1.11         

2005‐06 518           91             1.72 329 50 1.64 303 78 0.12 215 50 0.46 453 95 0.91 490 81             3.80         

2006‐07 467           79             0.06 424 70 1.05 207 49 0.59 305 78 1.19 468 79 1.15 384 89             1.70         

2007‐08 517           93             0.00 337 56 0.00 NDA NDA NDA 256 18 1.48 476 87 1.16 209 34             1.20         

2008‐09 308           51             2.60 410 67 1.30 NDA NDA NDA NDA NDA NDA 507 103 0.55 205 33             1.50         

2009‐10 271           43             2.20 117 13 0.71 NDA NDA NDA NDA NDA NDA 507 95 0.75 140 14             0.65         

406           76             2.12 297 46 1.16 255 63 0.35 278 60 0.88 454 82 1.31 259 40             1.58         

TDS ‐ total  dissolved solids LACDPW ‐ Los  Angeles  County Department of Public Works
Cl  ‐ chloride
NO3‐N ‐ nitrate as  nitrogen

NDA ‐ no data available

d ‐ Data from MFSG intakes  during storm events  when no imported or recycled water was  recharging the spreading basins; data from WRD database

e ‐ For missing data points, 10 year average value was  used

c ‐ Data provided by SDLAC

WATER QUALITY AT LOCAL SURFACE WATER MONITORING STATIONS

(all concentrations in mg/L)

R18 
c

R‐10 
c

RD‐1 
c

MFSG Intakes 
d

Average

 WATER 

YEAR  S14
a

S10
b

WRD ‐ Water Replenishment District of Southern California
SDLAC ‐ Sanitation Districts  of Los  Angeles  County

MFSG ‐ Montebello Forebay Spreading Grounds

a ‐ Average of wet weather surface water samples  collected from LACDPW Mass  Emission Monitoring Station S14; data from 2000 ‐ 2011 Annual  Stormwater Monitoring Final  Reports, LACDPW

b ‐ Average of wet weather surface water samples  collected from LACDPW Mass  Emission Monitoring  Station S10; data from 2000 ‐ 2011 Annual  Stormwater Monitoring Final  Reports, LACDPW
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mountain front recharge over the 10‐year baseline period.  As a result, MFSG intake sample 
results were used to represent mountain front recharge water quality. 

4.3 Imported Water Quality 

Imported water is used for potable supply and replenishment in the CBWCB.  Imported water is 
provided by the Metropolitan Water District of Southern California (MWD), City of Los Angeles 
Department of Water and Power (LADWP), City of Whittier, Suburban Water Company, 
California Domestic Water Company, and San Gabriel Valley Water Company.  Locations of 
MWD and LADWP imported water storage and treatment facilities are shown in Figure 65. 

MWD imports water from the Colorado River (CR) and State Water Project (SWP) and supplies 
untreated water to the MFSG and treated water for potable supply and for injection at the 
seawater intrusion barriers.  The S/N water quality for these two sources is different and thus, it 
was necessary to estimate the relative percentages of each water source delivered to the 
recharge projects and used for drinking water supply and irrigation in order to characterize the 
recharge water quality.  Untreated water is delivered to the MFSG from MWD Meters CB‐28 
and CB‐48 located in the Santa Ana Valley Basin and San Gabriel Basin, respectively.  The water 
is transported via surface water to the MFSG and San Gabriel River instream recharge facilities.  
Water from Meter CB‐28 originates from the Lake Silverwood and Lake Mathews reservoirs.  
Lake Silverwood is part of the SWP and is owned by the State of California and operated by the 
DWR.  Lake Mathews is an MWD‐owned and operated reservoir.  Lake Silverwood contains 
100% SWP water, while Lake Mathews contains 100% CR water.  The mix of these two source 
waters delivered to Meter CB‐28 is highly variable.  Water from Meter CB‐48 originates entirely 
from Lake Silverwood and is thus, 100% SWP water.  MWD has estimated the relative 
percentage of CR and SWP water delivered to the MFSG each year during the SNMP baseline 
period.  Table I‐5 shows the TDS, chloride, and nitrate water quality during the SNMP baseline 
period for untreated CR and SWP water and the estimated blended water quality delivered to 
the MFSG.  Note that recharge water in the Montebello Forebay includes recycled water and 
local water in addition to untreated imported water. 

Treated water from MWD’s Jensen and Diemer Water Treatment Plants (WTPs) is delivered to 
the Dominguez Gap Seawater Intrusion Barrier (DGB) and Alamitos Gap Seawater Intrusion 
Barrier (AGB) for injection.  The Jensen WTP treats and delivers 100% SWP water.  The Diemer 
WTP treats and delivers a highly variable blend of SWP and CR water.  Water from MWD’s 
Jensen, Diemer, and Weymouth WTPs is delivered to the CBWCB for potable supply.  The 
Weymouth WTP also treats and delivers a highly variable blend of SWP and CR water.  Table I‐6 
shows the annual average TDS, chloride, and nitrate‐N concentrations in the effluent from 
MWD’s Jensen, Diemer, and Weymouth WTPs. 

The LADWP imports and treats water from the Owens River/Mono Basin.  The LADWP also 
treats some raw SWP water delivered by MWD to LADWP’s Los Angeles Aqueduct Treatment 
Plant.  This water is delivered to both the Central Basin and West Coast Basin for potable 
supply.  Table I‐7 provides the annual average TDS, chloride, and nitrate‐N concentrations in 
LADWP‐imported water during the baseline period. 
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Table I-5 Annual Average TDS, Chloride, and Nitrate-N 
Concentrations in Untreated Imported Water Supplied by MWD 

 

 

 

   

TDS Cl NO3‐N TDS Cl NO3‐N CR SWP

2000‐01 561           70             0.14 270 75 0.67 68% 32%

2001‐02 579           74             0.14 286 81 0.74 60% 40%

2002‐03 597           81             0.23 266 75 0.70 72% 28%

2003‐04 599           84             0.12 243 66 0.60 94% 6%

2004‐05 626           91             0.21 235 58 0.85 72% 28%

2005‐06 670           96             0.21 188 48 0.51 73% 27%

2006‐07 680           100           0.23 233 61 0.63 82% 18%

2007‐08 655           97             0.25 276 77 0.80 81% 19%

2008‐09 651           95             0.30 280 76 0.55 0% 0%

2009‐10 623           90             0.27 238 64 0.60 30% 70%

624 88 0.21 251 68 0.67 63% 27%

All values in milligrams per liter (mg/L)
TDS ‐ total dissolved solids
Cl ‐ chloride

NO3‐N ‐ nitrate as nitrogen

CR ‐ Water from Colorado River 
SWP ‐ Water from State Water Project
MWD ‐ Metropolitan Water District of Southern California

a ‐ Used at the Montebello Forebay Spreading Grounds (Lake Mathews)
b ‐ Used at the Montebello Forebay Spreading Grounds (Lake Silverwood)
c ‐ Data from 2000 ‐ 2011 Water Quality Reports issued by MWD 

Average

 WATER 

YEAR 

IMPORTED WATER
MFSG RECHARGE 

BLEND

Untreated CR ac Untreated SWP bc Untreated
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Table I-6 Annual Average TDS, Chloride, and Nitrate-N 
Concentrations in Treated Imported Water Supplied by MWD 

 

 

  

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

2000‐01 277         65           0.49 471 76 0.34 475 77 0.34

2001‐02 318         81           0.60 496 81 0.32 500 81 0.32

2002‐03 313         88           0.63 419 85 0.58 419 85 0.57

2003‐04 275         71           0.61 414 86 0.45 431 86 0.43

2004‐05 299         57           0.57 464 79 0.54 450 77 0.57

2005‐06 283         51           0.49 401 70 0.43 372 66 0.42

2006‐07 259         55           0.56 430 80 0.51 392 75 0.55

2007‐08 294         72           0.69 536 95 0.44 522 95 0.46

2008‐09 332         79           0.79 608 96 0.31 611 97 0.32

2009‐10 316         77           0.65 574 91 0.30 559 90 0.30

297 70 0.61 481 84 0.42 473 83 0.43

TDS ‐ total dissolved solids MWD ‐ Metropolitan Water District of Southern California

Cl ‐ chloride WTP ‐ Water Treatment Plant

NO3‐N ‐ nitrate as nitrogen mg/L ‐ milligrams per liter

a ‐ Used at the seawater intrusion barriers and for water supply

b ‐ Used for water supply

Average

Weymouth WTP b

 WATER 

YEAR 
Jensen WTP a Diemer WTP a

WATER QUALITY OF MWD TREATMENT PLANT EFFLUENT

(all concentrations in mg/L)
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Table I-7 Annual Average TDS, Chloride, and Nitrate-N 
Concentrations in LADWP Treated Imported Water from Owens 

River/Mono Basin  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The City of Whittier, Suburban Water Company, California Domestic Water Company, and San 
Gabriel Valley Water Company import groundwater extracted from the San Gabriel Basin for 
water supply in the Study Area.  In addition, in WYs 2000‐01 and 2002‐03, a small amount of 
groundwater extracted from the Whittier Narrows area in the San Gabriel Basin was also 
delivered to the Montebello Forebay for replenishment.  Table I‐8 presents the annual average 
TDS, chloride, and nitrate‐N concentrations in these water sources during the baseline period. 

4.4 Recycled Water Quality 

In the CBWCB, recycled water has many uses, including groundwater recharge, urban landscape 
irrigation, agricultural irrigation, industrial and commercial process water, recreational facilities, 
and wildlife habitat maintenance.  Treatment plants in the CBWCB that produce this recycled 

TDS Cl NO3‐N

2000‐01 175                22                   0.04

2001‐02 249                23                   0.04

2002‐03 214                26                   0.31

2003‐04 231                29                   0.08

2004‐05 200                25                   0.20

2005‐06 181                19                   0.00

2006‐07 209                21                   0.00

2007‐08 237                30                   0.00

2008‐09 266                29                   0.18

2009‐10 222                27                   0.09

218                25                   0.09

TDS ‐ total dissolved solids mg/L ‐ milligrams per liter

Cl ‐ chloride

NO3‐N ‐ nitrate as nitrogen

CBWCB ‐ Central Basin and West Coast Basin

b ‐ Data provided by LADWP

WATER QUALITY OF LADWP TREATED 

IMPORTED WATER FROM OWENS RIVER‐

MONO BASIN ab

(all concentrations in mg/L)
WATER YEAR

LADWP ‐ City of Los Angeles Department of Water and Power

a ‐ Water used for water supply in CBWCB

Average



 

Appendix I – Simulated Baseline and Future Salt and Nutrient Groundwater Quality                      20 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

Table I-8 Annual Average TDS, Chloride, and Nitrate-N 
Concentrations in Groundwater Imported to the CBWCB 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

water are owned and operated by the SDLAC, West Basin Municipal Water District (WBMWD), 
City of Los Angeles, and WRD.  Locations of wastewater treatment plants are shown in Figure 
66. 

Relevant to the S/N balances is recycled water used for replenishment operations and irrigation 
in the Study Area, as other recycled water uses do not recharge the groundwater basins.  
Recycled water from the Pomona, San Jose Creek, and Whittier Narrows WRPs operated by the 
SDLAC is recharged in the Montebello Forebay.  Recycled water from SDLAC’s Long Beach, Los 
Coyotes, and San Jose Creek WRPs is used for irrigation and commercial/industrial applications 
in the Central Basin.  The WRPs provide primary treatment, nitrification/denitrification (NdN) 

TDS Cl NO3‐N TDS Cl NO3‐N

2000‐01 342                49                   3.92 NDA NDA NDA

2001‐02 342                49                   3.92 603           60             0.96

2002‐03 342                49                   3.92 625           64             4.07

2003‐04 342                49                   3.92 NDA NDA NDA

2004‐05 342                49                   3.92 NDA NDA NDA

2005‐06 337                49                   3.83 NDA NDA NDA

2006‐07 364                42                   3.51 NDA NDA NDA

2007‐08 346                35                   3.16 NDA NDA NDA

2008‐09 347                34                   2.81 NDA NDA NDA

2009‐10 354                37                   3.09 NDA NDA NDA

346 44 3.60 614 62 2.52

TDS ‐ total dissolved solids mg/L ‐ milligrams per liter

Cl ‐ chloride

CBWCB ‐ Central Basin and West Coast Basin

NO3‐N ‐ nitrate as nitrogen

NDA ‐ no data available

USEPA ‐ United States Environmental Protection Agency

 WATER 

YEAR  San Gabriel Basin a

Average

WATER QUALITY OF GROUNDWATER IMPORTED TO THE CBWCB

(all concentrations in mg/L)

USEPA Groundwater Whittier 

Narrows in the San Gabriel 

Basin b

a ‐ Used for water supply; data from  consumer confidence reports for San Gabriel Valley 

      Water Company, City of Whittier, California Domestic Water Company, and Suburban 

      Water Systems; weighted average based on volume delivered

b ‐ Used at Montebello Forebay Spreading Grounds; from USEPA Whittier Narrows Operable 

      Unit data base; quality for USEPA intermediate extraction wells EW‐4‐5, EW‐4‐6, 

      and EW‐4‐7
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activated sludge biological treatment, granular media filtration, disinfection, and 
dechlorination.  

Advanced treated recycled water produced by the Leo J. Vander Lans Advanced Water 
Treatment Facility (Vander Lans AWTF), owned by WRD, is injected at the AGB into the Central 
Basin and adjacent Orange County Basin.  Advanced water treatment processes at the Vander 
Lans AWTF historically consisted of microfiltration (MF), reverse osmosis (RO), and ultraviolet 
irradiation (UV).  During WY 2014‐15, when the Vander Lans AWTF was expanded to produce 
from 3,360 AFY to 8,960 AFY of AWT recycled water, the treatment train was modified to also 
receive advanced oxidation process (AOP) through the addition of peroxide. 

Advanced treated recycled water produced by the Edward C. Little Water Reclamation Facility 
(WRF), owned by the WBMWD, is injected at the West Coast Basin Seawater Intrusion Barrier 
(WCBB).  Tertiary‐treated recycled water produced by the Edward C. Little WRF is used for 
irrigation in the West Coast Basin.  Treatment processes at the Edward C. Little WRF consists of 
MF, RO, AOP, and chemical stabilization.  In 2013, the Edward C. Little WRF was expanded to 
produce from 14,000 AFY to 19,600 AFY of recycled water and the treatment train now includes 
ozonation (O3). 

Advanced treated recycled water from the Terminal Island Water Reclamation Plant/Advanced 
Water Purification Facility (TIWRP), owned by the City of Los Angeles, is injected at the DGB.  A 
small amount of tertiary‐treated recycled water produced by the TIWRP is used for local 
irrigation at the treatment facility.  The TIWRP provides tertiary treatment, MF, RO, and 
chlorination and the facility capacity is 5,600 AFY.  The TIWRP is currently undergoing expansion 
activities and by WY 2018‐19, the TIWRP is expected to produce 11,200 AFY of AWT recycled 
water and treatment will also include AOP and chemical stabilization. 

Annual average TDS, chloride, and nitrate‐N concentrations for each recycled water source 
used for irrigation and/or replenishment in the Study Area are provided in Table I‐9.  TDS, 
chloride, and nitrate‐N were not required monitoring parameters for the AWT recycled water 
produced by the TIWRP during the baseline period.  In order to estimate the future planning 
period blend water quality for the DGB, S/N concentrations in the AWT recycled water is 
needed.  In order to establish S/N concentrations for the AWT recycled water used for the DGB, 
a special sampling event was conducted at the TIWRP in July and August 2013 for TDS and 
chloride.  The average of 2011 nitrate‐N data for the TIWRP and the average of the special 
sampling conducted for TDS and chloride are provided at the bottom of Table I‐9 and was used 
to calculate the future planning period S/N concentrations for blended water injected at the 
DGB. 

Water conservation has the potential to impact the quality of recycled water by increasing salt 
concentrations due to reduced influent flows.  SDLAC evaluated its WRPs in the CBWCB in 
terms of flow reductions and changes in TDS and chloride.1  While wastewater flows have 
declined since 1998, TDS concentrations have remained steady and do not appear to be 
impacted by water conservation.  However, chloride trends are a bit different.  For the six   

                                                       

1 Personal communication from Ann Heil, SDLAC, July 27, 2012. 
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Table I-9 Annual Average TDS, Chloride, and Nitrate-N Concentrations in Recycled Water Used for Irrigation and/or Groundwater Replenishment 

 

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

2000‐01 545       134       1.40 593       133       3.75 552       113       3.09 545       96          7.11 117       31          0.71 670       185       1.00 846       235       3.28 636       129       4.34

2001‐02 553       143       1.40 626       143       3.46 556       116       3.30 554       96          5.71 95          18          0.51 672       190       1.00 851       227       4.03 628       129       2.88

2002‐03 538       135       2.15 632       159       3.45 527       105       3.92 523       98          5.37 46          4            0.16 630       178       0.70 839       231       5.02 619       137       4.35

2003‐04 543       128       6.01 612       148       4.10 532       108       5.48 537       97          6.21 60          8            0.03 642       182       0.20 873       241       5.58 578       119       5.97

2004‐05 525       115       5.88 629       136       2.92 510       101       6.45 510       103       6.16 52          5            0.02 631       165       0.30 815       184       5.73 715       126       6.39

2005‐06 518       101       4.63 609       147       2.83 514       105       6.10 574       113       6.57 42          5            0.20 630       198       0.90 NA NA NA 20          4            0.72 762       183       6.03 608       117       6.35

2006‐07 536       113       4.55 633       160       2.94 515       106       6.36 541       103       6.92 42          4            0.18 711       220       1.10 NA NA NA 66          14          1.03 777       188       5.69 576       117       4.61

2007‐08 570       132       5.44 649       158       3.13 536       117       6.61 561       112       6.33 62          5            0.24 791       248       1.90 NA NA NA 91          17          1.03 849       199       6.80 609       119       4.78

2008‐09 584       130       5.97 661       155       4.00 562       111       7.22 576       114       5.93 50          4            0.20 793       235       1.20 NA NA NA 80          16          1.29 820       190       6.80 587       114       5.51

2009‐10 536       126       6.69 618       150       3.54 527       108       7.77 579       116       6.76 80          9            0.34 878       311       1.83 NA NA NA 73          18          1.60 822       188       7.17 599       117       6.24

545       126       4.41 626       149       3.41 533       109       5.63 550       105       6.31 65          9            0.26 705       211       1.01 66          14          1.13 825       207       5.61 616       122       5.14

98          37          0.79

TDS ‐ total dissolved solids WRD ‐ Water Replenishment District of Southern California LVL AWTF ‐ Leo J. Vander Lans Advanced Water Treatment Facility mg/L ‐ milligrams per liter

Cl ‐ chloride WBMWD ‐ West Basin Municipal Water District ELWRF ‐ Edward C. Little Water Recycling Facility

NO3‐N ‐ nitrate as nitrogen SDLAC ‐ Sanitation Districts of Los Angeles County WRP ‐ Water Reclamation Plant

NA ‐ not available TIWRP ‐ Terminal Island Water Reclamation Plant/Advanced Water Purification Facility

a ‐ Used at the Montebello Forebay Spreading Grounds; data from 2000 ‐ 2011 Annual Monitoring Reports, Montebello Forebay Groundwater Recharge Project (SDLAC)

b ‐ Used for irrigation in the Central Basin; data from  2000 ‐ 2011 Annual Monitoring Reports, Montebello Forebay Groundwater Recharge (SDLAC) and provided by SDLAC
c ‐ Used at the West Coast Basin Barrier; data from 2000 ‐ 2011 Annual Reports, West Coast Basin Barrier Project, Edward C. Little Water Recycling Facility (WBMWD)
d ‐ Used for irrigation in West Coast Basin, data from  2000 ‐ 2011 Annual Reports, West Coast Basin Barrier Project, Edward C. Little Water Recycling Facility (WBMWD); annual year averages

f ‐ Used at the Alamitos Gap Barrier;  data provided by WRD; the LVL AWTF came online in 2006

 Prior to Plant Operations   Prior to Plant Operations 

Edward C. Little WRF d

Tertiary

e ‐ Used at the Dominguez Gap Barrier; City of Los Angeles' TIWRP came online in 2006; TDS, Cl, and NO3‐N not monitored in baseline period; for the future planning period, the average of TDS and chloride sampling conducted in July/August 2013 (provided by Seung Tag Oh, LADWP) and average 

      of nitrate data from LADWP 2011 Harbor Water Recycling/DGB Project 2011 Annual Report (February 2012) used to estimate blend water quality

2011 and 

2013

 WATER 

YEAR  Pomona WRP a

Average

San Jose Creek East 

WRP a

WATER QUALITY OF EFFLUENT FROM WATER RECLAMATION PLANTS 

(all concentrations in mg/L)

San Jose Creek West    

WRP ab
Whittier Narrows     

WRP a
Edward C. Little WRF c

AWT

Terminal Island Water 

Reclamation Plant/ 

Advanced Water 

Treatment Facility e

Leo J. Vander Lans WRP f Los Coyotes WRP b Long Beach WRP b
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facilities that make up SDLAC’s Joint Outfall System (including the WRPs that provide recycled 
water in Central Basin), chloride has increased at the Joint Water Pollution Control Plant, La 
Cañada WRP, and Whittier Narrows WRP.  SDLAC has observed a slight increase at the Pomona 
WRP and San Jose Creek East WRP, but since chloride concentrations appear to be cyclical at 
these plants, this trend is not definitive.  Chloride levels are staying steady or dropping at the 
Long Beach, Los Coyotes, and San Jose Creek West WRPs, although this trend may be 
influenced by chloride industrial dischargers shutting down or being rerouted to other plants.  
Assessment of the WBMWD’s Edward C. Little WRF tertiary‐treated recycled water quality 
presented in Table I‐9 shows a significant increase in both TDS and chloride beginning in 2005‐
06.  Based on these findings, tertiary‐treated recycled water used for irrigation was simulated at 
both the average of baseline period concentrations and at higher concentrations in the future 
planning period as described Section 2.3 Scenarios Simulated to Estimate Future Groundwater 
Quality. 

4.5 Groundwater Quality 

Groundwater in the CBWCB is used for water supply.  Groundwater recharges the basins 
through deep percolation of groundwater used for irrigation.  The CBWCB also receives 
subsurface inflows from adjacent groundwater basins and the ocean.  A small amount of 
groundwater leaves the CBWCB as subsurface outflow.  Groundwater primarily leaves the 
basins through well pumping.   

Irrigation water return flow is a mix of groundwater, imported water, and recycled water and is 
discussed in the Section 4.8 Irrigation Return Flow Water Quality.  In addition to irrigation 
return flows, groundwater from adjacent basins and the ocean flows into the Study Area as 
subsurface inflow.  Table I‐10 provides the TDS, chloride, and nitrate‐N concentrations in the 
groundwater entering the Study Area as subsurface inflow.  Groundwater can leave the CBWCB 
as subsurface outflow.  Calculation of the average TDS, chloride, and nitrate‐N concentrations 
in CBWCB groundwater is discussed in Appendix G Hydrogeologic Conceptual Model and 
Existing Salt and Nutrient Groundwater Quality.  Table I‐11 presents the TDS, chloride, and 
nitrate‐N groundwater quality of each subarea/layer in the Study Area.  For each basin and for 
the Central Basin Pressure Area, two average concentrations were calculated:  one average 
includes the coastal areas (i.e. seaward side of the seawater intrusion barriers) and the other 
average excludes these coastal areas (see Figure 2).  Due to the significant influence of the 
WCBB‐inland saline plume (shown in Figure 2) on the average groundwater quality in West 
Coast Basin, the average groundwater quality in the West Coast Basin also was calculated 
without the saline plume area and coastal areas.  

As shown in Table I‐11 and Figure 40 and discussed in Appendix G Hydrogeologic Conceptual 
Model and Existing Salt and Nutrient Groundwater Quality, average TDS, chloride, and nitrate 
concentrations in the Central Basin are below BPOs, and assimilative capacity is available.  Due 
to historical seawater intrusion in the West Coast Basin, average TDS and chloride 
concentrations exceed Basin‐Specific Basin Plan Objectives (BSBPOs) when the WCBB‐inland 
saline plume area is included and, as a result, there is no assimilative capacity.  Average nitrate 
concentrations in the West Coast Basin are well below the BPO and assimilative capacity is 
available for nitrate.  As shown in Table I‐11 and Figure 40, when the saline plume and coastal  
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Table I-10 Annual Average TDS, Chloride, and Nitrate-N Concentrations for Adjacent Groundwater 
Basins and Ocean 

 

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

2000‐01 889 109 3.42 533 66 0.00 514 75 2.21 450 63 1.37 237 13 0.00 2,464    1,343    0.01

2001‐02 889 109 3.42 533 66 0.00 553 76 2.19 465 61 1.75 237 13 0.00 2,464    1,343    0.01

2002‐03 889 109 3.42 533 66 0.00 553 76 2.19 430 57 1.70 237 13 0.00 2,464    1,343    0.01

2003‐04 889 109 3.42 533 66 0.00 591 77 2.17 420 59 1.70 237 13 0.00 2,464    1,343    0.01

2004‐05 889 109 3.42 533 66 0.00 622 79 2.03 410 57 1.65 237 13 0.00 2,464    1,343    0.01

2005‐06 889 109 3.42 533 66 0.00 622 79 2.03 445 68 1.85 237 13 0.00 2,464    1,343    0.01

2006‐07 889 109 3.42 533 66 0.00 622 79 2.03 467 67 1.70 237 13 0.00 2,464    1,343    0.01

2007‐08 889 109 3.42 533 66 0.00 622 79 2.03 480 85 1.70 237 13 0.00 2,464    1,343    0.01

2008‐09 889 109 3.42 533 66 0.00 653 82 1.90 470 73 1.60 237 13 0.00 2,464    1,343    0.01

2009‐10 889 109 3.42 533 66 0.00 628 81 1.89 510 91 2.25 237 13 0.00 2,464    1,343    0.01

889 109 3.42 533 66 0.00 598 79 2.07 455 68 1.73 237 13 0.00 2,464    1,343    0.01

TDS ‐ total dissolved solids CDPH ‐ California Department of Public Health

Cl ‐ chloride mg/L ‐ milligrams per liter

NO3‐N ‐ nitrate as nitrogen

OCWD ‐ Orange County Water District

b ‐ Data from Upper Los Angeles River Area Watermaster Annual Reports 2001 to 2011, Well Pollock No. 6
c ‐ From LACDPW Well 2947LM; well used by San Gabriel River Watermaster to represent Whittier Narrows water quality

e ‐ Average concentration in areas seaward of barriers 
f ‐ Because limited data were available, the average of 10 wells and 10 samples taken between 1994 and 2012 is used to represent water quality in all years
g ‐ Because limited data were available, the average of 4 wells and 4 samples taken between 2011 and 2012 is used to represent water quality in all years
h ‐ Data interpolated for missing years

d ‐ Data provided by OCWD; values in table represent overall average concentrations applied; different concentrations were applied for each model layer based on 

      available nested well data;  concentrations in each layer were kept constant for the 10 year baseline period due to limited geographic coverage across the County

      boundary and complications of variable inflow and outflow across the boundary over the 10 year baseline period

a ‐ Data from CDPH (http://www.cdph.ca.gov/certlic/drinkingwater/Documents/Monitoringschedule/DistrictReports‐Monitoring%20Page/CentralL.A.District16.pdf)

 WATER 

YEAR  Santa Monica af

Average

Whittier Narrows ch

WATER QUALITY OF OTHER GROUNDWATER BASINS AND OCEAN

(all concentrations in mg/L)

Hollywood ag San Fernando bh Orange County d Ocean e
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Table I-11 Average TDS, Chloride, and Nitrate-N Concentrations in Subareas/Layers and in the Central Basin and West Coast Basin 

 

TDS Cl NO3‐N TDS Cl NO3‐N TDS b Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

1 NA NA NA 486 79 1.94 NA NA NA 658 130 0.17 619 107 0.18 555 100 1.23 538 90 1.25 2,150 851 0.04 1,223 293 0.01 1,223 293 0.01 2,427 1,028 0.05

2 788 105 0.08 482 80 1.95 636 73 1.81 621 108 0.08 602 96 0.08 623 102 0.43 610 93 0.44 2,067 884 0.15 1,072 365 0.20 1,052 371 0.20 4,029 1,904 0.03

3 672 83 0.22 551 86 1.18 966 111 0.42 470 59 0.15 459 50 0.15 540 69 0.31 533 63 0.32 1,247 646 0.04 781 276 0.05 676 179 0.05 2,170 1,379 0.00

4 479 63 0.02 555 102 0.13 1,410 184 0.00 435 51 0.02 417 42 0.02 493 64 0.03 480 57 0.03 1,396 585 0.00 972 327 0.00 729 233 0.00 2,252 1,099 0.00

640 81 0.15 534 88 1.13 1,007 121 0.57 485 65 0.10 470 55 0.10 538 73 0.28 529 67 0.28 1,424 660 0.04 890 306 0.05 747 224 0.05 2,464 1,343 0.01

700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 800 250 10.00 800 250 10.00 800 250 10.00
700/ 

800

150/ 

250
10.00

60 69 9.85 166 62 8.87 ‐307 29 9.43 215 85 9.90 230 95 9.90 162 77 9.72 171 83 9.72 ‐624 ‐410 9.96 ‐90 ‐56 9.95 53 26 9.95
‐1,764/ 

‐1,664

‐1,193/ 

‐1,093
9.99

TDS ‐ total dissolved solids

Cl ‐ chloride

NO3‐N ‐ nitrate as nitrogen

NA ‐ not applicable; no Model Layer 1 in these areas

Averages based on groundwater concentration contour maps; average of all layers is a weighted average based on area and aquifer thickness

Negative numbers indicate there is no available assimilative capacity

BPO/BSBPO ‐ Basin Plan Objective or Basin Specific Basin Plan Objective

 ‐ Average concentration indicated exceeds BPO

 ‐ Model  Layer 1 not included; typically unsaturated within the Los Angeles Forebay and of very limited extent Whittier Area (see explanation in Section 2.5.3 in Appendix G Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater Quality )

a ‐ Includes both Central Basin and West Coast Basin

b ‐ Elevated TDS and chloride concentrations in the Whittier Area are likely naturally occurring as discussed in Section 3.5.3.2 in Appendix G Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater Quality

West Coast Basin        

(no coastal area & no 

saline plume)

Coastal Area a

(seaward of seawater 

barriers)

GROUNDWATER QUALITY IN SUBAREAS/MODEL LAYERS AND IN THE CBWCB

(all concentrations in mg/L)

Assimilative 

Capacity

Average of all 

layers

Model Layer
Los Angeles Forebay Montebello Forebay Whittier Area

Central Pressure Area

(including coastal area)

Central Pressure Area

(no coastal area)

Central Basin

(including coastal area)

Central Basin 

(no coastal area)

West Coast Basin

(including coastal area)

West Coast Basin        

(no coastal area)

BPO/BSBPO
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areas are removed from the West Coast Basin average calculations, the West Coast Basin does 
have available assimilative capacity for TDS, chloride, and nitrate.  If seawater‐impacted areas 
in the vicinity of the DGB were also removed from these average concentrations, there would 
be more available assimilative capacity.  This calculation was performed only for existing 
conditions, i.e. baseline period, because it is too technically complex to simulate the West Coast 
Basin without the saline plume in the groundwater model, which is necessary for the mixing 
model analysis. 

The Central Basin (excluding the coastal area) average groundwater quality provided in Table 
I‐11 was used to represent the quality of groundwater removed through pumping in the Central 
Basin in WY 2000‐01 in the mixing model.  This is reasonable because production wells are 
generally evenly distributed across the basin.  The mixing model used these initial values for the 
groundwater pumped from the basin and adjusted them for subsequent years based on other 
S/N inflows and outflows.  A slightly different approach was required for estimating TDS and 
chloride removed through pumping in the West Coast Basin due to the high basin‐wide average 
TDS and chloride concentrations as a result of the saline plume located inland of the WCBB.  If 
the same approach used in the Central Basin were applied to the West Coast Basin, the high 
basin‐wide average TDS and chloride concentrations would result in an overestimation of the 
TDS and chloride removed through pumping.  Because pumping wells in the West Coast Basin 
are clustered and not well distributed and very few wells are located near or within the saline 
plume, average S/N concentrations in pumped groundwater in the West Coast Basin were 
calculated using individual active well pumping volumes and quality (volume‐weighted average 
of pumping wells), not the basin‐wide averages developed from concentration contour maps 
(discussed in Appendix G Hydrogeologic Conceptual Model and Existing Salt and Nutrient 
Groundwater Quality and presented in Table I‐11).   

Since nitrate concentrations do not vary across the West Coast Basin, the same method used in 
the Central Basin was used to calculate nitrate concentrations in groundwater pumped from 
the West Coast Basin.  Accordingly, the average nitrate‐N concentrations presented in Table I‐
11 were used to represent WY 2000‐01 pumped groundwater quality and the SNMP mixing 
model was used to adjust the concentrations for subsequent years based on nitrate inflows and 
outflows.  The estimated groundwater quality of S/Ns removed from the West Coast Basin by 
extraction is presented in Table I‐12. 

The C. Marvin Brewer (Brewer) Desalter and Robert W. Goldsworthy (Goldsworthy) Desalter 
treat brackish groundwater pumped from the WCBB‐inland saline plume.  The desalters help to 
remediate the trapped inland saline plume and the treated water is used for potable supply.  
Groundwater extraction for the desalters is projected to increase in the future planning period 
as described in Appendix H Baseline and Future Water Balances.  The median concentrations of 
TDS and chloride in the raw groundwater pumped for the desalters from 2007 to 2012 is 
presented in Table I‐13.  Since nitrate concentrations do not vary across the West Coast Basin, 
the average nitrate‐N concentrations presented in Table I‐11 were used to represent WY 2000‐
01 desalter groundwater quality and the SNMP mixing model was used to adjust the 
concentrations for subsequent years based on nitrate inflows and outflows. 
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Table I-12 Average TDS, Chloride, and Nitrate-N Concentrations in 
Groundwater Pumped from the West Coast Basin 

 

 

 

 

 

TDS Cl NO3‐N

2000‐01 937 469 0.05 b

2001‐02 937 469

2002‐03 937 469

2003‐04 937 469

2004‐05 937 469

2005‐06 937 469

2006‐07 937 469

2007‐08 937 469

2008‐09 937 469

2009‐10 937 469

937 469

TDS ‐ total dissolved solids mg/L ‐ milligrams per liter

Cl ‐ chloride
NO3‐N ‐ nitrate as nitrogen

b ‐ Nitrate value based on West Coast Basin (no coast) average from Table I‐11; subsequent year nitrate concentrations estimated 

      with mixing model

a ‐ Pumping volume‐weighted average; data from WRD water quality database; quality representing groundwater extraction was 

      calculated as the average concentration of active production wells weighted based on their respective average annual production 

      from WY 2000‐01 through 2009‐10; the median concentration from 2007‐2012 was applied directly for wells with TDS and 

      chloride data; for wells lacking TDS and chloride data, interpolated values from the median (2007‐2012) TDS and chloride 

      concentration contour maps were applied; for wells screened across multiple layers, the average concentration from each 

      pertinent layer was applied; one calculated value was used for all  10 years of the baseline period because the well water 

      quality data are insufficient to support calculation of different annual averages

Average

EXTRACTED GROUNDWATER QUALITY IN 

WEST COAST BASIN a

(volume‐weighted average in mg/L)
 WATER YEAR 
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Table I-13 Average TDS, Chloride, and Nitrate-N Concentrations in 
Groundwater Pumped and Treated by Desalters  

 

 

4.6 Assimilative Capacity Threshold 

There are multiple recycled water projects in operation throughout the CBWCB.  Ongoing major 
recycled water projects in the Central Basin include the MFSG, AGB, and irrigation with recycled 
water.  In the West Coast Basin, existing major recycled water projects include the WCBB, DGB, 
and irrigation with recycled water.  In accordance with the State Water Resources Control 
Board’s (SWRCB) Recycled Water Policy, single recycled water projects utilizing less than 10% 
and multiple projects utilizing less than 20% of the available assimilative capacity in a 
basin/sub‐basin need only conduct an anti‐degradation analysis verifying the use of the 
assimilative capacity.  Accordingly, single and multiple recycled water projects proposed in the 
CBWCB were assessed in terms of 10% and 20% of the existing available assimilative capacity, 
respectively.  The 20% assimilative capacity threshold is provided in Table I‐11. 

TDS Cl NO3‐N TDS Cl NO3‐N

2000‐01 4,700 2,200 0.05 b 1,900 670 0.05 b

2001‐02 4,700 2,200 1,900 670

2002‐03 4,700 2,200 1,900 670

2003‐04 4,700 2,200 1,900 670

2004‐05 4,700 2,200 1,900 670

2005‐06 4,700 2,200 1,900 670

2006‐07 4,700 2,200 1,900 670

2007‐08 4,700 2,200 1,900 670

2008‐09 4,700 2,200 1,900 670

2009‐10 4,700 2,200 1,900 670

4,700 2,200 1,900 670

TDS ‐ total dissolved solids mg/L ‐ milligrams per liter

Cl ‐ chloride
NO3‐N ‐ nitrate as nitrogen

b ‐ Nitrate value based on West Coast Basin (no coastal areas) average from Table 5; subsequent year nitrate 

      concentrations estimated with mixing model

Average

EXTRACTED GROUNDWATER QUALITY 

FOR BREWER DESALTER a

(concentrations in mg/L)
 WATER YEAR 

EXTRACTED GROUNDWATER QUALITY 

FOR GOLDSWORTHY DESALTER a

(concentrations in mg/L)

a ‐ Data from WRD water quality database; the median concentration from 2007‐2012 was applied directly 

      for wells with TDS and chloride data; one calculated value was used for all  10 years of the baseline 

      period because the well water quality data are insufficient to support calculation of different annual 

      averages
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Table I‐14 provides an example of how the 20% assimilative capacity threshold was calculated 
for TDS groundwater quality in the Central Basin.  The existing average TDS concentration in the 
basin was subtracted from the BSBPO to calculate the available assimilative capacity.  20% of 
the calculated available assimilative capacity was then added to the average TDS concentration 
to determine the assimilative capacity threshold.  Similar steps were used to calculate the 20% 
and 10% assimilative capacity threshold for each S/N for each basin.  

 

Table I-14 Calculation of Assimilative Capacity Threshold 

  Central Basin  
(no coastal area) 

 

TDS  Cl  NO3‐N 

BPO/BSBPO  700  150  10.0 
Average 
Concentration 

529  67  0.28 

Assimilative 
Capacity 

171  83  9.72 

20% 
Assimilative 
Capacity 

34  17  1.94 

20% 
Assimilative 
Capacity 
Threshold  

563  84  2.22 

All values in milligrams per liter 
TDS – total dissolved solids 
Cl – chloride 
NO3‐N – nitrate as nitrogen 
BPO/BSBPO – Basin Plan Objective/Basin‐Specific Basin Plan Objective 
AC – assimilative capacity 
Coastal area – Seaward side of the seawater intrusion barrier 

  

4.7 Montebello Forebay Spreading Water Quality 

Water recharged in the Montebello Forebay includes untreated imported water (from CR and 
SWP), recycled water, and local water/stormwater.  These source waters and their volumes 
recharged at the MFSG between WY 2000‐01 through 2009‐10 are described in Appendix H 
Baseline and Future Water Balances.  The relative percentages of each source water and its 
quality (volume‐weighted average) were used to estimate the S/N inflow from the managed 
aquifer recharge in the Montebello Forebay.  Table I‐15 shows the estimated baseline and 
future planning period annual average S/N concentrations in water recharged at the MFSG.  

Current 529 

BSBPO 700 

20% AC = 34 

AC = 171 

Threshold 563 

TDS 
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Table I-15 Annual Average TDS, Chloride, and Nitrate-N 
Concentrations in Water Recharged at the MFSG 

 

 

 

TDS Cl NO3‐N TDS Cl NO3‐N

2010‐11 418 86 2.42 418 86 2.42

2011‐12 425 89 2.48 425 89 2.48

2012‐13 425 89 2.48 425 89 2.48

2013‐14 425 89 2.48 425 89 2.48

2014‐15 438 92 2.62 460 98 2.85

2015‐16 438 92 2.62 460 98 2.85

2016‐17 438 92 2.62 460 98 2.85

2017‐18 415 87 2.67 460 98 2.85

2018‐19 415 87 2.67 460 98 2.85

2019‐20 415 87 2.67 460 98 2.85

2020‐21 415 87 2.67 460 98 2.85

2021‐22 415 87 2.67 460 98 2.85

2022‐23 415 87 2.67 460 98 2.85

2023‐24 415 87 2.67 460 98 2.85

2024‐25 415 87 2.67 460 98 2.85

422 89 2.60 450 95 2.75

TDS ‐ total dissolved solids AWT ‐ advanced water treatment

Cl ‐ chloride AFY ‐ acre‐feet per year

NO3‐N ‐ nitrate as nitrogen AWTF ‐ advanced water treatment facility

GRIP B ‐ GRIP Recycled Water Project B

b ‐ AWT recycled water quality represented by average baseline concentrations from WRDs 

      Leo J. Vander Lans AWTF

PROJECTED QUALITY OF BLENDED RECHARGE WATER AT MFSG a

(volume‐weighted average in mg/L)

a ‐ Concentrations calculated based on spreading grounds source volumes and source water 

     concentrations (volume‐weighted average)

GRIP ‐ Groundwater Reliability Improvement Program

SCENARIO 6 ‐ GRIP A 

11,000 AFY tertiary & 10,000 AFY 

AWT Recycled Water b

SCENARIO 7 ‐ GRIP B

21,000 AFY Tertiary Recycled Water

Water Year

Average 2011 to 

2025

MFSG ‐ Montebello Forebay Spreading Grounds mg/L ‐ milligrams per liter

GRIP A ‐ GRIP Recycled Water Project A
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Table I‐15 shows the projected quality of the recharge water for both GRIP A and GRIP B 
(Scenarios 6 and 7, respectively, simulated by the SNMP mixing model, as discussed in Section 
2.3).  The projected water quality is a volume‐weighted average of the source waters.  The 
baseline period average water quality is used to represent future source water quality for 
imported water, stormwater, and tertiary‐treated recycled water.  For the AWT recycled water, 
the average baseline period water quality from WRD’s Vander Lans AWTF was used for the 
volume‐weighted averages for GRIP A.  The projected TDS, chloride, and nitrate concentrations 
in the MFSG recharge water are higher for the 100% tertiary‐treated recycled water scenario 
(GRIP B) compared with baseline conditions.  The AWT/tertiary‐treated recycled water blend 
(GRIP A) has similar average TDS, chloride, and nitrate concentrations to baseline conditions.  
The projected recharge water quality is well below BPOs for TDS, chloride, and nitrate for both 
GRIP A and GRIP B. 

4.8 Seawater Barrier Injection Water Quality 

The seawater intrusion barriers currently receive treated MWD imported water and AWT 
recycled water.  These source waters and relative volumes are described in Appendix H Baseline 
and Future Water Balances.  The delivered water quality (annual S/N concentrations) is 
reported in Table I‐16 for each seawater intrusion barrier for the baseline period.  During the 
future planning period, AWT recycled water will replace imported water at all three barriers 
and overall injection volumes are projected to increase.  AWT recycled water is projected to 
fully replace imported water at the AGB in WY 2014‐15, at the WCBB in WY 2013‐14, and at the 
DGB in WY 2018‐19.  Table I‐16 shows the projected S/N concentrations in the recharge water 
for each barrier.  The projected water quality is a volume‐weighted average of the source 
waters.  The baseline period average water quality is used to represent future source water 
quality for imported water and AWT recycled water at the WCBB and AGB.   

For the DGB, AWT recycled water from City of Los Angeles’ TIWRP is not normally tested for 
TDS and chloride.  To provide a basis for the future blending calculations, samples of the AWT 
recycled water were analyzed in July and August 2013 and the average of these samples was 
used to represent average TDS and chloride concentrations in the AWT recycled water in the 
future planning period.  For nitrate, 2011 AWT recycled water sampling results were used to 
represent the average for blending. 

4.9 Irrigation Return Flow Water Quality 

Water used for irrigation in the CBWCB includes imported water, groundwater, and recycled 
water.  In order to determine the average S/N concentrations in irrigation return flows that 
percolate to groundwater, the relative volumes of each source water (described in Appendix H 
Baseline and Future Water Balances) were multiplied by their S/N concentrations to determine 
the irrigation water quality.   

In addition to the S/Ns in the source water, S/Ns can become concentrated or attenuate due to 
evapotranspiration, removal by plant uptake, attenuation processes, or through fertilizer use.  
Nutrient plant uptake is the process by which plants absorb nutrients from applied water and 
surrounding soil. 
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Table I-16 Annual Average TDS, Chloride, and Nitrate-N 
Concentrations for Water Injected at Seawater Intrusion Barriers 

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

2000‐01 277         65           0.49 309           62             0.51 277           65             0.49

2001‐02 407         81           0.46 344           73             0.52 407           81             0.46

2002‐03 313         88           0.63 261           68             0.41 313           88             0.63

2003‐04 275         71           0.61 197           105           0.49 275           71             0.61

2004‐05 299         57           0.57 229           41             0.38 299           57             0.57

2005‐06 164         30           0.69 227           42             0.34 182           57             0.79

2006‐07 197         38           0.86 245           48             0.47 155           53             0.79

2007‐08 358         64           0.76 390           66             0.41 211           77             1.15

2008‐09 403         65           0.75 581           86             0.37 168           59             0.80

2009‐10 323         54           1.11 413           66             0.47 357           131           0.89

302 61 0.69 320 66 0.44 264 74 0.72

2010‐11 257 54 0.74 206 41 0.41 262 60 0.64

2011‐12 257 54 0.74 234 48 0.44 261 60 0.64

2012‐13 257 54 0.74 135 25 0.33 278 63 0.62

2013‐14 257 54 0.74 65 9 0.26 171 47 0.72

2014‐15 66 14 1.13 65 9 0.26 171 47 0.72

2015‐16 66 14 1.13 65 9 0.26 171 47 0.72

2016‐17 66 14 1.13 65 9 0.26 171 47 0.72

2017‐18 66 14 1.13 65 9 0.26 171 47 0.72

2018‐19 66 14 1.13 65 9 0.26 98 37 0.79

2019‐20 66 14 1.13 65 9 0.26 98 37 0.79

2020‐21 66 14 1.13 65 9 0.26 98 37 0.79

2021‐22 66 14 1.13 65 9 0.26 98 37 0.79

2022‐23 66 14 1.13 65 9 0.26 98 37 0.79

2023‐24 66 14 1.13 65 9 0.26 98 37 0.79

2024‐25 66 14 1.13 65 9 0.26 98 37 0.79

117 25 1.03 90 15 0.29 156 45 0.74

TDS ‐ total dissolved solids WRD ‐ Water Replenishment District of Southern California

Cl ‐ chloride WBMWD ‐ West Basin Municipal Water District

NO3‐N ‐ nitrate as nitrogen LADWP ‐ Los Angeles Department of Water and Power

DGB ‐ Dominguez Gap Barrier AWT ‐ advanced water treatment

mg/L ‐ milligrams per liter

c ‐ Water quality data for baseline period delivered water provided by Michael Hanson, LADWP; no data available 

      for NO3 for DGB for 2005‐2006 so 2006‐07 data used; future planning period water quality calculated as a volume 

      weighted average of source water volumes and TDS and chloride sampling from July/August 2013 provided by 

      Seung Tag Oh, LADWP, and nitrate data from LADWP 2011 Harbor Water Recycling/DGB Project 2011 Annual 

      Report (February 2012)

Baseline Average 

2001 to 2010

West Coast Basin Barrier b Dominguez Gap Barrier c

AVERAGE BASELINE QUALITY OF WATER DELIVERED TO BARRIERS FOR INJECTION

(volume‐weighted average in mg/L)

Water Year
Alamitos Gap Barrier a

PROJECTED QUALITY OF WATER DELIVERED TO BARRIERS FOR INJECTION

(volume‐weighted average in mg/L)
Water Year

a ‐ Data for baseline period provided by WRD; future planning period water quality calculated as a volume weighted 

     average of source water volumes and average baseline period water quality

b ‐ Data for baseline period provided by WBMWD; future planning period water quality calculated as a volume 

     weighted average of source water volumes and average baseline period water quality

Average 2011 to 

2025
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There are limited available data to derive the nitrate load from urban fertilizer use.  A recent UC 
Davis study of nitrate loading in five California counties provides a method for estimating this 
load.  The upper limit of leaching from fertilizer applications on golf courses and other urban 
turf was estimated at 8.9 pounds of nitrogen per acre (UC Davis, 2012).  This assumes an 
application rate of 45 pounds of nitrogen per acre per year, of which 36 pounds is lost before 
reaching groundwater.  Nitrogen losses are due to plant uptake and volatilization and 
denitrification processes, which account for the loss of 90% of the applied nitrogen.  This 
correlates to 5.5 mg/L of added nitrate‐N to the volume‐weighted source water concentrations.   

Nitrate concentrations percolating to groundwater were adjusted based on the mixing model 
calibration process as discussed in Section 5.1.1 Mixing Model Baseline Period Calibration.  To 
match the dominant trends in actual observed groundwater quality, an attenuation factor of 
0.1 was applied.  Evapotranspiration (ET) of the irrigation water results in salts and nitrate 
becoming more concentrated when it reaches groundwater.  It is assumed that only 3.6% of the 
applied irrigation percolates to groundwater, as described in Appendix H Baseline and Future 
Water Balances.  This represents a potential 36‐fold increase in the concentration of salt.  A 9‐
fold increase in TDS and chloride concentration (nitrate was accounted for in leaching values 
calculated in the 2012 UC Davis study) was assumed to account for ET concentration.  The 
potential 36‐fold increase was reduced to a 9‐fold increase during the calibration process, as 
discussed in Section 5.1.1 Mixing Model Baseline Period Calibration, in order for the simulated 
salt concentration to more closely match the dominant actual observed groundwater quality 
trends.  It is assumed that 12% of the Study Area is irrigated.  This is based on the UC Davis 
study (2012), which estimated between 12% and 23% of irrigated turf in urban areas.  The 
lower end of the range was selected based on existing conservation efforts and water rationing 
implemented in the Study Area during severe droughts, resulting in the replacement of lawns 
with lower water‐use landscaping.  Table I‐17 presents the TDS, chloride, and nitrate‐N 
concentrations in raw irrigation water (i.e. consisting of treated imported water, groundwater, 
and recycled water) and irrigation return flows, assuming the effects on water quality due to 
fertilizer use, ET, and nitrogen attenuation. 

4.10  Precipitation Percolation Water Quality 

Precipitation recharges the groundwater basins through deep percolation.  Generally, 
precipitation is low in S/Ns.  Precipitation can pick up or leach salts and nutrients in the surface 
soils, vadose zone, and aquifer (mineral dissolution).  Because precipitation water quality is so 
low with respect to TDS and chloride, it was assumed that precipitation will react with surface 
soils and subsurface media to leach these salts.  Thus, TDS and chloride loading was adjusted 
through the SNMP mixing model calibration process, as discussed in Section 2.1 Mixing Model 
Calibration. 

The process by which airborne pollutants are deposited to the earth is known as dry deposition.  
Nitrogen is one of the pollutants commonly associated with dry deposition.  For the SNMP 
analysis, nitrogen leaching from dry deposition is assumed to be negligible.  This is consistent 
with the UC Davis Study (2012), which assumed nitrogen in urbanized areas runs off with 
stormwater flows or is removed by nitrogen‐fixing processes in turf areas.  Table I‐18 provides 
the water quality for raw precipitation and the adjusted percolation water quality for the   
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Table I-17 Annual Average TDS, Chloride, and Nitrate-N Concentrations in Raw Irrigation Water and Return Flows 

TDS Cl  NO3‐N  TDS  Cl NO3‐N  TDS  Cl  NO3‐N  TDS  Cl  NO3‐N  TDS a Cl a NO3‐N 
b

TDS a Cl a NO3‐N 
b

TDS a Cl a NO3‐N 
b

TDS a Cl a NO3‐N 
b

2000‐01 425     31        0.56 316     91        0.33 3,823  279      0.61 2,843  818      0.58

2001‐02 470     35        0.56 409     101     0.30 4,227  318      0.61 3,680  910      0.58

2002‐03 431     41        0.73 347     107     0.45 3,877  365      0.62 3,122  963      0.59

2003‐04 430     38        0.71 317     92        0.40 3,872  340      0.62 2,856  827      0.59

2004‐05 442     31        0.74 321     78        0.41 3,974  276      0.62 2,889  706      0.59

2005‐06 426     28        0.71 311     75        0.34 3,834  253      0.62 2,796  674      0.58

2006‐07 429     30        0.69 303     78        0.38 3,865  266      0.62 2,729  706      0.59

2007‐08 494     36        0.60 484     107     0.32 4,445  320      0.61 4,355  962      0.58

2008‐09 509     33        0.57 534     113     0.25 4,585  295      0.61 4,803  1,013  0.58

2009‐10 500     31        0.59 513     112     0.24 4,503  279      0.61 4,617  1,012  0.57

456     66        0.79 387     96        0.34 1,000      500     10.00 1,000 500   10.00 4,101 299    0.61 3,469 859    0.58 9,000 4,500 3.55 9,000  4,500  3.55

2010‐11 465     67        0.74 392     110     0.36 471         74        0.84 400       117     0.60 4,182  603      0.62 3,532  987      0.59 4,235  669      0.63 3,602  1,056  0.61

2011‐12 466     67        0.75 392     109     0.36 472         75        0.86 400       117     0.61 4,190  605      0.62 3,529  984      0.59 4,248  677      0.64 3,600  1,054  0.61

2012‐13 467     67        0.76 390     108     0.37 474         76        0.88 398       116     0.61 4,199  607      0.63 3,506  974      0.59 4,262  685      0.64 3,578  1,044  0.61

2013‐14 467     68        0.76 389     108     0.37 475         77        0.90 397       116     0.61 4,207  609      0.63 3,502  970      0.59 4,275  693      0.64 3,574  1,041  0.61

2014‐15 468     68        0.77 389     107     0.37 476         78        0.91 397       115     0.61 4,215  611      0.63 3,498  967      0.59 4,288  701      0.64 3,571  1,038  0.61

2015‐16 469     68        0.78 388     107     0.37 478         79        0.93 396       115     0.62 4,223  613      0.63 3,494  963      0.59 4,301  709      0.64 3,567  1,035  0.61

2016‐17 470     68        0.79 388     107     0.37 479         80        0.95 396       115     0.62 4,232  615      0.63 3,490  960      0.59 4,315  718      0.64 3,563  1,032  0.61

2017‐18 471     69        0.80 387     106     0.37 481         81        0.97 396       114     0.62 4,240  617      0.63 3,486  957      0.59 4,328  726      0.65 3,560  1,029  0.61

2018‐19 472     69        0.81 387     106     0.37 482         82        0.98 395       114     0.62 4,249  619      0.63 3,482  954      0.59 4,342  734      0.65 3,556  1,027  0.61

2019‐20 473     69        0.81 386     106     0.37 484         83        1.00 395       114     0.63 4,257  621      0.63 3,478  951      0.59 4,355  743      0.65 3,553  1,024  0.61

2020‐21 474     69        0.82 386     105     0.37 485         83        1.02 394       113     0.63 4,265  623      0.63 3,474  948      0.59 4,368  751      0.65 3,550  1,021  0.61

2021‐22 475     70        0.83 386     105     0.37 487         84        1.04 394       113     0.63 4,274  626      0.63 3,471  945      0.59 4,382  759      0.65 3,546  1,019  0.61

2022‐23 476     70        0.84 385     105     0.38 488         85        1.06 394       113     0.63 4,282  628      0.63 3,467  942      0.59 4,396  768      0.66 3,543  1,016  0.61

2023‐24 477     70        0.85 385     104     0.38 490         86        1.07 393       113     0.63 4,291  630      0.63 3,463  939      0.59 4,409  776      0.66 3,540  1,014  0.61

2024‐25 478     70        0.85 388     107     0.37 491         87        1.09 396       115     0.62 4,299  632      0.64 3,495  962      0.59 4,422  784      0.66 3,568  1,034  0.61

471     69        0.80 388     107     0.37 481         81        0.97 396       115     0.62 4,240  617      0.63 3,491  960      0.59 4,328  726      0.65 3,565  1,032  0.61

TDS ‐ total dissolved solids ET ‐ evapotranspiration SDLAC ‐ Sanitation Districts of Los Angeles County

Cl ‐ chloride WRPs ‐ water reclamation plants WBMWD ‐ West Basin Municipal Water District
NO3‐N ‐ nitrate as nitrogen WRF ‐ water reclamation facility mg/L ‐ milligrams per liter

MCL ‐ primary maximum contaminant level SMCL ‐ secondary maximum contaminant level

See Section 4.8 of Appendix I Baseline and Future Salt and Nutrient Groundwater Quality for additional discussion of irrigation return flow loading assumptions

d ‐ Baseline imported water quality is a volume‐weighted mix of treated imported water sources; for future planning period, baseline average used for volume‐weighted average

West Coast Basin

APPLIED RECYCLED WATER c , IMPORTED WATER d , AND GROUNDWATER e BLEND QUALITY

Scenario 3

Recycled Water Quality at MCL/SMCL

Average 

2011 to 2025

a ‐ TDS and chloride concentrations increased 9 fold due to ET based on initial potential 30 fold increase adjusted downward based on mixing model calibration

c ‐ Baseline recycled water quality is a volume‐weighted blend of effluent from SDLAC's San Jose Creek, Los Coyotes, and Long Beach WRPs in Central Basin and effluent from WBMWD's Edward C. Little WRF in the West Coast Basin; 

      for future planning period average of baseline period used for volume‐weighted averages

e ‐ Baseline groundwater quality used in volume‐weighted averages is basin average for Central Basin and basin average excluding refinery industrial wells for the West Coast Basin; for future planning period, baseline average used 

      for volume‐weighted average

WATER YEAR
Scenario 2 

Recycled Water Quality at Average of Baseline 

Period

Scenario 2

Recycled Water Wuality at Average of Baseline 

Period

Central Basin  West Coast Basin 

RECYCLED WATER, IMPORTED WATER, GROUNDWATER BLEND FOR IRRIGATION RAW WATER AND IRRIGATION RETURN FLOW CONCENTRATIONS USED FOR FUTURE PLANNING PERIOD

(volume‐weighted average in milligrams per liter)

West Coast Basin

Scenario 3

Recycled Water Qualit/SMCL

RETURN FLOW RECYCLED WATER c , IMPORTED WATER d , AND GROUNDWATER e QUALITY 

b ‐ Fertilizer application rate ‐ net loading to groundwater is 8.9 pounds of nitrogen per acre based on UC Davis (2012 study) application rate of 45 pounds/acre, 36 pounds lost prior to leaching. 5.5 mg/L added; nitrate attenuated 90% 

      based on mixing model calibration 

Central Basin Central Basin  West Coast Basin  Central Basin

Baseline Average 2001 to 2010 or MCL/SMCL
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Table I-18 Annual Average TDS, Chloride, and Nitrate-N 
Concentrations in Raw and Return Flow Precipitation 

 

 

 

 
TDS Cl b NO3‐N TDS c Cl c NO3‐N

2000‐01 2          0          0.18 150           20             0.18

2001‐02 2          0          0.16 150           20             0.16

2002‐03 2          0          0.20 150           20             0.20

2003‐04 2          0          0.16 150           20             0.16

2004‐05 2          0          0.16 150           20             0.16

2005‐06 2          0          0.12 150           20             0.12

2006‐07 2          0          0.19 150           20             0.19

2007‐08 2          0          0.24 150           20             0.24

2008‐09 2          0          0.12 150           20             0.12

2009‐10 2          0          0.13 150           20             0.13

2          0          0.16 150           20             0.16

2010‐11 2          0          0.16 150           20             0.16

2011‐12 2          0          0.16 150           20             0.16

2012‐13 2          0          0.16 150           20             0.16

2013‐14 2          0          0.16 150           20             0.16

2014‐15 2          0          0.16 150           20             0.16

2015‐16 2          0          0.16 150           20             0.16

2016‐17 2          0          0.16 150           20             0.16

2017‐18 2          0          0.16 150           20             0.16

2018‐19 2          0          0.16 150           20             0.16

2019‐20 2          0          0.16 150           20             0.16

2020‐21 2          0          0.16 150           20             0.16

2021‐22 2          0          0.16 150           20             0.16

2022‐23 2          0          0.16 150           20             0.16

2023‐24 2          0          0.16 150           20             0.16

2024‐25 2          0          0.16 150           20             0.16

∆ 2025 d 0          0          0.00 0                0                0.00

TDS ‐ total dissolved solids EC ‐ electrical conductivity
Cl ‐ chloride NO3‐N ‐ nitrate as nitrogen

a ‐ Data from USEPA CASTNET; Station Converse (CON186); San Bernardino 

       County; TDS calculated from EC

b ‐ zero values indicate non detects; no detection limits provided
c ‐ TDS and chloride concentrations increased through mineral 
d ‐ This is the change in precipitation recharge between the baseline period average 

      and WY 2025

 Baseline Average 

2001‐2010 

RAW PRECIPITATION a 
ADJUSTED PRECIPITATION 

RETURN FLOW

BASELINE PERIOD RAW AND RETURN FLOW 

PRECIPITATION QUALITY

(in milligrams per liter)
WATER YEAR

WATER YEAR

PROJECTED RAW AND RETURN FLOW PRECIPITATION 

QUALITY

(in milligrams per liter)
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baseline period.  The average of the baseline period was used for the precipitation return flows 
for the future planning period. 

4.11 Overall Salt and Nutrient Balances  

TDS, chloride, and nitrate balances were developed for the 10‐year baseline period (WY 2000‐
01 to 2009‐10) and the future planning period (WY 2010‐11 to 2024‐25) based on the water 
quality described above.  Salt and nutrient balances for various scenarios, as described in 
Section 2.3 Scenarios Simulated to Estimate Future Groundwater Quality, were estimated for 
the future planning period from WY 2010‐11 to 2024‐25.  TDS, chloride, and nitrate balances 
are the basis for the mixing model water quality predictions.   

Tables illustrating the TDS, chloride, and nitrate‐N balance values for the Central Basin and 
West Coast Basin for the baseline period and for Scenarios 1, 8, 9, 10, and 11 of the future 
planning period are presented in Attachment I‐C.  Figures 41 through 58 present the S/N 
balances graphically.  The Central Basin S/N balance is shown on the top of each figure, and the 
West Coast Basin S/N balance is shown on the bottom of each figure.  A discussion of key 
findings is presented below.   

4.11.1 TDS 

4.11.1.1 Baseline Period 

Figure 41 shows the TDS mass balances for the baseline period (WY 2000‐01 to 2009‐10) for the 
Central Basin and West Coast Basin.  As shown in Figure 41, recharge at the MFSG is the largest 
TDS load to the Central Basin, followed by irrigation return flows and subsurface inflow.  Deep 
percolation of precipitation, AGB injection, and mountain front recharge are minor TDS loading 
sources.  Minor TDS loading associated with recharge at the DGSG in the Central Basin is 
included with the MFSG loading shown in Figure 41.  In the Central Basin, groundwater 
pumping is the major TDS outflow, along with a small amount of subsurface outflow to the 
West Coast Basin.  Annual changes in TDS mass vary considerably from year to year with an 
overall increase in cumulative TDS mass of about 11,900 tons in groundwater in the Central 
Basin over the baseline period.  This mass change equates to an increase of 2.6 mg/L of TDS in 
groundwater over 10 years. 

In the West Coast Basin, subsurface inflow from the ocean and adjacent basins is the largest 
TDS source, followed by irrigation return flows and injection at the seawater intrusion barriers.  
Smaller components of TDS loading include deep percolation of precipitation, mountain front 
recharge, and recharge at the DGSG.  Groundwater pumping is the only TDS outflow as there is 
no subsurface outflow.  Annual changes in TDS mass vary from year to year but are consistently 
negative, thereby indicating a net decrease in TDS mass in groundwater.  The cumulative 
change in TDS mass in the West Coast Basin over the baseline period is a decrease of about 
78,500 tons, equivalent to a decrease of 15.2 mg/L of TDS in groundwater over the 10 years.  

4.11.1.2 Future Planning Period 

Figures 42 through 46 illustrate the TDS mass balances for the future planning period (WY 2010‐
11 to 2024‐25) for Scenario 1 (the No Future Projects Scenario) and Scenarios 8 through 11 
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(various combinations of proposed projects), respectively.  For Scenarios 1 and 8 through 11, 
the MFSG recharge is the largest TDS loading source in the Central Basin followed by subsurface 
inflow and irrigation return flows.  Precipitation infiltration, mountain front recharge, and AGB 
injection are minor TDS loading sources.  Groundwater pumping is the major TDS outflow along 
with a small amount of subsurface outflow to the West Coast Basin.  TDS loading is highest 
under scenarios that include GRIP B (Scenarios 9 and 11), with Scenario 11 having a higher TDS 
load than Scenario 9 due to the difference in simulated recycled water TDS concentrations.  
Under the No Future Projects Scenario (Scenario 1), the cumulative (WY 2010‐11 to 2024‐25) 
TDS mass increase in groundwater is about 19,200 tons, while the TDS mass increase for 
Scenarios 8 through 11 ranges from 28,300 to 103,800 tons.  Increases in TDS mass do not 
necessarily correlate to increases in average groundwater TDS concentrations, as the volume 
change associated with TDS mass change must also be considered.  For example, while 
cumulative TDS mass increases under Scenarios 8 through 10 are larger than for the No Future 
Projects Scenario, projected average TDS concentrations in the Central Basin are lower for 
Scenarios 8 through 10.  This occurs because the water budget indicates a net positive storage 
change under Scenarios 8 through 10 and a net negative storage change under the No Future 
Projects Scenario.  Only under Scenario 11 does the effect of combined projects result in a 
larger positive TDS mass increase and higher average groundwater TDS concentrations in the 
Central Basin compared to the No Future Projects Scenario. 

For the No Future Projects Scenario and Scenarios 8 through 11 in the West Coast Basin 
(Figures 42 through 46), subsurface inflow followed by irrigation return flows and injection at 
the seawater barriers are the largest TDS sources.  Precipitation infiltration, mountain front 
recharge, and recharge at the DGSG are minor TDS loading sources.  Groundwater pumping is 
the only TDS outflow.  TDS loading is less under Scenarios 8 through 11 compared with the No 
Future Projects Scenario as a result of two factors:  1) reduced TDS loading from increased AWT 
recycled water used at the seawater barriers under Scenarios 8 through 11, and 2) increased 
removal of TDS mass from groundwater due to increased desalter well pumping under 
Scenarios 8 through 11.  Under the No Future Projects Scenario, the cumulative (WY 2010‐11 to 
2024‐25) TDS mass decrease in groundwater is about ‐22,200 tons, equating to a decrease of ‐
23.0 mg/L of TDS over the 15 years.  In comparison, under Scenarios 8 through 11, the 
cumulative (WY 2010‐11 to 2024‐25) TDS mass decrease in groundwater ranges from 348,400 
to 352,900 tons, equating to a groundwater TDS concentration decrease of 56.7 to 57.4 mg/L 
over the 15 years. 

4.11.2 Chloride 

4.11.2.1 Baseline Period 

Figure 47 shows the chloride mass balances for the baseline period (WY 2000‐01 to 2009‐10) 
for the Central Basin and West Coast Basin.  As shown in Figure 47, recharge at the MFSG is the 
largest chloride load to the Central Basin, followed by irrigation return flows and subsurface 
inflow from neighboring basins.  Deep percolation of precipitation, AGB injection, and mountain 
front recharge are minor chloride loading sources.  Minor chloride loading associated with 
recharge at the DGSG in the Central Basin is included with the MFSG loading shown in Figure 
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47.  In the Central Basin, groundwater pumping is the major chloride outflow, along with a 
small amount of subsurface outflow to the West Coast Basin.  Annual changes in chloride mass 
vary from year to year but are consistently positive.  There is an overall increase in cumulative 
chloride mass of 56,300 tons in groundwater in the Central Basin over the baseline period, 
equivalent to an increase of 3.3 mg/L of chloride in groundwater over the 10 years. 

In the West Coast Basin, subsurface inflow from the ocean and adjacent basins is the largest 
chloride source, followed by irrigation return flows and injection at the seawater intrusion 
barriers.  Smaller components of chloride loading include deep percolation of precipitation, 
mountain front recharge, and recharge at the DGSG.  Groundwater pumping is the only chloride 
outflow as there is no subsurface outflow.  Annual changes in chloride mass vary slightly from 
year to year but are consistently negative, thereby indicating a net decrease in chloride mass in 
groundwater.  This is in contrast to the trends analysis (Table I‐4), which shows more wells (35) 
with increasing chloride concentrations than decreasing chloride concentrations (17) and 42 
wells showing no trends.  The difference in results can be explained by the seawater barriers 
acting to prevent new seawater intrusion and lower chloride concentrations (reduced mass 
loading) on a basin‐wide basis.  This contrasted with continuing migration of the existing inland 
saline plumes, results in increasing concentration trends in wells downgradient of the saline 
plumes.  The cumulative change in chloride mass in the West Coast Basin over the baseline 
period is a decrease of about 99,000 tons, equivalent to a decrease of 15.6 mg/L of chloride in 
groundwater over the 10 years. 

4.11.2.2 Future Planning Period 

Figures 48 through 52 illustrate the chloride mass balances for the future planning period (WY 
2010‐11 to 2024‐25) for Scenario 1 (the No Future Projects Scenario) and Scenarios 8 through 
11 (various combinations of proposed projects), respectively.  Similar to TDS, for Scenarios 1 
and 8 through 11, the MFSG recharge is the largest chloride loading source in the Central Basin 
followed by irrigation return flows and subsurface inflow.  Precipitation infiltration, mountain 
front recharge, and AGB injection, are minor chloride loading sources.  Groundwater pumping is 
the major chloride outflow along with a small amount of subsurface outflow to the West Coast 
Basin.  Chloride loading is highest under scenarios that include GRIP B (Scenarios 9 and 11), with 
Scenario 11 having a higher chloride load than Scenario 9 due to the difference in simulated 
recycled water chloride concentrations.  Under the No Future Projects Scenario, the cumulative 
(WY 2010‐11 to 2024‐25) chloride mass increase in groundwater is about 86,000 tons, while the 
chloride mass increase for Scenarios 8 through 11 ranges from 94,900 to 122,200 tons.  
Increases in chloride mass generally correlate to increases in average groundwater chloride 
concentrations, but the volume change associated with chloride mass change must also be 
considered.  For example, while cumulative chloride mass increases under Scenario 8 are larger 
than under the No Future Projects Scenario (94,900 tons versus 86,000 tons), projected average 
chloride concentrations in groundwater in the Central Basin are slightly lower under Scenario 8 
(5.0 mg/L versus 5.1 mg/L for the No Future Projects Scenario).  This occurs because the water 
budget indicates a net positive storage change under Scenario 8 and a net negative storage 
change under the No Future Projects Scenario.  Under Scenarios 9 through 11, the effects of 
combined projects result in a larger positive chloride mass increase and higher average 
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groundwater TDS concentrations in the Central Basin compared to the No Future Projects 
Scenario.  By the end of the 15‐year planning period in WY 2024‐25, the projected increase in 
chloride concentration in groundwater in the Central Basin under Scenarios 9 through 11 
ranges from 5.6 to 6.5 mg/L; under the No Future Projects Scenario, chloride levels in 
groundwater are projected to increase by 5.0 mg/L over the same period. 

For Scenarios 1 and 8 through 11 in the West Coast Basin (Figures 48 through 52), subsurface 
inflow followed by irrigation return flows and injection at the seawater barriers are the largest 
chloride sources.  Precipitation infiltration, mountain front recharge, and recharge at the DGSG 
are minor chloride loading sources.  Groundwater pumping is the only chloride outflow.  
Chloride loading is less under Scenarios 8 through 11 compared with the No Future Projects 
Scenario as a result of two factors:  1) reduced chloride loading from increased AWT recycled 
water used at the seawater barriers under Scenarios 8 through 11, and 2) increased removal of 
chloride mass from groundwater due to increased desalter well pumping under Scenarios 8 
through 11.  Under the No Future Projects Scenario, the cumulative (WY 2010‐11 to 2024‐25) 
chloride mass decrease in groundwater is about 150,200 tons, equating to a groundwater 
chloride concentration decrease of 23.6 mg/L over the 15‐year period.  In comparison, under 
Scenarios 8 through 11, the cumulative (WY 2010‐11 to 2024‐25) chloride mass decrease in 
groundwater ranges from 220,800 to 225,100 tons, equating to a groundwater chloride 
concentration decrease of 34.1 to 34.7 mg/L over the same period. 

4.11.3 Nitrate 

4.11.3.1 Baseline Period 

Figure 53 shows the nitrate mass balances for the baseline period (WY 2000‐01 to 2009‐10) for 
the Central Basin and West Coast Basin.  As shown in Figure 53, recharge at the MFSG is the 
largest nitrate load to the Central Basin, followed by subsurface inflow from neighboring basins.  
Mountain front recharge, irrigation return flows, AGB injection, and deep percolation of 
precipitation are minor nitrate loading sources.  Minor nitrate loading associated with recharge 
at the DGSG in the Central Basin is included with the MFSG loading shown in Figure 53.  
Groundwater pumping is the major nitrate outflow, along with a small amount of subsurface 
outflow to the West Coast Basin.  Annual changes in nitrate mass vary from year to year, but a 
net increase in nitrate mass in groundwater is estimated for each of the 10 years in the baseline 
period.  Thus, there is an overall increase in nitrate mass of about 3,100 tons in the Central 
Basin over the 10‐year baseline period, equivalent to an increase of 0.07 mg/L of nitrate‐N in 
groundwater.  

In the West Coast Basin, injection at the seawater intrusion barriers is typically the largest 
nitrate source followed by subsurface inflows from neighboring basins and mountain front 
recharge.  Smaller components of nitrate loading include irrigation return flows, deep 
percolation of precipitation, and recharge at the DGSG.  Groundwater pumping is the only 
nitrate outflow as there is no subsurface outflow.  Annual changes in nitrate mass vary from 
year to year but are consistently positive.  The cumulative change in nitrate‐N mass in 
groundwater in the West Coast Basin over the 10‐year baseline period is an increase of about 
320 tons, equivalent to an increase of 0.04 mg/L of nitrate‐N in groundwater. 
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4.11.3.2 Future Planning Period 

Figures 54 through 58 illustrate the nitrate mass balances for the future planning period (WY 
2010‐11 to 2024‐25) for Scenario 1 (the No Future Projects Scenario) and Scenarios 8 through 
11 (various combinations of proposed projects), respectively.  For Scenarios 1 and 8 through 11, 
recharge at the MFSG is the largest nitrate loading source to the Central Basin (due primarily to 
its large inflow volume relative to other inflows) followed by subsurface inflow from 
neighboring basins.  Mountain front recharge, irrigation return flows, AGB injection, and 
precipitation infiltration are minor nitrate loading sources.  Groundwater pumping is the major 
nitrate outflow along with a small amount of subsurface outflow to the West Coast Basin.  
Nitrate loading is highest under scenarios that include GRIP B (Scenarios 9 and 11), with 
Scenario 11 having a slightly higher nitrate load than Scenario 9 due to the difference in 
simulated recycled water nitrate concentrations.  Increased nitrate loading also occurs under 
scenarios that include GRIP A (Scenarios 8 and 10).  Under the No Future Projects Scenario, the 
cumulative (WY 2010‐11 to 2024‐25) nitrate mass increase in groundwater is about 4,700 tons, 
equating to a small groundwater nitrate concentration increase of 0.07 mg/L over the 15‐year 
period.  Under Scenarios 8 through 11, the nitrate mass increase in groundwater under 
Scenarios 8 through 11 ranges from 5,500 to 5,800 tons, equating to a groundwater nitrate 
concentration increase of 0.14 to 0.15 mg/L for the same period.   

For Scenarios 1 and 8 through 11 in the West Coast Basin (Figures 54 through 58), injection at 
the seawater intrusion barriers is the largest nitrate inflow, followed by subsurface inflow from 
adjacent basins and mountain front recharge.  Smaller components of nitrate loading include 
irrigation return flows, precipitation infiltration, and recharge at the DGSG.  Groundwater 
pumping is the only nitrate outflow.  Nitrate loading is similar for all five scenarios, with 
cumulative (WY 2010‐11 to 2024‐25) nitrate mass increases in groundwater ranging from 457 
to 466 tons, equating to a groundwater nitrate concentration increase of 0.06 to 0.07 mg/L 
over the 15‐year period. 

 

5 Simulated Baseline and Future Groundwater Quality 

5.1 Baseline Period Groundwater Quality Results 

Figure 59 shows the simulated results of the calibrated mixing model for the baseline period of 
WY 2000‐01 through 2009‐10 for (from top to bottom) the Los Angeles Forebay, Montebello 
Forebay, Whittier Area, and Central Basin Pressure Area, as well as for the entire Central Basin 
and West Coast Basin.  Each chart in Figure 59 shows the simulated average concentration for 
each model layer and for all model layers within the given subarea or basin.  In general, the 
charts illustrate that the average groundwater concentrations within a given subarea and in the 
lower model layers (Layers 3 and 4) have not changed significantly as a result of recent 
historical S/N loading.  These trends are consistent with the dominant actual observed well 
concentration trends (see Table I‐4) and generally reflect the large buffering capacity of the 
existing groundwater in storage and the muted impact of S/N loading on the surface at lower 
aquifer depths.  Some larger changes in S/N concentrations over time are observed in Layer 1 
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due to the smaller volumes of groundwater and S/N mass in these layers.  Additional discussion 
of the baseline mixing model results are presented below by subarea. 

5.1.1 Los Angeles Forebay 

As depicted in the top row of Figure 59, overall average simulated concentrations within the Los 
Angeles Forebay (black line) for TDS, chloride, and nitrate are relatively flat, with slight overall 
increases in Layer 4 and an increase in nitrate in Layer 1.  These trends are generally consistent 
with trends observed in the few Los Angeles Forebay wells for which trends could be analyzed 
(see Table I‐3).  

5.1.2 Montebello Forebay 

As depicted in the second row of Figure 59, within the Montebello Forebay, simulated overall 
TDS concentrations (black line) decrease moderately (from 534 to 482 mg/L), while overall 
chloride and nitrate concentrations are generally flat.  These TDS, chloride, and nitrate trends 
are generally consistent with trends observed in Montebello Forebay wells (see Table I‐4).  

5.1.3 Whittier Area 

As depicted in the third row of Figure 59, overall average simulated concentrations within the 
Whittier Area (black line) for TDS, chloride, and nitrate are relatively flat, consistent with 
observed trends in the few Whittier Area wells for which trends could be analyzed (see Table I‐
4).   

5.1.4 Central Basin Pressure Area 

As depicted in the fourth row of Figure 59, overall average simulated concentrations within the 
Central Basin Pressure Area (black line) for TDS, nitrate, and chloride are relatively flat.  These 
trends are consistent with observed trends in Central Basin Pressure Area wells (see Table I‐4).     

5.1.5 Central Basin (all subareas, not including coastal area) 

Simulated concentrations in the Central Basin (including all forebay areas and the pressure area 
landward of the AGB) are shown in the second to bottom row on Figure 59.  The simulated 
average concentrations for TDS, chloride, and nitrate show relatively flat to minor increasing 
trends over the baseline period, indicating that historical S/N loading has not significantly 
impacted ambient groundwater concentrations within the Central Basin as a whole.  Over the 
10‐year baseline period, the average TDS and chloride concentrations in the Central Basin 
increased by about 3 and 2 mg/L, respectively, while simulated nitrate concentrations increased 
by 0.06 mg/L. 

5.1.6 West Coast Basin (not including coastal areas) 

Simulated concentrations in the West Coast Basin are shown in the bottom row on Figure 59.  
The overall simulated concentrations (black line) show that TDS and chloride concentrations 
decreased moderately over the baseline period.  While there is a slight increase in nitrate‐N 
from 0.05 to 0.10 mg/L, the magnitude of the increase is small and the overall average 
simulated nitrate concentration is relatively flat.  TDS concentrations decreased from 890 to 
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875 mg/L, while chloride decreased from 306 to 290 mg/L.  In contrast, TDS and chloride 
concentration trends in West Coast Basin wells indicate that TDS and chloride concentrations 
are flat to slightly increasing regionally within the West Coast Basin (Table I‐4).  However, a 
closer examination of the location of the wells with increasing trends on Figure 39 indicates 
that many of the wells with increasing trends are likely influenced by the migration of saline 
plumes associated with historical seawater intrusion across the basin and not by current TDS 
and chloride loading.  Given that the ambient groundwater is impacted by historical seawater 
intrusion, and ongoing mitigation measures, including the operation of the desalters and 
injection of high quality water at the seawater barriers for more than 40 years, it is likely that 
current TDS and chloride loading is helping to lower the ambient background TDS and chloride 
concentrations in the West Coast Basin. 

5.2 Future Planning Period Groundwater Quality Results by Subarea 

Table I‐19 shows the water quality changes simulated by the SNMP mixing model and 
percentage use of assimilative capacity between 2010 and 2025 for each scenario for each 
subarea and for the basins as a whole.  S/N concentrations and the assimilative capacity in 2010 
are represented as the existing average groundwater quality and available assimilative capacity 
calculated based on the last five years of water quality data (2007 to 2012), as described in 
Appendix G Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater 
Quality.   Impacts to water quality and assimilative capacity were quantified and summarized in 
Table I‐19 for the following conditions:  1) No Future Projects Scenario – average baseline 
conditions continued through the future planning period, 2) Overall Scenario – the indicated 
future project/scenario in combination with average baseline conditions continued through the 
future planning period, and 3) Scenario minus Baseline Conditions – the indicated future 
project/scenario excluding or subtracting average baseline conditions. 

 Figure 60 shows the simulated results for TDS in groundwater for Scenarios 1 through 11 (each 
including baseline conditions) from WY 2010‐11 through 2024‐25 for (from top to bottom) the 
Los Angeles Forebay, Montebello Forebay, Whittier Area, and Central Basin Pressure Area, as 
well as for the entire Central Basin and West Coast Basin.  Each chart in Figure 60 shows the 
simulated TDS concentration trends for each scenario (including baseline conditions) within the 
indicated subarea or basin and the 10% and 20% assimilative capacity thresholds.  Figures 
61and 62 show the simulated concentration trends for chloride and nitrate, respectively.  In the 
West Coast Basin, where there is no available assimilative capacity for TDS and chloride due to 
historical seawater intrusion, the BPO/BSBPOs are shown rather than the 10% or 20% 
assimilative capacity threshold.  Because the projected scenario concentrations plot very close 
together, there is an index on the side of each chart, which shows the relative position of each 
scenario concentration in WY 2024‐25.  The results for each subarea and basin as a whole are 
discussed below. 
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Table I-19  Future Projects – Groundwater Quality Impacts and Use of Available Assimilative Capacity 

 

Scenario

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

LOS ANGELES FOREBAY e

Change (2010 to 2025) (mg/L) 2.4 1.3 0.15 4.0 1.7 0.15 1.6 0.4 0.00 4.7 2.5 0.15 2.3 1.2 0.0 2.4 1.3 0.15 0.0 0.0 0.00 2.4 1.3 0.15 0.0 0.0 0.00 2.4 1.3 0.15 0.0 0.0 0.00

A.C. Used (2010 to 2025) (%) 4.0% 1.9% 1.5% 6.7% 2.4% 1.5% 2.7% 0.6% 0.0% 7.9% 3.7% 1.5% 3.9% 1.8% 0.0% 4.0% 1.9% 1.5% 0.0% 0.0% 0.0% 4.0% 1.9% 1.5% 0.0% 0.0% 0.0% 4.0% 1.9% 1.5% 0.0% 0.0% 0.0%

MONTEBELLO FOREBAY e

Change (2010 to 2025) (mg/L) ‐62.9 ‐2.1 0.02 ‐61.8 ‐1.9 0.02 1.1 0.2 0.00 ‐61.7 ‐1.4 0.02 1.2 0.6 0.0 ‐62.9 ‐2.1 0.02 0.0 0.0 0.00 ‐62.9 ‐2.1 0.02 0.0 0.0 0.00 ‐64.7 ‐0.8 0.16 ‐1.8 1.2 0.14

A.C. Used (2010 to 2025) (%) ‐37.9% ‐3.4% 0.3% ‐37.3% ‐3.0% 0.2% 0.7% 0.3% 0.0% ‐37.2% ‐2.3% 0.3% 0.7% 1.0% 0.0% ‐37.9% ‐3.4% 0.3% 0.0% 0.0% 0.0% ‐37.9% ‐3.4% 0.3% 0.0% 0.0% 0.0% ‐39.0% ‐1.4% 1.8% ‐1.1% 2.0% 1.6%

WHITTIER AREA e

Change (2010 to 2025) (mg/L) ‐36.1 ‐2.9 0.05 ‐34.8 ‐2.5 0.05 1.3 0.3 0.00 ‐34.2 ‐1.8 0.05 1.9 1.1 0.0 ‐36.1 ‐2.9 0.05 0.0 0.0 0.00 ‐36.1 ‐2.9 0.05 0.0 0.0 0.00 ‐36.1 ‐2.9 0.05 0.0 0.0 0.00

A.C. Used (2010 to 2025) (%) NC ‐9.8% 0.5% NC ‐8.6% 0.5% NC 1.2% 0.0% NC ‐6.0% 0.5% NC 3.8% 0.0% NC ‐9.8% 0.5% NC 0.0% 0.0% NC ‐9.8% 0.5% NC 0.0% 0.0% NC ‐9.8% 0.5% NC 0.0% 0.0%

CENTRAL BASIN PRESSURE AREA e

Change (2010 to 2025) (mg/L) 21.5 7.9 0.13 22.5 8.2 0.13 1.0 0.3 0.00 22.9 8.7 0.13 1.5 0.8 0.0 19.0 7.5 0.13 ‐2.5 ‐0.4 0.00 21.5 7.9 0.13 0.0 0.0 0.00 21.7 8.1 0.13 0.3 0.2 0.00

A.C. Used (2010 to 2025) (%) 9.3% 8.4% 1.3% 9.8% 8.6% 1.3% 0.5% 0.3% 0.0% 10.0% 9.2% 1.3% 0.6% 0.8% 0.0% 8.2% 8.0% 1.3% ‐1.1% ‐0.4% 0.1% 9.3% 8.4% 1.3% 0.0% 0.0% 0.0% 9.4% 8.5% 1.3% 0.1% 0.2% 0.0%

CENTRAL BASIN e

Change (2010 to 2025) (mg/L) 4.6 5.1 0.11 5.8 5.4 0.11 1.2 0.3 0.00 6.2 5.9 0.11 1.6 0.8 0.00 2.8 4.8 0.11 ‐1.8 ‐0.3 0.00 4.6 5.1 0.11 0.0 0.0 0.00 4.1 5.5 0.14 ‐0.5 0.4 0.03

A.C. Used (2010 to 2025) (%) 2.7% 6.1% 1.1% 3.4% 6.4% 1.1% 0.7% 0.3% 0.0% 3.6% 7.1% 1.1% 0.9% 1.0% 0.0% 1.6% 5.8% 1.1% ‐1.1% ‐0.3% 0.0% 2.7% 6.1% 1.1% 0.0% 0.0% 0.0% 2.4% 6.6% 1.4% ‐0.3% 0.5% 0.3%

WEST COAST BASIN e

Change (2010 to 2025) (mg/L) ‐23.0 ‐23.6 0.07 ‐21.3 ‐23.0 0.07 1.7 0.6 0.00 ‐20.6 ‐22.4 0.07 2.4 1.3 0.00 ‐41.0 ‐28.3 0.06 ‐18.0 ‐4.7 0.00 ‐36.6 ‐29.4 0.07 ‐13.6 ‐5.8 0.00 ‐23.0 ‐23.6 0.07 0.0 0.0 0.00

A.C. Used (2010 to 2025) (%) NC NC 0.7% NC NC 0.7% NC NC 0.0% NC NC 0.7% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.7% NC NC 0.0% NC NC 0.7% NC NC 0.0%

Scenario

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

LOS ANGELES FOREBAY e

Change (2010 to 2025) (mg/L) 2.4 1.3 0.15 2.5 1.3 0.15 0.1 0.0 0.00 ‐1.3 0.8 0.15 ‐3.7 ‐0.5 0.00 ‐1.2 0.8 0.15 ‐3.6 ‐0.5 0.00 ‐0.6 1.6 0.15 ‐3.0 0.3 0.00 ‐0.5 1.6 0.15 ‐2.9 0.4 0.00

A.C. Used (2010 to 2025) (%) 4.0% 1.9% 1.5% 4.2% 1.9% 1.5% 0.2% 0.0% 0.0% ‐2.2% 1.1% 1.5% ‐6.2% ‐0.8% 0.0% ‐2.0% 1.1% 1.5% ‐6.0% ‐0.7% 0.0% ‐1.0% 2.4% 1.5% ‐5.0% 0.5% 0.0% ‐0.9% 2.4% 1.5% ‐4.9% 0.5% 0.0%

MONTEBELLO FOREBAY e

Change (2010 to 2025) (mg/L) ‐62.9 ‐2.1 0.02 ‐45.7 3.8 0.22 17.2 5.9 0.20 ‐66.4 ‐1.1 0.16 ‐3.5 1.0 0.14 ‐47.4 3.6 0.22 15.5 5.7 0.20 ‐66.1 ‐0.7 0.16 ‐3.2 1.4 0.14 ‐47.1 4.0 0.22 15.8 6.0 0.20

A.C. Used (2010 to 2025) (%) ‐37.9% ‐3.4% 0.3% ‐27.5% 6.2% 2.5% 10.4% 9.5% 2.2% ‐40.0% ‐1.7% 1.8% ‐2.1% 1.6% 1.6% ‐28.6% 5.8% 2.5% 9.4% 9.1% 2.2% ‐39.8% ‐1.1% 1.8% ‐1.9% 2.2% 1.6% ‐28.4% 6.4% 2.5% 9.5% 9.8% 2.2%

WHITTIER AREA e

Change (2010 to 2025) (mg/L) ‐36.1 ‐2.9 0.05 ‐36.1 ‐2.9 0.05 0.0 0.0 0.00 ‐42.1 ‐3.8 0.05 ‐6.0 ‐0.9 0.00 ‐42.1 ‐3.8 0.05 ‐6.0 ‐0.9 0.00 ‐41.5 ‐3.1 0.05 ‐5.4 ‐0.2 0.00 ‐41.5 ‐3.1 0.05 ‐5.4 ‐0.2 0.00

A.C. Used (2010 to 2025) (%) NC ‐9.8% 0.5% NC ‐9.8% 0.5% NC 0.0% 0.0% NC ‐12.8% 0.5% NC ‐3.1% 0.0% NC ‐12.8% 0.5% NC ‐3.1% 0.0% NC ‐10.5% 0.5% NC ‐0.7% 0.0% NC ‐10.5% 0.5% NC ‐0.7% 0.0%

CENTRAL BASIN PRESSURE AREA e

Change (2010 to 2025) (mg/L) 21.5 7.9 0.13 22.9 8.4 0.13 1.4 0.4 0.01 18.4 7.6 0.13 ‐3.1 ‐0.4 0.01 19.5 7.9 0.14 ‐2.0 ‐0.1 0.01 18.8 8.2 0.13 ‐2.6 0.2 0.01 20.0 8.4 0.14 ‐1.5 0.5 0.01

A.C. Used (2010 to 2025) (%) 9.3% 8.4% 1.3% 9.9% 8.9% 1.3% 0.6% 0.5% 0.1% 8.0% 8.0% 1.4% ‐1.3% ‐0.4% 0.1% 8.5% 8.3% 1.4% ‐0.8% ‐0.1% 0.1% 8.2% 8.6% 1.4% ‐1.1% 0.2% 0.1% 8.7% 8.9% 1.4% ‐0.6% 0.5% 0.1%

CENTRAL BASIN e

Change (2010 to 2025) (mg/L) 4.6 5.1 0.11 7.7 6.4 0.15 3.1 1.3 0.04 0.7 5.0 0.14 ‐4.0 ‐0.1 0.03 4.2 5.9 0.15 ‐0.4 0.8 0.04 1.1 5.6 0.14 ‐3.5 0.5 0.03 4.7 6.5 0.15 0.1 1.3 0.04

A.C. Used (2010 to 2025) (%) 2.7% 6.1% 1.1% 4.5% 7.7% 1.5% 1.8% 1.5% 0.4% 0.4% 6.0% 1.4% ‐2.3% ‐0.1% 0.3% 2.5% 7.1% 1.5% ‐0.2% 0.9% 0.4% 0.7% 6.7% 1.4% ‐2.0% 0.6% 0.3% 2.8% 7.8% 1.5% 0.1% 1.6% 0.4%

WEST COAST BASIN e

Change (2010 to 2025) (mg/L) ‐23.0 ‐23.6 0.07 ‐23.0 ‐23.6 0.07 0.1 0.0 0.00 ‐57.4 ‐34.7 0.06 ‐34.4 ‐11.1 0.00 ‐57.3 ‐34.7 0.06 ‐34.3 ‐11.1 0.00 ‐56.8 ‐34.1 0.06 ‐33.8 ‐10.5 0.00 ‐56.7 ‐34.1 0.06 ‐33.7 ‐10.4 0.00

A.C. Used (2010 to 2025) (%) NC NC 0.7% NC NC 0.7% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.6% NC NC 0.0%
TDS ‐ total dissolved solids AWT ‐ advanced water treatment MCL ‐ maximum contaminant level Cl ‐ chloride
SMCL ‐ secondary MCL NO3‐N ‐ nitrate as nitrogen mg/L ‐ milligrams per liter NC ‐ No assimilative capacity available

A.C. ‐ assimilative capacity GRIP ‐ Groundwater Reliability Improvement Program GRIP A – GRIP Recycled Water Project A GRIP B ‐ GRIP Recycled Water Project B

e ‐ 2010 year values used to calculate changes in concentrations and use of assimilative capacity are the average existing groundwater quality and available assimilative capacity (See Table I‐11)

Subarea/Basin

Subarea/Basin

1. No Future Projects 7. GRIP B (Tertiary RW)
8. Combined Projects/Scenarios

(2 + 4 + 5 + 6 + Minor Future Changes) d

Overall Scenario a,c
Scenario minus Baseline 

Conditions b,c
Overall Scenario a,c

Scenario minus Baseline 

Conditions b,c

4. Seawater Barriers 5. Desalters 6. GRIP A (Tertiary and AWT RW)

FUTURE PROJECTS ‐ CHANGE IN GROUNDWATER QUALITY AND USE OF AVAILABLE ASSIMILATIVE CAPACITY

Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c
Overall Scenario a,c

1. No Future Projects
2. Increased Recycled Water Irrigation 

(Baseline period average RW quality)

3. Increased Recycled Water Irrigation 

(RW quality at MCL/SMCLs)

Overall Scenario a,cOverall Scenario a,c

9. Combined Project/Scenarios 

(2 + 4 + 5 + 7 + Minor Future Changes) d
10. Combined Projects/Scenarios 

(3 + 4 + 5 + 6 + Minor Future Changes) d
11. Combined  Projects/Scenarios                  

(3 + 4 + 5 + 7 + Minor Future Changes) d

a ‐ “Overall Scenario” quantifies the impacts of the indicated future project/scenario in combination with existing projects in the CBWCB, i.e. including average baseline conditions (No Future Projects Scenario) continued through the future planning period
b ‐ “Scenario minus Baseline Conditions” quantifies the impacts of the indicated future project/scenario solely, without existing projects in the CBWCB, i.e. excluding average baseline conditions (No Future Projects Scenario) or background loading

c ‐ Positive value indicates the scenario is increasing concentrations or using additional available assimilative capacity; negative value indicates the scenario is improving groundwater quality or increasing available assimilative capacity
d ‐Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities 

Overall Scenario a,cOverall Scenario a,cOverall Scenario a,c Overall Scenario a,c Overall Scenario a
Scenario minus Baseline 

Conditions b
Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c

Baseline ‐ The period of time from water year 2000‐01 to 2009‐10 used for assessment of salt and nutrient inflows and outflows

Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c
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5.2.1 Los Angeles Forebay 

As shown in Figure 60 and Table I‐19, average simulated TDS concentrations in groundwater 
both increase and decrease very slightly over the future planning period in the Los Angeles 
Forebay depending on the scenario.  Under the No Future Projects Scenario, TDS increases by 
2.4 mg/L, equivalent to using 4.0% of the available assimilative capacity.  Evidenced by the close 
plotting relative to the No Future Projects Scenario, TDS concentrations in the Los Angeles 
Forebay are insensitive to loading changes involving the seawater intrusion barriers, West Coast 
Basin desalter wells, and the GRIP A and GRIP B alternatives.  Compared to the No Future 
Projects Scenario, TDS concentration increases are slightly higher under Scenarios 2 and 3 as a 
result of projected increases in recycled water for irrigation.  Decreases in TDS concentrations 
observed for combined future projects (Scenarios 8 through 11) illustrate the benefit of minor 
future changes (specifically reduced future water use as a result of conservation) on 
groundwater TDS concentrations.  For all scenarios, TDS concentrations remain well below the 
BSBPO of 700 mg/L, and single and multiple recycled water projects use less than 10% and 20% 
of the available assimilative capacity, respectively.   

As shown in Figure 61 and Table I‐19, average simulated chloride concentrations in 
groundwater increase between 0.8 and 2.5 mg/L over the future planning period in the Los 
Angeles Forebay for all scenarios, equivalent to using 1.1% to 3.7% of the available assimilative 
capacity.  Scenarios that include increased recycled water use for irrigation (Scenarios 2 and 3) 
result in slightly larger increases in chloride concentration.  However, such impacts are reduced 
under combined future projects (Scenarios 8 through 11), which incorporate the effect of 
background changes, including reduced overall future water use due to conservation.  For all 
scenarios, chloride concentrations remain below the BSBPO of 150 mg/L, and single and 
multiple recycled water projects use less than 10% and 20% of the available assimilative 
capacity, respectively. 

As shown in Figure 62 and Table I‐19, average simulated nitrate concentrations in groundwater 
increase very slightly (0.15 mg/L) over the future planning period in the Los Angeles Forebay for 
all scenarios, equivalent to using 1.5% to 2.4% of the available assimilative capacity.  Nitrate 
concentrations remain well below the BPO of 10 mg/L, and single and multiple recycled water 
projects use less than 10% and 20% of the available assimilative capacity, respectively. 

5.2.2 Montebello Forebay 

As shown in Figure 60 and Table I‐19, average simulated TDS concentrations in groundwater 
decrease (between 45.7 and 66.4 mg/L) over the future planning period in the Montebello 
Forebay for all scenarios.  The decrease in TDS concentrations are smaller for scenarios that 
include GRIP B (Scenario 7, 9, and 11).  Nonetheless, TDS concentrations remain below the 
BSBPO of 700 mg/L for all scenarios, and single and multiple recycled water projects use none 
of the available assimilative capacity.  

As shown in Figure 61 and Table I‐19, average simulated chloride concentrations in 
groundwater both decrease and increase over the future planning period in the Montebello 
Forebay, depending on the scenario.  Slight increases in chloride concentrations (3.6 to 4.0 
mg/L) are projected for scenarios that include GRIP B (Scenarios 7, 9, and 11).  Such increases 
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are equivalent to using 5.8% to 6.4% of the available assimilative capacity; chloride 
concentrations decrease in all other scenarios.  For all scenarios, chloride concentrations 
remain below the BSBPO of 150 mg/L, and single and multiple recycled water projects use less 
than 10% and 20% of the available assimilative capacity, respectively. 

As shown in Figure 62 and Table I‐19, average simulated nitrate concentrations in groundwater 
increase very slightly (between 0.02 and 0.22 mg/L) over the future planning period in the 
Montebello Forebay for all scenarios, equivalent to using 2.5% or less of the available 
assimilative capacity.  Nitrate concentrations remain below the BPO of 10 mg/L, and single and 
multiple recycled water projects use less than 10% and 20% of the available assimilative 
capacity, respectively. 

5.2.3 Whittier Area 

As shown in Figure 60 and Table I‐19, average simulated TDS concentrations in groundwater 
decrease (between 34.2 and 42.1 mg/L) over the future planning period in the Whittier Area for 
all scenarios.  There are very minor differences between scenarios.  For all scenarios, TDS 
concentrations remain below the BSBPO of 700 mg/L, and while some projects slightly increase 
TDS concentrations relative to the No Future Projects Scenario, single and multiple recycled 
water projects use none of the available assimilative capacity.  

As shown in Figure 61 and Table I‐19, average simulated chloride concentrations in 
groundwater decrease over the future planning period in the Whittier Area for all scenarios 
(between 1.8 and 3.8 mg/L).  Chloride concentrations remain below the BSBPO of 150 mg/L, 
and while some projects slightly increase chloride concentrations relative to the No Future 
Projects Scenario, single and multiple recycled water projects use none of the available 
assimilative capacity.  

As shown in Figure 62 and Table I‐19, average simulated nitrate concentrations in groundwater 
increase very slightly (0.05 mg/L) over the future planning period for all scenarios.  However, 
nitrate concentrations remain well below the BPO of 10 mg/L, and single and multiple recycled 
water projects use less than 10% and 20% of the available assimilative capacity, respectively. 

5.2.4 Central Basin Pressure Area 

As shown in Figure 60 and Table I‐19, average simulated TDS concentrations in groundwater 
increase (between 18.4 and 22.9 mg/L) over the future planning period in the Central Basin 
Pressure Area for all scenarios, equivalent to using between 8.0% and 10.0% of the available 
assimilative capacity.  The concentrations are similar for all scenarios including the No Future 
Projects Scenario.  For all scenarios, TDS concentrations remain below the BSBPO of 700 mg/L, 
and with the exception of Scenario 3 (which uses 10% of the assimilative capacity), scenarios 
including single and multiple recycled water projects use less than 10% and 20% of the available 
assimilative capacity, respectively.  It is noted that most of the TDS concentration increases 
occur under No Future Projects conditions, reflecting TDS loading from subsurface inflows and 
irrigation return flows, not recycled water projects.  For example, Scenario 3 results in an 
additional increase of 1.5 mg/L of TDS relative to the No Future Projects Scenario, equivalent to 
using an additional 0.6% of the available assimilative capacity. 
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As shown in Figure 61 and Table I‐19, average simulated chloride concentrations in 
groundwater increase (between 7.5 and 8.7 mg/L) over the future planning period in the 
Central Basin Pressure Area for all scenarios, equivalent to using between 8.0% and 9.2% of the 
available assimilative capacity.  The chloride concentrations are similar for all scenarios, 
including the No Future Projects Scenario.  For all scenarios, chloride concentrations remain 
well below the BSBPO of 150 mg/L, and single and multiple recycled water projects use less 
than 10% and 20% of the available assimilative capacity, respectively.  Similar to TDS, most of 
the chloride loading is associated with No Future Projects conditions, reflecting chloride loading 
from subsurface inflows and irrigation return flows, not recycled water projects.  For example, 
Scenario 3 results in an additional increase of 0.8 mg/L of chloride relative to the No Future 
Projects Scenario, equivalent to using an additional 0.8% of the available assimilative capacity. 

As shown in Figure 62 and Table I‐19, average simulated nitrate concentrations in groundwater 
increase very slightly (0.13 and 0.14 mg/L) over the future planning period in the Central Basin 
Pressure Area for all scenarios, equivalent to using between 1.3% and 1.4% of the available 
assimilative capacity.  The nitrate concentrations are similar for all scenarios, including the No 
Future Projects Scenario.  Most of the loading is associated with No Future Projects conditions, 
reflecting nitrate loading from subsurface inflows and irrigation return flows, not recycled 
water projects.  For all scenarios, concentrations remain well below the BPO of 10 mg/L, and 
single and multiple recycled water projects use less than 10% and 20% of the available 
assimilative capacity, respectively. 

5.2.5 Central Basin (all subareas, not including coastal area) 

Central Basin results are similar to the Central Basin Pressure Area results because the Pressure 
Area contains the largest volume of groundwater compared to the other subareas within the 
Central Basin.  As shown in Figure 60 and Table I‐19, average simulated TDS concentrations in 
groundwater in the Central Basin increase between 0.7 and 7.7 mg/L over the future planning 
period for all scenarios, equivalent to using between 0.4% and 4.5% of the available assimilative 
capacity.  TDS concentrations remain well below the BSBPO of 700 mg/L, and single and 
multiple recycled water projects use less than 10% and 20% of the available assimilative 
capacity, respectively. 

As shown in Figure 261 and Table I‐19, average simulated chloride concentrations in 
groundwater increase (between 4.8 and 6.5 mg/L) over the future planning period in the 
Central Basin for all scenarios, equivalent to using 5.8% to 7.8% of the available assimilative 
capacity.  Chloride concentrations remain well below the BSBPO of 150 mg/L, and single and 
multiple recycled water projects use less than 10% and 20% of the available assimilative 
capacity, respectively. 

As shown in Figure 62 and Table I‐19, average simulated nitrate concentrations in groundwater 
increase very slightly (between 0.11 and 0.15 mg/L) over the future planning period in the 
Central Basin for all scenarios, equivalent to using between 1.1% and 1.5% of the available 
assimilative capacity.  Nitrate concentrations remain well below the BPO of 10 mg/L, and single 
and multiple recycled water projects use less than 10% and 20% of the available assimilative 
capacity, respectively. 
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5.2.6 West Coast Basin (not including coastal areas) 

As shown in Figure 60 and Table I‐19, average simulated TDS concentrations in groundwater 
decrease (between 20.6 and 57.4 mg/L) over the future planning period in the West Coast Basin 
for all scenarios.  However, TDS concentrations are above the BSBPO of 800 mg/L due to 
historical seawater intrusion, and there is no available assimilative capacity for TDS when the 
saline plume is included in the calculation of the basin average.  Nonetheless, TDS 
concentrations continue to decline as a result of existing implementation measures, including 
the basin adjudication to limit pumping and operation of the seawater barriers and desalter 
facilities.  Proposed implementation measures, as further discussed in Appendix J 
Implementation Plan of the SNMP, including increased injection of AWT recycled water at the 
seawater barriers and increased groundwater pump and treat by the desalters, are expected to 
further improve groundwater quality in the future.  

As shown in Figure 61 and Table I‐19, average simulated chloride concentrations in 
groundwater decrease (between 22.4 and 34.7 mg/L) over the future planning period in the 
West Coast Basin for all scenarios.  However, chloride concentrations are above the BSBPO of 
250 mg/L due to historical seawater intrusion, and there is no available assimilative capacity for 
chloride when the saline plume is included in the calculation of the basin average.  Chloride 
concentrations continue to decline due to existing implementation measures, including the 
basin adjudication to limit pumping and operation of the seawater barriers and desalter 
facilities.  Proposed implementation measures, as further discussed in Appendix J 
Implementation Plan of the SNMP, including increased injection of AWT recycled water at the 
seawater barriers and increased groundwater pump and treat by the desalters, are expected to 
further improve groundwater quality in the future.   

As shown in Figure 62 and Table I‐19, average simulated nitrate concentrations in groundwater 
increase very slightly (between 0.06 and 0.07 mg/L) over the future planning period in the West 
Coast Basin for all scenarios, equivalent to using between 0.6% and 0.7% of the available 
assimilative capacity.  Concentrations remain well below the BPO of 10 mg/L for all scenarios.  
Overall, single and multiple recycled water projects use less than 10% and 20% of the available 
assimilative capacity, respectively. 

5.3 Future Project Impacts on Groundwater Quality 

Figures 14, 15, and 16 illustrate the groundwater quality impacts and use of assimilative 
capacity (results from Table I‐19) graphically for TDS, chloride, and nitrate‐N, respectively, for 
(from top to bottom) the Los Angeles Forebay, Montebello Forebay, Whittier Area, and Central 
Basin Pressure Area, as well as for the entire Central Basin and West Coast Basin.  In the figures, 
the “Overall Scenario” results (which include baseline conditions) are depicted along the first 
and third columns from the left and the “Scenario minus Baseline Conditions,” which provides 
the impacts of the indicated project/scenario in isolation of baseline conditions or background 
loading associated with existing projects, are depicted along the second and fourth columns 
from the left.  Impacts in terms of the S/N concentration (two far left columns) and use of 
assimilative capacity (two far right columns) are provided.  As shown in Figures 14 and 15, there 
is no available assimilative capacity in the West Coast Basin for TDS and chloride due to 
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historical seawater intrusion.  In the Whittier Area, there is no available assimilative capacity for 
TDS due to naturally occurring conditions associated with marine source rocks in the underlying 
aquifers (see Section 5.3.1.2 in the SNMP and Appendix G Hydrogeologic Conceptual Model and 
Existing Salt and Nutrient Groundwater Quality for further details). 

5.3.1 Scenarios 2 and 3 – Increased Recycled Water for Irrigation 

As described in Section 2.3, Scenarios 2 and 3 were simulated by the SNMP mixing model to 
determine potential groundwater quality impacts associated with increased use of recycled 
water for irrigation.  For Scenario 2, S/N concentrations in the recycled water are equivalent to 
baseline period average concentrations.  For Scenario 3, S/N concentrations in the recycled 
water are equivalent to the SMCLs for TDS and chloride and the MCL for nitrate, which are 
greater than the baseline period average S/N concentrations.   

Figures 14 and 15 and Table I‐19 show that increased recycled water use for irrigation only 
slightly increases TDS and chloride concentrations in groundwater and uses a minimal amount 
of the available assimilative capacity, significantly less than 10%.  Thus, recycled water with 
higher salt concentrations (TDS and chloride at SMCLs) results in slightly higher salt loading than 
recycled water with baseline period average salt concentrations.  The increased recycled water 
use for irrigation has no impact on nitrate loading (Figure 16).  Overall, Figures 14 through 16 
illustrate that the use of recycled water impacts all subareas and the basins has a whole at 
similar levels, since irrigation occurs in all areas.  However, recycled water use for irrigation has 
minimal impacts on groundwater quality in the CBWCB and these minor impacts are more than 
offset by other projects that reduce S/N loading.   

Because the negative water quality impacts of increased recycled water use for irrigation have 
been demonstrated in the SNMP to be minor and more than offset by implementation 
measures and projects that improve groundwater quality, the SNMP may be used to modify 
currently permitted recycled water quality limits established for non‐potable reuse (irrigation, 
industrial and recreational activities) and provide a basis for streamlining the permitting 
process for future recycled water projects, per the Recycled Water Policy and the Governor’s 
recent drought proclamations (refer to Section 9.3 in the SNMP).  In particular, irrigation with 
recycled water has very minor impacts on groundwater quality and thus, permits for individual 
irrigation sites does not appear warranted.  As a result, TDS, chloride, and nitrate standards for 
recycled water used for irrigation and other non‐potable reuse applications can be set 
equivalent to SMCLs/MCL, while still protecting groundwater quality and preserving beneficial 
uses. 

5.3.2 Scenario 4 – Seawater Intrusion Barriers 

As described in Section 2.3, Scenario 4 was simulated by the SNMP mixing model to determine 
potential groundwater quality impacts associated with proposed seawater intrusion barrier 
projects that would increase injection volumes and increase the use of AWT recycled water to 
completely replace imported water at all three seawater barriers (AGB, DGB, and WCBB).  
Figures 14 and 15 and Table I‐19 show that Scenario 4 would decrease TDS and chloride 
concentrations in the Central Basin Pressure Area, the entire Central Basin, and the entire West 
Coast Basin, since these are the areas where the seawater barriers are located.  Scenario 4 has 
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no impact on nitrate loading (Figure 16) because nitrate concentrations in imported water and 
AWT recycled water are both very low.  Overall, the proposed seawater barrier projects would 
significantly improve TDS and chloride groundwater quality in both basins, especially in the 
West Coast Basin and accordingly, these projects were designated as an implementation 
measure, as further discussed in Appendix J Implementation Plan of the SNMP.  As a result, this 
SNMP may be used to provide a basis for streamlining the permitting process for future AWT 
recycled water projects, per the Recycled Water Policy. 

5.3.3 Scenario 5 – Desalters 

As described in Section 2.3, Scenario 5 was simulated by the SNMP mixing model to determine 
potential groundwater quality impacts associated with proposed desalter projects that would 
increase the pumping and treatment of seawater‐impacted groundwater in the West Coast 
Basin.  Figures 14 and 15 and Table I‐19 show that Scenario 5 would decrease TDS and chloride 
concentrations in the West Coast Basin, where the desalters are located.  The desalters have no 
impact on nitrate loading (Figure 16) because nitrate concentrations in the saline plume are the 
same as in ambient groundwater.  Overall, the proposed desalter projects would significantly 
improve TDS and chloride groundwater quality in the West Coast Basin and accordingly, these 
projects were designated as an implementation measure, as further discussed in Appendix J 
Implementation Plan of the SNMP.   

5.3.4 Scenarios 6 and 7 – GRIP A and GRIP B 

As stated in Section 2.3, WRD established GRIP to completely replace imported water (up to 
21,000 AFY) with reliable alternative water supplies (e.g. recycled water) for recharge at the 
MFSG.  Two project alternatives, GRIP A (Scenario 6) and GRIP B (Scenario 7), are currently 
being evaluated for implementation, so their potential groundwater quality impacts were 
simulated separately by the SNMP mixing model.  Both alternatives would result in the same 
total recharge volumes at the MFSG; however, the recycled water quality would be different 
under the different scenarios. 

Figures 14, 15, and 16 and Table I‐19 show that impacts from the GRIP scenarios are greatest in 
the Montebello Forebay, where the project will be implemented.  GRIP A has negligible impacts 
on groundwater quality, decreasing TDS slightly and increasing chloride and nitrate very slightly 
in the Central Basin.  This is because the AWT/tertiary‐treated recycled water blend ratio for 
GRIP A mirrors the average imported water quality that it is replacing for recharge at the MFSG.  
GRIP B would increase TDS, chloride, and nitrate concentrations compared with the No Future 
Projects Scenario.  However, GRIP B would not cause S/N concentrations to exceed 
BPO/BSBPOs or utilize more than 10% of the available assimilative capacity in the Central Basin.  
Minor negative groundwater quality impacts associated with GRIP B are more than offset by 
the positive impacts of other projects and implementation measures.   

While groundwater quality impacts from GRIP B are greater than GRIP A, the costs of GRIP A are 
significantly higher than GRIP B.  As presented in Appendix J Implementation Plan in the SNMP, 
estimated costs for GRIP A are $779M, while estimated costs for GRIP B are $182M (CH2MHILL, 
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2012a)2.  Thus, water quality benefits must be weighed against costs and other evaluation 
criteria.  Because of the negligible impacts of GRIP A and the minor negative water quality 
impacts of GRIP B overall in the Central Basin, this SNMP may be used to provide a basis for 
streamlining the permitting process for GRIP projects (and other recycled water projects) in the 
future, per the Recycled Water Policy and the Governor’s recent drought proclamations (refer 
to Section 9.3 in the SNMP). 

5.3.5 Scenarios 8, 9, 10, and 11 – Combined Projects/Scenarios 

As described in Section 2.3, Scenarios 8 through 11 were simulated by the SNMP mixing model 
to determine potential groundwater quality impacts associated with combinations of proposed 
projects/scenarios, which also include minor future changes (i.e. increased and decreased 
imported water for supply in the West Coast Basin and Central Basin, respectively, and 
increased stormwater capture).  Figures 14, 15, and 16 and Table I‐19 show that Scenarios 8 
through 11 would result in small increases in TDS, chloride, and nitrate concentrations in 
groundwater in the Central Basin.  However, S/N concentrations do not exceed BPO/BSBPOs by 
2025 and multiple recycled water projects do not utilize more than 20% (or even 10%) of the 
available assimilative capacity in the Central Basin.  In the West Coast Basin, Scenarios 8 
through 11 would result in decreasing TDS and chloride concentrations in groundwater.  There 
is a very small increase in nitrate concentrations, which is insignificant given the very low 
nitrate concentration in ambient groundwater.    

5.3.6 Summary of Impacts of Future Scenarios 

Table I‐20 summarizes overall changes in groundwater quality, impacts on BPO/BSBPOs, and 
use of assimilative capacity for each of the scenarios in terms of TDS, chloride, and nitrate in 
groundwater in the Central Basin.  The table quantifies the impacts of average baseline 
conditions continued through the future planning period (No Future Projects Scenario) plus the 
indicated future project or project combinations.  Table I‐21 quantifies the impacts of future 
project(s) solely, i.e. excluding the impact of average baseline conditions continued through the 
future planning period.  Thus, Table I‐20 illustrates total impacts, while Table I‐21 illustrates the 
impacts of just the project or combined projects without the contributions of baseline 
conditions or background loading associated with existing projects.  Tables I‐22 and I‐23 show 
similar predictions for the West Coast Basin for the overall scenarios and for the isolated 
project or project combinations, respectively.  Increased Stormwater Capture is listed as a 
scenario in Tables I‐20 through I‐23 to summarize the expected general impacts.  Because 
stormwater capture projects could not be quantified in terms of increased recharge volumes 
and S/N concentrations (with the exception of stormwater capture in the MFSG and DGSG), this 
scenario could not be simulated by the SNMP mixing model.  Nonetheless, increased   

                                                       

2 Capital costs include construction of treatment and conveyance facilities; injection; flow equalization; sewer connection fees, 

and flow diversion costs; and O&M costs including facilities O&M, recycled water purchase, and sewer surcharge fee.  
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Table I-20 Summary of Groundwater Quality Impacts of Overall Future Scenarios b in the Central 
Basin in 2025 

Scenario a 

CENTRAL BASIN WATER QUALITY IMPACTS IN 2025 

     TDS         Chloride         Nitrate‐N 

Concentration 
BSBPO 

700 mg/L 
Use of 
AC 

Concentration 
BSBPO 

150 mg/L 
Use of 
AC 

Concentration 
BPO 

10 mg/L  
Use of 
AC 

1. No Future Projects 
(baseline conditions 
only) 

Increase        
4.6 mg/L 

Not 
exceeded

2.7% 
Increase        
5.1 mg/L 

Not 
exceeded

6.1% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

2. Increased Recycled 
Water for Irrigation 
(baseline period 
average WQ) 

Increase        
5.8 mg/L 

Not 
exceeded

3.4% 
Increase       
5.4 mg/L 

Not 
exceeded

6.4% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 534 mg/L 

and AC of 166 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

3. Increased Recycled 
Water for Irrigation 
(WQ at SMCLs/MCL) 

Increase        
6.2 mg/L 

Not 
Exceeded

3.6% 
Increase        
5.9 mg/L 

Not 
exceeded

7.1% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 535 mg/L 

and AC of 165 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 73 mg/L 

and AC of 77 mg/L in 2035 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

4. Seawater Barriers 
(increased injection 
volume and AWT 
RW) 

Increase        
2.8 mg/L 

Not 
exceeded 

1.6% 
Increase        
4.8 mg/L 

Not 
exceeded

5.8% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 531 mg/L 

and AC of 169 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 71 mg/L 

and AC of 79 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

5. Desalters  
(increased 
groundwater pump 
and treat) 

Increase        
4.6 mg/L 

Not 
Exceeded

2.7% 
Increase       
5.1 mg/L 

Not 
exceeded

6.1% 
Increase        
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

6. GRIP A  
(10K AFY AWT & 11K 
tertiary‐treated RW) 

Increase        
4.1 mg/L 

Not 
Exceeded

2.4% 
Increase        
5.5 mg/L 

Not 
exceeded

6.6% 
Increase        
0.14 mg/L 

Not 
exceeded

1.4% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.42 mg/L 

and AC of 9.58 mg/L in 2025 

7. GRIP B  
(21K AFY tertiary‐
treated RW) 

Increase      
7.7 mg/L 

Not 
exceeded

4.5% 
Increase        
6.4 mg/L 

Not 
exceeded

7.7% 
Increase        
0.15 mg/L 

Not 
exceeded

1.5% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 536 mg/L 

and AC of 164 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 73 mg/L 

and AC of 77 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.43 mg/L 

and AC of 9.57 mg/L in 2025 

8. Combined Scenarios     
(2 + 4 + 5 + 6 + Minor    
Future Changes) 

Increase        
0.7 mg/L 

Not 
exceeded

0.4% 
Increase        
5.0 mg/L 

Not 
exceeded

6.0% 
Increase        
0.14 mg/L 

Not 
exceeded

1.4% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 529 mg/L 

and AC of 171 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.42 mg/L 

and AC of 9.58 mg/L in 2025 

9. Combined Scenarios     
(2 + 4 + 5 + 7 + Minor    
Future Changes) 

Increase        
4.2 mg/L 

Not 
exceeded

2.5% 
Increase        
5.9 mg/L 

Not 
exceeded

7.1% 
Increase        
0.15 mg/L 

Not 
exceeded

1.5% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 73 mg/L 

and AC of 77 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.43 mg/L 

and AC of 9.57 mg/L in 2025 

10. Combined 
Scenarios               
(3 + 4 + 5 + 6 + Minor 
Future Changes) 

Increase        
1.1 mg/L 

Not 
exceeded

0.7% 
Increase        
5.6 mg/L 

Not 
exceeded

6.7% 
Increase        
0.14 mg/L 

Not 
exceeded

1.4% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 530 mg/L 

and AC of 170 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.42 mg/L 

and AC of 9.58 mg/L in 2025 

11. Combined 
Scenarios               
(3 + 4 + 5 + 7 + Minor 
Future Changes) 

Increase        
4.7 mg/L 

Not 
exceeded

2.8% 
Increase        
6.5 mg/L 

Not 
exceeded

7.8% 
Increase        
0.15 mg/L 

Not 
exceeded

1.5% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 73 mg/L 

and AC of 77 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.43 mg/L 

and AC of 9.57 mg/L in 2025 

Increased Stormwater 
Capture 

Decrease 
Not 

exceeded
Not 

available 
Decrease 

Not 
exceeded

Not 
available 

Decrease 
Not 

exceeded
Not 

available 

a – Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, 
slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities  

b ‐ Quantifies the impacts of average baseline conditions continued through the future planning horizon (No Future Projects Scenario) plus the indicated future 
project/scenario  

WQ – water quality        BPO – Basin Plan Objective           AWT – advanced water treatment  
MCL – primary maximum contaminant level   BSBPO – Basin‐Specific Basin Plan Objective        RW – recycled water    
SMCL – secondary maximum contaminant level   GRIP – Groundwater Reliability Improvement Program    AC – assimilative capacity 
mg/L – milligrams per liter       GRIP A – GRIP Recycled Water Project A         AFY – acre‐feet per year   
Nitrate‐N – nitrate as nitrogen      GRIP B – GRIP Recycled Water Project B        K – thousands 
TDS – total dissolved solids                  DGSG – Dominguez Gap Spreading Grounds 
              – groundwater quality improvement                            – groundwater quality decline          
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Table I-21 Summary of Groundwater Quality Impacts of Future Scenarios Minus Baseline 
Conditions b in the Central Basin in 2025 

Scenario a 

CENTRAL BASIN WATER QUALITY IMPACTS IN 2025 

     TDS         Chloride         Nitrate‐N 

Concentration 
BSBPO 

700 mg/L 
Use of 
AC 

Concentration 
BSBPO 

150 mg/L 
Use of 
AC 

Concentration 
BPO  

10 mg/L 
Use of 
AC 

1. No Future Projects  
(baseline conditions 
only) 

Increase        
4.6 mg/L 

Not 
exceeded

2.7% 
Increase        
5.1 mg/L 

Not 
exceeded

6.1% 
Increase         
0.11 mg/L 

Not 
exceeded

1.1% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 533 mg/L 

and AC of 167 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 72 mg/L 

and AC of 78 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.39 mg/L 

and AC of 9.61 mg/L in 2025 

2. Increased Recycled 
Water for Irrigation 
(baseline average 
WQ) 

Increase        
1.2 mg/L 

Not 
exceeded

0.7% 
Increase       
0.3 mg/L 

Not 
exceeded

0.3% 
No change       
0.0 mg/L 

Not 
exceeded

0% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 530 mg/L 

and AC of 170 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NO EFFECT ON WQ 
Projected concentration of 0.28 mg/L 

and AC of 9.72 mg/L in 2025 

3. Increased Recycled 
Water for Irrigation 
(MCL or SMCL WQ) 

Increase        
1.6 mg/L 

Not 
Exceeded

0.9% 
Increase        
50.8 mg/L 

Not 
exceeded

1.0% 
No Change       
0.0 mg/L 

Not 
exceeded

0% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 530 mg/L 

and AC of 170 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2035 

NO EFFECT ON WQ 
Projected concentration of 0.28 mg/L 

and AC of 9.72 mg/L in 2025 

4. Seawater Barriers 
(increased injection 
volume and AWT 
RW) 

Decrease        
‐1.8 mg/L 

Not 
exceeded 

‐1.1% 
Decrease        
‐0.3 mg/L 

Not 
exceeded

‐0.3% 
No change       
0.0 mg/L 

Not 
exceeded

0% 

WQ IMPROVEMENT 
Projected concentration of 527 mg/L 

and AC of 173 mg/L in 2025 

WQ IMPROVEMENT 
Projected concentration of 66 mg/L 

and AC of 84 mg/L in 2025 

NO EFFECT ON WQ 
Projected concentration of 0.28 mg/L 

and AC of 9.72 mg/L in 2025 

5. Desalters  
(increased 
groundwater pump 
and treat) 

No Change      
0.0 mg/L 

Not 
Exceeded

0% 
No change    
0.0 mg/L 

Not 
exceeded

0% 
No change       
0.0 mg/L 

Not 
exceeded

0% 

NO EFFECT ON WQ 
Projected concentration of 529 mg/L 

and AC of 171 mg/L in 2025 

NO EFFECT ON WQ 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NO EFFECT ON WQ 
Projected concentration of 0.28 mg/L 

and AC of 9.72 mg/L in 2025 

6. GRIP A  
(10K AFY AWT & 11K 
tertiary‐treated RW) 

Decrease        
‐0.5 mg/L 

Not 
Exceeded

‐0.3% 
Increase        
0.4 mg/L 

Not 
exceeded

0.5% 
Increase         
0.03 mg/L 

Not 
exceeded

0.3% 

WQ IMPROVEMENT 
Projected concentration of 528 mg/L 

and AC of 172 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.31 mg/L 

and AC of 9.69 mg/L in 2025 

7. GRIP B  
(21K AFY tertiary‐
treated RW) 

Increase      
3.1 mg/L 

Not 
exceeded

1.8% 
Increase        
1.3 mg/L 

Not 
exceeded

1.5% 
Increase         
0.04 mg/L 

Not 
exceeded

0.4% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 532 mg/L 

and AC of 168 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 68 mg/L 

and AC of 82 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.32 mg/L 

and AC of 9.68 mg/L in 2025 

8. Combined Scenarios 
(2 + 4 + 5 + 6 + 
Minor Future 
Changes) 

Decrease        
‐4.0 mg/L 

Not 
Exceeded

‐2.3% 
Decrease      
‐0.1 mg/L 

Not 
exceeded

‐0.1% 
Increase         
0.03 mg/L 

Not 
exceeded

0.3% 

WQ IMPROVEMENT 
Projected concentration of 525 mg/L 

and AC of 175 mg/L in 2025 

WQ IMPROVEMENT 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.31 mg/L 

and AC of 9.69 mg/L in 2025 

9. Combined Scenarios 
(2 + 4 + 5 + 7 + 
Minor Future 
Changes) 

Decrease        
‐0.4 mg/L 

Not 
exceeded

‐0.2% 
Increase      
0.8 mg/L 

Not 
exceeded

0.9% 
Increase         
0.04 mg/L 

Not 
exceeded

0.4% 

WQ IMPROVEMENT 
Projected concentration of 528 mg/L 

and AC of 172 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.32 mg/L 

and AC of 9.68 mg/L in 2025 

10. Combined 
Scenarios               
(3 + 4 + 5 + 6 + 
Minor Future 
Changes) 

Decrease        
‐3.5 mg/L 

Not 
exceeded

‐2.0% 
Increase        
0.5 mg/L 

Not 
exceeded

0.6% 
Increase         
0.03 mg/L 

Not 
exceeded

0.3% 

WQ IMPROVEMENT 
Projected concentration of 525 mg/L 

and AC of 175 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 67 mg/L 

and AC of 83 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.31 mg/L 

and AC of 9.69 mg/L in 2025 

11. Combined 
Scenarios               
(3 + 4 + 5 + 7 + 
Minor Future 
Changes) 

Increase        
0.1 mg/L 

Not 
exceeded

0.1% 
Increase        
1.3 mg/L 

Not 
exceeded 1.6% 

Increase         
0.04 mg/L 

Not 
exceeded

0.4% 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 529 mg/L 

and AC of 171 mg/L in 2025 

NOT A CONCERN (BELOW BSBPO) 
Projected concentration of 68 mg/L 

and AC of 82 mg/L in 2025 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.32 mg/L 

and AC of 9.68 mg/L in 2025 

Increased Stormwater 
Capture 

Decrease 
Not 

exceeded
Not 

available 
Decrease 

Not 
exceeded

Not 
available 

Decrease 
Not 

exceeded
Not 

available 

a – Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, 
slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities  

b ‐ Quantifies the impacts of average baseline conditions continued through the future planning horizon (No Future Projects Scenario) plus the indicated future 
project/scenario  

WQ – water quality        BPO – Basin Plan Objective           AWT – advanced water treatment  
MCL – primary maximum contaminant level   BSBPO – Basin‐Specific Basin Plan Objective        RW – recycled water    
SMCL – secondary maximum contaminant level   GRIP – Groundwater Reliability Improvement Program    AC – assimilative capacity 
mg/L – milligrams per liter       GRIP A – GRIP Recycled Water Project A         AFY – acre‐feet per year   
Nitrate‐N – nitrate as nitrogen      GRIP B – GRIP Recycled Water Project B        K – thousands 
TDS – total dissolved solids            
              – groundwater quality improvement                              – groundwater quality decline     
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Table I-22 Summary of Groundwater Quality Impacts of Overall Future Scenarios b in the West 
Coast Basin in 2025 

Scenario a 

WEST COAST BASIN WATER QUALITY IMPACTS IN 2025

TDS Chloride Nitrate‐N

Concentration  
BSBPO  

800 mg/L 
Use of AC  Concentration 

BSBPO  
250 mg/L 

Use of AC  Concentration 
BPO  

10 mg/L 
Use of AC 

1. No Future Projects 
(baseline conditions only) 

Decrease     
‐23.0 mg/L 

Currently 
exceeded 

None 
available 

Decrease        
‐23.6 mg/L 

Currently 
exceeded 

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded 

0.7% 

WQ IMPROVEMENT 
Projected concentration of 867 mg/L and 

concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 282 mg/L and 

concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

2. Increased Recycled Water 
for Irrigation  
(baseline average WQ) 

Decrease      
‐21.3 mg/L 

Currently 
exceeded 

None 
available 

Decrease        
‐23.0 mg/L 

Currently 
exceeded 

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded 

0.7% 

WQ IMPROVEMENT 
Projected concentration of 869 mg/L and 

concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 283 mg/L and 

concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

3. Increased Recycled Water 
for Irrigation  
(MCL or SMCL WQ) 

Decrease         
‐20.6 mg/L 

Currently 
exceeded 

None 
available 

Decrease        
‐22.4  mg/L 

Currently 
exceeded 

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded 

0.7% 

WQ IMPROVEMENT 
Projected concentration of 869 mg/L and 

concentrations declining 

WQ IMPROVEMENT 
Projected concentration of 284 mg/L and 

concentrations declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

4. Seawater Barriers  
(increased injection 
volume and AWT RW) 

Decrease      
‐41.0 mg/L 

Currently 
exceeded 

None 
available 

Decrease       
‐28.3 mg/L 

Currently 
exceeded 

None 
available 

Increase        
0.06 mg/L 

Not 
exceeded 

0.6% 

WQ IMPROVEMENT 
Projected concentration of 849 mg/L and 

concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 278 mg/L and 

concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.11 mg/L 

and AC of 9.89 mg/L in 2025 

5. Desalters  
(increased groundwater 
pump and treat) 

Decrease         
‐36.6 mg/L 

Currently 
exceeded 

None 
available 

Decrease        
‐29.4 mg/L 

Currently 
exceeded 

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded 

0.7% 

WQ IMPROVEMENT 
Projected concentration of 853 mg/L and 

concentrations declining 

WQ IMPROVEMENT 
Projected concentration of 276 mg/L and 

concentrations declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

6. GRIP A  
(10K AFY AWT & 11K 
tertiary‐treated RW) 

Decrease         
‐23.0 mg/L 

Currently 
exceeded 

None 
available 

Decrease        
 ‐23.6 mg/L 

Currently 
exceeded 

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded 

0.7% 

WQ IMPROVEMENT 
Projected concentration of 867 mg/L and 

concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 282 mg/L and 

concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

7. GRIP B  
(21K AFY tertiary‐treated 
RW) 

Decrease     
 ‐23.0 mg/L 

Currently 
exceeded 

None 
available 

Decrease        
‐23.6 mg/L 

Currently 
exceeded 

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded 

0.7% 

WQ IMPROVEMENT 
Projected concentration of 867 mg/L and 

concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 282 mg/L and 

concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

8. Combined Scenarios     
(2 + 4 + 5 + 6 + Minor            
Future Changes) 

Decrease     
‐57.4 mg/L 

Currently 
exceeded 

None 
available 

Decrease        
‐34.7 mg/L 

Currently 
exceeded 

None 
available 

Increase        
0.06 mg/L 

Not 
exceeded 

0.6% 

WQ IMPROVEMENT 
Projected concentration of 833 mg/L and 

concentrations declining 

WQ IMPROVEMENT 
Projected concentration of 271 mg/L and 

concentrations declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.11 mg/L 

and AC of 9.89 mg/L in 2025 

9. Combined Scenarios      
(2 + 4 + 5 + 7 + Minor            
Future Changes) 

Decrease     
 ‐57.3 mg/L 

Currently 
exceeded 

None 
available 

Decrease        
‐34.7 mg/L 

Currently 
exceeded 

None 
available 

Increase        
0.06 mg/L 

Not 
exceeded 

0.6% 

WQ IMPROVEMENT 
Projected concentration of 833 mg/L and 

concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 271 mg/L and 

concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.11 mg/L 

and AC of 9.89 mg/L in 2025 

10. Combined Scenarios     
(3 + 4 + 5 + 6 + Minor            
Future Changes) 

Decrease       
‐56.8 mg/L 

Currently 
exceeded 

None 
available 

Decrease        
‐34.1 mg/L  

Currently 
exceeded 

None 
available 

Increase        
0.06 mg/L 

Not 
exceeded 

0.6% 

WQ IMPROVEMENT 
Projected concentration of 833 mg/L and 

concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 272 mg/L and 

concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.11 mg/L 

and AC of 9.89 mg/L in 2025 

11. Combined Scenarios       
(3 + 4 + 5 + 7 + Minor            
Future Changes) 

Decrease      
‐56.7 mg/L 

Currently 
exceeded 

None 
available 

Decrease        
‐34.1 mg/L 

Currently 
exceeded 

None 
available 

Increase        
0.06 mg/L 

Not 
exceeded 

0.6% 

WQ IMPROVEMENT 
Projected concentration of 833 mg/L and 

concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 272 mg/L and 

concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.11 mg/L 

and AC of 9.89 mg/L in 2025 

Increased Stormwater 
Capture 

Decrease 
Currently 
exceeded 

Not 
available 

Decrease 
Currently 
exceeded 

Not 
available 

Decrease 
Not 

exceeded 
Not 

available 

a – Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, 
slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities  

b ‐ Quantifies the impacts of average baseline conditions continued through the future planning horizon (No Future Projects Scenario) plus the indicated future 
project/scenario  

WQ – water quality        BPO – Basin Plan Objective           AWT – advanced water treatment  
MCL – primary maximum contaminant level   BSBPO – Basin‐Specific Basin Plan Objective        RW – recycled water    
SMCL – secondary maximum contaminant level   GRIP – Groundwater Reliability Improvement Program    AC – assimilative capacity 
mg/L – milligrams per liter       GRIP A – GRIP Recycled Water Project A         AFY – acre‐feet per year   
Nitrate‐N – nitrate as nitrogen      GRIP B – GRIP Recycled Water Project B        K – thousands 
TDS – total dissolved solids               
              – groundwater quality improvement                              – groundwater quality decline     
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Table I-23 Summary of Groundwater Quality Impacts of Future Scenarios Minus Baseline 
Conditions b in the West Coast Basin in 2025 

Scenario a 

WEST COAST BASIN WATER QUALITY IMPACTS IN 2025 

TDS  Chloride  Nitrate‐N 

Concentration 
BSBPO  

800 mg/L
Use of 
AC 

Concentration 
BSBPO  

250 mg/L
Use of 
AC 

Concentration 
BPO 

10 mg/L  
Use of 
AC 

1. No Future Projects 
(baseline conditions 
only) 

Decrease      
‐23.0 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐23.6 mg/L 

Currently 
exceeded

None 
available 

Increase        
0.07 mg/L 

Not 
exceeded

0.7% 

WQ IMPROVEMENT 
Projected concentration of 867 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 282 mg/L 
and concentrations are declining 

NOT A CONCERN (BELOW BPO) 
Projected concentration of 0.12 mg/L 

and AC of 9.88 mg/L in 2025 

2. Increased Recycled 
Water for Irrigation 
(baseline average 
WQ) 

Increase      
1.7 mg/L 

Currently 
exceeded

None 
available 

Increase 
         0.6 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

NOT A CONCERN (MINIMAL IMPACT) 
Projected concentration of 892 mg/L 

and increase is minimal 

NOT A CONCERN (MINIMAL IMPACT) 
Projected concentration of 307 mg/L 

and increase is minimal 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

3. Increased Recycled 
Water for Irrigation 
(MCL or SMCL WQ) 

Increase        
2.4 mg/L 

Currently 
exceeded

None 
available 

Increase        
1.3  mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

NOT A CONCERN (MINIMAL IMPACT) 
Projected concentration of 892 mg/L 

and increase is minimal 

NOT A CONCERN (MINIMAL IMPACT) 
Projected concentration of 284 mg/L 

and increase is minimal 

NOT A CONCERN 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

4. Seawater Barriers 
(increased injection 
volume and AWT 
RW) 

Decrease      
‐18.0 mg/L 

Currently 
exceeded

None 
available 

Decrease       
‐4.7 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 872 mg/L 

and concentration are declining 

WQ IMPROVEMENT 
Projected concentration of 301 mg/L 

and concentration are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

5. Desalters  
(increased 
groundwater pump 
and treat) 

Decrease        
‐13.6 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐5.8 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 876 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 300 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

6. GRIP A  
(10K AFY AWT & 11K 
tertiary‐treated RW) 

No Change      
0.0 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.0 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

NO EFFECT ON WQ 
Projected concentration of 890 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 306 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

7. GRIP B  
(21K AFY tertiary‐
treated RW) 

Increase    
0.1 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.0 mg/L 

Currently 
exceeded

None 
available 

No Change    
0.00 mg/L 

Not 
exceeded

0.0% 

NOT A CONCERN (MINIMAL IMPACT) 
Projected concentration of 890 mg/L 

and increase is minimal 

NO EFFECT ON WQ 
Projected concentration of 306 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

8. Combined Scenarios   
(2 + 4 + 5 + 6 + Minor    
Future Changes) 

Decrease     
‐34.4 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐11.1 mg/L 

Currently 
exceeded

None 
available 

No Change     
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 856 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 295 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

9. Combined Scenarios  
(2 + 4 + 5 + 7 + Minor    
Future Changes) 

Decrease      
‐34.3 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐11.1 mg/L 

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 856 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 295 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

10. Combined 
Scenarios  
(3 + 4 + 5 + 6 + Minor    
Future Changes) 

Decrease       
‐33.8 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐10.5 mg/L  

Currently 
exceeded

None 
available 

No Change      
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 856 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 295 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

11. Combined 
Scenarios   
(3 + 4 + 5 + 7 + Minor    
Future Changes) 

Decrease      
‐33.7 mg/L 

Currently 
exceeded

None 
available 

Decrease        
‐10.4 mg/L 

Currently 
exceeded

None 
available 

No Change     
0.00 mg/L 

Not 
exceeded

0.0% 

WQ IMPROVEMENT 
Projected concentration of 856 mg/L 
and concentrations are declining 

WQ IMPROVEMENT 
Projected concentration of 295 mg/L 
and concentrations are declining 

NO EFFECT ON WQ 
Projected concentration of 0.05 mg/L 

and AC of 9.95 mg/L in 2025 

Increased Stormwater 
Capture 

Decrease 
Currently 
exceeded

Not 
available 

Decrease 
Currently 
exceeded

Not 
available 

Decrease 
Not 

exceeded
Not 

available 

a – Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin,  
slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities  

b ‐ Quantifies the impacts of average baseline conditions continued through the future planning horizon (No Future Projects Scenario) plus the indicated future 
project/scenario  

WQ – water quality        BPO – Basin Plan Objective           AWT – advanced water treatment  
MCL – primary maximum contaminant level   BSBPO – Basin‐Specific Basin Plan Objective        RW – recycled water    
SMCL – secondary maximum contaminant level   GRIP – Groundwater Reliability Improvement Program    AC – assimilative capacity 
mg/L – milligrams per liter       GRIP A – GRIP Recycled Water Project A         AFY – acre‐feet per year   
Nitrate‐N – nitrate as nitrogen      GRIP B – GRIP Recycled Water Project B        K – thousands 
TDS – total dissolved solids               
              – groundwater quality improvement                              – groundwater quality decline     
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stormwater capture is expected to improve groundwater quality due to the relatively high 
quality water associated with surface water and stormwater.  Various enhanced stormwater 
capture projects are in place and planned for the CBWCB and the new Waste Discharge 
Requirements for Municipal Separate Sewer System (MS4) discharges within the coastal 
watersheds of Los Angeles County are expected to result in increased stormwater recharge and 
improved surface water quality (LARWQCB, 2012b) and thus, were designated as 
implementation measures (see Appendix J of the SNMP). 

While some scenarios increase S/N concentrations, the increases over the future planning 
period are small and S/N concentrations will not exceed BPO/BSBPOs in the Central Basin.  
Additionally, multiple recycled water projects do not use more than 20% (or even 10%) of the 
available assimilative capacity.  Future projects generally will improve groundwater quality in 
the West Coast Basin.  While increased recycled water for irrigation will increase S/Ns in 
groundwater during the future planning period, the increases are very small.  Due to existing 
elevated TDS and chloride concentrations in the West Coast Basin associated with historical 
seawater intrusion, there is no available assimilative capacity for these constituents.  
Nonetheless, TDS and chloride concentrations are anticipated to achieve BPO/BSBPOs beyond 
the future planning period as discussed in Section 5.4 Groundwater Quality Projections Beyond 
WY 2024‐25. 

5.4 Groundwater Quality Projections Beyond Water Year 2024-25 

When groundwater quality projections were presented at the December 2012 CBWCB SNMP 
Stakeholder Workshop, two questions were raised by the CBWCB stakeholders: 

 When will TDS and chloride in the West Coast Basin reach BSBPOs? 

 Will the 20% assimilative capacity threshold for TDS and chloride be reached in the 

Central Basin Pressure Area in the future? 

In order to answer these questions, the SNMP mixing model was used to simulate future 
conditions through WY 2049‐50.  It is noted, that as projections are extended into the future, 
uncertainties increase with respect to underlying baseline condition assumptions and future 
projects and implementation measures.  Therefore, the projected dates are considered 
estimates.  Figures I‐D‐1, I‐D‐2, and I‐D‐3 in Attachment I‐D show TDS, chloride, and nitrate 
concentrations in groundwater, respectively, projected out to WY 2049‐50.  Based on the 
analysis, the BSBPO for TDS (800 mg/L) and chloride (250 mg/L) are estimated to be reached by 
about 2034 and 2035, respectively, under Scenarios 8 through 11 (combined 
projects/scenarios) in the West Coast Basin. 

The WY 2049‐50 projections indicate that the 20% assimilative capacity threshold for TDS and 
chloride in the Central Basin Pressure Area (or any other subareas or basins) are not anticipated 
to be reached by WY 2049‐50 under the combined scenarios.  TDS and chloride concentrations 
show asymptotic trends or a leveling off of the increasing trends in the future.   

The simulation of water quality conditions through WY 2049‐50 was conducted solely for 
informational purposes.  As part of the 10‐year periodic review of the SNMP, basin conditions 
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will be updated based on the most current available data and groundwater quality projections 
will be adjusted accordingly.  

 

6  Anti-Degradation Assessment 

Section 9 Anti‐Degradation of the SWRCB Recycled Water Policy states: 

a.   The State Water Board [SWRCB] adopted Resolution No. 68‐16 as a policy statement 
to implement the Legislature’s intent that waters of the state shall be regulated to 
achieve the highest water quality consistent with the maximum benefit to the people 
of the state. 

b.   Activities involving the disposal of waste that could impact high quality waters are 
required to implement best practicable treatment or control of the discharge 
necessary to ensure that pollution or nuisance will not occur, and the highest water 
quality consistent with the maximum benefit to the people of the state will be 
maintained. 

c.   Groundwater recharge with recycled water for later extraction and use in accordance 
with this Policy and state and federal water quality law is to the benefit of the people 
of the state of California.  Nonetheless, the State Water Board finds that 
groundwater recharge projects using recycled water have the potential to lower 
water quality within a basin.  The proponent of a groundwater recharge project must 
demonstrate compliance with Resolution No. 68‐16.  Until such time as a 
salt/nutrient management plan is in effect, such compliance may be demonstrated 
as follows: 

(1)  A project that utilizes less than 10 percent of the available assimilative capacity 
in a basin/sub‐basin (or multiple projects utilizing less than 20 percent of the 
available assimilative capacity in a basin/sub‐basin) need only conduct an 
antidegradation analysis verifying the use of the assimilative capacity.  For those 
basins/sub‐basins where the Regional Water Boards have not determined the 
baseline assimilative capacity, the baseline assimilative capacity shall be 
calculated by the initial project proponent, with review and approval by the 
Regional Water Board, until such time as the salt/nutrient plan is approved by 
the Regional Water Board and is in effect.  For compliance with this 
subparagraph, the available assimilative capacity shall be calculated by 
comparing the mineral water quality objective with the average concentration of 
the basin/sub‐basin, either over the most recent five years of data available or 
using a data set approved by the Regional Water Board Executive Officer.  In 
determining whether the available assimilative capacity will be exceeded by the 
project or projects, the Regional Water Board shall calculate the impacts of the 
project or projects over at least a ten year time frame. 

(2)   In the event a project or multiple projects utilize more than the fraction of the 
assimilative capacity designated in subparagraph (1), then a Regional Water 
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Board‐deemed acceptable antidegradation analysis shall be performed to comply 
with Resolution No. 68‐16.  The project proponent shall provide sufficient 
information for the Regional Water Board to make this determination.  An 
example of an approved method is the method used by the State Water Board in 
connection with Resolution No. 2004‐0060 and the Regional Water Board in 
connection with Resolution No. R8‐2004‐0001.  An integrated approach (using 
surface water, groundwater, recycled water, stormwater, pollution prevention, 
water conservation, etc.) to the implementation of Resolution No. 68‐16 is 
encouraged. 

d.   Landscape irrigation with recycled water in accordance with this Policy is to the 
benefit of the people of the State of California.  Nonetheless, the State Water Board 
finds that the use of water for irrigation may, regardless of its source, collectively 
affect groundwater quality over time.  The State Water Board intends to address 
these impacts in part through the development of salt/nutrient management plans 
described in paragraph 6. 

(1)  A project that meets the criteria for a streamlined irrigation permit and is within 
a basin where a salt/nutrient management plan satisfying the provisions of 
paragraph 6(b) is in place may be approved without further antidegradation 
analysis, provided that the project is consistent with that plan. 

(2)  A project that meets the criteria for a streamlined irrigation permit and is within 
a basin where a salt/nutrient management plan satisfying the provisions of 
paragraph 6(b) is being prepared may be approved by the Regional Water Board 
by demonstrating through a salt/nutrient mass balance or similar analysis that 
the project uses less than 10 percent of the available assimilative capacity as 
estimated by the project proponent in a basin/sub‐basin (or multiple projects 
using less than 20 percent of the available assimilative capacity as estimated by 
the project proponent in a basin/sub‐basin). 

Average TDS, chloride, and nitrate concentrations in the Central Basin and West Coast Basin 
and the available assimilative capacities were estimated and discussed in Appendix G 
Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater Quality and are 
summarized in Table I‐11.  Table I‐19 presents the change in groundwater quality for TDS, 
chloride, and nitrate in the Central Basin due to the implementation of individual proposed 
projects (Scenarios 2 through 7) and the implementation of these projects in combination 
(Scenarios 8 through 11) during the future planning period through WY 2024‐25.  As shown in 
Table I‐19, no individual project uses more than 10% of the available assimilative capacity and 
multiple projects (Scenarios 8 through 11) also use less than 10% of the assimilative capacity.  
The analysis of Scenarios 2 and 3 (increased recycled water for irrigation with S/N 
concentrations at baseline period averages and at SMCLs/MCL) shows that recycled water 
irrigation is a small component of S/N loading and that even at higher concentrations than 
those stipulated in current recycled water irrigation permits, these proposed projects do not 
use more than 10% of the available assimilative capacity.  The analysis also shows that while 
Scenario 7 (GRIP B – 21,000 AFY of tertiary‐treated recycled water to replace imported water) 
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uses more of the available assimilative capacity compared with Scenario 1 (No Future Projects) 
and Scenario 6 (GRIP A – 21,000 AFY of a blend of AWT and tertiary‐treated recycled water to 
replace imported water), Scenario 7 does not use more than 10% of the available assimilative 
capacity and Scenarios 9 and 11 (GRIP B combined with proposed recycled water and other 
projects) also use less than 10% of the available assimilative capacity.   

Table I‐19 presents the change in groundwater quality for TDS, chloride, and nitrate in the West 
Coast Basin due to the implementation of individual proposed projects (Scenarios 2 through 7) 
and the implementation of these projects in combination (Scenarios 8 through 11) during the 
future planning period through WY 2024‐25.  Due to historical seawater intrusion in the 
CBWCB, average TDS and chloride concentrations in groundwater in the West Coast Basin 
currently exceed BSBPOs, so there is no available assimilative capacity for TDS and chloride.  
Nonetheless, existing implementation measures, including the basin adjudication to limit 
pumping and ongoing operation of the seawater barriers and desalter facilities have resulted in 
declining TDS and chloride concentrations in the West Coast Basin.  In addition, implementation 
of Scenario 4 (increased recharge of AWT recycled water at the seawater barriers to replace 
imported water) further reduces TDS and chloride loading and improves groundwater quality in 
the CBWCB.  Existing and planned implementation measures will result in average groundwater 
quality in the West Coast Basin achieving BSBPOs for TDS and chloride in the future.  

In addition to the minimal negative, and in some cases positive, water quality impacts 
associated with the proposed recycled water projects in the CBWCB, the Recycled Water Policy 
and the Governor’s recent drought proclamations (see Section 9.3 in the SNMP) recognize the 
tremendous need for and benefits of increased recycled water use in California.  As stated in 
the Recycled Water Policy, “The collapse of the Bay‐Delta ecosystem, climate change, and 
continuing population growth have combined with a severe drought on the Colorado River and 
failing levees in the Delta to create a new reality that challenges California’s ability to provide 
the clean water needed for a healthy environment, a healthy population and a healthy 
economy, both now and in the future.  . . . We strongly encourage local and regional water 
agencies to move toward clean, abundant, local water for California by emphasizing 
appropriate water recycling, water conservation, and maintenance of supply infrastructure and 
the use of stormwater (including dry‐weather urban runoff) in these plans; these sources of 
supply are drought‐proof, reliable, and minimize our carbon footprint and can be sustained over 
the long‐term.”  (SWRCB, 2009) 

Clearly, the benefits in terms of sustainability and reliability of recycled water use cannot be 
overstated.  The SNMP analysis finds that AWT recycled water is one of the highest quality 
source waters available (higher quality than imported water in terms of TDS and chloride) and 
that use of AWT recycled water is a critical component in achieving WQOs/BPOs and preserving 
beneficial uses in the West Coast Basin where historical seawater intrusion has degraded 
groundwater quality in certain areas.  Tertiary‐treated recycled water is also a critical 
component of the water supply portfolio in the CBWCB and its use can be safely increased, 
including implementation of higher S/N loading projects including GRIP B (which has higher S/N 
loading compared with GRIP A) and the increased use of recycled water for irrigation with S/N 
concentrations equivalent to SMCLs/MCL (which results in higher S/N loading compared with 
recycled water at baseline period S/N averages), while still protecting groundwater quality and 
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preserving beneficial uses.  Increased use of recycled water reduces reliance on potable water 
supplies, in particular increasingly uncertain and costly imported water supplies.  Thus, the 
increased use of recycled water ensures that the water supply in the CBWCB is sustainable 
through the future.  Table I‐24 presents the results of the anti‐degradation assessment of the 
proposed recycled projects in the CBWCB in accordance with SWRCB Resolution No. 68‐16 
(Anti‐Degradation Policy).     

 

Table I-24 Anti-Degradation Assessment 
SWRCB Resolution No. 68‐16 
Component 

Anti‐Degradation Assessment Result 

Water quality changes 
associated with proposed 
recycled water project(s) are 
consistent with the maximum 
benefit of the people of the 
State.   

 Water quality changes associated with proposed recycled water 
projects in the Central Basin and West Coast Basin (CBWCB) are 
consistent with the maximum benefit of the people of the State. 

 The water quality changes associated with proposed recycled 
water projects in the CBWCB will not unreasonably affect present 
and anticipated beneficial uses. 

 The water quality changes associated with proposed recycled 
water projects in the CBWCB will not result in water quality less 
than prescribed in the Basin Plan. 

 GRIP A and GRIP B will not use more than 10% of the available AC 
in the Central Basin. 

 GRIP A and GRIP B will not cause groundwater quality to exceed 
BPO/BSBPOs in the Central Basin. 

 Use of recycled water for GRIP A and GRIP B to replace imported 
water is consistent with the SWRCB Recycled Water Policy, which 
encourages reliance on local, drought‐proof water supplies. 

 Seawater intrusion barrier projects are utilizing AWT recycled 
water and imported water improve groundwater quality in both 
basins. 

 Use of recycled water at the seawater intrusion barriers to replace 
imported water is consistent with the SWRCB Recycled Water 
Policy, which encourages increased reliance on local, drought‐
proof water sources. 

 Recycled water used for irrigation will not use more than 10% of 
the available AC in either basin. 

 Recycled water used for irrigation will not cause groundwater 
quality to exceed BPO/BSBPOs. 

 Use of recycled water for irrigation to replace imported water and 
groundwater is consistent with the SWRCB Recycled Water Policy, 
which encourages increased reliance on local, drought‐proof water 
sources. 

The water quality changes 
associated with proposed 
recycled water project(s) will 
not unreasonably affect 
present and anticipated 
beneficial uses.   

The water quality changes 
will not result in water quality 
less than prescribed in the 
Basin Plan.   
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SWRCB Resolution No. 68‐16 
Component 

Anti‐Degradation Assessment Result 

The projects are consistent 
with the use of best 
practicable treatment or 
control to avoid pollution or 
nuisance and maintain the 
highest water quality 
consistent with the maximum 
benefit to the people of the 
State.   

 The proposed recycled water projects in the CBWCB are consistent 
with the use of the best practicable treatment or control to avoid 
pollution or nuisance and maintain the highest water quality 
consistent with the maximum benefit to the people of the State. 

 The proposed GRIP recycled water project will use either tertiary‐
treated and/or AWT recycled water; higher loading associated with 
GRIP B will not use more than 10% of the available (AC) or cause 
groundwater to exceed BPO/BSBPOs. 

 The benefit to the people of the State for GRIP A versus GRIP B 
must consider the significantly higher costs associated with 
production and use of AWT recycled water. 

 The ongoing seawater intrusion barrier projects currently use AWT 
recycled water. 

 Recycled water used for irrigation is currently tertiary‐treated and 
this is the appropriate level of treatment for this very minor 
component of S/N loading, as determined from the SNMP analysis. 

The proposed project(s) is 
necessary to accommodate 
important economic or social 
development.   

 The proposed recycled water projects in the CBWCB are necessary 
to accommodate important economic and social development. 

 Given the uncertainties and increasing costs of imported water, 
increasing use of recycled water ensures a diversified and more 
reliable water supply. 

 The proposed GRIP Recycled Water Project provides a sustainable 
and reliable water source to replenish the groundwater basins, 
maintains high‐quality groundwater, complies with pertinent 
regulatory requirements by employing an institutionally feasible 
approach, minimizes costs to agencies using groundwater, and 
engages stakeholders in the decision‐making process. 

 Ongoing operation of the seawater intrusion barriers are necessary 
to prevent seawater intrusion and replenish the groundwater 
basins. 

Implementation measures 
are being or will be 
implemented to help achieve 
BPOs in the future. 

 Implementation measures are being implemented and additional 
implementation measures have been proposed in the CBWCB to 
help achieve or remain below BPO/BSBPOs in the future. 

 BPO/BSBPOs are being achieved and will not be exceeded in the 
Central Basin. 

 The ongoing operation of the seawater intrusion barriers and 
desalters are improving groundwater quality in the West Coast 
Basin and TDS and chloride levels will eventually achieve BSBPOs.  
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CBWCB – Central Basin and West Coast Basin  
GRIP – Groundwater Reliability Improvement Program          
GRIP A – GRIP Recycled Water Project A; this project alternative utilizes a blend of tertiary‐treated & AWT recycled water to 

replace imported water for recharge at the Montebello Forebay Spreading Grounds    
GRIP B – GRIP Recycled Water Project B; this project alternative utilizes 100% tertiary‐treated recycled water to replace 

imported water for recharge at the Montebello Forebay Spreading Grounds       
BPO – Basin Plan Objective           BSBPOs – Basin‐Specific Basin Plan Objectives   
SNMP – Salt and Nutrient Management Plan      S/Ns – salts and nutrients   
SWRCB – State Water Resources Control Board      AWT – advanced water treatment 
AC – assimilative capacity  
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Attachment I‐A 

Description of Mann‐Kendall Trend Test 

The Mann‐Kendall statistical trend test is a nonparametric test that is commonly used to detect 
trends in a concentration time‐series plot that contains the relative magnitudes of sample data.  
The Mann‐Kendall test is particularly applicable to groundwater quality evaluations because the 
test is statistically robust and can be effectively applied to data sets with censored values (i.e., 
non‐detects).  For datasets with more than 10 values, the normal approximation to the Mann‐
Kendall test was performed using Minitab 15 and the Minitab macro MKTREND.  For each 
dataset, the Sen’s Slope, a nonparametric alternative for estimating a slope, was also calculated 
using Minitab 15 and the Minitab macro SENSLOPE.  The Sen’s Slope represents the median 
slope for all the pairs of time points in a dataset.  For each Mann‐Kendall test, an appropriate 
method was applied to censored data.  Depending on the data distribution, any censored data 
with a reporting limit exceeding the lowest detected value in a given dataset was either 
removed or assigned a consistent concentration below the lowest detected value in the given 
dataset.  

For the Mann‐Kendall test, positive values of S, Z, and Sen’s Slope suggest a possible increasing 
concentration trend, while negative values suggest a possible decreasing trend.  A value of zero 
for S, Z, and Sen’s Slope suggests no trend.  A 95 percent confidence interval (p‐value = 0.05) 
was used to define a level of significance; p‐values less than 0.05 represent a very significant 
trend.  P‐values less than 0.10 may also suggest a trend, while trends for series with p‐values 
greater than 0.10 are considered statistically insignificant.  
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Attachment I‐B 

TDS, Chloride, and Nitrate Time‐Concentration Plots for  
WRD Nested Groundwater Monitoring Wells 
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Table I-C-1    TDS Balance for Central Basin – Baseline Period  

2000‐01 2001‐02 2002‐03 2003‐04 2004‐05 2005‐06 2006‐07 2007‐08 2008‐09 2009‐10 Average

Spreading Grounds 62,304 80,722 69,001 53,213 79,173 88,504 60,568 50,083 44,366 70,873 65,880

Seawater Barrier 2,090 3,333 1,953 2,207 1,804 567 660 3,156 4,093 2,404 2,227

Precipitation Infiltration  5,067 0 5,087 2,620 5,159 3,635 82 5,198 2,983 4,462 3,429

Mountain Front Recharge 3,248 0 3,248 1,331 2,693 4,658 938 2,624 1,639 1,532 2,191

Irrigation Return Flows 29,980 36,283 31,346 32,487 29,401 28,889 30,401 33,996 32,598 31,047 31,643

Subsurface Inflow 26,111 29,934 27,187 30,008 21,632 25,875 30,974 31,433 35,973 35,657 29,478

Total Inflow 128,800 150,271 137,823 121,866 139,863 152,129 123,623 126,490 121,652 145,974 134,849

Groundwater Production ‐130,175 ‐133,676 ‐126,435 ‐132,801 ‐125,559 ‐126,454 ‐131,083 ‐135,824 ‐129,100 ‐129,309 ‐130,042

Subsurface Outflow ‐4,862 ‐4,789 ‐4,913 ‐4,003 ‐3,503 ‐3,413 ‐3,359 ‐2,559 ‐2,702 ‐2,107 ‐3,621

Total Outflow ‐135,036 ‐138,466 ‐131,348 ‐136,805 ‐129,062 ‐129,867 ‐134,443 ‐138,383 ‐131,802 ‐131,416 ‐133,663

‐6,236 11,806 6,475 ‐14,939 10,801 22,261 ‐10,819 ‐11,893 ‐10,150 14,558 1,186

‐6,236 5,569 12,044 ‐2,894 7,906 30,168 19,348 7,455 ‐2,695 11,863

Negative numbers  indicate loss  or reduction

CENTRAL BASIN GROUNDWATER TDS BALANCE

Outflow of TDS Mass from Groundwater (in tons)

Cumulative Change in Mass

Change in TDS Mass in Groundwater (in tons)

Water Year

Annual Change in Mass

Inflow of TDS Mass to Groundwater (in tons)
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Table I-C-2    Chloride Balance for Central Basin – Baseline Period 

2000‐01 2001‐02 2002‐03 2003‐04 2004‐05 2005‐06 2006‐07 2007‐08 2008‐09 2009‐10 Average

Spreading Grounds 12,496 16,689 14,185 11,602 10,251 17,181 14,137 10,647 9,494 14,571 13,125

Seawater Barrier 491 663 549 572 341 102 128 564 656 400 447

Precipitation Infiltration  676 0 678 349 688 485 11 693 398 595 457

Mountain Front Recharge 505 0 505 133 176 770 217 421 265 153 314

Irrigation Return Flows 4,454 5,152 5,136 5,157 4,219 4,106 4,367 4,825 4,385 4,205 4,601

Subsurface Inflow 3,732 3,731 3,477 3,837 2,618 3,386 4,034 4,927 5,032 5,346 4,012

Total Inflow 22,354 26,235 24,529 21,651 18,292 26,029 22,895 22,077 20,230 25,270 22,956

Groundwater Production ‐16,419 ‐16,966 ‐16,141 ‐16,963 ‐16,226 ‐16,433 ‐17,097 ‐17,631 ‐16,890 ‐17,100 ‐16,787

Subsurface Outflow ‐724 ‐709 ‐715 ‐596 ‐513 ‐507 ‐503 ‐391 ‐399 ‐309 ‐537

Total Outflow ‐17,143 ‐17,675 ‐16,857 ‐17,559 ‐16,739 ‐16,940 ‐17,600 ‐18,022 ‐17,289 ‐17,409 ‐17,323

5,211 8,560 7,673 4,093 1,553 9,090 5,294 4,055 2,941 7,861 5,633

5,211 13,771 21,444 25,537 27,090 36,179 41,474 45,528 48,470 56,330

Negative numbers  indicate loss  or reduction

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

CENTRAL BASIN GROUNDWATER CHLORIDE BALANCE

Water Year

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)
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Table I-C-3    Nitrate Balance for Central Basin – Baseline Period 

2000‐01 2001‐02 2002‐03 2003‐04 2004‐05 2005‐06 2006‐07 2007‐08 2008‐09 2009‐10 Average

Spreading Grounds 307.6 312.6 316.5 292.0 337.8 458.0 237.6 252.2 262.7 299.4 307.6

Seawater Barrier 3.7 3.7 3.9 4.9 3.4 2.4 2.9 6.7 7.6 8.3 4.8

Precipitation Infiltration  6.1 0.0 6.7 2.9 5.6 2.8 0.1 8.1 2.3 3.8 3.8

Mountain Front Recharge 19.8 0.0 19.8 8.5 13.8 36.1 4.2 15.1 12.0 7.1 13.6

Irrigation Return Flows 4.9 5.3 5.1 5.3 4.7 4.8 5.0 4.8 4.4 4.3 4.9

Subsurface Inflow 73.8 87.5 82.2 89.5 51.2 70.7 85.6 91.7 96.9 113.1 84.2

Total Inflow 415.8 409.1 434.2 403.2 416.6 574.8 335.3 378.6 386.0 435.9 419.0

Groundwater Production ‐104.9 ‐107.5 ‐104.7 ‐107.7 ‐107.4 ‐111.0 ‐114.3 ‐115.4 ‐112.6 ‐117.8 ‐110.3

Subsurface Outflow ‐1.1 ‐1.2 ‐1.2 ‐1.0 ‐0.9 ‐0.9 ‐0.9 ‐0.7 ‐0.8 ‐0.6 ‐0.9

Total Outflow ‐106.0 ‐108.7 ‐106.0 ‐108.7 ‐108.3 ‐111.9 ‐115.2 ‐116.1 ‐113.4 ‐118.4 ‐111.3

309.8 300.4 328.2 294.5 308.3 462.9 220.1 262.5 272.6 317.5 307.7

309.8 610.2 938.4 1,232.9 1,541.2 2,004.1 2,224.2 2,486.7 2,759.3 3,076.8

Negative numbers  indicate loss  or reduction

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

CENTRAL BASIN GROUNDWATER NITRATE BALANCE

Water Year

Inflow of Nitrate Mass to Groundwater (in tons)
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Table I-C-4    TDS Balance for West Coast Basin – Baseline Period 

 

  

2000‐01 2001‐02 2002‐03 2003‐04 2004‐05 2005‐06 2006‐07 2007‐08 2008‐09 2009‐10 Average

Spreading Grounds 124 165 59 35 39 15 0 198 550 89 127

Seawater Barriers 10,106 12,076 8,873 5,541 5,669 5,067 6,519 9,516 12,102 12,833 8,830

Precipitation Infiltration  2,531 0 2,616 1,361 2,620 1,857 51 2,465 1,196 2,195 1,689

Mountain Front Recharge 1,205 0 1,222 490 1,010 1,748 356 931 517 557 804

Irrigation Return Flows 11,707 13,003 11,934 11,392 10,892 10,314 10,457 15,818 16,471 15,172 12,716

Subsurface Inflow 28,992 27,019 28,447 30,588 27,237 23,160 23,672 21,959 27,015 21,148 25,924

Total Inflow 54,665 52,263 53,150 49,407 47,467 42,162 41,055 50,886 57,851 51,995 50,090

Groundwater Production ‐70,048 ‐65,151 ‐66,727 ‐61,968 ‐52,811 ‐47,729 ‐49,208 ‐49,983 ‐58,897 ‐56,844 ‐57,937

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐70,048 ‐65,151 ‐66,727 ‐61,968 ‐52,811 ‐47,729 ‐49,208 ‐49,983 ‐58,897 ‐56,844 ‐57,937

‐15,383 ‐12,888 ‐13,577 ‐12,561 ‐5,344 ‐5,567 ‐8,153 903 ‐1,046 ‐4,849 ‐7,847

‐15,383 ‐28,271 ‐41,848 ‐54,409 ‐59,753 ‐65,320 ‐73,473 ‐72,570 ‐73,617 ‐78,466

Negative numbers indicate loss or reduction

Cumulative Change in Mass

WEST COAST BASIN GROUNDWATER TDS BALANCE

Water Year

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Change in TDS Mass in Groundwater (in tons)

Annual Change in Mass
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Table I-C-5    Chloride Balance for West Coast Basin – Baseline Period 

 

2000‐01 2001‐02 2002‐03 2003‐04 2004‐05 2005‐06 2006‐07 2007‐08 2008‐09 2009‐10 Average

Spreading Grounds 19 18 9 4 4 2 0 25 79 10 17

Seawater Barriers 2,076 2,521 2,370 2,377 1,042 1,175 1,473 1,963 2,062 2,711 1,977

Precipitation Infiltration  337 0 349 181 349 248 7 329 159 293 225

Mountain Front Recharge 187 0 190 49 66 289 82 149 84 56 115

Irrigation Return Flows 3,380 3,217 3,677 3,330 2,698 2,488 2,705 3,506 3,471 3,324 3,179

Subsurface Inflow 15,535 13,977 14,793 16,237 14,234 11,883 12,198 11,475 14,410 11,113 13,586

Total Inflow 21,535 19,733 21,388 22,178 18,393 16,084 16,465 17,446 20,265 17,506 19,099

Groundwater Production ‐35,061 ‐32,610 ‐33,399 ‐31,017 ‐26,434 ‐23,890 ‐24,630 ‐25,018 ‐29,480 ‐28,452 ‐28,999

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐35,061 ‐32,610 ‐33,399 ‐31,017 ‐26,434 ‐23,890 ‐24,630 ‐25,018 ‐29,480 ‐28,452 ‐28,999

‐13,526 ‐12,877 ‐12,012 ‐8,839 ‐8,040 ‐7,806 ‐8,165 ‐7,572 ‐9,215 ‐10,946 ‐9,900

‐13,526 ‐26,403 ‐38,415 ‐47,254 ‐55,294 ‐63,100 ‐71,265 ‐78,837 ‐88,052 ‐98,998

Negative numbers indicate loss or reduction

WEST COAST BASIN GROUNDWATER CHLORIDE BALANCE

Water Year

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass
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Table I-C-6    Nitrate Balance for West Coast Basin – Baseline Period 

 

2000‐01 2001‐02 2002‐03 2003‐04 2004‐05 2005‐06 2006‐07 2007‐08 2008‐09 2009‐10 Average

Spreading Grounds 0.5 0.5 0.6 0.2 0.2 0.1 0.0 1.8 3.9 0.5 0.8

Seawater Barriers 16.9 17.1 15.3 13.2 10.2 13.0 17.0 17.8 13.3 19.0 15.3

Precipitation Infiltration  3.0 0.0 3.4 1.5 2.8 1.4 0.1 3.9 0.9 1.9 1.9

Mountain Front Recharge 7.3 0.0 7.4 3.1 5.2 13.6 1.6 5.3 3.8 2.6 5.0

Irrigation Return Flows 2.4 2.0 2.3 2.3 2.2 2.2 2.3 2.1 2.0 1.9 2.2

Subsurface Inflow 9.9 8.4 11.2 10.8 11.9 11.4 9.7 11.5 11.2 11.5 10.7

Total Inflow 40.1 28.1 40.3 31.2 32.5 41.6 30.6 42.5 35.0 37.3 35.9

Groundwater Production ‐3.8 ‐3.8 ‐4.1 ‐4.0 ‐3.5 ‐3.3 ‐3.8 ‐4.0 ‐4.9 ‐5.0 ‐4.0

Subsurface Outflow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Outflow ‐3.8 ‐3.8 ‐4.1 ‐4.0 ‐3.5 ‐3.3 ‐3.8 ‐4.0 ‐4.9 ‐5.0 ‐4.0

36.2 24.4 36.1 27.2 29.0 38.3 26.9 38.5 30.1 32.3 31.9

36.2 60.6 96.7 123.9 152.9 191.2 218.1 256.5 286.6 318.9

Negative numbers indicate loss or reduction

Cumulative Change in Mass

WEST COAST BASIN GROUNDWATER NITRATE BALANCE

Water Year

Inflow of Nitrate Mass to Groundwater (in tons)

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)

Annual Change in Mass
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Table I-C-7    TDS Balance for Central Basin, No Future Projects (Scenario 1) – Future Planning Period 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 67,286 67,286 67,286 67,286 67,286 67,286 67,286 67,286 67,286 67,286 67,286 67,286 67,286 67,286 67,286 67,286

Seawater Barrier 2,091 2,091 2,091 2,091 2,091 2,091 2,091 2,091 2,091 2,091 2,091 2,091 2,091 2,091 2,091 2,091

Precipitation Infiltration  3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429

Mountain Front Recharge 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302

Irrigation Return Flows 31,719 31,719 31,719 31,719 31,719 31,719 31,719 31,719 31,719 31,719 31,719 31,719 31,719 31,719 31,719 31,719

Subsurface Inflow 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359

Total Inflow 135,186 135,186 135,186 135,186 135,186 135,186 135,186 135,186 135,186 135,186 135,186 135,186 135,186 135,186 135,186 135,186

Groundwater Production ‐129,943 ‐130,074 ‐130,143 ‐130,172 ‐130,183 ‐130,189 ‐130,200 ‐130,220 ‐130,252 ‐130,295 ‐130,350 ‐130,416 ‐130,490 ‐130,572 ‐130,660 ‐130,277

Subsurface Outflow ‐3,670 ‐3,672 ‐3,664 ‐3,654 ‐3,643 ‐3,633 ‐3,625 ‐3,618 ‐3,613 ‐3,609 ‐3,606 ‐3,604 ‐3,603 ‐3,603 ‐3,603 ‐3,628

Total Outflow ‐133,614 ‐133,745 ‐133,807 ‐133,826 ‐133,825 ‐133,822 ‐133,825 ‐133,838 ‐133,865 ‐133,905 ‐133,957 ‐134,020 ‐134,093 ‐134,174 ‐134,263 ‐133,905

1,573 1,441 1,380 1,361 1,361 1,365 1,362 1,348 1,322 1,282 1,230 1,166 1,093 1,012 924 1,281

1,573 3,014 4,393 5,754 7,115 8,480 9,842 11,190 12,512 13,794 15,023 16,190 17,283 18,295 19,219

528.8 529.1 529.5 529.8 530.1 530.4 530.7 531.0 531.3 531.6 531.9 532.2 532.5 532.8 533.1

0.3 0.6 1.0 1.3 1.6 1.9 2.2 2.5 2.8 3.1 3.4 3.7 4.0 4.3 4.6

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction
The annual TDS, chloride, and nitrate loads in No Future Projects Scenario are slightly different than the 10‐year baseline average loads because the simple average (not weighted‐average) baseline concentration was applied 

      to future volumes; this is reasonable because there is no strong correlation between concentration and flow volume for each factor during the baseline period

Change in TDS Mass in Groundwater (in tons)

Simulated TDS Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Cumulative Change in Mass

Annual Change in Mass

CENTRAL BASIN GROUNDWATER TDS BALANCE

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Water Year
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Table I-C-8    Chloride Balance for Central Basin, No Future Projects (Scenario 1) – Future Planning Period   

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 13,807 13,807 13,807 13,807 13,807 13,807 13,807 13,807 13,807 13,807 13,807 13,807 13,807 13,807 13,807 13,807

Seawater Barrier 422 422 422 422 422 422 422 422 422 422 422 422 422 422 422 422

Precipitation Infiltration  457 457 457 457 457 457 457 457 457 457 457 457 457 457 457 457

Mountain Front Recharge 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358

Irrigation Return Flows 4,599 4,599 4,599 4,599 4,599 4,599 4,599 4,599 4,599 4,599 4,599 4,599 4,599 4,599 4,599 4,599

Subsurface Inflow 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813

Total Inflow 23,457 23,457 23,457 23,457 23,457 23,457 23,457 23,457 23,457 23,457 23,457 23,457 23,457 23,457 23,457 23,457

Groundwater Production ‐16,252 ‐16,372 ‐16,502 ‐16,639 ‐16,778 ‐16,918 ‐17,058 ‐17,195 ‐17,330 ‐17,462 ‐17,592 ‐17,718 ‐17,842 ‐17,963 ‐18,081 ‐17,180

Subsurface Outflow ‐545 ‐541 ‐540 ‐539 ‐539 ‐540 ‐541 ‐542 ‐543 ‐544 ‐545 ‐546 ‐547 ‐549 ‐550 ‐543

Total Outflow ‐16,797 ‐16,914 ‐17,042 ‐17,178 ‐17,317 ‐17,458 ‐17,598 ‐17,737 ‐17,873 ‐18,006 ‐18,137 ‐18,265 ‐18,389 ‐18,511 ‐18,630 ‐17,724

6,660 6,543 6,415 6,279 6,140 5,999 5,859 5,720 5,584 5,451 5,320 5,192 5,068 4,946 4,827 5,733

6,660 13,203 19,618 25,898 32,037 38,036 43,895 49,615 55,199 60,650 65,970 71,162 76,230 81,175 86,002

67.0 67.4 67.8 68.2 68.5 68.9 69.2 69.6 69.9 70.2 70.5 70.9 71.2 71.5 71.8

0.4 0.8 1.1 1.5 1.9 2.2 2.6 2.9 3.3 3.6 3.9 4.2 4.5 4.8 5.1

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction
The annual TDS, chloride, and nitrate loads in No Future Projects Scenario are slightly different than the 10‐year baseline average loads because the simple average (not weighted‐average) baseline concentration was applied 

      to future volumes; this is reasonable because there is no strong correlation between concentration and flow volume for each factor during the baseline period

Water Year

Simulated Chloride Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

CENTRAL BASIN GROUNDWATER CHLORIDE BALANCE

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass
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Table I-C-9 Nitrate Balance for Central Basin, No Future Projects (Scenario 1) – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 318.1 318.1 318.1 318.1 318.1 318.1 318.1 318.1 318.1 318.1 318.1 318.1 318.1 318.1 318.1 318.1

Seawater Barrier 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8

Precipitation Infiltration  3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8

Mountain Front Recharge 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0

Irrigation Return Flows 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9

Subsurface Inflow 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2

Total Inflow 429.7 429.7 429.7 429.7 429.7 429.7 429.7 429.7 429.7 429.7 429.7 429.7 429.7 429.7 429.7 429.7

Groundwater Production ‐101.5 ‐103.8 ‐106.1 ‐108.3 ‐110.4 ‐112.6 ‐114.7 ‐116.8 ‐118.9 ‐120.9 ‐123.0 ‐125.0 ‐126.9 ‐128.9 ‐130.8 ‐116.6

Subsurface Outflow ‐0.8 ‐0.9 ‐0.9 ‐0.9 ‐1.0 ‐1.0 ‐1.0 ‐1.0 ‐1.1 ‐1.1 ‐1.1 ‐1.2 ‐1.2 ‐1.2 ‐1.3 ‐1.0

Total Outflow ‐102.3 ‐104.7 ‐107.0 ‐109.2 ‐111.4 ‐113.6 ‐115.7 ‐117.9 ‐120.0 ‐122.0 ‐124.1 ‐126.1 ‐128.2 ‐130.1 ‐132.1 ‐117.6

327.4 325.0 322.8 320.5 318.3 316.1 314.0 311.9 309.7 307.7 305.6 303.6 301.6 299.6 297.6 312.1

327.4 652.4 975.1 1,295.7 1,614.0 1,930.1 2,244.1 2,556.0 2,865.7 3,173.4 3,479.0 3,782.5 4,084.1 4,383.7 4,681.3

0.29 0.29 0.30 0.31 0.32 0.32 0.33 0.34 0.35 0.35 0.36 0.37 0.37 0.38 0.39

0.01 0.02 0.02 0.03 0.04 0.05 0.05 0.06 0.07 0.07 0.08 0.09 0.09 0.10 0.11

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction
The annual TDS, chloride, and nitrate loads in No Future Projects Scenario are slightly different than the 10‐year baseline average loads because the simple average (not weighted‐average) baseline concentration was applied 

      to future volumes; this is reasonable because there is no strong correlation between concentration and flow volume for each factor during the baseline period

Water Year

CENTRAL BASIN GROUNDWATER NITRATE BALANCE

Inflow of Nitrate Mass to Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

Simulated Nitrate Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)
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Table I-C-10   TDS Balance for West Coast Basin, No Future Projects (Scenario 1) – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139

Seawater Barriers 8,726 8,726 8,726 8,726 8,726 8,726 8,726 8,726 8,726 8,726 8,726 8,726 8,726 8,726 8,726 8,726

Precipitation Infiltration  1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689

Mountain Front Recharge 839 839 839 839 839 839 839 839 839 839 839 839 839 839 839 839

Irrigation Return Flows 12,858 12,858 12,858 12,858 12,858 12,858 12,858 12,858 12,858 12,858 12,858 12,858 12,858 12,858 12,858 12,858

Subsurface Inflow 24,909 25,170 25,355 25,490 25,591 25,669 25,730 25,780 25,821 25,856 25,886 25,912 25,935 25,955 25,973 25,669

Total Inflow 49,161 49,422 49,607 49,742 49,843 49,921 49,982 50,032 50,073 50,108 50,138 50,164 50,187 50,207 50,226 49,921

Groundwater Production ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937 ‐57,937

‐8,776 ‐8,514 ‐8,330 ‐8,195 ‐8,094 ‐8,016 ‐7,954 ‐7,904 ‐7,863 ‐7,829 ‐7,799 ‐7,773 ‐7,750 ‐7,730 ‐7,711 ‐8,016

‐8,776 ‐17,290 ‐25,619 ‐33,814 ‐41,908 ‐49,924 ‐57,878 ‐65,782 ‐73,646 ‐81,474 ‐89,273 ‐97,046 ‐104,796 ‐112,525 ‐120,236

888.4 886.8 885.2 883.7 882.1 880.6 879.1 877.6 876.0 874.5 873.0 871.5 870.1 868.6 867.1

‐1.7 ‐3.3 ‐4.9 ‐6.4 ‐8.0 ‐9.5 ‐11.0 ‐12.5 ‐14.1 ‐15.6 ‐17.1 ‐18.6 ‐20.0 ‐21.5 ‐23.0

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

The annual TDS, chloride, and nitrate loads in No Future Projects Scenario are slightly different than the 10‐year baseline average loads because the simple average (not weighted‐average) baseline concentration was applied 

      to future volumes; this is reasonable because there is no strong correlation between concentration and flow volume for each factor during the baseline period

WEST COAST BASIN GROUNDWATER TDS BALANCE

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Change in TDS Mass in Groundwater (in tons)

Cumulative Change in Mass

Annual Change in Mass

Water Year
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Table I-C-11    Chloride Balance for West Coast Basin, No Future Projects (Scenario 1) – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18

Seawater Barriers 1,963 1,963 1,963 1,963 1,963 1,963 1,963 1,963 1,963 1,963 1,963 1,963 1,963 1,963 1,963 1,963

Precipitation Infiltration  225 225 225 225 225 225 225 225 225 225 225 225 225 225 225 225

Mountain Front Recharge 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130

Irrigation Return Flows 3,193 3,193 3,193 3,193 3,193 3,193 3,193 3,193 3,193 3,193 3,193 3,193 3,193 3,193 3,193 3,193

Subsurface Inflow 13,235 13,301 13,352 13,392 13,423 13,449 13,470 13,487 13,502 13,516 13,527 13,537 13,547 13,555 13,563 13,457

Total Inflow 18,766 18,832 18,883 18,922 18,954 18,979 19,001 19,018 19,033 19,046 19,058 19,068 19,077 19,086 19,093 18,988

Groundwater Production ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999 ‐28,999

‐10,233 ‐10,167 ‐10,116 ‐10,077 ‐10,045 ‐10,020 ‐9,999 ‐9,981 ‐9,966 ‐9,953 ‐9,941 ‐9,931 ‐9,922 ‐9,913 ‐9,906 ‐10,011

‐10,233 ‐20,400 ‐30,517 ‐40,593 ‐50,639 ‐60,659 ‐70,657 ‐80,638 ‐90,604 ‐100,557 ‐110,499 ‐120,430 ‐130,352 ‐140,265 ‐150,171

304.3 302.7 301.1 299.5 297.9 296.3 294.7 293.2 291.6 290.0 288.5 286.9 285.3 283.8 282.2

‐1.6 ‐3.2 ‐4.8 ‐6.4 ‐8.0 ‐9.6 ‐11.2 ‐12.7 ‐14.3 ‐15.9 ‐17.4 ‐19.0 ‐20.5 ‐22.1 ‐23.6

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Simulated Chloride Groundwater Quality

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass

The annual TDS, chloride, and nitrate loads in No Future Projects Scenario are slightly different than the 10‐year baseline average loads because the simple average (not weighted‐average) baseline concentration was applied 

      to future volumes; this is reasonable because there is no strong correlation between concentration and flow volume for each factor during the baseline period

Cumulative Change in Mass

Water Year

WEST COAST BASIN GROUNDWATER CHLORIDE BALANCE
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Table I-C-12    Nitrate Balance for West Coast Basin, No Future Projects (Scenario 1) – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

Seawater Barriers 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0

Precipitation Infiltration  1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9

Mountain Front Recharge 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1

Irrigation Return Flows 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2

Subsurface Inflow 10.6 10.6 10.7 10.7 10.7 10.8 10.8 10.8 10.9 10.9 10.9 11.0 11.0 11.0 11.1 10.8

Total Inflow 35.5 35.6 35.6 35.6 35.7 35.7 35.7 35.8 35.8 35.8 35.9 35.9 35.9 36.0 36.0 35.8

Groundwater Production ‐3.0 ‐3.2 ‐3.5 ‐3.7 ‐4.0 ‐4.2 ‐4.5 ‐4.7 ‐5.0 ‐5.2 ‐5.5 ‐5.7 ‐6.0 ‐6.2 ‐6.5 ‐4.7

Subsurface Outflow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Outflow ‐3.0 ‐3.2 ‐3.5 ‐3.7 ‐4.0 ‐4.2 ‐4.5 ‐4.7 ‐5.0 ‐5.2 ‐5.5 ‐5.7 ‐6.0 ‐6.2 ‐6.5 ‐4.7

32.6 32.4 32.1 31.9 31.7 31.5 31.3 31.0 30.8 30.6 30.4 30.2 29.9 29.7 29.5 31.0

32.6 64.9 97.1 129.0 160.7 192.2 223.5 254.5 285.3 315.9 346.3 376.5 406.5 436.2 465.7

0.06 0.06 0.07 0.07 0.08 0.08 0.09 0.09 0.10 0.10 0.11 0.11 0.12 0.12 0.12

0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.06 0.06 0.07 0.07

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Simulated Nitrate Groundwater Quality

WEST COAST BASIN GROUNDWATER NITRATE BALANCE

The annual TDS, chloride, and nitrate loads in No Future Projects Scenario are slightly different than the 10‐year baseline average loads because the simple average (not weighted‐average) baseline concentration was applied 

      to future volumes; this is reasonable because there is no strong correlation between concentration and flow volume for each factor during the baseline period

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)

Inflow of Nitrate Mass to Groundwater (in tons)

Cumulative Change in Mass

Annual Change in Mass

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Water Year
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Table I-C-13    TDS Balance for Central Basin, Scenario 8 – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 68,169 72,306 72,306 72,306 74,494 74,494 74,494 70,521 70,521 70,521 70,521 70,521 70,521 70,521 70,521 71,516

Seawater Barrier 2,168 2,168 2,168 2,168 644 644 644 644 644 644 644 644 644 644 644 1,050

Precipitation Infiltration  3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429

Mountain Front Recharge 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302

Irrigation Return Flows 28,719 28,760 28,804 28,849 28,893 28,938 28,982 29,027 29,072 29,117 29,162 29,208 29,253 29,296 28,876 28,997

Subsurface Inflow 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359

Total Inflow 133,147 137,325 137,370 137,414 138,122 138,166 138,211 134,282 134,327 134,372 134,417 134,462 134,508 134,551 134,131 135,654

Groundwater Production ‐129,943 ‐130,058 ‐130,109 ‐130,125 ‐130,127 ‐130,113 ‐130,123 ‐130,155 ‐130,190 ‐130,207 ‐130,212 ‐130,214 ‐130,215 ‐130,221 ‐130,231 ‐130,149

Subsurface Outflow ‐3,670 ‐3,670 ‐3,659 ‐3,648 ‐3,636 ‐3,624 ‐3,615 ‐3,609 ‐3,605 ‐3,599 ‐3,591 ‐3,585 ‐3,579 ‐3,574 ‐3,571 ‐3,616

Total Outflow ‐133,614 ‐133,728 ‐133,768 ‐133,772 ‐133,763 ‐133,736 ‐133,738 ‐133,764 ‐133,796 ‐133,806 ‐133,804 ‐133,798 ‐133,794 ‐133,795 ‐133,801 ‐133,765

‐467 3,597 3,602 3,642 4,359 4,430 4,473 518 531 566 613 664 714 756 329 1,888

‐467 3,131 6,732 10,374 14,733 19,162 23,635 24,153 24,684 25,250 25,863 26,527 27,241 27,997 28,326

528.6 528.8 528.9 529.1 529.2 529.4 529.6 529.5 529.4 529.4 529.4 529.3 529.3 529.2 529.2

0.1 0.3 0.4 0.6 0.7 0.9 1.1 1.0 0.9 0.9 0.9 0.8 0.8 0.7 0.7

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

See Table I‐1 for a description of Scenario 8

Change in TDS Mass in Groundwater (in tons)

Simulated TDS Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Cumulative Change in Mass

Annual Change in Mass

CENTRAL BASIN GROUNDWATER TDS BALANCE

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Water Year
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Table I-C-14    Chloride Balance for Central Basin, Scenario 8 – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 14,095 15,050 15,050 15,050 15,664 15,664 15,664 14,852 14,852 14,852 14,852 14,852 14,852 14,852 14,852 15,003

Seawater Barrier 458 458 458 458 135 135 135 135 135 135 135 135 135 135 135 221

Precipitation Infiltration  457 457 457 457 457 457 457 457 457 457 457 457 457 457 457 457

Mountain Front Recharge 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358

Irrigation Return Flows 4,144 4,156 4,168 4,181 4,193 4,206 4,218 4,231 4,243 4,256 4,268 4,281 4,294 4,305 4,203 4,223

Subsurface Inflow 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813

Total Inflow 23,325 24,291 24,304 24,316 24,621 24,633 24,646 23,846 23,858 23,871 23,883 23,896 23,909 23,920 23,818 24,076

Groundwater Production ‐16,252 ‐16,371 ‐16,501 ‐16,640 ‐16,784 ‐16,929 ‐17,077 ‐17,228 ‐17,375 ‐17,512 ‐17,643 ‐17,767 ‐17,886 ‐18,001 ‐18,112 ‐17,205

Subsurface Outflow ‐545 ‐541 ‐539 ‐539 ‐539 ‐540 ‐541 ‐543 ‐545 ‐546 ‐547 ‐548 ‐549 ‐549 ‐550 ‐544

Total Outflow ‐16,797 ‐16,912 ‐17,040 ‐17,179 ‐17,324 ‐17,469 ‐17,619 ‐17,771 ‐17,920 ‐18,059 ‐18,190 ‐18,314 ‐18,434 ‐18,550 ‐18,662 ‐17,749

6,528 7,379 7,264 7,137 7,297 7,165 7,027 6,075 5,938 5,812 5,694 5,582 5,474 5,370 5,155 6,326

6,528 13,907 21,171 28,308 35,605 42,769 49,796 55,871 61,809 67,621 73,315 78,896 84,371 89,741 94,896

67.0 67.4 67.8 68.2 68.6 68.9 69.3 69.6 69.9 70.2 70.5 70.8 71.1 71.4 71.6

0.4 0.8 1.1 1.5 1.9 2.3 2.7 3.0 3.3 3.6 3.9 4.2 4.4 4.7 5.0

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

See Table I‐1 for a description of Scenario 8

Water Year

Simulated Chloride Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

CENTRAL BASIN GROUNDWATER CHLORIDE BALANCE

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass
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Table I-C-15    Nitrate Balance for Central Basin, Scenario 8 – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 331.5 354.0 354.0 354.0 373.7 373.7 373.7 380.5 380.5 380.5 380.5 380.5 380.5 380.5 380.5 370.6

Seawater Barrier 6.3 6.3 6.3 6.3 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 9.8

Precipitation Infiltration  3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8

Mountain Front Recharge 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0

Irrigation Return Flows 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3

Subsurface Inflow 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2

Total Inflow 444.0 466.5 466.5 466.5 491.1 491.1 491.1 497.9 497.9 497.9 497.9 497.9 497.9 497.9 497.9 486.7

Groundwater Production ‐101.5 ‐103.9 ‐106.3 ‐108.7 ‐111.2 ‐113.7 ‐116.4 ‐119.1 ‐121.8 ‐124.5 ‐127.2 ‐129.8 ‐132.4 ‐135.0 ‐137.4 ‐119.3

Subsurface Outflow ‐0.8 ‐0.9 ‐0.9 ‐0.9 ‐0.9 ‐1.0 ‐1.0 ‐1.1 ‐1.1 ‐1.1 ‐1.2 ‐1.2 ‐1.3 ‐1.3 ‐1.3 ‐1.1

Total Outflow ‐102.3 ‐104.7 ‐107.1 ‐109.6 ‐112.1 ‐114.7 ‐117.4 ‐120.2 ‐122.9 ‐125.7 ‐128.4 ‐131.1 ‐133.7 ‐136.3 ‐138.8 ‐120.3

341.7 361.8 359.4 356.9 378.9 376.3 373.6 377.7 375.0 372.2 369.5 366.8 364.2 361.6 359.1 366.3

341.7 703.5 1,062.8 1,419.7 1,798.6 2,175.0 2,548.6 2,926.4 3,301.4 3,673.6 4,043.1 4,410.0 4,774.2 5,135.8 5,494.9

0.29 0.30 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.37 0.38 0.39 0.40 0.41 0.42

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.09 0.10 0.11 0.12 0.13 0.14

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

See Table I‐1 for a description of Scenario 8

Water Year

CENTRAL BASIN GROUNDWATER NITRATE BALANCE

Inflow of Nitrate Mass to Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

Simulated Nitrate Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)
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Table I-C-16    TDS Balance for West Coast Basin, Scenario 8 – Future Planning Period   

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 184 184 184 184 184 184 184 425 425 425 425 425 425 425 425 313

Seawater Barriers 6,443 7,256 4,765 3,240 3,240 3,240 3,240 3,240 2,487 2,487 2,487 2,487 2,487 2,487 2,487 3,471

Precipitation Infiltration  1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689

Mountain Front Recharge 839 839 839 839 839 839 839 839 839 839 839 839 839 839 839 839

Irrigation Return Flows 11,676 11,684 11,732 11,847 11,962 12,077 12,191 12,306 12,421 12,535 12,650 12,765 12,879 12,994 13,222 12,329

Subsurface Inflow 24,909 25,184 25,357 25,478 25,616 25,715 25,792 25,853 25,917 25,970 26,010 26,042 26,068 26,090 26,109 25,740

Total Inflow 45,739 46,836 44,566 43,277 43,529 43,743 43,935 44,352 43,778 43,946 44,100 44,247 44,388 44,524 44,772 44,382

Groundwater Production ‐63,269 ‐62,623 ‐61,462 ‐61,462 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐67,911

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐63,269 ‐62,623 ‐61,462 ‐61,462 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐67,911

‐17,530 ‐15,787 ‐16,896 ‐18,185 ‐26,458 ‐26,244 ‐26,052 ‐25,635 ‐26,209 ‐26,041 ‐25,886 ‐25,740 ‐25,599 ‐25,462 ‐25,215 ‐23,529

‐17,530 ‐33,317 ‐50,212 ‐68,397 ‐94,855 ‐121,099 ‐147,152 ‐172,786 ‐198,995 ‐225,036 ‐250,923 ‐276,663 ‐302,262 ‐327,724 ‐352,940

887.3 884.6 881.8 878.3 874.2 870.1 866.1 861.9 857.7 853.5 849.3 845.1 841.0 836.8 832.7

‐2.8 ‐5.5 ‐8.3 ‐11.8 ‐15.9 ‐20.0 ‐24.0 ‐28.2 ‐32.4 ‐36.6 ‐40.8 ‐45.0 ‐49.2 ‐53.3 ‐57.4

mg/L ‐ milligrams per liter AWT ‐ advanced water treatment

Negative numbers indicate loss or reduction GRIP ‐ Groundwater Reliability Improvement Project

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

See Table I‐1 for a description of Scenario 8

WEST COAST BASIN GROUNDWATER TDS BALANCE

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Change in TDS Mass in Groundwater (in tons)

Cumulative Change in Mass

Annual Change in Mass

Water Year
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Table I-C-17    Chloride Balance for West Coast Basin, Scenario 8 – Future Planning Period  

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 24 24 24 24 24 24 24 56 56 56 56 56 56 56 56 41

Seawater Barriers 1,360 1,525 950 696 696 696 696 696 588 588 588 588 588 588 588 762

Precipitation Infiltration  225 225 225 225 225 225 225 225 225 225 225 225 225 225 225 225

Mountain Front Recharge 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130

Irrigation Return Flows 3,096 3,092 3,091 3,114 3,137 3,161 3,184 3,208 3,231 3,255 3,278 3,301 3,325 3,348 3,457 3,219

Subsurface Inflow 13,235 13,304 13,353 13,390 13,429 13,460 13,484 13,505 13,526 13,543 13,558 13,570 13,580 13,589 13,597 13,475

Total Inflow 18,070 18,301 17,773 17,579 17,642 17,696 17,744 17,820 17,757 17,798 17,835 17,871 17,904 17,937 18,054 17,852

Groundwater Production ‐31,511 ‐31,128 ‐30,550 ‐30,550 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐32,857

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐31,511 ‐31,128 ‐30,550 ‐30,550 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐32,857

‐13,440 ‐12,827 ‐12,777 ‐12,971 ‐15,914 ‐15,860 ‐15,812 ‐15,736 ‐15,799 ‐15,758 ‐15,721 ‐15,685 ‐15,652 ‐15,619 ‐15,502 ‐15,005

‐13,440 ‐26,268 ‐39,044 ‐52,015 ‐67,929 ‐83,789 ‐99,600 ‐115,336 ‐131,136 ‐146,894 ‐162,615 ‐178,300 ‐193,952 ‐209,571 ‐225,073

303.8 301.8 299.9 297.7 295.3 292.9 290.5 288.1 285.7 283.2 280.8 278.4 276.0 273.6 271.2

‐2.0 ‐4.1 ‐6.0 ‐8.2 ‐10.6 ‐13.0 ‐15.4 ‐17.8 ‐20.2 ‐22.7 ‐25.1 ‐27.5 ‐29.9 ‐32.3 ‐34.7

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Simulated Chloride Groundwater Quality

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass

See Table I‐1 for a description of Scenario 8

Cumulative Change in Mass

Water Year

WEST COAST BASIN GROUNDWATER CHLORIDE BALANCE
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Table I-C-18    Nitrate Balance for West Coast Basin, Scenario 8 – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 1.1 1.1 1.1 1.1 1.1 1.1 1.1 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 1.8

Seawater Barriers 13.7 14.5 11.4 13.3 13.3 13.3 13.3 13.3 14.0 14.0 14.0 14.0 14.0 14.0 14.0 13.6

Precipitation Infiltration  1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9

Mountain Front Recharge 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1

Irrigation Return Flows 2.0 2.0 2.0 2.1 2.1 2.1 2.1 2.1 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.1

Subsurface Inflow 10.6 10.6 10.7 10.7 10.7 10.8 10.8 10.9 10.9 10.9 11.0 11.0 11.1 11.1 11.1 10.9

Total Inflow 34.4 35.2 32.1 34.1 34.2 34.2 34.3 35.8 36.5 36.6 36.7 36.7 36.8 36.9 36.9 35.4

Groundwater Production ‐3.0 ‐3.3 ‐3.5 ‐3.7 ‐4.3 ‐4.5 ‐4.8 ‐5.0 ‐5.3 ‐5.5 ‐5.8 ‐6.0 ‐6.3 ‐6.5 ‐6.8 ‐4.9

Subsurface Outflow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Outflow ‐3.0 ‐3.3 ‐3.5 ‐3.7 ‐4.3 ‐4.5 ‐4.8 ‐5.0 ‐5.3 ‐5.5 ‐5.8 ‐6.0 ‐6.3 ‐6.5 ‐6.8 ‐4.9

31.4 31.9 28.6 30.4 29.9 29.7 29.5 30.8 31.3 31.1 30.9 30.7 30.5 30.3 30.1 30.5

31.4 63.3 91.9 122.3 152.3 182.0 211.5 242.3 273.6 304.7 335.6 366.3 396.8 427.1 457.3

0.06 0.06 0.07 0.07 0.07 0.08 0.08 0.09 0.09 0.10 0.10 0.11 0.11 0.12 0.12

0.01 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.06 0.07 0.07

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Simulated Nitrate Groundwater Quality

WEST COAST BASIN GROUNDWATER NITRATE BALANCE

See Table I‐1 for a description of Scenario 8

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)

Inflow of Nitrate Mass to Groundwater (in tons)

Cumulative Change in Mass

Annual Change in Mass

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Water Year
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Table I-C-19    TDS Balance for Central Basin, Scenario 9 – Future Planning Period 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 68,169 72,306 72,306 72,306 78,141 78,141 78,141 78,141 78,141 78,141 78,141 78,141 78,141 78,141 78,141 76,309

Seawater Barriers 2,168 2,168 2,168 2,168 644 644 644 644 644 644 644 644 644 644 644 1,050

Precipitation Infiltration  3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429

Mountain Front Recharge 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302

Irrigation Return Flows 28,719 28,760 28,804 28,849 28,893 28,938 28,982 29,027 29,072 29,117 29,162 29,208 29,253 29,296 28,876 28,997

Subsurface Inflow 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359

Total Inflow 133,147 137,325 137,370 137,414 141,768 141,813 141,858 141,902 141,947 141,992 142,037 142,083 142,128 142,171 141,751 140,447

Groundwater Production ‐129,943 ‐130,058 ‐130,109 ‐130,125 ‐130,127 ‐130,126 ‐130,180 ‐130,276 ‐130,402 ‐130,546 ‐130,702 ‐130,865 ‐131,032 ‐131,201 ‐131,370 ‐130,471

Subsurface Outflow ‐3,670 ‐3,670 ‐3,659 ‐3,648 ‐3,636 ‐3,624 ‐3,619 ‐3,618 ‐3,620 ‐3,622 ‐3,625 ‐3,628 ‐3,632 ‐3,635 ‐3,638 ‐3,636

Total Outflow ‐133,614 ‐133,728 ‐133,768 ‐133,772 ‐133,763 ‐133,749 ‐133,799 ‐133,895 ‐134,021 ‐134,168 ‐134,327 ‐134,494 ‐134,664 ‐134,836 ‐135,008 ‐134,107

‐467 3,597 3,602 3,642 8,006 8,063 8,058 8,008 7,926 7,824 7,710 7,589 7,464 7,335 6,743 6,340

‐467 3,131 6,732 10,374 18,379 26,443 34,501 42,509 50,435 58,259 65,969 73,558 81,022 88,357 95,100

528.6 528.8 528.9 529.1 529.4 529.8 530.1 530.5 530.8 531.2 531.5 531.8 532.2 532.5 532.8

0.1 0.3 0.4 0.6 0.9 1.3 1.6 2.0 2.3 2.7 3.0 3.3 3.7 4.0 4.3

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

See Table I‐1 for a description of Scenario 9

Change in TDS Mass in Groundwater (in tons)

Simulated TDS Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Cumulative Change in Mass

Annual Change in Mass

CENTRAL BASIN GROUNDWATER TDS BALANCE

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Water Year
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Table I-C-20    Chloride Balance for Central Basin, Scenario 9 – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 14,095 15,050 15,050 15,050 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,188

Seawater Barriers 458 458 458 458 135 135 135 135 135 135 135 135 135 135 135 221

Precipitation Infiltration  457 457 457 457 457 457 457 457 457 457 457 457 457 457 457 457

Mountain Front Recharge 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358

Irrigation Return Flows 4,144 4,156 4,168 4,181 4,193 4,206 4,218 4,231 4,243 4,256 4,268 4,281 4,294 4,305 4,203 4,223

Subsurface Inflow 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813

Total Inflow 23,325 24,291 24,304 24,316 25,645 25,658 25,670 25,683 25,695 25,708 25,720 25,733 25,746 25,757 25,655 25,260

Groundwater Production ‐16,252 ‐16,371 ‐16,501 ‐16,640 ‐16,784 ‐16,932 ‐17,094 ‐17,262 ‐17,433 ‐17,603 ‐17,770 ‐17,934 ‐18,092 ‐18,246 ‐18,396 ‐17,287

Subsurface Outflow ‐545 ‐541 ‐539 ‐539 ‐539 ‐540 ‐542 ‐546 ‐549 ‐553 ‐556 ‐559 ‐562 ‐564 ‐567 ‐549

Total Outflow ‐16,797 ‐16,912 ‐17,040 ‐17,179 ‐17,324 ‐17,472 ‐17,636 ‐17,808 ‐17,982 ‐18,156 ‐18,326 ‐18,492 ‐18,654 ‐18,811 ‐18,963 ‐17,837

6,528 7,379 7,264 7,137 8,321 8,185 8,034 7,875 7,713 7,552 7,394 7,240 7,091 6,946 6,692 7,424

6,528 13,907 21,171 28,308 36,629 44,815 52,849 60,724 68,437 75,989 83,383 90,623 97,715 104,661 111,353

67.0 67.4 67.8 68.2 68.6 69.0 69.5 69.9 70.3 70.7 71.1 71.4 71.8 72.2 72.5

0.4 0.8 1.1 1.5 2.0 2.4 2.8 3.2 3.6 4.0 4.4 4.8 5.2 5.5 5.9

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

See Table I‐1 for a description of Scenario 9

Water Year

Simulated Chloride Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

CENTRAL BASIN GROUNDWATER CHLORIDE BALANCE

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass
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Table I-C-21    Nitrate Balance for Central Basin, Scenario 9 – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 331.5 354.0 354.0 354.0 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 391.0

Seawater Barriers 6.3 6.3 6.3 6.3 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 9.8

Precipitation Infiltration  3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8

Mountain Front Recharge 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0

Irrigation Return Flows 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3

Subsurface Inflow 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2

Total Inflow 444.0 466.5 466.5 466.5 523.9 523.9 523.9 523.9 523.9 523.9 523.9 523.9 523.9 523.9 523.9 507.1

Groundwater Production ‐101.5 ‐103.9 ‐106.3 ‐108.7 ‐111.2 ‐113.8 ‐116.9 ‐120.1 ‐123.2 ‐126.4 ‐129.4 ‐132.4 ‐135.4 ‐138.2 ‐141.0 ‐120.6

Subsurface Outflow ‐0.8 ‐0.9 ‐0.9 ‐0.9 ‐0.9 ‐1.0 ‐1.0 ‐1.1 ‐1.1 ‐1.2 ‐1.2 ‐1.2 ‐1.3 ‐1.3 ‐1.4 ‐1.1

Total Outflow ‐102.3 ‐104.7 ‐107.1 ‐109.6 ‐112.1 ‐114.8 ‐117.9 ‐121.1 ‐124.4 ‐127.5 ‐130.6 ‐133.7 ‐136.6 ‐139.5 ‐142.3 ‐121.6

341.7 361.8 359.4 356.9 411.8 409.1 406.0 402.8 399.5 396.4 393.3 390.2 387.3 384.4 381.5 385.5

341.7 703.5 1,062.8 1,419.7 1,831.5 2,240.5 2,646.5 3,049.3 3,448.8 3,845.2 4,238.5 4,628.7 5,016.0 5,400.3 5,781.9

0.29 0.30 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.41 0.42 0.43

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

See Table I‐1 for a description of Scenario 9

Water Year

CENTRAL BASIN GROUNDWATER NITRATE BALANCE

Inflow of Nitrate Mass to Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

Simulated Nitrate Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)
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Table I-C-22    TDS Balance for West Coast Basin, Scenario 9 – Future Planning Period  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 184 184 184 184 184 184 184 425 425 425 425 425 425 425 425 313

Seawater Barriers 6,443 7,256 4,765 3,240 3,240 3,240 3,240 3,240 2,487 2,487 2,487 2,487 2,487 2,487 2,487 3,471

Precipitation Infiltration  1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689

Mountain Front Recharge 839 839 839 839 839 839 839 839 839 839 839 839 839 839 839 839

Irrigation Return Flows 11,676 11,684 11,732 11,847 11,962 12,077 12,191 12,306 12,421 12,535 12,650 12,765 12,879 12,994 13,222 12,329

Subsurface Inflow 24,909 25,184 25,357 25,478 25,616 25,715 25,796 25,862 25,931 25,992 26,043 26,084 26,118 26,148 26,173 25,760

Total Inflow 45,739 46,836 44,566 43,277 43,529 43,743 43,938 44,361 43,792 43,968 44,133 44,289 44,439 44,583 44,836 44,402

Groundwater Production ‐63,269 ‐62,623 ‐61,462 ‐61,462 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐67,911

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐63,269 ‐62,623 ‐61,462 ‐61,462 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐67,911

‐17,530 ‐15,787 ‐16,896 ‐18,185 ‐26,458 ‐26,244 ‐26,049 ‐25,626 ‐26,195 ‐26,018 ‐25,854 ‐25,698 ‐25,548 ‐25,404 ‐25,150 ‐23,509

‐17,530 ‐33,317 ‐50,212 ‐68,397 ‐94,855 ‐121,099 ‐147,148 ‐172,774 ‐198,969 ‐224,987 ‐250,841 ‐276,538 ‐302,087 ‐327,491 ‐352,641

887.3 884.6 881.8 878.3 874.2 870.1 866.1 861.9 857.7 853.5 849.3 845.1 841.0 836.8 832.8

‐2.8 ‐5.5 ‐8.3 ‐11.8 ‐15.9 ‐20.0 ‐24.0 ‐28.2 ‐32.4 ‐36.6 ‐40.8 ‐45.0 ‐49.1 ‐53.3 ‐57.3

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

See Table I‐1 for a description of Scenario 9

WEST COAST BASIN GROUNDWATER TDS BALANCE

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Change in TDS Mass in Groundwater (in tons)

Cumulative Change in Mass

Annual Change in Mass

Water Year
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Table I-C-23    Chloride Balance for West Coast Basin, Scenario 9 – Future Planning Period 

  

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 14,095 15,050 15,050 15,050 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,188

Seawater Barriers 458 458 458 458 135 135 135 135 135 135 135 135 135 135 135 221

Precipitation Infiltration  457 457 457 457 457 457 457 457 457 457 457 457 457 457 457 457

Mountain Front Recharge 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358

Irrigation Return Flows 4,144 4,156 4,168 4,181 4,193 4,206 4,218 4,231 4,243 4,256 4,268 4,281 4,294 4,305 4,203 4,223

Subsurface Inflow 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813

Total Inflow 23,325 24,291 24,304 24,316 25,645 25,658 25,670 25,683 25,695 25,708 25,720 25,733 25,746 25,757 25,655 25,260

Groundwater Production ‐16,252 ‐16,371 ‐16,501 ‐16,640 ‐16,784 ‐16,932 ‐17,094 ‐17,262 ‐17,433 ‐17,603 ‐17,770 ‐17,934 ‐18,092 ‐18,246 ‐18,396 ‐17,287

Subsurface Outflow ‐545 ‐541 ‐539 ‐539 ‐539 ‐540 ‐542 ‐546 ‐549 ‐553 ‐556 ‐559 ‐562 ‐564 ‐567 ‐549

Total Outflow ‐16,797 ‐16,912 ‐17,040 ‐17,179 ‐17,324 ‐17,472 ‐17,636 ‐17,808 ‐17,982 ‐18,156 ‐18,326 ‐18,492 ‐18,654 ‐18,811 ‐18,963 ‐17,837

6,528 7,379 7,264 7,137 8,321 8,185 8,034 7,875 7,713 7,552 7,394 7,240 7,091 6,946 6,692 7,424

6,528 13,907 21,171 28,308 36,629 44,815 52,849 60,724 68,437 75,989 83,383 90,623 97,715 104,661 111,353

67.0 67.4 67.8 68.2 68.6 69.0 69.5 69.9 70.3 70.7 71.1 71.4 71.8 72.2 72.5

0.4 0.8 1.1 1.5 2.0 2.4 2.8 3.2 3.6 4.0 4.4 4.8 5.2 5.5 5.9

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

CENTRAL BASIN GROUNDWATER CHLORIDE BALANCE

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

See Table I‐1 for a description of Scenario 9

Water Year

Simulated Chloride Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)
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Table I-C-24    Nitrate Balance for West Coast Basin, Scenario 9 – Future Planning Period   

 

 

 

   
2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 331.5 354.0 354.0 354.0 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 391.0

Seawater Barriers 6.3 6.3 6.3 6.3 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 9.8

Precipitation Infiltration  3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8

Mountain Front Recharge 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0

Irrigation Return Flows 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3

Subsurface Inflow 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2

Total Inflow 444.0 466.5 466.5 466.5 523.9 523.9 523.9 523.9 523.9 523.9 523.9 523.9 523.9 523.9 523.9 507.1

Groundwater Production ‐101.5 ‐103.9 ‐106.3 ‐108.7 ‐111.2 ‐113.8 ‐116.9 ‐120.1 ‐123.2 ‐126.4 ‐129.4 ‐132.4 ‐135.4 ‐138.2 ‐141.0 ‐120.6

Subsurface Outflow ‐0.8 ‐0.9 ‐0.9 ‐0.9 ‐0.9 ‐1.0 ‐1.0 ‐1.1 ‐1.1 ‐1.2 ‐1.2 ‐1.2 ‐1.3 ‐1.3 ‐1.4 ‐1.1

Total Outflow ‐102.3 ‐104.7 ‐107.1 ‐109.6 ‐112.1 ‐114.8 ‐117.9 ‐121.1 ‐124.4 ‐127.5 ‐130.6 ‐133.7 ‐136.6 ‐139.5 ‐142.3 ‐121.6

341.7 361.8 359.4 356.9 411.8 409.1 406.0 402.8 399.5 396.4 393.3 390.2 387.3 384.4 381.5 385.5

341.7 703.5 1,062.8 1,419.7 1,831.5 2,240.5 2,646.5 3,049.3 3,448.8 3,845.2 4,238.5 4,628.7 5,016.0 5,400.3 5,781.9

0.29 0.30 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.41 0.42 0.43

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)

See Table I‐1 for a description of Scenario 9

Water Year

CENTRAL BASIN GROUNDWATER NITRATE BALANCE

Inflow of Nitrate Mass to Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

Simulated Nitrate Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)
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Table I-C-25    TDS Balance for Central Basin, Scenario 10 – Future Planning Period  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 68,169 72,306 72,306 72,306 74,494 74,494 74,494 70,521 70,521 70,521 70,521 70,521 70,521 70,521 70,521 71,516

Seawater Barrier 2,168 2,168 2,168 2,168 644 644 644 644 644 644 644 644 644 644 644 1,050

Precipitation Infiltration  3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429

Mountain Front Recharge 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302

Irrigation Return Flows 29,117 29,192 29,270 29,348 29,426 29,505 29,583 29,662 29,741 29,820 29,900 29,979 30,059 30,134 29,476 29,614

Subsurface Inflow 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359

Total Inflow 133,545 137,757 137,835 137,913 138,655 138,733 138,812 134,917 134,996 135,075 135,155 135,234 135,314 135,388 134,730 136,271

Groundwater Production ‐129,943 ‐130,060 ‐130,113 ‐130,132 ‐130,137 ‐130,127 ‐130,142 ‐130,178 ‐130,219 ‐130,240 ‐130,251 ‐130,258 ‐130,266 ‐130,278 ‐130,295 ‐130,176

Subsurface Outflow ‐3,670 ‐3,671 ‐3,662 ‐3,651 ‐3,641 ‐3,629 ‐3,622 ‐3,617 ‐3,615 ‐3,609 ‐3,603 ‐3,597 ‐3,592 ‐3,588 ‐3,586 ‐3,624

Total Outflow ‐133,614 ‐133,731 ‐133,775 ‐133,783 ‐133,778 ‐133,757 ‐133,764 ‐133,796 ‐133,833 ‐133,849 ‐133,854 ‐133,855 ‐133,858 ‐133,866 ‐133,881 ‐133,800

‐68 4,026 4,060 4,130 4,876 4,976 5,048 1,121 1,163 1,226 1,301 1,379 1,456 1,522 850 2,471

‐68 3,958 8,018 12,148 17,024 22,001 27,049 28,170 29,333 30,558 31,859 33,238 34,694 36,216 37,066

528.7 528.8 529.0 529.2 529.4 529.5 529.7 529.7 529.7 529.7 529.7 529.7 529.7 529.7 529.6

0.2 0.3 0.5 0.7 0.9 1.0 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.1

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Cumulative Change in Mass

Annual Change in Mass

CENTRAL BASIN GROUNDWATER TDS BALANCE

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Water Year

See Table I‐1 for a description of Scenario 10

Change in TDS Mass in Groundwater (in tons)

Simulated TDS Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)
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Table I-C-26    Chloride Balance for Central Basin, Scenario 10 – Future Planning Period   

 

 

 

 

 

 

 

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 14,095 15,050 15,050 15,050 15,664 15,664 15,664 14,852 14,852 14,852 14,852 14,852 14,852 14,852 14,852 15,003

Seawater Barrier 458 458 458 458 135 135 135 135 135 135 135 135 135 135 135 221

Precipitation Infiltration  457 457 457 457 457 457 457 457 457 457 457 457 457 457 457 457

Mountain Front Recharge 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358

Irrigation Return Flows 4,638 4,691 4,745 4,799 4,854 4,908 4,963 5,017 5,072 5,127 5,182 5,237 5,292 5,343 4,945 4,988

Subsurface Inflow 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813

Total Inflow 23,818 24,826 24,880 24,934 25,281 25,335 25,390 24,632 24,687 24,742 24,797 24,852 24,907 24,958 24,560 24,840

Groundwater Production ‐16,252 ‐16,373 ‐16,506 ‐16,649 ‐16,798 ‐16,947 ‐17,101 ‐17,257 ‐17,410 ‐17,554 ‐17,691 ‐17,822 ‐17,948 ‐18,071 ‐18,191 ‐17,238

Subsurface Outflow ‐545 ‐542 ‐542 ‐543 ‐545 ‐547 ‐550 ‐553 ‐556 ‐559 ‐561 ‐563 ‐565 ‐567 ‐569 ‐554

Total Outflow ‐16,797 ‐16,916 ‐17,048 ‐17,193 ‐17,343 ‐17,494 ‐17,651 ‐17,810 ‐17,966 ‐18,113 ‐18,252 ‐18,385 ‐18,513 ‐18,638 ‐18,760 ‐17,792

7,021 7,910 7,832 7,742 7,938 7,841 7,739 6,822 6,721 6,629 6,545 6,467 6,394 6,320 5,800 7,048

7,021 14,932 22,764 30,506 38,443 46,285 54,024 60,846 67,567 74,196 80,741 87,208 93,601 99,921 105,721

67.0 67.5 67.9 68.3 68.7 69.1 69.5 69.9 70.2 70.6 70.9 71.3 71.6 71.9 72.2

0.4 0.8 1.2 1.6 2.1 2.5 2.9 3.2 3.6 3.9 4.3 4.6 4.9 5.3 5.6

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

CENTRAL BASIN GROUNDWATER CHLORIDE BALANCE

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

See Table I‐1 for a description of Scenario 10

Water Year

Simulated Chloride Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)
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Table I-C-27   Nitrate Balance for Central Basin, Scenario 10 – Future Planning Period   

 

 

 

 

 

 

 

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 331.5 354.0 354.0 354.0 373.7 373.7 373.7 380.5 380.5 380.5 380.5 380.5 380.5 380.5 380.5 370.6

Seawater Barrier 6.3 6.3 6.3 6.3 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 9.8

Precipitation Infiltration  3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8

Mountain Front Recharge 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0

Irrigation Return Flows 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.5 4.5 4.5 4.5 4.5 4.4 4.4

Subsurface Inflow 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2

Total Inflow 444.1 466.6 466.6 466.6 491.2 491.2 491.2 498.0 498.0 498.0 498.0 498.1 498.1 498.1 498.0 486.8

Groundwater Production ‐101.5 ‐103.9 ‐106.3 ‐108.7 ‐111.2 ‐113.7 ‐116.4 ‐119.1 ‐121.8 ‐124.5 ‐127.2 ‐129.8 ‐132.4 ‐135.0 ‐137.5 ‐119.3

Subsurface Outflow ‐0.8 ‐0.9 ‐0.9 ‐0.9 ‐0.9 ‐1.0 ‐1.0 ‐1.1 ‐1.1 ‐1.1 ‐1.2 ‐1.2 ‐1.3 ‐1.3 ‐1.3 ‐1.1

Total Outflow ‐102.3 ‐104.7 ‐107.1 ‐109.6 ‐112.1 ‐114.7 ‐117.4 ‐120.2 ‐122.9 ‐125.7 ‐128.4 ‐131.1 ‐133.7 ‐136.3 ‐138.8 ‐120.3

341.8 361.9 359.4 357.0 379.0 376.5 373.8 377.9 375.1 372.4 369.7 367.0 364.4 361.8 359.2 366.4

341.8 703.6 1,063.1 1,420.1 1,799.1 2,175.5 2,549.3 2,927.1 3,302.3 3,674.6 4,044.3 4,411.3 4,775.6 5,137.4 5,496.6

0.29 0.30 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.37 0.38 0.39 0.40 0.41 0.42

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.10 0.11 0.12 0.13 0.14

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)

See Table I‐1 for a description of Scenario 10

Water Year

CENTRAL BASIN GROUNDWATER NITRATE BALANCE

Inflow of Nitrate Mass to Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

Simulated Nitrate Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)
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Table I-C-28    TDS Balance for West Coast Basin, Scenario 10 – Future Planning Period  

 

 

 

 

 

 

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 184 184 184 184 184 184 184 425 425 425 425 425 425 425 425 313

Seawater Barriers 6,443 7,256 4,765 3,240 3,240 3,240 3,240 3,240 2,487 2,487 2,487 2,487 2,487 2,487 2,487 3,471

Precipitation Infiltration  1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689

Mountain Front Recharge 839 839 839 839 839 839 839 839 839 839 839 839 839 839 839 839

Irrigation Return Flows 11,933 11,943 11,996 12,115 12,234 12,353 12,473 12,592 12,711 12,830 12,949 13,068 13,188 13,307 13,527 12,615

Subsurface Inflow 24,909 25,182 25,355 25,476 25,613 25,712 25,790 25,851 25,916 25,969 26,010 26,042 26,069 26,092 26,111 25,740

Total Inflow 45,996 47,094 44,827 43,542 43,799 44,017 44,214 44,636 44,067 44,240 44,400 44,551 44,697 44,839 45,079 44,666

Groundwater Production ‐63,269 ‐62,623 ‐61,462 ‐61,462 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐67,911

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐63,269 ‐62,623 ‐61,462 ‐61,462 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐67,911

‐17,273 ‐15,529 ‐16,634 ‐17,920 ‐26,188 ‐25,970 ‐25,773 ‐25,351 ‐25,920 ‐25,747 ‐25,587 ‐25,436 ‐25,290 ‐25,148 ‐24,908 ‐23,245

‐17,273 ‐32,802 ‐49,436 ‐67,356 ‐93,544 ‐119,514 ‐145,287 ‐170,638 ‐196,558 ‐222,305 ‐247,892 ‐273,328 ‐298,617 ‐323,765 ‐348,674

887.3 884.6 881.9 878.5 874.4 870.4 866.4 862.2 858.0 853.9 849.7 845.6 841.5 837.4 833.3

‐2.8 ‐5.5 ‐8.2 ‐11.6 ‐15.7 ‐19.7 ‐23.7 ‐27.9 ‐32.1 ‐36.2 ‐40.4 ‐44.5 ‐48.6 ‐52.7 ‐56.8

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Cumulative Change in Mass

Annual Change in Mass

Water Year

WEST COAST BASIN GROUNDWATER TDS BALANCE

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Change in TDS Mass in Groundwater (in tons)

See Table I‐1 for a description of Scenario 10

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)
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Table I-C-29    Chloride Balance for West Coast Basin, Scenario 10 – Future Planning Period  

 

 

 

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 24 24 24 24 24 24 24 56 56 56 56 56 56 56 56 41

Seawater Barriers 1,360 1,525 950 696 696 696 696 696 588 588 588 588 588 588 588 762

Precipitation Infiltration  225 225 225 225 225 225 225 225 225 225 225 225 225 225 225 225

Mountain Front Recharge 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130

Irrigation Return Flows 3,347 3,345 3,348 3,376 3,404 3,432 3,459 3,487 3,515 3,543 3,571 3,599 3,626 3,654 3,755 3,497

Subsurface Inflow 13,235 13,303 13,351 13,388 13,428 13,459 13,484 13,505 13,527 13,545 13,560 13,573 13,584 13,594 13,604 13,476

Total Inflow 18,322 18,553 18,029 17,840 17,907 17,966 18,019 18,100 18,042 18,088 18,131 18,171 18,210 18,248 18,358 18,132

Groundwater Production ‐31,511 ‐31,128 ‐30,550 ‐30,550 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐32,857

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐31,511 ‐31,128 ‐30,550 ‐30,550 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐32,857

‐13,189 ‐12,575 ‐12,521 ‐12,710 ‐15,649 ‐15,590 ‐15,537 ‐15,456 ‐15,514 ‐15,468 ‐15,425 ‐15,385 ‐15,346 ‐15,308 ‐15,198 ‐14,725

‐13,189 ‐25,764 ‐38,284 ‐50,995 ‐66,643 ‐82,233 ‐97,770 ‐113,227 ‐128,741 ‐144,209 ‐159,634 ‐175,019 ‐190,364 ‐205,672 ‐220,870

303.9 301.9 300.0 297.8 295.5 293.1 290.8 288.4 286.0 283.6 281.2 278.9 276.5 274.1 271.8

‐2.0 ‐4.0 ‐5.9 ‐8.0 ‐10.4 ‐12.7 ‐15.1 ‐17.5 ‐19.9 ‐22.3 ‐24.6 ‐27.0 ‐29.4 ‐31.8 ‐34.1

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

WEST COAST BASIN GROUNDWATER CHLORIDE BALANCE

See Table I‐1 for a description of Scenario 10

Cumulative Change in Mass

Water Year

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Simulated Chloride Groundwater Quality

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass
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Table I-C-30    Nitrate Balance for West Coast Basin, Scenario 10 – Future Planning Period   

 

 

 

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 1.1 1.1 1.1 1.1 1.1 1.1 1.1 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 1.8

Seawater Barriers 13.7 14.5 11.4 13.3 13.3 13.3 13.3 13.3 14.0 14.0 14.0 14.0 14.0 14.0 14.0 13.6

Precipitation Infiltration  1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9

Mountain Front Recharge 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1

Irrigation Return Flows 2.1 2.1 2.1 2.1 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.2

Subsurface Inflow 10.6 10.6 10.7 10.7 10.7 10.8 10.8 10.9 10.9 10.9 11.0 11.0 11.1 11.1 11.1 10.9

Total Inflow 34.5 35.3 32.2 34.2 34.3 34.3 34.4 35.9 36.6 36.7 36.8 36.8 36.9 37.0 37.0 35.5

Groundwater Production ‐3.0 ‐3.3 ‐3.5 ‐3.7 ‐4.3 ‐4.5 ‐4.8 ‐5.0 ‐5.3 ‐5.5 ‐5.8 ‐6.0 ‐6.3 ‐6.5 ‐6.8 ‐5.0

Subsurface Outflow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Outflow ‐3.0 ‐3.3 ‐3.5 ‐3.7 ‐4.3 ‐4.5 ‐4.8 ‐5.0 ‐5.3 ‐5.5 ‐5.8 ‐6.0 ‐6.3 ‐6.5 ‐6.8 ‐5.0

31.5 32.0 28.7 30.5 30.0 29.8 29.6 30.9 31.4 31.2 31.0 30.8 30.6 30.4 30.2 30.6

31.5 63.5 92.2 122.7 152.7 182.5 212.2 243.0 274.4 305.6 336.6 367.4 398.0 428.5 458.7

0.06 0.06 0.06 0.07 0.07 0.08 0.08 0.08 0.09 0.09 0.10 0.10 0.11 0.11 0.11

0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.06 0.06

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

See Table I‐1 for a description of Scenario 10

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)

Inflow of Nitrate Mass to Groundwater (in tons)

Cumulative Change in Mass

Annual Change in Mass

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Water Year

Simulated Nitrate Groundwater Quality

WEST COAST BASIN GROUNDWATER NITRATE BALANCE
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Table I-C-31    TDS Balance for Central Basin, Scenario 11 – Future Planning Period   

 

 

 

 

 

 

 

 

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 68,169 72,306 72,306 72,306 78,141 78,141 78,141 78,141 78,141 78,141 78,141 78,141 78,141 78,141 78,141 76,309

Seawater Barrier 2,168 2,168 2,168 2,168 644 644 644 644 644 644 644 644 644 644 644 1,050

Precipitation Infiltration  3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429

Mountain Front Recharge 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302 2,302

Irrigation Return Flows 29,117 29,192 29,270 29,348 29,426 29,505 29,583 29,662 29,741 29,820 29,900 29,979 30,059 30,134 29,476 29,614

Subsurface Inflow 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359 28,359

Total Inflow 133,545 137,757 137,835 137,913 142,301 142,380 142,458 142,537 142,616 142,696 142,775 142,855 142,934 143,009 142,351 141,064

Groundwater Production ‐129,943 ‐130,060 ‐130,113 ‐130,132 ‐130,137 ‐130,141 ‐130,199 ‐130,300 ‐130,430 ‐130,579 ‐130,741 ‐130,910 ‐131,083 ‐131,258 ‐131,434 ‐130,497

Subsurface Outflow ‐3,670 ‐3,671 ‐3,662 ‐3,651 ‐3,641 ‐3,629 ‐3,626 ‐3,626 ‐3,629 ‐3,632 ‐3,636 ‐3,641 ‐3,645 ‐3,649 ‐3,654 ‐3,644

Total Outflow ‐133,614 ‐133,731 ‐133,775 ‐133,783 ‐133,778 ‐133,770 ‐133,825 ‐133,926 ‐134,059 ‐134,212 ‐134,377 ‐134,551 ‐134,728 ‐134,907 ‐135,087 ‐134,142

‐68 4,026 4,060 4,130 8,523 8,610 8,634 8,611 8,558 8,484 8,398 8,304 8,206 8,101 7,263 6,923

‐68 3,958 8,018 12,148 20,671 29,281 37,914 46,526 55,083 63,567 71,965 80,269 88,475 96,576 103,840

528.7 528.8 529.0 529.2 529.6 529.9 530.3 530.7 531.1 531.5 531.8 532.2 532.6 532.9 533.2

0.2 0.3 0.5 0.7 1.1 1.4 1.8 2.2 2.6 3.0 3.3 3.7 4.1 4.4 4.7

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Cumulative Change in Mass

Annual Change in Mass

CENTRAL BASIN GROUNDWATER TDS BALANCE

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Water Year

See Table I‐1 for a description of Scenario 11

Change in TDS Mass in Groundwater (in tons)

Simulated TDS Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)
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Table I-C-32    Chloride Balance for Central Basin, Scenario 11 – Future Planning Period  

 

 

 

 

 

 

 

 

 

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 14,095 15,050 15,050 15,050 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,689 16,188

Seawater Barrier 458 458 458 458 135 135 135 135 135 135 135 135 135 135 135 221

Precipitation Infiltration  457 457 457 457 457 457 457 457 457 457 457 457 457 457 457 457

Mountain Front Recharge 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358 358

Irrigation Return Flows 4,638 4,691 4,745 4,799 4,854 4,908 4,963 5,017 5,072 5,127 5,182 5,237 5,292 5,343 4,945 4,988

Subsurface Inflow 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813 3,813

Total Inflow 23,818 24,826 24,880 24,934 26,305 26,360 26,414 26,469 26,524 26,579 26,634 26,689 26,744 26,795 26,397 26,025

Groundwater Production ‐16,252 ‐16,373 ‐16,506 ‐16,649 ‐16,798 ‐16,951 ‐17,117 ‐17,291 ‐17,468 ‐17,644 ‐17,818 ‐17,989 ‐18,155 ‐18,317 ‐18,475 ‐17,320

Subsurface Outflow ‐545 ‐542 ‐542 ‐543 ‐545 ‐547 ‐551 ‐556 ‐560 ‐565 ‐570 ‐574 ‐578 ‐582 ‐586 ‐559

Total Outflow ‐16,797 ‐16,916 ‐17,048 ‐17,193 ‐17,343 ‐17,498 ‐17,668 ‐17,847 ‐18,028 ‐18,210 ‐18,388 ‐18,563 ‐18,733 ‐18,899 ‐19,061 ‐17,879

7,021 7,910 7,832 7,742 8,962 8,862 8,746 8,622 8,495 8,369 8,246 8,126 8,011 7,896 7,337 8,145

7,021 14,932 22,764 30,506 39,468 48,330 57,076 65,699 74,194 82,563 90,809 98,935 106,946 114,841 122,178

67.0 67.5 67.9 68.3 68.8 69.2 69.7 70.1 70.6 71.0 71.5 71.9 72.3 72.7 73.1

0.4 0.8 1.2 1.6 2.1 2.6 3.0 3.5 3.9 4.4 4.8 5.2 5.7 6.1 6.5

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

CENTRAL BASIN GROUNDWATER CHLORIDE BALANCE

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

See Table I‐1 for a description of Scenario 11

Water Year

Simulated Chloride Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)
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Table I-C-33   Nitrate Balance for Central Basin, Scenario 11 – Future Planning Period  

 

 

 

 

 

 

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 331.5 354.0 354.0 354.0 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 406.5 391.0

Seawater Barrier 6.3 6.3 6.3 6.3 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 9.8

Precipitation Infiltration  3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8

Mountain Front Recharge 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0

Irrigation Return Flows 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.5 4.5 4.5 4.5 4.5 4.4 4.4

Subsurface Inflow 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2 84.2

Total Inflow 444.1 466.6 466.6 466.6 524.0 524.0 524.0 524.0 524.0 524.0 524.0 524.1 524.1 524.1 524.0 507.2

Groundwater Production ‐101.5 ‐103.9 ‐106.3 ‐108.7 ‐111.2 ‐113.8 ‐116.9 ‐120.1 ‐123.2 ‐126.4 ‐129.5 ‐132.5 ‐135.4 ‐138.2 ‐141.0 ‐120.6

Subsurface Outflow ‐0.8 ‐0.9 ‐0.9 ‐0.9 ‐0.9 ‐1.0 ‐1.0 ‐1.1 ‐1.1 ‐1.2 ‐1.2 ‐1.2 ‐1.3 ‐1.3 ‐1.4 ‐1.1

Total Outflow ‐102.3 ‐104.7 ‐107.1 ‐109.6 ‐112.1 ‐114.8 ‐117.9 ‐121.1 ‐124.4 ‐127.5 ‐130.7 ‐133.7 ‐136.7 ‐139.5 ‐142.3 ‐121.6

341.8 361.9 359.4 357.0 411.9 409.2 406.1 402.9 399.7 396.5 393.4 390.4 387.4 384.5 381.6 385.6

341.8 703.6 1,063.1 1,420.1 1,831.9 2,241.1 2,647.2 3,050.1 3,449.7 3,846.2 4,239.6 4,630.0 5,017.4 5,401.9 5,783.6

0.29 0.30 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.41 0.42 0.43

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)

See Table I‐1 for a description of Scenario 11

Water Year

CENTRAL BASIN GROUNDWATER NITRATE BALANCE

Inflow of Nitrate Mass to Groundwater (in tons)

Annual Change in Mass

Cumulative Change in Mass

Simulated Nitrate Groundwater Quality

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)
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Table I-C-34   TDS Balance for West Coast Basin, Scenario 11 – Future Planning Period  

 

 

 

 

 

 

 

 

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 184 184 184 184 184 184 184 425 425 425 425 425 425 425 425 313

Seawater Barriers 6,443 7,256 4,765 3,240 3,240 3,240 3,240 3,240 2,487 2,487 2,487 2,487 2,487 2,487 2,487 3,471

Precipitation Infiltration  1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689 1,689

Mountain Front Recharge 839 839 839 839 839 839 839 839 839 839 839 839 839 839 839 839

Irrigation Return Flows 11,933 11,943 11,996 12,115 12,234 12,353 12,473 12,592 12,711 12,830 12,949 13,068 13,188 13,307 13,527 12,615

Subsurface Inflow 24,909 25,182 25,355 25,476 25,613 25,712 25,793 25,860 25,930 25,992 26,043 26,084 26,120 26,150 26,176 25,760

Total Inflow 45,996 47,094 44,827 43,542 43,799 44,017 44,217 44,645 44,081 44,263 44,432 44,594 44,748 44,897 45,143 44,686

Groundwater Production ‐63,269 ‐62,623 ‐61,462 ‐61,462 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐67,911

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐63,269 ‐62,623 ‐61,462 ‐61,462 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐69,987 ‐67,911

‐17,273 ‐15,529 ‐16,634 ‐17,920 ‐26,188 ‐25,970 ‐25,769 ‐25,342 ‐25,906 ‐25,724 ‐25,554 ‐25,393 ‐25,239 ‐25,089 ‐24,844 ‐23,225

‐17,273 ‐32,802 ‐49,436 ‐67,356 ‐93,544 ‐119,514 ‐145,283 ‐170,625 ‐196,531 ‐222,256 ‐247,810 ‐273,203 ‐298,442 ‐323,532 ‐348,375

887.3 884.6 881.9 878.5 874.4 870.4 866.4 862.3 858.1 853.9 849.7 845.6 841.5 837.4 833.4

‐2.8 ‐5.5 ‐8.2 ‐11.6 ‐15.7 ‐19.7 ‐23.7 ‐27.8 ‐32.0 ‐36.2 ‐40.4 ‐44.5 ‐48.6 ‐52.7 ‐56.7

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

Cumulative Change in Mass

Annual Change in Mass

Water Year

WEST COAST BASIN GROUNDWATER TDS BALANCE

Inflow of TDS Mass to Groundwater (in tons)

Outflow of TDS Mass from Groundwater (in tons)

Change in TDS Mass in Groundwater (in tons)

See Table I‐1 for a description of Scenario 11

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)
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Table I-C-35    Chloride Balance for West Coast Basin, Scenario 11 – Future Planning Period  

 

 

 

 

 

 

 

 

 

 

   

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 24 24 24 24 24 24 24 56 56 56 56 56 56 56 56 41

Seawater Barriers 1,360 1,525 950 696 696 696 696 696 588 588 588 588 588 588 588 762

Precipitation Infiltration  225 225 225 225 225 225 225 225 225 225 225 225 225 225 225 225

Mountain Front Recharge 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130

Irrigation Return Flows 3,347 3,345 3,348 3,376 3,404 3,432 3,459 3,487 3,515 3,543 3,571 3,599 3,626 3,654 3,755 3,497

Subsurface Inflow 13,235 13,303 13,351 13,388 13,428 13,459 13,485 13,508 13,531 13,551 13,569 13,584 13,597 13,609 13,619 13,481

Total Inflow 18,322 18,553 18,029 17,840 17,907 17,966 18,020 18,102 18,046 18,094 18,139 18,182 18,223 18,263 18,374 18,137

Groundwater Production ‐31,511 ‐31,128 ‐30,550 ‐30,550 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐32,857

Subsurface Outflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Outflow ‐31,511 ‐31,128 ‐30,550 ‐30,550 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐33,556 ‐32,857

‐13,189 ‐12,575 ‐12,521 ‐12,710 ‐15,649 ‐15,590 ‐15,536 ‐15,454 ‐15,510 ‐15,462 ‐15,417 ‐15,374 ‐15,333 ‐15,293 ‐15,182 ‐14,720

‐13,189 ‐25,764 ‐38,284 ‐50,995 ‐66,643 ‐82,233 ‐97,769 ‐113,223 ‐128,733 ‐144,195 ‐159,612 ‐174,986 ‐190,319 ‐205,612 ‐220,794

303.9 301.9 300.0 297.8 295.5 293.1 290.8 288.4 286.0 283.6 281.2 278.9 276.5 274.1 271.8

‐2.0 ‐4.0 ‐5.9 ‐8.0 ‐10.4 ‐12.7 ‐15.1 ‐17.5 ‐19.9 ‐22.3 ‐24.6 ‐27.0 ‐29.4 ‐31.7 ‐34.1

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

WEST COAST BASIN GROUNDWATER CHLORIDE BALANCE

See Table I‐1 for a description of Scenario 11

Cumulative Change in Mass

Water Year

Groundwater Quality (mg/L)
Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Simulated Chloride Groundwater Quality

Inflow of Chloride Mass to Groundwater (in tons)

Outflow of Chloride Mass from Groundwater (in tons)

Change in Chloride Mass in Groundwater (in tons)

Annual Change in Mass



 

Appendix I – Simulated Baseline and Future Salt and Nutrient Groundwater Quality                                               Attachment I‐C – 38 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

Table I-C-36    Nitrate Balance for West Coast Basin, Scenario 11 – Future Planning Period  

 

 

 

 

 

 

 

 

 

 

 

2010‐11 2011‐12 2012‐13 2013‐14 2014‐15 2015‐16 2016‐17 2017‐18 2018‐19 2019‐20 2020‐21 2021‐22 2022‐23 2023‐24 2024‐25 Average

Spreading Grounds 1.1 1.1 1.1 1.1 1.1 1.1 1.1 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 1.8

Seawater Barriers 13.7 14.5 11.4 13.3 13.3 13.3 13.3 13.3 14.0 14.0 14.0 14.0 14.0 14.0 14.0 13.6

Precipitation Infiltration  1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9

Mountain Front Recharge 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1

Irrigation Return Flows 2.1 2.1 2.1 2.1 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.2

Subsurface Inflow 10.6 10.6 10.7 10.7 10.7 10.8 10.8 10.9 10.9 11.0 11.0 11.0 11.1 11.1 11.2 10.9

Total Inflow 34.5 35.3 32.2 34.2 34.3 34.3 34.4 35.9 36.7 36.7 36.8 36.9 36.9 37.0 37.0 35.5

Groundwater Production ‐3.0 ‐3.3 ‐3.5 ‐3.7 ‐4.3 ‐4.5 ‐4.8 ‐5.0 ‐5.3 ‐5.5 ‐5.8 ‐6.0 ‐6.3 ‐6.5 ‐6.8 ‐5.0

Subsurface Outflow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Outflow ‐3.0 ‐3.3 ‐3.5 ‐3.7 ‐4.3 ‐4.5 ‐4.8 ‐5.0 ‐5.3 ‐5.5 ‐5.8 ‐6.0 ‐6.3 ‐6.5 ‐6.8 ‐5.0

31.5 32.0 28.7 30.5 30.0 29.8 29.6 30.9 31.4 31.2 31.0 30.8 30.6 30.4 30.2 30.6

31.5 63.5 92.2 122.7 152.7 182.5 212.2 243.0 274.4 305.6 336.7 367.5 398.1 428.6 458.8

0.06 0.06 0.06 0.07 0.07 0.08 0.08 0.08 0.09 0.09 0.10 0.10 0.11 0.11 0.11

0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.06 0.06

mg/L ‐ milligrams per liter

Negative numbers indicate loss or reduction

See Table I‐1 for a description of Scenario 11

Outflow of Nitrate Mass from Groundwater (in tons)

Change in Nitrate Mass in Groundwater (in tons)

Inflow of Nitrate Mass to Groundwater (in tons)

Cumulative Change in Mass

Annual Change in Mass

Groundwater Quality (mg/L)

Annual Change in 

Groundwater Quality from 

Previous Year (mg/L)

Water Year

Simulated Nitrate Groundwater Quality

WEST COAST BASIN GROUNDWATER NITRATE BALANCE
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Future Projections through Water Year 2049‐50 
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1 Introduction 

This Appendix J describes the Implementation Plan that was developed by the stakeholders of 
the Central Basin and West Coast Basin (CBWCB or Study Area) to manage salt and nutrient 
(S/N) loading on a sustainable basis and ensure reliable water supplies by promoting the use of 
recycled water.  Key components of this appendix include: 

 A historical perspective on CBWCB groundwater quality, 

 A description of changing conditions  that could affect  future groundwater quality and 
supply and how these factors were addressed by the CBWCB stakeholders, 

 A summary of average existing and future simulated S/N groundwater quality,  

 A description of existing, planned, and conceptual implementation measures, and 

 A description of proposed major recycled water projects. 

Section 2 presents a historical perspective on groundwater quality in the CBWCB.  Section 3 
describes changing conditions that could affect future groundwater quality and supply and how 
these factors were addressed by the CBWCB stakeholders.  Section 4 summarizes average 
existing groundwater quality and simulated future groundwater quality for the future planning 
period through 2035.  Section 5 assesses the need for implementation measures, which are 
strategies, projects, or programs established to control, reduce, or manage (mitigate) S/N 
loading on a sustainable basis.  Section 6 presents existing, planned, and conceptual 
implementation measures.  Section 7 describes the major recycled water projects proposed for 
implementation in the CBWCB.  Section 8 describes the challenges that could impact 
achievement of recycled water and stormwater goals and objectives, as well as proposed 
recycled water projects and implementation measures. 

References cited in this appendix and other appendices are provided at the end of the Salt and 
Nutrient Management Plan (SNMP).  As discussed in Section 5.1 in the SNMP, total dissolved 
solids (TDS), chloride, and nitrate were selected as the appropriate indicator constituents of 
S/Ns in the Study Area. 

2 Historical Perspective 

In the early 1900s to late 1950s, over‐pumping in the CBWCB depressed groundwater levels 
and caused seawater intrusion, which induced inland saline plumes containing high total 
dissolved solids (TDS) and chloride.  In 1961 and 1965, the West Coast Basin and the Central 
Basin, respectively, were adjudicated and allowable pumping allocations and pumping rights 
were established for each of the basins.  The Water Replenishment District of Southern 
California (WRD) was formed in 1959 to function as the basin manager to facilitate 
groundwater replenishment.   

In the CBWCB, there are significant engineering solutions currently in place to replenish the 
groundwater basins and manage the seawater intrusion and other sources of S/N loading.  In 
the Central Basin, surface spreading of imported water, stormwater, and tertiary‐treated 
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recycled water at the Montebello Forebay Spreading Grounds (MFSG) and historical spreading 
of stormwater at the Dominguez Gap Spreading Grounds (DGSG) replenish the groundwater 
basin along with other stormwater capture projects.  Injection of imported water and advanced 
treated recycled water at the Alamitos Gap Seawater Intrusion Barrier (AGB) also prevents 
seawater intrusion and replenishes the groundwater basin.  

In the West Coast Basin, groundwater is currently replenished by stormwater capture projects, 
including the DGSG.  Injection of imported water and advanced treated recycled water at the 
Dominguez Gap Seawater Intrusion Barrier (DGB) and West Coast Basin Seawater Intrusion 
Barrier (WCBB) prevents seawater intrusion and replenishes the groundwater basin.  Along with 
these replenishment projects, the Robert W. Goldsworthy (Goldsworthy) Desalter and C. 
Marvin Brewer (Brewer) Desalter also help to remediate brackish groundwater in the West 
Coast Basin, thereby reducing high TDS and chloride levels in groundwater.   

3 Changing Conditions 

This section describes changing conditions, including population growth, climate change, and 
drought, that could affect future groundwater quality and supply and how these factors were 
addressed by the CBWCB stakeholders as part of the SNMP.   

3.1 Population Growth 

According to the California Department of Finance, the State’s population as a whole is 
projected to increase by more than 35% while Los Angeles County’s population is projected to 
increase by approximately 18% by 2050 (USBOR, LACFCD, LACDPW, 2013).  Although the 
population in the CBWCB is predicted to increase, use of potable supplies (imported water and 
groundwater) is projected to remain near 2010 levels through the end of the SNMP future 
planning period, i.e., 2025 (see Appendix H Baseline and Future Water Balances for further 
details).  This is due to the increased use of recycled water (replacing and supplementing 
imported water) and overall reduced water demand due to conservation.  The Study Area is 
mostly urbanized and essentially fully developed, so much of the predicted county‐wide 
increase in population will likely occur  through development outside the CBWCB. 

3.2 Climate Change 

The effects of climate change in California present many water supply challenges and 
unknowns.  The sustainability of water supply sources will likely be impacted by warmer winter 
storms, reduced precipitation, winter snowpack, and surface water flows, significant dips in 
groundwater levels, more intense winter and spring runoff (due to precipitation occurring as 
rain instead of snow), and more extreme hydrologic variability between drier drought periods 
and wetter winter periods.  Rainfall patterns locally are also likely to change with heavier 
rainfall periods (but reduced events) that potentially could overwhelm the flood control system, 
leading to less conserved stormwater, more property damage, and greater maintenance and 
operational demands (USBOR, LACFCD, and LACDPW, 2013).  In addition, sea level along the 
Southern California Coast is projected to rise 5 to 25 inches above 2000 levels by 2025 due to 
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global climate change (NRCC, 2012).  Rising sea water levels have the potential to increase 
seawater intrusion along the coastal areas of the CBWCB. 

It is noted that 7 of the last 10 seasonal years (July 1 to June 30) (2003‐04, 2005‐06, 2006‐07, 
2007‐08, 2008‐09, 2011‐12, 2012‐13) have seen below normal rainfall in Los Angeles, resulting 
in a lower than expected stormwater capture for recharge at the MFSG.  This has led the 
LARWQCB to approve a longer, from 5 years to 10 years, averaging period for calculation of the 
relative contribution of recycled water for recharge at the MFSG (LARWQCB, 2013).  
Additionally, the LARWQCB increased the permitted maximum quantity of recycled water 
recharged at the MFSG from 35% to 45% of the total inflow from all sources (i.e., imported 
water, recycled water, and stormwater) in any 10‐year period (LARWQCB, 2014). 

In recognition of the water supply implications of greenhouse gas emissions, climate change, 
drought, and uncertainties and increasing costs associated with imported water supplies, the 
CBWCB stakeholders have been planning and implementing projects to maximize the use of 
recycled water and stormwater, encourage conservation, and address seawater level rise.  
Thus, consideration of climate change was a key factor in the development of projects and 
implementation measures (see Section 10) to reduce reliance on expensive, energy‐intensive 
(due to pumping, distribution, and other costs), and increasingly unreliable imported water 
supplies by replacing these supplies with drought‐proof, reliable, safe, and sustainable recycled 
water at the MFSG, seawater intrusion barriers, and for irrigation.  Various measures and 
studies to increase stormwater capture have also been implemented and planned, including 
low impact development (LID) projects, new retention basins, rubber dams along the San 
Gabriel River, increasing the height of water storage behind the Whittier Narrows Dam, and the 
MFSG interconnection pipeline, among others. It is anticipated that projects and programs 
associated with the MS4 Permit will also result in increased stormwater capture.  

As recognized in the Department of Water Resources (DWR) Public Review Draft of the Water 
Plan Update 2013 (DWR, 2013), conservation is a fundamental component of the South Coast 
region’s water management planning.  The South Coast Region includes all of Orange County 
and portions of Ventura, Los Angeles (including the CBWCB), San Bernardino, Riverside, and 
Sana Diego counties. Water agencies in the South Coast have been aggressively implementing 
water conservation since the 1990s. The GLAC IRWMP (GLAC IRWMP Leadership Committee, 
2014) has been developed to define a clear vision and direction for the sustainable 
management of water resources in the GLAC Region for the next 20 years.  

The Water Conservation Act of 2009 (Senate Bill [SB] x7‐7) requires each urban retail agency to 
establish in its Urban Water Management Plan (UWMP) a reduction goal to help California 
achieve a 20% statewide reduction in daily per capita water use by 2020.  The UWMPs indicate 
the South Coast Hydrologic Region had a population‐weighted baseline average water use of 
188 gallons per capita per day with an average population‐weighted 2020 target of 159 gallons 
per capita per day. In addition, although the population in the CBWCB is predicted to increase, 
conservation programs are helping to maintain the use of potable supplies (imported water and 
groundwater) near 2010 levels through the end of the SNMP future planning period, i.e., 2025. 
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3.3 Drought 

Historically, California has experienced frequent periods of prolonged drought.  Based on 
scientific projections, drought is expected to occur more frequently and for longer intervals due 
to climate change.  With significant below‐normal rainfall since 2012, the current drought is 
being described as the driest period in the State’s recorded history.  There was less rain in 2013 
than in any year since California became a state in 1850.  Locally, there has been approximately 
5.6 inches of rain since October 1, 2013 (when the “water year” starts from a record‐keeping 
standpoint), approximately 37% of the normal precipitation for this period.  A Sierra Mountain 
snow survey conducted by the DWR at the end of February and March 2014 found the 
snowpack’s statewide water content at about 25% of average.  According to the United States 
Drought Monitor, a majority of the State is designated in either Exceptional Drought (including 
the CBWCB) or Extreme Drought 
(http://droughtmonitor.unl.edu/Home/StateDroughtMonitor.aspx?CA).  

The current drought, as a result of the lack of precipitation, has impacted the following areas, 
which has affected imported water and groundwater supplies in the CBWCB:  

 San Gabriel Mountains and Valley which feed runoff to rivers leading to recharge at the 
Montebello Forebay Spreading Grounds;    

 Sierra Nevada Mountains which feed the Owens River, the Los Angeles Aqueduct, 
Northern California, the Sacramento‐San Joaquin River Delta, and the California 
Aqueduct;  

 Western United States and the Rocky Mountains which feed the Colorado River; and  

 Groundwater – In the Montebello Forebay, which supplies many production wells and 
also serves as the conduit to supply groundwater to “downstream” areas of the Central 
Basin and West Coast Basin, groundwater levels have fallen over 50 feet since 2011 due 
to the extended drought.  Water levels have dropped to their lowest levels in over 35 
years, causing some production wells to have lowered pumps to keep up with the 
decline.  

Due to seriously diminished water supplies in the State, on January 17, 2014, Governor Jerry 
Brown declared a State of Emergency (Proclamation No. 1‐17‐2014, 
http://www.gov.ca.gov/news.php?id=18368). As part of his proclamation, the Governor 
directed State officials to take all necessary actions to prepare for drought conditions.  On April 
25, 2014, Governor Brown issued an Executive Order (Proclamation No. 4‐25‐2014, 
http://gov.ca.gov/news.php?id=18496) declaring a continued state of emergency due to severe 
drought conditions, with an emphasis on statewide conservation and included directives to 
strengthen the State’s ability to manage water effectively under drought conditions.  Directive 
No. 10 in the Executive Order states, “The Water Board [SWRCB] will adopt statewide general 
waste discharge requirements to facilitate the use of treated wastewater that meets standards 
set by the Department of Public Health, in order to reduce demand on potable water supplies.” 
(Office of California Governor Edmund G. Brown, Jr., 2014b).   
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In direct response to the Governor’s April 2014 Executive Order, the SWRCB adopted General 
Waste Discharge Requirements for Recycled Water Use (General Order No. WQ 2014‐0090‐
DWQ; 
http://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2014/wqo20
14_0090_dwq_revised.pdf) on June 3, 2014 to streamline permitting for recycled water use 
(i.e., relieve producers, distributors, and users of recycled water from the lengthy permit 
approval process) throughout the State.  This General Order is intended to increase local water 
supplies by promoting the non‐potable use of recycled water in communities grappling with 
drought conditions.  Additionally, the General Order is consistent with the Recycled Water 
Policy that was adopted by the SWRCB in 2009 and amended in 2013, which required the 
development of SNMPs for all groundwater basins in California.  Thus, all uses of recycled water 
allowed by the General Order must be consistent with the SNMPs that will be approved by the 
Regional Water Quality Control Boards.  Importantly, the General Order did not modify existing 
permitted recycled water quality limits established for irrigation.  If this was the case, this 
would have significantly limited the sustainable and cost effective use of recycled water to 
offset demand for raw and potable water supplies in the CBWCB.    

Currently, permitted recycled water quality limits established for non‐potable reuse (irrigation, 
industrial and recreational activities) are generally more conservative than the SMCLs 
established for TDS and chloride.  As part of the SNMP, the CBWCB stakeholders, in close 
consultation with the LARWQCB, modeled the impacts on groundwater quality from the 
increased use of recycled water for irrigation at the SMCLs/MCL for S/Ns.  As discussed further 
in Section 7.4.1, the modeling results showed that there were minimal potential impacts to the 
basins when utilizing recycled water for irrigation at these generally higher concentrations, 
even at increased volumes.  Therefore, the CBWCB stakeholders believe that modification of 
existing permit levels for recycled water for non‐potable reuse are warranted to further reduce 
dependency on potable water supplies, meet the goals set forth in the Recycled Water Policy to 
increase the use of recycled water (as discussed in Section 1.2), and more fully embrace the 
spirit of the Governor’s drought proclamations.    

In addition to the modification of existing permit levels for recycled water for non‐potable 
reuse, the CBWCB stakeholders have proposed other recycled water projects (refer to Section 
10.1 and Appendix J) for implementation in the basins.  As discussed further in Section 7 and 
Appendix I, impacts to groundwater quality from the proposed recycled water projects were 
estimated using the mixing model that was developed as part of the SNMP.  The SNMP 
modeling results clearly demonstrate that future recycled water projects that may increase S/N 
loading are more than offset by projects that reduce S/N loading and thus, groundwater quality 
overall in the CBWCB is either improving or remaining well below BPOs, for S/Ns.   Since some 
of the proposed recycled water projects in the CBWCB actually reduce S/N loading or improve 
groundwater quality, they were also identified as implementation measures, as discussed 
further in Section 10.2 and Appendix J.  Thus, the proposed recycled water projects and 
implementation measures developed by the CBWCB stakeholders directly address the impacts 
of drought, while improving or maintaining high‐quality groundwater in the basins.  

Recognizing the implications of changing climatic conditions, WRD and SNMP stakeholders have 
developed a number of plans and programs to reduce reliance on imported water by increasing 
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use of stormwater and recycled water.  WRD has developed the Water Independence Now 
(WIN) program, which is a series of projects that will fully utilize stormwater and recycled water 
sources to restore and protect the groundwater resources. WIN seeks to completely eliminate 
dependence on imported water to ensure the future security of the CBWCB by developing local 
resources to create a locally sustainable groundwater supply. 

To complement the WIN program, WRD and CBWCB stakeholders have developed the GBMP 
(CH2MHILL, 2012b) to identify and assess impacts of potential projects and programs to 
enhance basin replenishment, increase the reliability of groundwater resources, improve and 
protect groundwater quality, and ensure that the groundwater supplies are suitable for 
beneficial uses. This GBMP identifies opportunities to develop supplemental replenishment 
water supplies to further utilize the CBWCB. The key objective for creating additional 
replenishment water supply is to significantly reduce imported water use by providing for 
increased pumping from the CBWCB. Various scenarios and alternatives were developed and 
evaluated with the updated USGS MODFLOW groundwater flow model with the goal of 
maximizing the development of groundwater supplies. 

3.4 Greenhouse Gas Emissions 

Greenhouse gases, measured and evaluated in terms of carbon dioxide, are generated from the 
combustion of carbon‐based fuels, principally wood, coal, oil, and natural gas.  Greenhouse gas 
emissions are known to cause climate change at various scales, including local and regional.  
The amount of energy associated with various water sources depends on many factors, 
including the quality of the source water, the energy required for water treatment, the 
efficiency of conveyance and distribution systems, and the distance to approved end uses.   In 
the CBWCB, recycled water and groundwater require significantly less distance for transport to 
approved end uses compared with imported supplies, and thus results in substantial overall 
energy savings, mainly due to delivery.    

From an energy standpoint, greater reliance on water conservation, recycled water, and 
stormwater provides significant energy benefits compared with imported water.  These energy 
benefits provide significant reductions in greenhouse gas emissions in direct relation to their 
energy savings.  

The CBWCB stakeholders have recognized the importance of reducing greenhouse gas 
emissions.  For over 50 years, recycled water and stormwater have been used in the 
Montebello Forebay for groundwater recharge, thus reducing reliance on more energy‐
intensive imported water supplies.  Water conservation programs are currently in place (thus, 
conservation was identified as an implementation measure; see Appendix J), which not only 
conserve energy but may also result in reduced S/N loading, thus improving groundwater 
quality.  To further meet the goals of the Recycled Water Policy and the Governor’s drought 
proclamation, multiple projects have been proposed by the CBWCB stakeholders to increase 
the use of recycled water (replacing and supplementing more energy‐intensive imported water 
supplies), as further discussed in Section 10.2.  The use of recycled water in the CBWCB has 
been proven to be an energy‐efficient, safe, and reliable resource and has played a vital role in 
increasing the sustainability of the overall water supply.  Impacts to air quality, including 
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greenhouse gas emissions, will be evaluated as part of the CEQA process for the individual 
projects in the basins and was also assessed for the program alternatives presented in the SED. 

4 Summary of Groundwater Quality Assessment and Results 

Average existing water quality and assimilative capacity results and the methodology for 
determining the average groundwater quality are presented in Appendix G Hydrogeologic 
Conceptual Model and Existing Salt and Nutrient Groundwater Quality.  Appendix I Simulated 
Baseline and Future Salt and Nutrient Groundwater Quality presents simulated baseline (Water 
Year [WY] 2000‐01 to 2009‐10) and future (WY 2010‐11 to 2024‐25) groundwater quality and 
assimilative capacity and the methods used to predict water quality.  Results are summarized 
here for context. 

Comparison of average existing and estimated future groundwater quality with the BPO for 
nitrate and Basin‐Specific Basin Plan Objectives (BSBPOs)1 for TDS and chloride and assessment 
of water quality trends informs the need for, or lack of need for implementation measures.  
This section summarizes existing groundwater quality and available assimilative capacity and 
estimated future groundwater quality and assimilative capacity at the end of the SNMP future 
planning period in 2025.  Water quality trends are also discussed.   

4.1 Existing Groundwater Quality and Assimilative Capacity 

The CBWCB, Central Basin subareas, and adjacent basins are shown in Figure 22.  Groundwater 
quality was assessed with and without inclusion of the coastal areas shown in Figure 2 for the 
following reasons:  1) high salinity of the coastal areas are associated with historical seawater 
intrusion, 2) the location of these areas near the coast and in some areas seaward of the 
seawater intrusion barriers, and 3) the likelihood that these areas will not be used for potable 
supply3.  The West Coast Basin water quality was further assessed with and without the large 
trapped WCBB‐inland saline plume, shown in green in Figure 2.   

Table J‐1 and Figure 40 present the average existing TDS, chloride, and nitrate as nitrogen 
(nitrate‐N) concentrations for each Central Basin subarea and for the basins as a whole and 
each constituent’s BPO/BSBPOs.  The calculated available existing assimilative capacity for each 
area is also presented in Table J‐1.   

The analysis indicates that average TDS, chloride, and nitrate concentrations in the Central 
Basin are below BPO/BSBPOs and assimilative capacity is available.  The elevated average TDS  

                                                       

1 The Central Basin and West Coast Basin have different BSBPOs for TDS and chloride.  The have the same BPO for 
nitrate. 

2 The subareas shown on Figure 2 represent model subareas.  Due to gridding of the model domain, the subarea 
boundaries have a stepped rather than a smooth appearance.  

3 Based on groundwater quality, large portions of the coastal areas are not suitable for potable supply in 
accordance with SWRCB Sources of Drinking Water Policy (Resolution No. 88‐63 as revised by Resolution No. 
2006‐0008). 
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Table J-1 Summary of Existing Average Groundwater Quality and Available Assimilative Capacity 

 

 

TDS Cl NO3‐N TDS Cl NO3‐N TDS b Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

640 81 0.15 534 88 1.13 1,007 121 0.57 485 65 0.10 470 55 0.10 538 73 0.28 529 67 0.28 1,424 660 0.04 890 306 0.05 747 224 0.05 2,464 1,343 0.01

700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 700 150 10.00 800 250 10.00 800 250 10.00 800 250 10.00
700/ 

800

150/ 

250
10.00

60 69 9.85 166 62 8.87 ‐307 29 9.43 215 85 9.90 230 95 9.90 162 77 9.72 171 83 9.72 ‐624 ‐410 9.96 ‐90 ‐56 9.95 53 26 9.95
‐1,764/ 

‐1,664

‐1,193/ 

‐1,093
9.99

TDS ‐ total dissolved solids

Cl ‐ chloride

NO3‐N ‐ nitrate as nitrogen

NA ‐ not applicable; no Model Layer 1 in these areas

Averages based on groundwater concentration contour maps; average of all layers is a weighted average based on area and aquifer thickness

Negative numbers indicate there is no available assimilative capacity

BPO/BSBPO ‐ Basin Plan Objective or Basin Specific Basin Plan Objective

 ‐ Average concentration indicated exceeds BPO

a ‐ Includes both Central Basin and West Coast Basin

GROUNDWATER QUALITY IN SUBAREAS AND IN THE CBWCB

(all concentrations in mg/L)

Assimilative 

Capacity

Existing 

Average 

Concentration

Los Angeles Forebay Montebello Forebay Whittier Area

Central Basin 

Pressure Area

(including coastal area)

Central Basin 

Pressure Area

(no coastal area)

Central Basin

(including coastal area)

Central Basin 

(no coastal area)

West Coast Basin

(including coastal areas)

West Coast Basin        

(no coastal areas)

BPO/BSBPO

b ‐ Elevated TDS and chloride concentrations in the Whittier Area are likely naturally occurring as discussed in Appendix G Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater Quality  Section 3.5.3

 ‐ Model  Layer 1 not included; typically unsaturated within the Los Angeles Forebay and of very limited extent Whittier Area (see explanation in Appendix G Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater Quality  Section 2.6.3)

West Coast Basin        

(no coastal areas & no 

saline plume)

Coastal Areas a

(seaward of seawater 

barriers)
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concentration in the Whittier Area (see Table J‐1) is due to naturally‐occurring conditions, 
specifically dissolution of formation materials high in silts and clays and/or of marine origin.   

Due to historical seawater intrusion in the West Coast Basin, average TDS and chloride 
concentrations exceed BPO/BSBPOs when the WCBB‐inland saline plume is included and, as a 
result, there is no available assimilative capacity for TDS and chloride in this basin.  However, 
average nitrate concentrations in the West Coast Basin are well below the BPO and assimilative 
capacity is available for nitrate.  As shown in Figure 40 and Table J‐1, when the WCBB‐inland 
saline plume4 is removed from the basin average calculations, the West Coast Basin does have 
available assimilative capacity for TDS, chloride, and nitrate.   

It is important to note that, despite the existing elevated TDS and chloride groundwater 
concentrations in the West Coast Basin, TDS and chloride concentrations are declining due to 
existing and proposed implementation measures.  Existing implementation measures include 
the basin adjudication and associated limits on pumping, the seawater intrusion barriers, and 
the desalters.  TDS and chloride concentrations will continue to decline and the decline will 
accelerate with the proposed increased use of recycled water that has received advanced water 
treatment (AWT) at the seawater barriers (completely replacing imported water) combined 
with the proposed increased pump and treat by the desalters (including expansion of the 
Goldsworthy Desalter).   

4.2 Future Groundwater Quality and Assimilative Capacity 

Future groundwater quality was simulated for each of the basins and basin subareas/model 
layers assuming implementation of planned projects through the future planning period (WY 
2010‐11 to 2024‐25).  Future projects and simulated water quality results are presented in 
Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater.  Major future 
projects or “scenarios” simulated by the SNMP mixing model and discussed in Appendix I are 
summarized in Table J‐2. 

Table J‐3 lists the change in groundwater quality calculated for the Central Basin and West 
Coast Basin for each of the future project scenarios described above. 

In the Central Basin for all projects, TDS, chloride, and nitrate concentrations increase slightly in 
groundwater, but eventually level out as 2025 is approached.  The increase in nitrate levels in 
groundwater is very small and nitrate is not considered a water quality concern because 
concentrations remain well below the BPO.  TDS, chloride, and nitrate do not exceed 
BPO/BSBPOs by 2025 in the Central Basin.  The implementation of either Groundwater 
Reliability Improvement Program (GRIP) Recycled Water Project A (GRIP A) or Recycled Water 
Project B (GRIP B) (Scenarios 6 and 7, respectively) would result in TDS and chloride 
concentrations in groundwater to remain below BPO/BSBPOs.  The GRIP B Scenario (all tertiary‐ 

                                                       

4  The saline plume that is inland of the West Coast Basin Barrier was able to be removed when calculating existing 
salt and nutrient concentrations overall in the basin, but it was not possible to remove the plume area for future 
(planning period through 2025) groundwater quality simulations due to difficulties in extracting water balances 
for this subarea from the groundwater model.   
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Table J-2 List of Scenarios Simulated by the SNMP Mixing Model 

Scenario  
No. 

Description 

1 
No Future Projects – Average of baseline period conditions (i.e. continuation of only 
existing projects and no implementation of proposed projects) reproduced for each 
year of the future planning period (Water Year [WY] 2010‐11 through 2024‐25). 

2 

Increased Recycled Water for Irrigation (Baseline Period Average Water Quality) – This 
is a proposed project in the Central Basin and West Coast Basin (CBWCB) that would 
increase the use of recycled water for irrigation (replacing imported water and 
groundwater).  Recycled water used for irrigation is anticipated to increase from the 
10‐year baseline period (WY 2000‐01 through 2024‐25) average of about 10,600 acre‐
feet per year (AFY) to about 23,100 AFY by WY 2024‐25.  

For this scenario, recycled water quality for salt and nutrients (S/Ns) is equivalent to 
the baseline period average (see Table I‐9 in Appendix I).  For the CBWCB Salt and 
Nutrient Management Plan (SNMP), S/Ns specifically refers to nitrate as nitrogen 
(nitrate‐N), total dissolved solids (TDS), and chloride.	

3 

Increased Recycled Water for Irrigation (Water Quality Equivalent to MCL/SMCLs) – 
This is a proposed project in the CBWCB that would increase the use of recycled water 
for irrigation (replacing imported water and groundwater).  Recycled water used for 
irrigation is anticipated to increase from a baseline period average of about 10,600 AFY 
to about 23,100 AFY by WY 2024‐25. 

For this scenario, recycled water quality is equivalent to: 

 Nitrate as nitrogen (nitrate‐N) – Primary Maximum Contaminant Level (MCL) of 
10 milligrams per liter (mg/L), 

 TDS – Secondary Maximum Contaminant Level (SMCL) of 1,000 mg/L, and 

 Chloride – SMCL of 500 mg/L.   

These recycled water concentrations are higher than the baseline period averages 
(Scenario 2).  Currently, permitted recycled water quality limits established for non‐
potable reuse (irrigation, industrial and recreational activities) are generally more 
conservative than the SMCLs established for TDS and chloride. 

4 

Seawater Intrusion Barriers – This scenario consists of planned projects that would 
increase injection volumes and increase the use of recycled water that has undergone 
advanced water treatment (AWT) to completely replace imported water at the West 
Coast Basin Seawater Intrusion Barrier (WCBB), Alamitos Gap Seawater Intrusion 
Barrier (AGB), and Dominguez Gap Seawater Intrusion Barrier (DGB).  Total AWT 
recycled water used for injection at the barriers is anticipated to increase from a 
baseline period average of about 9,500 AFY to about 31,700 AFY by WY 2018‐19.   

The switch to AWT recycled water from imported water significantly reduces TDS and 
chloride in the recharge water (changes in nitrate concentrations are not significant).  
As a result, these planned seawater barrier projects were designated as an 
implementation measure, as further discussed in Section 6.2.2 of this appendix. 
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Scenario  
No. 

Description 

5 

Increased Groundwater Pump and Treat by the Desalters in the West Coast Basin – This 
scenario consists of planned projects that would increase the amount of groundwater 
pumped and treated by the two existing desalter facilities in the West Coast Basin.  The 
Robert W. Goldsworthy Desalter will be expanded and the associated groundwater 
pumping will increase from a baseline period average of about 1,900 AFY to about 
5,500 AFY by WY 2014‐15.  Groundwater pumping for treatment by the C. Marvin 
Brewer Desalter is also expected to increase from a baseline period average of about 
500 AFY to an average of about 900 AFY in the future planning period.  Since these 
planned desalter projects are expected to improve groundwater quality, they were 
designated as an implementation measure, as further discussed in Section 6.2.2 of this 
appendix. 

6 

Groundwater Reliability Improvement Program, Recycled Water Project A (GRIP A) – 
This is a planned project in the Central Basin that would increase the use of recycled 
water, specifically a combination of AWT recycled water (10,000 acre‐feet per year 
[AFY]) and tertiary‐treated recycled water (11,000 AFY) to completely replace imported 
water for recharge at the Montebello Forebay Spreading Grounds (MFSG) beginning 
WY 2017‐18.  	

7 

GRIP Recycled Water Project B (GRIP B) – This is a proposed project in the Central Basin 
that would increase the use of tertiary‐treated recycled water (21,000 AFY) to 
completely replace imported water for recharge at the MFSG beginning WY 2014‐15.   

8 

Combined Projects/Scenarios – A combination of Scenarios 2 (increased recycled water 
for irrigation at baseline period average S/N concentrations), 4, 5, 6 (GRIP A), and minor 
future changes (includes increased and decreased imported water for supply in the 
West Coast Basin and Central Basin, respectively, and increased stormwater capture). 

9 

Combined Projects/Scenarios – A combination of Scenarios 2 (increased recycled water 
for irrigation at baseline period average S/N concentrations), 4, 5, 7 (GRIP B), and minor 
future changes (includes increased and decreased imported water for supply in the 
West Coast Basin and Central Basin, respectively, and increased stormwater capture). 

10 

Combined Projects/Scenarios – A combination of Scenarios 3 (increased recycled water 
for irrigation at SMCLs/MCL), 4, 5, 6 (GRIP A), and minor future changes (includes 
increased and decreased imported water for supply in the West Coast Basin and 
Central Basin, respectively, and increased stormwater capture). 

11 

Combined Projects/Scenarios – A combination of Scenarios 3 (increased recycled water 
for irrigation at SMCLs/MCL), 4, 5, 7 (GRIP B), and minor future changes (includes 
increased and decreased imported water for supply in the West Coast Basin and 
Central Basin, respectively, and increased stormwater capture). 

SNMP – Salt and Nutrient Management Plan  CBWCB – Central Basin and West Coast Basin 
S/N – salt and nutrient   AFY – acre‐feet per year         
MCL – Maximum Contaminant Level  WY – Water Year  
SMCL – Secondary Maximum Contaminant Level  GRIP – Groundwater Reliability Improvement Program  
Nitrate‐N – nitrate as nitrogen  GRIP A – GRIP Recycled Water Project A  
TDS – total dissolved solids  GRIP B – GRIP Recycled Water Project B  
mg/L – milligrams per liter  MFSG – Montebello Forebay Spreading Grounds 
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Table J-3 Future Groundwater Projects – Groundwater Quality Impacts and Use of Available Assimilative Capacity 

 

 

Scenario

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

CENTRAL BASIN e

Change (2010 to 2025) (mg/L) 4.6 5.1 0.11 5.8 5.4 0.11 1.2 0.3 0.00 6.2 5.9 0.11 1.6 0.8 0.00 2.8 4.8 0.11 ‐1.8 ‐0.3 0.00 4.6 5.1 0.11 0.0 0.0 0.00 4.1 5.5 0.14 ‐0.5 0.4 0.03

A.C. Used (2010 to 2025) (%) 2.7% 6.1% 1.1% 3.4% 6.4% 1.1% 0.7% 0.3% 0.0% 3.6% 7.1% 1.1% 0.9% 1.0% 0.0% 1.6% 5.8% 1.1% ‐1.1% ‐0.3% 0.0% 2.7% 6.1% 1.1% 0.0% 0.0% 0.0% 2.4% 6.6% 1.4% ‐0.3% 0.5% 0.3%

WEST COAST BASIN e

Change (2010 to 2025) (mg/L) ‐23.0 ‐23.6 0.07 ‐21.3 ‐23.0 0.07 1.7 0.6 0.00 ‐20.6 ‐22.4 0.07 2.4 1.3 0.00 ‐41.0 ‐28.3 0.06 ‐18.0 ‐4.7 0.00 ‐36.6 ‐29.4 0.07 ‐13.6 ‐5.8 0.00 ‐23.0 ‐23.6 0.07 0.0 0.0 0.00

A.C. Used (2010 to 2025) (%) NC NC 0.7% NC NC 0.7% NC NC 0.0% NC NC 0.7% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.7% NC NC 0.0% NC NC 0.7% NC NC 0.0%

Scenario

TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N TDS Cl NO3‐N

CENTRAL BASIN e

Change (2010 to 2025) (mg/L) 4.6 5.1 0.11 7.7 6.4 0.15 3.1 1.3 0.04 0.7 5.0 0.14 ‐4.0 ‐0.1 0.03 4.2 5.9 0.15 ‐0.4 0.8 0.04 1.1 5.6 0.14 ‐3.5 0.5 0.03 4.7 6.5 0.15 0.1 1.3 0.04

A.C. Used (2010 to 2025) (%) 2.7% 6.1% 1.1% 4.5% 7.7% 1.5% 1.8% 1.5% 0.4% 0.4% 6.0% 1.4% ‐2.3% ‐0.1% 0.3% 2.5% 7.1% 1.5% ‐0.2% 0.9% 0.4% 0.7% 6.7% 1.4% ‐2.0% 0.6% 0.3% 2.8% 7.8% 1.5% 0.1% 1.6% 0.4%

WEST COAST BASIN e

Change (2010 to 2025) (mg/L) ‐23.0 ‐23.6 0.07 ‐23.0 ‐23.6 0.07 0.1 0.0 0.00 ‐57.4 ‐34.7 0.06 ‐34.4 ‐11.1 0.00 ‐57.3 ‐34.7 0.06 ‐34.3 ‐11.1 0.00 ‐56.8 ‐34.1 0.06 ‐33.8 ‐10.5 0.00 ‐56.7 ‐34.1 0.06 ‐33.7 ‐10.4 0.00

A.C. Used (2010 to 2025) (%) NC NC 0.7% NC NC 0.7% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.6% NC NC 0.0% NC NC 0.6% NC NC 0.0%
TDS ‐ total dissolved solids AWT ‐ advanced water treatment MCL ‐ maximum contaminant level Cl ‐ chloride
SMCL ‐ secondary MCL NO3‐N ‐ nitrate as nitrogen mg/L ‐ milligrams per liter NC ‐ No assimilative capacity available

A.C. ‐ assimilative capacity GRIP ‐ Groundwater Reliability Improvement Program GRIP A – GRIP Recycled Water Project A GRIP B ‐ GRIP Recycled Water Project B
RW ‐ recycled water

e ‐ 2010 year values used to calculate changes in concentrations and use of assimilative capacity are the average existing groundwater quality and available assimilative capacity 

Basin

Basin

1. No Future Projects 7. GRIP B (Tertiary RW)
8. Combined Projects/Scenarios

(2 + 4 + 5 + 6 + Minor Future Changes) d

Overall Scenario a,c
Scenario minus Baseline 

Conditions b,c
Overall Scenario a,c

Scenario minus Baseline 

Conditions b,c

4. Seawater Barriers 5. Desalters 6. GRIP A (Tertiary and AWT RW)

FUTURE PROJECTS ‐ CHANGE IN GROUNDWATER QUALITY AND USE OF AVAILABLE ASSIMILATIVE CAPACITY

Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c
Overall Scenario a,c

1. No Future Projects
2. Increased Recycled Water Irrigation 

(Baseline period average RW quality)

3. Increased Recycled Water Irrigation 

(RW quality at MCL/SMCLs)

Overall Scenario a,cOverall Scenario a,c

9. Combined Project/Scenarios 

(2 + 4 + 5 + 7 + Minor Future Changes) d
10. Combined Projects/Scenarios 

(3 + 4 + 5 + 6 + Minor Future Changes) d
11. Combined  Projects/Scenarios                  

(3 + 4 + 5 + 7 + Minor Future Changes) d

a ‐ “Overall Scenario” quantifies the impacts of the indicated future project/scenario in combination with existing projects in the CBWCB, i.e. including average baseline conditions (No Future Projects Scenario) continued through the future planning period
b ‐ “Scenario minus Baseline Conditions” quantifies the impacts of the indicated future project/scenario solely, without existing projects in the CBWCB, i.e. excluding average baseline conditions (No Future Projects Scenario) or background loading

c ‐ Positive value indicates the scenario is increasing concentrations or using additional available assimilative capacity; negative value indicates the scenario is improving groundwater quality or increasing available assimilative capacity
d ‐Minor Future Changes, as referenced for all combined scenarios (8, 9, 10, and 11), include decreased imported water use for supply in the Central Basin, slightly increased imported water for supply in the West Coast Basin, and increased stormwater capture at the DGSG and other facilities 

Overall Scenario a,cOverall Scenario a,cOverall Scenario a,c Overall Scenario a,c Overall Scenario a
Scenario minus Baseline 

Conditions b
Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c

Baseline ‐ The period of time from water year 2000‐01 to 2009‐10 used for assessment of salt and nutrient inflows and outflows

Scenario minus Baseline 

Conditions b,c
Scenario minus Baseline 

Conditions b,c
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treated recycled water) would increase TDS, chloride, and nitrate concentrations relative to 
baseline conditions (i.e. Scenario 1, No Future Projects) and the GRIP A Scenario (blend of 
tertiary‐treated and AWT recycled water) results are similar to the No Future Projects Scenario. 

In the West Coast Basin for all projects, TDS and chloride concentrations are decreasing, and 
nitrate concentrations are very slightly increasing in groundwater.  As with findings in the 
Central Basin, the increase in nitrate concentrations in the West Coast Basin is minimal and 
thus, nitrate is not considered a water quality concern because concentrations remain 
significantly below the BPO.  Existing average TDS and chloride concentrations are above 
BSBPOs due to historical seawater intrusion.  Existing implementation measures such as basin 
adjudication, injection at the seawater intrusion barriers, and operation of the desalters will 
continue to improve TDS and chloride groundwater quality over time.  Planned implementation 
measures will further improve groundwater quality over time.  Average TDS and chloride 
concentrations are expected to decline in the West Coast Basin through 2025 and are estimated 
to achieve BSBPOs by about 2035.   

Nitrate concentrations in groundwater in the CBWCB are well below the BPO with very minor 
increasing trends.  Accordingly, nitrate is not currently or predicted to be a groundwater quality 
concern in the future in the CBWCB and thus, nitrate did not drive implementation measures 
development. The increased recycled water irrigation scenarios (Scenarios 2 and 3) both slightly 
increase TDS and chloride loading, with greater loading from Scenario 3 due to concentrations 
at SMCLs/MCL, which are higher than the baseline period averages.  Nonetheless, S/N 
concentrations in groundwater remain below the BPO/BSBPOs in the Central Basin.  When 
Scenarios 2 and 3 are combined with existing and proposed implementation measures (see 
Section 6.2), S/N concentrations decline over time in the West Coast Basin.   

Because the negative water quality impacts of increased recycled water use for irrigation have 
been demonstrated in the SNMP to be minor and more than offset by implementation 
measures and projects that improve groundwater quality, the SNMP may be used to modify 
currently permitted recycled water quality limits established for non‐potable reuse (irrigation, 
industrial and recreational activities) and provide a basis for streamlining the permitting 
process for future recycled water projects, per the Recycled Water Policy and the Governor’s 
recent drought proclamations (refer to Section 3.3).  In particular, irrigation with recycled water 
has very minor impacts on groundwater quality and thus, permits for individual irrigation sites 
do not appear warranted.  As a result, TDS, chloride, and nitrate limits for recycled water used 
for irrigation and other non‐potable reuse applications can be set equivalent to SMCLs/MCL, 
while still protecting groundwater quality and preserving beneficial uses.   

5 Assessment of Need for Implementation Measures 

The Recycled Water Policy states that within one year of the receipt of a proposed SNMP, the 
Regional Water Quality Control Board shall consider for adoption revised implementation plans, 
consistent with Water Code section 13242, for those groundwater basins where Water Quality 
Objectives (WQOs) or BPOs for S/Ns are being, or are threatening to be exceeded.  Accordingly, 
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the need for, or lack of need for implementation measures was determined by comparing 
existing and projected future groundwater quality with respect to BPO/BSBPOs.   

Nitrate does not exceed or threaten to exceed its BPO in either the Central Basin or West Coast 
Basin.  TDS and chloride do not exceed or threaten to exceed their BSBPOs in the Central Basin.  
In the West Coast Basin, average TDS and chloride concentrations in groundwater currently 
exceed BSBPOs due to historical seawater intrusion, but are declining and expected to reach 
BSBPOs in the future (approximately 2035) as a result of existing and planned implementation 
measures.  Thus, in accordance with the Recycled Water Policy, implementation measures are 
warranted for the West Coast Basin.  While not strictly required by the Recycled Water Policy, 
implementation measures have also been developed for the Central Basin.  All implementation 
measures developed by the stakeholders for the CBWCB are described in Section 6.   

Elevated average TDS and chloride concentrations in groundwater in the West Coast Basin are 
the result of seawater intrusion in areas along the coast caused by significant historical 
groundwater over‐pumping and associated drawdown.  A large plume of saline groundwater 
became trapped inland after operation of the WCBB.  This WCBB‐inland saline plume causes 
overall average TDS and chloride concentrations to exceed BSBPOs in the West Coast Basin.  
This is due to the significant size of the WCBB‐inland saline plume and the high TDS and 
chloride concentrations within the plume.  WRD has estimated the volume of the WCBB‐inland 
saline plume to be greater than 600,000 acre‐feet (AF) (Johnson, 2013).   

Significant implementation measures have been undertaken and are planned to protect 
groundwater quality in the CBWCB and to restore West Coast Basin groundwater quality to 
below BSBPOs.  In order to address over‐pumping, the  Central Basin and West Coast Basin 
were adjudicated in 1965 and 1961, respectively, to limit groundwater pumping and WRD was 
formed in 1959 to manage the basins and facilitate groundwater recharge.  WRD and other 
stakeholders have addressed the seawater intrusion by optimizing operation of the WCBB, 
DGB, and AGB; using high quality water for injection in the barriers, which replenishes the 
basins and dilutes the saline groundwater; operating the Brewer Desalter and Goldsworthy 
Desalter to extract brackish groundwater from the leading edge of the WCBB‐inland saline 
plume and in the future from targeted spots within the plume; surface spreading of stormwater 
to dilute groundwater salt concentrations; and operating the MFSG to replenish the Central 
Basin.  Expansion of the Goldsworthy Desalter and increased recharge at the WCBB, DGB, AGB, 
DGSG, and MFSG are currently planned to further mitigate the effects of basin overdraft, 
including seawater intrusion.  Over the past 20 years, WRD has evaluated other alternatives to 
remediate the saline groundwater.  These projects are hindered by legal, technical, economic, 
and institutional obstacles such as: 

 Adjudicated pumping rights that limit groundwater extraction to 64,468 AFY in the West 
Coast Basin and 217,367 AFY in the Central Basin; 

 Impacts of increased desalter well pumping on the seawater intrusion barriers that 
necessitate additional barrier injection wells and replenishment water; 

 Capital and operation costs for extraction and injection wells, membrane treatment for 
saline groundwater, brine disposal systems, piping systems, etc.; and 
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 Lack of open space for new wells, treatment systems, and pipelines. 

The analysis presented in Appendix I Simulated Baseline and Future Salt and Nutrient 
Groundwater Quality of the SNMP demonstrate that for the West Coast Basin, the existing and 
planned implementation measures are improving groundwater quality.  Specifically, average 
TDS and chloride concentrations are expected to decline in the West Coast Basin through 2025 
and are estimated to achieve BSBPOs in about 2035.   

Based on the SNMP analysis, no additional implementation measures beyond what has been 
implemented and are planned through 2025 are warranted.  Nonetheless, the S/N 
management process in the CBWCB is active and ongoing.  S/N groundwater quality will 
continue to be monitored through the future to determine if water quality improvement 
objectives are met and the need for additional implementation measures will be reassessed 
when the SNMP is updated in 10 years or when deemed necessary based on the results of the 
SNMP Monitoring Program.   

6 Implementation Measures 

6.1 Types of Impacts – Loading Versus Concentration 

Implementation measures are projects or programs established to control, reduce, or manage 
(mitigate) S/N loading on a sustainable basis.  Implementation measures can impact the 
groundwater basins in two ways:  1) they can decrease the S/N loading, and/or 2) they can 
decrease the concentration of S/Ns in groundwater.  This distinction is important in 
understanding the different types of benefits of implementation measures in the context of S/N 
management.  The impacts are differentiated by the source water quality and whether one 
source water replaces another of different water quality.  Some of the proposed major recycled 
water projects discussed in Section 7 do not decrease S/N loading or decrease S/N 
concentrations in groundwater and hence, they were not designated as implementation 
measures.   

Table J‐4 shows the range in average TDS, chloride, and nitrate‐N concentrations in different 
water sources recharged in the CBWCB.  The different water sources are listed from top to 
bottom, from lowest to highest relative TDS concentrations.  The current average groundwater 
concentrations in the Central Basin and the West Coast Basin are also included in the table. 

The average water quality values shown in Table J‐4 may be used to generally illustrate the 
loading and concentration impacts on a groundwater basin from the different source waters.  
Depending on the concentration of a constituent in a source water, and whether or not this 
source water is replacing another source water, a project can increase or decrease the S/N 
loading into a basin while also decreasing the S/N concentration in groundwater.  Figure 63 
shows a schematic diagram representing how several types of projects impact the basins 
differently in terms of TDS loading and average TDS concentrations in groundwater. 
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Table J-4 Average TDS, Chloride and Nitrate Source Water 
Concentrations  

Type of Water  TDS a 
 (mg/L) 

Chloride a 
(mg/L) 

NO3 –N  
a

(mg/L) 

AWT RW b   65 ‐ 98  9 ‐ 37  0.26 ‐ 1.13 

Stormwater c  25 9‐ 297  40 ‐ 46  1.16 ‐ 1.58 

Treated Imported Water d   218 ‐ 481  25 ‐ 84  0.09 ‐ 0.61 

MFSG e   286 ‐ 492  37 ‐ 107  1.45 ‐ 3.07 

Untreated Imported Water f  251 ‐ 624  68 ‐ 88  0.21 ‐ 0.67 

Central Basin Groundwater i  529  67  0.28 

Tertiary RW Spreading Grounds g  533 ‐ 626  105 ‐ 149  3.41 ‐ 6.31 

Tertiary RW Irrigation h   533 ‐ 825  109 ‐ 211  1.01 ‐ 5.63 

West Coast Basin Groundwater i  890  306  0.05 

TDS – total dissolved solids     mg/L – milligrams per liter   NO3‐N – nitrate as nitrogen 
AWT – advanced water treatment    RW – recycled water    TM – Technical Memorandum   
WTP – Water Treatment Plant    WRF – Water Recycling Facility   WRP – Water Reclamation Plant 
AWTF – Advanced Water Treatment Facility          WY – water year 
TIWRP – Terminal Island Water Reclamation Plant/Advanced Water Purification Facility 
WRD – Water Replenishment District of Southern California    MFSG – Montebello Forebay Spreading Grounds   
MWD – Metropolitan Water District of Southern California    WBMWD – West Basin Municipal Water District 
SDLAC – Sanitation Districts of Los Angeles County 
a – Water quality information is presented in Appendix I Simulated Baseline and Future Salt and Nutrient 

Groundwater Quality; concentrations are expressed as ranges of averages from different source waters over 
the 10‐year baseline period from WY 2000‐01 to 2009‐10 (e.g., the “AWT RW” ranges are made up of the 
10‐year averages for constituents from the three different AWT facilities) 

b – AWT RW from WBMWD’s Edward C. Little WRF, WRD’s Leo J. Vander Lans AWTF, and City of Los Angeles’ 
      TIWRP 
c – Montebello Forebay Spreading Grounds intake during storm events and Los Angeles County’s stormwater 

monitoring station S10 near the Dominguez Gap Spreading Grounds 
d – Based on MWD’s Jensen WTP, Diemer WTP, Weymouth WTP, and City of Los Angeles’ WTPs 
e – Combination of imported water, stormwater, and recycled water 
f – Untreated water from the Colorado River and the State Water Project 
g – Tertiary‐treated RW from SDLAC’s Pomona, San Jose Creek, and Whittier Narrows WRPs 
h – Tertiary‐treated RW from SDLAC’s San Jose Creek, Los Coyotes, and Long Beach WRPs, and WBMWD’s Edward 

C. Little WRF 
i – Averages excluding coastal areas 
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For example, the first two arrows on the left in Figure 63 could represent the Scenario 4 (see 
Section 4.2), which replaces imported water (higher TDS concentration) with AWT recycled 
water (lower TDS concentration) at the three seawater intrusion barriers.  In this case, both the 
TDS loading and average TDS concentration in groundwater decrease.  However, if a source 
water containing a lower TDS concentration than those in ambient groundwater is added to the 
basin without replacing another source water (e.g., new stormwater capture project or a new 
AWT recycled water injection well), the TDS loading would increase while the basin 
concentration would decrease.  This is represented by the third arrow from the left in Figure 63.  
Another example is the desalter wells.  These wells extract impacted groundwater within the 
WCBB‐inland saline plume for treatment, resulting in increased outflow of TDS (decreased 
loading) and decreased TDS concentrations in groundwater, illustrated by the second arrow 
from the right in Figure 63.  The two types of impacts (S/N loading and concentration) were 
assessed for various implementation measures and proposed major recycled water projects in 
the CBWCB. 

Examples of project impacts depicted in Figure 63 are summarized in Table J‐5.   

6.2 Existing, Planned, and Conceptual Implementation Measures 

Implementation measures are projects, programs, or strategies for stakeholders to manage 
S/Ns on a sustainable basis.  “Sustainable” in this context means using a resource such that the 
resource is not depleted or permanently damaged.  The SNMP planning horizon is 2025 for the 
implementation measures that were developed by the CBWCB stakeholders and summarized in 
this section.  The implementation measures were classified into three categories:  existing, 
planned, and conceptual. 

Table J‐6 lists the existing, planned and conceptual implementation measures, as well their 
impacts to groundwater in terms of S/N loading and concentration.  Existing implementation 
measures are projects/programs that are currently in place.  For existing implementation 
measures, the impacts to S/N loading and concentrations in groundwater are determined in 
relation to conditions before they were implemented (e.g., existing seawater intrusion barriers 
currently recharged with AWT recycled water and imported water are compared to seawater 
intrusion barriers prior to the injection of AWT recycled water, when only imported water was 
injected).  Implementation measures are classified as planned if they are scheduled to be in 
operation prior to 2025, notwithstanding exigencies that are outside the control of the project 
sponsors.  Available costs are shown for planned implementation measures.  The conceptual 
implementation measures are projects that have been hypothetically identified, so they may or 
may not be implemented before or after 2025, if ever. 

Some of the implementation measures listed in Table J‐6, specifically major existing and 
proposed projects in the basins, were quantitatively assessed for their S/N groundwater quality 
impacts using the SNMP mixing model, as discussed further in Section 4.2.  The remaining 
implementation measures were not modeled because these projects were smaller in size and 
complexity (thus, their impacts to overall groundwater quality were insignificant) and/or lacked 
details that were required to perform modeling (e.g. conceptual implementation measures).     
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Table J-5 Examples of Projects Affecting Salt and Nutrient Loading 
and Concentrations in Groundwater 

Description 

Impact to S/N 
Loading to 

Groundwater 

Impact to S/N 
Concentrations in 
Groundwater  Example Project 

Replace current 
water with lower TDS 
water 

Decrease  Decrease 
Seawater intrusion barriers 
replacing imported water with 
AWT recycled water 

Add lower TDS water  Increase  Decrease 
New stormwater capture project; 
new AWT recycled water 
injection wells a 

Replace current 
water with higher 
TDS water 

Increase  Increase 
Existing irrigation that replaces 
imported water with tertiary‐
treated recycled water  

Add higher TDS 
water 

Increase  Increase 
New irrigation with tertiary 
treated recycled water 

Increase saline 
plume pumping 

Decrease  Decrease  Desalters  

Increase well 
pumping 

Decrease  None  Typical groundwater production 

TDS – total dissolved solids   AWT – advanced water treatment    S/N – salt and nutrient 
a – New injection of AWT recycled water via wells (not replacing an existing water source) is currently a conceptual  
       implementation measure  
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Table J-6 CBWCB Implementation Measures 

Timeframe  Category 
Implementation 
Measure (IM) No. 

Description of Existing S/N Management Strategy  Basin  Cost a 
Implementation 

Date 
Impact to S/N Loading 

to Groundwater 
Impact to S/N Concentrations 

in Groundwater 

Existing 
Seawater 
intrusion 
control 

1 
Three seawater intrusion barriers (WCBB, DGB, and AGB), existing operations with 
imported water and AWT recycled water 

CBWCB  N/A  Existing  Decrease  Decrease 

  2  Two desalters (Brewer Desalter and Goldsworthy Desalter)  WCB  N/A  Existing  Decrease  Decrease 

  Groundwater 
recharge 

3  Dominguez Gap Spreading Grounds existing operations  WCB  N/A  Existing  Increase  Decrease 

  4  Montebello Forebay Spreading Grounds existing operations  CB  N/A  Existing  Increase  Decrease 

  5  Montebello Forebay Spreading Grounds interconnection pipeline   CB  N/A  Existing  Increase  Decrease 

  6  Rio Hondo Spreading Grounds Basin 6E to 8E connection  CB  N/A  Existing  Increase  Decrease 

  7  San Gabriel River rubber dams  CB  N/A  Existing  Increase  Decrease 

  8  Whittier Narrows Dam Conservation Pool Project  CB  N/A  Existing  Increase  Decrease 

  Institutional  9  CBWCB adjudication and Central Basin judgment amendment (December 2013)  CBWCB  N/A  Existing  Decrease  Decrease 

  10  Groundwater management agency (WRD)  CBWCB  N/A  Existing  Decrease  Decrease 

  Source water 
salinity control 

11  LACDPW stormwater “First Flush” policy   CBWCB  N/A  Existing  Decrease  Decrease 

  12  MWD Salinity Source Water Control Program   CBWCB  N/A  Existing  Decrease  Decrease 

  Stormwater 
capture/runoff 
management 

13  City of Torrance stormwater retention basins  WCB  N/A  Existing  Increase  Decrease 

  14  LID and stormwater BMPs  CBWCB  N/A  Existing  Decrease  Decrease 

  15  MS4 NPDES permits issued by LARWQCB  CBWCB  N/A  Existing  Decrease  Decrease 

  Wastewater 
salinity/ 
nutrient source 
control 

16  Industrial wastewater source control programs   CBWCB  N/A  Existing  Decrease  Decrease 

  17  Wastewater and recycled water nitrogen treatment  CBWCB  N/A  Existing  Decrease  Decrease 

  18  Residential automatic water softener educational outreach  CBWCB  N/A  Existing  Decrease  Decrease 

 
Public 
education 

19  Council for Watershed Health (http://watershedhealth.org/Default.aspx)   CBWCB  N/A  Existing 
Potential non‐

measureable decrease 
Potential non‐measureable 

decrease 

  20  CBWCB SNMP (http://www.wrd.saltnutrient.com/)    CBWCB  N/A  Existing 
Potential non‐

measureable decrease 
Potential non‐measureable 

decrease 

  21 
Water Replenishment District of Southern California (WRD) 

(http://www.wrd.org/index.php)  
CBWCB  N/A  Existing 

Potential non‐
measureable decrease 

Potential non‐measureable 
decrease 

  22  Southern California Salinity Coalition (http://www.socalsalinity.org/)   CBWCB  N/A  Existing 
Potential non‐

measureable decrease 
Potential non‐measureable 

decrease 

  23 
WateReuse Association (http://www.watereuse.org/) and WateReuse Research 
Foundation (http://www.watereuse.org/foundation) 

CBWCB  N/A  Existing 
Potential non‐

measureable decrease 
Potential non‐measureable 

decrease 

  Conservation  24  Senate Bill x7‐7 (20% by 2020) and Other Activities  CBWCB  N/A  Existing 
Potential non‐

measureable decrease 
Potential non‐measureable 

decrease 

 
Regulatory/ 
non‐regulatory 

25 
Wastewater, recycled water, surface water/stormwater, imported water and 
groundwater monitoring  

CBWCB  N/A  Existing 
Potential non‐

measureable decrease 
Potential non‐measureable 

decrease 

  26  State regulations for groundwater replenishment using recycled water  CBWCB  N/A  Existing 
Potential non‐

measureable decrease 
Potential non‐measureable 

decrease 

  27  LARWQCB permits for groundwater recharge  CBWCB  N/A  Existing 
Potential non‐

measureable decrease 
Potential non‐measureable 

decrease 

  28  Recycled water non‐potable reuse regulations, guidelines, and permits   CBWCB  N/A  Existing 
Potential non‐

measureable decrease 
Potential non‐measureable 

decrease 

 
Land use 
regulation 

29  Model Water Efficient Landscape Ordinance  CBWCB  N/A   Existing  Decrease  Decrease 
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Table J-6 CBWCB Implementation Measures (continued) 

Timeframe  Category 
Implementation 
Measure (IM) No. 

Description of Proposed S/N Management Strategy  Basin  Cost a 
Estimated 

Implementation 
Date 

Impact to S/N Loading 
to Groundwater 

Impact to S/N 
Concentrations in 
Groundwater 

Planned 
Seawater 
intrusion control 

30 
Increase AWT recycled water supply (completely replacing imported water) 
for all three seawater intrusion barriers (WCBB, AGB, and DGB)  

CBWCB   $206M   2017  Decrease  Decrease 

    31 
Increase groundwater pump and treat by the desalters and expansion of 
Goldsworthy Desalter 

WCB   $60M   2015  Decrease  Decrease 

 
Groundwater 
recharge 

32  Dominguez Gap Spreading Grounds West Basin Percolation Enhancement  WCB  $4M  2015  Increase  Decrease 

    33  Montebello Forebay Spreading Grounds new turnout structures  CB  $60M  2015  Increase  Decrease 

    34  Rio Hondo Spreading Grounds sediment removal   CB  $10M  2016/17  Increase  Decrease 

  Institutional  35  West Coast Basin judgment amendment  WCB  N/A  Before 2025 
Potential non‐

measureable decrease 
Potential non‐

measureable decrease 

  Stormwater 
capture/runoff 
management 

36  Additional LID projects and stormwater BMPs   CBWCB  N/A  Ongoing  Decrease  Decrease 

  37  MS4 permits issued by LARWQCB  CBWCB  N/A  Ongoing  Decrease  Decrease 

  38  Los Angeles Basin Stormwater Conservation Study  CBWCB  $140,000  2014  Increase  Decrease 

  39  Broadway Neighborhood Stormwater Greenway Project   CBWCB  $3.7M  2015  Increase  Decrease 

  40 
Improvement to Entradero storm drain channel for stormwater infiltration 
(GLAC IRWMP) 

WCB  $2M  2015  Increase  Decrease 

  41  Vermont Avenue stormwater capture   WCB  $2M  2017  Increase  Decrease 

 
Total Maximum 
Daily Loads 
(TMDLs) 

42  TMDLs  CBWCB  N/A  Ongoing  Decrease  Decrease 

  Conservation  43  Senate Bill x7‐7 (20% by 2020) and Other Activities  CBWCB  N/A  2020 
Potential non‐

measureable decrease 
Potential non‐

measureable decrease 

 
Regulatory/ 
non‐regulatory 

44  SNMP Monitoring Program  CBWCB  $30K  2015 
Potential non‐

measureable decrease 
Potential non‐

measureable decrease 
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Table J-6 CBWCB Implementation Measures (continued) 

Timeframe  Category 
Implementation 
Measure (IM) No. 

Description of Potential S/N Management Strategy  Basin  Cost a 
Estimated 

Implementation 
Date 

Impact to S/N Loading to 
Groundwater 

Impact to S/N 
Concentrations in 
Groundwater 

Conceptual 
Seawater intrusion 
control 

45  Additional desalters   WCB  N/A  Not available  Decrease  Decrease 

 
Groundwater 
recharge 

46 
Additional tertiary‐treated/AWT recycled water recharge in the 
Montebello Forebay 

CB  N/A  Not available  Increase  Decrease 

    47 
Los Angeles River Aquifer Stormwater Recharge and Recovery 
Facility  

CB  N/A  Not available  Increase  Decrease 

    48  Montebello Forebay New Extraction and Intrabasin Transfer   CB  N/A  Not available  No change  Decrease 

    49 
New Los Angeles Forebay AWT recycled water recharge and 
recovery 

CB  N/A  Not available  Increase  Decrease 

    50  Whittier Narrows Dam Conservation Pool Project   CB  N/A  Not available  Increase  Decrease 

 
Stormwater 
capture/runoff 
management 

51  Additional LID projects and stormwater BMPs   CBWCB  N/A  Not available  Decrease  Decrease 

 
Wastewater 
salinity/nutrient 
source control 

52 
Residential automatic water softener control (bans and/or 
rebates)  

CBWCB  N/A  Not available  Decrease  Decrease 

    53  San Jose Creek East WRP process optimization  CB  $86M  Not available  Increase  Decrease 

  Conservation  54  Xeriscape policy  CBWCB  N/A  Not available  Decrease  Decrease 

  55  Senate Bill x7‐7 (20% by 2020) and Other Activities  CBWCB  N/A  Not available 
Potential non‐measureable 

decrease 
Potential non‐measureable 

decrease 

CBWCB – Central Basin and West Coast Basin  CB – Central Basin        WCB – West Coast Basin          S/N – salt and nutrient     SNMP – Salt and Nutrient Management Plan  
SW – stormwater         BMPs – best management practices    WRP – Water Reclamation Plant        LID – low impact development   TMDL – total maximum daily load   
DGB – Dominguez Gap Seawater Intrusion Barrier  AGB – Alamitos Gap Seawater Intrusion Barrier  WCBB – West Coast Basin Seawater Intrusion Barrier   N/A – Not available      
AWT – advanced water treatment          NPDES – National Pollutant Discharge Elimination System     MS4 – Municipal Separate Storm Sewer System     
LARWQCB – Los Angeles Regional Water Quality Control Board  MWD – Metropolitan Water District of Southern California    WRD – Water Replenishment District of Southern California 
LACDPW – Los Angeles County Department of Public Works    CDPH – California Department of Public Health      GLAC IRWMP – Greater Los Angeles County Integrated Regional Water Management Plan  
MFSG – Montebello Forebay Spreading Grounds, which include the Rio Hondo Spreading Grounds, San Gabriel River Spreading Grounds, and the unlined portion of the San Gabriel River in the Montebello Forebay 
Existing – Implementation measures or projects/programs/strategies that are currently in place 
Planned – Implementation measures that are anticipated to be in operation before 2025, notwithstanding exigencies that are outside the control of the project sponsors 
Conceptual – Implementation measures that have been hypothetically identified, but may or may not begin by 2025 
a – Costs were obtained from Greater Los Angeles County IRWMP, 2013; online Project Tracking and Integration [http://irwm.rmcwater.com/la]; CH2MHILL, 2012a; costs are estimated totals for completion of the project including 
      planning, design, construction, and permits; personal communication from Phuong Ly of WRD, March 19, 2014 regarding estimated costs for SNMP monitoring program 
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Although impacts from some implementation measures could not be quantitatively assessed, it 
is clear that each implementation measure, based on the details of the project/strategy, will 
reduce S/N loading and/or improve groundwater quality, as indicated in Table J‐6. 

As shown in Table J‐6, the implementation measures are grouped into the following categories: 
seawater intrusion control, groundwater recharge, institutional, stormwater capture/runoff 
management, source water salinity control, wastewater salinity/nutrient source control, total 
maximum daily loads (TMDLs), conservation, public education, regulatory/non‐regulatory, and 
land use regulation.  Generally, projects that improve stormwater, wastewater, and recycled 
water quality, increase stormwater recharge, increase AWT recycled water recharge, and 
reduce sources of S/N loading provide for improved groundwater quality are considered 
implementation measures.   

Individual implementation measures listed in Table J‐6 are described in detail below, organized 
by the existing, planned, and conceptual categories and implementation measure (IM) numbers 
correspond to the numbers shown in the third column from the left in Table J‐6. 

6.2.1   Existing Implementation Measures 

The existing implementation measures are listed as IM 1 through IM 29 in Table J‐6 and 
described in detail below. Since these implementation measures are projects/programs that 
have already been put into place, they are considered part of the baseline conditions.  

SEAWATER INTRUSION CONTROL 

IM 1.  Seawater Intrusion Barriers (WCBB, DGB, and AGB) – The seawater intrusion barriers 
are existing implementation measures, which manage the saline intrusion as well as provide 
groundwater recharge in the CBWCB.   Historically, both imported water and advanced treated 
recycled water were delivered to the seawater barriers for injection.  As discussed further in 
Section 6.2.2 (Implementation Measure No. IM 30), AWT recycled water is expected to be 
replace imported water at all three seawater barriers during the future planning period.  

The AGB began operating in the early 1960s along the southern border of the Central Basin.  
Historically, the AGB received only treated imported water for injection, but began also utilizing 
AWT recycled water in 2005.  The AWT recycled water is produced by WRD’s Leo J. Vander Lans 
Advanced Water Treatment Facility (Vander Lans AWTF) and the treated imported water is 
provided by the Metropolitan Water District of Southern California (MWD).  Advanced 
treatment processes at the Vander Lans AWTF currently include microfiltration (MF), reverse 
osmosis (RO), ultraviolet irradiation (UV), and advanced oxidation (AOP) through the addition of 
peroxide.      

The WCBB began operating in the mid‐1950s along the western coast of the West Coast Basin.  
Historically, the WCBB received only treated imported water for injection, but began also 
utilizing AWT recycled water in 1995.  The AWT recycled water is produced by West Basin 
Municipal Water District’s (WBMWD’s) Edward C. Little Water Recycling Facility (Edward C. 
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Little WRF) and the treated imported water is provided by MWD.  Treatment processes at the 
Edward C. Little WRF include MF, RO, AOP, ozonation (O3), and chemical stabilization.     

The DGB began operating in the early 1970s in southern portion of the West Coast Basin.  
Currently, AWT recycled water produced by the City of Los Angeles’ Terminal Island Water 
Reclamation Plant/Advanced Water Treatment Facilities (TIWRP) and treated imported water 
from MWD are delivered to the DGB for injection.  The TIWRP treatment train currently 
includes MF, RO, and chlorination.  Historically, the DGB received only treated imported water, 
but began also utilizing AWT recycled water in 2006.   

As shown in Table J‐4, AWT recycled water is significantly lower in TDS and chloride compared 
with imported water, but nitrate levels are very low and comparable in both water sources.  As 
such, the partial replacement of imported water with AWT recycled water at the barriers 
continues to significantly reduce TDS and chloride loading and concentrations in groundwater 
in the CBWCB.  

IM 2.  Desalters – The C. Marvin Brewer Desalter (Brewer Desalter) and Robert W. Goldsworthy 
Desalter (Goldsworthy Desalter) are existing facilities that treat brackish groundwater pumped 
from wells located in areas impacted by seawater intrusion in the West Coast Basin, thereby 
increasing the outflow of S/Ns from the basin and reducing S/N concentrations in groundwater.   

The desalters are operating in the City of Torrance.  The Brewer Desalter has a design capacity 
of 1,200 AFY and is owned by WBMWD and operated by California Water Service Company, 
who distributes the treated water as part of its potable supply.   

The Goldsworthy Desalter has a design capacity of 2,800 AFY and currently operates at about 
2,200 AFY.  It is owned by WRD and is operated and maintained by the City of Torrance, who 
delivers the treated water to their drinking water system.     

GROUNDWATER RECHARGE 

IM 3.  Dominguez Gap Spreading Grounds (DGSG) Existing Operations – Stormwater is 
currently captured at the DGSG and recharges the West Coast Basin.  Historically, the DGSG 
recharged both the Central Basin and West Coast Basin. Recharge of stormwater adds S/N load 
but decreases concentrations because stormwater has lower S/N concentrations compared 
with ambient groundwater.  

IM 4.  Montebello Forebay Spreading Grounds Existing (MFSG) Operations – Currently, the 
MFSG uses tertiary‐treated recycled water, untreated imported water, and stormwater for 
groundwater recharge.  Although current recharge operations at the MFSG increase S/N 
loading, future water quality projections as determined from the SNMP analysis indicate that 
the current blend of recharge water results in declining S/N concentrations in groundwater in 
the Montebello Forebay. 

IM 5.  MFSG Interconnection Pipeline – The interconnection pipeline between the Rio Hondo 
Spreading Grounds and San Gabriel River Spreading Grounds, completed in 2011, allows greater 
operational flexibility and increases stormwater capture by about 1,300 AFY (CH2MHILL, 
2012b), thereby increasing S/N loading, but reducing S/N concentrations in groundwater.  
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IM 6.  Rio Hondo Spreading Grounds (RHSG) Basin 6E to 8E Connection – Construction of a 
connection from RHSG Basin 6E to 8E is an existing project that allows for increased flexibility 
and the capture of an additional 1,200 AFY of replenishment water, thereby increasing S/N 
loading, but reducing S/N concentrations in groundwater.   

IM 7.  San Gabriel River Rubber Dams – Additional rubber dams recently installed in the San 
Gabriel River above the Whittier Narrows Dam increase the amount of stormwater capture by 
about 3,600 AFY (Johnson, 2011; CH2MHILL, 2012b), thus increasing S/N loading, but reducing 
S/N concentrations in groundwater.  

IM 8.  Whittier Narrows Dam Conservation Pool Project – Operational enhancements are 
being implemented to increase the conservation pool elevation behind the dam from 195 to 
205 feet above mean sea level (ft‐msl).  The project is being implemented in phases.  In 2004, 
the conservation pool elevation behind the dam was raised to 201.6 ft‐msl, resulting in an 
estimated additional capture of about 3,000 AFY of stormwater (Weeks, 2013), thereby 
increasing S/N loading, but reducing S/N concentrations in groundwater. 

INSTITUTIONAL 

IM 9 and IM 10.  CBWCB Adjudication, Central Basin Judgment Amendment, and 
Groundwater Management Agency (WRD) – As described in Section 2, the following are 
existing institutional implementation measures currently in place: 

 CBWCB judgments that adjudicated the basins and established other provisions,  

 Central Basin judgment amendment issued in December 2013,  

 Establishment of a groundwater management agency (WRD), and 

 Multiple WRD programs, including the Safe Drinking Water Program, Groundwater 

Contamination Prevention Program, Regional Groundwater Monitoring Program, 

Hydrogeology Program, In‐Lieu Program, and Water Independence Now (WIN) Program. 

Due to significant overdraft in the CBWCB by the mid‐1900s, the courts adjudicated the two 
basins to put a limit on pumping.  The West Coast Basin judgment adjudicated the basin in 1961 
and limited groundwater extractions to 64,468 AFY.  The Central Basin judgment adjudicated 
the basin in 1965 and limited groundwater extractions to 217,367 AFY.  While reduced pumping 
reduces S/N outflow from the basins, the net effect is reduced loading and improved 
groundwater quality due to reduced seawater intrusion. 

To more efficiently manage the CBWCB and allow flexibility for basin pumpers, the judgments 
established provisions for carryover of unused annual pumping rights in any given year and an 
exchange pool wherein water rights not used by one party can be made available to another.  A 
provision in the Central Basin judgment further allows additional carryover of pumping rights 
during a period that is declared by the WRD as a Water Emergency.  The intent of this “drought 
carryover” provision is to prevent degradation of the groundwater basins by helping to restore 
groundwater levels and improving the water supply in the aquifers and provide an incentive to 
groundwater producers in the Central Basin to reduce pumping for a particular period of time 
under drought conditions. 
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On December 18, 2013, an amendment to the judgment for the Central Basin was issued by the 
courts.  The amendment enables large‐scale changes in the management practices within the 
basin, which are expected to enhance opportunities to develop recycled water for recharge and 
improve the capability to utilize the basin’s storage for conjunctive use.  As a result of the 
judgment amendment, the Watermaster in the Central Basin is now comprised of three 
entities:  1) Administrative Body, 2) Water Rights Panel, and 3) Storage Panel.  WRD was 
designated as the Administrative Body and is responsible for preparing the annual Watermaster 
Service reports and submitting them to the Water Rights Panel.  The Water Rights Panel is 
ultimately responsible for submitting the final Watermaster Service reports to the Superior 
Court of the State of California for filing. 

WRD was established in 1959 for the purpose of protecting and preserving groundwater in the 
CBWCB.  Accordingly, WRD is enabled under the California Water Code to provide the needed 
supplemental replenishment water to make up the difference between the adjudicated 
amounts and the natural safe yield.  The process of supplementing natural groundwater 
recharge with additional recharge is known as artificial replenishment or managed aquifer 
recharge.  In addition to facilitating groundwater recharge, WRD monitors and reports on 
groundwater quality and cooperates with various regulatory agencies to protect groundwater 
quality.  Increased recharge increases S/N loading, but improves groundwater quality. 

In order to ensure that the use of recycled water for groundwater recharge remains a safe and 
reliable practice, WRD participates in various research and monitoring activities, proactively 
contributes to the regulatory and legislative development processes, and engages in 
information exchange and dialogue with regulatory agencies and other recycled water users. 
WRD continues to closely coordinate with the SDLAC, which produces the recycled water used 
for surface spreading in the Montebello Forebay, on permit compliance activities, including 
groundwater monitoring, assessment, and reporting. Many monitoring and production wells 
are sampled frequently by WRD staff, and the results are reported to the regulatory agencies. 

In addition to compliance monitoring and sampling associated with the spreading grounds, 
WRD is partnering with others to more fully investigate the effectiveness of soil aquifer 
treatment during groundwater recharge. Research is underway to more fully characterize the 
percolation process and to quantify the filtering and purifying properties of the underlying soil 
with respect to constituents of concern, such as nitrogen, total organic carbon, and chemicals 
of emerging concern (CECs). WRD continues to be vigilant in monitoring research on the 
occurrence, significance, attenuation, and removal of CECs, including pharmaceuticals, 
endocrine disruptors, and personal care products. 

Three separate groundwater tracer studies were performed in 2003‐2005, 2005‐2006, and 
2010‐2011 for the purpose of tracking and verifying the movement of recycled water from the 
spreading grounds by testing the monitoring wells and the production wells. Results showed 
that the depth rather than the horizontal distance from the recharge ponds is the key factor 
influencing arrival times of recycled water to wells. Travel time to deeper wells is greater than 
to shallower wells, even if the deeper wells are very near the spreading grounds. In some cases, 
WRD made modifications to wells to seal off their shallow perforations so that the wells would 
only produce from the deeper aquifers.  Tracer tests subsequent to well modification 
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demonstrated an increased travel time compared to earlier results. These efforts, in addition to 
periodic studies assessing health effects and toxicological issues, are necessary to provide 
continued assurances that the use of recycled water for groundwater recharge remains safe 
and compliant with all regulatory standards. 

The Safe Drinking Water Program was implemented by WRD in 1991 to promote the cleanup of 
groundwater resources at specific well locations.  As part of this program, WRD provides grants 
and loans to pumpers in the CBWCB to install wellhead treatment facilities at active production 
wells that have been impacted by naturally‐occurring constituents and man‐made chemicals.  A 
total of 16 wellhead treatment systems have been constructed.  This program not only helps to 
remediate groundwater contamination plumes, but also helps to maintain a sustainable water 
supply by reducing reliance on imported water for potable supply.   

In an effort to minimize or eliminate threats to groundwater supplies, WRD established the 
Groundwater Contamination Prevention Program.  As part of this program, WRD created and 
administers the CBWCB Groundwater Contamination Forum, a data‐sharing and discussion 
forum with key stakeholders that include the United States Environmental Protection Agency 
(USEPA), California Department of Toxic Substances Control (DTSC), LARWQCB, CDPH (now the 
SWRCB Division of Drinking Water), United States Geological Survey (USGS), and various cities 
and drinking water purveyors.  In 2005, these stakeholders drafted and signed a Memorandum 
of Understanding, agreeing to meet regularly and share data on groundwater contaminated 
sites within the CBWCB.  As a key stakeholder, WRD has been tracking and working in close 
consultation with the regulatory agencies to provide data and technical support to expedite 
investigations and cleanups at priority groundwater contaminated sites within the CBWCB.  

WRD has been monitoring groundwater quality (including S/Ns) and water levels in the CBWCB 
for over 50 years. The Regional Groundwater Monitoring Program provides for the collection of 
basic information used for groundwater basin management including groundwater level data 
and water quality data. It currently consists of a network of over 300 WRD and USGS‐installed 
monitoring wells at over 50 locations throughout the CBWCB, supplemented by the existing 
groundwater production wells operated by the water purveyors.  Annually, WRD collects nearly 
600 groundwater samples from its nested monitoring well network and analyzes them for over 
100 constituents to produce nearly 60,000 individual data points to help track groundwater 
quality.  The information generated by this program is compiled and evaluated in WRD’s annual 
Regional Groundwater Monitoring Report, which are available for downloading from the WRD 
website (http://www.wrd.org/engineering/groundwater‐engineering‐reports.php).  The 
Regional Groundwater Monitoring Report provides water quality summary tables (including 
data for TDS, chloride, nitrate) for each of the nested monitoring wells, water quality maps for 
the nested wells and drinking water wells, and maps and hydrographs depicting groundwater 
level data. 

WRD is also the designated groundwater monitoring entity for the CBWCB under the State of 
California’s California Statewide Groundwater Elevation Monitoring (CASGEM) program. WRD 
collects water level data from 28 of its nested monitoring wells and uploads it to the State’s 
CASGEM website on a regular basis for seasonal and long‐term water level trend tracking. 
Public access to the CASGEM website is at:  www.water.ca.gov/groundwater/casgem. 
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Work performed under WRD’s Hydrogeology Program includes the preparation of an annual 
Engineering Survey and Report, which incorporates the calculation and determination of annual 
overdraft, accumulated overdraft, changes in storage, pumping amounts, and replenishment 
water availability to help assess groundwater replenishment needs and costs in the ensuing 
year. Maps are created to show water levels in the basins and groundwater production patterns 
and amounts. Much of this information is published in Technical Bulletins, which are two‐page 
documents that summarize groundwater issues of importance in the CBWCB.  WRD 
continuously works with the USGS to better characterize the hydrogeologic conditions in the 
basins by compiling and interpreting the extensive amounts of data generated during drilling 
and logging of the WRD/USGS monitoring wells and collected from historical information for 
production wells and oil wells within the CBWCB. The final conceptual model will significantly 
improve the understanding of the aquifer depths, extents and thicknesses throughout the 
basins, and will assist pumpers and other basin stakeholders with planning for groundwater 
resource projects such as new well drilling, storage opportunities, or modeling. 

WRD’s In‐Lieu Program plays an important role in the conjunctive use of the CBWCB, utilizing 
surplus imported water to lower the annual overdraft and reduce artificial replenishment 
needs.  The In‐Lieu Program helps provide an alternate means of replenishing the groundwater 
supply by encouraging basin pumpers to purchase surplus imported water when available 
instead of pumping groundwater, which lowers the annual overdraft and reduces artificial 
replenishment needs.  The goal of the In‐Lieu Program is to replenish in those areas which are 
not easily recharged through surface spreading due to their distance from the MFSG and/or 
location in deep confined aquifers.  When wells are turned off, groundwater levels rise and 
water remains in storage that would have otherwise been pumped out. 

WRD established the WIN Program to develop local and sustainable sources of water for use in 
groundwater replenishment activities. This has become increasingly important in light of 
persistent drought conditions in the State and environmental and regulatory issues that limit 
delivery of imported water to the Los Angeles area.  As part of the WIN Program, the 
Groundwater Reliability Improvement Program (GRIP) was established to offset the current use 
of imported water by providing up to 21,000 AFY of alternative supply sources (e.g., recycled 
water, stormwater) for replenishment at the MFSG. The primary goals of GRIP are to: 

 Provide a sustainable and reliable supply for replenishing the basins; 

 Protect groundwater quality; 

 Minimize the environmental/energy footprint of any option or options selected; 

 Comply with pertinent regulatory requirements employing an institutionally feasible 
approach; 

 Minimize cost to agencies using ground water; and 

 Engage stakeholders in the decision making process.  

Two recycled project alternatives were proposed as part of GRIP, GRIP Recycled Water Project 
A (GRIP A) and GRIP Recycled Water Project B (GRIP B), as further discussed in Section 7.2. 
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SOURCE WATER SALINITY CONTROL 

IM 11.  LACDPW Stormwater “First Flush” Policy – As described in WRD’s Replenishment 
Operations Manual (September 2007), typically at least the first several hours of flow (e.g., the 
“first flush”) of the first season’s stormwater event is bypassed around the MFSG and DGSG and 
wasted to the ocean because it is too high in turbidity and contains trash.  This first flush is also 
believed to contain higher concentrations of pollutants, and thus conducting first flush 
potentially lowers S/N loading and improves groundwater quality.   

IM 12.  MWD Salinity Source Water Control Program – The MWD imports supplemental water 
supplies to the Southern California region, which includes the CBWCB.  These supplies are 
imported from the Colorado River (CR) via the Colorado River Aqueduct and the Sacramento‐
San Joaquin Bay Delta (Delta) via the State Water Project (SWP).  The salinity of these imported 
supplies is managed through source control measures, collaborative actions with other 
agencies, distribution system salinity management, and participation with local agencies to 
protect groundwater and recycled water supplies.  Source control measures are critical for 
reducing salinity in imported water supplies and protecting groundwater supplies from 
additional salinity5.  Salinity control programs and studies are described below.  

 Colorado River Basin Salinity Control Program – The program provides Federal 
appropriations for salinity reduction projects.  These projects include irrigation 
improvement practices, rangeland management, and deep well brine injection which aid 
in meeting the program’s salinity numerical objectives for the Colorado River Basin. 

 California Department of Water Resources Municipal Water Quality Investigations 
Program – The program, funded through the SWP Contractors, provides routine and 
real‐time monitoring and forecasting of salinity levels in the Delta and SWP. 

 Future SWP Activities – The proposed Bay Delta Conservation Plan could significantly 
reduce TDS levels of exported SWP supplies.  If the plan is implemented, the 
Sacramento River would bypass the Sacramento ‐San Joaquin Delta and feed directly 
into the SWP, reducing TDS levels in the SWP supply.  

 Update of the 1999 Salinity Management Study – The 1999 Study is being updated 
through a partnership between MWD, the United States Bureau of Reclamation, and the 
Southern California Salinity Coalition.  The Update will seek to effectively quantify and 
set goals for managing the effects of salinity on water resources in Southern California. 

Collaborative actions with other agencies allow MWD to exchange water supplies, thereby 
providing its service area with lower salinity water as described below. 

 MWD exchanges CR supplies for lower salinity SWP supplies with the Desert Water 
Agency and the Coachella Valley Water District.  These water agencies contract for SWP 
supplies, but are unable to take direct delivery of these supplies. 

                                                       

5  Information provided by Kathy Kunysz, Metropolitan Water District, July 31, 2012 



 

Appendix J – Implementation Plan                                29 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

 As opportunities arise, MWD also exchanges some of its SWP supplies for higher quality 
runoff from the Sierra Nevada mountain range as part of its storage and recovery 
operations with San Joaquin Valley irrigation districts. 

MWD delivers a blend of CR water and SWP supplies to the CBWCB and this imported water is 
treated by three of MWD’s drinking water treatment plants:  two blended water plants 
(Weymouth and Diemer WTPs) and one SWP plant (Jensen treatment WTP). 

 1999 Salinity Management Policy – MWD continues to support long‐term salinity 
control by considering the 500 mg/L annual TDS goal in its operations by blending water 
from the SWP and CR.  The anticipated Update of the 1999 Salinity Management Study 
will assess MWD’s future operational capability to deliver low salinity water supplies 
through 2020. 

MWD works with local agencies to manage salinity to protect the quality of groundwater 
resources and enhance the quality of recycled water. 

 Multiple‐Agency Collaboration – The Southern California Salinity Coalition, formed in 
2002, focuses on coordinating salinity management strategies and programs, including 
research projects, with water and wastewater agencies throughout Southern California.  
Refer to Project No. 20 for a further description of the Southern California Salinity 
Coalition. 

 In addition, the Multi‐State Salinity Coalition was formed in 2001 to advance the 
development of local and regional projects and programs associated with desalination 
and salinity management technologies, practices, funding, and implementation. 

 Local Salinity Management Projects – Various Southern California agencies are 
undertaking salinity management studies and projects related to brine concentrate 
disposal, water softener management, and desalination projects. 

 Local Resources Program – MWD encourages the recovery and cleanup of saline 
groundwater through its Local Resources Program.  This program provides financial 
payments of up to $250 per acre‐foot of water supply yield created through desalters. 

STORMWATER CAPTURE/RUNOFF MANAGEMENT 

IM 13.  City of Torrance Retention Basins – Based on the Greater Los Angeles County 
Integrated Regional Water Management Plan (GLAC IRWMP) Online Project Tracking and 
Integration (OPTI) website, there are several projects that are considered implementation 
measures for the CBWCB.  Currently, the City of Torrance operates a number of stormwater 
retention basins, some of which (the Bishop Montgomery, Del Amo, and Ocean basins) allow 
for recharge and groundwater replenishment.  This project increases stormwater capture, 
which increases S/N loading but reduces S/N concentrations in groundwater due to the 
relatively low S/N concentrations in surface water/stormwater compared with ambient 
groundwater. 

IM 14.  Low Impact Development (LID) and Stormwater Best Management Practices (BMPs) – 
LID includes design techniques that infiltrate, filter, store, evaporate, and detain surface water 
runoff close to its source.  BMPs address the increased volume and rate of runoff from 
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impervious surfaces and the concentration of pollutants in the runoff.  BMPs can include 
structural systems such as infiltration devices, ponds, filters and constructed wetlands.  BMPs 
can also include non‐structural BMPs such as LID practices to preserve/recreate natural 
landscape features or minimize effective imperviousness and management measures such as 
maintenance practices, street sweeping, public education, and outreach programs.  The main 
goals of LID and stormwater BMPs are to increase groundwater recharge and improve 
stormwater quality.  There are multiple existing and planned LID and stormwater BMPs in the 
CBWCB.  These projects/practices decrease S/N loading and concentrations in groundwater. 

IM 15.  LARWQCB Municipal Separate Storm Sewer System (MS4) Permit for Los Angeles 
County – In 2001, the LARWQCB issued the National Pollutant Discharge Elimination System 
(NPDES) permit (2001 MS4 Permit; Order No. 01‐182, NPDES No.  CAS004001) for MS4 
discharges for 84 cities and a majority portion of the unincorporated areas of Los Angeles 
County.  Some cities within the CBWCB, such as the City of Long Beach, have a separate MS4 
NPDES permit.  The 2001 MS4 Permit regulated the discharge of runoff from MS4s or storm 
drains, prohibited non‐stormwater discharges into the storm drain system, and limited any 
discharges to receiving waters that would cause or contribute to a violation of water quality 
standards.  The 2001 MS4 Permit required implementation of a Stormwater Quality 
Management Plan that included the use of BMPs to reduce the amount of pollutants in 
stormwater and dry‐weather runoff.   

In December 2012, the LARWQCB adopted a new MS4 Permit (Order No. R4‐2012‐0175; 
http://www.waterboards.ca.gov/rwqcb4/water_issues/programs/stormwater/municipal/index.
shtml) that replaced the 2001 MS4 Permit.  The 2012 MS4 Permit differs significantly from the 
2001 MS4 Permit in several respects, including new requirements for hydromodification6 and 
LID that apply to existing development or redevelopment projects that have been constructed 
or for which grading or land disturbance permits have been submitted and are deemed 
complete prior to the adoption date of the 2012 MS4 Permit.  Significantly, permittees are 
encouraged to infiltrate stormwater as a fundamental aspect of permit implementation.  
Additional details regarding the MS4 permits in Los Angeles County can be found in the SNMP 
Monitoring Plan (Appendix K of the SNMP).  Overall, MS4 permits in the CBWCB decrease S/N 
loading and concentrations in groundwater. 

WASTEWATER SALINITY/NUTRIENT SOURCE CONTROL 

IM 16.  Industrial Wastewater Source Control Programs – Within the CBWCB, SDLAC and the 
City of Los Angeles Bureau of Sanitation (LABOS) operate pretreatment programs that regulate 
industrial and commercial discharges into the agencies’ wastewater management systems.  

                                                       

6  Hydromodification can be any activity that increases the velocity and volume (flow rate), and often the timing, of 
runoff.  Such activities include: construction and maintenance of channels, levees, dams, and other water 
conveyance structures and/or impoundments for purposes of flood control, water storage, water conveyance, 
and navigation; dredging and/or filling or other alterations to natural land contours for the purposes of new 
development (including transportation and other infrastructure) or navigation; development of impervious 
surfaces (asphalt, concrete, most buildings, etc.); and deforestation or removal of vegetation. 
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These activities are conducted in accordance with ordinances adopted by SDLAC and LABOS, 
Federal pretreatment regulations pursuant to Code of Federal Regulations, Title 40, Part 403, 
and the Clean Water Act.  The source control programs permit, inspect, monitor, develop 
source control and pollution prevention requirements, and take enforcement actions for permit 
and ordinance violations.  The overall objectives of the programs are to: 

 Protect water treatment plants (WTPs) and water reclamation plants (WRPs) from 
interference with process operations and pass through of harmful pollutants to the 
environment; 

 Protect the life, health, and safety of operating and maintenance personnel; 

 Ensure the health, safety, and welfare of the public; 

 Provide the opportunity for beneficial reuse of biosolids; and 

 Provide the opportunity for water reclamation. 

Each agency’s ordinance allows for the development of industrial and commercial discharge 
requirements to protect the quality of recycled water and meet Waste Discharge 
Requirements/Water Recycling Requirements (WDR/WRR) and NPDES limits, including S/Ns.  
This can be accomplished by establishing industry‐specific or industrial category‐specific 
discharge limits, requiring industries to bypass discharges around WRPs, prohibiting the use of 
self‐regenerating water softeners (SRWS), requiring implementation of pollution prevention 
BMPs, and conducting public outreach.  Thus, these programs help to reduce S/N loading and 
concentrations in groundwater. 

IM 17.  Wastewater and Recycled Water Nitrogen Treatment – Within the Los Angeles Region, 
wastewater treatment plants that discharge to inland surface waters have implemented 
nitrification‐denitrification (NdN) as part of their secondary biological treatment processes to 
reduce nitrogen concentrations.  The biological conversion of ammonia in sewage to nitrate‐
nitrogen is called nitrification.  The biological reduction of nitrate to nitrogen gas by facultative 
heterotrophic bacteria is called denitrification.  By 2003, SDLAC converted its WRPs to include 
NdN to meet NPDES discharge limits for ammonia, nitrate, and nitrite that are based on BPOs.  
The NdN modifications have achieved meaningful reductions in total nitrogen	and therefore, 
help to reduce nutrient (nitrate) loading and concentrations in groundwater.  As one example, 
the pre‐NdN (1993 to mid‐2003) average total nitrogen concentration in the San Jose Creek 
East WRP effluent was approximately 14 mg/L compared to the post‐NdN (mid‐2003 to 2011) 
average total nitrogen concentration of approximately 6.5 mg/L, a reduction of 53%.  SDLAC 
documents NdN reductions for all of its WRPs. 

IM 18.  Residential Automatic Water Softeners Educational Outreach – Because self‐
regenerating water softeners (SRWS) rely on salt for water softening, which ultimately gets 
discharged to the sewer and wastewater treatment plants, they add significant salt loading to 
the tertiary‐treated recycled water that recharges the CBWCB.  The SDLAC and Santa Clarita 
Valley Sanitation District have done extensive outreach and education regarding SRWS in the 
Santa Clarita Valley in order to comply with the State’s legal limit for chloride discharged to the 
Santa Clara River.  The SDLAC’s website provides information on SRWS, their groundwater 
quality impacts, and salt‐free alternatives to SRWS 
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(http://www.lacsd.org/wastewater/automatic_water_softeners/alternatives.asp).  This 
program helps to reduce salt (TDS and chloride) loading and concentrations in groundwater.  
There currently are no plans within the CBWCB for mandated replacement of residential SRWS 
or to implement voluntary rebate programs.   

PUBLIC EDUCATION 

IM 19.  Council for Watershed Health (CWH) – The CWH is an organization established in 1996 
to facilitate a stakeholder‐driven consensus process to enhance the economic, social, and 
ecological health of the region’s watersheds through education, research, and planning.  One of 
the goals of the CWH is to achieve regional sustainability through integrated natural resources 
management, including water resources management.  CWH conducts active technical and 
outreach programs directed at professionals, the media, agencies, elected officials, and the 
public.  This organization and its outreach efforts have the potential to decrease S/N loading 
and concentrations in groundwater. 

IM 20.  CBWCB SNMP – To promote the development of the CBWCB SNMP, an informational 
website was created (http://www.wrd.saltnutrient.com/).  The website disseminates 
information regarding the SNMP, including a calendar of events and meetings, meeting agendas 
and minutes, meeting presentations, project schedules, contact information, deliverables, data, 
and weblinks to other reference materials.  Once the CBWCB SNMP is finalized and the Basin 
Plan Amendment is adopted, S/N management measures, including the implementation 
measures, will be carried out.  As a result, these efforts will reduce S/N concentrations in 
groundwater or maintain groundwater quality in accordance with Basin Plan objectives.  

IM 21.  Water Replenishment District of Southern California (WRD) – WRD has a website 
(http://www.wrd.org/index.php) that provides useful information on various recharge and 
water quality monitoring and protection programs.  WRD also conducts numerous public 
meetings and events throughout the year to discuss the uses and benefits of recycled water, 
groundwater replenishment, and preserving groundwater quality.  This agency and its outreach 
efforts have the potential to decrease S/N loading and concentrations in groundwater. 

IM 22.  Southern California Salinity Coalition (SCSC) – SCSC was formed in 2002 to address the 
critical need to remove salt from water supplies and to preserve water resources in California.  
SCSC is administrated by the National Water Research Institute (NWRI; http://nwri‐usa.org/) 
and is a coalition of water and wastewater agencies in Southern California (including SDLAC and 
MWD) dedicated to managing salinity in the water supply.  SCSC has partnered with MWD and 
United States Department of the Interior, Bureau of Reclamation (USBOR) to update the 1999 
Salinity Management Study.  As part of the effort, SCSC will be producing outreach and 
education materials on understanding Southern California salinity conditions and practices and 
identifying opportunities to promote effective regional salinity management.  SCSC is working 
to update the regional salt balance by considering local and imported salinity sources and 
identifying trends (e.g., groundwater basin accumulation considering salt imports and exports); 
develop a tool to determine annual salinity indicators to assess the status of regional salinity 
management; identify regulatory approaches that affect salinity management and water 
resource development (e.g., SWRCB/RWQCB criteria for brine discharges, implementation of 
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SNMPs, water quality objectives for TDS, etc.); and assess the regional salinity impacts of 
compliance with SB X7‐7 (refer to IM 24), including impacts to wastewater and receiving 
groundwater.  This organization and its outreach efforts have the potential to decrease salt 
(TDS and chloride) loading and concentrations in groundwater. 

SCSC maintains websites for outreach on salinity information (www.socalsalinity.org) and 
assessing impacts of salinity from irrigation (www.salinitymanagement.org).  The SCSC website 
(www.socalsalinity.org) describes upcoming and past events hosted by SCSC and provides 
salinity‐related publications such as fact sheets, research project reports, workshop summaries, 
and SCSC‐funded projects.   

IM 23.  WateReuse Association and WateReuse Research Foundation – The WateReuse 
Association (http://www.watereuse.org/) is a nonprofit organization whose mission is to 
advance the beneficial and efficient uses of high‐quality, locally produced, sustainable water 
sources for the betterment of society and the environment through advocacy, education and 
outreach, research, and membership. The WateReuse Research Foundation 
(http://www.watereuse.org/foundation) is an educational, nonprofit corporation that was 
established to conduct applied research on behalf of the water and wastewater community for 
the purpose of advancing the science of water reuse, recycling, reclamation, and desalination.  
The Foundation's research covers a broad spectrum of issues, including chemical contaminants, 
microbiological agents, treatment technologies, salinity management, public perception, 
economics, and marketing.  The Foundation's research supports communities across the United 
States and abroad in their efforts to create new sources of high quality water while protecting 
public health and the environment.  As an example, a recent WateReuse research project, 
supported by SDLAC, assessed no‐salt alternatives to self‐regenerating water softeners, which 
contribute a significant salt load to the wastewater system.  The research identified 
commercially available, cost competitive, and effective alternatives.  These organizations and 
their efforts help to reduce S/N loading and concentrations in groundwater. 

CONSERVATION 

IM 24.   Senate Bill x7‐7 and Other Activities – As recognized in the Department of Water 
Resources (DWR) Public Review Draft of the Water Plan Update 2013 (DWR, 2013), 
conservation is a fundamental component of the South Coast region’s water management 
planning.  The South Coast Region includes all of Orange County and portions of Ventura, Los 
Angeles (including the CBWCB), San Bernardino, Riverside, and Sana Diego counties. Water 
agencies in the South Coast have been aggressively implementing water conservation since the 
1990s. Many local water agencies are signatories to the California Urban Water Conservation 
Council (CUWCC) memorandum of agreement for urban water conservation and also have 
adopted Urban Water Management Plans (UWMPs) to ensure water supply reliability during 
normal, dry, and multiple dry years. These agencies implement best management practices 
(BMPs) and demand management measures contained in those documents.  The backbone of 
MWD’s conservation program is the Conservation Credits Program (CCP), initiated in 1988, that 
contributes $195 per AF of water conserved to assist member agencies in pursuing urban BMPs 
and other demand management opportunities. All of the region’s water suppliers have water 
conservation programs for their customers which feature residential and commercial water 
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saving tips, rebates for water efficient purchases (e.g., low ‐ flow toilets, high ‐ efficiency 
clothes washers, weather ‐ based irrigation controllers), and tools for implementing 
landscape/garden improvements.  

Local agencies are also developing water conservation master plans and conservation rate 

structures as well as working closely through integrated regional water management (IRWM) 

planning efforts to develop coordinated water efficiency programs.  To these ends, the GLAC 

IRWMP (GLAC IRWMP Leadership Committee, 2014) has been developed to define a clear 

vision and direction for the sustainable management of water resources in the GLAC Region 

for the next 20 years, to present the basic information regarding possible solutions and the 

costs and benefits of  those solutions, and to inspire the Region and potential funding partners 

outside this Region.  

The Water Conservation Act of 2009 (Senate Bill [SB] x7‐7) requires each urban retail agency to 
establish in  its UWMP a reduction goal to help California achieve a 20% statewide reduction in 
daily per capita water use by 2020.  SB x7‐7 requires urban water suppliers to calculate baseline 
water use and set an interim 2015 (half the 2020 target) and 2020 water use targets. One 
hundred fifty ‐ seven South Coast urban water suppliers have submitted 2010 urban water 
management plans to DWR.  SB x7‐7 provides options to meet these targets including shifting 
to more recycled water use. The UWMPs indicate the South Coast Hydrologic Region had a 
population‐weighted baseline average water use of 188 gallons per capita per day with an 
average population‐weighted 2020 target of 159 gallons per capita per day.  

The GLAC IRWMP provides estimates of water conservation target volumes (water use 
efficiency excluding water recycling) for the CBWCB in 2035.  These target volumes are believed 
to be a conservative estimate that would also be in effect in 2025 based on compliance with 
SB x7‐7.  The estimated water conservation target volumes in 2025 are shown in Table J‐7. 

Water conservation helps to ensure reliable water supplies by avoiding or efficiently using 
water, but can have mixed impacts on S/N loading.  It has the potential to increase the TDS, 
chloride, and nitrate concentrations in wastewater discharged to the sewer due to reduced in‐
home water use.  This is because the same amount of salt are added through use, but the total 
volume of water used is less.  On the other hand, to the extent that conservation reduces 
irrigation and associated irrigation return flows, it will decrease S/N loading.  Overall, SB x7‐7 
has the potential to reduce S/N loading and concentrations in groundwater, and is accordingly 
included as an implementation measure. 

SDLAC evaluated its WRPs in the CBWCB in terms of flow reductions and changes in TDS and 
chloride7 concentrations.  While wastewater flows have declined starting in 1998, the TDS 
concentrations have remained steady and do not appear to be impacted by water conservation.  
However, chloride trends are a bit different.  For the six facilities that make up SDLAC’s Joint 
Outfall System (including the WRPs that provide recycled water in Central Basin), chloride has 
increased at the Joint Water Pollution Control Plant, La Cañada WRP, and Whittier Narrows 

                                                       

7 Personal communication from Ann Heil, SDLAC, July 27, 2012. 
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Table J-7 2025 Estimated Water Conservation Target Volumes for 
Central Basin and West Coast Basin 
2025 Estimated Water Conservation Target Volumes 

AFY 

Central Basin  West Coast Basin 

2,300a  9,600d 

5,700b  4,100e 

6,500c  21,400f 

Total = 14,500  Total = 35,100 

AFY – acre‐feet per year     UWMP – Urban Water Management Plan 

a. City of Los Angeles 2010 UWMP (broken down based on area within the Central Basin) 
b. Long Beach Water Department 2010 UWMP 
c. Central Basin Municipal Water District 2010 UWMP 
d. West Basin Municipal Water District 2010 UWMP 
e. Torrance 2010 UWMP 
f. City of Los Angeles 2010 UWMP (broken down based on area of City of Los Angeles within 

the West Coast Basin) 

 

 

WRP.  SDLAC has observed a slight increase at the Pomona WRP and San Jose Creek East WRP, 
but since chloride concentrations appear to be cyclical at these plants, this trend is not 
definitive.  Chloride levels are staying steady or dropping at the Long Beach, Los Coyotes, and 
San Jose Creek West WRPs, although this trend may be influenced by chloride industrial 
dischargers shutting down or being rerouted to other plants.   

Assessment of the WBMWD’s Edward C. Little WRF tertiary‐treated recycled water quality (see 
Table I‐9 in Appendix I) shows a significant increase in both TDS and chloride beginning in WY 
2005‐06, indicating that an increasing trend in salt due to conservation may be occurring.  
Based on these findings, the increased use of tertiary‐treated recycled water for irrigation was 
simulated as part of the SNMP analysis for both the average of the baseline period (WY 2000‐01 
through 2009‐10) and at higher concentrations through the future planning period (WY 2010‐11 
through 2024‐25), as further discussed in Appendix I.  Refer to Section 7 (Recycled Water 
Project Nos. RW 3 and RW 4) for a discussion of the results of the SNMP analysis. 

REGULATORY/NON REGULATORY 

IM 25.  Wastewater, Recycled Water, Surface Water/Stormwater, Imported Water and 
Groundwater Monitoring – There are multiple recycled water, wastewater, imported water, 
surface water/stormwater, and groundwater monitoring programs within and upstream of the 
CBWCB.  Details regarding these monitoring programs are provided in the SNMP Monitoring 
Plan (Appendix K of the SNMP).  These monitoring programs provide a comprehensive and 
continuing assessment on all the types of water within and entering the CBWCB.  Thus, the 
monitoring programs assist in the overall efforts to decrease S/N loading and concentrations in 
groundwater. 
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Under the various existing monitoring programs, groundwater has been and continues to be 
monitored near recycled water recharge sites, in production wells used for water supply, and in 
a large network of multiple completion monitoring wells for multiple decades.  Groundwater 
from more than 1,500 wells8 is sampled on a daily to annual basis.  Hundreds of 
chemicals/analytical parameters are tested each year.   

WRD’s Regional Groundwater Monitoring Program is an existing voluntary monitoring program 
that currently includes of a network of over 300 nested groundwater monitoring wells installed 
at over 55 locations throughout the CBWCB.  Annually, WRD collects nearly 600 groundwater 
samples from its monitoring well network and analyzes them for over 100 constituents to 
produce nearly 60,000 individual data points to help track groundwater quality.  Each year, 
WRD publishes a Regional Groundwater Monitoring Report that provides water quality 
summary tables (including data for TDS, chloride, nitrate) for each of the nested monitoring 
wells, water quality maps for the nested wells and production wells, and maps and hydrographs 
depicting groundwater level data.  

In addition to groundwater monitoring, the CBWCB and tributary areas have numerous, robust, 
and accessible monitoring programs for recycled water, wastewater, imported water, and 
surface water/stormwater for the three S/N indicators.  In addition, hundreds of 
chemicals/analytical parameters, including constituents of emerging concern (CECs), are tested 
each year for multiple source waters.  These existing monitoring programs are managed by 
multiple stakeholder agencies/organizations.  Some programs, such as surface 
water/stormwater and wastewater monitoring, are part of the NPDES permits’ Monitoring and 
Reporting Programs (MRPs), including regional watershed monitoring programs.  Drinking 
water permits mandate imported water and groundwater monitoring.  Non‐potable reuse 
monitoring programs and groundwater recharge reuse monitoring programs for the 
Montebello Forebay Groundwater Recharge Project and the seawater intrusion barriers (WCBB, 
DGB, and AGB) are part of MRPs in each project’s recycled water/reuse permit.   

IM 26 and IM 27.  State Regulations for Groundwater Replenishment using Recycled Water 
and LARWQCB Permits for Groundwater Recharge Projects – Regulations regarding 
groundwater replenishment (both surface and subsurface applications) using recycled 
municipal wastewater are specified in California Code of Regulations, Title 22, Division 4, 
Chapter 3, Articles 5.1 and 5.2.  These regulations include a number of measures to ensure the 
protection of groundwater quality, including: 

 An industrial pretreatment and pollutant source control program for the wastewater, 

 Pathogenic microorganism control, 

                                                       

8  The total number of wells that are sampled in the CBWCB on a regular basis far exceeds 1,500 because this 
estimated quantity only includes nested groundwater monitoring wells owned and sampled by WRD, existing 
production wells, and permit compliance monitoring wells associated with ongoing large recycled water projects 
in the basins, such as the Montebello Forebay Spreading Grounds and the three seawater intrusion barriers.  
This quantity does not include the numerous groundwater monitoring wells associated with existing 
environmental release sites in the CBWCB. 
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 Nitrogen compounds control, 

 Regulated contaminants and physical characteristics control, 

 Diluent water requirements, 

 CEC monitoring, 

 Demonstration that recycled water is retained underground for a period of time 
necessary to allow a response time sufficient to identify failure and implement actions 
necessary for the protection of human health, 

 Calculation of the running monthly average recycled water contribution (RWC) based on 
the total volume of recycled water and credited diluent water that is recharged during 
the preceding 120 months, 

 Chemical monitoring requirements for the recycled water and groundwater, 

 Preparation of an Operation Optimization Plan that identifies and describes the 
operations, maintenance, analytical methods, and monitoring necessary to meet all 
groundwater recharge regulations, 

 Groundwater monitoring well requirements, and 

 Reporting to the SWRCB Division of Drinking Water (formerly CDPH) and LARWQCB. 

Due to the potential for confusion and duplication of effort between CDPH and the RWQCBs, 
CDPH and the SWRCB signed a Memorandum of Agreement (MOA) in 1996.  The MOA 
delineates responsibilities of each agency in review and approval of recycled water projects.  As 
of July 1, 2014, under the direction of California Governor Jerry Brown, the administration of 
the Drinking Water Program was transferred from CDPH to the SWRCB to consolidate all major 
water quality programs within a single department, which will allow the State to better manage 
and protect water resources and ensure safe drinking water for all Californians.  Thus, the 
State’s drinking water and recycled water programs are now regulated under the SWRCB 
Division of Drinking Water.  While the SWRCB Division of Drinking Water regulates public water 
systems and sets standards for wastewater reuse to protect public health (Water Recycling 
Criteria in Title 22 of the California Code of Regulations), the RWQCB has the permitting and 
ongoing oversight authority of groundwater recharge projects.  SWRCB Division of Drinking 
Water requirements for permit approval are to be incorporated in the final permit that will be 
issued by the RWQCB. 

IM 28.  Recycled Water Non‐Potable Reuse Regulations, Guidelines, and Permits – In January 
1977 the SWRCB approved Resolution No. 77‐1 which states, “the California legislature has 
declared that the State shall undertake all possible steps to encourage the development of 
water reclamation facilities so that reclaimed water may be made available to help meet the 
growing water requirements of the State.”  The resolution also recognizes the need to protect 
public health from the environmental problems associated with reclamation projects.  To this 
end, the SWRCB included in its July 1997 strategic plan a goal to meet this objective. 
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Recycled water has been used in California since the late 1800s.  Public health restrictions have 
been in effect since the early part of this century.  The regulations covering recycled water 
irrigation in California are found in California Health and Safety Code (CH&SC) Division 104, Part 
12; California Water Code (CWC), Division 7; California Code of Regulations (CCR), Title 22, 
Division 4; and CCR, Title 17, Division 1, Chapter 5, Group 4.  These documents can be found on 
the LARWQCB website (http://www.swrcb.ca.gov/losangeles/laws_regulations/). 

Recycled water is an important resource for the State of California, and its use for non‐potable 
applications is, in many cases, mandated by State law.  Manuals have been developed to ensure 
protection of public health and compliance with regulations.  Two manuals have been prepared 
for local recycled water users, as described below. 

 The 2005 Los Angeles County Recycled Water User’s Manual was compiled by the local 
chapter of WateReuse and includes the water and regulatory agencies involved with 
recycled water.  The manual provides the recycled water “User” and “Site Supervisor” a 
resource for the day‐to‐day operation and control of that system.  The manual outlines 
the process of converting to recycled water use in order to protect the health and 
welfare of the personnel involved with its use and the general public and to protect the 
quality of local water resources.  

 The 2008 SDLAC Recycled Water Users Handbook provides information on the general 
rules, regulations, and guidelines regarding the safe use of tertiary‐treated recycled 
water produced by SDLAC.  The Handbook includes: 

o General information about SDLAC’s water reuse program; 

o State and local standards, regulations, and guidelines for the use of recycled 
water; 

o Information on the duties and responsibilities of water purveyors and recycled 
water users; 

o Information on operational requirements at reuse sites; and 

o Information on notification and reporting. 

Overall, recycled water non‐potable reuse regulations, guidelines, and permits have the 
potential to reduce S/N loading and concentrations in groundwater in the CBWCB. 

LAND USE REGULATION 

IM 29.  Model Water Efficient Landscape Ordinance – The Water Conservation in Landscaping 
Act of 2006 requires cities, counties, charter cities, and charter counties, to adopt landscape 
water conservation ordinances by January 1, 2010.  Pursuant to this law, the Department of 
Water Resources (DWR) prepared a Model Water Efficient Landscape Ordinance (Model 
Ordinance) for use by local agencies.  The Model Ordinance became effective on September 10, 
2009. 

All local agencies were required to adopt a water efficient landscape ordinance by January 1, 
2010.  The local agencies either adopted the State Model Ordinance, or crafted an ordinance to 
fit local conditions.  In addition, local agencies could have collaborated to craft a region‐wide 
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ordinance.  In any case, the adopted ordinance had to be as effective as the Model Ordinance in 
regard to water conservation.  

The objectives of DWR's Model Water Efficient Landscape Ordinance are to: 

 Promote the values and benefits of landscapes while recognizing the need to invest 
water and other resources as efficiently as possible;  

 Establish a structure for planning, designing, installing, maintaining, and managing water 
efficient landscapes in new and rehabilitated projects;  

 Establish provisions for water management practices and water waste prevention for 
established landscapes; and 

 Use water efficiently without waste by setting a Maximum Applied Water Allowance as 
an upper limit for water use and reduce water use to the lowest practical amount.  

Reduced irrigation, as stipulated by the Model Ordinance, reduces S/N loading and improves 
groundwater quality. 

6.2.2   Planned Implementation Measures 

The planned implementation measures are numbered IM 30 through IM 44 in Table J‐6 and 
described in detail below. These projects/programs are expected to be implemented by the 
2025 planning horizon of the CBWCB SNMP. 

SEAWATER INTRUSION CONTROL 

IM 30.  Increase AWT Recycled Water Supply to Seawater Barriers (AGB, WCBB and DGB) – As 
described for Implementation Measure No. IM 1 in Section 6.2.1, the seawater intrusion 
barriers manage the saline intrusion as well as provide groundwater recharge in the CBWCB. 
Historically, both imported water and AWT recycled water were injected at each of the barriers.  
By or before the SNMP 2025 planning horizon, projects will be implemented at each of the 
barriers to allow for AWT recycled water to completely replace imported water for injection.  
This will require upgrades and expansion of source water treatment plants, along with potential 
construction of associated conveyance equipment such as pipelines and pump stations to 
convey the additional AWT recycled water to the three seawater barriers. 

During WY 2014‐15 when the Vander Lans AWTF was expanded to produce from 3,360 AFY to 
8,960 AFY of AWT recycled water, the treatment train was modified to also include advanced 
oxidation (AOP) through the addition of peroxide.  As planned, the expanded Vander Lans 
AWTF will produce 100% AWT recycled water (total of 7,200 AFY) for injection at the AGB, thus 
completely replacing the use of imported water.  However, minor volumes of treated imported 
water, supplied by MWD, may be utilized as necessary through the future due to temporary 
operational and maintenance issues that may be encountered at the Vander Lans AWTF or at 
the AGB. 

In WY 2013‐14, the Edward C. Little WRF was expanded to produce from 14,000 AFY to 19,600 
AFY of recycled water and the treatment train now includes ozonation (O3).  It was anticipated 
that AWT recycled water (total injection volume of 17,000 AFY) would fully replace imported 



 

Appendix J – Implementation Plan                                40 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

water at the WCBB beginning in WY 2013‐14.  However, minor volumes of treated imported 
water, supplied by MWD, may be utilized as necessary through the future due to temporary 
operational and maintenance issues that may be encountered at the Edward C. Little WRF or at 
the WCBB. 

The TIWRP is currently undergoing expansion activities to increase production of AWT recycled 
water.  Once expansion of the TIWRP is complete in WY 2018‐19, injection of 7,500 AFY into the 
DGB is planned to be 100% AWT recycled water, thus completely replacing imported water.  

The SNMP mixing model was used to estimate the impacts of these seawater barrier projects 
on future groundwater quality.  AWT recycled water is significantly lower in TDS and chloride 
compared with imported water, but nitrate levels are very low and comparable in both water 
sources.  As such, the complete replacement of imported water with AWT recycled water at the 
seawater barriers will significantly reduce TDS and chloride loading and concentrations in 
groundwater. Groundwater quality in the CBWCB will continue to improve or remain well 
below WQOs. 

IM 31.  Increase Pump and Treat by the Desalters and Expansion of Goldsworthy Desalter – As 
described for Implementation Measure No. IM 2 in Section 6.2.1, the Goldsworthy Desalter is 
an existing facility that treats brackish groundwater extracted from an area inland of the WCBB 
that is impacted by historical seawater intrusion.  The Goldsworthy Desalter has a design 
capacity of 2,800 AFY and currently operates at about 2,200 AFY.  In 2015, the total plant 
capacity will be expanded to 5,500 AFY9, which will allow increased groundwater pump and 
treat.  In addition, average groundwater pumping for the Brewer Desalter is projected to 
increase in the future planning period compared with current pumping.    

GROUNDWATER RECHARGE 

IM 32.  DGSG West Basin Percolation Enhancement – This planned project, described in the 
GLAC IRWMP, which will increase capture and percolation of stormwater at the DGSG in Long 
Beach in order to increase groundwater replenishment in the West Coast Basin.  

The SNMP mixing model was used to estimate the impacts of this project in combination with 
other proposed projects in the CBWCB on future groundwater quality.  Recharge of stormwater 
adds S/N load, but decreases concentrations in groundwater because stormwater has lower 
S/N concentrations compared with ambient groundwater. Modeling results show that 
groundwater quality in the CBWCB will continue to improve in the West Coast Basin and WQOs 
will be achieved in the future. 

IM 33.  MFSG New Turnout Structures – This planned project consists of the construction of 
two new turnout structures along the San Gabriel River in 2015 that will allow for more 
flexibility for the spreading of recycled water.  The existing system restricts recycled water 
distribution to the San Gabriel River Spreading Grounds when stormwater is available for 
replenishment.  Although recharge operations at the MFSG increase S/N loading, future water 

                                                       

9 Personal communication from Ted Johnson, November 14, 2012. 
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quality projections as determined from the SNMP analysis indicate that groundwater quality in 
the Central Basin will remain well below WQOs. 

IM 34.  RHSG Sediment Removal – This planned project will restore percolation and storage 
capacity at the spreading grounds.  The RHSG basins have approximately 450,000 cubic yards of 
sediment accumulated in them, which not only reduces the water storage capacity, but also the 
percolation capacity from 400 cubic feet per second to 200 cubic feet per second.  The 
spreading basins are thus filled to capacity sooner, which results in reduced operational 
flexibility and having to bypass storm flows which reduces recharge of stormwater.  This project 
would restore percolation and storage capacity, potentially yielding approximately 1,000 AFY of 
replenishment water by removing approximately 450,000 cubic yards of sediment accumulated 
in the spreading basins.  The greater capacity will increase operational flexibility, thereby better 
accommodating the increasingly dynamic delivery schedules of imported water, recycled water, 
and stormwater.  The estimated implementation date for the sediment removal is WY 2016‐17. 

Although recharge operations at the MFSG increase S/N loading, future water quality 
projections as determined from the SNMP analysis indicate that groundwater quality in the 
Central Basin will remain well below WQOs. 

INSTITUTIONAL 

IM 35.  West Coast Basin Judgment Amendment – The adjudication decree for the West Coast 
Basin is in the process of being amended and anticipated to be completed by the SNMP 2025 
planning horizon.  The proposed amendments would enable large‐scale changes in the 
management practices within the West Coast Basin.  They will further enhance opportunities to 
develop recycled water for recharge and improve the capability to utilize the basin’s storage for 
conjunctive use.  There is a potential for this implementation measure to decrease S/N loading 
and concentrations in groundwater, depending on the final management strategies that are 
enacted as part of the judgment amendment. 

STORMWATER CAPTURE/RUNOFF MANAGEMENT 

IM 36 and IM 37.  Additional LID Projects, Stormwater BMPs, and LARWQCB MS4 Permits – As 
described for Implementation Measure Nos. IM 14 and IM 15 in Section 6.2.1, there are 
multiple existing and planned LID projects and stormwater BMPs.  Recent MS4 permits issued 
by the LARWQCB include new requirements for stormwater infiltration and reuse, 
hydromodification, and LID that apply to existing development or redevelopment projects that 
have been constructed or for which grading or land disturbance permits have been submitted 
and are deemed complete prior to the adoption date of the MS4 permit.  It is anticipated that 
the MS4 permits and permit‐related LID/BMP projects overall would decrease S/N loading and 
concentrations in groundwater in the CBWCB.   

In the 2012 MS4 permit that was issued by LARWQCB for the 84 cities and a majority portion of 
the unincorporated areas of Los Angeles County, Enhanced Watershed Management Programs 
(EWMP) and Watershed Management Programs were required for development to increase 
stormwater and non‐stormwater surface water capture, as well as improve surface water 
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quality.  Recharge of higher quality surface water will result in improved groundwater quality 
once these programs are implemented. 

IM 38.  Los Angeles Basin Stormwater Conservation Study – In recognition that imported 
water supplies to Los Angeles County are uncertain due to periodic droughts in Northern 
California and the Colorado River Basin, court decisions related to endangered species in the 
Bay Delta, potential allocations of Colorado River water, changing demographics, climate 
variability, and the competing interests for available water, the USBOR, Los Angeles County 
Flood Control District (LACFCD), and several local agencies have begun a study (2013) of the 
long‐term flood control and water conservation impacts from projected population and climate 
conditions in the Los Angeles Basin.  According to the California Department of Finance, the 
State’s population as a whole is projected to increase by more than 35% while Los Angeles 
County’s is projected to increase by approximately 18% by 2050.  Projected larger population 
growth rates outside of Los Angeles County portends enormous pressure and competition for 
imported sources of water and the need for increased development of local water supply 
sources.  The study to be completed in 2015 will recommend potential changes to the 
operation of stormwater capture systems, modifications to existing facilities, and development 
of new facilities that could help resolve future flood control and water supply issues.  It is 
assumed that some of the study recommendations will increase stormwater capture and will be 
implemented before 2025.   

IM 39.  Broadway Neighborhood Stormwater Greenway Project – This planned project in the 
City of Los Angeles will improve surface water and groundwater quality by reducing pollutant 
discharges through a number of BMPs including subsurface infiltration basins, rain gardens, dry 
wells, and green streets.  The project incorporates LID practices on residential parcels and 
streets that will infiltrate and retain dry and wet weather runoff.  These practices will result in a 
variety of benefits, including: 1) reducing the rate and volume of stormwater runoff; 2) 
providing filtration for water quality improvement; and 3) providing on‐site storage and 
infiltration of stormwater into the underlying aquifers of the CBWCB.  The LID measures will 
also reduce pollutant loading into the Los Angeles River by infiltrating and retaining 
contaminated stormwater runoff at its source:  from roof tops, alleys, and neighboring streets 
of a 32‐acre tributary area.  This project is expected to begin operation in 2015.  Recharge of 
stormwater adds S/N load, but decreases concentrations in groundwater because stormwater 
has lower S/N concentrations compared with ambient groundwater. 

IM 40.  Improvements to Entradero Storm Drain Channel for Stormwater Infiltration – This 
planned project in the City of Torrance will modify the Entradero Storm Drain Channel to 
improve stormwater infiltration for bacteria TMDL compliance.  The channel currently has an 
asphalt bottom and dirt slopes.  The project would replace the asphalt bottom and natural sides 
of the channel with a continuous pervious material to improve infiltration of stormwater while 
maintaining vegetation on the slopes to improve slope stability.  This project is expected to 
begin operation in 2015.  Recharge of stormwater adds S/N load, but decreases concentrations 
in groundwater because stormwater has lower S/N concentrations compared with ambient 
groundwater. 
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IM 41.  Vermont Avenue Stormwater Capture – The Vermont Median Stormwater Park project 
is a planned project in the City of Gardena that consists of construction of a median park on 
Vermont Avenue over a planned recycled water line.  The new park/dedicated open space 
accommodates multiuse pathways (pedestrian and bike lanes), open space areas, native 
habitats, biofiltration systems, and other stormwater features.  This project is expected to begin 
operation in 2017.  Recharge of stormwater adds S/N load, but decreases concentrations in 
groundwater because stormwater has lower S/N concentrations compared with ambient 
groundwater. 

TOTAL MAXIMUM DAILY LOADS (TMDLS) 

IM 42.  TMDLs – Section 303(d) of the Clean Water Act requires States and Territories of the 
United States to identify water bodies that do not meet water quality standards (e.g., the 
303(d) list of impaired water bodies) and then to establish TMDLs for each water body for each 
pollutant of concern.  The TMDL is a calculation of the maximum amount of a pollutant from 
point sources and nonpoint sources that a water body can receive and still meet water quality 
standards, within a margin of safety and considering seasonal variation.  When a TMDL is 
approved, controls on pollutants are expected to be implemented for point sources through 
limits in NPDES permits and for nonpoint sources through other means, such as BMPs.  TMDLs 
may help to reduce S/N loading and concentrations in groundwater. 

CONSERVATION 

IM 43.  Senate Bill x7‐7 and Other Activities – As described for Implementation Measure No. 
IM 24, conservation is a fundamental component of the GLAC water management planning, 
which has included aggressively implementing water conservation since the 1990s. Many local 
water agencies are signatories to the CUWCC memorandum of agreement for urban water 
conservation and also have UWMPs to ensure water supply reliability during normal, dry, and 
multiple dry years. The backbone of MWD’s conservation program is the CCP, initiated in 1988, 
that contributes $195 per AF of water conserved to assist member agencies in pursuing urban 
BMPs and other demand management opportunities. All of the region’s water suppliers have 
water conservation programs for their customers.  

Local agencies are also developing water conservation master plans and conservation rate 

structures as well as working closely through IRWM planning efforts to develop coordinated 

water efficiency programs.  To these ends, the GLAC IRWMP (GLAC IRWMP Leadership 

Committee, 2014) has been developed for the greater Los Angeles County area.  

SB x7‐7, enacted in 2009, requires each urban retail agency to establish in its UWMP a 
reduction goal to help California achieve a 20% statewide reduction in daily per capita water 
use by 2020.  SB x7‐7 requires urban water suppliers to calculate baseline water use and set an 
interim 2015 (half the 2020 target) and 2020 water use targets. One hundred fifty ‐ seven South 
Coast urban water suppliers have submitted 2010 urban water management plans to DWR.  SB 
x7‐7 provides options to meet these targets including shifting to more recycled water use.  

The GLAC IRWMP provides estimates of water conservation target volumes (water use 
efficiency excluding water recycling) for the CBWCB in 2035.  Accordingly, existing water 
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conservation efforts are planned to continue through the SNMP future planning period and 
beyond.  Overall, SB x7‐7 has the potential to reduce S/N loading and concentrations in 
groundwater, and is accordingly included as an implementation measure. 

REGULATORY/NON REGULATORY 

IM 44.  SNMP Monitoring Program – The Recycled Water Policy requires development of a 
SNMP Monitoring Plan for each groundwater basin in California.  The SNMP Monitoring Plan, 
provided as Appendix K in the SNMP, includes a detailed description of the SNMP Monitoring 
Program.  The intent of the SNMP Monitoring Plan is to evaluate concentrations of S/Ns in 
groundwater with respect to applicable WQOs.   

The SNMP Monitoring Program was developed based on WRD’s Regional Groundwater 
Monitoring Program.  Seventy (70) WRD nested groundwater monitoring wells (referred to as 
the SNMP monitoring wells) at 13 locations throughout the CBWCB were designated for S/N 
sampling and reporting to SWRCB’s online GeoTracker database.  Each nested well is screened 
in a specific aquifer, which allows the assessment of S/Ns in all the major aquifers of the 
CBWCB.  In accordance to the Recycled Water Policy, these wells were selected based on their 
location in the most critical areas of the basins, particularly their proximity to water supply 
wells and groundwater recharge projects that utilize recycled water, including the seawater 
intrusion barriers and the MFSG.   

WRD’s annual Regional Groundwater Monitoring Report provides maps depicting chloride, TDS, 
and nitrate concentrations in the all the WRD nested groundwater monitoring wells and active 
purveyors’ production wells, chloride and TDS trend graphs for the SNMP monitoring wells, and 
a discussion of S/N concentrations/trends in groundwater with respect to WQOs to assess 
overall groundwater quality in the CBWCB.  These analyses provide the performance measures 
and evaluation of the effectiveness of the CBWCB SNMP implementation measures.  Both 
WRD’s Regional Groundwater Monitoring Program and the SNMP Monitoring Program provide 
the means for comprehensive assessment and reporting of S/N levels in groundwater in the 
CBWCB.     

Once the LARWQCB has approved the SNMP and established a GeoTracker weblink for the 
SNMP Monitoring Program for the CBWCB, WRD will implement the SNMP Monitoring Program 
by collecting TDS, chloride, and nitrate data from the 70 SNMP monitoring wells on a semi‐
annual basis and uploading this water quality data to the GeoTracker database.  It is anticipated 
that the SNMP Monitoring Plan will be implemented in 2015.  The SNMP Monitoring Plan will 
be reviewed and updated as necessary as part of the SNMP update every ten years.   

The SNMP Monitoring Program will assist in the overall efforts to decrease S/N loading and 
concentrations in groundwater in the CBWCB. 

6.2.3   Conceptual Implementation Measures 

The conceptual implementation measures are numbered IM 45 through IM 55 in Table J‐6. 
These projects/programs/strategies are those that have been hypothetically identified, but may 
or may not begin after the SNMP 2025 planning horizon. 
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SEAWATER INTRUSION CONTROL 

IM 45.  Additional Desalters – Additional desalters and associated extraction wells were 
described as one of many potential CBWCB management alternatives in the Draft Groundwater 
Basins Master Plan (GBMP) (CH2MHILL, 2012b).  This alternative would include seven additional 
desalter wells with a total capacity of 15,000 AFY.  Since management alternatives developed 
and assessed in the GBMP are conceptual in nature and may or may not ultimately be 
implemented, the additional desalters and associated extraction wells are included as a 
conceptual implementation measure.  Any additional desalters will increase the outflow of S/Ns 
from the basins, thereby reducing S/N concentrations in groundwater. 

GROUNDWATER RECHARGE 

IM 46.  Additional Tertiary‐Treated/AWT Recycled Water Recharge in the Montebello Forebay 
– As discussed in Section 7.2, GRIP recycled water projects are planned in the Montebello 
Forebay to recharge additional tertiary‐treated recycled water and/or AWT recycled water at 
the MFSG.  Other recycled water projects in the Montebello Forebay were described and 
assessed in the Draft GBMP (CH2MHILL, 2012b) to fully utilize SDLAC’s San Jose Creek WRP and 
Los Coyotes WRP to provide up to an additional 45,800 AFY of tertiary‐treated/AWT recycled 
water for spreading and injection.  These potential future expansions were projected to occur 
beyond the SNMP 2025 planning horizon.  Since management alternatives developed and 
assessed in the GBMP are conceptual in nature and may or may not ultimately be implemented, 
this alternative is included as a conceptual implementation measure.  Depending on the type 
and amount of recycled water (tertiary‐treated versus AWT) recharged, S/N loading could 
increase in the Central Basin, but S/N concentrations in groundwater could decrease since AWT 
recycled water has lower S/N concentrations than ambient groundwater quality.  Potential 
impacts of any proposed groundwater recharge projects will be assessed in detail in the future 
and will be required to comply with all applicable State and Local regulations. 

IM 47.  Los Angeles River Aquifer Stormwater Recharge and Recovery Facility – In the Draft 
GBMP (CH2MHILL, 2012b), the Los Angeles River Aquifer Recharge and Recovery Facility (ARRF) 
Project is proposed as a CBWCB management alternative that would capture approximately 
5,000 AFY of stormwater for recharge.  Stormwater flows would be diverted to an infiltration 
basin along the Interstate 710 Freeway where it would percolate into the upper, shallow 
aquifer above the confining aquitard.  The treated water would then be recovered (pumped) 
for subsequent injection through a vadose zone infiltration conduit into the Central Basin as a 
source of supplemental replenishment supply.  This alternative would provide natural filtration 
to remove nitrate, pathogenic microorganisms, and constituents of emerging concern.  Since 
management alternatives developed and assessed in the GBMP are conceptual in nature and 
may or may not ultimately be implemented, this alternative is included as a conceptual 
implementation measure.  Recharge of stormwater adds S/N load, but decreases 
concentrations in groundwater because stormwater has lower S/N concentrations compared 
with ambient groundwater. 

IM 48.  Montebello Forebay Extraction and Intrabasin Transfer Project – This conceptual 
project is a CBWCB management alternative assessed in the Draft GBMP (CH2MHILL, 2012b).  
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For this project, 25,000 AFY of groundwater would be extracted in the Montebello Forebay to 
reduce groundwater levels, which would provide additional storage capacity and allow for 
17,000 AFY of additional stormwater recharge.  A pipeline would be constructed to deliver the 
extracted water from the Montebello Forebay to participating water purveyors as far south as 
the City of Long Beach.  Since management alternatives developed and assessed in the GBMP 
are conceptual in nature and may or may not ultimately be implemented, this alternative is 
included as a conceptual implementation measure.  This project is not anticipated to have an 
impact on S/N loading, but the extraction of groundwater could decrease S/N concentrations in 
groundwater. 

IM 49.  New Los Angeles Forebay AWT Recycled Water Recharge and Recovery – The Draft 
GBMP (CH2MHILL, 2012b) assessed the potential for a new replenishment supply in the Los 
Angeles Forebay produced by a new AWT recycled water facility.  The facility, identified in the 
City of Los Angeles Recycled Water Master Planning, Groundwater Replenishment Master 
Planning Report (RMC, 2012a), would skim and treat wastewater from the major sewer trunk 
line otherwise destined for the Hyperion WTP.  The facility could produce 45,480 AFY of AWT 
recycled water for groundwater recharge.  This is a conceptual project that may or may not be 
implemented.  Recharge of AWT recycled water in the Los Angeles Forebay will increase S/N 
loading, but will decrease S/N concentrations in groundwater since AWT recycled water would 
have lower S/N concentrations than ambient groundwater quality. 

IM 50.  Whittier Narrows Conservation Pool Project – As described for Implementation 
Measure No. IM 8 in Section 6.2.1, this next phase of the Whittier Narrows Conservation Pool 
Project will increase the conservation pool elevation behind the Whittier Narrows Dam from 
201.6 to 205 ft‐msl resulting in an estimated additional capture of 1,100 AFY of stormwater.  
This project is not expected to be implemented within the SNMP 2025 planning horizon.  
Recharge of stormwater adds S/N load, but decreases concentrations in groundwater because 
stormwater has lower S/N concentrations compared with ambient groundwater. 

STORMWATER/RUNOFF MANAGEMENT 

IM 51.  Additional LID Projects and Stormwater BMPs – Additional LID projects and 
stormwater BMPs may be implemented in the CBWCB through the SNMP future planning 
period (refer to Implementation Measure Nos. IM 36 and IM 37 in Section 6.2.2).  These 
projects are only conceptual at this time.  Overall, LID/BMP projects potentially could decrease 
S/N loading and concentrations in groundwater. 

WASTEWATER SALINITY/NUTRIENT SOURCE CONTROL 

IM 52.  Residential Self‐Regenerating Water Softeners (SRWS) Control – There are currently no 
plans within the CBWCB for SDLAC or the City of Los Angeles to control residential SRWS or 
implement voluntary rebate programs.  Thus, this project is only conceptual.  While SRWS can 
add significant salt loading to the wastewater system, regulation of residential SRWS has 
historically been a very contentious issue and there are significant hurdles facing local agencies 
that wish to enact controls.  Any efforts to control or reduce the use of SRWS would help to 
reduce salt (TDS and chloride) loading and concentrations in groundwater. 
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The State Health and Safety Code (California Code of Regulations, Section 116786) authorizes a 
local agency to prospectively limit the availability, or prohibit the installation, of residential 
water softening or conditioning appliances that discharge to the sewer system through 
adoption of an ordinance if the following findings are made, substantiated by an independent 
study, and included in the ordinance: 

 Limiting the availability, or prohibiting the installation, of the appliance is a necessary 
means of achieving compliance with waste discharge requirements. 

 The local agency has adopted and is enforcing regulatory requirements that limit the 
volumes and concentrations of saline discharges from nonresidential sources in the 
community waste disposal system to the extent technologically and economically 
feasible. 

In 2009, Assembly Bill 1366 added Section 13148 to the California Water Code that provides 
other mechanisms to control residential SRWS.  It only applies to specific hydrologic regions 
identified in the California Water Plan:  the Central Coast, South Coast, San Joaquin River, 
Tulare Lake regions, and the Counties of Butte, Glenn, Placer, Sacramento, Solano, Sutter, and 
Yolo.10  An agency is allowed to adopt an ordinance controlling residential SRWS if the 
applicable RWQCB makes a finding at a public hearing that the control of residential salinity 
input will contribute to the achievement of water quality objectives based on: 

 A TMDL that addresses salinity‐related pollutants in a water segment; 

 A SNMP for a groundwater basin or subbasin; 

 WDR, WRR, or master reclamation permit for a supplier or distributor of recycled water; 
or 

 A cease and desist order directed to a local agency. 

An adopted ordinance can among, many options, require the removal of previously‐installed 
residential SRWS and/or prospectively prohibit the installation of residential SRWS.  If the 
agency includes in its ordinance removal or replacement of previously installed softeners, it 
must develop a program to compensate the owner for the “reasonable value” of the removed 
residential SRWS. 

If a regional wastewater management agency (such as SDLAC) were to adopt an ordinance, it 
has no legal authority to enter residences and enforce the ban.  Consequently, each city or local 
government within the agency’s regional service area would have to adopt its own ordinance to 
implement and enforce the prospective ban. 

The SNMP analysis indicates that existing and planned implementation measures are adequate 
to manage S/N sources for the sustainable protection of groundwater quality.  However, future 
updates to the SNMP may consider SRWS control measures if water quality changes in the 
future. 

                                                       

10 See http://www.water.ca.gov/groundwater/bulletin118/gwbasin_maps_descriptions.cfm and 

   http://www.water.ca.gov/groundwater/bulletin118/maps/statewide_basin_map_V3_subbas.pdf 
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IM 53.  San Jose Creek East WRP Process Optimization – This conceptual project would provide 
flow equalization and treatment process upgrades, which would enable SDLAC’s San Jose Creek 
East WRP to accept more wastewater and thereby produce more recycled water, either 
tertiary‐treated or AWT.  Further, flow equalization would make more recycled water available 
to water purveyors overnight when their demand is highest, thus facilitating increased recycled 
water use.  This project is not expected to be implemented within the SNMP 2025 planning 
horizon and is therefore placed in the conceptual category.  Depending on the type and amount 
of recycled water (tertiary‐treated versus AWT) recharged or used for irrigation, S/N loading 
could increase in the Central Basin, but S/N concentrations in groundwater could decrease 
since AWT recycled water has lower S/N concentrations than ambient groundwater quality. 

CONSERVATION 

IM 54.  Xeriscape Policy – Some water agencies in the CBWCB provide rebates for weather‐
based irrigation controls and turf removal programs for residential and commercial customers.  
Additional information is available on the MWD SoCal Water$mart website:  
http://socalwatersmart.com.  These projects have the potential to reduce S/N loading and 
concentrations in groundwater in the CBWCB. 

IM 55.  Senate Bill x7‐7 and Other Activities – As described for Implementation Measure Nos. 
IM 24 and 43, conservation is a fundamental component of the GLAC water management 
planning, which has included aggressively implementing water conservation since the 1990s. 
Many local water agencies are signatories to the CUWCC memorandum of agreement for urban 
water conservation and also have UWMPs to ensure water supply reliability during normal, dry, 
and multiple dry years. The backbone of MWD’s conservation program is the CCP, initiated in 
1988, that contributes $195 per AF of water conserved to assist member agencies in pursuing 
urban BMPs and other demand management opportunities. All of the region’s water suppliers 
have water conservation programs for their customers.  

Local agencies are also developing water conservation master plans and conservation rate 

structures as well as working closely through IRWM planning efforts to develop coordinated 

water efficiency programs.  To these ends, the GLAC IRWMP (GLAC IRWMP Leadership 

Committee, 2014) has been developed for the greater Los Angeles County area.  

SB x7‐7, enacted in 2009, requires each urban retail agency to establish in its UWMP a 
reduction goal to help California achieve a 20% statewide reduction in daily per capita water 
use by 2020.  SB x7‐7 requires urban water suppliers to calculate baseline water use and set an 
interim 2015 (half the 2020 target) and 2020 water use targets. One hundred fifty ‐ seven South 
Coast urban water suppliers have submitted 2010 urban water management plans to DWR.  SB 
x7‐7 provides options to meet these targets including shifting to more recycled water use.  

The GLAC IRWMP provides estimates of water conservation target volumes (water use 
efficiency excluding water recycling) for the CBWCB in 2035.  Accordingly, existing water 
conservation efforts are planned to continue through the SNMP future planning period and 
beyond.  Overall, SB x7‐7 has the potential to reduce S/N loading and concentrations in 
groundwater, and is accordingly included as an implementation measure. 



 

Appendix J – Implementation Plan                                49 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

7 Proposed Major Recycled Water Projects 

Recognizing the potential negative impacts of climate change and drought, the use of recycled 
water by stakeholders in the CBWCB has played a vital role in increasing the reliability and 
sustainability of the overall water supply.  Because one of the goals of the Recycled Water 
Policy is increased use of recycled water to reduce dependency on expensive, energy‐intensive 
(due to pumping, distribution, and other costs), and increasingly unreliable imported water 
supplies, the CBWCB stakeholders are proposing some major recycled water projects for 
implementation while still protecting groundwater quality and beneficial uses.   

Table J‐8 describes the proposed major recycled water projects in the CBWCB, their estimated 
implementation dates, and their potential impacts to groundwater quality and S/N loading.  The 
projects listed in Table J‐8 are described in detail below and recycled water project (RW) 
numbers correspond to the numbers shown in the second column from the left in Table J‐8.  
These projects are expected to be implemented by or before the SNMP 2025 planning horizon.  
Table J‐8 is not inclusive of all recycled projects that may be implemented in the future in the 
CBWCB.  As other recycled water projects are proposed throughout the SNMP future planning 
period, it is expected that each project will be implemented in accordance with all applicable 
regulations, including the California Environmental Quality Act (CEQA).  The SNMP will be 
reviewed every 10 years, and Table J‐8 will be updated accordingly.  

Some of the proposed recycled water projects listed in Table J‐8 (specifically Recycled Water 
Project No. RW 1), are also identified as implementation measures, since they are expected to 
reduce S/N loading and improve groundwater quality.  Other recycled water projects listed in 
Table J‐8 may add S/N load and increase S/N concentrations in groundwater.  All the recycled 
water projects listed in Table J‐8 were quantitatively assessed for their S/N groundwater quality 
impacts and use of assimilative capacity using the SNMP mixing model, as discussed further in 
Section 4.2.   

The SNMP analysis demonstrated that projects that degrade groundwater quality are more 
than offset by projects (implementation measures) that improve groundwater quality. Further, 
an implementation plan that includes any of the combinations of projects described in Section 
4.2, even including those that slightly degrade groundwater quality, is protective of 
groundwater quality and beneficial uses.  None of the identified major recycled water projects 
use more than 10% of the available assimilative capacity of the Central Basin and in the West 
Coast Basin, where there is no available assimilative capacity, the combined projects improve 
groundwater quality with respect to TDS and chloride and have essentially no impact on nitrate 
in groundwater.  Overall, the SNMP analysis demonstrated that implementation of the 
proposed major recycled water projects will result in groundwater quality remaining below 
BPO/BSBPOs in the Central Basin and BSBPOs for chloride and TDS being achieved in the future 
in the West Coast Basin. Nitrate in groundwater in both basins remains significantly below the 
BPO through the future. 

 Because the negative groundwater quality impacts of the proposed major recycled water 
projects have been demonstrated in the SNMP to be minimal and more than offset by 
implementation measures that improve groundwater quality, the SNMP may be used to   
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Table J-8 Proposed Major Recycled Water Projects in the CBWCB 

Category 

Recycled 
Water 
Project 
(RW) No. 

Project Description  Basin  Cost a 
Estimated 

Implementation 
Date 

Impact to S/N 
Loading to 

Groundwater 

Impact to S/N 
Concentrations 
in Groundwater 

Seawater 
intrusion 
control 

1 

Increase AWT recycled water supply to 
all seawater intrusion barriers (WCBB, 
AGB, and DGB) 

CBWCB  $206M  2017  Decrease  Decrease 

Groundwater 
recharge 

2A 

GRIP A (AWT & tertiary‐treated 
recycled water to replace imported 
water at MFSG) 

CB  $490M  2017/18  No Change  No Change 

  2B 
GRIP B (tertiary‐treated recycled water 
to replace imported water at MFSG)  CB  $183M  2014/15  Increase  Increase 

Non‐potable 
recycled 

water reuse 

3 
Increased non‐potable reuse of 
recycled water for irrigation  CBWCB  N/A  Ongoing  Increase  Increase 

4 

Recycled water quality limits at SMCLs 
for TDS and chloride and MCL for 
nitrate 

CBWCB  N/A 
Upon approval of 
the SNMP by 
LARWQCB 

Increase  Increase 

CBWCB – Central Basin and West Coast Basin      CB – Central Basin        WCB – West Coast Basin     
MFSG – Montebello Forebay Spreading Grounds       AGB – Alamitos Gap Seawater Intrusion Barrier  S/N – salt and nutrient 
WCBB – West Coast Basin Seawater Intrusion Barrier     DGB – Dominguez Gap Seawater Intrusion Barrier  TDS – total dissolved solids 
LARWQCB – Los Angeles Regional Water Quality Control Board  SNMP – Salt and Nutrient Management Plan  AWT – advanced water treatment 
GRIP – Groundwater Reliability Improvement Program     RW – Recycled Water Project      N/A – Not available   
GRIP A – GRIP Recycled Water Project A, which utilizes a blend of tertiary‐treated recycled water (11,000 acre‐feet per year) and advanced treated (10,000 acre 

feet per year) recycled water to completely replace imported water for recharge at the Montebello Forebay Spreading Grounds 
GRIP B – GRIP Recycled Water Project B, which utilizes 100% tertiary‐treated recycled water to completely replace imported water for recharge at the 

Montebello Forebay Spreading Grounds 
a – Costs were obtained from Greater Los Angeles County Integrated Regional Water Management Plan, 2013; online Project Tracking and Integration 

[http://irwm.rmcwater.com/la]; CH2MHILL, 2012a; costs are estimated totals for completion of the project including planning, design, construction, and 
permits.
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provide a basis for streamlining of the permitting process for recycled water projects in the 
future in the CBWCB, per the Recycled Water Policy.   

A program‐level environmental analysis of the proposed major recycled water projects, as well 
as the implementation measures presented in Section 6, was conducted in accordance to 
California Environmental Quality Act (CEQA) requirements and results are presented in the 
Substitute Environmental Document (SED), which was prepared in conjunction with the SNMP 
and has been submitted to LARWQCB under a separate cover for review.  The proposed 
projects will undergo their own individual CEQA analysis and will comply with all applicable 
rules and regulations before they can be implemented. 

7.1 Seawater Intrusion Control Projects 

RW 1. Increase AWT Recycled Water Supply to All Seawater Intrusion Barriers (AGB, WCBB 
and DGB) – Refer to description for Implementation Measure No. IM 30 in Section 6.2.2.  

7.2 Groundwater Recharge Projects 

As discussed in Section 6.2.1 (Implementation Measure No. IM 10 in Section 6.2.1), two GRIP 
recycled water project alternatives, GRIP A and GRIP B, were proposed by WRD to completely 
replace imported water (up to 21,000 AFY) with a reliable alternative supply source (i.e. 
recycled water) for recharge at the MFSG.  Both GRIP A and GRIP B, are currently being 
considered for implementation and are described below as Recycled Water Project Nos. RW 2A 
and RW 2B, respectively.   

The GRIP A and GRIP B alternatives are the end result of many studies conducted over a 
number of years to assess multiple potential projects to improve water supply reliability in the 
face of imported water supply uncertainties and increasing costs.  These studies evaluated a 
wide spectrum of projects, including consideration of different levels of recycled water 
treatment and blending, modifications to existing wastewater treatment facilities, continued 
imported water deliveries, alternative imported water supplies, desalination, and increased 
stormwater capture (MWH, 2009a through 2009l; RMC, 2011b; SDLAC, 2012; and CH2MHILL, 
2012c).  GRIP A and GRIP B were determined to be the best alternatives for implementation 
and thus, potential water quality impacts for both scenarios were simulated by the SNMP 
mixing model (refer to Section 7 in the SNMP).   

At this time, the GRIP A and GRIP B alternatives are being further evaluated by WRD in terms of 
feasibility and cost and a Draft Environmental Impact Report (EIR) was issued for public review 
in March 2014.  The Draft EIR (AECOM, 2014) was used as a reference in the preparation of the 
SED and is available online from the following website:  http://www.wrd.org/business/water‐
replenishment‐grip.php. In the Draft EIR, GRIP A was identified as the “proposed project,” while 
GRIP B was identified as an “alternative” to the “proposed project.” As a result, it is anticipated 
that GRIP A likely would be the project to be implemented by WRD. However, this is subject to 
change until the Final EIR is prepared and certified by WRD. 

RW 2A.  GRIP Recycled Water Project A (GRIP A) – This planned recycled water project will 
completely replace imported water used for recharge at the MFSG with a combination of 
11,000 AFY of tertiary‐treated recycled water produced by SDLAC’s San Jose Creek WRP and 
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10,000 AFY of AWT recycled water produced by a new treatment plant to be constructed by 
WRD (AECOM, 2014).  The tertiary‐treated recycled water would be conveyed to the MFSG via 
an existing underground outfall pipeline.  Based on the proposed location of the proposed 
treatment plant, an underground pipeline is anticipated to be constructed by WRD to convey 
the AWT recycled water from the proposed treatment plant to the MFSG. 

The AWT plant is proposed for construction at either undeveloped areas of SDLAC’s San Jose 
Creek WRP property or on adjacent parcels owned by LADWP and the United States Army Corps 
of Engineers.  If the proposed AWT plant location is revised in the future, the GRIP Draft EIR 
(AECOM, 2014) will be revised and certified accordingly by WRD.  Source water for the 
proposed AWT plant will consist of tertiary‐treated recycled water produced by SDLAC’s San 
Jose Creek WRP.  The new AWT plant will include the following treatment processes:  
microfiltration/ultrafiltration (MF/UF), reverse osmosis (RO), and ultraviolet advanced oxidation 
process (UV‐AOP). 

The estimated implementation date for GRIP A is WY 2017‐18.  Based on the results of the 
future S/N loading analysis conducted for the SNMP (see Appendix I Simulated Baseline and 
Future Salt and Nutrient Groundwater Quality), implementation of GRIP A will result in similar 
S/N groundwater quality as from the continued operations of current recharge at the MFSG 
with the blend of  imported water, stormwater, and recycled water. 

In the GRIP Draft EIR (AECOM, 2014), GRIP A is identified as the “proposed project,” while GRIP 
B is identified as an “alternative” to the “proposed project.” As a result, it is anticipated that 
GRIP A likely would be the project to be implemented by WRD. However, this is subject to 
change until the Final EIR is prepared and certified by WRD. 

RW 2B.  GRIP Recycled Water Project B (GRIP B) – As an alternative to GRIP A, GRIP B would 
completely replace imported water used for recharge at the MFSG with 21,000 AFY of tertiary‐
treated recycled water produced by SDLAC’s San Jose Creek WRP.  Unlike GRIP A, no physical 
changes to the environment would be required to implement GRIP B since the tertiary‐treated 
recycled water will be conveyed to the MFSG via an existing outfall pipeline.  For the SNMP 
analysis, GRIP B was modeled to begin in WY 2014‐15.   

Based on the results of the future S/N loading analysis conducted for the SNMP (see Appendix I 
Simulated Baseline and Future Salt and Nutrient Groundwater Quality), implementation of GRIP 
B will result in slightly higher S/N concentrations in groundwater as compared with the 
continued operations of current recharge with a blend of imported water, stormwater, and 
recycled water.  However, the SNMP mixing model results indicate that potential impacts from 
implementation of GRIP B are more than offset by projects that reduce S/N loading in the 
Central Basin.  Thus, average S/N concentrations will not exceed or threaten to exceed their 
respective BPOs in the Central Basin in the future.   

In the GRIP Draft EIR (AECOM, 2014), GRIP B was identified as an “alternative” to GRIP A and 
thus, was rejected from consideration after the CEQA evaluation (AECOM, 2014).  As a result, it 
is anticipated that GRIP A likely would be the project to be implemented by WRD. However, this 
is subject to change until the Final EIR is prepared and certified by WRD. 
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7.3 Non-Potable Recycled Water Reuse Projects 

RW 3.  Increased Recycled Water Reuse for Irrigation – The Recycled Water Policy encourages 
the increased use of recycled water as a reliable, drought proof, local, safe source of water 
supply.  Recycled water is utilized for a variety of non‐potable reuse (NPR) applications in the 
CBWCB, including irrigation and industrial operations.  For the purposes of the SNMP, irrigation 
is the primary consideration since it can contribute to S/N loading to the groundwater basins.  
While recycled water use for irrigation results in increased S/N loading and does not meet the 
definition of implementation measures, which are projects or programs to control, reduce, or 
manage (mitigate) S/N loading on a sustainable basis, increased recycled water use is proposed 
by the CBWCB stakeholders because it is a critical component of the CBWCB water supply 
sustainability portfolio, meets supports the goals of the Recycled Water Policy, and supports 
the Governor’s recent drought proclamations (see Section 3.3).  

As described in Appendix H Baseline and Future Water Balances, NPR of recycled water is 
projected to increase during the SNMP future planning period.  Total NPR in the Central Basin is 
projected to increase from about 9,700 AFY in WY 2009‐10 to 22,100 AFY in WY 2014‐25.  Of 
this total, recycled water used for irrigation in the Central Basin is projected to increase from 
about 7,600 AFY in WY 2009‐10 to 17,200 AFY in WY 2024‐25.  In the West Coast Basin, NPR of 
recycled water is projected to increase from about 21,100 AFY in WY 2009‐10 to 44,000 AFY in 
WY 2024‐25.  Of this total, recycled water used for irrigation in the West Coast Basin is 
projected to increase from about 3,900 AFY in WY 2009‐10 to 5,800 AFY in WY 2024‐25.   

As part of the SNMP, the CBWCB stakeholders, in close consultation with the LARWQCB, 
modeled the impacts on groundwater quality from the increased use of recycled water for 
irrigation at the average S/N concentrations in the effluent from applicable WRPs during the 
baseline period (WY 2000‐01 through 2009‐10).  Modeling results show that increased recycled 
water use for irrigation increases TDS and chloride concentrations in groundwater a very small 
amount and uses a very small amount of the available assimilative capacity (significantly less 
than 10%).  There was no impact to nutrient (nitrate) loading.  Overall, increased recycled water 
use for irrigation has minimal impacts on groundwater quality and these minor impacts are 
more than offset by implementation measures and other projects that reduce S/N loading.  
Groundwater quality in the CBWCB will either continue to improve or remain well below 
WQOs. 

In direct response to California Governor Jerry Brown’s April 2014 Executive Order proclaiming 
a continued state of emergency due to severe drought conditions, the SWRCB adopted General 
Waste Discharge Requirements for Recycled Water Use (General Order No. WQ 2014‐0090‐
DWQ; 
http://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2014/wqo20
14_0090_dwq_revised.pdf) on June 3, 2014 to streamline permitting for recycled water use (i.e. 
relieve producers, distributors, and users of recycled water from the lengthy permit approval 
process) throughout the State.  This General Order is intended to increase local water supplies 
by promoting the non‐potable use of recycled water in communities grappling with drought 
conditions.  Additionally, the General Order is consistent with the Recycled Water Policy that 
was adopted by the SWRCB in 2009 and amended in 2013, which required the development of 
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SNMPs for all groundwater basins in California.  Thus, all uses of recycled water allowed by the 
General Order must be consistent with the SNMPs that will be approved by the Regional Water 
Quality Control Boards.  Importantly, the General Order did not modify existing permitted 
recycled water quality limits established for irrigation.  If this was the case, this would have 
significantly limited the sustainable and cost effective use of recycled water to offset demand 
for raw and potable water supplies in the CBWCB.  

RW 4.  Recycled Water Quality Limits at SMCLs for TDS and Chloride and MCL for Nitrate – 
Currently, permitted recycled water quality limits established for non‐potable reuse (irrigation, 
industrial and recreational activities) are generally more conservative than the SMCLs 
established for TDS and chloride.  As part of the SNMP, the CBWCB stakeholders, in close 
consultation with the LARWQCB, modeled the impacts on groundwater quality from the 
increased use of recycled water for irrigation at the SMCLs	for TDS and chloride and at the MCL 
for nitrate.  As discussed further in Section 7.4.1 in the SNMP, the modeling results showed that 
there were minimal impacts to the basins when utilizing recycled water for irrigation at these 
concentrations, even at increased volumes.  Overall, increased recycled water use for irrigation 
at the SMCLs for TDS and chloride and MCL for nitrate has minimal impacts on groundwater 
quality and these minor impacts are more than offset by implementation measures and other 
projects that reduce S/N loading.  Groundwater quality in the CBWCB will either continue to 
improve or remain well below WQOs.  Therefore, the CBWCB stakeholders believe that 
modification of existing permit levels for recycled water for non‐potable reuse are warranted to 
allow for increased use of recycled water to further reduce dependency on potable water 
supplies, meet the goals set forth in the Recycled Water Policy to increase the use of recycled 
water, and more fully embrace the spirit of the Governor’s recent drought proclamations, as 
discussed in Section 3.3.  

8 Implementation Plan Challenges 

The purpose of this section is to acknowledge the possible technical, institutional, economic, 
and regulatory challenges that could impact achievement of recycled water and stormwater, 
goals and objectives, as well as proposed recycled water projects and implementation 
measures.  Accordingly, the implementation plan that will be adopted by the LARWQCB needs 
to provide flexibility in the event that the implementation schedules for key recycled water 
projects and implementation measures need to be adjusted to accommodate these challenges.  
Potential challenges are listed below. 

Technical Challenges 

 Treatment costs 

 Space for treatment facilities 

 Space for infrastructure 

 Recycled water availability 

 Imported water availability 

 Stormwater availability 
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 Seawater barrier injection capacities 

 Spreading grounds capacities 

Regulatory Challenges 

 California Department of Public Health requirements 

 LARWQCB requirements 

 SWRCB requirements 

 United States Environmental Protection Agency requirements 

 California Water Code Section 1211 for changes in point or volume of wastewater 

discharge 

 Local requirements and other requirements 

Institutional Challenges 

 Public acceptance 

 Working relationships between water agencies, flood control agencies, groundwater 
agencies, wastewater management agencies, and municipalities 

 Recycled water pricing 

Economic Challenges 

 Cost of recycled water treatment, conveyance, and brine disposal 

 Availability of funding 
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Executive Summary 

Two of the most heavily utilized groundwater basins in Southern California are the Central Basin 
and the West Coast Basin (CBWCB or Study Area), which are located in the southern portion of 
Los Angeles County.  Groundwater in the CBWCB meets approximately a third of the overall 
water supply needs of nearly 4 million residents and businesses in the 43 cities overlying the 
basins. 

In February 2009, the State Water Resources Control Board (SWRCB) adopted Resolution No. 
2009‐0011, which established a statewide Recycled Water Policy.  The purpose of the Recycled 
Water Policy is to establish uniform requirements for recycled water use and to develop 
sustainable water supplies throughout the State, thus encouraging the increased use of 
recycled water and local stormwater.  It also requires development of a Salt and Nutrient 
Management Plan (SNMP), which should include a Monitoring Plan, for each groundwater basin 
in California.  The SNMP process should be led by local stakeholders, including water and 
wastewater entities, together with local salt/nutrient contributing stakeholders.  For the 
CBWCB, both the SNMP and the associated Monitoring Plan has been submitted to the Los 
Angeles Regional Water Quality Control Board (LARWQCB) for approval and a Basin Plan 
Amendment will be prepared by the LARWQCB and subsequently adopted by the LARWQCB 
Board. 

In accordance with the Recycled Water Policy, this Monitoring Plan (Plan) for the SNMP was 
developed through a collaborative process by the CBWCB stakeholders as a means to evaluate 
concentrations of salt and nutrients (S/Ns) in groundwater with respect to applicable water 
quality objectives (WQOs).  Specifically, this Plan describes the groundwater monitoring 
program (SNMP Monitoring Program) that was developed to assess total dissolved solids (TDS), 
chloride, and nitrate, which were determined in the SNMP to be the indicator compounds for 
S/Ns in the CBWCB.  This Plan also summarizes other existing monitoring programs in the 
CBWCB, as well as special studies that have been conducted or are in progress.       

Groundwater in the CBWCB has been and continues to be monitored near recycled water 
recharge sites, in drinking water wells, and through a large network of multiple completion 
monitoring wells for many decades.  Groundwater from more than 1,500 wells1 is sampled on a 
daily to annual basis and hundreds of chemicals/analytical parameters are tested each year.  
Currently, in significant excess of $1 million is expended annually for just groundwater 
monitoring and compliance in the CBWCB.  

All of the existing groundwater monitoring programs are under direct oversight of regulatory 
agencies, except for voluntary programs such as the Water Replenishment District of Southern 

                                                       

1  The total number of wells that are sampled in the CBWCB on a regular basis far exceeds 1,500 because this 
estimated quantity only includes nested groundwater monitoring wells owned and sampled by WRD, existing 
production wells, and permit compliance monitoring wells associated with ongoing large recycled water projects 
in the basins, such as the Montebello Forebay Spreading Grounds and the three seawater intrusion barriers.  
This quantity does not include the numerous groundwater monitoring wells associated with existing 
environmental release sites in the CBWCB. 
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California’s (WRD’s) Regional Groundwater Monitoring Program (RGWMP).  The existing 
monitoring programs provide a comprehensive and continuing assessment of the overall health 
of the basins and allow for proper management of S/N loading on a sustainable basis.   

Currently, WRD’s RGWMP consists of a network of over 300 nested groundwater monitoring 
wells installed at over 55 locations throughout the CBWCB.  Annually, WRD collects nearly 600 
groundwater samples from its monitoring well network and analyzes them for over 100 
constituents to produce nearly 60,000 individual data points to help track groundwater quality.  
Because each well is screened in a specific aquifer, constituents including S/Ns are more 
accurately monitored and can be effectively managed.  Each year, WRD publishes a Regional 
Groundwater Monitoring Report (RGWMR) that provides water quality summary tables 
(including data for TDS, chloride, and nitrate) for each of the nested wells, water quality maps 
for the nested wells and production wells, and maps and hydrographs depicting groundwater 
level data. 

The SNMP Monitoring Program was developed based on WRD’s RGWMP.  Seventy (70) WRD 
nested groundwater monitoring wells (referred to as the SNMP monitoring wells) at 13 
locations throughout the CBWCB have been designated for S/N sampling and reporting as part 
of the SNMP Monitoring Program.  Each well is screened in a specific aquifer, which allows the 
assessment of S/Ns in all the major aquifers of the CBWCB.  These wells were selected based on 
their location in the most critical areas of the basins, particularly their proximity to water supply 
wells and groundwater recharge projects that utilize recycled water, including the seawater 
intrusion barriers (Alamitos Gap Barrier, Dominguez Gap Barrier, and West Coast Basin Barrier) 
and the Montebello Forebay Spreading Grounds.  WRD is the designated entity responsible for 
collecting TDS, chloride, and nitrate samples (on a semi‐annual basis) from the SNMP 
monitoring wells and submitting this data to the LARWQCB via the SWRCB online GeoTracker 
database.  In addition, WRD’s annual RGWMR provides maps depicting chloride, TDS, and 
nitrate concentrations in the all the nested wells and active drinking water wells, chloride and 
TDS trend graphs for the SNMP monitoring wells, and a discussion of S/N concentrations/trends 
in groundwater with respect to WQOs to assess overall groundwater quality in the CBWCB.  
Thus, both WRD’s RGWMP and the SNMP Monitoring Program provide the means for 
comprehensive assessment and reporting of S/N levels in groundwater in the CBWCB.     

In addition to groundwater monitoring, the CBWCB and tributary areas have numerous and 
extensive monitoring programs for recycled water, wastewater, imported water, and surface 
water/stormwater, including sampling for chloride, TDS, and nitrate, that are being managed by 
multiple stakeholder agencies/organizations.  The existing and planned augmentation of these 
monitoring programs, as described in this Plan, are robust and therefore, fully comply with the 
Recycled Water Policy requirements.  The data being collected and reported allow complete 
characterization of groundwater quality and potential impacts from recycled water projects 
(e.g. irrigation and groundwater recharge).  Further, given the large number of wells monitored, 
many with depth discrete completions, additional site‐specific monitoring at recycled water 
irrigation sites were not found to be warranted in the CBWCB.  
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Monitoring for constituents of emerging concern (CECs) in the Study Area is being conducted 
for groundwater recharge projects that utilize recycled water, wastewater treatment plants 
that discharge to surface water, and for special studies.  There are also ongoing leading edge 
research efforts to further develop analytical methods and understand the health implications 
of low level CEC detections.  As such, no additional CEC monitoring was found to be warranted 
in the CBWCB and thus, not proposed as part of the SNMP Monitoring Program.   

Based on results from the SNMP Monitoring Program, the SNMP Monitoring Plan will be 
updated as necessary.  Additionally, the SNMP Monitoring Plan will be reviewed and updated as 
necessary as part of the SNMP review every 10 years.  
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1 Introduction 

In accordance with the Recycled Water Policy that was issued by the State Water Resources 
Control Board (SWRCB), this Appendix K describes the Monitoring Plan (Plan) that was prepared 
by Nellor Environmental Associates, Inc. and Todd Groundwater and developed by the 
stakeholders of the Central Basin and West Coast Basin (CBWCB or Study Area) for the Salt and 
Nutrient Management Plan (SNMP).  These CBWCB stakeholders include the Water 
Replenishment District of Southern California (WRD), Los Angeles County Department of Public 
Works (LACDPW), West Basin Municipal Water District (WBMWD), Los Angeles Department of 
Water and Power (LADWP), County Sanitation Districts of Los Angeles County (SDLAC), 
Metropolitan Water District of Southern California (MWD), Council for Watershed Health, City 
of Los Angeles Bureau of Sanitation, and other interested parties.  The CBWCB stakeholders 
also worked collaboratively with the Los Angeles Regional Water Quality Control Board 
(LARWQCB) to develop the SNMP and this associated Monitoring Plan.  WRD has been the lead 
agency managing and facilitating development of the CBWCB SNMP and all associated 
documents. 

Key components of this appendix include a description of the SNMP Monitoring Program and 
other existing monitoring programs in the CBWCB related to recycled water, wastewater, 
imported water, surface water/stormwater, and groundwater, including the program origin, 
responsible agency, monitoring locations, parameters monitored, monitoring frequency, 
reporting and data location, and quality control/quality assurance information.  This Plan also 
presents information on monitoring and studies related to constituents of emerging concerns 
(CECs).  Attachment K‐A consists of a list of definitions related to the SNMP.  Attachments K‐B 
through K‐P provide more detailed informaton on the different monitoring programs in the 
CBWCB. 

1.1 Regulatory Framework  

In February 2009, the SWRCB adopted Resolution No. 2009‐0011, Policy for Water Quality 
Control for Recycled Water (Recycled Water Policy).  The statewide Recycled Water Policy was 
revised, specifically the monitoring requirements for priority pollutants and constituents of 
emerging concern, by an Amendment (Resolution No. 2013‐0003) that was adopted by the 
SWRCB on January 22, 2013 and became effective on April 25, 2013.  The Recycled Water Policy 
and its Amendment 
(http://www.swrcb.ca.gov/water_issues/programs/water_recycling_policy/docs/rwp_revtoc.p
df) are provided as Appendix A in the SNMP.   

The purpose of the Recycled Water Policy is to establish uniform requirements for recycled 
water used for groundwater recharge and landscape irrigation and to develop sustainable 
water supplies throughout the State, thus encouraging the increased use of recycled water and 
local stormwater.  It also requires development of a SNMP (which should include a Monitoring 
Plan) for each groundwater basin in California.  The SNMP process should be led by local 
stakeholders, including water and wastewater entities, together with local salt/nutrient 
contributing stakeholders.  To provide further guidance, on June 28, 2012, the Los Angeles 
Regional Water Quality Control Board (LARWQCB) issued the Regional Water Board Assistance 
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in Guiding Salt and Nutrient Management Plan Development in the Los Angeles Region (SNMP 
Assistance Document), which provides guidance for preparation of SNMPs within the Los 
Angeles region.  

Both the SNMP and this associated Monitoring Plan have been submitted to the LARWQCB for 
approval and subsequently, a Basin Plan Amendment will be prepared by the LARWQCB and 
adopted by the LARWQCB Board.  

1.2 Description of the CBWCB SNMP  

The objective of the SNMP is to facilitate basin‐wide management of S/Ns from all sources in a 
manner that optimizes recycled water use while ensuring protection of the groundwater supply 
and beneficial uses, agricultural beneficial uses, and human health.  The SNMP that was 
developed for the CBWCB identifies total dissolved solids (TDS), chloride, and nitrate to be the 
indicator compounds for S/Ns.  Major elements of the SNMP include the following:  

 Goals and Objectives for Stormwater and Recycled Water Use2 
 Characterization of Hydrogeologic Conceptual Model/Water Quality 
 Estimation of Current and Future Salt and Nutrient Loading and Unloading 
 A Monitoring Plan 
 Estimation of Basin Salt and Nutrient Assimilative Capacity (relative to Water Quality 

Objectives) 
 An Anti‐degradation Analysis 
 Development of Implementation Measures to Reduce Salt and Nutrient Loading 
 California Environmental Quality Act (CEQA) Analysis of the SNMP 

After the Recycled Water Policy was issued in 2009, the Water Replenishment District of 
Southern California (WRD) began coordinating the development of the SNMP for the CBWCB.  A 
stakeholder group was formed, consisting of the WRD (lead agency), LACDPW, WBMWD, 
LADWP, SDLAC, and MWD.  For over 50 years, these agencies as well as other local agencies 
and numerous cities have been collaborating and implementing critical measures, such as water 
reclamation and reuse, water conservation, improved maintenance of supply and delivery 
infrastructure, and the capture and use of stormwater, to prevent overdraft and replenish the 
CBWCB aquifer system.  The use of recycled water in the CWCB has played a vital role in 
increasing the reliability and sustainability of the overall water supply. 

In 2011, the CBWCB stakeholders prepared the Workplan of the Salt/Nutrient Management 
Plan, Central Basin and West Coast Basin (SNMP Workplan) and submitted this document to 
the LARWQCB for review.  The purpose of the SNMP Workplan was to provide an outline of the 
SNMP and discuss the major elements to be included in the SNMP.  On December 13, 2011, 
LARWQCB issued an approval letter for the SNMP Workplan.  This SNMP was prepared in 
general accordance with the approved SNMP Workplan.  Both the SNMP Workplan and the 
associated LARWQCB approval letter are provided as Appendix D of the SNMP and can be 

                                                       

2  In addition to goals and objectives for recycled water and stormwater use, all other planned changes impacting 
salt and nutrient loading and unloading during the future planning period through 2025 in the CBWCB were 
identified. 
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downloaded from the LARWQCB website:  
http://www.swrcb.ca.gov/rwqcb4/water_issues/programs/salt_and_nutrient_management/St
akeholder_Outreach/Workgroups/central_and_west_coast_Basin.shtml.   

At the request of the CBWCB stakeholders, the LARWQCB issued an approval letter to extend 
the deadline for submittal of the Draft CBWCB SNMP (including this Monitoring Plan) and the 
associated Draft Substitute Environmental Document to LARWQCB for review by August 31, 
2014.  Based on the SNMP, a Basin Plan Amendment will be subsequently prepared the 
LARWQCB and adopted by the LARWQCB. 

The SNMP is intended to be a living document, and the S/N management program, including 
the goals, existing basin conditions, implementation measures, SNMP Monitoring Program, etc., 
will be reviewed every 10 years by the CBWCB stakeholders with revisions made as necessary.  
However, based on results from the SNMP Monitoring Program, interim updates to the SNMP 
may be conducted when deemed necessary. 

1.3 Background of the Central Basin and West Coast Basin  

Two of the most heavily utilized groundwater basins in Southern California are the Central Basin 
and the West Coast Basin, which are located in the southern portion of Los Angeles County 
(Figure K‐1).  Groundwater in the CBWCB meets approximately a third of the overall water 
supply needs of nearly 4 million residents and businesses in the 43 cities overlying the basins.   

1.3.1 Physiographic Description  

The CBWCB are located in the Coastal Plain of Los Angeles County, California.  The Coastal Plain 
is a northwest‐trending structural basin underlain by up to 20,000 feet of sedimentary deposits 
comprised of gravel, sand, silt, and clay.  The major land forms of the Coastal Plain consist of 
bordering highlands and foothills, older plains and hills, younger alluvial plains, the rivers which 
drain the area, and the offshore topography.  The CBWCB are characterized by a layered 
aquifer/aquitard system.   

The Central Basin covers approximately 280 square miles and extends over most of the Coastal 
Plain northeast of the Newport‐Inglewood Uplift, a series of discontinuous faults and folds that 
form a prominent line of northwest‐trending hills including the Baldwin Hills, Dominguez Hills, 
and Signal Hill (Figure K‐1).  It is bounded on the north by the Hollywood Basin, on the 
northeast by a series of low hills, on the southwest by the Newport‐Inglewood Uplift, and on 
the southeast by the Los Angeles‐Orange County line and the Coastal Plain of Orange County. 

The Central Basin is geologically divided into four areas:  the Los Angeles Forebay, Montebello 
Forebay, Whittier Area, and Pressure Area (California Department of Water Resources [DWR], 
1961).  The forebays are areas where confining layers are thin or absent and infiltration of 
precipitation and surface water can recharge deeper potable production aquifers.  The Whittier 
Area was historically considered a separate basin based on the low lying hills that bound the 
area to the south, but is now treated as part of the Central Basin.  The Central Basin Pressure 
Area, largest of the four divisions, is characterized by aquifers that are confined by relatively 
impermeable clay layers over most of the area.  The groundwater basin is generally unconfined 
in the forebays and confined in the pressure area. 
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The West Coast Basin covers approximately 140 square miles and is bounded by the Newport‐
Inglewood Uplift on the northeast, by the Santa Monica Basin on the north, and by the Pacific 
Ocean, Palos Verdes Hills, and the Los Angeles‐Orange County line on the southwest and south.  
Aquifers are generally confined in the West Coast Basin and receive the majority of their 
natural replenishment from adjacent groundwater basins or from the Pacific Ocean (seawater 
intrusion).  Groundwater flows between the Central Basin and the West Coast Basin based on 
the groundwater elevations on either side of the Newport‐Inglewood Uplift.  Most of the 
groundwater in the CBWCB remains at elevations below sea level, so the importance of 
maintaining the seawater barrier wells (see Section 1.3.2) to keep out the intruding saltwater is 
of vital importance. 

1.3.2 Groundwater Quality and Replenishment  

Between 1900 and the 1950s, groundwater was an important factor in accelerating the 
urbanization of the CBWCB, which led to increasing demand for groundwater that far exceeded 
natural freshwater recharge.  Over‐pumping during this period caused the potentiometric 
surface3 to drop to about 100 feet below sea level resulting in seawater intrusion that 
contaminated coastal aquifers and threatened the future usability of the basins.  To remedy the 
groundwater problems related to supply and quality, multiple salinity and nutrient 
management measures, which involve the use of recycled water and stormwater, were 
implemented beginning in the 1950s and continue today.     

To reduce the demand on groundwater (thereby reducing drawdown and minimizing the rate 
of seawater intrusion) and to supplement the water supply, surface water was imported to the 
region from northern California and the Colorado River via aqueducts.  The basins were 
adjudicated in the 1960s, which limited pumping.  Managed aquifer recharge utilizing captured 
stormwater has been conducted in the northeastern region of the Central Basin since 1938, 
when the Rio Hondo and San Gabriel River spreading grounds were established by the Los 
Angeles County Flood Control District (LACFCD).  In addition to stormwater, imported water 
(since 1953) and recycled water (since 1962) are also sources of recharge water at the 
spreading grounds and there are current plans to potentially deliver advanced treated recycled 
water (i.e. treatment by reverse osmosis) to the spreading grounds in the near future.  

To directly halt seawater intrusion, three barriers (West Coast Basin Seawater Intrusion Barrier, 
Alamitos Gap Seawater Intrusion Barrier, and Dominguez Gap Seawater Intrusion Barrier) 
consisting of an extensive network of injection and observation wells were constructed along 
the coast by the LACFCD between the 1950s and 1970s.  Currently, imported water and 
advanced treated recycled water are utilized for injection at all three barriers.  To remediate 
the saline plume that had been trapped inland due to operation of the West Coast Basin 
Seawater Intrusion Barrier, two reverse osmosis treatment plants (i.e., desalter facilities) began 
operating in 1993 and 2002 to pump and treat brackish groundwater for potable supply. 

                                                       

3   A hypothetical surface representing the level to which groundwater would rise if not trapped in a confined 
aquifer (an aquifer in which the water is under pressure because of an impermeable layer above it that keeps it 
from seeking its level).  The potentiometric surface is equivalent to the water table in an unconfined aquifer. 
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Groundwater recharge to the CBWCB can occur through underflow from adjacent groundwater 
basins (such as the Main San Gabriel Basin and the Santa Monica Basin), the Montebello 
Forebay Spreading Grounds, the seawater intrusion barriers along the coast, precipitation 
infiltration, return flow of irrigation water that penetrates below the root zone, percolation 
through unlined river channels, and minor continued seawater intrusion in certain areas.  There 
are currently over 400 active production wells in the basins and groundwater leaves the CBWCB 
mainly through groundwater extraction.  Due to continued pumping depressions, very little 
groundwater leaves the SBWCB as subsurface outflow.  

Groundwater quality in the CBWCB also reflects current and historic land uses.  There are 
localized areas of marginal to poor groundwater quality that are not used for water supply due 
to shallow depths or that may require treatment prior to use.  Historic agricultural activities 
may have impacted groundwater quality locally and, as a highly urban region, commercial and 
industrial activities (e.g., leaking aboveground and underground storage tanks, leaking sewer 
and oil pipelines, and illegal discharges) have contaminated groundwater with localized plumes 
of petroleum fuels, solvents, and other hazardous substances.  In general, these plumes are 
limited to shallow groundwater.  However, as the aquifers and confining layers in these alluvial 
basins are typically interfingered, the quality of groundwater in the deeper production aquifers 
can be threatened by the migration of pollutants from the upper aquifers.  Overall, the 
groundwater in the CBWCB continues to be of high quality, suitable for potable and non‐
potable uses, and continues to meet regulatory requirements. 
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2 SNMP Monitoring Program 

2.1 Recycled Water Policy Requirements  

The SWRCB Recycled Water Policy states that the SNMP should include a monitoring program 
that consists of a network of groundwater monitoring locations “. . . adequate to provide a 
reasonable, cost‐effective means of determining whether the concentrations of salts, nutrients, 
and other constituents of concern as identified in the salt and nutrient plans are consistent with 
applicable water quality objectives.”  Additionally, the SNMP monitoring program “. . . must 
focus on basin water quality near water supply wells and areas proximate to large water 
recycling projects, particularly groundwater recharge projects.  Also, monitoring locations shall, 
where appropriate, target groundwater and surface waters where groundwater has 
connectivity with the adjacent surface waters.”  The preferred approach is to “. . . collect 
samples from existing wells if feasible as long as the existing wells are located appropriately to 
determine water quality throughout the most critical areas of the basin.” (SWRCB, 2009). 

“The SNMP Monitoring Plan shall identify those stakeholders responsible for conducting, 
sampling, and reporting the monitoring data.  The data shall be reported to the Regional Water 
Quality Control Board at least every three years.”  With regards to constituents of emerging 
concern (CECs), the Recycled Water Policy requires that the SNMP include “. . . a provision for 
annual monitoring of Emerging Constituents/Chemicals of Emerging Concern (e.g., endocrine 
disruptors, personal care products or pharmaceuticals) consistent with recommendations by 
CDPH [now the SWRCB Division of Drinking Water] and consistent with any actions by the State 
Water Board [SWRCB] . . . .”  (SWRCB, 2009). 

In accordance with the Recycled Water Policy, an SNMP Monitoring Program that was 
developed for the CBWCB is presented in Section 2.2 below.  Section 4 of this Plan addresses 
CEC monitoring in the CBWCB, including the identification of the CECs monitored and 
performance measures for salt and nutrient management. 

2.2 Description of the SNMP Monitoring Program  

As the groundwater manager of the CBWCB, WRD has been monitoring the aquifers in these 
two basins for over 50 years.  Through its Regional Groundwater Monitoring Program 
(RGWMP), WRD has installed nested groundwater monitoring wells and conducts well 
sampling, groundwater level monitoring, modeling, and data evaluation continuously to ensure 
the long‐term viability of groundwater in the CBWCB.  Currently, the RGWMP consists of a 
network of over 300 nested groundwater monitoring wells installed at over 55 locations 
throughout the CBWCB.  Each year, WRD publishes a Regional Groundwater Monitoring Report 
(RGWMR) that provides water quality summary tables (including data for TDS, chloride, and 
nitrate) for each of the nested wells, water quality maps for the nested wells and production 
wells, and maps and hydrographs depicting groundwater level data.  Further details regarding 
the RGWMP are provided in Section 3.6.1. 

The SNMP Monitoring Program was developed based on WRD’s RGWMP.  Seventy (70) WRD 
nested groundwater monitoring wells (now referred to as SNMP monitoring wells) at 13 key 
locations throughout the CBWCB have been designated for S/N sampling and reporting as part 
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of the SNMP Monitoring Program.  Each well is screened in a specific aquifer, which allows the 
assessment of S/Ns in all the major aquifers of the CBWCB.  These wells were selected based on 
their location in the most critical areas of the basins, particularly their proximity to water supply 
wells and groundwater recharge projects that utilize recycled water, including the seawater 
intrusion barriers and the Montebello Forebay Spreading Grounds.   

As previously mentioned, TDS, chloride and nitrate were identified in the SNMP as the indicator 
constituents for S/Ns.  Data for these specific constituents that are collected from the SNMP 
monitoring wells will be uploaded at least annually by WRD to SWRCB’s online GeoTracker 
database.  The SNMP Monitoring Program is summarized in Table K‐1 and construction details 
and the rationale for the locations of the SNMP groundwater monitoring wells are provided in 
Table K‐2.  All the SNMP nested groundwater monitoring wells are shown in Figure K‐2.   

 

Table K-1 SNMP Monitoring Program 
Program Origin  Water Replenishment District of Southern California’s Regional Groundwater 

Monitoring Program Plan (RGWMP; see Section 3.6.1 and Attachment K‐N for 
further details) 

Responsible 
Agency 

Water Replenishment District of Southern California (WRD) 

Number of 
Monitoring 
Points 

70 nested groundwater monitoring wells (referred to as Salt and Nutrient 
Management Plan [SNMP] monitoring wells) at 13 locations throughout the 
Central Basin and West Coast Basin (CBWCB); each nested well is screened in a 
specific aquifer (see Table K‐2 for well construction details) 

Monitoring 
Locations 

13 locations at the most critical areas of the CBWCB, particularly in proximity to 
water supply wells and groundwater recharge projects that utilize recycled water, 
including the seawater intrusion barriers and the Montebello Forebay Spreading 
Grounds (see Figure K‐2) 

Constituents 
and Frequency  

 

Parameter  Monitoring Frequency 

Nitrate  

Semi‐Annually Chloridea 

Total Dissolved Solidsa 

a. Trend graphs for the 70 SNMP monitoring wells are presented in WRD’s annual 
Regional Groundwater Monitoring Report 

Other Media 
Monitored/ 
Monitoring 
Locations 

Refer to Section 3 for other monitoring programs in the CBWCB related to 
groundwater, recycled water, wastewater, imported water, and surface 
water/stormwater 

Reporting / 
Databases 

 At least annually, WRD will upload TDS, chloride, and nitrate data collected 
from the SNMP monitoring wells to the SWRCB online GeoTracker database: 

http://geotracker.waterboards.ca.gov/ 
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 WRD’s annual Regional Groundwater Monitoring Report (RGWMR), which 
provides maps depicting chloride, TDS, and nitrate concentrations in all the 
RGWMP wells and active drinking water wells, chloride and TDS trend graphs 
for the SNMP monitoring wells, and a discussion of S/N concentrations/trends 
in groundwater with respect to Water Quality Objectives (WQOs) established 
in the Basin Plan to assess overall groundwater quality in the CBWCB.  The 
RGWMR is sent to the CBWCB water purveyors and can be downloaded from 
the WRD website:  
http://www.wrd.org/engineering/groundwater‐engineering‐reports.php 

 WRD’s online Geographical Information System (GIS) database provides 
groundwater quality data, well locations, well construction, and water levels 
for active production wells and all the RGWMP wells: 

http://gis.wrd.org/wrdmap/login.asp 

Quality 
Assurance / 
Quality Control 
(QA/QC) 
Program 

 Certified laboratories 

 Field blanks and blind duplicates; unusual analytical results are noted and 
compared to historical values/trends and if the result appears to be an outlier 
or anomaly, the result is flagged in the WRD database   

 Laboratory method blanks, control standards, matrix spike/matrix spike 
duplicates, and surrogate spikes  

 Eurofins Eaton Analytical, Inc. and other commercial laboratories:  
Comprehensive, written QA/QC program (see Attachment K‐N) 

Compliance 
Oversight 

TDS, chloride, and nitrate data collected from the SNMP monitoring wells will be 
reviewed by WRD and LARWQCB 
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Table K-2 Well Construction Details and Location Rationale for SNMP Monitoring Wells 

WRD Nested 
Groundwater 
Monitoring 
Well Name 

Explanation for Selection of this 
Well Location for Salt and 
Nutrient Monitoring 

Zone a 
WRD ID 
Number 

Depth of 
Well  

(feet bgs) 

Top of 
Perforation 
(feet bgs) 

Bottom of 
Perforation 
(feet bgs) 

Aquifer 
Designation 

Model  
Layer 

Carson #1 
  
  
  

Located at the southern portion 
of the West Coast Basin in the 
vicinity of active production 
wells. 

1  100030  1010  990  1010  Sunnyside  4 

2  100031  760  740  760  Silverado  3 

3  100032  480  460  480  Lynwood  3 

4  100033  270  250  270  Gage  3 

Huntington 
Park #1 
  
  
  
  

Located within the Los Angeles 
Forebay (northern portion of the 
Central Basin) in the vicinity of 
active production wells. 

1  100005  910  890  910  Silverado  3

2  100006  710  690  710  Jefferson  3 

3  100007  440  420  440  Gage  3 

4  100008  295  275  295  Exposition  2 

5  100009  134  114  134  Gaspur  1/2 

Long Beach #6 
  
  
  
  
  

Located at the southern portion 
of the Central Basin (within the 
Pressure Area) in the vicinity of 
production wells. 

1  101792  1530  1490  1510  Pico Formation  Below 4

2  101793  950  930  950  Sunnyside  3 

3  101794  760  740  760  Sunnyside  3 

4  101795  500  480  500  Silverado  3 

5  101796  400  380  400  Lynwood  3 

6  101797  240  220  240  Gage  3 

Manhattan 
Beach #1 
  
  
  
  
  
  

Located adjacent to the West 
Coast Basin Seawater Intrusion 
Barrier, where advanced treated 
recycled water and imported 
water are currently injected to 
halt seawater intrusion and 
replenish the groundwater basin. 

1  102081  1990  1950  1990  Pico Formation  Below 4

2  102082  1590  1570  1590  Pico Formation  Below 4 

3  102083  1270  1250  1270  Sunnyside  Below 4 

4  102084  885  865  885  Silverado  Below 4 

5  102085  660  640  660  Silverado  4 

6  102086  340  320  340  Lynwood  3 

7  102087  200  180  200  Gage  2 
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Table K-2 (continued) Well Construction Details and Location Rationale for SNMP Monitoring Wells 

WRD Nested 
Groundwater 
Monitoring 
Well Name 

Explanation for Selection of this 
Well Location for Salt and Nutrient 
Monitoring 

Zone a 
WRD ID 
Number 

Depth of 
Well  

(feet bgs) 

Top of 
Perforation 
(feet bgs) 

Bottom of 
Perforation 
(feet bgs) 

Aquifer 
Designation 

Model 
Layer 

Norwalk #2 
  
  
  
  
  

Located at the east‐northeast 
portion of the Central Basin 
(southern end of the Montebello 
Forebay) downgradient of the 
Montebello Forebay Spreading 
Grounds and in the vicinity of active 
production wells. 

1  101942  1480  1460  1480  Sunnyside  Below 4 

2  101943  1280  1260  1280  Sunnyside  4 

3  101944  980  960  980  Silverado  3 

4  101945  820  800  820  Lynwood  3

5  101946  500  480  500  Gardena  3

6  101947  256  236  256  Exposition  2

Pico #2 
  
  
  
  
  

Located in the Montebello Forebay 
(northeastern portion of the Central 
Basin), adjacent to the San Gabriel 
River Spreading Grounds, where 
tertiary‐treated recycled water, 
imported water, and stormwater 
are currently recharged. 

1  100085  1200  1180  1200  Sunnyside  Below 4 

2  100086  850  830  850  Sunnyside  4 

3  100087  580  560  580  Sunnyside  3 

4  100088  340  320  340  Silverado  3 

5  100089  255  235  255  Lynwood  2/3 

6  100090  120  100  120  Gaspur  1 

PM‐4 Mariner 
  
  
  

Located in the central portion of the 
West Coast Basin, in the vicinity of 
production wells and within the 
saline plume inland of the West 
Coast Basin Barrier.

1  100038  720  670  710  Sunnyside  3/4

2  100039  550  500  540  Silverado  3 

3  100040  390  340  380  Lynwood  3 

4  100041  250  200  240  Lynwood  2/3 

Rio Hondo #1 
  
  
  
  
  

Located in the Montebello Forebay 
(northeastern portion of the Central 
Basin), adjacent to the Rio Hondo 
Spreading Grounds, where tertiary‐
treated recycled water, imported 
water, and stormwater are currently 
recharged. 

1  100064  1150  1110  1130  Sunnyside  Below 4 

2  100065  930  910  930  Sunnyside  4 

3  100066  730  710  730  Sunnyside  3 

4  100067  450  430  450  Silverado  3 

5  100068  300  280  300  Lynwood  2/3 

6  100069  160  140  160  Gardena  1/2 

 



 

Appendix K – Monitoring Plan                              11 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

Table K-2 (continued) Well Construction Details and Location Rationale for SNMP Monitoring Wells 

WRD Nested 
Groundwater 
Monitoring 
Well Name 

Explanation for Selection of this 
Well Location for Salt and Nutrient 

Monitoring 
Zone a 

WRD ID 
Number 

Depth of 
Well  

(feet bgs) 

Top of 
Perforation 
(feet bgs) 

Bottom of 
Perforation 
(feet bgs) 

Aquifer 
Designation 

Model 
Layer 

Seal Beach #1 
  
  
  
  
  
  

Located at the southern end of the 
Central Basin (within the Pressure 
Area), adjacent to the Alamitos Gap 
Seawater Intrusion Barrier where 
advanced treated recycled water and 
imported water are currently 
injected to halt seawater intrusion 
and replenish the groundwater basin. 

1  102062  1485  1345  1365  Sunnyside  Below 4 

2  102063  1180  1160  1180  Sunnyside  Below 4 

3  102064  1040  1020  1040  Sunnyside  Below 4 

4  102065  795  775  795  Silverado  4 

5  102066  625  605  625  Lynwood  3/4 

6  102067  235  215  235  Gage  2 

7  102068  70  60  70  Gaspur  1 

South Gate #1 
  
  
  
  

Located in the central area of the 
Central Basin (within the northern 
portion of the Pressure Area), 
adjacent to the Los Angeles River and 
in the vicinity of active production 
wells. 

1  100893  1460  1440  1460  Pico Formation  Below 4 

2  100894  1340  1320  1340  Sunnyside  4 

3  100895  930  910  930  Silverado  3 

4  100896  585  565  585  Lynwood  3 

5  100897  250  220  240  Exposition  2 

Whittier #1  Located within the northeastern 
portion of the Central Basin, within 
the Whittier Area where very few 
production wells exist. 

1  101735  1298  1180  1200  Sunnyside  Below 4 

2  101736  940  920  940  Sunnyside  4 

3  101737  620  600  620  Silverado  3 

4  101738  470  450  470  Lynwood  3 

5  101739  220  200  220  Gage  2/3 

Willowbrook #1 
  
  
  

 

 

Located in the western area of the 
Central Basin (within the western 
portion of the Pressure Area), near 
the Newport‐Inglewood Uplift that 
separates the Central Basin from the 
West Coast Basin and in the vicinity 
of active production wells. 

1  100016  905  885  905  Sunnyside  4

2  100017  520  500  520  Silverado  3 

3  100018  380  360  380  Lynwood  3 

4  100019  220  200  220  Gage  2 
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Table K-2 (continued) Well Construction Details and Location Rationale for SNMP Monitoring Wells 

WRD Nested 
Groundwater 
Monitoring 
Well Name 

Explanation for Selection of this 
Well Location for Salt and Nutrient 
Monitoring 

Zone a 
WRD ID 
Number 

Depth of 
Well  

(feet bgs) 

Top of 
Perforation 
(feet bgs) 

Bottom of 
Perforation 
(feet bgs) 

Aquifer 
Designation 

Model 
Layer 

Wilmington #2 
  
  
  
  

Located at the southern portion of 
the West Coast Basin, adjacent to 
the Dominguez Gap Seawater 
Intrusion Barrier (DGB) where 
advanced treated recycled water 
and imported water are currently 
injected to halt seawater intrusion 
and replenish the groundwater 
basin; the recycled water 
connection point is located at 
western end of the DGB. 

1  100075  1030  950  970  Sunnyside  4

2  100076  775  755  775  Silverado  4 

3  100077  560  540  560  Lynwood  3 

4  100078  410  390  410  Lynwood  2/3 

5  100079  140  120  140  Gage  2 

WRD – Water Replenishment District of Southern California     
ID – identification  
bgs – below ground surface 
a – WRD depth designation 
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To further assess S/Ns in groundwater, WRD’s annual RGWMR provides maps depicting 
chloride, TDS, and nitrate concentrations in the all the nested wells and active production wells, 
chloride and TDS trend graphs for the SNMP monitoring wells, and a discussion of S/N 
concentrations/trends in groundwater with respect to Water Quality Objectives (WQOs) 
established in the Basin Plan to assess overall groundwater quality in the CBWCB.  Thus, both 
WRD’s RGWMP and the SNMP Monitoring Program provide the means for the assessment and 
reporting of S/N levels in groundwater in the CBWCB.   

In addition to groundwater monitoring, the CBWCB and tributary areas have numerous and 
extensive monitoring programs for recycled water, wastewater, imported water, and surface 
water/stormwater, including sampling for the three S/N indicators, as discussed further in 
Section 3.  In addition, hundreds of chemicals/analytical parameters, including CECs, are tested 
each year for multiple source waters.  Monitoring for CECs in the Study Area is being conducted 
for the groundwater recharge projects that utilize recycled water, wastewater treatment plants 
that discharge to surface water, and for special studies, as discussed further in Section 4. 

2.3 Implementation of the SNMP Monitoring Program  

Once the LARWQCB has approved the SNMP Monitoring Plan and established a GeoTracker 
weblink for the SNMP Monitoring Program for the CBWCB, WRD will implement the SNMP 
Monitoring Program by collecting TDS, chloride, and nitrate data from the 70 SNMP monitoring 
wells on a semi‐annual basis and uploading this water quality data to the GeoTracker 
database.    

As discussed earlier, WRD will continue to monitor for salt, nutrients, and other constituents in 
groundwater as part of its RGWMP and these monitoring results will be presented and 
evaluated in the annual RGWMR that is issued by WRD.  Refer to Section 3.6.1 for a further 
description of the RGWMP. 

2.4 Model Layers and the SNMP Mixing Model  

In 2003, the United States Geological Survey (USGS) developed a regional groundwater flow 
(MODFLOW) model of the CBWCB based on review of geophysical logs along with ancillary 
information.  As part of this groundwater model, the USGS simplified the DWR‐defined aquifers 
into four aquifer systems for modeling purposes.  The aquifers were grouped into the Recent 
(Model Layer 1), Lakewood (Model Layer 2), Upper San Pedro (Model Layer 3), and Lower San 
Pedro (Model Layer 4).  These model layers are used throughout the SNMP to describe the 
movement and quality of groundwater.  The USGS‐designated aquifer systems and model layers 
as they relate to the DWR‐designated aquifers are described further in Appendix G 
Hydrogeologic Conceptual Model and Existing Salt and Nutrient Groundwater Quality of the 
SNMP.   

Figure K‐3 and Table K‐2 indicate the Model Layer that each SNMP monitoring well is screened 
within. As shown in Figure K‐3, Model Layer 1, comprised of the Semi‐Perched Aquifer and 
Gaspur Aquifer, does not exist in all areas of the CBWCB.  In the Los Angeles Forebay, the 
Gaspur Aquifer is typically unsaturated.  As a result, there are no monitoring or production 
wells screened in Model Layer 1 in the Los Angeles Forebay.  Model Layer 1 extends to a very 
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small extent into the Whittier Area.  As in the Los Angeles Forebay, there are no monitoring or 
production wells screened in Model Layer 1 in the Whittier Area.  Because of its limited extent 
in the Whittier Area, unsaturated condition in the Los Angeles Forebay, and lack of monitoring 
data in both areas, Model Layer 1 was not considered as part of the hydrogeologic conceptual 
model for the Los Angeles Forebay and Whittier Area for the SNMP water quality analysis.  This 
assumption had almost no effect on the estimation of average groundwater quality because 
Model Layer 1 is very thin and contains a very small volume of water relative to the other 
model layers.  Similarly, Model Layer 1 does not exist in other portions of the Central Basin 
Pressure Area and West Coast Basin as shown in Figure K‐3.  In areas where Model Layer 1 does 
not exist, is unsaturated, or is of very limited extent, S/N loading was assumed to be directly 
into Model Layer 2. 

An SNMP mixing model was developed to simulate/estimate future planning period 
groundwater quality and evaluate the effects of planned future projects on overall 
groundwater quality and use of assimilative capacity in the CBWCB through Water Year (WY) 
2024‐25.  The mixing model was developed in Microsoft Excel™ and is effectively a set of linked 
spreadsheets used to represent “continuously‐stirred” mixing volumes (basin/subarea/layer).  
The mixing model was designed to:  1) account for the current groundwater volume and S/N 
mass in storage within the CBWCB, and 2) track the loading/unloading of S/Ns through major 
groundwater sources and sinks under current (baseline period) and future land use/water use 
conditions (various scenarios for the future planning period).   

SNMP mixing model results were calibrated to baseline period (WY 2000‐01 through 2009‐10) 
to address the uncertainty in estimating S/N loading for each individual S/N source, identify S/N 
loading factors with the highest level of significance, and of those factors, modify the ones with 
the highest level of uncertainty to provide a reasonable match between observed and 
simulated concentrations. As further described in Appendix I of the SNMP, the following 
adjustments to key S/N loading estimates were incorporated into the final calibrated mixing 
model:  

 Loading factor for TDS and chloride in irrigation return flows, 

 Attenuation factor for nitrate in irrigation return flows throughout the CBWCB, 

 Attenuation factor for nitrate for groundwater recharge within the Montebello Forebay, 
and 

 Assumed TDS and chloride concentrations for precipitation return flows.  

The SNMP mixing model, as well as model calibration and modeling assumptions, are further 
described in Appendix I Simulated Baseline and Future Salt and Nutrient Groundwater Quality 
of the SNMP. 
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3 Existing Monitoring Programs in the CBWCB 

Numerous monitoring programs already exist in the 
CBWCB and tributary areas.  These programs are 
managed by multiple stakeholder agencies and 
routinely monitor groundwater, untreated and treated 
imported water, stormwater/surface water, recycled 
water, and wastewater.  Some programs, such as 
stormwater/surface water and wastewater 
monitoring, are part of National Pollutant Discharge 
Elimination System (NPDES) permits, including regional 
watershed monitoring programs.  Permits issued by 
the SWRCB Division of Drinking Water (formerly 

California Department of Public Health) to community water systems mandate monitoring of 
imported water and production wells.  Recycled water monitoring is required as part of permits 
issued for non‐potable reuse projects, as well as groundwater recharge projects that utilize 
recycled water.  Groundwater monitoring for the Montebello Forebay Groundwater Recharge 
Project and the seawater intrusion barriers (Alamitos Gap Barrier, Dominguez Gap Barrier, and 
West Coast Basin Barrier) is required as part of each project’s waste discharge/water 
recycling/water reclamation permit.  Multiple monitoring wells are utilized to monitor 
groundwater near the major groundwater recharge projects.   

Through its RGWMP, WRD monitors groundwater regionally through a network of nested 
monitoring wells.  WRD reports on groundwater quality and groundwater level trends in annual 
reports (RGWMR) and is the designated groundwater monitoring entity for the CBWCB under 
the California Statewide Groundwater Elevation Monitoring (CASGEM) program.  Many 
constituents of concern associated with groundwater contaminated sites are monitored under 
the oversight of the LARWQCB, the California Department of Toxic Substances Control (DTSC), 
and the United States Environmental Protection Agency (USEPA).  Agencies have also 
conducted special studies or research that collect various water quality data, including CECs. 

Table K‐3 summarizes the existing water quality monitoring programs in the CBWCB.  The 
following subsections describe these existing water quality monitoring programs, including 
responsible agencies, media monitored, monitoring points and locations, constituents 
monitored, monitoring frequency, quality assurance/quality control (QA/QC) programs, and 
reporting/data locations.  Particular attention is directed at monitoring for the three indicators 
of salt and nutrients (TDS, chloride, and nitrate) in the CBWCB and CECs (see Section 4).  
Additional information on water sources and water quality is presented in the SNMP.  

3.1 Recycled Water Monitoring for Groundwater Recharge Projects 

Recycled water monitoring is conducted for four groundwater recharge reuse projects in the 
Study Area: 

 Montebello Forebay Groundwater Recharge (MFGWR) Project; 

 Alamitos Gap Seawater Intrusion Barrier Project (AGB); 

Monitoring Program Objectives 

 Provide a comprehensive overview 
of all existing water quality 
monitoring programs in the Study 
Area 

 Identify any data gaps 

 Characterize the CEC monitoring 
programs 

Monitoring Program Objectives 

 Provide a comprehensive overview 
of all existing water quality 
monitoring programs in the Study 
Area 

 Identify any data gaps 

 Characterize the CEC monitoring 
programs 
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Table K-3 Summary of Existing Water Quality Monitoring Programs in the CBWCB 

Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

RECYCLED WATER 

Montebello 
Forebay 
Groundwater 
Recharge 
Project 

Central 
Basin 

3 Water reclamation 
plants (WRPs):   

Pomona WRP, San 
Jose Creek WRP, and 
Whittier Narrows 
WRP 

 

Salt and nutrients 
(S/Ns, i.e. total 
dissolved solids 
[TDS], chloride, 
nitrate), general 
minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

Daily to 
quarterly 

County 
Sanitation 
Districts of Los 
Angeles County 
(SDLAC) 

Monthly and annual reports 
submitted to the Los Angeles 
Regional Water Quality Control 
Board (LARWQCB) and State Water 
Resources Control Board (SWRCB), 
Division of Drinking Water (formerly 
California Department of Public 
Health[CDPH]) and posted on the 
SWRCB online GeoTracker database: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100001790 

Alamitos Gap 
Barrier 
Seawater 
Intrusion 
Barrier 

Central Basin 
and Orange 
County Basin 

1 Advanced water 
recycling facility:   

Leo J. Vander Lans 
Advanced Water 
Treatment Facility 

S/Ns (TDS, 
chloride, nitrate), 
Constituents of 
Emerging Concern 
(CECs), general 
minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

Daily to 
annually 

Water 
Replenishment 
District of 
Southern 
California 
(WRD) 

Quarterly and annual reports 
submitted to LARWQCB and the 
SWRCB Division of Drinking Water 
(formerly CDPH) and posted on the 
SWRCB GeoTracker online database: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100006793 
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

RECYCLED WATER 

Dominguez Gap 
Seawater 
Intrusion 
Barrier 

West Coast 
Basin 

1 Advanced water 
recycling facility:   
Terminal Island 
Water Reclamation 
Plant/Advanced 
Water Purification 
Facility (TIWRP) 

S/Ns (TDS, 
chloride, nitrate), 
CECs, general 
minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

Daily to 
annually 

City of Los 
Angeles 

Quarterly and annual reports 
submitted to LARWQCB and the 
SWRCB Division of Drinking Water 
(formerly CDPH) and posted on the 
SWRCB GeoTracker online database: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100000534 

West Coast 
Basin Seawater 
Intrusion 
Barrier 

West Coast 
Basin 

1 Advanced water 
recycling facility:   
Edward C. Little 
Water Recycling 
Facility 

S/Ns (TDS, 
chloride, nitrate), 
CECs, general 
minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

 

Daily to 
annually 

West Basin 
Municipal 
Water District 
(WBMWD) 

Quarterly and annual reports 
submitted to LARWQCB and the 
SWRCB Division of Drinking Water 
(formerly CDPH) and posted on the 
SWRCB GeoTracker online database: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100000047  

City of Los 
Angeles Non‐
Potable Reuse 
Program 

West Coast 
Basin 

1 Water recycling 
facility:    
Terminal Island 
Water Reclamation 
Plant/Advanced 
Water Purification 
Facility (TIWRP)  

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

Daily to 
annually 

City of Los 
Angeles 

Quarterly and annual reports 
submitted to LARWQCB and the 
SWRCB Division of Drinking Water 
(formerly CDPH) and posted on the 
SWRCB GeoTracker online database: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100001170 
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

RECYCLED WATER 

WBMWD 
Nonpotable 
Reuse Program 

West Coast 
Basin 

1 Water recycling 
facility:   
Edward C. Little 
Water Recycling 
Facility 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

Daily to 
annually 

West Basin 
Municipal 
Water District 
(WBMWD 

Quarterly and annual reports 
submitted to LARWQCB and the 
SWRCB Division of Drinking Water 
(formerly CDPH) 
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

RECYCLED WATER 

SDLAC 
Nonpotable 
Reuse Program 

Throughout 
Central Basin 
and West 
Coast Basin 
(CBWCB) 

5 Water reclamation 
plants (WRPs):   
Pomona WRP, San 
Jose Creek WRP, Los 
Coyotes WRP, Long 
Beach WRP, and 
Whittier Narrows 
WRP  

 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

Daily to semi‐
annually 

County 
Sanitation 
Districts of Los 
Angeles County 
(SDLAC) 

Quarterly and annual reports 
submitted to LARWQCB and the 
SWRCB Division of Drinking Water 
(formerly CDPH) and posted on the 
SWRCB GeoTracker online database: 

 Pomona Water Reclamation 
Plant (WRP): 

http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100001746 

 San Jose Creek WRP: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100001083 

 Los Coyotes WRP: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100001745 

 Long Beach WRP: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100001744 

 Whittier Narrows WRP: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100001741  
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

WASTEWATER 

SDLAC National 
Pollutant 
Discharge 
Elimination 
System (NPDES) 
Permits 

Throughout 
Central Basin 

5 Water reclamation 
plants (WRPs):    
Pomona WRP, San 
Jose Creek WRP, Los 
Coyotes WRP, Long 
Beach WRP, and 
Whittier Narrows 
WRP  

S/Ns (TDS, 
chloride, nitrate), 
CECs, general 
minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

Daily to 
biennially 

County 
Sanitation 
Districts of Los 
Angeles County 
(SDLAC) 

Monthly and annual reports 
submitted to LARWQCB and posted 
on the SWRCB online California 
Integrated Water Quality System 
(CIWQS) database: 
http://ciwqs.waterboards.ca.gov/ciw
qs/readOnly/PublicReportEsmrAtGla
nceServlet?inCommand=reset 

IMPORTED WATER 

Untreated 
Water 
Imported from 
Colorado River 
and State 
Water Project 

Throughout 
Central Basin 
and West 
Coast Basin 
(CBWCB) 

Untreated water 
delivered to 2 
reservoirs:   
Lake Mathews and 
Silverwood Lake 

 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

Monthly to 
annually 

Metropolitan 
Water District 
of Southern 
California 
(MWD) 

Laboratory data reported to the 
SWRCB Division of Drinking Water 
(formerly CDPH) and can be 
downloaded from their website: 
http://www.cdph.ca.gov/certlic/drin
kingwater/Pages/EDTlibrary.aspx 

Annual water quality tables 
distributed to water purveyors and 
posted on the MWD website:   
http://www.mwdh2o.com/mwdh2o/
pages/yourwater/wq‐
report/index.html 
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

IMPORTED WATER 

Treated Water 
from Colorado 
River water and 
State Water 
Project 

Throughout 
Central Basin 
and West 
Coast Basin 
(CBWCB) 

Treated water 
produced by 3 water 
treatment plants 
(WTP):   
Weymouth WTP, 
Diemer WTP, and 
Jensen WTP 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

Daily to 
annually 

Metropolitan 
Water District 
of Southern 
California 
(MWD) 

Laboratory data is reported to the 
SWRCB Division of Drinking Water 
(formerly CDPH) and can be 
downloaded from their website: 
http://www.cdph.ca.gov/certlic/drin
kingwater/Pages/EDTlibrary.aspx 

Annual water quality tables 
distributed to water purveyors and 
posted on the MWD website:  
http://www.mwdh2o.com/mwdh2o/
pages/yourwater/wq‐
report/index.html 

Treated Los 
Angeles 
Aqueduct 
Water 

West Coast 
Basin 

Treated water 
produced by the Los 
Angeles Aqueduct 
Filtration Plant 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc. 

Daily to 
annually 

Los Angeles 
Department of 
Water and 
Power 
(LADWP) 

Laboratory data is reported to the 
SWRCB Division of Drinking Water 
(formerly CDPH) and can be 
downloaded from their website: 
http://www.cdph.ca.gov/certlic/drin
kingwater/Pages/EDTlibrary.aspx 

The annual water quality report is 
posted on the LADWP website:  
https://www.ladwp.com/ladwp/face
s/wcnav_externalId/a‐w‐anual‐
wqualty‐rprt?_adf.ctrl‐
state=y63elm854_4&_afrLoop=1047
980407298000 
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

SURFACE WATER 

Los Angeles 
River 
Watershed 
Monitoring 
Program 

Central Basin 
and West 
Coast Basin 
(CBWCB) 

Multiple surface 
water monitoring 
locations within the 
Los Angeles River 
Watershed 

S/Ns (salinity, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc.  

Monthly to 
annually 
depending on 
monitoring 
location 

Council for 
Watershed 
Health and 
other 
stakeholders 

Annual Reports posted on the 
Council for Watershed Health 
website: 
http://watershedhealth.org/dataand
reference/Document.aspx 

San Gabriel 
River Regional 
Monitoring 
Program 

Central Basin 
and West 
Coast Basin 
(CBWCB) 

Multiple surface 
water monitoring 
locations within the 
San Gabriel River 
Watershed 

S/Ns (salinity, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc.  

Monthly to 
annually 
depending on 
monitoring 
location 

Council for 
Watershed 
Health and 
other 
stakeholders 

Annual Reports and State of the River 
Reports posted on the Council for 
Watershed Health website: 
http://watershedhealth.org/dataand
reference/Document.aspx 

Montebello 
Forebay 
Groundwater 
Recharge 
Project 

Central Basin  2 Intakes to the Rio 
Hondo and San 
Gabriel River 
Spreading Grounds 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc.  

Quarterly  Sampling 
conducted by 
WRD; reporting 
by County 
Sanitation 
Districts of Los 
Angeles County 
(SDLAC) 

Monthly and annual reports 
submitted to LARWQCB and the 
SWRCB Division of Drinking Water 
(formerly CDPH) and posted on the 
SWRCB online GeoTracker database: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100001790 
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

SURFACE WATER 

SDLAC NPDES 
Permits 

Central Basin 
and West 
Coast Basin 
(CBWCB) 

30 Surface water 
receiving stations  

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
toxicity/pollutants, 
general physical, 
organic chemicals, 
etc.  

Monthly to 
annually 

County 
Sanitation 
Districts of Los 
Angeles County 
(SDLAC) 

Monthly and annual reports 
submitted to LARWQCB and posted 
on the SWRCB online CIWQS 
database: 
http://ciwqs.waterboards.ca.gov/ciw
qs/readOnly/PublicReportEsmrAtGla
nceServlet?inCommand=reset  

Los Angeles 
County 
Stormwater 
Monitoring 
Program 

Central Basin 
and West 
Coast Basin 
(CBWCB) 

4 Mass Emission 
Stations, 6 Tributary 
Stations, Total 
Maximum Daily Load 
Compliance Stations, 
Stormwater Outfalls, 
Non‐Stormwater 
Outfalls 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
microbiological 
parameters, 
general physical, 
organic chemicals, 
etc.  

Varies from 
one time 
sampling to 
quarterly 
depending on 
sampling 
location, 
applicable 
Total 
Maximum 
Daily Load, 
sampling 
results 

Los Angeles 
County Flood 
Control 
District, the 
County of Los 
Angeles, and 
84 
incorporated 
cities within 
the coastal 
watersheds of 
Los Angeles 
County, with 
the exception 
of the City of 
Long Beach 

Annual reports posted on Los 
Angeles County Department of Public 
Works (LACDPW) website: 
http://ladpw.org/wmd/npdes/report
_directory.cfm 

Laboratory data posted on LACDPW 
website: 
http://ladpw.org/wmd/npdes/wq_da
ta.cfm 

Annual reports and data submitted 
to LARWQCB and posted on the 
LARWQCB website: 
http://www.swrcb.ca.gov/losangeles
/water_issues/programs/stormwater
/municipal/los_angeles_ms4/lams4a
nnualreport.shtml 
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

GROUNDWATER 

Regional 
Groundwater 
Monitoring 
Program  

Throughout 
Central Basin 
and West 
Coast Basin 
(CBWCB) 

>300 nested 
monitoring wells at 
more than 55 
locations 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc.  

Semi‐annually  Water 
Replenishment 
District of 
Southern 
California 
(WRD) 

Annual Regional Groundwater 
Monitoring Reports distributed to 
water purveyors and LARWQCB and 
posted on WRD website:  
http://www.wrd.org/engineering/gro
undwater‐engineering‐reports.php 

CDPH Title 22 
Drinking Water 
Well 
Monitoring 
Program 

Throughout 
Central Basin 
and West 
Coast Basin 
(CBWCB) 

>400 production 
wells  

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
bacteriological 
parameters, 
general physical, 
organic chemicals, 
etc.  

Daily to 
annually 

Well owners  Laboratory data reported to the 
SWRCB Division of Drinking Water 
(formerly CDPH) and can be 
downloaded from their website: 
http://www.cdph.ca.gov/certlic/drin
kingwater/Pages/EDTlibrary.aspx 

Annual Consumer Confidence 
Reports issued by the water system 
to their drinking water customers 
and to the SWRCB Division of 
Drinking Water (formerly CDPH) 

LACDPW 
Seawater 
Intrusion 
Barriers 
Chloride 
Groundwater 
Monitoring 
Program 

Central Basin 
and West 
Coast Basin 
(CBWCB) 

Groundwater 
monitoring wells 
adjacent to seawater 
intrusion barriers: 
Alamitos Gap Barrier 
– 194 wells; 
Dominguez Gap 
Barrier – 243 wells; 
West Coast Basin 
Barrier ‐ 355 wells 

Salt (chloride)  Semi‐annually 
to annually 

Los Angeles 
County 
Department of 
Public Works 
(LACDPW) 

Annual Alamitos Gap Seawater 
Intrusion Barrier Reports posted on 
the LACDPW website:    
http://ladpw.org/wrd/barriers/ 

Chloride data from other barriers are 
available upon request from the 
Water Resources Division of 
LACDPW: 
http://dpw.lacounty.gov/contact/ 
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

GROUNDWATER 

Montebello 
Forebay 
Groundwater 
Recharge 
Project 

Central Basin  6 monitoring wells; 
19 production wells 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
etc.  

Bimonthly to 
semi‐annually 

Sampling 
conducted by 
WRD; reporting 
by SDLAC 

Monthly and annual reports 
submitted to LARWQCB and the 
SWRCB Division of Drinking Water 
(formerly CDPH) and posted on the 
SWRCB online GeoTracker database: 
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100001790 

Alamitos Gap 
Seawater 
Intrusion 
Barrier 

West Coast 
Basin and 
Orange 
County Basin 

10 groundwater 
monitoring wells 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
total coliform, etc.  

Quarterly to 
annually 

Water 
Replenishment 
District of 
Southern 
California 
(WRD) 

Quarterly, annual, and 5‐year 
engineering reports submitted to 
LARWQCB and the SWRCB Division of 
Drinking Water (formerly CDPH) and 
posted on the SWRCB online 
GeoTracker database:   
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100006793 

Dominguez Gap 
Seawater 
Intrusion 
Barrier 

West Coast 
Basin 

16 groundwater 
monitoring wells  

 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
total coliform, etc.  

Quarterly to 
annually 

Water 
Replenishment 
District of 
Southern 
California 
(WRD) 

Quarterly, annual, and 5‐year 
engineering reports submitted to 
LARWQCB and the SWRCB Division of 
Drinking Water (formerly CDPH) and 
posted on the SWRCB online 
GeoTracker database:   
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100000534 
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

GROUNDWATER 

West Coast 
Basin Seawater 
Intrusion 
Barrier 

West Coast 
Basin 

9 groundwater 
monitoring wells  

 

S/Ns (TDS, 
chloride, nitrate), 
general minerals, 
inorganics, 
radioactivity, 
general physical, 
organic chemicals, 
total coliform, etc.  

Quarterly to 
annually 

Water 
Replenishment 
District of 
Southern 
California 
(WRD) 

Quarterly, annual, and 5‐year 
engineering reports submitted to 
LARWQCB and the SWRCB Division of 
Drinking Water (formerly CDPH) and 
posted on the SWRCB online 
GeoTracker database:   
http://geotracker.waterboards.ca.go
v/profile_report.asp?global_id=WDR
100000047  

Environmental 
Release sites  

Throughout 
Central Basin 
and West 
Coast Basin 
(CBWCB) 

Monitoring wells 
located at multiple 
sites 

Organic chemicals, 
metals, 
hydrocarbons, 
perchlorate, etc., 
depending on 
chemicals of 
concern at each 
specific 
environmental 
release site 

Varies by 
environmental 
release site 

Multiple 
entities 
(private and 
public) under 
the oversight 
of the 
LARWQCB, 
California 
Department of 
Toxic 
Substances 
Control (DTSC), 
or United 
States 
Environmental 
Protection 
Agency 
(USEPA) 

Reports, laboratory, and well data 
submitted to LARWQCB and posted 
on the SWRCB online GeoTracker 
database: 
http://geotracker.waterboards.ca 

Reports submitted to DTSC and 
posted on the DTSC online EnviroStor 
database: 
http://www.envirostor.dtsc.ca.gov/p
ublic/ 

Reports submitted to USEPA and 
posted on the USEPA Superfund Site  
website: 
http://yosemite.epa.gov/r9/sfund/r9
sfdocw.nsf/WSOState!OpenView&St
art=1&Count=1000&Expand=2.14#2.
14 
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Project 
Groundwater 
Basin 

Monitoring 
Locations 

Constituents 
Monitored 

Frequency 
Responsible 
Agency 

Reporting 

GROUNDWATER 

California 
Groundwater 
Ambient 
Monitoring and 
Assessment 
Program 
(GAMA) 

Throughout 
Central Basin 
and West 
Coast Basin 
(CBWCB) 

69 groundwater 
monitoring wells  

S/Ns (TDS, 
chloride, nitrate) 

Varies  State Water 
Resources 
Control Board 
(SWRCB) and 
United States 
Geological 
Survey (USGS) 

Data available on the SWRCB online 
GeoTracker GAMA database: 
http://www.waterboards.ca.gov/ga
ma/ 
 

GAMA – California Groundwater Ambient Monitoring and Assessment Program   CBWCB – Central Basin and West Coast Basin 
CIWQS – California Integrated Water Quality System          DTSC – California Department of Toxic Substance Control 
LACDPW – Los Angeles County Department of Public Works        LADWP – Los Angeles Department of Water and Power 
LARWQCB – California Regional Water Quality Control Board, Los Angeles Region  MWD – Metropolitan Water District of Southern California 
NPDES – National Pollutant Discharge Elimination System        SDLAC – Sanitation Districts of Los Angeles County 
S/N – Salt and nutrients                SWRCB – State Water Resources Control Board 
TDS – Total dissolved solids              USEPA – United States Environmental Protection Agency 
USGS – United States Geological Survey            WBMWD – West Basin Municipal Water District 
WRD – Water Replenishment District of Southern California        WRP – Water Reclamation Plant 
CDPH – California Department of Public Health (now the SWRCB Division of Drinking Water)
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 West Coast Basin Seawater Intrusion Barrier (WCBB); and 

 Dominquez Gap Seawater Intrusion Barrier (DGB). 

The three indicators of salts and nutrients (i.e., TDS, chloride, and nitrate) and other related 
parameters are highlighted in yellow in the following tables for each project. 

3.1.1 Montebello Forebay Groundwater Recharge Project 

The Montebello Forebay Spreading Grounds (MFSG), which consist of the Rio Hondo Spreading 
Grounds and the San Gabriel River Spreading Grounds, are located in the northeastern portion 
of the Central Basin.  The MFSG are owned and operated by the Los Angeles County 
Department of Public Works (LACDPW).  The Sanitation Districts of Los Angeles County (SDLAC) 
provide tertiary‐treated recycled water for surface spreading at the MFSG.  This water is 
produced by three water reclamation plants including the Whittier Narrows Water Reclamation 
Plant (WRP), San Jose Creek WRP, and Pomona WRP.  The WRPs provide primary treatment, 
nitrification / denitrification (NdN) activated sludge biological treatment, granular media 
filtration, disinfection, and dechlorination.  The San Jose Creek WRP and Pomona WRP use 
sequential chlorination for disinfection; the Whittier Narrows WRP uses ultraviolet irradiation 
(UV).  Information on recycled water (i.e., WRP effluent) monitoring for the MFGWR Project is 
presented in Table K‐4.  The locations of the San Jose Creek WRP, Whittier Narrows WRP, and 
Pomona WRP are shown in Figure K‐4.  Additional details on the recycled water monitoring 
program are presented in Attachment K‐B. 

 

Table K-4 MFGWR Project Recycled Water Quality Monitoring 
Program 
Origin 

1991 Permit – Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. 
R4‐91‐100 Water Recycling Requirements and Monitoring and Reporting Program: 
http://63.199.216.6/larwqcb_new/permits/docs/5728_91‐100_WRR.pdf 

2009 Permit Amendment – Permit amended by LARWQCB Order No. R4‐2009‐0048: 
http://63.199.216.6/larwqcb_new/permits/docs/5728_R4‐2009‐0048_WDR_amd.pdf

2012 Permit Amendment – Monitoring and Reporting Program amended by LARWQCB 
letter dated August 30, 2012 
http://63.199.216.6/larwqcb_new/permits/docs/5728_91‐100_MRP_amd.pdf 

2013 Permit Amendment – LARWQCB letter dated June 4, 2013 approving an increase in 
the compliance averaging period for recycled water contribution: 
http://geotracker.waterboards.ca.gov/esi/uploads/geo_report/3643924772/WDR10
0001790.PDF  

2014 Permit Amendment – Permit amended by LARWQCB Order No. R4‐2009‐0048‐A‐
01, increasing the permitted maximum quantity of recycled water from 35% to 45% 
of total inflow in any 10‐year period: 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR100001790  

Responsible 
Agency 

Sanitation Districts of Los Angeles County (SDLAC) 
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Number of 
Monitoring 
Points 

3 – Tertiary treated recycled water  

Monitoring 
Locations 

Effluent (i.e., tertiary treated recycled water) from SDLAC’s water reclamation plants (see 
Figure K‐4): 

 Pomona Water Reclamation Plant (WRP)  

 San Jose Creek WRP 

 Whittier Narrows Water WRP 

Constituents 
and 
Frequency 

 

Parametera  Monitoring Frequency 

Total Dissolved Solids  Monthly 

Chloride  Bimonthly 

Other Major Minerals  Bimonthly 

Nitrate  Monthly 

Other Nitrogen Compounds  Monthly 

Oxidants and Reductants  Weekly ‐ Monthly 

Base/Neutral Extractable Organics  Bimonthly 

Acid Extractable Organics  Bimonthly 

Pesticides  Bimonthly 

Purgeable Organics  Bimonthly 

Miscellaneous Organics  Bimonthly 

Physical Properties  Daily ‐ Monthly 

Iron and Manganese  Quarterly 

Trace Constituents  Quarterly 

Radioactivity  Quarterly 

Total Coliform  Daily 

Virus  Quarterly 

N‐nitrosodimethylamine  Monthlyb 
a. A more comprehensive list of parameters and their associated monitoring frequency is 

presented in Attachment K‐B 
b. Not currently required by the permit

CECs 
Monitored 

CEC monitoring is currently not required by the permit; however, when the permit is 
amended in the future, it is anticipated to include CEC monitoring in accordance with the 
Recycled Water Policy and State regulations for groundwater replenishment using 
recycled water (also see CEC research studies and SDLAC CEC monitoring in Section 4) 

Other Media 
Monitored/ 
Monitoring 
Locations 

 Surface water for each point of intake to the Rio Hondo Spreading Grounds and San 
Gabriel River Spreading Grounds (see Section 3.5.4)  

 Groundwater monitoring of permit‐required monitoring wells and production wells 
(see Section 3.6.3.1) located in proximity of the spreading grounds 

Reporting/ 
Databases  

 Monthly and annual reports submitted to LARWQCB and the State Water Resources 
Control Board (SWRCB), Division of Drinking Water (formerly California Department 
of Public Health) 

 Data and reports submitted to the State Water Resources Control Board online 
GeoTracker database, including groundwater monitoring data in Electronic Data 
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Format, well locational data (latitude and longitude), and monitoring reports in Adobe 
Acrobat™ format: 

http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR100001790 

Quality 
Assurance / 
Quality 
Control 
(QA/QC) 
Program 

 Certified laboratories 

 SDLAC laboratories:  Blanks, laboratory control standards, duplicate samples, and 
fortified samples; calibration standards as required by the analytical methods; trip 
blanks for the analysis of volatile organic analytes; surrogate standards are added to 
every sample to monitor the overall performance of the procedure with recoveries 
compared to established acceptance limits; control limits have been established for 
both precision and accuracy of the laboratory analyses with specified corrective 
actions when data are outside the control limits 

 Commercial laboratories:  Must have a written comprehensive QA/QC program  

 Data are checked for completeness as part of the reporting process 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by SDLAC, SWRCB 
Division of Drinking Water, and LARWQCB 

 

3.1.2 Alamitos Gap Seawater Intrusion Barrier 

The AGB is located at the southern end of the Central Basin, specifically at the Los Angeles‐
Orange County border about two miles inland from the mouth of the San Gabriel River.  The 
AGB is jointly owned by LACDPW and Orange County Water District and is operated/maintained 
by LACDPW.  The AGB, consisting of a series of injection wells, was established in the early 
1960s to prevent seawater intrusion and replenish groundwater in both the Central Basin and 
adjacent Orange County Basin.  Historically, the AGB received only treated imported water 
(supplied by MWD), but began also utilizing AWT recycled water in 2005.   

The Leo J. Vander Lans Advanced Water Treatment Facility (Vander Lans AWTF), which is 
owned by WRD and operated by the Long Beach Water Department, performs advanced water 
treatment (AWT) of tertiary recycled water supplied by SDLAC’s Long Beach WRP.  Treatment 
processes at the Vander Lans AWTF historically consisted of microfiltration (MF), reverse 
osmosis (RO), and UV.  During WY 2014‐15, when the Vander Lans AWTF was expanded to 
produce from 3,360 acre‐feet per year (AFY) to 8,960 AFY of AWT recycled water, the treatment 
train was modified to also include advanced oxidation (AOP) through the addition of 
UV/peroxide.  Thus, AWT recycled water is expected to fully replace imported water for 
injection at the AGB, with flow projected to increase to 7,200 AFY beginning WY 2014‐15.  
However, minor volumes of treated imported water, supplied by MWD, may be utilized as 
necessary through the future due to temporary operational and maintenance issues that may 
be encountered at the Vander Lans AWTF or at the AGB. 

Information regarding the monitoring of AWT recycled water (i.e., plant product water from 
Vander Lans AWTF) is summarized in Table K‐5.  The blended water is monitored for multiple 
constituents, including TDS, chloride, and total nitrogen, on a weekly basis.  The location of the 
Vander Lans AWTF is provided in Figure K‐4.  More details on the recycled water monitoring 
program are presented in Attachment K‐C.   
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Table K-5 Alamitos Gap Seawater Intrusion Barrier AWT Recycled 
Water Quality Monitoring 

Program 
Origin 

2005 Permit – Los Angeles Regional Water Quality Control Board (LARWQCB) Order 
No. R4‐2005‐0061: 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no=R4‐
2005‐0061&ci_no=8956&program_id=152914 

2006 Permit Amendment – Permit amended by State Water Resources Control Board 
(SWRCB) Water Quality Order No. 2006‐0001: 
http://www.swrcb.ca.gov/board_decisions/adopted_orders/water_quality/2006/
wqo/wqo2006_0001.pdf 

2007 Permit Amendment – Monitoring and Reporting Program amended per the 
California Department of Public Health (CDPH) letter dated March 23, 2007  

2012 Permit Amendment – Monitoring and Reporting Program amended by LARWQCB 
letter dated July 20, 2012 
http://geotracker.waterboards.ca.gov/regulators/deliverable_documents/531135
5412/Alamitos%20Barrier%20Recycled%20Water%20Proj_Amend%20to%20MRP
%2C%20CI%208956_2012‐07‐20.pdf  

2014 Permit Amendment – Permit amended per LARWQCB Order No. 2005‐0061‐A01: 
http://63.199.216.6/permits/docs/8956_R4‐2005‐0061_WDR_amd.pdf   

2014 Permit (supersedes all previous permits and amendments) – LARWQCB Order 
No. R4‐2014‐0111 issued due to the expansion of WRD’s expanded Leo J. Vander 
Lans Advanced Water Treatment Facility (Vander Lans AWTF): 
http://63.199.216.6/permits/docs/8956_R4‐2014‐0111_WDR_PKG.pdf  

Responsible 
Agency 

Water Replenishment District of Southern California (WRD) 

Number of 
Monitoring 
Points 

1 – Advanced treated recycled water 

Monitoring 
Locations 

Advanced treated recycled water (i.e., plant product water) from WRD’s Vander Lans 
AWTF; see Figure K‐4 

Constituents 
and Frequency 

 

Parametera  Monitoring Frequency 

pH  Continuous 

Conductivity  Continuous 

Total Residual Chlorine  Continuous 

Total Coliform  Daily 

Total Organic Carbon  Weekly 

Turbidity    Weekly 

Nitrate as Nitrogen  Weekly 

Nitrite as Nitrogen  Weekly 

Nitrate plus Nitrite  Weekly 

Total Nitrogen  Weekly 

Organic Nitrogen  Weekly 

Ammonia as Nitrogen  Weekly 
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Inorganics with primary Maximum Contaminant 
Levels (MCLs) 

Quarterly 

Total Dissolved Solids  Quarterly 

Chloride  Quarterly 

Other Parameters with Secondary MCLs  Quarterly 

Radioactivity  Quarterly 

Regulated Organic Chemicals  Quarterly 

Disinfection Byproducts  Quarterly 

General Physical  Quarterly 

General Minerals  Quarterly 

Constituents with Notification Levels  Quarterly to Annually 

Remaining Priority Pollutants  Annually 

Constituents of Emerging Concern (CECs)  Quarterly to Annually 
a. A more comprehensive list of monitored parameters is presented in Attachment K‐C 

CECs 
Monitored 

Annual sampling of advanced treated recycled water for: 

 17 estradiol 
 Caffeine 

 Triclosan 

 DEET 

 Sucralose 

 NDMA (monitored on a quarterly basis) 

CEC monitoring is conducted in accordance with the Recycled Water Policy and State 
regulations for groundwater replenishment using recycled water (see Section 4) 

Other Media 
Monitored/ 
Monitoring 
Locations 

 Influent of WRD’s Vander Lans AWTF (i.e., tertiary‐treated recycled water/effluent 
from the Sanitation Districts of Los Angeles County’s Long Beach Water Reclamation 
Plant ); see Section 3.2.1 

 Blended water (i.e. blend of advanced treated recycled water produced by WRD’s 
Vander Lans AWTF and treated imported water supplied by Metropolitan Water 
District of Southern California); the blended water is monitored for multiple 
constituents, including TDS, chloride, nitrate as nitrogen, and total nitrogen 

 The RO feedwater is monitored continuously for conductivity and weekly for total 
organic carbon; these results are compared to levels in the plant product water in 
order to calculate the percent reduction in the advanced treated recycled water 

 Reporting of California Code of Regulations, Title 22 monitoring data from the 
nearest drinking water well to the Alamitos Gap Seawater Intrusion Barrier (City of 
Seal Beach Well SB‐LEI [State Well No. 05S/12W‐OlA03]); see Section 3.6.4 

 Groundwater monitoring wells located in proximity to the Alamitos Gap Seawater 
Intrusion Barrier; see Section 3.6.3.2 

Reporting/ 
Databases  

 Quarterly and annual reports submitted to LARWQCB and the State Water 
Resources Control Board (SWRCB), Division of Drinking Water (formerly CDPH) 

 Data and reports are submitted to the SWRCB online GeoTracker database, 
including groundwater monitoring data in Electronic Data Format, well locational 
data (latitude and longitude), and monitoring reports in Adobe Acrobat™ format: 
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http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR10000679
3  

Quality 
Assurance/ 
Quality 
Control 
(QA/QC) 
Program 

 Certified laboratories 

 Long Beach Water Department Laboratory:  Comprehensive, written QA/QC 
program 

 Eurofins Eaton Analytical, Inc. and its State‐certified subcontractor laboratories:  
Comprehensive, written QA/QC program  

 Data are checked for completeness as part of the reporting process  

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by WRD, 
SWRCB Division of Drinking Water, and LARWQCB

 

3.1.3 West Coast Basin Seawater Intrusion Barrier  

The WCBB, owned and operated by LACDPW, was established in the mid‐1950s along the 
western coast of the West Coast Basin (WCB) to prevent seawater intrusion and replenish the 
groundwater basin.  Historically, the WCBB received only treated imported water (supplied by 
MWD), but began also utilizing AWT recycled water in 1995.   

The Edward C. Little Water Recycling Facility (WRF), which is owned by West Basin Municipal 
Water District (WBMWD), produces AWT recycled water utilizing treatment processes that 
include RO, AOP, and chemical stabilization.  The source water to the Edward C. Little WRF is 
secondary effluent from the City of Los Angeles’ Hyperion Wastewater Treatment Plant.  
Information on monitoring AWT recycled water produced by the Edward C. Little WRF is 
summarized in Table K‐6.   

 

Table K-6 West Coast Basin Seawater Intrusion Barrier AWT Recycled 
Water Quality Monitoring 

Program 
Origin 

2006 Permit ‐ Los Angeles Regional Water Quality Control Board (LARWQCB) Order No.  
R4‐2006‐0009: 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no=R4‐2006‐
0009&ci_no=7485&program_id=153002 

2006 Permit Amendment – Permit amended by LARWQCB Order No.  R4‐2006‐0069 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no=R4‐2006‐
0069&program_id=4729&ci_no=7485 

Responsible 
Agency 

West Basin Municipal Water District (WBMWD) 

Number of 
Monitoring 
Points 

1 – Advanced treated recycled water  

Monitoring 
Locations 

Plant product water (i.e., advanced treated recycled water) from WBMWD’s Edward C. 
Little Water Recycling Facility (WRF); see Figure K‐4 
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Constituents 
and 
Frequency 

 

Parametera  Monitoring Frequency 

pH  Continuous 

Conductivity  Continuous 

Total Residual Chlorine  Continuous 

Total Coliform  Daily 

Total Organic Carbon  Weekly 

Temperature    Weekly 

Carbonaceous Biochemical Oxygen Demand (CBOD5 

20C)  
Weekly 

Total Nitrogen  Twice/week 

Inorganics with primary Maximum Contaminant 
Levels (MCLs) 

Quarterly 

Total Dissolved Solids  Quarterly 

Chloride  Quarterly 

Other Parameters with Secondary MCLs  Quarterly 

Fluoride  Quarterly 

Radioactivity  Quarterly 

Regulated Organic Chemicals  Quarterly 

Disinfection Byproducts  Quarterly 

General Physical  Quarterly 

General Minerals  Quarterly 

Lead  Quarterly 

Ethyl‐tert‐butyl ether  Quarterly 

Tert‐amyl‐methyl ether  Quarterly 

N‐nitrosopyrrolidine  Quarterly 

Chemicals with Notification Levels  Quarterly 

Remaining Priority Pollutants  Quarterly 

Endocrine Disrupting Chemicals  Annually 

Pharmaceuticals and other Chemicals  Annually 
a. A more comprehensive list of parameters is presented in Attachment K‐D 

CECs 
Monitored 

Annual sampling of advanced treated recycled water for: 

 Endocrine Disrupting Chemicals 

 Pharmaceuticals and other Chemicals 

In future permit amendments, modifications to CEC monitoring will be made in 
accordance with the Recycled Water Policy and State regulations for groundwater 
replenishment using recycled water (see Section 4)

Other Media 
Monitored/ 
Monitoring 
Locations 

 Influent of WBMWD’s Edward C. Little WRF (i.e., secondary recycled water/effluent 
from the City of Los Angeles’ Hyperion Treatment Plant) 

 Blended water (i.e. blend of advanced treated recycled water produced by Edward C. 
Little WRF) and treated imported water supplied by the Metropolitan Water District 
of Southern California); the blended water is monitored for multiple constituents, 
including TDS, chloride, nitrate, and nitrite, on a weekly/biweekly basis a 

 Reporting of California Code of Regulations, Title 22 monitoring data from the nearest 
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drinking water well to the West Coast Basin Barrier (Manhattan Beach Well No. 11a); 
see Section 3.6.4  

 Groundwater monitoring wells in proximity to the West Coast Basin Seawater 
Intrusion Barrier; see Section 3.6.3.3 

 Tertiary treated recycled water that is produced by WBMWD’s Edward C. Little WRF 
and distributed for non‐potable reuse applications (irrigation, industrial and 
recreational activities) in the West Coast Basin; see Section 3.2.2 

a – It is expected that 100% advanced treated recycled water will be injected at the West Coast 
Basin Seawater Intrusion Barrier beginning in Water Year 2013‐14, so blended water monitoring 
will  be conducted when it is utilized as necessary 

Reporting/ 
Databases  

 Quarterly and annual reports submitted to LARWQCB and the State Water Resources 
Control Board (SWRCB), Division of Drinking Water (formerly California Department of 
Public Health) 

 Data and reports are submitted to the SWRCB online GeoTracker database, including 
groundwater monitoring data in Electronic Data Format, sampling points locational 
data (latitude and longitude), and monitoring reports in Adobe Acrobat™ format: 

http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR100000047  

Quality 
Assurance / 
Quality 
Control 
(QA/QC) 
Program 

 Certified laboratories 

 As part of the State/Federal certification process, a lab must maintain a current QA/QC 
plan, current standards of practice for each analytical method, conduct method 
detection limit studies for each analytical method, and participate in performance 
evaluation blind check sample studies; in addition, the WBMWD laboratory has its own 
check sample program for its staff and for contract labs 

 Trip blanks are only used for volatile organic compounds 

 Eurofins Eaton Analytical, Inc. and other commercial laboratories:  Comprehensive, 
written QA/QC program 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by WBMWD, 
SWRCB Division of Drinking Water, and LARWQCB 

 

In 2013, the Edward C. Little WRF was expanded from 14,000 AFY to 19,600 AFY and treatment 
now includes ozonation (O3).  The AWT recycled water is monitored for multiple constituents, 
including TDS, chloride, and total nitrogen, on a quarterly or biweekly basis.  It was anticipated 
that 100 percent AWT recycled water would be injected at the WCBB beginning in WY 2013‐14.  
However, minor volumes of treated imported water, supplied by MWD, may be utilized as 
necessary for injection through the future due to temporary operational and maintenance 
issues that may be encountered at the Edward C. Little WRF or at the WCBB.  Blended water 
monitoring will be conducted as appropriate when it is utilized at the WCBB.  The location of 
WBMWD’s Edward C. Little WRF is shown in Figure K‐4; and more details on the monitoring 
program are presented Attachment K‐D. 
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3.1.4 Dominguez Gap Seawater Intrusion Barrier  

The DGB, owned and operated by LACDPW, was established in the early 1970s at the southern 
portion of the West Coast Basin to prevent seawater intrusion and replenish the groundwater 
basin.  Historically, the DGB received only treated imported water, but began also utilizing AWT 
recycled water in 2006.   

The Terminal Island Water Reclamation Plant/Advanced Water Purification Facility (TIWRP), 
which is owned and operated by the City of Los Angeles, performs AWT of tertiary recycled 
water that is produced at the TIWRP.  Tertiary treatment at the TIWRP consists of primary 
treatment, secondary treatment, and filtration; the advanced water treatment process includes 
MF, RO, and chlorination.  Information on monitoring of AWT recycled water is presented in 
Table K‐7.   

 

Table K-7 Dominguez Gap Seawater Intrusion Barrier AWT Recycled 
Water Quality Monitoring  

Program Origin  2003 Permit – Los Angeles Regional Water Quality Control Board (LARWQCB) Order 
No.  R4‐2003‐0134: 
http://www.waterboards.ca.gov/losangeles/board_decisions/adopted_orders/
by_year.shtml 

2007 Permit Amendment – Monitoring and Reporting Program amended per the 
California Department of Public Health (CDPH) letter dated June 25, 2007 and 
LARWQCB e‐mail dated June 19, 2007 

2010 Permit Amendment – Permit amended per LARWQCB Order R4‐2010‐0183: 
http://geotracker.waterboards.ca.gov/regulators/deliverable_documents/5496
337711/8654_R4‐2010‐0183_AMD.pdf 

2011 Permit Amendment – Permit amended per LARWQCB Order R4‐2011‐0034: 
http://geotracker.waterboards.ca.gov/regulators/deliverable_documents/2321
89745/8654_R4‐2011‐0034_WDR_amd.pdf 

2012 Permit Amendment – Monitoring and Reporting Program amended by 
LARWQCB letter dated July 20, 2012 
http://geotracker.waterboards.ca.gov/regulators/deliverable_documents/4160
459220/Dominguez%20Gap%20Barrier%20Project_Amend%20to%20MRP%2C
%20CI%208654_2012‐07‐20.pdf 

Responsible 
Agency 

City of Los Angeles 

Number of 
Monitoring Points 

1 – Advanced treated recycled water 

Monitoring 
Locations 

Plant product water (i.e., advanced treated recycled water) from City of Los 
Angeles’ Terminal Island Water Reclamation Plant/Advanced Water Purification 
Facility (TIWRP); see Figure K‐4  

Constituents and 
Frequency 

 

Parametera  Monitoring Frequency 

pH  Daily 

Conductivity  Continuous 
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Total Residual Chlorine  Daily 

Total Coliform  Daily 

Total Organic Carbon  Weekly 

Temperature    Weekly 

BOD5 20C   Quarterly 

Total Nitrogen  Twice/week 

Inorganicsb   Quarterly 

Total Dissolved Solidsb  Quarterly 

Chlorideb  Quarterly 

Radioactivityb  Quarterly 

Regulated Organic Chemicalsb  Quarterly 

General Physicalb  Quarterly 

General Mineralsb Quarterly 

Methyl‐tert‐butyl etherb Monthly 

Tert‐butyl alcoholb Monthly 

Nitrosodimethylamineb Quarterly 

Boronb  Quarterly 
1,4‐Dioxaneb  Quarterly 

Perchlorateb  Quarterly 

Dichlorodifluoromethaneb Quarterly 

Ethyl‐tert‐butyl etherb Quarterly 

Tert‐amyl‐methyl etherb Quarterly 

1,2,3‐Trichloropropane Quarterly 

Vanadiumb  Quarterly 

Remaining Priority Pollutantsb Quarterly 

Endocrine Disrupting Chemicalsb Annually 

Pharmaceuticals and other Chemicalsb Annually 

a. A comprehensive list of monitored parameters is presented in Attachment K‐E 
b. Collected in recycled water with some imported water or delivered water  

CECs Monitored  Annual sampling of advanced treated recycled water for: 

 Endocrine Disrupting Chemicals 

 Pharmaceuticals and other Chemicals 

In the future, modifications to CEC monitoring will be made in accordance with the 
Recycled Water Policy and State regulations for groundwater replenishment using 
recycled water (see Section 4) 

Reporting/ 
Databases  

 Quarterly and annual reports submitted to LARWQCB and the State Water 
Resources Control Board (SWRCB), Division of Drinking Water (formerly CDPH) 

 Data and reports submitted to the SWRCB GeoTracker online database, 
including groundwater monitoring data in Electronic Data Format, well 
locational data (latitude and longitude), and monitoring reports in Adobe 
Acrobat™ format: 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR1000
00534 
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Quality Assurance/ 
Quality Control 
(QA/QC) Program 

 Certified laboratories 

 Utilize U.S. Environmental Protection Agency method acceptance criteria and 
laboratory internal controls for QC parameters, including preparation blanks, 
surrogates, spikes, duplicates and laboratory control samples 

 Laboratory data quality is quantitatively assessed through accuracy, precision, 
and respective method limitations 

 Qualitative assessment is conducted through comparability, 
representativeness, completeness, and sensitivity 

 Field QC includes field blanks, trip blanks for organics 

 Eurofins Eaton Analytical, Inc. and other commercial laboratories:  
Comprehensive, written QA/QC program 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by the City 
of Los Angeles, SWRCB Division of Drinking Water, and LARWQCB 

 

The AWT recycled water that is produced by the TIWRP is blended with treated imported water 
prior to injection at the DGB.  The blended water is monitored for multiple constituents, 
including TDS, chloride, and total nitrogen, on a weekly/biweekly basis.  In 2017‐18, when 
expansion of the TIWRP is completed, 100 percent AWT recycled water will be injected at the 
DGB.  The location of the TIWRP is presented in Figure K‐4.  More details on the monitoring 
program are presented Attachment K‐E. 

3.2 Recycled Water Monitoring for Nonpotable Reuse Projects 

Recycled water monitoring is conducted for non‐potable reuse projects in the Study Area by 
the: 

 SDLAC,  
 WBMWD, and 
 City of Los Angeles. 

The three indicators of salts and nutrients (i.e., TDS, chloride, and nitrate) and other related 
parameters are highlighted in yellow in the following tables for each monitoring program. 

3.2.1 SDLAC Non-Potable Reuse Recycled Water Monitoring 

There are five WRPs owned and operated by the SDLAC that produce tertiary recycled water for 
non‐potable reuse applications (irrigation, industrial and recreational activities) in the CBWCB:  
Long Beach WRP, Los Coyotes WRP, Pomona WRP, San Jose Creek WRP, and Whittier Narrows 
WRP.  Information on the monitoring of SDLAC’s tertiary recycled water (i.e., the effluent of the 
WRPs) is presented in Table K‐8.  The locations of these SDLAC WRPs are presented in Figure 
K‐4 and more details on the monitoring program are presented Attachment K‐F. 
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Table K-8 SDLAC Non-Potable Reuse Recycled Water Quality 
Monitoring  

Program Origin  Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. 97‐072 
Water Reclamation Requirements for all of the Sanitation Districts of Los 
Angeles County’s water reclamation plants (WRPs); this Order re‐adopted 
previous permits that were issued in 1987 and 1988 (as summarized below): 
http://63.199.216.6/larwqcb_new/permits/docs/6182_97‐072_WRR.pdf 

 Long Beach WRP – LARWQCB Order No. Order 87‐47: 
http://63.199.216.6/larwqcb_new/permits/docs/6184_87‐047_WRR.pdf 

 Los Coyotes WRP – LARWQCB Order No. 87‐51: 
http://63.199.216.6/larwqcb_new/permits/docs/6182_87‐051_WRR.pdf 

 Pomona WRP – LARWQCB Order No. 81‐34 (not accessible on RWQCB 
permit database)  

 San Jose Creek WRP – LARWQCB Order No. 87‐50 (not accessible on 
RWQCB permit database)  

 Whittier Narrows WRP – LARWQCB Order No. 88‐40 (not accessible on 
RWQCB permit database) 

Responsible 
Agency 

Sanitation Districts of Los Angeles County (SDLAC) 

Number of 
Monitoring 
Points 

5 – Tertiary‐treated recycled water 

Monitoring 
Locations 

Effluent (i.e., tertiary‐treated recycled water) of SDLAC’s five WRPs; see Figure K‐
4: 

 Long Beach WRP 

 Los Coyotes WRP 

 Pomona WRP 

 San Jose Creek WRP 

 Whittier Narrows WRP 

Constituents and 
Frequency 

 
Parameter  Monitoring Frequency 

Total Dissolved Solids  Monthly 

Chloride  Monthly 

Nitrate  Quarterlyb 

Nitrate + Nitrite  Monthlyd 

Total Nitrogen  Monthly 

Turbidity  Continuous 

Coliform  Daily 

pH  Daily 

Boron  Monthly ‐ Quarterly 

Sulfate  Monthly 

Biochemical Oxygen Demand (BOD5 20C)  Weeklyc,d 

Oil and Grease  Monthlyd 

Suspended Solids  Dailyc,d 
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Settleable Solids  Dailyc,d 

Arsenic  Quarterlyb 

Barium  Quarterlyb 

Cadmium  Quarterlyb 

Chromium  Quarterlyb 

Lead  Quarterlyb 

Mercury  Quarterlyb 

Selenium  Quarterlyb 

Silver  Quarterlyb 

Cyanide  Quarterlyb 

Fluoride  Monthly – Quarterlyb

Radioactivity  Quarterly 

Total Identifiable Chlorinated Hydrocarbons  Quarterlyb 

Priority Pollutants  Semi‐annuallya,b 
a. A more comprehensive list of monitored parameters is presented in Attachment K‐F 
b. Not included in Pomona WRP permit 
c. Pomona WRP permit only 
d. Whittier Narrows WRP permit only 

Other Media 
Monitored 

None 

Reporting/ 
Databases  

 Quarterly and annual reports submitted to LARWQCB and the State Water 
Resources Control Board (SWRCB), Division of Drinking Water (formerly 
California Department of Public Health) 

 Data and reports are submitted to the SWRCB online GeoTracker database, 
including discharge locational data (latitude and longitude), and monitoring 
reports in Adobe Acrobat™ format: 

 Pomona WRP: 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WD
R100001746 

 San Jose Creek WRP: 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WD
R100001083 

 Los Coyotes WRP: 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WD
R100001745 

 Long Beach WRP: 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WD
R100001744 

 Whittier Narrows WRP: 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WD
R100001741 

Quality 
Assurance / 

 Certified laboratories 

 SDLAC laboratories:  Blanks, laboratory control standards, duplicate samples, 
and fortified samples; calibration standards as required by the analytical 
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Quality Control 
(QA/QC) Program 

methods; trip blanks for the analysis of volatile organic analytes; surrogate 
standards are added to every sample to monitor the overall performance of 
the procedure with recoveries compared to established acceptance limits; 
control limits have been established for both precision and accuracy of the 
laboratory analyses with specified corrective actions when data are outside 
the control limits 

 Commercial laboratories: must have a written comprehensive QA/QC 
program  

 Data are checked for completeness as part of the reporting process 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by SDLAC, 
SWRCB Division of Drinking Water, and LARWQCB

 

3.2.2 WBMWD Non-Potable Reuse Recycled Water Monitoring 

The Edward C. Little WRF, owned by WBMWD, produces tertiary recycled water for non‐
potable reuse applications (irrigation, industrial and recreational activities) in the WCB.  As 
discussed in Section 3.1.3, the Edward C. Little WRF also produces advanced treated recycled 
water, which is subsequently blended with treated imported water and delivered to the WCBB 
for injection.  Information on monitoring of the tertiary recycled water is presented in Table 
K‐9.  The location of the Edward C. Little WRF is shown in Figure K‐4 and more details on the 
monitoring program are presented Attachment K‐F. 

 

Table K-9 WBMWD Non-Potable Reuse Recycled Water Quality 
Monitoring  

Program Origin  2001 Permit – Los Angeles Regional Water Quality Control Board (LARWQCB) 
Order No. 01‐043: 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no=01‐
043&program_id=4728&ci_no=7453 

2002 Permit Amendment – Permit amended by LARWQCB Order No. R4‐2002‐
0173: 
http://63.199.216.6/larwqcb/permit_display.php?order_no=R4‐2002‐
0173&ci_no=7453&program_id=4728 

Responsible 
Agency 

West Basin Municipal Water District (WBMWD) 

Number of 
Monitoring Points 

1 – Tertiary‐treated recycled water 

Monitoring 
Locations 

Effluent (i.e., tertiary‐treated recycled water) from WBMWD’s Edward C. Little 
Water Recycling Facility (WRF); see Figure K‐4 

Constituents and 
Frequency 

 
Parameter  Monitoring Frequency 

Total Dissolved Solids  Monthly 

Chloride  Monthly 

Nitrate  Quarterly 
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Nitrite  Quarterly 

Ammonia  Quarterly 

Turbidity  Continuous 

Coliform  Daily 

pH  Daily 

Boron  Monthly 

Sulfate  Monthly 

Biochemical Oxygen Demand (BOD5 20C)  Weekly 

Oil and Grease  Monthly 

Suspended Solids  Weekly 

Settleable Solids  Weekly 

Hexavalent Chromium  Quarterly 

Total Organic Carbon  Quarterly 

Radioactivity  Annually 

Priority Pollutants  Semi‐annuallya 
a. A comprehensive list of parameters is presented in Attachment K‐F  

Other Media 
Monitored/ 
Monitoring 
Locations 

 Influent to WBMWD’s Edward C. Little WRF (i.e., secondary recycled 
water/effluent from the City of Los Angeles’ Hyperion Treatment Plant) 

 Blend of advanced treated recycled water (produced by Edward C. Little WRF) 
and treated imported water (supplied by the Metropolitan Water District of 
Southern California) that is delivered to the Dominguez Gap Seawater 
Intrusion Barrier (see Section 3.1.3) 

 Reporting of California Code of Regulations, Title 22 monitoring data from the 
nearest drinking water well, Manhattan Beach Well No. 11a, to the West 
Coast Basin Seawater Intrusion Barrier (see Section 3.6.4) 

 Groundwater monitoring wells in proximity to the West Coast Basin Seawater 
Intrusion Barrier (see Section 3.6.3.3) 

Reporting/ 
Databases  

Quarterly and annual reports in Adobe Acrobat™ format submitted to LARWQCB 
and the State Water Resources Control Board (SWRCB), Division of Drinking Water 
(formerly California Department of Public Health) 

Quality Assurance 
/ Quality Control 
(QA/QC) Program 

 Certified laboratories 

 As part of the State/Federal certification process, a lab must maintain a current 
QA/QC plan, current standards of practice for each analytical method, conduct 
method detection limit studies for each analytical method, and participate in 
performance evaluation blind check sample studies; in addition, the WBMWD 
laboratory has its own check sample program for its staff and for contract labs 

 Trip blanks are only used for volatiles 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by 
WBMWD, SWRCB Division of Drinking Water, and LARWQCB 

 

3.2.3 City of Los Angeles Non-Potable Reuse Recycled Water Monitoring 

As part of the Harbor Water Recycling Project, the City of Los Angeles produces tertiary‐treated 
recycled water at its TIWRP for non‐potable applications, including irrigation and industrial and 
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recreational activities in the CBWCB.  As discussed in Section 3.1.4, the TIWRP also produces 
advanced treated recycled water, which is subsequently blended with treated imported water 
and delivered to the DGB for injection.  Details of the monitoring program for the tertiary 
recycled water are presented in Table K‐10.  The location of the City of Los Angeles’ TIWRP is 
shown in Figure K‐4. 

 

Table K-10  City of Los Angeles Non-Potable Reuse Recycled 
Water Quality Monitoring  

Program Origin  2003 Permit – Los Angeles Regional Water Quality Control Board (LARWQCB) 
Order No.  R4‐2003‐0025: 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no
=R4‐2003‐0025&ci_no=8537&program_id=97885 

2011 Permit Amendment – Permit amended per LARWQCB Order No. R4‐
2011‐0033: 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no
=R4‐2011‐0033&ci_no=8537&program_id=97885 

Responsible Agency  City of Los Angeles 

Number of 
Monitoring Points 

1 – Tertiary‐treated recycled water 

Monitoring Locations  Effluent (i.e., tertiary‐treated recycled water) from the City of Los Angeles’ 
Terminal Island Water Reclamation Plant/Advanced Water Purification 
Facility (TIWRP); see Figure K‐4

Constituents and 
Frequency 

 

Parameter  Monitoring Frequency 

Total Dissolved Solids  Monthly 

Chloride  Monthly 

Nitrate  Quarterly 

Nitrite  Quarterly 

Ammonia  Quarterly 

Organic Nitrogen  Quarterly 

Turbidity  Continuous 

Total Coliform  Daily 

pH  Daily 

Boron  Monthly 

Sulfate  Monthly 

Hexavalent Chromium  Quarterly 

Radioactivity  Annually 

Priority Pollutants  Annually 
 

Other Media 
Monitored/ 
Monitoring Locations 

 Advanced treated recycled water that is produced by the City of Los 
Angeles’ TIWRP (see Section 3.1.4) 

 Blended and delivered water (i.e., blend of advanced treated recycled 
water produced by the TIWRP and imported water supplied by 
Metropolitan Water District of Southern California) that is injected at the 
Dominguez Gap Seawater Intrusion Barrier (DGB); the blended water is 
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monitored for multiple constituents, including TDS, chloride, and total 
nitrogen, on a weekly/biweekly basis (see Section 3.1.4) 

 Reporting of California Code of Regulations, Title 22 monitoring data from 
the nearest drinking water well, California Water Service Company Well 
275‐01 (formerly Well CWS #75A) to the Dominguez Gap Barrier (see 
Section 3.6.4) 

 Groundwater monitoring wells in proximity to the DGB (see Section 
3.6.3.4) 

Reporting/Databases    Quarterly and annual reports submitted to LARWQCB and the State 
Water Resources Control Board (SWRCB), Division of Drinking Water 
(formerly California Department of Public Health) 

 Data and reports submitted to the SWRCB  GeoTracker online database: 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR
100001170 

Quality Assurance/ 
Quality Control 
(QA/QC) Program 

 Certified laboratories 

 Utilize the U.S. Environmental Protection Agency method acceptance 
criteria and laboratory internal controls for QC parameters, including 
preparation blanks, surrogates, spikes, duplicates and laboratory control 
samples 

 Laboratory data quality is quantitatively assessed through accuracy, 
precision, and respective method limitations 

 Qualitative assessment is conducted through comparability, 
representativeness, completeness, and sensitivity 

 Field QC includes field blanks, trip blanks for organics 

Compliance Oversight  Data are reviewed for compliance and any necessary corrective actions by 
the City of Los Angeles, SWRCB Division of Drinking Water, and LARWQCB 

 

3.3 Wastewater National Pollutant Discharge Elimination System Monitoring 

NPDES monitoring for wastewater discharges to surface waters is conducted by SDLAC within 
and upstream of the Study Area for the Long Beach WRP, Los Coyotes WRP, San Jose Creek 
WRP, Whittier Narrows WRP, and Pomona WRP.  No other wastewater treatment plants in the 
CBWCB discharge to surface water.  Information on monitoring programs for each NPDES 
permit is presented in Table K‐11; the locations of effluent discharge point monitoring for 
SDLAC’s WRPs are presented in Figures K‐5 through K‐9; and more details on the programs are 
presented Attachment K‐G.  The three indicators of salts and nutrients (i.e., TDS, chloride, and 
nitrate) and other related parameters are highlighted in yellow in the following table. 

 

Table K-11  SDLAC NPDES Wastewater Quality Monitoring  
Program 
Origin 

Long Beach Water Reclamation Plant (WRP):  Los Angeles Regional Water Quality Control 
Board (LARWQCB) Order No.  R4‐2007‐0047, National Pollutant Discharge Elimination 
System (NPDES) No. CA0054119 Waste Discharge Requirements for Discharge to 
Coyote Creek: 
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http://63.199.216.6/larwqcb_new/permits/docs/5662_R4‐2007‐0047_WDR_PKG.pdf

Los Coyotes WRP:  LARWQCB Order No.  R4‐2007‐0048, NPDES No. CA0054011 Waste 
Discharge Requirements for Discharge to San Gabriel River: 
http://63.199.216.6/larwqcb_new/permits/docs/5059_R4‐2007‐0048_WDR_PKG.pdf

San Jose Creek WRP:  LARWQCB Order No.  R4‐2009‐0078, NPDES No. CA0053911 Waste 
Discharge Requirements for Discharge to San Gabriel River and San Jose Creek: 
http://63.199.216.6/larwqcb_new/permits/docs/5542_R4‐2009‐0078_WDR.pdf 

Whittier Narrows WRP:  LARWQCB Order No.  R4‐2009‐0077 NPDES No. CA0053716 
Waste Discharge Requirements for Discharge to San Gabriel River, Rio Hondo, and 
Zone 1 Ditch: 
http://63.199.216.6/larwqcb_new/permits/docs/2848_R4‐2009‐0077_WDR_PKG.pdf

 Pomona WRP:  LARWQCB Order No.  R4‐2009‐0076 NPDES No. CA0053619 Waste 
Discharge Requirements for Discharge to South Fork San Jose Creek: 
http://63.199.216.6/larwqcb_new/permits/docs/0755_R4‐2009‐0076_WDR.pdf 

Responsible 
Agency 

Sanitation Districts of Los Angeles County (SDLAC) 

Number of 
Monitoring 
Points 

Tertiary‐treated recycled water samples collected at discharge points from: 

 Long Beach WRP – 1 (discharge point to Coyote Creek) 

 Los Coyotes WRP – 1 (discharge point to San Gabriel River) 

 San Jose Creek WRP – 5 (discharge points to San Gabriel River and San Jose Creek) 

 Whittier Narrows WRP – 4 (discharge points to San Gabriel River, Rio Hondo, Test 
Basin, and Zone 1 Ditch) 

 Pomona WRP – 1 (discharge point to South Fork San Jose Creek) 

Monitoring 
Locations 

Plant effluent discharge points from the Long Beach WRP, Los Coyotes WRP, San Jose 
Creek WRP, Whittier Narrows WRP, and Pomona WRP; see Figures 4 through 8 

Constituents 
and 
Frequency 

 

Parametera  Monitoring Frequency 

Turbidity  Daily ‐ Continuous 

pH  Daily ‐ Weekly 

Settleable solids  Daily ‐ Weekly 

Suspended solids  Daily ‐ Weekly 

Bacteria  Daily ‐ Weekly 

Temperature  Daily ‐ Weekly 

Biochemical Oxygen Demand (BOD5 20C)  Weekly 

Oil and grease  Monthly ‐ Quarterly 

Total Dissolved Solids  Monthly ‐ Semi‐annually 

Chloride  Monthly ‐ Semi‐annually 

Sulfate  Monthly ‐ Semi‐annually 

Boron  Monthly ‐ Semi‐annually 

Fluoride  Monthly ‐ Quarterly ‐ Semi‐annually 

Total Hardness  Monthly 

Surfactants  Monthly ‐ Quarterly 

Nitrogen  Monthly 
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Phosphorus and Phosphateb  Monthly 

Chronic Toxicity  Monthly 

Acute Toxicity  Quarterly ‐ Annually 

Metals  Monthly ‐ Quarterly ‐ Semi‐annually 

Cyanide  Monthly ‐ Quarterly 

Bis(2‐ethylhexyl)phthalate  Monthly ‐ Semi‐annually 

Radioactivity  Semi‐annually 

2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin  Semi‐annually 

Pesticidesc  Semi‐annually 

Perchlorate  Semi‐annually 

1,4‐Dioxane  Semi‐annually 

1,2,3‐Trichloropropane  Semi‐annually 

Methyl tert‐butyl ether  Semi‐annually 

Bromoform  Monthly ‐ Semi‐annually 

Dibromochloromethane  Monthly ‐ Semi‐annually 

Chloroform  Monthly ‐ Semi‐annually 

Bromodichloromethane  Monthly ‐ Semi‐annually 

Total Trihalomethanes  Monthly ‐ Semi‐annually 

Polychlorinated Biphenyls  Monthly ‐ Semi‐annually 

Remaining Priority Pollutants  Quarterly ‐ Semi‐annually 

Endocrine Disrupting Chemicalsd  Biennially 

Pharmaceuticalsd  Biennially 
a. The programs vary by WRP permit; a more comprehensive list of parameters for each 

Monitoring and Reporting Program (MRP) is presented in Attachment K‐G 
b. Los Coyotes WRP only 
c. San Jose Creek and Pomona WRPs only 
d. Whittier Narrows and Pomona WRPs only; see Section 4 for program description and specific 

parameters 
CECs 
Monitored 

Biennial sampling of tertiary treated recycled water from the Whittier Narrows and 
Pomona WRPs (i.e. plant effluent) and annual sampling of plant effluent for the five WRP 
(see Section 4) for: 

 Endocrine Disrupting Chemicals 

 Pharmaceuticals 

Other Media 
Monitored/ 
Monitoring 
Locations 

 Influent (i.e., wastewater) to each of the Long Beach WRP, Los Coyotes WRP, San Jose 
Creek WRP, Whittier Narrows WRP, and Pomona WRP 

 Surface water receiving water stations along Coyote Creek, San Jose Creek, Rio 
Hondo, Zone 1 Ditch, and San Gabriel River (see Section 3.5) 

 Watershed monitoring locations (see Section 3.5)  

Reporting/ 
Databases  

 Monthly and annual reports submitted to LARWQCB 

 Data and reports submitted to the State Water Resources Control Board online 
California Integrated Water Quality System Project (CIWQS) database, including 
discharge locational data and water quality data and reports in Adobe Acrobat™ 
format: 
http://ciwqs.waterboards.ca.gov/ciwqs/readOnly/PublicReportEsmrAtGlanceServlet
?inCommand=reset  
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Quality 
Assurance/ 
Quality 
Control 
(QA/QC) 
Program 

 Certified laboratories 

 SDLAC laboratories: blanks, laboratory control standards, duplicate samples, and 
fortified samples; calibration standards as required by the analytical methods; trip 
blanks for the analysis of volatile organic analytes; surrogate standards are added to 
every sample to monitor the overall performance of the procedure with recoveries 
compared to established acceptance limits; control limits have been established for 
both precision and accuracy of the laboratory analyses with specified corrective 
actions when data are outside the control limits 

 Commercial laboratories: must have a written comprehensive QA/QC program  

 Data are checked for completeness as part of the reporting process 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by SDLAC and 
LARWQCB 

 

3.4 Imported Water Monitoring 

As discussed in the SNMP, water is imported from different sources to the CBWCB for the water 
supply (uses include drinking water, irrigation, commercial/industrial activities, etc.) and 
groundwater replenishment.  Water is imported to the CBWCB by MWD, the City of Los 
Angeles, City of Whittier, Suburban Water Company, California Domestic Water Company, and 
San Gabriel Valley Water Company.  MWD imports water from the Colorado River (CR) and 
State Water Project (SWP).  Untreated imported water is delivered to the Montebello Forebay 
Spreading Grounds and treated water is injected into the seawater intrusion barriers and used 
for water supply.  LADWP imports water from the Owens Valley‐Mono Basin and the treated 
water is used for water supply.  LADWP, the City of Whittier, Suburban Water Company, 
California Domestic Water Company, and San Gabriel Valley Water Company import 
groundwater that was extracted from the San Gabriel Basin and is used for water supply in the 
Study Area. 

Water imported by MWD and LADWP for supply and recharge comprises, by far, the largest 
source of imported water to the Study Area.  Groundwater supplied by LADWP, City of Whittier, 
Suburban Water Company, California Domestic Water Company, and San Gabriel Valley Water 
Company for drinking water, industrial use, or irrigation are considered to be de minimus 
contributors to the salt/nutrient loading.  Groundwater that is utilized as drinking water is 
monitored per California Code of Regulations, Title 22, as discussed in Section 3.6.4.4 

This section provides details of the monitoring program for untreated imported water supplied 
by the MWD and recharged in the Montebello Forebay, treated imported water supplied by the 
MWD and used for injection at the seawater intrusion barriers and for supply in the Study Area, 
and imported water provided by LADWP for water supply in the Study Area.  

                                                       

4   As discussed in the SNMP, the volume of water used for irrigation in the Study Area is estimated to be 40 
percent of the total supply of imported water and groundwater, plus the recycled water.  Assuming an irrigation 
return flow percentage of 3.6 percent, approximately 8,900 acre‐feet (AF) of water recharges the groundwater 
basins through irrigation. 
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3.4.1 Untreated MWD Imported Water 

Untreated MWD imported water is delivered to the Montebello Forebay spreading facilities for 
replenishment.  Untreated imported water originates from Silverwood Lake and MWD’s Lake 
Mathews reservoirs.  Silverwood Lake contains 100 percent SWP water, while Lake Mathews 
contains 100 percent CR water.  Information on MWD’s voluntary and compliance monitoring is 
presented in Table K‐12; a copy of the Compliance Monitoring Plan is presented Attachment K‐
H (MWD, 2011).  Figure K‐10 shows the locations of the reservoirs.  The three indicators of salts 
and nutrients (i.e., TDS, chloride, and nitrate) for the CBWCB SNMP are highlighted in yellow in 
the following table. 

 

Table K-12  MWD Untreated Imported Water Quality Monitoring 
Program Origin  Metropolitan Water District of Southern California’s Chemical 

Compliance Monitoring Plan, Compliance Cycle 2011–2019 (see 
Attachment K‐H), as prepared in accordance to Section 64416 of Title 22 
of the California Code of Regulations (CCR):   
http://www.cdph.ca.gov/certlic/drinkingwater/Pages/Lawbook.aspx 

Responsible Agency  Metropolitan Water District of Southern California (MWD) 

Number of 
Monitoring Points 

2 – Surface water sampling locations 

Monitoring Locations  Lake Mathews and Silverwood Lake (see Figure K‐10) 

Constituents and 
Frequency 

 
Parameter  Monitoring Frequency 

Total Dissolved Solids  2x/year 

Chloride  2x/year 

Other Secondary Maximum 
Contaminant Levels 

Annually 

Nitrate  Annuallya 

Other Inorganics  Annually‐1x/cycleb 

Volatile Organic Chemicals  Annually 

Pesticides  2x/periodc 

Semi‐volatile Organics  2x/period 

Radiological  4x/period‐1x/period 
a. The annual monitoring frequency is lower than the prior frequency of quarterly for 

nitrate and nitrite based on results that show nitrate concentrations to be less 
than half the maximum contaminant level (MCL) of 10 mg/L and nitrite 
concentrations less than half the MCL of 1 mg/L 

b. A “Compliance Cycle” defined as a nine calendar year cycle 
c. Each Compliance Cycle is divided into three 3‐year compliance periods 

CECs Monitored  Research project that evaluated 14 CECs in the State Water Project and 
Colorado River Aqueduct including pharmaceuticals, food additives, and 
pesticides (see Section 4) 

Other Media 
Monitored/ 
Monitoring Locations 

 Various source and finished water locations within MWD’s water system (see 
Table 1 in Attachment K‐H) 
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Reporting/Databases   Water quality data submitted to the State Water Resources Control Board 
(SWRCB) Division of Drinking Water (formerly California Department of 
Public Health) using the Write‐On Electronic Data Transfer Program; the 
data can be downloaded from the following website: 

http://www.cdph.ca.gov/certlic/drinkingwater/Pages/EDTlibrary.aspx 

  Annual water quality data reports are distributed to the SWRCB Division of 
Drinking Water and water purveyors and posted on MWD’s website: 

http://www.mwdh2o.com/mwdh2o/pages/yourwater/wq‐
report/index.html 

Quality Assurance/ 
Quality Control 
(QA/QC) Program 

 Certified laboratories 

 Comprehensive, written QA/QC program 

Compliance Oversight  Data are reviewed for compliance and any necessary corrective actions by 
MWD and the SWRCB Division of Drinking Water 

 

3.4.2 Treated MWD Imported Water 

The imported water used for replenishment at the seawater intrusion barriers is a blend of 
treated water from the CR and SWP, which is supplied by the MWD’s Jensen and Diemer Water 
Treatment Plants (WTPs).  The source water at the Jensen WTP is from the SWP.  The source 
water at the Diemer WTP is from both the CR and SWP.  Water from MWD’s Jensen, Diemer, 
and Weymouth WTPs is delivered to the CBWCB for water supply.  Information on MWD’s 
voluntary and compliance monitoring is presented in Table K‐13; the treatment plant locations 
are shown in Figure K‐10; and a copy of the Compliance Monitoring Plan is presented 
Attachment K‐H (MWD, 2011).  The three indicators of salts and nutrients (i.e., TDS, chloride, 
and nitrate) for the CBWCB SNMP are highlighted in yellow in the following table. 

 
Table K-13  MWD Treated Imported Water Quality Monitoring 

Program Origin  Metropolitan Water District of Southern California’s Chemical 
Compliance Monitoring Plan, Compliance Cycle 2011–
2019 (see Attachment K‐H), as prepared in accordance to 
Section 64416 of Title 22 of the California Code of 
Regulations:   

http://www.cdph.ca.gov/certlic/drinkingwater/Pages/Lawbook.asp
x

Responsible Agency  Metropolitan Water District of Southern California (MWD) 

Number of 
Monitoring Points 

3 – Treatment plant effluent sampling locations 

Monitoring Locations  Effluent from the following MWD water treatment plants (WTPs); see Figure K‐
10: 

 Jensen WTP  

 Diemer WTP  

 Weymouth WTP  
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Constituents and 
Frequency 

 

Parameter  Monitoring Frequency 

Total Dissolved Solids  2x/year 

Chloride  2x/year 

Other Secondary Maximum Contaminant 
Levels 

Annually 

Nitrate  Annuallya 

Other Inorganics  Annually‐1x/cycleb 

Volatile Organics Chemicals  Annually 

Pesticides  2x/periodc 

Semi‐volatile organics  2x/period 

Radiological  4x/period‐1x/period 
a. The annual monitoring frequency is lower than the prior frequency of quarterly for 

nitrate and nitrite based on results that show nitrate concentrations to be less than 
half the maximum contaminant level (MCL) of 10 mg/L and nitrite concentrations 
less than half the MCL of 1 mg/L 

b. A “Compliance Cycle” defined as a nine calendar year cycle 
c. Each Compliance Cycle is divided into three 3‐year compliance periods 

Other Media 
Monitored/ 
Monitoring Locations 

Various source and finished water locations within MWD’s water system (see 
Table 1 in Attachment K‐H) 

Reporting / 
Databases 

 Water quality data submitted to the State Water Resources Control Board 
(SWRCB) Division of Drinking Water (formerly California Department of 
Public Health) using the Write‐On Electronic Data Transfer Program; the 
data can be downloaded from the following website: 

http://www.cdph.ca.gov/certlic/drinkingwater/Pages/EDTlibrary.aspx 

  Annual water quality data reports are distributed to the SWRCB Division of 
Drinking Water and water purveyors and posted on MWD’s website: 

http://www.mwdh2o.com/mwdh2o/pages/yourwater/wq‐
report/index.html 

Quality Assurance / 
Quality Control 
(QA/QC) Program 

 Certified laboratories 

 Comprehensive, written QA/QC program 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by 
MWD and the SWRCB Division of Drinking Water 

 

3.4.3 LADWP Imported Water 

LADWP imports water from the Owens Valley‐Mono Lake via the Los Angeles Aqueduct to the 
Los Angeles Aqueduct Filtration Plant.  The treated water is used for water supply in the WCB.  
Information on LADWP’s compliance monitoring is presented in Table K‐14; more information 
on the details of the monitoring program is presented in Attachment K‐I.  Figure K‐10 shows 
the location of the Los Angeles Aqueduct Filtration Plant.  The three indicators of salts and 
nutrients (i.e., TDS, chloride, and nitrate) for the CBWCB SNMP are highlighted in yellow in the 
following table. 
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Table K-14  LADWP Imported Water Quality Monitoring 
Program Origin  Los Angeles Department of Water and Power Vulnerability Assessment and 

Monitoring Program (Water System No. 1910067) prepared in accordance 
with California Department of Public (now the State Water Resources 
Control Board [SWRCB], Division of Drinking Water) Guidelines (see 
Attachment K‐I):   
http://www.cdph.ca.gov/certlic/drinkingwater/Pages/Chemicalcontaminants.asp
x  

Responsible 
Agency 

Los Angeles Department of Water and Power (LADWP) 

Number of 
Monitoring Points 

1 – Treatment plant effluent sampling location 

Monitoring 
Locations 

Effluent from the Los Angeles Aqueduct Filtration Plant (see Figure K‐10) 

Constituents and 
Frequency 

 
Parameter  Monitoring Frequency 

Total Dissolved Solids  Annually 

Chloride  Annually 

Other Secondary Maximum Contaminant 
Levels 

Annually 

Nitrate  Annually 

Other Inorganics  Annually‐1x/cyclea 

Volatile Organic Chemicals  Annually 

Pesticides  2x/periodb 

Semi‐volatile Organics  2x/period 

Radiological  4x/period‐1x/period 
a. A “Compliance Cycle” defined as a nine calendar year cycle 
b. Each Compliance Cycle is divided into three 3‐year compliance periods (January 2011 

through December 2019) 

Other Media 
Monitored/ 
Monitoring 
Locations 

 5 Reservoirs per the November 2013 Annual Water Quality Report 2012 Data 
Source Master Table 

 Influent to the Los Angeles Aqueduct Filtration Plant 

 Water distribution system 

Reporting/ 
Databases 

 Water quality data submitted to the SWRCB Division of Drinking Water using 
the Write‐On Electronic Data Transfer Program; the data can be downloaded 
from the following website: 

http://www.cdph.ca.gov/certlic/drinkingwater/Pages/EDTlibrary.aspx 

 The annual water quality report is available on the LADWP website: 
https://www.ladwp.com/ladwp/faces/wcnav_externalId/a‐w‐anual‐wqualty‐
rprt?_adf.ctrl‐state=y63elm854_4&_afrLoop=1047980407298000  

Quality Assurance/ 
Quality Control 
(QA/QC) Program 

 Certified laboratories 

 Comprehensive, written QA/QC program 
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Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by LADWP 
and the SWRCB Division of Drinking Water 

 

3.5 Surface Water Monitoring 

Surface water monitoring in the Study Area is comprised of the following programs:  

 San Gabriel River Regional Monitoring Program (SGRRMP); 

 Los Angeles River Watershed Monitoring Program (LARWMP); 

 LACDPW Stormwater Program; 

 MFGWR Project;  

 SDLAC NPDES Permits; and  

 LACDPW Surface Water Flow Monitoring Program. 

The three SNMP indicators of salts and nutrients (i.e., TDS, chloride, and nitrate) and related 
parameters are highlighted in yellow in the following tables for each monitoring program. 

3.5.1 San Gabriel River Regional Monitoring Program 

Multiple stakeholders, including major NPDES permittees, regulatory and management 
agencies, and conservation groups, began development of the SGRRMP 
(http://watershedhealth.org/programsandprojects/sgrrmp.aspx) in 2004.  Development of the 
program was motivated by a permit condition for SDLAC.  The multi‐level monitoring 
framework combines probabilistic and targeted sampling for water quality, toxicity, and bio‐
assessment.  The program seeks to increase awareness of issues at the watershed scale and 
improve the coordination and integration of monitoring efforts for both compliance and 
ambient conditions.  It is a watershed‐scale counterpart to existing larger‐scale regional 
monitoring efforts in Southern California that seeks to address questions and concerns about 
regional conditions and trends (CWH, 2010).  Other related programs include:  the SWRCB 
Surface Water Ambient Monitoring Program (SWAMP); 
http://www.waterboards.ca.gov/water_issues/programs/swamp/), USEPA’s Western 
Environmental Monitoring and Assessment Program (WEMAP); 
http://www.epa.gov/region9/water/wemap/), and the Stormwater Monitoring Coalition (SMC); 
http://www.socalsmc.org/).  The SGRRMP has incorporated some elements of traditional water 
quality and biological monitoring that focused on discharge points and extended monitoring 
throughout the entire watershed.  

Information on the SGRRMP is summarized in Table K‐15; monitoring locations in the Study 
Area are presented in Figure K‐11; and more detailed information on the program is presented 
in Attachment K‐J.   

 
Table K-15  San Gabriel River Regional Monitoring Program  

Program Origin  Long Beach Water Reclamation Plant (WRP):  Los Angeles Regional Water 
Quality Control Board (LARWQCB) Order No.  R4‐2007‐0047, National 
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Pollutant Discharge Elimination System (NPDES) No. CA0054119 Waste 
Discharge Requirements for Discharge to Coyote Creek: 
http://63.199.216.6/larwqcb_new/permits/docs/5662_R4‐2007‐
0047_WDR_PKG.pdf 

Los Coyotes WRP:  LARWQCB Order No.  R4‐2007‐0048, NPDES No. CA0054011 
Waste Discharge Requirements for Discharge to San Gabriel River: 
http://63.199.216.6/larwqcb_new/permits/docs/5059_R4‐2007‐
0048_WDR_PKG.pdf 

San Jose Creek WRP:  LARWQCB Order No.  R4‐2009‐0078, NPDES No. 
CA0053911 Waste Discharge Requirements for Discharge to San Gabriel 
River and San Jose Creek: 
http://63.199.216.6/larwqcb_new/permits/docs/5542_R4‐2009‐
0078_WDR.pdf 

Whittier Narrows WRP:  LARWQCB Order No.  R4‐2009‐0077 NPDES No. 
CA0053716 Waste Discharge Requirements for Discharge to San Gabriel 
River, Rio Hondo, and Zone 1 Ditch: 
http://63.199.216.6/larwqcb_new/permits/docs/2848_R4‐2009‐
0077_WDR_PKG.pdf 

 Pomona WRP:  LARWQCB Order No.  R4‐2009‐0076 NPDES No. CA0053619 
Waste Discharge Requirements for Discharge to South Fork San Jose Creek: 
http://63.199.216.6/larwqcb_new/permits/docs/0755_R4‐2009‐
0076_WDR.pdf 

Responsible Agency  Council for Watershed Health (other stakeholders are listed in Attachment K‐J) 

Number of 
Monitoring Points 

Multiple – Surface water sampling locations 

Monitoring Locations  Targeted and random surface water monitoring points within the San Gabriel 
River Watershed (see Figure K‐11) 

Constituents and 
Frequency  

 
Parametera  Monitoring Frequency 

Conductivity  Varies by monitoring site 
– see Attachment K‐J Salinity 

Chloride 

Other Secondary Maximum Contaminant 
Levels 

Nitrogen 

Sulfate 

Temperature 

pH 

Alkalinity 

Hardness 

Total Suspended Solids 

Silica 

Trace Metals 

Organophosphorus Pesticides 

Pyrethroids Pesticides 
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Chronic Toxicity 
a. More details are presented in Attachment K‐J 

Other Media 
Monitored/ 
Monitoring Locations 

 Estuarine water 

 Sediment 

 Fish tissue 

 Habitat 

Reporting/ Databases  Two annual reports are posted on the Council for Watershed Health (CWH) 
website: 

1. Annual SGRRMP Reports and  
2. Annual San Gabriel River State of the Watershed Reports 
http://watershedhealth.org/dataandreference/Document.aspx?search=49 

Quality Assurance / 
Quality Control 
(QA/QC) Program 

 Certified labs 

 Measurement or Data Quality Objectives in accordance with the Quality 
Assurance Project Plan prepared by CWH for the San Gabriel River Regional 
Monitoring Program:  completeness, precision (lab and field duplicates); 
accuracy (standards of known concentration); representativeness; 
sensitivity (CWH, 2012a) 

Compliance 
Oversight 

For requirements included in NPDES Permits, data are reviewed for compliance 
and any necessary corrective actions by the permit holder and LARWQCB; 
oversight of watershed monitoring is performed by CWH and other 
stakeholders 

 

3.5.2 Los Angeles River Watershed Monitoring Program 

The LARWMP (http://watershedhealth.org/programsandprojects/larwmp.aspx) was developed 
during 2007 by a group of stakeholders that included major NPDES permittees, regulatory and 
management agencies, and conservation groups.  Surface water sampling within the Los 
Angeles River Watershed was initiated in 2008.  The objectives of the program are patterned 
after the SGRRMP; namely, to increase awareness of the importance of issues at the watershed 
scale and to improve the coordination and integration of monitoring efforts for both 
compliance and ambient conditions (CWH, 2010).  Coordination has been undertaken with 
regional efforts underway through other programs, including the SWRCB SWAMP, SMC, and 
Cleaner Rivers Through Effective Stakeholder TMDLs (CREST); 
http://dawhois.com/www/crestmdl.org.html). 

The LARWMP has incorporated some elements of traditional water quality and biological 
monitoring that focus around discharge points and extended this to sample the entire 
watershed.  Information on the LARWMP monitoring is presented in Table K‐16; monitoring 
locations in the Study Area are presented in Figure K‐11; and more detailed information on the 
program is presented in Attachment K‐K. 
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Table K-16  Los Angeles River Watershed Monitoring Program 
Program 
Origin 

Donald C. Tillman Water Reclamation Plant (WRP): Los Angeles Regional Water Quality 
Control Board (LARWQCB) Order No.  R4‐2011‐0196, National Pollutant Discharge 
Elimination System (NPDES) No. CA0056227 Waste Discharge Requirements for 
Discharge to the Los Angeles River: 
http://63.199.216.6/larwqcb_new/permits/docs/5695_R4‐2011‐
0196_WDR_PKG.pdf  

Los Angeles – Glendale WRP: LARWQCB Order No.  R4‐2011‐0197, NPDES No. 
CA0053953 Waste Discharge Requirements for Discharge to the Los Angeles River: 
http://63.199.216.6/larwqcb_new/permits/docs/5675_R4‐2011‐
0197_WDR_PKG.pdf  

Burbank WRP: LARWQCB Order No.  R4‐2012‐0059, NPDES No. CA0055531 Waste 
Discharge Requirements for Discharge to the Burbank West Channel: 
http://63.199.216.6/larwqcb_new/permits/docs/4424_R4‐2012‐
0059_WDR_PKG.pdf 

Tapia Water Reclamation Facility (WRF): LARWQCB Order No.  R4‐2010‐0165, NPDES 
No. CA0056014 Waste Discharge Requirements for Discharge to Malibu Creek and 
Los Angeles River: http://63.199.216.6/larwqcb_new/permits/docs/4760_R4‐2010‐
0165_WDR_PKG.pdf  

Responsible 
Agency 

Council for Watershed Health (other stakeholders are listed in Attachment K‐K) 

Number of 
Monitoring 
Points 

Multiple – Surface water sampling locations  

Monitoring 
Locations 

Targeted and random surface water monitoring points within the Los Angeles River 
Watershed (see Figure K‐11) 

Constituents 
and 
Frequency  

 
Parametera  Monitoring Frequency 

Conductivity  Varies by monitoring site – 
see Attachment K‐K Salinity 

Chloride 

Other Secondary Maximum Contaminant Levels 

Nitrogen 

Sulfate 

Temperature 

pH 

Alkalinity 

Hardness 

Total Suspended Solids 

Silica 

Trace Metals 

Organophosphorus Pesticides 

Pyrethroids Pesticides 

Chronic Toxicity 

a. More details are presented in Attachment K‐K 
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Other Media 
Monitored/ 
Monitoring 
Locations 

 Estuarine water 

 Sediment 

 Fish tissue 

 Habitat 

Reporting/ 
Databases 

Two annual reports are posted on the Council for Watershed Health (CWH) website: 
1. Annual Los Angeles River Watershed Monitoring (LARWMP) Reports and  
2. Annual Los Angeles River State of the Watershed Reports (first published in 

2013) 
http://watershedhealth.org/dataandreference/Document.aspx?search=38 

Quality 
Assurance / 
Quality 
Control 
(QA/QC) 
Program 

 Certified labs 

 Measurement or Data Quality Objectives in accordance with the Quality Assurance 
Project Plan (QAPP) prepared by CWH for the LARWMP:  completeness, precision 
(lab and field duplicates); accuracy (standards of known concentration); 
representativeness; sensitivity (CWH, 2012b) 

Compliance 
Oversight 

For requirements included in NPDES Permits, data are reviewed for compliance and any 
necessary corrective actions by the permit holder and LARWQCB; oversight of 
watershed monitoring is performed by CWH and other stakeholders 

 

3.5.3 Los Angeles County Stormwater Monitoring Program 

For data available through 2012, stormwater monitoring was conducted in accordance with the 
2001 LARWQCB Order No. 01‐182, which served as the NPDES permit for municipal separate 
storm sewer system (MS4) discharges for 84 cities and a majority portion of the unincorporated 
areas of Los Angeles County, with the exception of the City of Long Beach.  The City of Long 
Beach has a separate MS4 NPDES permit.   

In December 2012, LARWQCB adopted Order No. R4‐2012‐0175 to replace Order No. 01‐182.  
The 2012 MS4 Permit allows permittees the flexibility to develop Watershed Management 
Programs (WMPs) or Enhanced Watershed Management Programs (EWMPs) to implement the 
requirements of the permit on a watershed scale through customized strategies, control 
measures, and best management practices.  A WMP can be implemented by an individual 
permittee or can be a collaborative effort among permittees within a watershed.  An EWMP 
assumes collaboration among permittees and other partners within a watershed such as water 
suppliers.  Permittees within the Study Area have elected to participate in individual WMPs, 
WMPs, or EWMPs (see 
http://www.swrcb.ca.gov/rwqcb4/water_issues/programs/stormwater/municipal/watershed_
management/index.shtml). 

To meet the monitoring and reporting requirements in the MS4 permit, permittees that elect to 
participate in a WMP or EWMP must develop the following:  1) an Integrated Monitoring 
Program (IMP) that covers the core elements of the monitoring program objectives on a 
jurisdictional basis; 2) an IMP in conjunction with a WMP; or 3) a Coordinated IMP (CIMP) in 
conjunction with a WMP or EWMP.  An IMP leverages monitoring resources by selecting 
monitoring locations, parameters, or monitoring strategies that will satisfy multiple monitoring 
requirements.  A CIMP has additional benefits including implementation of monitoring on a 
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watershed basis and thereby allowing permittees to pool resources to achieve monitoring 
requirements. 

For permittee developing WMPs or EWMPs, the pertinent deadlines for the MRP and 
development of the IMPs and CIMPs are as follows: 

 December 28, 2012 ‐ Continue monitoring per requirements of Order No. 01‐182 and 
TMDL compliance monitoring requirements until an IMP and/or CIMP is approved. 

 June 28, 2013 ‐ Submit a letter of intent.  For each core monitoring element, indicate 
whether an IMP or CIMP will be developed. 

 December 28, 2013 ‐ Submit a draft IMP or CIMP if developing a WMP within a 12‐
month planning horizon. 

 June 28, 2014 ‐ Submit draft IMP or CIMP if developing a WMP within an 18‐month 
planning horizon, or if developing an EWMP. 

 30 Days after approval ‐ Commence monitoring under approved IMP. 

 90 Days after approval ‐ Commence monitoring under approved CIMP. 

 Concurrent with the development of an IMP or CIMP, or within one year of the effective date 
of Order No.  R4‐2012‐0175, each permittee must submit a non‐storm water outfall‐based 
screening and monitoring program plan that is re‐assessed at least once during the term of the 
permit.  Permittees must also continue to contribute monitoring resources to the SGRRMP and 
LARWMP (both of these programs fund 6 sites per year to contribute to the SMC). 

Information on Order R4‐2012‐0175 presented in Table K‐17 is based on current information 
known about the program, including Mass Emission Station (MES) and Tributary Station 
monitoring locations in the Study Area are presented in Figure K‐12.  More detailed information 
on the program, including information on TMDL compliance monitoring is presented in 
Attachment K‐L.  

 

Table K-17  Los Angeles County MS4 Stormwater Quality 
Monitoring  

Program 
Origin 

2001 Permit – Los Angeles Regional Water Quality Control Board (LARWQCB) Order No.  
01‐182, Monitoring and Reporting Program No. CI‐6948, National Pollutant 
Discharge Elimination System (NPDES) No. CAS004001: 
http://63.199.216.6/larwqcb_new/permits/docs/6948_01‐182_MRP.pdf 

2012 Permit (replaced 2001 Permit) – LARWQCB Order No. R4‐2012‐0175: 
http://www.swrcb.ca.gov/losangeles/water_issues/programs/stormwater/municipa
l/index.shtml 

Responsible 
Agency 

 Los Angeles County Flood Control District, the County of Los Angeles, and 84 
incorporated cities within the coastal watersheds of Los Angeles County, with the 
exception of the City of Long Beach  

Number of 
Monitoring 
Points  

Receiving water monitoring samples collected from: 

 Mass Emission Stations (MES):  4 
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 Tributary Stations:  6/seasonal 

 Total Maximum Daily Load (TMDL) Compliance Stations  

Order R4‐2012‐0175: 

Stormwater and non‐stormwater outfalls to be proposed as part of an Integrated 
Monitoring Program (IMP) or Coordinated Integrated Monitoring Program (CIMP) 

Stormwater outfall monitoring samples collected from: 

 Stormwater outfalls 

 TMDL monitoring locations 

Non‐stormwater outfall monitoring samples collected from: 

 Non‐stormwater outfalls 

 TMDL monitoring locations 

Monitoring 
Locations 

 MES (see Figure K‐12) along the Los Angeles River, San Gabriel River, Coyote 
Creek, and Dominguez Channel  

 Tributary Stations:  6 (see Figure K‐12)  

 TMDL Compliance Stations (see Attachment K‐L) 

 Stormwater and non‐stormwater outfalls  

Constituents 
and 
Frequency 

Order No. 01‐182 In Effect Until an IMP or CIMP Is Approved by LARWQCB 

Parametera  Monitoring Frequency 

Total Suspended Solids  All storms events ≥ 0.25 inches of 
rainfall 

Total Suspended Solids  First Storm Event at MES every year
First Storm Event at Tributary 
Stations on rotating basis 

Conventional Pollutants 

Bacteria 

Nitrogen 

BOD5 20C 
Other General Parameters 

Total Dissolved Solids 

Chloride 

Semi Volatile Organic Compounds 

Chlorinated Pesticides 

Polychlorinated Biphenyls 

Organophosphate Pesticides 

Herbicides 

Toxicity: Ceriodaphnia dubia (water flea) 7‐
day survival/reproduction and 
Strongylocentrotus purpuratus (sea urchin) 
fertilization 

Wet Weather: the first storm event 
and a minimum of 2 additional 
storm events for each season 
Dry Weather: a minimum of 2 dry 
weather samples per year 

a. More detailed information on specific parameters is presented in Attachment K‐L	
	
Order No. R4‐2012‐0175 In Effect 30 or 90 Days After LARWQCB Approval of IMP or 
CIMP 
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Parametera  Receiving Water Monitoring 
Frequency 

Flow  Wet weatherb ‐ at a minimum 3 
times per year (except toxicity – 2 
per year or per TMDL), including 
the first significant rain event 
(predicted ≥ 0.25 inches of rainfall); 
screening parameters during first 
year for significant rain event (if 
the result is above a water quality 
objective, monitoring continues for 
that parameter) 

Dry weatherc ‐ at a minimum 2 per 
year or per TMDL; toxicity 1 per 
year (low flow); screening 
parameters during first year for 
significant rain event (if the result 
is above a water quality objective, 
monitoring continues for that 
parameter) 

Pollutants with TMDL Waste Load 
Allocations (WLA) or receiving water limits 

Other pollutants on the Clean Water Act 
(CWA) Section 303(d) List 

Total Suspended Solids (TSS) and 
Suspended‐Sediment Concentration (SSC) 
if the receiving water on the CWA Section 
303(d) List for sedimentation, siltation or 
turbidity (for dry weather TSS and 
hardness if metals are measured) 

Hardness 

pH 

Dissolved Oxygen 

Temperature 

Specific Conductivity 

Toxicity 

Screening Parameters: Nitrate, Chloride, 
Total Dissolved Solids 

Other Screening Parameters: Bacteria, 
General Constituents, Metals, Semi 
Volatile Organic Compounds, Chlorinated 
Pesticides, Polychlorinated Biphenyls, 
Organophosphate Pesticides, Herbicides 

Parametera  Stormwater Outfall Monitoring 
Frequency 

Flow  At a minimum during wet weatherb  
– 3 times per year, including the 
first significant rain event 
(predicted ≥ 0.25 inches of rainfall); 

Pollutants with a water quality based 
effluent limit derived from a TMDL WLA 

Other pollutants on the CWA Section 
303(d) List 

TSS and SCS if the receiving water on the 
CWA Section 303(d) List for sedimentation, 
siltation or turbidity 

Dissolved Oxygen 

pH  

Temperature 

Specific Conductivity 

Pollutants identified in a Toxicity 
Identification Evaluation (TIE) conducted 
at the downstream receiving water 
monitoring station or where the TIE was 
inconclusive; if the discharge exhibits 
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aquatic toxicity, conduct a TIE 

Screening Parameters: Nitrate, Chloride, 
Total Dissolved Solids (if found in the 
nearest receiving water station above a 
water quality objective) 

Other Screening Parameters: Bacteria, 
General Constituents, Metals, Semi 
Volatile Organic Compounds, Chlorinated 
Pesticides, Polychlorinated Biphenyls, 
Organophosphate Pesticides, Herbicides (if 
found in the nearest receiving water 
station above a water quality objective) 

Parameter  Non‐Stormwater Outfall 
Monitoring  

Flow   

Pollutants with a water quality based 
effluent limit derived from a TMDL WLA 

Assessment and selection of 
outfalls proposed in the IMP or 
CIMP 
Outfalls subject to dry weather 
TMDLs, monitoring proposed in the 
IMP or CIMP or TMDL 
Outfalls not subject to dry weather 
TMDLs, during first year 4 times 
and then may be reduced to 2 
times per year based on results 

Other pollutants on the CWA Section 
303(d) List 

 

Pollutants identified in a TIE conducted at 
the downstream receiving water 
monitoring station or where the TIE was 
inconclusive; if the discharge exhibits 
aquatic toxicity, conduct a TIE 

 

Screening Parameters: Nitrate, Chloride, 
Total Dissolved Solids (if found in the 
nearest receiving water station above a 
water quality objective) 

 

Other Screening Parameters: Bacteria, 
General Constituents, Metals, Semi 
Volatile Organic Compounds, Chlorinated 
Pesticides, Polychlorinated Biphenyls, 
Organophosphate Pesticides, Herbicides (if 
found in the nearest receiving water 
station above a water quality objective) 

 

a. More detailed information on specific parameters is presented in Attachment K‐L 
b. Flow > 20 percent of base flow, an alternative approved in IMP or CIMP, or defined in 

applicable TMDL 
c. Flow < 20 percent of base flow, an alternative approved in IMP or CIMP, or defined in 

applicable TMDL 
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Other Media 
Monitored/ 
Monitoring 
Locations 

 Shoreline water samples 

 Trash runoff 

 Regional freshwater monitoring 

 Discharges from drinking water supplier distribution systems >100,000 gallons 

 Discharges from lake dewatering 

 Special Studies 

 Best Management Practices effectiveness tracking 

Reporting/ 
Databases 

 Annual reports and data submitted to LARWQCB and posted on LARWQCB website: 
http://www.swrcb.ca.gov/losangeles/water_issues/programs/stormwater/municipa
l/los_angeles_ms4/lams4annualreport.shtml 

 Annual stormwater monitoring reports posted on Los Angeles County Department 
of Public Works (LACDPW) website: 
http://ladpw.org/wmd/NPDES/report_directory.cfm 

 Stormwater monitoring data posted on LACDPW website: 
http://ladpw.org/wmd/npdes/wq_data.cfm 

Quality 
Assurance / 
Quality 
Control 
(QA/QC) 
Program 

 Certified laboratories 

 Bottle labeling, chain‐of‐custody tracking, sampler equipment checkout and setup, 
sample collection, field blanks, field duplicate samples, transportation to the 
laboratory, field personnel training, laboratory analysis program that includes 
QA/QC protocols (LACDPW, 2012) 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by LACDPW, 
LARWQCB, Council for Watershed Health, and Southern California Stormwater 
Monitoring Coalition  

 

3.5.4 Montebello Forebay Groundwater Recharge Project 

The quality of surface water entering (i.e., headworks samples) the San Gabriel River and Rio 
Hondo Spreading Grounds is monitored in accordance with the permit requirements for the 
MFGWR Project.  Information on the MRP is presented in Table K‐18; monitoring locations are 
presented in Figure K‐13; and more detailed information on the program is presented in 
Attachment K‐B. 

 

Table K-18  MFGWR Project Surface Water/Intake Quality 
Monitoring 

Program Origin  1991 Permit – Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. 
91‐100: 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no=91‐
100&ci_no=5728&program_id=4723 

2009 Permit Amendment – Permit amended by LARWQCB Order No. R4‐2009‐0048: 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no=R4‐2009‐
0048&program_id=4723&ci_no=5728 
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2012 Permit Amendment – Monitoring and Reporting Program (MRP) amended by 
LARWQCB letter dated August 30, 2012: 
http://63.199.216.6/larwqcb_new/permits/docs/5728_91‐100_MRP_amd.pdf 

2013 Permit Amendment – LARWQCB letter dated June 4, 2013 approving an increase 
in the compliance averaging period for recycled water contribution: 
http://geotracker.waterboards.ca.gov/esi/uploads/geo_report/3643924772/WDR1
00001790.PDF 

2014 Permit Amendment – Permit amended by LARWQCB Order No. R4‐2009‐0048‐A‐
01, increasing the permitted maximum quantity of recycled water from 35% to 45% 
of total inflow in any 10‐year period: 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR10000179
0   

Responsible 
Agency 

Sampling conducted by Water Replenishment District of Southern California (WRD); 
reporting conducted by Sanitation Districts of Los Angeles County (SDLAC) 

Number of 
Monitoring 
Points 

2 ‐ Surface water/intake sampling points 

Monitoring 
Locations 

Intakes (headworks) to the Rio Hondo and San Gabriel River Spreading Grounds (see 
Figure K‐13) 

Constituents 
and Frequency 

 

Parameter a  Monitoring Frequency 

Total Dissolved Solids  Quarterly 

Chloride  Quarterly 

Other Major Minerals  Quarterly 

Nitrate  Quarterly 

Other Nitrogen Compounds  Quarterly 

Oxidants and Reductants  Quarterly 

Base/Neutral Extractable Organics  Quarterly 

Acid Extractable Organics  Quarterly 

Pesticides  Quarterly 

Purgeable Organics  Quarterly 

Miscellaneous Organics  Quarterly 

Physical Properties  Quarterly 

Iron and Manganese  Quarterly 

Trace Constituents  Quarterly 

Radioactivity  Quarterly 

a. A more comprehensive list of parameters is presented in Attachment K‐B 

Other Media 
Monitored/ 
Monitoring 
Locations 

 Recycled water (see Section 3.1.1) 

 Groundwater monitoring wells (see Section 3.6.3.1) 

 Production wells (see Section 3.6.4) 

Reporting/ 
Databases  

 Monthly and annual reports submitted to LARWQCB and the State Water 
Resources Control Board (SWRCB) Division of Drinking Water (formerly California 
Department of Public Health) 
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 Data and reports submitted to the SWRCB GeoTracker online database, including 
groundwater monitoring data in Electronic Data Format, well locational data 
(latitude and longitude), and monitoring reports in Adobe Acrobat™ format: 

http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR10000179
0 

Quality 
Assurance/ 
Quality Control 
(QA/QC) 
Program 

 Certified laboratories 

 Commercial laboratories: must have a written comprehensive QA/QC program  

 Data are checked for completeness as part of the reporting process 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by SDLAC, WRD, 
SWRCB Division of Drinking Water, and LARWQCB 

 

3.5.5 SDLAC NPDES Permits 

NPDES permits issued for the WRPs owned and operated by SDLAC include receiving water 
monitoring requirements as part of the permits.  Information on the monitoring program is 
presented in Table K‐19; monitoring locations are presented in Figures K‐4 through K‐9; and 
more detailed information on the program is presented in Attachment K‐G. 

 

Table K-19  SDLAC NPDES Receiving Water Quality Monitoring  
Program Origin  Long Beach Water Reclamation Plant (WRP):  Los Angeles Regional Water Quality 

Control Board (LARWQCB) Order No.  R4‐2007‐0047, National Pollutant 
Discharge Elimination System (NPDES) No. CA0054119 Waste Discharge 
Requirements for Discharge to Coyote Creek: 
http://63.199.216.6/larwqcb_new/permits/docs/5662_R4‐2007‐
0047_WDR_PKG.pdf 

Los Coyotes WRP:  LARWQCB Order No.  R4‐2007‐0048, NPDES No. CA0054011 
Waste Discharge Requirements for Discharge to San Gabriel River: 
http://63.199.216.6/larwqcb_new/permits/docs/5059_R4‐2007‐
0048_WDR_PKG.pdf 

San Jose Creek WRP:  LARWQCB Order No.  R4‐2009‐0078, NPDES No. CA0053911 
Waste Discharge Requirements for Discharge to San Gabriel River and San Jose 
Creek: 
http://63.199.216.6/larwqcb_new/permits/docs/5542_R4‐2009‐0078_WDR.pdf 

Whittier Narrows WRP:  LARWQCB Order No.  R4‐2009‐0077 NPDES No. CA0053716 
Waste Discharge Requirements for Discharge to San Gabriel River, Rio Hondo, 
and Zone 1 Ditch: 
http://63.199.216.6/larwqcb_new/permits/docs/2848_R4‐2009‐
0077_WDR_PKG.pdf 

 Pomona WRP:  LARWQCB Order No.  R4‐2009‐0076 NPDES No. CA0053619 Waste 
Discharge Requirements for Discharge to South Fork San Jose Creek: 
http://63.199.216.6/larwqcb_new/permits/docs/0755_R4‐2009‐0076_WDR.pdf 
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Responsible 
Agency 

Sanitation Districts of Los Angeles County (SDLAC) 

Number of 
Monitoring 
Points 

Surface water samples collected at receiving locations of discharges from the 
following SDLAC WRPs: 

 Long Beach WRP:   7 receiving locations 

 Los Coyotes WRP:   4 receiving locations 

 San Jose Creek WRP:   7 receiving locations 

 Whittier Narrows WRP:   9 receiving locations 

 Pomona WRP:   3 receiving locations 

Monitoring 
Locations 

Long Beach WRP:   Receiving locations along Coyote Creek and San Gabriel River at 
RSW‐001 through RSW‐006 (see Figure K‐5); RSW‐002 only monitored for 
temperature, pH, ammonia (monthly), and toxicity (quarterly) 

Los Coyotes WRP:   Receiving locations along San Gabriel River at RSW‐001, RSW‐
002, RSW‐002A, and RSW‐003 (see Figure K‐6); RSW‐002A only monitored for 
temperature, pH, ammonia (monthly), and toxicity (quarterly)  

San Jose Creek WRP:   Receiving locations along San Gabriel River and San Jose Creek 
at RSW‐001, RSW‐002, RSW‐003, RSW‐004, RSW‐005, RSW‐006, and RSW‐007 
(see Figure K‐7) 

Whittier Narrows WRP:   Receiving locations along San Gabriel River, Zone 1 Ditch, 
Test Basin, and Rio Hondo at RSW‐001, RSW‐002, RSW‐002A, RSW‐003, RSW‐
003A, RSW‐004, RSW‐005, RSW‐005A, RSW‐006 (see Figure K‐8); RSW‐002A, 
RSW‐003A, and RSW‐005A monitored for ammonia compliance 

Pomona WRP:   Receiving locations along San Jose Creek at RSW‐001D, RSW‐002D, 
and RSW‐003D (see Figure K‐9) 

Constituents 
and Frequency 

 

 

Parametera  Monitoring Frequency 

Turbidityb  Monthly 

pH  Monthly 

Settleable solidsb  Monthly 

Suspended solidsb  Monthly 

Bacteria  Monthly 

Temperature  Monthly 

Biochemical Oxygen Demand (BOD5 20C)  Monthly 

Chemical Oxygen Demand (COD)c,f  Monthly 

Oil and grease  Monthly ‐ Quarterly 

Total Hardness  Monthly 

Surfactants  Monthly ‐ Quarterly 

Total Dissolved Solidsg  Monthly 

Conductivityc,d,f  Monthly 

Chlorideg  Monthly 

Sulfateg  Monthly 

Borong  Monthly 

Nitrate  Monthly 

Other Nitrogen Compounds  Monthly 
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Phosphorus and Orthophosphate  Monthly 

Chronic Toxicity  Quarterly 

Acute Toxicity  Semi‐annually ‐ Annually 

Metals  Monthly ‐ Quarterly ‐ Semi‐annually 

Cyanide  Monthly ‐ Quarterly 

2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin  Semi‐annually 

Bis(2‐ethylhexyl)phthalate  Monthlyf 

Individual and Total Trihalomethanes  Monthly ‐ Semi‐annually 

Pesticides/Herbicides Quarterly ‐ Semi‐annually 

Perchlorate  Semi‐annually ‐ Annually 

1,4‐Dioxane  Semi‐annually ‐ Annually 

1,2,3‐Trichloropropanec,e,f  Semi‐annually ‐ Annually 

Methyl tert‐buryl ether  Semi‐annually ‐ Annually 

Remaining Priority Pollutants  Semi‐annually 

a. The programs vary by WRP permit; a more comprehensive list of parameters for each 
WRP is presented in Attachment K‐G 

b. Not included in San Jose Creek WRP permit 
c. San Jose Creek WRP permit only 
d. Los Coyotes WRP permit only 
e. Whittier Narrows WRP permit only 
f. Pomona WRP permit only 
g. Not included in Long Beach WRP permit 

Other Media 
Monitored/ 
Monitoring 
Locations 

 Influent (i.e., wastewater) to the Long Beach WRP, Los Coyotes WRP, San Jose 
Creek WRP, Whittier Narrows WRP, and Pomona WRP  

 Effluent (i.e., tertiary treated recycled water) from the Long Beach WRP, Los 
Coyotes WRP, San Jose Creek WRP, Whittier Narrows WRP, and Pomona WRP 
(see Section 3.2.1) 

 Watershed monitoring (see Section 3.5)  

Reporting/ 
Databases 

 Monthly and annual reports submitted to LARWQCB 

 Data and reports submitted to the State Water Resources Control Board 
California Integrated Water Quality System Project (CIWQS) online database, 
including water quality data and reports in Adobe Acrobat™ format: 

http://ciwqs.waterboards.ca.gov/ciwqs/readOnly/PublicReportEsmrAtGlanceSe
rvlet?inCommand=reset  

Quality 
Assurance / 
Quality Control 
(QA/QC) 
Program 

 Certified laboratories 

 SDLAC laboratories: blanks, laboratory control standards, duplicate samples, and 
fortified samples; calibration standards as required by the analytical methods; 
trip blanks for the analysis of volatile organic analytes; surrogate standards are 
added to every sample to monitor the overall performance of the procedure with 
recoveries compared to established acceptance limits; control limits have been 
established for both precision and accuracy of the laboratory analyses with 
specified corrective actions when data are outside the control limits 

 Commercial laboratories: must have a written comprehensive QA/QC program  

 Data are checked for completeness as part of the reporting process 
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Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by SDLAC and 
LARWQCB 

 

3.5.6 LACDPW Surface Water Flow Monitoring Program 

The LACDPW operates a number of stream gauge stations in and tributary to the Study Area.  A 
map and list of the stations are provided in Attachment K‐M.  Stream gauge data are published 
by the LACDPW in their annual Hydrologic Reports (LACDPW, undated) and on their website 
(http://dpw.lacounty.gov/wrd/report/).  The LACDPW uses these gauge stations to help 
quantify the volume of water actively recharge (i.e., conserved) in Los Angeles County.  The 
LACDPW reports the volumes of surface water recharged in spreading grounds in their annual 
reports and on their website (http://ladpw.org/wrd/spreadingground/). 

3.6 Groundwater Monitoring 

Groundwater monitoring is performed for the following programs/projects in the Study Area: 

 WRD Regional Groundwater Monitoring Program (RGWMP); 

 LACDPW Seawater Intrusion Barriers Chloride Groundwater Monitoring Program; 

 Groundwater Recharge Projects, per California Code of Regulations, Title 22, Division 4, 
Chapter 3, Water Recycling Criteria: 

o MFGWR Project, 

o AGB, 

o WCBB, and  

o DGB; 

 California Code of Regulations, Title 22 Drinking Water Well Program;  

 SWRCB Groundwater Ambient Monitoring and Assessment Program (GAMA);  

 Environmental release sites (mandatory and voluntary programs under the purview of 
LARWQCB, DTSC, USEPA, and local regulatory agencies); and 

 Regional Groundwater Level Monitoring Programs. 

Information on each program is presented in the following sections.  The three indicators of 
salts and nutrients (i.e., TDS, chloride, and nitrate) and associated parameters are highlighted in 
yellow in the following tables for each monitoring program. 

3.6.1 WRD Regional Groundwater Monitoring Program 

As mentioned in Section 2.2, WRD has been monitoring groundwater in the CBWCB for over 50 
years.  Through its RGWMP, WRD installs nested groundwater monitoring wells and conducts 
well sampling, groundwater level monitoring, groundwater modeling, and data evaluation to 
ensure the long‐term viability of groundwater in the CBWCB.  This information in turn provides 
WRD, the pumpers in the basins, other stakeholders, and the public with the knowledge 
necessary for responsible water resources planning and management.  In order to obtain 
accurate data for specific aquifers from which to infer localized water level (and water quality 
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conditions), depth‐specific (nested) monitoring wells that tap discrete aquifer zones are 
evaluated as part of WRD’s regional groundwater monitoring program.  Currently, the RGWMP 
consists of a network of over 300 nested groundwater monitoring wells installed at over 55 
locations throughout the CBWCB.  Between 2013 and 2014, WRD plans on constructing up to 
20 additional nested monitoring wells at three locations in the Study Area, as depicted in Figure 
K‐14, to better manage regional groundwater. 

Attachment K‐N contains a table showing construction information for the WRD nested 
monitoring wells (over 300 wells) in the CBWCB.  Figure K‐14 shows the locations of the nested 
wells and the 13 key nested wells that are designated for assessment of regional groundwater 
quality and water level trends.  The 13 key nested well locations, which consists of a total of 70 
depth‐specific monitoring wells, have been designated for S/N sampling and reporting as part 
of the SNMP Monitoring Program.  As discussed in Section 2.2, these 70 nested wells are also 
referred to as the SNMP monitoring wells.   

Each year, WRD publishes the annual RGWMR, which provides the results of WRD’s current and 
ongoing regional groundwater monitoring program.  The RGWMR provides water quality 
summary tables (including data for TDS, chloride, nitrate) for each of the nested wells, water 
quality maps for the nested wells and active drinking water wells, maps and hydrographs 
depicting groundwater level data, and TDS and chloride trend graphs (see Section 2.2).  Water 
quality data regarding active drinking water wells are provided by the SWRCB Division of 
Drinking Water (formerly CDPH) through the California Code of Regulations, Title 22 monitoring 
program (see Section 3.6.4).   

In addition to being the groundwater manager for the CBWCB, WRD is the designated 
groundwater monitoring entity for the CBWCB under the CASGEM program (see Section 3.6.7).  
As part of WRD’s Groundwater Contamination Prevention Program, WRD also tracks the 
investigations of priority environmental release sites within the CBWCB and works with 
regulatory agencies to expedite cleanup of these contaminated sites (see Section 3.6.6).   

Annually, WRD collects nearly 600 groundwater samples from its monitoring well network and 
analyzes them for over 100 constituents to produce nearly 60,000 individual data points to help 
track groundwater quality.  Because each nested well is screened in a specific aquifer, 
constituents including S/Ns are accurately monitored and can be effectively managed.  The 
RGWMP is summarized in Table K‐20 and presented in Attachment K‐N.  Details regarding the 
regional groundwater level monitoring programs in the CBWCB are discussed in Section 3.6.7. 

 

Table K-20  WRD Regional Groundwater Monitoring Program 
Program Origin  Water Replenishment District of Southern California’s (WRD’s) Regional 

Groundwater Monitoring Program Plan (see Attachment K‐N) 

Responsible Agency  WRD 

Number of Monitoring 
Points 

>300 nested groundwater monitoring wells at >55 locations throughout the 
Central Basin and West Coast Basin (CBWCB); of these wells, a total of 70 
nested wells at 13 locations are designated as key wells to assess 
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salt/nutrient water quality of the CBWCB (see Section 2.2 for the SNMP 
Monitoring Program) 

Monitoring Locations  Nested groundwater monitoring wells owned and sampled by WRD (see 
Figure K‐14); each nested monitoring well is screened in a specific aquifer, 
unlike a drinking water production well which is typically screened in 
multiple aquifers 

Constituents and 
Frequency  

(see Section 3.6.4 for 
drinking water 
production wells) 

 

Parametera  Monitoring Frequency 

Apparent Color  Semi‐annually 

Odor 

Specific Conductance 

pH 

Alkalinity 

Bicarbonate  

Carbonate  

Nitrite 

Nitrate  

Total Organic Carbon 

Hardness  

Chlorideb 

Other Minerals 

Total Dissolved Solidsb 

Fluoride 

Other Inorganics 

Volatile Organic Chemicals 

Synthetic Organic Chemicals 

Total Trihalomethanes 

Perchlorate 
a. A more comprehensive list of parameters is presented in Attachment K‐N	
b. Evaluations include trend graphs for 70 key nested wells in the CBWCB

Other Media Monitored/ 
Monitoring Locations 

 Groundwater levels in the nested monitoring wells; see Section 3.6.7 

 Assessment of California Code of Regulations, Title 22 monitoring data 
and groundwater levels for >400 production wells located throughout 
the CBWCB; see Section 3.6.4 

Reporting / Databases   Annual Regional Groundwater Monitoring Reports (provides water 
quality data tables, trend graphs for water levels and various 
constituents that include total dissolved solids and chloride, water 
quality concentration maps, and water elevation contour maps) sent to 
the CBWCB water purveyors and posted on the WRD website for 
downloading:  
http://www.wrd.org/engineering/groundwater‐engineering‐
reports.php 

 WRD’s online Geographical Information System database provides 
groundwater quality data, well locations, well construction, and water 
levels for drinking water wells and the nested monitoring wells: 
http://gis.wrd.org/wrdmap/login.asp 
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 At least annually, WRD will upload TDS, chloride, and nitrate data 
collected from the SNMP monitoring wells to the SWRCB online 
GeoTracker database (see Section 2.2): 
http://geotracker.waterboards.ca.gov/ 

Quality Assurance / 
Quality Control (QA/QC) 
Program 

 Certified laboratories 

 Field blanks and blind duplicates; unusual analytical results are noted 
and compared to historical values/trends and if the result appears to be 
an outlier or anomaly, the result is flagged in the WRD database   

 Laboratory method blanks, control standards, matrix spike/matrix spike 
duplicates, and surrogate spikes  

 Eurofins Eaton Analytical, Inc. and other commercial laboratories:  
Comprehensive, written QA/QC program (see Attachment K‐N) 

Compliance Oversight  Data are currently reviewed for compliance and any necessary corrective 
actions by WRD, groundwater pumpers, and the State Water Resources 
Control Board (SWRCB), Division of Drinking Water (formerly California 
Department of Public Health) 

 

3.6.2 LACDPW Seawater Intrusion Barriers Chloride Groundwater Quality Monitoring 
Program 

The LACDPW monitors chloride concentrations in groundwater monitoring wells near the AGB, 
DGB, and WCBB as summarized in Table K‐21.  Figure K‐15 shows the locations of the wells 
monitored, as well as the barrier injection wells. 

 

Table K-21  LACDPW Seawater Intrusion Barriers Chloride 
Groundwater Quality Monitoring 

Program Origin  Los Angeles County Department of Public Works (LACDPW) and other 
groundwater stakeholders 

Responsible Agency  Los Angeles County Department of Public Works (LACDPW) 

Number of Monitoring 
Points 

Groundwater sampling of these monitoring wells in the vicinity of: 

 Alamitos Gap Seawater Intrusion Barrier (AGB)  – 194 wells 

 West Coast Basin Seawater Intrusion Barrier (WCBB) – 355 wells 

 Dominguez Gap Seawater Intrusion Barrier (DGB) – 243 wells 

Monitoring Locations  Groundwater monitoring wells owned and sampled by LACDPW (see Figure 
K‐15) 

Constituents and 
Frequency 

Parameter  Monitoring Frequency 

Chloride  Annual ‐ Semi‐annual  
 

Other Media Monitored/ 
Monitoring Locations 

Groundwater levels in monitoring wells owned by Los Angeles County and 
located throughout the CBWCB; see Section 3.6.7 

Reporting / Databases    Annual Operation Reports for the AGB are posted on the LACDPW 
website for downloading: 

http://ladpw.org/wrd/barriers/ 



 

Appendix K – Monitoring Plan                              70 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

 Data regarding the WCBB and DGB are available upon request from the 
Water Resources Division of LACDPW: 

http://dpw.lacounty.gov/contact/ 

Quality Assurance / 
Quality Control (QA/QC) 
Program 

 Certified laboratories 

 Comprehensive, written QA/QC program 

Compliance Oversight  Data are reviewed for barrier operation by LACDPW and groundwater 
stakeholders 

 

3.6.3 Groundwater Recharge Monitoring 

3.6.3.1 MFGWR Project Groundwater Quality Monitoring 

Information on groundwater monitoring for the MFGWR Program is presented in Table K‐22; 
the groundwater monitoring locations are presented in Figure K‐16; and more details on the 
groundwater monitoring program are presented in Attachment K‐B. 

 

Table K-22  MFGWR Project Groundwater Quality Monitoring 
Program Origin  1991 Permit – Los Angeles Regional Water Quality Control Board (LARWQCB) Order 

No. 91‐100 Water Recycling Requirements and Monitoring and Reporting 
Program: 
http://63.199.216.6/larwqcb_new/permits/docs/5728_91‐100_WRR.pdf 

2009 Permit Amendment – Permit amended by LARWQCB Order No. R4‐2009‐0048: 
http://63.199.216.6/larwqcb_new/permits/docs/5728_R4‐2009‐
0048_WDR_amd.pdf 

2012 Permit Amendment – Monitoring and Reporting Program amended by 
LARWQCB letter dated August 30, 2012: 
http://63.199.216.6/larwqcb_new/permits/docs/5728_91‐100_MRP_amd.pdf 

2013 Permit Amendment – LARWQCB letter dated June 4, 2013 approving an 
increase in the compliance averaging period for recycled water contribution: 
http://geotracker.waterboards.ca.gov/esi/uploads/geo_report/3643924772/W
DR100001790.PDF 

2014 Permit Amendment – Permit amended by LARWQCB Order No. R4‐2009‐0048‐
A‐01, increasing the permitted maximum quantity of recycled water from 35% 
to 45% of total inflow in any 10‐year period: 
http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR10000
1790  

Responsible 
Agency 

Sampling conducted by the Water Replenishment District of Southern California 
(WRD); reporting conducted by the Sanitation Districts of Los Angeles County 
(SDLAC) 

Number of 
Monitoring 
Points 

Groundwater samples collected by WRD from:  

 6 shallow monitoring wells (monitored bimonthly) and 

 19 production wells (monitored semiannually) 
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Monitoring 
Locations 

Shallow monitoring wells and production wells located in proximity to the 
Montebello Forebay Spreading Grounds (see Figure K‐16) 

Constituents and 
Frequency 

 
Parameter  Monitoring Frequencya 

Total Dissolved Solids  Bimonthly ‐ Semi‐annually 

Chloride  Bimonthly ‐ Semi‐annually 

Other Major Minerals  Bimonthly ‐ Semi‐annually 

Nitrate  Bimonthly ‐ Semi‐annually 

Other Nitrogen Compounds  Bimonthly ‐ Semi‐annually 

Oxidants & Reductants  Bimonthly ‐ Semi‐annually 

Base/Neutral Extractable Organics  Bimonthly ‐ Semi‐annually 

Acid Extractable Organics  Bimonthly ‐ Semi‐annually 

Pesticides  Bimonthly ‐ Semi‐annually 

Purgeable Organics  Bimonthly ‐ Semi‐annually 

Miscellaneous Organics  Bimonthly ‐ Semi‐annually 

Physical Properties  Bimonthly ‐ Semi‐annually 

Iron and Manganese  Bimonthly ‐ Semi‐annually 

Trace Constituents  Bimonthly ‐ Semi‐annually 

Radioactivity  Bimonthly ‐ Semi‐annually 

a. Shallow wells monitored bimonthly; production wells monitored semiannually 

CEC Monitoring  CEC monitoring is currently not required by the permit; however, when the permit 
is amended in the future, it is expected to include CEC monitoring in accordance 
with the Recycled Water Policy and State regulations for groundwater 
replenishment using recycled water (also see CEC research in Section 4) 

Other Media 
Monitored/ 
Monitoring 
Locations 

 Recycled water (see Sections 3.1 and 3.2);  

 Surface water for the intake points to the Rio Hondo Spreading Grounds and 
San Gabriel River Spreading Grounds (see Section 3.5.4) 

Reporting/ 
Databases 

 Monthly and annual reports submitted to LARWQCB and the State Water 
Resources Control Board (SWRCB), Division of Drinking Water (formerly 
California Department of Public Health) 

 Data and reports submitted to the SWRCB GeoTracker online database, 
including groundwater monitoring data in Electronic Data Format, well 
locational data (latitude and longitude), and monitoring reports in Adobe 
Acrobat™ format: 

http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR10000
1790 

Quality 
Assurance / 
Quality Control 
(QA/QC) Program 

 Certified laboratories 

 Field blanks and blind duplicates; unusual analytical results are noted and 
compared to historical values/trends and if the result appears to be an outlier or 
anomaly, the result is flagged in the WRD database   

 Laboratory method blanks, control standards, matrix spike/matrix spike 
duplicates, and surrogate spikes 

 Eurofins Eaton Analytical, Inc. and other commercial laboratories:  
Comprehensive, written QA/QC program  
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Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by WRD, 
SDLAC, SWRCB Division of Drinking Water, and LARWQCB 

 

3.6.3.2 Alamitos Gap Seawater Intrusion Barrier Groundwater Quality Monitoring 

As discussed in Section 3.1.2, the AGB is operated by LACDPW and WRD’s Vander Lans AWTF 
produces the AWT recycled water that is delivered to the AGB for injection.  Information on 
groundwater monitoring associated with the AGB is presented in Table K‐23; and more details 
on the groundwater monitoring program are presented in Attachment K‐C.  The AGB 
groundwater monitoring well locations are shown in Figure K‐17.  WRD currently is pursuing a 
permit amendment for the current expansion of the Vander Lans AWTF. 

 

Table K-23  Alamitos Gap Seawater Intrusion Barrier Groundwater 
Quality Monitoring  

Program 
Origin 

2005 Permit – Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. 
R4‐2005‐0061: 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no=R4‐2005‐
0061&ci_no=8956&program_id=152914 

2006 Permit Amendment – Permit amended by State Water Resources Control Board 
(SWRCB) Water Quality Order No. 2006‐0001: 
http://www.swrcb.ca.gov/board_decisions/adopted_orders/water_quality/2006/wq
o/wqo2006_0001.pdf 

2007 Permit Amendment – Monitoring and Reporting Program amended per the 
California Department of Public Health (CDPH) letter dated March 23, 2007 

Responsible 
Agency 

Water Replenishment District of Southern California (WRD) 

Number of 
Monitoring 
Points 

10 groundwater monitoring wells 

Monitoring 
Locations 

Groundwater monitoring wells located in proximity to the Alamitos Gap Seawater 
Intrusion Barrier (see Figure K‐17) 

Constituents 
and 
Frequency 

 
Parametera  Monitoring Frequency 

Total Coliform  Quarterly 

Total Organic Carbon  Quarterly 

Biochemical Oxygen Demand (BOD5 20C)  Semi‐annuallyb 

Oil and Grease  Quarterly 

Total Nitrogen  Quarterly 

Boron  Quarterly 

Suspended Solids  Quarterly 

Turbidity  Quarterly 

Inorganics with Primary Maximum Contaminant Levels 
(MCLs) 

Quarterly 
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Total Dissolved Solids  Quarterly 

Chloride  Quarterly 

Other Parameters with Secondary MCLs  Quarterly 

Fluoride  Quarterly 

Radioactivity  Quarterly 

Regulated Organic Chemicals  Quarterly 

Disinfection Byproducts  Quarterly 

General Physical  Quarterly 

General Minerals  Quarterly 

Chemicals of Concern to LARWQCBb,c  Semi‐annually 

N‐Nitrosopyrrolidine  Semi‐annually 

Remaining Priority Pollutants 
Annually ‐ Semi‐

annually3 
a. A more comprehensive list of parameters is presented in Attachment K‐C 
b. Changed from quarterly to semi‐annually per CDPH March 23, 2007 letter 
c. Changed from semi‐annually to annually per CDPH March 23, 2007 letter, with the exception 

of Well 34’L‐503M where bis(2‐ethylhexyl)phthalate and phenanthrene are subject to semi‐
annual monitoring  

Other Media 
Monitored/
Monitoring 
Locations 

 Influent of WRD’s Leo J. Vander Lans Advanced Water Treatment Facility (Vander 
Lans AWTF), i.e., tertiary‐treated recycled water/effluent from Sanitation Districts of 
Los Angeles County’s Long Beach Water Reclamation Plant (see Section 3.2.1) 

 Blend of advanced treated recycled water (produced by WRD’s Vander Lans AWTF) 
and treated imported water (supplied by the Metropolitan Water District of Southern 
California) prior to delivery to the Alamitos Gap Seawater Intrusion Barrier for 
injection (see Section 3.1.2) 

 Advanced treated recycled water produced by WRD’s Vander Lans AWTF (see Section 
3.1.2)  

 Reporting of California Code of Regulations, Title 22 monitoring data from the 
nearest drinking water well to the Alamitos Gap Seawater Intrusion Barrier (City of 
Seal Beach Well SB‐LEI [State Well No. 05S/12W‐OlA03]) (see Section 3.6.4) 

Reporting/ 
Databases  

 Quarterly and annual reports submitted to LARWQCB and the State Water Resources 
Control Board (SWRCB), Division of Drinking Water (formerly California Department 
of Public Health) 

 Data and reports are submitted to the SWRCB GeoTracker online database, including 
groundwater quality data in Electronic Data Format, well locational data (latitude and 
longitude), and monitoring reports in Adobe Acrobat™ format: 

http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR100006793  

Quality 
Assurance / 
Quality 
Control 
(QA/QC) 
Program 

 Certified laboratories 

 Field blanks and blind duplicates; unusual analytical results are noted and compared 
to historical values/trends and if the result appears to be an outlier or anomaly, the 
result is flagged in the WRD database   

 Laboratory method blanks, control standards, matrix spike/matrix spike duplicates, 
and surrogate spikes  

 Data are checked for completeness as part of the reporting process 
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 Eurofins Eaton Analytical, Inc. and other commercial laboratories:  Comprehensive, 
written QA/QC program 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by WRD, the 
SWRCB Division of Drinking Water, and LARWQCB 

 

3.6.3.3 West Coast Basin Seawater Intrusion Barrier Groundwater Quality Monitoring 

As discussed in Section 3.1.3, the WCBB is owned and operated by LACDPW and WBMWD’s 
Edward C. Little WRF produces AWT recycled water that is delivered to the WCBB for injection.  
Information on groundwater monitoring associated with the WCBB Project is summarized in 
Table K‐24; and more details on the groundwater monitoring program are presented in 
Attachment K‐D.  Figure K‐18 shows groundwater monitoring wells associated with the WCBB. 

 

Table K-24  West Coast Basin Seawater Intrusion Barrier 
Groundwater Quality Monitoring  

Program 
Origin 

2006 Permit ‐ Los Angeles Regional Water Quality Control Board (LARWQCB) Order No.  
R4‐2006‐0009: 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no=R4‐
2006‐0009&ci_no=7485&program_id=153002 

2006 Permit Amendment – Permit amended by LARWQCB Order No.  R4‐2006‐0069 
http://63.199.216.6/larwqcb_new/permits/permit_display.php?order_no=R4‐
2006‐0069&program_id=4729&ci_no=7485 

Responsible 
Agency 

West Basin Municipal Water District (WBMWD) 

Number of 
Monitoring 
Points 

9 groundwater monitoring wells 

Monitoring 
Locations 

Groundwater monitoring wells located in proximity to the West Coast Basin Seawater 
Intrusion Barrier; see Figure K‐18  

Constituents 
and 
Frequency 

 

Parametera 
Monitoring 
Frequency 

Total Coliform  Quarterly 

Total Organic Carbon  Quarterly 

Carbonaceous Biochemical Oxygen Demand (CBOD5 20C)  Quarterly 

Oil and Grease  Quarterly 

Total Nitrogen  Quarterly 

Boron  Quarterly 

Suspended Solids  Quarterly 

Turbidity  Quarterly 

Inorganics with Primary Maximum Contaminant Levels  Quarterly 

Total Dissolved Solids  Quarterly 

Chloride  Quarterly 

Radioactivity  Quarterly 
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Regulated Organic Chemicals  Quarterly 

Disinfection Byproducts  Quarterly 

General Physical  Quarterly 

General Minerals  Quarterly 

Ethyl‐tert‐butyl ether  Semi‐annually 

Tert‐amyl‐methyl ether  Semi‐annually 

N‐nitrosopyrrolidine  Semi‐annually 

Chemicals with Notification Levels (NLs) (except WB‐1)  Semi‐annually 

Chemicals with NLs at WB‐1  Monthly 

Remaining Priority Pollutants  Semi‐annually 
a. More detailed information on specific parameters is presented in Attachment K‐D 

Other Media 
Monitored/ 
Monitoring 
Locations 

 Influent to WBMWD’s Edward C. Little Water Recycling Facility (i.e., secondary 
recycled water/effluent from the City of Los Angeles’ Hyperion Treatment Plant) 

 Effluent (i.e., advanced treated recycled water) from WBMWD’s Edward C. Little 
Water Recycling Facility; see Section 3.1.3  

 Blend of advanced treated recycled water (produced by Edward C. Little Water 
Recycling Facility) and treated imported water (supplied by the Metropolitan 
Water District of Southern California); see Section 3.1.3 

 Reporting of California Code of Regulations, Title 22 monitoring data from the 
nearest drinking water well to the West Coast Basin Seawater Intrusion Barrier 
(Manhattan Beach Well No. 11a); see Section 3.6.4  

 Groundwater monitoring wells in proximity to the West Coast Basin Seawater 
Intrusion Barrier that are not required by the permit 

Reporting/ 
Databases 

 Quarterly and annual reports submitted to LARWQCB and the State Water 
Resources Control Board (SWRCB), Division of Drinking Water (formerly California 
Department of Public Health) 

 Data and reports are submitted to the SWRCB GeoTracker online database, 
including groundwater quality data in Electronic Data Format, sampling points 
locational data (latitude and longitude), and monitoring reports in Adobe Acrobat™ 
format: 

http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR1000000
47  

Quality 
Assurance / 
Quality 
Control 
(QA/QC) 
Program 

 Certified laboratories 

 As part of the state/federal certification process, a lab must maintain a current QA/QC 
plan, current standards of practice for each analytical method, conduct method 
detection limit studies for each analytical method, and participate in performance 
evaluation blind check sample studies; in addition, the WBMWD laboratory has its 
own check sample program for its staff and for contract labs 

 Trip blanks are only used for volatile organic compounds 

 Eurofins Eaton Analytical, Inc. and other commercial laboratories:   Comprehensive, 
written QA/QC program 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by WBMWD, 
SWRCB Division of Drinking Water, and LARWQCB 
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3.6.3.4 Dominguez Gap Seawater Intrusion Barrier Groundwater Quality Monitoring 

As discussed in Section 3.1.4, the DGB is owned and operated by the LACDPW and the City of 
Los Angeles’ TIWRP produces AWT recycled water that is delivered to the DGB for injection.  
Information on groundwater monitoring in proximity to the DGB is summarized in Table K‐25; 
and more details on the parameters monitored as part of the DGB Project are presented 
Attachment K‐E.  Figure K‐19 shows the locations of the permit compliance monitoring wells.  
Water quality monitoring locations and frequency has been revised in accordance with permit 
amendments (WRD, 2012b). 

 

Table K-25  Dominguez Gap Seawater Intrusion Barrier 
Groundwater Quality Monitoring 

Program 
Origin 

2003 Permit – Los Angeles Regional Water Quality Control Board (LARWQCB) Order No.  
R4‐2003‐0134: 
http://www.waterboards.ca.gov/losangeles/board_decisions/adopted_orders/by_
year.shtml 

2007 Permit Amendment – Monitoring and Reporting Program amended per the 
California Department of Public Health (CDPH) letter dated June 25, 2007 and 
LARWQCB e‐mail dated June 19, 2007 

2010 Permit Amendment – Permit amended per LARWQCB Order R4‐2010‐0183: 

http://geotracker.waterboards.ca.gov/regulators/deliverable_documents/5496337
711/8654_R4‐2010‐0183_AMD.pdf 

2011 Permit Amendment – Permit amended per LARWQCB Order R4‐2011‐0034: 

http://geotracker.waterboards.ca.gov/regulators/deliverable_documents/2321897
745/8654_R4‐2011‐0034_WDR_amd.pdf 

2012 Permit Amendment – Monitoring and Reporting Program amended by LARWQCB 
letter dated July 20, 2012 

http://geotracker.waterboards.ca.gov/regulators/deliverable_documents/4160459
220/Dominguez%20Gap%20Barrier%20Project_Amend%20to%20MRP%2C%20CI%
208654_2012‐07‐20.pdf 

Responsible 
Agency 

Groundwater monitoring and reporting conducted by the Water Replenishment District 
of Southern California (WRD); treatment plant (Terminal Island Water Reclamation 
Plant/Advanced Water Purification Facility [TIWRP]) monitoring and reporting 
conducted by City of Los Angeles 

Number of 
Monitoring 
Points 

Groundwater samples are collected by WRD from the following: 

 3‐month nested monitoring wells a –  Total of 6 wells at three locations 

 ¼‐distance nested monitoring wells b  –  Total of 10 wells at two locations 

a. Refers to monitoring wells located within 3 months travel time from the Dominguez Gap 
Barrier (DGB) 

b. Refers to monitoring wells located ¼ distance from the DGB

Monitoring 
Locations 

The 3‐month nested monitoring wells and the ¼‐distance nested monitoring wells are 
located in proximity to the DGB (see Figure K‐19) 
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Constituents 
and 
Frequency 

Parametera  Monitoring Frequency 

Chlorine Residual  Annual 

Total Coliform  Quarterly 

Total Organic Carbon  Quarterly 

Biochemical Oxygen Demand (BOD5 20C)  Annual 

Oil and Grease  Annual 

Total Nitrogen  Quarterly 

Boron  Annual 

Suspended Solids  Annual 

Turbidity  Quarterly 

Inorganics   Quarterly‐Annual b 

Total Dissolved Solids  Quarterly 

Chloride  Quarterly 

Radioactivity  Annual 

Regulated Organic Chemicals  Quarterly‐Annual b 

Disinfection Byproducts  Annual 

General Physical  Quarterly‐Annual b 

General Minerals  Quarterly‐Annual b 

Ethyl‐tert‐butyl ether  Annual 

Tert‐amyl‐methyl ether  Annual 

Tert‐butyl‐alcohol  Annual 

1,2,3‐Trichloropropane  Annual 

N‐nitrosodimethylamine  Annual 

1,4‐Dioxane  Annual 

Dichlorodifluoromethane  Annual 

Chemicals with Notification Levels   Annual 

Remaining Priority Pollutants  Annual 
a. More detailed information on specific parameters is presented in Attachment K‐E 
b. Frequency variable depending on constituent 

Other Media 
Monitored/ 
Monitoring 
Locations 

 Tertiary treated recycled water also produced by the City of Los Angeles’ TIWRP; 
see Section 3.2.3 

 Effluent (i.e., advanced treated recycled water) from the TIWRP; see Section 3.1.4 

 Blend of advanced treated recycled water that is produced by the TIWRP and 
imported water that is supplied by the Metropolitan Water District of Southern 
California; see Section 3.1.4 

 Reporting of California Code of Regulations, Title 22 monitoring data from the 
nearest drinking water well to the DGB (California Water Service Company Well 
275‐01); see Section 3.6.4  

Reporting/ 
Databases 

 Quarterly and annual reports submitted to LARWQCB and the State Water 
Resources Control Board (SWRCB), Division of Drinking Water (formerly California 
Department of Public Health) 
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  Data and reports submitted to the SWRCB GeoTracker online database, including 
groundwater quality data in Electronic Data Format, well locational data (latitude 
and longitude), and monitoring reports in Adobe Acrobat™ format: 

http://geotracker.waterboards.ca.gov/profile_report.asp?global_id=WDR1000005
34 

Quality 
Assurance / 
Quality 
Control 
(QA/QC) 
Program 

 Certified laboratories 

 Utilize U.S. Environmental Protection Agency method acceptance criteria and 
laboratory internal controls for QC parameters, including preparation blanks, 
surrogates, spikes, duplicates and laboratory control samples 

 Laboratory data quality is quantitatively assessed through accuracy, precision, and 
respective method limitations 

 Qualitative assessment is conducted through comparability, representativeness, 
completeness, and sensitivity 

 Field QC includes field blanks, trip blanks for organics 

 Eurofins Eaton Analytical, Inc. and other commercial laboratories:  Comprehensive, 
written QA/QC program 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by the City of 
Los Angeles, the SWRCB Division of Drinking Water, and LARWQCB 

 

3.6.4 California Code of Regulations, Title 22 Drinking Water Well Program 

The City of Whittier, LADWP, Suburban Water Company, California Domestic Water Company, 
and San Gabriel Valley Water Company import groundwater that was extracted from the San 
Gabriel Basin and is used for water supply in the Study Area.  This imported groundwater is 
specifically used for drinking water, industrial activities, and/or irrigation and is considered to 
be de minimus contributors to the salt/nutrient loading.  Groundwater that will be utilized as 
drinking water is regulated under Title 22 of the California Code of Regulations. 

The SWRCB Division of Drinking Water (formerly CDPH) regulates public drinking water systems 
in the State to ensure the delivery of safe drinking water to the public.  A public drinking water 
system is defined as a system for the provision of water for human consumption through pipes 
or other constructed conveyances that has 15 or more service connections or regularly serves 
at least 25 individuals daily at least 60 days out of the year.  Private domestic wells are not 
regulated by the SWRCB Division of Drinking Water.   

The SWRCB Division of Drinking Water enforces the monitoring requirements established in 
Title 22 of the California Code of Regulations for drinking water wells and all the data collected 
must be reported to the SWRCB Division of Drinking Water, as summarized in Table K‐26 below.  
Title 22 also designates the regulatory limits (e.g., MCLs) for various water contaminants, 
including volatile organic compounds, non‐volatile synthetic organic compounds, inorganic 
chemicals, radionuclides, disinfection byproducts, general physical constituents, and other 
parameters. 
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Table K-26  California Code of Regulations, Title 22 Drinking Water 
Well Monitoring 

Program 
Origin 

Title 22 of the California Code of Regulations: 
http://www.cdph.ca.gov/certlic/drinkingwater/Pages/Lawbook.aspx 

Responsible 
Agency 

Drinking water well owners 

Number of 
Monitoring 
Points 

Groundwater samples from >400 production wells in the Central Basin and West Coast 
Basin (CBWCB) 

Monitoring 
Locations 

Active drinking water wells permitted by the State Water Resources Control Board 
(SWRCB), Division of Drinking Water (formerly California Department of Public Health) 
that are located throughout the CBWCB (see Figure K‐20) 

Constituents 
and 
Frequency 

Drinking water wells are sampled for many parameters, including coliform bacteria/E‐coli, 
volatile organic compounds, non‐volatile synthetic organic compounds, inorganic 
chemicals, radionuclides, disinfection byproducts, and other general physical constituents

The constituents monitored and the frequency of monitoring varies based on the well 
location, size of the water system, and history of water quality results 

These programs include the three indicators of salts and nutrients (total dissolved solids, 
chloride, and nitrate) designated in the Salt & Nutrient Management Plan 

Drinking water wells must be sampled in accordance with monitoring schedules 
(http://www.cdph.ca.gov/certlic/drinkingwater/Pages/Monitoring.aspx) enforced by the 
SWRCB Division of Drinking Water  

Other Media 
Monitored/ 
Monitoring 
Locations 

Water samples are collected at various locations throughout the distribution system, 
including:  

 Service connections to other systems or imported water service connections 

 Designated sampling points along the distribution piping  

 Effluent of water storage tanks and blending tanks 

 Effluent of treatment plants 

Reporting/ 
Databases 

 Analytical results are submitted directly to the SWRCB Division of Drinking Water 
database as Electronic Database Files:  
http://www.cdph.ca.gov/certlic/drinkingwater/Pages/EDT.aspx 

 Title 22 monitoring data can be downloaded from the SWRCB Division of Drinking 
Water website: http://www.cdph.ca.gov/certlic/drinkingwater/Pages/EDTlibrary.aspx 

 Title 22 monitoring data is also uploaded into the Water Replenishment District of 
Southern California’s (WRD’s) online Geographical Information System database, 
which provides groundwater quality data, well locations, well construction, and 
water levels for drinking water wells and WRD’s nested monitoring wells: 

http://gis.wrd.org/wrdmap/login.asp 

Quality 
Assurance / 
Quality 
Control 

 Certified laboratories and their established QA/QC programs 

 Utilize U.S Environmental Protection Agency method acceptance criteria and 
laboratory internal controls for QC parameters, including preparation blanks, 
surrogates, spikes, duplicates and laboratory control samples 
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(QA/QC) 
Program 

Compliance 
Oversight 

Data are reviewed for compliance and any necessary corrective actions by groundwater 
pumpers and the SWRCB Division of Drinking Water 

 

Figure K‐20 depicts the drinking water wells with recent (last five years) water quality data in 
the SWRCB Division of Drinking Water database. 

3.6.5 GAMA and USGS Groundwater Monitoring 

In 2000, the SWRCB established the GAMA Program, California's comprehensive groundwater 
quality monitoring program (http://www.swrcb.ca.gov/water_issues/programs/gama/).  The 
main goals of GAMA are to improve statewide groundwater monitoring, increase the 
availability of groundwater quality information to the public, and better understand and 
identify risks to groundwater resources.  There are currently four components to the GAMA 
Program: 

1. Priority Basin Project – To assess California’s drinking water aquifers, the U.S. Geological 
Survey (USGS) collects groundwater samples from public supply wells throughout the 
State and analyzes the samples for regulated and unregulated chemicals, including 
emerging contaminants such as pharmaceuticals and personal care products, isotopes, 
and age‐dating tracers.  Monitoring and assessments are on a 10‐year cycle, with trend 
monitoring more frequent.  More details on this project can be found at: 
http://www.swrcb.ca.gov/water_issues/programs/gama/priority_basin_projects.shtml. 

2. Domestic Well Project – Private wells in the State are sampled by volunteer well owners 
and samples are analyzed for nitrate, trace metals, volatile organic compounds, 
pesticides, and radionuclides. 

3. Special Studies Project – With the Lawrence Livermore National Laboratory as the 
project lead, specific groundwater quality studies have been conducted using state of 
the art scientific techniques and methods that help researchers and public policy 
planners to better understand how groundwater contamination occurs and behaves.  
Studies have included sources of nitrate, wastewater mixing, groundwater recharge, 
trace detection of pharmaceutical compounds and personal care products, using low‐
level anthropogenic compounds as tracers, and isotopic composition as a contamination 
source tool. 

4. GeoTracker GAMA – A publicly‐accessible, on‐line groundwater information system that 
integrates and displays water quality data on an interactive, searchable map 
(http://geotracker.waterboards.ca.gov/gama/).  Its analytical tools and reporting 
features help users assess groundwater quality and identify potential groundwater 
issues.  GeoTracker GAMA contains over 125 million data records from different sources 
such as cleanup sites, well logs, the SWRCB Division of Drinking Water (formerly CDPH) 
water quality data from public supply wells, water levels from the California Department 
of Water Resources, California Department of Pesticide Regulation, the GAMA Priority 
Basin Project, the GAMA Domestic Well Project, and the GAMA Special Studies Project. 
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As part of the GAMA Priority Basin Project (http://ca.water.usgs.gov/projects/gama/), the USGS 
collects and analyzes groundwater samples from public supply wells in the CBWCB for: 

 Synthetic organic constituents – Includes volatile organic compounds, gasoline 
oxygenates and their degradates, pesticides, polar pesticides and pesticide degradates, 
pharmaceutical compounds, and potential wastewater indicators); 

 Constituents of special interest – Includes perchlorate, n‐nitrosodimethylamine, 1,4‐
dioxane, and 1,2,3‐trichloropropane;  

 Inorganic constituents that can occur naturally – Includes nutrients, major and minor 
ions, and trace elements;  

 Radioactive constituents; 

 Microbial indicators; and 

 Naturally occurring isotopes and dissolved noble gases – Measured to help identify the 
sources and ages of the sampled groundwater (USGS, 2009).   

Data collected by the USGS in the CBWCB as part of the GAMA Priority Basin Project were sent 
to well owners in July 2007; the Assessment Report was released in September 2012 
(Goldwrath et al., 2012). 

Quality assurance samples (blanks, replicates, and samples for matrix spikes) are collected by 
USGS at approximately one‐fourth of the wells.  In addition, the USGS has conducted other 
recent groundwater quality studies in the CBWCB to characterize groundwater quality and 
saline intrusion (USGS, 2003 and 2004). 

3.6.6 Environmental Release Sites 

In general, groundwater in the main producing aquifers of the CBWCB is of good quality.  
However, localized areas of marginal to poor quality water does exist, primarily at the basin 
margins where seawater intrusion occurred in the past and also in shallow groundwater near 
“environmental release sites.”  Environmental release sites are commercial and industrial 
properties where improper activities (e.g., leaking aboveground and underground storage 
tanks, leaking pipelines, spills, illegal discharges, etc.) have contaminated groundwater with 
localized plumes of petroleum fuels, solvents, and other hazardous substances.  In general, 
these plumes are predominantly limited to shallow groundwater.  However, as the aquifers and 
confining layers in the CBWCB are typically inter‐fingered, the quality of groundwater in the 
deeper production aquifers is threatened by the migration of pollutants from the upper 
aquifers.  This is particularly true in the forebay areas.   

Thousands of environmental release sites in the CBWCB are actively investigated, monitored, 
and remediated under existing programs managed by the LARWQCB, DTSC, USEPA, and local 
regulatory agencies.  In addition, voluntary monitoring and investigations are conducted at 
some contaminated sites.  At many of these contaminated sites, groundwater monitoring wells 
have been installed and samples are collected on a regular basis and results are reported to the 
lead regulatory agency. 
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Figure K‐21 shows all active and inactive environmental release sites in the Study Area including 
land disposal sites, military sites, cleanup program sites, and active or proposed Superfund 
sites.  Active sites are properties currently being investigated or cleaned up under regulatory 
agency review or oversight.  Inactive sites are cases that have been closed by the relevant 
regulatory agency.  For Superfund sites and active land disposal sites indicated in Figure 21, call‐
out boxes show the name of the site and the main constituents of concern (COCs).   

Chemicals commonly associated with the environmental release sites in the CBWCB are 
trichloroethylene (TCE), tetrachloroethylene (PCE), metals, perchlorate, and hexavalent 
chromium.  While 1,4‐dioxane is not identified as a COC at any contaminated sites listed in the 
SWRCB’s GeoTracker database, widespread detections in groundwater in the Study Area 
indicate that 1,4‐dioxane is likely associated with contaminated sites.  Figure K‐22 shows active 
and inactive leaking underground storage tank (LUST) sites.  The primary COCs associated with 
LUST sites are petroleum hydrocarbons and gasoline additives including benzene, toluene, 
ethylbenzene, xylenes, and methyl tertiary butyl ether (MTBE). 

In an effort to minimize or eliminate threats to groundwater supplies, WRD established the 
Groundwater Contamination Prevention Program.  As part of this program, WRD created and 
administers the CBWCB Groundwater Contamination Forum, a data‐sharing and discussion 
forum with key stakeholders that include the USEPA, DTSC, LARWQCB, CDPH (now the SWRCB 
Division of Drinking Water), USGS, and various cities and drinking water purveyors.  In 2005, 
these stakeholders drafted and signed a Memorandum of Understanding, agreeing to meet 
regularly and share data on groundwater contaminated sites within the CBWCB.  As a key 
stakeholder, WRD has been tracking and working in close consultation with the regulatory 
agencies to provide data and technical support to expedite investigations and cleanups at 
priority groundwater contaminated sites within the CBWCB.   

Priority environmental release sites in the CBWCB were selected by WRD, with input from the 
other members of the CBWCB Groundwater Contamination Forum, based on certain criteria 
such as hydrogeology, depth and concentration of the contaminants, fate and transport of the 
COCs, distance to nearby water supply wells, presence of contaminated drinking water wells in 
the site vicinity, proximity to recharge areas, and status of site 
characterization/remediation.  The current list of WRD’s priority groundwater contaminated 
sites are provided in Appendix G Hydrogeologic Conceptual Model and Existing Salt and 
Nutrient Groundwater Quality of the SNMP.  

Recent reports and data collected for environmental release sites can be downloaded from the 
following publicly‐accessible websites: 

1. SWRCB GeoTracker database:  http://geotracker.waterboards.ca.gov/ 

2. DTSC EnviroStor database:  http://www.envirostor.dtsc.ca.gov/public/ 

3. USEPA Superfund Sites in Los Angeles County:  
http://cfpub.epa.gov/supercpad/cursites/srchrslt.cfm?start=1&CFID=119282638&CFTO
KEN=86264905&jsessionid=3830a8482203d5c3ca4d5176316f4a365760  

‐ Revised 1/27/2015 



 

Appendix K – Monitoring Plan                              83 
Salt and Nutrient Management Plan for the Central Basin and West Coast Basin   February 12, 2015 

3.6.7 Regional Groundwater Level Monitoring 

Groundwater levels in the CBWCB have been monitored and recorded since the early 1900s.  
WRD tracks groundwater levels continuously in their nested monitoring wells located 
throughout the CBWCB using automatic data‐loggers and by manually measuring the depth to 
water in the wells quarterly.  Water levels in production wells located throughout the CBWCB 
are also tracked by WRD.   

On November 4, 2009, the State Legislature amended the Water Code with SBx7‐6, which 
mandated a statewide groundwater elevation monitoring program to track seasonal and long‐
term trends in groundwater elevations in California's groundwater basins.  In accordance with 
this amendment to the Water Code, DWR developed the California Statewide Groundwater 
Elevation Monitoring (CASGEM) program.  In October 2011, WRD was assigned to be the 
Designated Monitoring Entity (DME) responsible for collecting and reporting CBWCB 
groundwater level data to CASGEM.  DWR developed an online system for DMEs to submit 
groundwater elevation data, which is compatible with DWR's Water Data Library.  Water level 
data collected by DWR is available to the public at the following website:  
http://www.water.ca.gov/waterdatalibrary/. 

In order to capture the daily and seasonal variations in water levels, WRD installed automatic 
data‐logging equipment in most of the nested monitoring wells to measure and record water 
levels four times per day.  In addition, water levels are manually measured at least quarterly in 
all the nested monitoring wells.  WRD also obtains water level data from cooperating entities 
such as the pumpers, DWR, and LACDPW, who collect water levels from their wells.  These data 
are entered into WRD’s Geographic Information System (GIS) water level database for archiving 
and analysis. 

Water level measurements recorded during the water year, groundwater elevation contour 
maps based on Fall measurements, and groundwater level change maps based on the 
difference between that Fall and the previous Fall measurements are presented and discussed 
in each RGWMR (see Section 3.6.1).  Long‐term water level hydrographs and historical annual 
change in groundwater storage are presented in WRD’s annual Engineering Survey and Report.  
These reports are available for download on the WRD website: 
http://www.wrd.org/engineering/groundwater‐engineering‐reports.php.   

The LACDPW also monitors water levels in a network of wells in the Study Area and these data 
can be accessed on their website (http://dpw.lacounty.gov/general/wells/). 

3.7 Climatological Monitoring 

Precipitation has been continuously recorded in the region since the beginning of the twentieth 
century.  LACDPW operates 244 rain gauges and 15 evapotranspiration stations in Los Angeles 
County.  Maps and index lists of the stations are provided in Attachment K‐O.  Rainfall and 
evaporation data are published by the LACDPW in their annual Hydrologic Reports 
(http://dpw.lacounty.gov/wrd/report/). 

Data relating to precipitation in the region is also available from the California Irrigation 
Management Information System (CIMIS).  CIMIS, a division of the California Department of 
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Water Resources (DWR), tracks and records climate data in the State.  In addition to 
precipitation, these weather stations collect data for sunlight, wind speed, humidity, and 
calculate evaporation rates.  A map and information on the two stations located in the Study 
Area are provided in Attachment K‐O.  Data can be downloaded from the CIMIS website 
(http://wwwcimis.water.ca.gov/cimis/welcome.jsp). 

Precipitation water quality data are available from the Clean Air Status and Trends Network 
(CASTNET) on the USEPA website (http://epa.gov/castnet/javaweb/index.html).  CASTNET is a 
national air quality monitoring network designed to provide data to assess trends in air quality, 
atmospheric deposition, and ecological effects due to changes in air pollutant emissions.  
Precipitation water quality was collected from the CASNET Converse Station for estimation of 
the S/N loading associated with precipitation infiltration and dry deposition.  A map showing 
the location of the Converse station is provided in Attachment K‐O.  Generally, precipitation has 
very low S/N concentrations.  Dry deposition or atmospheric deposition is the process by which 
airborne pollutants are deposited to the earth.  These pollutants include, but are not limited to, 
sulfur dioxide, nitrogen oxides, ammonia, and mercury and represent a source of S/N loading to 
groundwater. 
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4 Constituents of Emerging Concern (CECs) 

CECs are a diverse group of relatively unregulated chemicals that have been shown to occur at 
trace levels in municipal wastewater discharges, ambient receiving waters, and drinking water 
supplies.  CECs include pharmaceuticals, personal care products, and other commercial and 
industrial compounds.  These chemicals are now detected as the result of more sensitive 
analytical methods.  Information regarding their public health significance is evolving with the 
development of acceptable daily intake levels and drinking water equivalent levels.   

In the Study Area, monitoring for CECs is being conducted for the groundwater recharge 
projects that utilize recycled water and for special studies as summarized in Table K‐27.  There 
are also ongoing leading edge research projects sponsored by entities such as the Water 
Research Foundation and the WateReuse Research Foundation and some of the SNMP 
stakeholders.  Given the robustness of data for CECs, including the reliability of analytical 
methods, there is a sufficient level of CEC monitoring being performed in the Study Area, 
including annual monitoring at several groundwater recharge sites.  This monitoring is 
supplemented by ongoing leading edge research efforts.   

4.1 California Regulatory Requirements for CECs 

In accordance with the SWRCB Recycled Water Policy, a Science Advisory Panel (Panel) was 
formed to identify a list of CECs for monitoring recycled water used for groundwater recharge 
and landscape irrigation.  The Panel completed its report (Panel Report) on CECs in June 2010 
(http://ftp.sccwrp.org/pub/download/DOCUMENTS/CECpanel/CECMonitoringInCARecycledWat
er_FinalReport.pdf) and recommended monitoring of selected health‐based and treatment 
performance indicator CECs and surrogates for groundwater recharge projects.  No CEC 
monitoring was recommended for landscape irrigation due to the low risk for ingestion of the 
water.  The groundwater recharge monitoring recommendations were directed at surface 
spreading using tertiary treated recycled water (specifically for recycled water and groundwater 
monitoring) and injection projects using reverse osmosis and advanced oxidation (specifically 
for recycled water monitoring).  The Panel did not address or make recommendations related 
to CEC monitoring for SNMPs.   

The Recycled Water Policy was amended by the SWRCB on January 22, 2013 
(http://www.swrcb.ca.gov/water_issues/programs/water_recycling_policy/draft_amendment_
to_policy.shtml) and was approved by the Office of Administrative Law on April 25, 2013 
(SWRCB, 2013).  The Recycled Water Policy Amendment 
(http://www.swrcb.ca.gov/board_decisions/adopted_orders/resolutions/2013/rs2013_0003_a.
pdf) provides the final list of specific CECs for monitoring (summarized in Table K‐28) and 
monitoring frequencies to be incorporated into permits for planned groundwater recharge 
projects.  The next update by an expert panel is scheduled to occur in 2015.   

Regulations regarding groundwater replenishment (both surface and subsurface applications) 
using recycled municipal wastewater are specified in California Code of Regulations, Title 22, 
Division 4, Chapter 3, Articles 5.1 and 5.2.  These regulations include a number of measures to 
ensure protection of groundwater quality, including CEC monitoring.  
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Table K-27  Summary of CEC Monitoring / Studies for the CBWCB 

Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

MONITORING PROGRAM 

Alamitos Gap 
Seawater 
Intrusion Barrier 

Advanced 
treated 
recycled water 

Plant product water 
from WRD’s Leo J. 
Vander Lans 
Advanced Water 
Treatment Facility 
(Vander Lans AWTF) 

 17 estradiol 

 Caffeine 

 Triclosan 

 DEET 

 Sucralose 

 NDMA 

Annually, with the 
exception of NDMA, 
which is monitored 
quarterly  

CEC monitoring is 
conducted in 
accordance with the 
Recycled Water Policy 
and State regulations 
for  groundwater 
replenishment using 
recycled water 
(California Code of 
Regulations (CCR), Title 
22, Division 4, Chapter 
3, Water Recycling 
Criteria) 

Water Replenishment 
District of Southern 
California (WRD) 

Quarterly and annual 
reports submitted to the 
Los Angeles Regional 
Water Quality Control 
Board (LARWQCB) and 
the State Water 
Resources Control Board 
(SWRCB) Division of 
Drinking Water 
(formerly California 
Department of Public 
Health [CDPH]) and 
posted on the SWRCB 
GeoTracker online 
database: 
http://geotracker.water
boards.ca.gov/profile_re
port.asp?global_id=WDR
100006793 
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Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

MONITORING PROGRAM 

Dominguez Gap 
Seawater 
Intrusion Barrier 

Advanced 
treated 
recycled water 

Plant product water 
from City of Los 
Angeles’ Terminal 
Island Water 
Reclamation 
Plant/Advanced 
Waste Treatment 
Facilities 

 EDCs 

 Pharmaceuticals 
and other 
Chemicals 

Annually 

In future permit 
amendments, 
modifications to CEC 
monitoring will be 
made in accordance 
with the Recycled 
Water Policy and State 
regulations for  
groundwater 
replenishment using 
recycled water (CCR, 
Title 22, Division 4, 
Chapter 3, Water 
Recycling Criteria) 

City of Los Angeles 

Quarterly and annual 
reports submitted to 
LARWQCB and the 
SWRCB Division of 
Drinking Water 
(formerly CDPH) and 
posted on the SWRCB 
GeoTracker online 
database: 
http://geotracker.water
boards.ca.gov/profile_re
port.asp?global_id=WDR
100000534 
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Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

MONITORING PROGRAM 

West Coast Basin 
Seawater 
Intrusion Barrier 

Advanced 
treated 
recycled water 

Plant product water 
from WBMWD’s 
Edward C. Little 
Water Recycling 
Facility (ELWRF) 

 EDCs 

 Pharmaceuticals 
and other 
Chemicals 

Annually 

In future permit 
amendments, 
modifications to CEC 
monitoring will be 
made in accordance 
with the Recycled 
Water Policy and State 
regulations for  
groundwater 
replenishment using 
recycled water (CCR, 
Title 22, Division 4, 
Chapter 3, Water 
Recycling Criteria) 

West Basin Municipal 
Water District 
(WBMWD) 

Quarterly and annual 
reports submitted to 
LARWQCB and the 
SWRCB Division of 
Drinking Water 
(formerly CDPH) and 
posted on the SWRCB 
GeoTracker online 
database: 
http://geotracker.water
boards.ca.gov/profile_re
port.asp?global_id=WDR
100000047  
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Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

MONITORING PROGRAM 

SDLAC’s National 
Pollutant 
Discharge 
Elimination 
System Permits 

Tertiary‐
treated 
recycled water 

Effluent from 
SDLAC’s: 

 Pomona Water 
Reclamation Plant 
(WRP)  

 Whittier Narrows 
WRP 

 San Jose Creek 
WRP (expected 
monitoring in the 
future) 

 Los Coyotes WRP 
(expected 
monitoring in the 
future) 

 Long Beach WRP 
(expected 
monitoring in the 
future) 

 Endocrine 
Disrupting 
Chemicals (EDCs) 

 Pharmaceuticals 
and Personal Care 
Products (PPCPs) 

 Pesticides 

 Other CECs 

Annually for 2 years  Sanitation Districts of 
Los Angeles County 
(SDLAC) 

Annual reports 
submitted to LARWQCB 
and posted on the 
SWRCB California 
Integrated Water 
Quality System (CIWQS) 
online database: 
http://ciwqs.waterboard
s.ca.gov/ciwqs/readOnly
/PublicReportEsmrAtGla
nceServlet?inCommand
=reset 
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Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

MONITORING PROGRAM 

Groundwater 
Ambient 
Monitoring and 
Assessment 
Program (GAMA) 

Groundwater  Public supply wells 
located throughout 
the State, including 
those located within 
the CBWCB 

 Pharmaceuticals 

 Potential 
wastewater 
indicator 
compounds 

Once every 10 years  United States Geological 
Survey (USGS) and 
SWRCB 

Goldwrath et al., 2012 

Report available from: 
http://www.swrcb.ca.go
v/water_issues/program
s/gama/docs/dsr_coasta
llabasin.pdf 

SPECIAL STUDIES/RESEARCH PROJECTS 

1,4‐Dioxane and 
1,2,3‐
Trichloropropane 
(1,2,3‐TCP) 
Occurrence 
Studies 

Groundwater  WRD’s nested 
groundwater 
monitoring wells, 
which are screened 
in specific aquifers 

 1,4‐Dioxane 

 1,2,3‐TCP 

1,4‐Dioxane sampling  
conducted in nested 
wells located in the 
Montebello Forebay 
from 2002 through 
2003 

1,4‐Dioxane and 
1,2,3‐TCP sampling 
conducted in all nested 
wells in 2012 

WRD 

WRD’s annual Regional 
Groundwater 
Monitoring Reports:  
http://www.wrd.org/en
gineering/groundwater‐
engineering‐reports.php 

WRD’s online GIS 
database: 
http://gis.wrd.org/wrdm
ap/login.asp 
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Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

SPECIAL STUDIES/RESEARCH PROJECTS 

Expert Panel 
Advanced 
Treated Recycled 
Water Study  

Advanced 
treated 
recycled water 

Effluent from 
WBMWD’s Edward C. 
Little Water 
Recycling Facility 

 EDCs 

 PPCPs 

Quarterly for one year 
beginning in August 
2009; frequency 
lowered to once per 
year and monitoring is 
conducted as part of 
routine permit 
compliance program 

WBMWD 

Quarterly and annual 
reports submitted to 
LARWQCB and the 
SWRCB Division of 
Drinking Water 
(formerly CDPH) and 
posted on the SWRCB 
GeoTracker online 
database: 
http://geotracker.water
boards.ca.gov/profile_re
port.asp?global_id=WDR
100000047  

Development Of 
Indicators and 
Surrogates for 
Chemical 
Contaminant 
Removal during 
Wastewater 
Treatment and 
Reclamation 

 Tertiary 
recycled 
water 

 Groundwater 

In Central Basin:  

 Spreading basin 

 Monitoring wells 

 Soil columns 

 EDCs 

 PPCPs 

N/A  WateReuse Research 
Foundation (WRF) 
Project No. 03‐014 

WRF Report No. 03‐014‐
01 (Drewes et al., 2008): 
http://www.waterboard
s.ca.gov/water_issues/p
rograms/grants_loans/w
ater_recycling/research/
03_014_01.pdf   
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Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

SPECIAL STUDIES/RESEARCH PROJECTS 

Toxicological 
Relevance of 
Endocrine 
Disruptors and 
Pharmaceuticals 
in Drinking Water  

Influent and 
effluent 
samples of 
water 
treatment 
plants 

20 Drinking water 
treatment plants and 
4 wastewater 
treatment plants 
across the 
continental U.S., 
including 195 plants 
located in States 
within the Pacific 
Time Zone  

Developed 
acceptable daily 
intake (ADI) values 
and drinking water 
equivalent levels 
(DWEL) for:  

 Pharmaceuticals  

 EDCs 

 Steroid 
hormones 

 Phytoestrogens 

N/A  Water Research 
Foundation  Project No. 
3085 and WRRF Project 
No. 04‐003 

Report (Snyder et al., 
2008) available from 
WRRF: 
https://www.watereuse.
org/files/images/2008‐
AwwaRF‐3085.pdf  

NDMA Fate and 
Transport Study 

 Groundwater 
 Surface 
water 

 Tertiary 
treated 
recycled 
water  

 Wells in the vicinity 
of the Montebello 
Forebay Spreading 
Grounds  

 Surface water in 
the vicinity of 
SDLAC’s Pomona, 
Whittier Narrows, 
and San Jose Creek 
WRPs 

 Effluent (tertiary 
treated recycled 
water) from 
SDLAC’s Pomona, 
Whittier Narrows, 
and San Jose Creek 
WRPs 

NDMA 

(Also conducted 
modeling for key 
receptor wells, 
surface water, and 
groundwater) 

N/A  SDLAC 

Montebello Forebay 
Attenuation and Dilution 
Studies Report 
(Kennedy/Jenks/Todd, 
2008) available at: 
http://www.waterboard
s.ca.gov/waterrights/wa
ter_issues/programs/ba
y_delta/docs/cmnt0817
12/srcsd/kennedystudie
s.pdf 
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Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

SPECIAL STUDIES/RESEARCH PROJECTS 

Contributions of 
Household 
Chemicals to 
Sewage and their 
Relevance to 
Municipal 
Wastewater 
Systems and the 
Environment  

 Raw sewage 

 Secondary 
effluent 
from 
wastewater 
reclamation 
plant 

 Tertiary 
recycled 
water 

Water reclamation 
plant (facility 
unnamed in the 
report) in the Central 
Basin including a 
pilot scale 
membrane 
bioreactor 

 EDCs 

 PPCPs 

N/A  WRRF Project No. 04‐
018 and Water 
Environment Research 
Foundation 

Report (Drewes et al., 
2009) available from 
WRRF: 
http://www.watereuse.
org/files/images/03‐CTS‐
21UR.pdf  

Monitoring 
Strategies for 
CECs in Recycled 
Water 

Existing 
recycled water 
data 

Survey sent to 
California 
stakeholders 

 PPCPs 

 EDCs 

N/A  Southern California 
Coastal Water Research 
Project (SCCWRP) and 
SWRCB 

Report (Anderson et al., 
2010) available at: 
http://ftp.sccwrp.org/pu
b/download/DOCUMEN
TS/CECpanel/CECMonito
ringInCARecycledWater_
FinalReport.pdf   
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Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

SPECIAL STUDIES/RESEARCH PROJECTS 

Development and 
Application of 
Tools to Assess 
and Understand 
the Relative Risks 
of Drugs and 
Other Chemicals 
in Indirect 
Potable Reuse 

Existing 
monitoring 
data 
associated with 
the 
Montebello 
Forebay 
Groundwater 
Recharge 
Project 

N/A  Developed tolerable 
daily intake (TDI) 
values and DWELs 
values for: 

 PPCPs  

 EDCs 

N/A  WRRF Project No. 06‐
018 

Report (Bruce et al., 
2010) available from 
WRRF: 
http://www.watereuse.
org/product/06‐018   

Sampling Report 
for Emerging 
Constituents in 
the Santa Ana 
Region 

 Treated 
wastewater  

 Surface 
water 

 Untreated 
imported 
water 

 Effluent of 22 
wastewater 
treatment plants in 
the Santa Ana River 
Watershed 

 2 locations along 
the Santa Ana 
River) 

 1 location from the 
State Water Project

 1 location near the 
terminus of the 
Colorado River 
Aqueduct 

 Pharmaceuticals 

 Food additives 

 Pesticides 

Samples collected in 
2010, 2011, and 2012 

Santa Ana Watershed 
Project Authority 
(SAWPA) 

Report (SAWPA, 2012) 
available from:  
http://www.sawpa.org/
wp‐
content/uploads/2012/0
5/EC‐Report‐for‐2012‐
Final.pdf 
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Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

SPECIAL STUDIES/RESEARCH PROJECTS 

1,4‐Dioxane 
Occurrence and 
Fate Study 

 Raw 
wastewater  

 Tertiary‐
treated 
recycled 
water 

Influent and effluent 
of SDLAC’s Pomona, 
Whittier Narrows, 
and San Jose Creek 
WRPs 

1,4‐Dioxane  Study conducted in 
2011 

SDLAC 

Data available upon 
request from SDLAC 

Development of 
Surrogates to 
Determine the 
Efficacy of Soil 
Aquifer 
Treatment 
Systems for the 
Removal of 
Organic 
Chemicals 

 Tertiary‐
treated 
recycled 
water 

 Groundwater 

Montebello Forebay 
Spreading Grounds:  

 Spreading basins 
 Monitoring Wells in 
the proximity to 
the spreading 
basins 

 EDCs  

 PPCPs 

N/A  WRRF Project No. 05‐
004 

Report (Drewes and 
Snyder, 2011) available 
from WRRF: 
http://www.watereuse.
org/product/05‐004‐1   

Monitoring 
Strategies for 
CECs in 
California’s 
Aquatic 
Ecosystems 

Existing data 
for: 

 Recycled 
water 

 Surface 
water 

 Stormwater 

Review of literature, 
CEC recycled water 
data, and available 
data from the 2011 
Los Angeles Regional 
Water Quality 
Control Board 
Surface Water CEC 
Study 

 EDCs 

 PPCPs 

 Pesticides 

N/A  Southern California 
Coastal Water Research 
Project (SCCWRP) 

Report (Anderson et al., 
2012) available from 
SCCWRP:  
http://ftp.sccwrp.org/pu
b/download/DOCUMEN
TS/TechnicalReports/69
2_CECEcosystemsPanelR
eport_Final.pdf   
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Project 
Media 
Monitored 

Monitoring 
Locations 

Constituents of 
Emerging Concern 
(CECs) Monitored 

Frequency 
Responsible Agency and 
Reporting/Database 

SPECIAL STUDIES/RESEARCH PROJECTS 

Role of Retention 
Time in the 
Environmental 
Buffer of Indirect 
Potable Reuse 
Projects 

 

 Tertiary‐
treated 
recycled 
water 

 Groundwater 

Montebello Forebay 
Spreading Grounds:  

 Spreading basins 

 Monitoring Wells in 
the proximity to 
the spreading 
basins 

 

 EDCs 

 PPCPs 

N/A  WRRF Project No. 10‐
005 

This study is In progress; 
a report is expected to 
be issued by WRRF in 
2014/15 

Occurrence and 
Fate of Chemicals 
of Emerging 
Concern in 
Coastal Urban 
Rivers Receiving 
Treated 
Municipal 
Wastewater  

 

 Tertiary‐
treated 
recycled 
water 

 Surface 
water 

 San Gabriel River 
 Los Angeles River 

 EDCs 

 PPCPs 

 Pesticides 

 Other CECs 

Study conducted in 
2011 

SCCWRP 
http://www.sccwrp.org  

Study is in progress; 
report will be issued by 
SCCWRP when available 
  

CECs in Coastal 
Watersheds in 
the Los Angeles 
Region and in 
Sediment & Fish 
Tissue (Phase II) 

 Surface 
water 

 Sediment 

 Fish Tissue 

 Santa Clara River 
 San Gabriel River 
 Los Angeles River 

 EDCs 

 PPCPs 

 Pesticides 

 Other CECs 

Sampling expected to 
be conducted in 2013 

SCCWRP 
http://www.sccwrp.org  

Study is in progress; 
report is expected to be 
issued by SCCWRP in 
2014 
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Table K-28  SWRCB Recycled Water Policy CECs to be Monitored 

Constituenta 
Constituent 

Group 
Relevance/Indicator 

Type 
Reporting 
Limit (µg/L) 

Groundwater Recharge and Reuse – Surface Application 

17β‐estradiol  Steroid hormones  Health  0.001 

Caffeine  Stimulant Health & Performance  0.05

N‐Nitrosodimethylamine 
(NDMA) 

Disinfection 
byproduct 

Health  0.002 

Triclosan  Antimicrobial  Health  0.05 

Gemfibrozil  Pharmaceutical  Performance  0.01 

Iopromide  Pharmaceutical  Performance  0.05 

N,N‐Diethyl‐meta‐toluamide 
(DEET) 

Personal care 
product 

Performance  0.05 

Sucralose  Food additive  Performance  0.1 

Groundwater Recharge and Reuse – Subsurface Application 

17β‐estradiol  Steroid hormones  Health  0.001 

Caffeine  Stimulant  Health & Performance  0.05 

NDMA  Disinfection 
byproduct 

Health & Performance  0.002 

Triclosan  Antimicrobial  Health  0.05 

DEET  Personal care 
product 

Performance  0.05 

Sucralose  Food additive  Performance  0.1 
µg/L – micrograms per liter 
a. Monitoring frequency is quarterly for the initial assessment phase, semi‐annually for the baseline phase, and 

semi‐annually to annually for the standard operation phase; CECs can be removed or monitoring can increase 
based on the results 

 

Regulations regarding groundwater replenishment (both surface and subsurface applications) 
using recycled water are specified in California Code of Regulations, Title 22, Division 4, Chapter 
3, Articles 5.1 and 5.2.  These regulations establish monitoring requirements for indicator 
compounds that will be selected by the project sponsor based on several factors, including the 
indicator compound’s ability to characterize the presence of CECs.  Project sponsors must 
conduct studies at initial operation of the groundwater recharge project and at 5‐year intervals 
thereafter to determine the occurrence of indicator compounds in the recycled water.  The 
protocol for the occurrence study, the study’s results, and the indicator compounds to be 
monitored shall be reviewed and approved by the SWRCB Division of Drinking Water (formerly 
CDPH).  

The LARWQCB has taken actions to begin to address CECs and has begun to include 
requirements for CEC Special Studies in NPDES permits for Publicly Owned Treatment Works in 
the region.  The development of a CEC monitoring strategy for the Los Angeles region was 
identified as a priority project during the project selection phase of the 2011‐13 Basin Plan 
triennial review.     
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In January 2013, the LARWQCB sent letters to NPDES dischargers in the Los Angeles Region 
discharging to fresh surface water with requirements to conduct CEC special studies, including 
SDLAC’s Pomona and Whittier Narrows WRPs, which amended existing CEC requirements.  
Effective immediately, the CECs required to be analyzed in NPDES‐permit required special 
studies are to be replaced by the CECs in Table K‐29 and monitored annually for at least two 
years, with results to be included in annual reports.  Unless required by another condition of 
the permit, data collection is not required for constituents for which at least two years of data 
have already been collected.  

 

Table K-29  January 2013 Los Angeles Regional Water Quality 
Control Board NPDES Special Study CEC Effluent Monitoring 

Constituents – Monitoring 1/year for 2 Years 

17‐Alpha Ethinylestradiol  Lipitor 

17‐Beta Estradiol  Iopromide 

Estrone  Sulfamethoxazole 

Bisphenol A  Trimethoprim 

Nonylphenol  Salicylic acid 

Nonylphenol Polyethoxylates  Tris (2‐chloroethyl) phosphate (TCEP) 

Octylphenol  Tris (1‐chloro‐2‐propyl) phosphate (TCPP) 

Octylphenol Polyethoxylates  Tris (2‐chloroethyl) phosphate (TDCP) 

Polybrominated Diphneyl Ethers  Triclosan 

Acetaminophen  Bifenthrin 

Amoxicillin  Permethrin 

Azithromycin  Chlorpyrifos 

Carbamazepine  Galaxolide 

Caffeine  Diclofenac 

Ciproflaxin  Butyl benzyl phthalate 

N,N‐Diethyl‐m‐toluamide (DEET)  Perfluorooctane Sulfonate (PFOS) 

Dilantin  Fipronil 

Gemfibrozil  Meprobamate 

Ibuprofen   

 

CEC monitoring requirements have been included in existing permits issued for the injection of 
AWT recycled water at the AGB, DGB, and WCBB (see Section 3.1), as summarized in Table 
K‐27.  The list of CECs is based on former (pre‐2008) draft groundwater recharge regulations 
that had been issued by the California Department of Public Health (designated as the Endnote 
5 compounds) and consists of the following: 

 Hormones:  ethinyl estradiol, 17‐B estradiol, estrone. 

 "Industrial" endocrine disruptors:  bisphenol A, nonylphenol and nonylphenol 
polyethoxylate, octylphenol and octylphenol polyethoxylate, polybrominated diphenyl 
ethers. 
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 Pharmaceuticals and others substances:  acetaminophen, amoxicillin, azithromycin, 
caffeine, carbamazepine, ciprofloxacin, ethylenediamine tetra‐acetic acid, gemfibrozil, 
ibuprofen, iodinated contrast media, lipitor, methadone, morphine, salicylic acid, and 
triclosan. 

As discussed in Section 3.6.5 of this Plan, the USGS (2009) has conducted some groundwater 
monitoring for CECs in the CBWCB under the GAMA Program.   

In addition, the Southern California Coastal Water Research Project (SCCWRP, 2012) with the 
David and Lucile Packard Foundation sponsored an expert panel that prepared a report 
(Monitoring Strategies for Chemicals of Emerging Concern (CECs) in California’s Aquatic 
Ecosystems: Recommendations of a Science Advisory Panel, 
http://ftp.sccwrp.org/pub/download/DOCUMENTS/TechnicalReports/692_CECEcosystemsPane
lReport_Final.pdf) that provides the State with recommendations on appropriate monitoring 
and management strategies for CECs to limit the impact on oceans, estuaries and coastal 
wetlands, and freshwater ecosystems.  The recommendations were presented to the SWRCB in 
October 2012.  Based on these recommendations and input from stakeholders, the SWRCB is 
preparing a staff report that will be presented to their Board to seek input and direction on CEC 
monitoring for NPDES permits, including discharges to inland surface waters.   

4.2 CEC Special Studies 

Stakeholders in the Study Area have conducted or are currently affiliated with a number of 
studies that are investigating CECs.  Examples include: 

 In September 2007, SDLAC began analyzing for CECs in the effluent of their wastewater 
treatment plants, including the Long Beach WRP, Los Coyotes WRP, Pomona WRP, 
Whittier Narrows WRP, and San Jose Creek WRP.  SDLAC prepared a report (provided as 
Attachment K‐P) that discusses the program for WRP effluent samples collected from 
September 2007 to July 2012.  SDLAC’s report also includes results for N‐
nitrosodimethylamine (NDMA), butyl benzyl phthalate, bis(2‐ethylhexyl)phthalate, and 
chlorpyrifos.  Although these constituents are not typically classified as CECs, they were 
treated as CECs by the Recycled Water Policy Science Advisory Panel’s investigation of 
CECs and thus included in this evaluation.  The list of CECs and number of data points for 
each constituent for WRPs in the Study Area is presented in Table K‐30.  Other than 
NDMA, none of the detected CECs exceeded monitoring triggers for human‐health 
related effects established by the SWRCB Recycled Water Policy Panel. 

 

Table K-30  Number of Data Points – SDLAC WRP Effluent CEC 
Monitoring 

Constituent 
SDLAC WRPsa – Number of Data Points 

LB  LC  POM  SJCE  SJCW  WN 

1,2,3‐Trichloropropane  12  11  12  11  11  7 

17‐Alpha Ethinylestradiol  30  5  34  39  39  31 

17‐Beta Estradiol  30  5  34  39  39  31 
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Constituent 
SDLAC WRPsa – Number of Data Points 

LB  LC  POM  SJCE  SJCW  WN 

4‐Nonylphenol (tech mix)  28  5  32  37  37  29 

4‐tert Octylphenol  28  5  32  37  37  29 

Acetaminophen  22  5  10  9  9  9 

Amoxicillin  2  2  4  4  4  4 

Androstenedione  1  1  0  0  1  0 

Atenolol  2  2  2  3  3  2 

Atorvastatin  22  5  25  28  28  22 

Azithromycin  22  5  25  28  28  22 

Bifenthrin  0  0  0  0  0  0 

Bisphenol A  22  5  25  28  28  22 

Bis(2‐ethylhexyl)phthalate  14  22  66  35  33  34 

Butyl benzyl phthalate  12  13  12  12  11  12 

Caffeine  5  5  6  7  7  6 

Carbamazepine  22  5  25  28  28  22 

Chlorpyrifos  0  0  7  1  1  0 

Ciproflaxin  2  2  4  4  4  4 

DEET2  5  5  6  7  7  6 

Diclofenac  22  5  23  26  26  20 

Dilantin (Phenytoin)  5  5  6  7  7  6 

Erythromycin‐H2O  19  2  21  23  23  17 

Estriol  1  1  0  0  1  0 

Estrone  30  5  34  39  39  31 

Fluoxetine  22  5  23  26  26  20 

Furosemide  19  2  21  24  24  18 

Gemfibrozil  22  5  25  28  28  22 

Hydrazine  2  2  2  2  2  2 

Ibuprofen  22  5  25  28  28  22 

Iohexol  4  4  6  7  7  6 

Iopromide  22  5  25  28  28  22 

Ketoprofen  2  2  2  3  3  2 

Meprobamate  3  3  4  4  4  4 

Metoprolol  2  2  2  3  3  2 

Naproxen  19  2  21  24  24  18 

N‐Nitrosodimethylamine  81  3  66  67  69  67 

N‐Nitrosopyrrolidine  3  3  2  2  2  2 

Nonylphenol diethoxylate  3  3  4  4  4  4 

Nonylphenol monoethoxylate 3  3  4  4  4  4 

Octylphenol diethoxylate  3  3  4  4  4  4 

Octylphenol monoethoxylate 3  3  4  4  4  4 

o‐OH Atorvastatin  2  2  2  3  3  2 

p‐OH Atorvastatin  2  2  2  3  3  2 

PBDE2‐28  2  2  4  4  4  4 

PBDE‐47  2  2  4  4  4  4 

PBDE‐99  2  2  4  4  4  4 
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Constituent 
SDLAC WRPsa – Number of Data Points 

LB  LC  POM  SJCE  SJCW  WN 

PBDE‐100  2  2  4  4  4  4 

PBDE‐153  2  2  4  4  4  4 

PDBE‐154  2  2  4  4  4  4 

PBDE‐183  2  2  4  4  4  4 

PBDE‐209  2  2  4  4  4  4 

Permethrin  0  0  0  3  0  0 

Primidone  19  2  21  24  24  18 

Progesterone  29  4  32  37  37  29 

Propanolol  5  5  4  5  5  4 

Quinoline  2  2  2  2  2  2 

Salicylic acid  2  2  4  4  4  4 

Sucralose  3  3  2  2  2  2 

Sulfamethoxazole  22  5  25  28  28  22 

TCEPb  5  5  6  7  7  6 

Testosterone  1  1  0  0  1  0 

Triclocarban  5  5  4  5  5  4 

Triclosan  22  5  25  28  28  22 

Trimethoprim  21  4  25  28  28  22 
a. Sanitation District of Los Angeles County’s (SDLAC’s) Water Reclamation Plants (WRPs): Long 

Beach (LB); Los Coyotes (LC); Pomona (POM); San Jose Creek East (SJCE); San Jose Creek West 
(SJCW); and Whittier Narrows (WN)  

b. N,N‐Diethyl‐meta‐toluamide (DEET), Polybrominated diphenyl ethers (PBDE), Tris (2‐chloroethyl) 
phosphate (TCEP) 

  

 SDLAC study of NDMA fate and transport at the Montebello Forebay 
(Kennedy/Jenks/Todd, 2008).  The study was designed to assess the transport and fate 
of NDMA between groundwater and SDLAC’s Pomona WRP, San Jose Creek WRP, and 
Whittier Narrows WRP.  NDMA is both formed and degraded in the wastewater 
treatment process, and levels in the effluent can vary substantially with different 
treatment processes.  The study found that NDMA is attenuated in both surface water 
systems due to UV from exposure to sunlight and groundwater systems due to 
biodegradation through soil aquifer treatment.  The study concluded that NDMA in 
recycled water recharged at the MFSG does not impact nearby water supply wells. 

 In May, June, and July 2011, the SDLAC monitored effluent samples at the San Jose 
Creek WRP, Pomona WRP, and Whittier Narrows WRP as part of a three‐month study to 
investigate the occurrence of 1,4‐dioxane in the influent and its fate through the WRP 
treatment processes.  There appears to be a consistent low level of 1,4‐dioxane in all 
WRP effluent.   

 Between 2002 and 2003, WRD conducted a groundwater investigation in the 
Montebello Forebay and results showed that 1,4‐dioxane was not detected in any of its 
routinely monitored nested groundwater monitoring wells.   
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 In 2012, WRD analyzed samples from all their nested groundwater monitoring wells for 
1,4‐dioxane and 1,2,3‐TCP.  In the Central Basin, 1,4‐dioxane was detected in 12 out of 
30 nested monitoring well locations between 1 and 10 µg/L; most detections are in and 
around the Montebello Forebay.  1,2,3‐TCP was detected in shallow zones at two nested 
monitoring locations in the Central Basin.  In the West Coast Basin, 1,4‐dioxane was 
detected at one nested monitoring location in the shallowest zone and no 1,2,3‐TCP was 
detected. 

 Drinking water systems are not required by State regulations to monitor for 1,4‐
dioxane.  Nevertheless, because of concerns about possible contamination, a number of 
systems were directed by CDPH (now the SWRCB Division of Drinking Water) or 
voluntarily sampled their supplies for 1,4‐dioxane.  Based on samples collected between 
2000 and 2011, 1,4‐dioxane was detected in some drinking water wells located within 
the CBWCB.  A summary of the 1,4‐dioxane data is reported on the following website:  
http://www.cdph.ca.gov/certlic/drinkingwater/Pages/1,4‐Dioxane.aspx.  

 In August 2009, WBMWD commenced a CEC study of its AWT recycled water based on 
recommendations from an expert panel that was convened by WBMWD to support 
increasing the percentage of recycled water injected at the WCBB to 100 percent.  The 
study consists of quarterly monitoring for one year for atrazine, boron, carbamazepine, 
DEET, 1,4‐dioxane, estrone, gemfibrozil, iopromide, meprobamate, dilantin, 
sulfamethoxazone, and TECP.  The data were provided to CDPH (now the SWRCB 
Division of Drinking Water) and the LARWQCB.  The monitoring frequency was 
subsequently lowered to once per year and included in LARWQCB reports. 

 During 2010 through 2011, samples were collected from 23 different wastewater 
treatment plants operating in the Santa Ana region, from two locations along the Santa 
Ana River (MWD crossing and Prado Dam), one location in the State Water Project (Devil 
Canyon), and one location near the terminus of the Colorado River Aqueduct (San 
Jacinto West Portal) (Risk Sciences, 2011).  The State Project Water and Colorado River 
water samples were representative of imported water used in the SNMP Study Area.  
Samples were analyzed for 11 analytes in 2010, 13 analytes in 2011, and 15 analytes in 
2012 including pharmaceuticals, food additives, and pesticides.  The report is available 
at: http://www.sawpa.org/wp‐content/uploads/2012/05/EC‐Report‐for‐2012‐Final.pdf.  

 There have been multiple WateReuse Research Foundation (WRRF), Water Environment 
Research Foundation, and Water Research Foundation studies related to CEC indicators 
and surrogates, treatment, analytical methods, and health effects.  Many are specific to 
the existing groundwater recharge projects in the Study Area including the following 
studies. 

o WateReuse Research Foundation (WRF) Project No. 03‐014 – Drewes et al. 
(2008) evaluated CEC surrogates and indicators for an unnamed facility in 
Central Basin to evaluate soil aquifer treatment performance looking at tertiary 
recycled water and groundwater.  CEC were grouped into removal categories 
(good > 90 percent), intermediate (25 to 90 percent), and poor (< 25 percent).  
Only two CEC were in the poor removal category (carbamazepine and 
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primidone).  The report is available at:  
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/water_re
cycling/research/03_014_01.pdf. 

o Water Research Foundation  Project No. 3085 and WRRF Project No. 04‐003 – 
Synder et al. (2008) addressed the fundamental issue of potential human health 
impacts from the trace concentrations of endocrine disrupting chemicals (EDCs) 
and pharmaceuticals and personal care products (PPCPs) detected in drinking 
waters from across the United States by combining toxicological literature 
reviews and analytical monitoring results.  The study developed drinking water 
equivalent levels (DWELs) for 16 PPCPs and 13 EDCs and risk metrics that can be 
used to evaluate concentrations of CECs in recycled water and drinking water.  
The report is available at:  https://www.watereuse.org/files/images/2008‐
AwwaRF‐3085.pdf. 

o WRRF Project No. 04‐018 and Water Environment Research Foundation Study – 
Drewes et al. (2009) evaluated CECs for a water reclamation plant (unnamed in 
report) located in the Central Basin and looked at removal during biological 
treatment.  For most of the compounds evaluated, secondary treatment 
achieved 80 percent removals of the CECs studied.  The report is available at:  
http://www.watereuse.org/files/images/03‐CTS‐21UR.pdf. 

o WRRF Project No. 06‐018 – Bruce et al. (2010) continued the work of Snyder et 
al. (2008) by developing tolerable daily intake (TDI) values and DWELs for 43 
CECs, including pharmaceuticals and EDCs.  The study also developed risk metrics 
that can be used to evaluate concentrations of CECs in recycled water and 
drinking water.  The report is available at:  
http://www.watereuse.org/product/06‐018. 

o WRRF Project No. 05‐004 – Drewes and Snyder (2011) evaluated the removal of 
ECDs and PPCPs in the Montebello Forebay Spreading Grounds by evaluating 
tertiary recycled water in the spreading basins and the San Gabriel River 
Spreading Grounds test basin and observing concentrations in adjacent 
monitoring wells.  Of the compounds studies, most were well removed with the 
exception of some CECs, including carbamazepine, primidone, DEET, and flame 
retardants.  It is noteworthy, based on other research, to point out that the 
concentration of recalcitrant compounds found in the recycled water and 
groundwater are in nanograms per liter (ng/L) levels compared to corresponding 
DWELs that are at microgram per liter (ug/L) levels.  The report is available at:  
http://www.watereuse.org/product/05‐004‐1. 

o WRRF Project No. 10‐005 – Jörg E. Drewes is the principal investigator for a 
project that is evaluating CEC removal at the San Gabriel River Spreading 
Grounds test basin and adjacent monitoring wells.  The CECs include PPCPs and 
EDCs.  The report for the research is expected to be issued in 2014/15.   
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5 Conclusion 

In accordance with the Recycled Water Policy, this Monitoring Plan for the CBWCB SNMP was 
developed through a collaborative process involving major CBWCB stakeholders, including the 
WRD, LACDPW, WBMWD, LADWP, SDLAC, and MWD.  For over 50 years, these agencies as well 
as other local agencies and numerous cities have been collaborating and implementing critical 
measures, such as water reclamation and reuse, water conservation, improved maintenance of 
supply and delivery infrastructure, and the capture and use of stormwater, to prevent overdraft 
and replenish the CBWCB aquifer system.   

This SNMP Monitoring Program that was developed to assess TDS, chloride, and nitrate, which 
were determined in the SNMP to be the indicator compounds for S/Ns in the CBWCB.  Seventy 
(70) WRD nested groundwater monitoring wells (referred to as the SNMP monitoring wells) at 
13 locations throughout the CBWCB have been designated for S/N sampling and reporting as 
part of the SNMP Monitoring Program.  WRD shall be responsible for collecting TDS, chloride, 
and nitrate data from the SNMP monitoring wells on a semi‐annual basis and submitting this 
data to SWRCB’s online GeoTracker database. 

Other existing monitoring programs in the CBWCB, as well as special studies that have been 
conducted or are in progress were documented in this report.  As documented, the existing 
monitoring programs provide a comprehensive and continuing assessment of the overall health 
of the basins and allow for proper management of S/N loading on a sustainable basis.  The 
extensive amount of historical data collected in the CBWCB has allowed a regional 
characterization of S/N groundwater quality, development of water quality trends, and 
projection of future groundwater quality to be included in the SNMP, thereby demonstrating 
the adequacy of the existing monitoring programs.  Thus, the CBWCB are highly managed and 
rigorously monitored groundwater basins and no additional monitoring programs were found 
to be warranted at this time. 

Monitoring for CECs in the Study Area is being conducted for the groundwater recharge 
projects that utilize recycled water, wastewater treatment plants that discharge to surface 
water, and for special studies.  There are also ongoing leading edge research efforts to further 
develop analytical methods and understand the health implications of low level detections.  As 
such, no additional CEC monitoring was found to be warranted in the CBWCB and thus, not 
proposed as part of the SNMP Monitoring Program.   

Based on results from the SNMP Monitoring Program, the SNMP Monitoring Plan will be 
updated as necessary.  Additionally, the SNMP Monitoring Plan will be reviewed and updated as 
necessary as part of the SNMP review every 10 years. 
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  Attachment K‐A 

List of Definitions 

Below is a list of terms that provide an overall understanding of the Salt and Nutrient 
Management Plan (SNMP), including those used in this document. 

Activated Sludge Biological Treatment – A treatment process that uses aeration tanks to 
bubble air through primary treated wastewater to supply air to microorganisms that feed on 
the organic materials in these tanks.  The water is sent to settling tanks, where the 
microorganisms clump together and settle to the bottom, where they are removed and 
recycled back into the treatment process (also called Secondary Treatment). 

Added salts and nutrients – Salt and nutrients that are added through the use of water sources, 
including fertilizers and amendments, leaching from dry deposition, and dissolution from 
formation media.   

Advanced Oxidation – A chemical oxidation process that relies on the hydroxyl radical for the 
destruction of trace organic constituents found in water. 

Advanced Water Treatment (AWT) – Wastewater treatment technologies used to remove total 
dissolved solids and or trace constituents for specific reuse applications. 

Allowable Pumping Allocations – The Courts adjudicated maximum groundwater pumping 
rights for an individual or entity under the Central Basin Judgment and West Coast Basin 
Judgment. 

Anti‐Degradation – California’s Anti‐Degradation Policy requires that existing high quality water 
be maintained to the maximum extent possible.  Lowering of the quality is allowed only if the 
change is consistent with maximum benefit to people of State, will not unreasonably affect 
present and potential beneficial uses, will not result in water quality lower than applicable 
standards.  Waste discharge requirements for proposed discharges will result in the best 
practicable treatment or control of the discharge necessary to assure no pollution or nuisance 
and the highest water quality consistent with maximum benefit to people of the State.  

Aquifer – A geologic formation under the ground that is saturated with groundwater and 
sufficiently permeable to allow movement of quantities of water to wells and springs. 

Aquifer Storage and Recovery – The injection of water into an aquifer for later recovery and 
use. 

Artificial Recharge – The process of adding a water source such as recycled water, stormwater, 
or imported water to aquifers under controlled conditions for withdrawal at a later date, or 
used as a barrier to prevent seawater or other contaminants from entering the aquifer.  Water 
can be recharged by a number of methods including infiltration via basins or galleries or by the 
use of injection wells.  See definition for Managed Aquifer Recharge.   

Assimilative Capacity – The condition in which existing water quality is better than that 
required to support the most sensitive beneficial use(s) of the basin, i.e. existing salt and 
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nutrient concentrations in groundwater are below Water Quality Objectives.  See Current 
Assimilative Capacity and Future Assimilative Capacity. 

Base Case (same as baseline and historical period) – The average source water and salt and 
nutrient inflows and outflows during the baseline/historical period (Water Year 2000‐01 to 
2009‐10).  The average of the Base Case is used for predicting the future 15‐year water 
balances with adjustments in inflow and outflow based solely on future projects.  See definition 
for Future Planning Period. 

Baseline (same as Base Case and historical period) – The average source water and salt and 
nutrient inflows and outflows during the historical period (Water Year 2000‐01 to 2009‐10).  
The average of the Baseline is used for predicting the future 15‐year water balances with 
adjustments in inflow and outflow based solely on future projects.  See definition for Future 
Planning Period. 

Basin Plan – Water Quality Control Plan that was issued by the Los Angeles Regional Water 
Quality Control Board (LARWQCB) in 1994 to preserve and enhance water quality and protect 
the beneficial uses of all regional waters in the Los Angeles Region.  Specifically, the Basin Plan 
designates the beneficial uses for surface water and groundwater, establishes numerical 
objectives (referred to as Water Quality Objectives [WQOs]) that must be attained or 
maintained to protect the designated beneficial uses and conform to the State’s Anti‐
Degradation Policy, and describes implementation programs to protect all waters in the region.  
The Basin Plan can be downloaded from this website:  
http://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_plan/basin_plan_do
cumentation.shtml. 

Basin Plan Objective (BPO) – Numerical limits established for various constituents in 
groundwater.  BPOs, also referred to as Water Quality Objectives (WQOs), are set forth in the 
Basin Plan that was issued by the LARWQCB.  See definition for Basin Plan. 

Best Management Practices (BMPs) – BMPs for stormwater address the increased volume and 
rate of runoff from impervious surfaces and the concentration of pollutants in the runoff.  
BMPs can include structural systems and non‐structural programs. 

Calibration – For the existing United States Geological Services (USGS) groundwater flow model 
of the Central Basin and West Coast Basin, calibration is the process of adjusting hydraulic 
properties to better simulate observed groundwater levels and trends.  A calibration process 
was also conducted for the salt and nutrient loading analysis for the Salt and Nutrient 
Management Plan, whereby historical groundwater quality trends were compared with the 
mixing model predicted groundwater quality trends.  Adjustments to loading assumptions were 
made to more closely match observed data.   

California Environmental Quality Act – The State Water Resources Control Board (SWRCB) 
Recycled Water Policy requires that the Salt and Nutrient Management Plan (SNMP) comply 
with the applicable CEQA requirements.  CEQA requires State and local agencies determine the 
potential significant environmental impacts of proposed projects and identify measures to 
avoid or mitigate these impacts where feasible.  The CEQA Guidelines, which provide the 
protocol by which State and local agencies comply with CEQA requirements, are detailed in 
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California Code of Regulations, Title 14 § 15000 et seq.  The basic purposes of CEQA are to: 1) 
inform decision makers and public about the potential significant environmental effects of a 
proposed project, 2) identify ways that environmental damage may be mitigated, 3) prevent 
significant, avoidable damage to the environment by requiring changes in projects, through the 
selection of alternative projects or the use of mitigation measures when feasible, and 4) 
disclose to the public why an agency approved a project if significant effects are involved 
(California Code Regulations, Title 14, § 15002(a)).  CEQA analysis is a required part of the 
SNMP adoption process in accordance with the SWRCB’s certified regulatory program.  As such, 
for the purpose of RWQCB adoption of a Basin Plan amendment, the RWQCB will be the lead 
agency for purposes of CEQA and stakeholders will fund SNMP development including any 
necessary analysis and documentation to comply with CEQA. 

Central Basin – The California Department of Water Resources (DWR) defines the Central 
Subbasin (DWR Subbasin Number 4‐11.04) as occupying a substantial portion (277 square 
miles) of the Coastal Plain of the Los Angeles Groundwater Basin.  In the SNMP, the Central 
“Subbasin” is referred to as the Central “Basin”.  The WRD boundaries include a portion, but 
not all of the DWR Central Basin extent. 

Chemicals of Concern – Specific constituents identified at environmental release sites to be the 
focus of monitoring and potential remediation. 

Chloride – A common inorganic salt that is naturally‐occurring and is commonly expressed in 
terms of milligrams per liter (mg/L).  High concentrations of chloride near the coast may 
indicate seawater influence.  Elevated chloride concentrations above the Secondary Maximum 
Contaminant Level of 500 mg/L are undesirable for aesthetic reasons related to taste, odor, or 
appearance of the water and not for health reasons; however, elevated chloride concentrations 
in water can damage crops, affect plant growth, and damage municipal and industrial 
equipment.  For the SNMP, chloride, total dissolved solids (TDS), and nitrate have been 
determined to be the most appropriate indicators of salts and nutrients in the Central Basin and 
West Coast Basin (CBWCB).  See definition for Salt and Nutrients. 

Coastal Areas – Groundwater basin areas seaward of the seawater intrusion barriers and near 
the coast that have very high concentrations of total dissolved solids (TDS) and chloride and a 
lack of significant production.  These areas were both included and excluded from calculation of 
Central Basin and West Coast Basin salt and nutrient (S/N) water quality averages.   

Confined Aquifer – These aquifers exist where the groundwater is bounded between layers of 
impermeable substances like clay or dense rock.  When tapped by a well, water in confined 
aquifers is forced up, sometimes above the soil surface.  

Confining Unit or Aquitard – A layer of sediments of low hydraulic conductivity located 
adjacent to an aquifer. 

Conservative – Conservative with respect to a constituent means a constituent that does not 
significantly interact with subsurface media (vadose zone and saturated zone) and therefore, is 
not readily attenuated in the subsurface. 
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Constituents of Emerging Concern (CECs)  – CECs are generally chemicals for which there are 
no established water quality standards or Notification Levels (see definition below).  These 
chemicals may be present in waters at very low concentrations and are now detected as the 
result of more sensitive analytical methods.  Information regarding their health significance is 
evolving with the development of acceptable daily intake levels and drinking water equivalent 
levels; however, information is lacking on the full spectrum of potential CECs and their health 
significance in mixtures.  CECs include several types of chemicals such as (i) pesticides, (ii) 
pharmaceuticals and ingredients in personal care products, (iii) veterinary medicines, (iv) 
endocrine disruptors, and others.  The State Water Resources Control Board (SWRCB) Recycled 
Water Policy states that Salt and Nutrient Management Plan shall include a “. . . provision for 
annual monitoring of Emerging Constituents of Emerging Concern (e.g. endocrine disrupters, 
personal care products or pharmaceuticals) (CECs) consistent with recommendations by CDPH 
and consistent with any actions by the State Water Board taken pursuant to paragraph 10(b) of 
this Policy.” (SWRCB, 2009 and 2013) 

Contaminated Sites – See Environmental Release Sites. 

Current Assimilative Capacity – The difference between Basin Plan Water Quality Objectives 
and average ambient groundwater quality in the individual basin or subarea.   

Delivered Water – Blend of various waters that are delivered to the seawater intrusion barriers 
for injection or to the Montebello Forebay Spreading Grounds and San Gabriel River for 
groundwater recharge.  At the seawater intrusion barriers, a blend/mix of recycled and treated 
imported water is used for injection and at the Montebello Forebay Spreading Grounds and San 
Gabriel River, a blend/mix of recycled, untreated imported, and local surface water is used for 
recharge. 

Desalters – Treatment facilities that extract and treat high chloride and TDS groundwater from 
areas impacted by seawater intrusion.   

Dry Deposition or Atmospheric Deposition – The process by which airborne pollutants are 
deposited to the earth.  These pollutants include, but are not limited to, sulfur dioxide, nitrogen 
oxides, ammonia, and mercury and represent a source of salt and nutrient (S/N) loading to 
groundwater. 

Environmental Release Sites – Commercial and industrial sites where activities (e.g., leaking 
aboveground and underground storage tanks, leaking sewer and oil pipelines, and illegal 
discharges) have contaminated groundwater with localized plumes of petroleum fuels, solvents, 
and other hazardous substances.  

Existing Water Quality – Current quality of groundwater in the basin over the most recent 
5‐year averaging period of 2007 through 2012.  See definition for water quality averaging 
period. 

Fate and Transport – The movement and attenuation of constituents in the environment.  Salt 
and nutrient fate and transport is based on groundwater flow directions and rates and on the 
characteristics of individual salts and nutrients and subsurface media.   
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First Flush – Stormwater sample collected immediately following the first significant rainfall 
event of the year. 

Fiscal Year – The period from July 1 to June 30 of the following year.   

Forebay – An area where large volumes of surface water recharge the regional aquifers. 

Future Assimilative Capacity – The difference between the predicted future groundwater 
quality at the end of the future planning period and basin plan water quality objectives.  

Future Planning Period – Period of time over which future loading will be assessed.  Since the 
historical period covers water years 2000‐01 through 2009‐10, the future planning period 
encompasses water years 2010‐11 through 2024‐25.  See definition for historical period.  While 
water year 2010‐11 has passed, it is not included in the historical period because reporting 
tends to lag data collection and some data collected during water year 2010‐11 that is required 
to support the historical period analysis may not be available or published yet. 

Gaining Reach – A gaining reach of a river or stream is where groundwater recharges surface 
water.  

Goals and Objectives – Goals and objectives for this project are related to plans for recharge 
and use of recycled water, stormwater/surface water, and imported water. 

Greater Los Angeles County (GLAC) Integrated Regional Water Management Plan (IRWMP) – 
A regional project with the goal of optimizing local water resources to reduce the region’s 
reliance on imported water.  

Groundwater – Water found in the spaces between soil particles and cracks in rocks 
underground (located in the saturation zone).  Groundwater is a natural resource that is used 
for drinking, recreation, industry, and growing crops. 

Groundwater Basins Master Plan (GBMP) – The Water Replenishment District of Southern 
California (WRD), in coordination with other basin stakeholders, has developed a Draft 
Groundwater Basins Master Plan (GBMP).  The intent of this plan is to provide a single 
reference document for parties operating within and maintaining the Central Basin and West 
Coast Basin (CBWCB).  This GBMP complements the efforts of the Water Independence Now 
(WIN) program by identifying projects and programs to enhance basin replenishment, increase 
the reliability of groundwater resources, improve and protect groundwater quality, and ensure 
that the groundwater supplies are suitable for beneficial uses. 

Groundwater Reliability Improvement Program (GRIP) – The Water Replenishment District of 
Southern California (WRD), in coordination with the Sanitation Districts of Los Angeles County 
(SDLAC) is developing the GRIP recycled water project as a part of WRD’s Water Independence 
Now (WIN) strategy.  The overall goal of GRIP is to offset the current use of imported water 
with recycled water for groundwater replenishment in the Central Basin.  Specifically, GRIP 
objectives include: 1) provide a sustainable and reliable source of recycled water for 
groundwater basin replenishment via the Montebello Forebay, 2) implement a cost‐effective 
and environmentally sound project,  3) protect the groundwater quality of the basin, 4) comply 
with pertinent regulatory requirements employing an institutionally feasible approach, and 5) 
provide up to 21,000 acre‐feet per year (AFY) of recycled water consistent with current and 
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future needs within approximately 10 years.  As a result of multiple studies over a number of 
years to evaluate of a wide spectrum of potential water supply reliability improvement projects, 
two different GRIP projects, as described below, were determined to be the best alternatives to 
completely replace imported water (up to 21,000 AFY) for recharge at the Montebello Forebay 
Spreading Grounds. Potential water quality impacts of both GRIP alternatives were simulated 
by the SNMP mixing model.  

 GRIP Recycled Water Project A (GRIP A) – A combination of tertiary‐treated (11,000 

acre‐feet per year [AFY]) and AWT (10,000 AFY) recycled water to replace imported 

water. 

 GRIP Recycled Water Project B (GRIP B) – 100% tertiary‐treated recycled water (21,000 

AFY) to replace imported water. 

Historical Period – The period of time for assessment of baseline or base case salt and nutrient 
inflows and outflows, which covers Water Years 2000‐01 through 2009‐10. 

Historical Sources of Salt and Nutrients – Includes historical agriculture, livestock, septic 
systems, and other sources that have contributed to salt and nutrient loading in the Central 
Basin and West Coast Basin.  

Implementation Measures – Strategies, projects, or programs that were developed by 
stakeholders in the Central Basin and West Coast Basin to control, reduce, or manage (mitigate) 
salt and nutrient loading to the groundwater basin on a sustainable basis.  

Imported Water – Water that is imported to the Central Basin and West Coast Basin (CBWCB) 
from three major sources:  the Sacramento‐San Joaquin Delta (northern California), Colorado 
River, and Owens Valley/Mono Basin (eastern Sierra Nevada Mountains).  Metropolitan Water 
District of Southern California (MWD) imports surface water from northern California (State 
Water Project) and the Colorado River (via the 242‐mile Colorado River Aqueduct) to the 
CBWCB.  The Los Angeles Department of Water and Power (LADWP) imports water from the 
Owens Valley/Mono Basin to the City of Los Angeles via the Los Angeles Aqueduct.   

Inflow – A type of water or constituent (or water balance component) that is flowing into the 
groundwater basin or subarea within the basin.  See definition for Water Budget/Balance. 

In‐Lieu Program – Program established by the Water Replenishment of Southern California to 
offset the pumping in the Central Basin and West Coast Basin to lower the annual overdraft and 
reduce artificial replenishment needs.  It helps provide an alternate means of replenishing the 
groundwater supply by encouraging basin pumpers to purchase surplus imported water when 
available instead of pumping groundwater.  This can help raise water levels in areas that are 
otherwise more difficult to address.  

Irrigation and Precipitation Return Flows – The portion of precipitation and applied irrigation 
that percolates to groundwater.  

Local Water – Local water includes stormwater and base surface water flow. 

Low Impact Development (LID) – Design techniques that infiltrate, filter, store, evaporate, and 
detain surface water runoff close to its source.  LID can include management measures such as 
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maintenance practices, street sweeping, public education, and outreach programs.  The main 
goals of LID are to increase groundwater recharge and improve stormwater quality. 

Managed Aquifer Recharge – The process of adding a water source such as recycled water to 
aquifers under controlled conditions for withdrawal at a later date, or used as a barrier to 
prevent saltwater or other contaminants from entering the aquifer.  Water can be recharged by 
a number of methods including infiltration via spreading basins or by the use of injection wells.  
(See definition of Artificial Recharge; also called Groundwater Recharge.) 

Managed Safe Yield – The amount of groundwater that can be withdrawn from the Central 
Basin and West Coast Basin without long‐term adverse effects assuming natural managed 
aquifer recharge.     

Maximum Contaminant Levels (MCL) – The highest level of a contaminant that is allowed in 
drinking water and is protective of human health.  Primary MCLs are established by the United 
States Environmental Protection Agency and the State Water Resources Control Board, Division 
of Drinking Water (formerly the California Department of Public Health) and reflect not only the 
chemicals’ health risks but also factors such as their detectability and treatability, as well as the 
cost of treatment.   

Microfiltration (MF) – A treatment system that passes liquid through semipermeable 
membranes to exclude particles ranging in size from 0.005‐2.0 micrometer (μm). 

Mixing Model – A spreadsheet model that was developed for the Salt and Nutrient 
Management Plan to estimate salt and nutrient concentrations in groundwater.  Future salt and 
nutrients inflows and outflows are mixed (instantaneously) with baseline concentrations to 
estimate future water quality.  

Natural Safe Yield – The amount of groundwater that can be withdrawn from the Central Basin 
and West Coast Basin without adverse effect, assuming natural groundwater replenishment. 

Nitrification/Denitrification (NdN) – A biological treatment process used for nitrogen removal 
that converts ammonia to nitrate, and nitrate to nitrogen gas. 

Nitrate (NO3) – A colorless, odorless, and tasteless compound that is present in some 
groundwater and is commonly expressed in terms of milligrams per liter (mg/L).  Nitrate is the 
primary form of nitrogen detected in groundwater.  High levels of nitrate in groundwater are 
associated with agricultural activities, septic systems, confined animal facilities, landscape 
fertilization, and wastewater treatment facilities.  In the Central Basin and West Coast Basin 
(CBWCB), natural nitrate levels in groundwater are generally very low (typically less than the 
Maximum Contaminant Level of 10 mg/L as nitrogen) and well below the Basin Plan Objective 
of 45 mg/L.  For the CBWCB Salt and Nutrient Management Plan, nitrate chloride, and total 
dissolved solids (TDS) have been determined to be the most appropriate indicators of salts and 
nutrients in the CBWCB.  See definition for salt and nutrients. 

Notification Levels (NLs) – Health‐based advisory levels established by the State Water 
Resources Control Board, Division of Drinking Water (formerly the California Department of 
Public Health) for chemicals in drinking water that lack Maximum Contaminant Levels.  When 
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chemicals are found at concentrations greater than their NLs, certain requirements and 
recommendations apply to drinking water purveyors.   

Nutrient Plant Uptake – The process by which plants absorb nutrients from applied water and 
surrounding soil. 

Outflow – A type of water or constituent (or water balance component) that is flowing out of 
the groundwater basin or subarea within the basin.  See definition for water budget/balance. 

Ozonation – A chemical oxidation treatment process that uses ozone to react with 
contaminants in water.  It is also used for disinfection. 

Public Health Goals (PHGs) – Levels of contaminants in drinking water that would not be 
expected to pose a significant health risk to individuals consuming an average of two liters a 
day of that water over a 70‐year lifetime.  PHGs are established by the Office of Environmental 
Health Hazard Assessment (OEHHA).  They are based solely on health risk considerations and do 
not consider costs or technical feasibility.  Public water systems do not have to meet public 
health goals.  However, water systems with more than 10,000 service connections are legally 
required to prepare an exceedance report every three years if one or more chemical 
contaminants exceed PHG levels.   

Primary Treatment – A treatment process that allows for heavier solids in raw sewage to settle 
to the bottom of a tank and for the lighter materials, like plastic and grease, which float to the 
top, to be skimmed and removed and recycled back into the treatment process. 

Priority Sites – Environmental release sites in the Central Basin and West Coast Basin that were 
selected by the Water Replenishment District of Southern California (WRD), with input from 
regulatory agencies, based on certain criteria, such as hydrogeology, depth and concentration 
of the contaminants, fate and transport of the constituents of concern, distance to nearby 
water supply wells, presence of contaminated drinking water wells in the site vicinity, proximity 
to recharge areas, and status of site characterization/remediation.  WRD has been tracking and 
working in close consultation with the regulatory agencies to provide data and technical 
support to expedite investigations and cleanups at priority groundwater contaminated sites 
within the CBWCB.  See definition for environmental release sites. 

Project Contact – E‐mail where comments, suggested edits, and questions on the Technical 
Memorandums (TMs), other project materials, or SNMP process may be directed 
(WRD@saltnutrient.com). 

Projected Future Inflows and Outflows – The projected salt and nutrient inflows and outflows 
will be based on the average of the past ten years (2000‐01 through 2009‐10) of flows with 
changes based on future projects planned to be implemented in the next 15 years (2010‐11 
through 2024‐25).   

Project Website – The website established to disseminate information related to the Central 
Basin and West Coast (CBWCB) SNMP and includes a calendar of events and meetings, meeting 
agendas and minutes, meeting presentations, project schedules, contact information, 
deliverables, data, graphics and other materials (www.WRD.saltnutrient.com).   
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Public Drinking Water System – A public drinking water system means a system for the 
provision of water for human consumption through pipes or other constructed conveyances 
that has 15 or more service connections or regularly serves at least 25 individuals daily at least 
60 days out of the year.  Private domestic wells are not regulated by the State Water Resources 
Control Board, Division of Drinking Water (formerly California Department of Public Health).  

Quality Assurance/Quality Control (QA/QC) – Quality Assurance (QA) is a procedure or set of 
procedures intended to ensure that a product or service under development (before work is 
complete, as opposed to afterwards) meets specified requirements.  Quality Control (QC) is a 
procedure or set of procedures intended to ensure that a manufactured product or performed 
service adheres to a defined set of quality criteria or meets the requirements of the client or 
customer.  Due to the large size of the Central Basin and West Coast Basin and numerous 
managed recharge projects, a large amount of data collected from many agencies and entities 
is required to support the Salt and Nutrient Management development effort.  Generally, the 
data will be accepted as correct and reliable; however, data will be evaluated for 
inconsistencies and outliers. 

Recharge Area – An area where surface water can infiltrate downward to reach the water table 
and contribute to the groundwater supply.  A recharge area can also refer to an injection well 
that pumps water down and into an aquifer thereby replenishing the aquifer. 

Recycled Water – Domestic or municipal wastewater which has been treated to a quality 
suitable for a beneficial use. 

Replenishment Operations – Managed aquifer recharge operations including spreading 
grounds and seawater intrusion barriers. 

Reverse Osmosis (RO) – A treatment process where pressure greater than the osmotic pressure 
is applied to water to drive the more concentrated solution to the other side of the membrane 
and the membrane acts as a barrier to contaminants, such as salts.  The permeate (product) 
water passes through the membrane and has reduced contaminant concentration.  A reject 
flow stream is produced that contains salts and other constituents rejected by the membrane 
process. 

Review Period –The 30‐day period allocated for comments from stakeholders on project 
Technical Memorandums (TMs).  The review period for the CEQA Substitute Environmental 
Document (SED) is 45 days. 

Saline Plumes – Seawater‐impacted areas in the groundwater basin that were caused by 
historical over‐pumping which created a hydraulic gradient that resulted in seawater intrusion.  
These large plumes of saline water are trapped inland of the barrier injection wells, thereby 
degrading significant volumes of groundwater with high concentrations of chloride and 
decreasing the ability of affected aquifers to provide groundwater storage. 

Salt and Nutrient Management Plan (SNMP) Assistance Document – On June 28, 2012, the Los 
Angeles Regional Water Quality Control Board issued the Regional Water Board Assistance in 
Guiding Salt and Nutrient Management Plan Development in the Los Angeles Region (SNMP 
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Assistance Document), which provided guidance for preparation of SNMPs within the Los 
Angeles region. 

Salts and Nutrients – The dissolved ions in water that reflect its salts and nutrients and include 
calcium, magnesium, sodium, potassium, chloride, fluoride, nitrate, bicarbonate, carbonate, 
iron, boron, manganese, and phosphate.  For the SNMP, total dissolved solids (TDS), chloride, 
and nitrate have been determined to be the most appropriate indicators of salts and nutrients 
in the Central Basin and West Coast Basin.  See definition for TDS. 

Salt and Nutrients Inflows and Outflows – Salt and nutrient inflows and outflows are 
developed based on the assigning water quality concentrations to the inflows and outflows in 
the water balance (see definition below).  Additional salt and nutrient loading may occur as a 
result of various water uses, such as fertilizer application.  Salt and nutrient loading may also be 
reduced due to fate and transport processes, e.g. reduction in nitrate due to denitrification and 
plant uptake.  

Secondary Maximum Contaminant Level (SMCL) – Water quality standard established by the 
State Water Resources Control Board, Division of Drinking Water (formerly the California 
Department of Public Health) to manage drinking water for aesthetic considerations, such as 
taste, color, and odor.  Contaminants with only SMCLs are not considered to pose a risk to 
human health. 

Self Regenerating Water Softener (SRWS) – A water conditioning device that removes 
hardness (primarily calcium and magnesium) from water by ion exchange.  The calcium and 
magnesium ions replace sodium or potassium ions on the ion exchange resin.  The water 
softener ion exchange resin is regenerated using salt and results in a brine solution that is 
flushed to sewers. 

Sensitivity Analysis – An analysis that is performed to provide the uncertainty or range of 
possible future predicted water quality conditions. 

Soil Aquifer Treatment – Natural processes that occur in the soil and aquifer that act to filter 
particulate matter and to remove or reduce chemical and biological constituents of concern to 
improve groundwater quality. 

Source Water – Waters that recharge or flow out of the Central Basin and West Coast Basin  
and include precipitation, subsurface groundwater inflow from adjacent basins and the ocean, 
local surface water/stormwater, imported water, recycled water, and wastewater. 

Specific Yield – Specific yield is the ratio of the volume of water the aquifer will yield by gravity 
drainage to the total volume of aquifer and is a measure of the volume of water in the 
formation. 

Stakeholders – Local water and wastewater entities, parties contributing salts and nutrients to 
groundwater, and parties with an interest in the SNMP process and findings. 

Storage Coefficient – The volume of water an aquifer releases from or takes into storage per 
unit surface area of the aquifer per unit change in head.   

Streamlined Permitting for Irrigation Projects – The Recycled Water Policy sets forth criteria 
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for irrigation projects that establish eligibility for streamlined permitting including compliance 
with the requirements for recycled water established in Title 22 of the California Code of 
Regulations; application of recycled water at agronomic rates; development and 
implementation of a site operations and maintenance plan; compliance with any applicable salt 
and nutrient management plan; and appropriate use of fertilizers. 

Study Area – The area of analysis for the Salt and Nutrient Management Plan; it includes all of 
the Central Basin and West Coast Basin, as defined by the California Department of Water 
Resources. 

Subarea – Smaller areas designated within the groundwater basin to more accurately define 
the water quality of the basin. 

Tertiary Treatment – A treatment process where wastewater that has undergone secondary 
treatment is processed using granular media or carbon filters and then disinfected. 

Time /Concentration Charts – Graphs that show constituent concentrations on the x axis and 
sampling concentrations on the y axis of an x‐y plot and are used to illustrate changes in water 
quality concentrations over time.  

Todd Groundwater Team – Staff from Todd Groundwater (formerly Todd Engineers), RMC 
Water and Environment, Nellor Environmental Associates Inc., and Environmental Science 
Associates assisting the Central Basin and West Coast Basin stakeholders in preparing the 
SNMP.   

Total Dissolved Solids (TDS) – An overall measure of the minerals in water.  Total salinity is 
commonly expressed in terms of TDS as milligrams per liter (mg/L).  Elevated TDS 
concentrations above the Secondary Maximum Contaminant Level of 1,000 mg/L are 
undesirable for aesthetic reasons related to taste, odor, or appearance of the water and not for 
health reasons; however, elevated TDS concentrations in water can damage crops, affect plant 
growth, and damage municipal and industrial equipment.  For the SNMP, TDS, chloride, and 
nitrate have been determined to be the most appropriate indicators of salts and nutrients in 
the CBWCB.  See definition for salt and nutrients. 

Total Maximum Daily Load (TMDL) – The maximum amount of a pollutant from point sources 
and nonpoint sources that an impaired water body can receive and still meet water quality 
standards, within a margin of safety and considering seasonal variation. 

Ultraviolet (UV) – UV irradiation is the process by which chemical bonds of the contaminants 
are broken by the energy associated with UV light (photolysis).  UV also has germicidal 
properties and is used for disinfection. 

Unconfined Aquifer – An aquifer in which there are no confining beds between the aquifer and 
the ground surface.  The groundwater surface or water table in an unconfined aquifer is at 
atmospheric pressure.  

Unconformities – A break or gap in the geologic record, such as a break between older eroded 
bedrock and overlying younger sedimentary units.  

Urban Water Management Plans (UWMPs) – Plans prepared by California's urban water 
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suppliers to support their long‐term resource planning and ensure adequate water supplies are 
available to meet existing and future water demands over a 20‐year planning horizon 
considering normal, dry, and multiple dry years.  UWMPs are required to be prepared every 5 
years and submitted to the California Department of Water Resources. 

Vadose Zone – The depth between the land surface and the regional water table.  Generally, 
water in this zone is under less than atmospheric pressure, and some of the voids may contain 
air or other gases at atmospheric pressure.  

Wastewater – Liquid waste discharged from municipal activities, including residential, 
commercial, and industrial activities.  Once treated and discharged from a water reclamation 
plant, this water becomes recycled water.  See definition of Recycled Water. 

Water Budget/Balance – An estimate of specific inflows and outflows for each individual basin 
or sub area and the entire Central Basin and West Coast Basin (CBWCB).  Water budgets are 
extracted from the existing groundwater model of the CBWCB that was previously developed 
by the United States Geological Services and was recently updated for the Groundwater Basins 
Master Plan. 

Water Quality Averaging Period – The period of time used to determine the existing water 
quality or representative current concentration of salts and nutrients in groundwater.  In 
accordance with the State Water Resources Control Board (SWRCB) Recycled Water Policy, it is 
the most recent five years of data, which is the period from mid‐2007 to mid‐2012 or from 
January 2007 to January 2012, depending on the data source. 

Water Quality Objective (WQO) – Also referred to as Basin Plan Objective (see definition) 

Water Year (WY) – The period from October 1 through September 30 of the following year. 

West Coast Basin – The California Department of Water Resources (DWR) defines the West 
Coast Subbasin (DWR Subbasin Number 4‐11.03) as occupying a portion (142 square miles) of 
the Coastal Plain of the Los Angeles Groundwater Basin.  In the SNMP, the West Coast 
“Subbasin” is referred to as the West Coast “Basin.”  The WRD boundaries encompass all of the 
DWR defined West Coast Basin extent. 

Workplan – In 2011, the Workplan of the Salt/Nutrient Management Plan [SNMP], Central 
Basin and West Coast Basin was prepared by the Central Basin and West Coast Basin (CBWCB) 
stakeholders and was subsequently approved by the California Regional Water Quality Control 
Board, Los Angeles Region, on December 13, 2011.  The Workplan described the key 
components and approach for preparation of the SNMP. 
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Attachment K‐B 

Water Quality Parameters and Monitoring Frequencies 
Montebello Forebay Groundwater Recharge Project  

Below is a list of parameters and their respective monitoring frequencies associated with the 
Montebello Forebay Groundwater Recharge (MFGWR) Project, specifically for recycled water 
that is delivered to the spreading grounds, surface water at the points of intake to the Rio 
Hondo Spreading Grounds and San Gabriel River Spreading Grounds, and at the permit‐
required groundwater monitoring wells and production wells. 

 

Parameter 
Monitoring Frequency 

Recycled Water  Intake  
Surface Water 

Groundwater 

Total Dissolved Solids  Monthly  Quarterly  Bimonthly‐Semiannually 

Major Minerals 

Calcium  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Magnesium  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Sodium  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Potassium  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Chloride  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Boron  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Hardness  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Alkalinity  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Fluoride  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Carbonate  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Bicarbonate  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Sulfate  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Nitrogen (N) 

Nitrate‐N  Monthly  Quarterly  Bimonthly‐Semiannually 

Nitrite‐N  Monthly  Quarterly  Bimonthly‐Semiannually 

Ammonia‐N  Monthly  Quarterly  Bimonthly‐Semiannually 

Organic‐N  Monthly  Quarterly  Bimonthly‐Semiannually 

Oxidants and Reluctant 

Chemical Oxygen 
Demand 

Monthly  Quarterly  Bimonthly‐Semiannually 

Biochemical Oxygen 
Demand 

Weekly  Quarterly  ‐‐‐ 

Total Organic Carbon  Monthly  Quarterly  Bimonthly‐Semiannually 

Base/Neutral Extractable Organics 

Bis (2‐ethylhexyl) 
phthalate 

Bimonthly  Quarterly  Bimonthly‐Semiannually 

Phenanthrene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Fluoranthene  Bimonthly  Quarterly  Bimonthly‐Semiannually 
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Parameter 
Monitoring Frequency 

Recycled Water  Intake  
Surface Water 

Groundwater 

Aroclor 1242  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Aroclor 1254  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Polychlorinated 
Biphenyls 

Bimonthly  Quarterly  Bimonthly‐Semiannually 

Acid Extractable Organics 

1,2,4‐Trichlorobenzene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

2,4,6‐Trichlorophenol  Bimonthly  Quarterly  Bimonthly‐Semiannually 

2,4,5‐Trichlorophenol  Bimonthly  Quarterly  Bimonthly‐Semiannually 

2,3,4‐Trichlorophenol  Bimonthly  Quarterly  Bimonthly‐Semiannually 

2,3,6‐Trichlorophenol  Bimonthly  Quarterly  Bimonthly‐Semiannually 

3,4,5‐Trichlorophenol  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Pentachlorophenol  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Phenol  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Pesticides 

DDT  Bimonthly  Quarterly  Bimonthly‐Semiannually 

BHC  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Aldrin  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Dieldrin  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Endrin  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Toxaphene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Atrazine  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Simazine  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Methoxychlor  Bimonthly  Quarterly  Bimonthly‐Semiannually 

2,4‐D  Bimonthly  Quarterly  Bimonthly‐Semiannually 

2,4,5‐TP (Silvex)  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Lindane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Heptachlor  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Heptachlor Epoxide  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Purgeable Organics 

Methylene Chloride  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Chloroform  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Bromodichloromethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Dibromochloromethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Bromoform  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Carbon Tetrachloride  Bimonthly  Quarterly  Bimonthly‐Semiannually 

1,1‐Dichloroethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

1,2‐Dichloroethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

1,1,1‐Trichloroethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

1,1,2‐Trichloroethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

1,1‐Dichloroethylene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Cis‐1,2‐Dichloroethylene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Trichloroethylene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Tetrachloroethylene  Bimonthly  Quarterly  Bimonthly‐Semiannually 
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Parameter 
Monitoring Frequency 

Recycled Water  Intake  
Surface Water 

Groundwater 

Benzene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Toluene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Chlorobenzene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

o‐Dichlorobenzene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

m‐Dichlorobenzene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

p‐Dichlorobenzene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Trans‐1,2‐
Dichloroethylene 

Bimonthly  Quarterly  Bimonthly‐Semiannually 

Bromoethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Chloroethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

2‐Chloroethylvinylether  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Chloromethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

1,2‐Dichloropropene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Cis‐1,3‐Dichloropropene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Trans‐1,3‐
Dichloropropene 

Bimonthly  Quarterly  Bimonthly‐Semiannually 

1,1,2,2‐
Tetrachloroethane 

Bimonthly  Quarterly  Bimonthly‐Semiannually 

Vinyl Chloride  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Xylenes  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Trichlorofluoromethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Bromomethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Dichlorodifluoromethane  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Ethylbenzene  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Methyl ethyl ketone  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Methyl isobutyl ketone  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Miscellaneous Organics 

Phenylacetic Acid  Bimonthly  Quarterly  Bimonthly‐Semiannually 

Methylene Blue Active 
Substances 

Bimonthly  Quarterly  Bimonthly‐Semiannually 

Physical Properties 

pH  Daily  Quarterly  Bimonthly‐Semiannually 

Temperature  Daily  Quarterly  Bimonthly‐Semiannually 

Color  Monthly  Quarterly  Bimonthly‐Semiannually 

Turbidity  Daily  Quarterly  Bimonthly‐Semiannually 

Iron and Manganese 

Iron  Quarterly  Quarterly  Bimonthly‐Semiannually 

Manganese  Quarterly  Quarterly  Bimonthly‐Semiannually 

Trace Constituents 

Arsenic  Quarterly  Quarterly  Bimonthly‐Semiannually 

Barium  Quarterly  Quarterly  Bimonthly‐Semiannually 

Cadmium  Quarterly  Quarterly  Bimonthly‐Semiannually 

Chromium (Hexavalent)  Quarterly  Quarterly  Bimonthly‐Semiannually 
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Parameter 
Monitoring Frequency 

Recycled Water  Intake  
Surface Water 

Groundwater 

Chromium (Total)  Quarterly  Quarterly  Bimonthly‐Semiannually 

Copper  Quarterly  Quarterly  Bimonthly‐Semiannually 

Lead  Quarterly  Quarterly  Bimonthly‐Semiannually 

Mercury  Quarterly  Quarterly  Bimonthly‐Semiannually 

Nickel  Quarterly  Quarterly  Bimonthly‐Semiannually 

Selenium  Quarterly  Quarterly  Bimonthly‐Semiannually 

Silver  Quarterly  Quarterly  Bimonthly‐Semiannually 

Zinc  Quarterly  Quarterly  Bimonthly‐Semiannually 

Radioactivity 

Gross alpha  Quarterly  Quarterly  Bimonthly‐Semiannually 

Gross beta  Quarterly  Quarterly  Bimonthly‐Semiannually 

Uranium  Quarterly  Quarterly  Bimonthly‐Semiannually 

Radium‐226  Quarterly  Quarterly  Bimonthly‐Semiannually 

Radium‐228  Quarterly  Quarterly  Bimonthly‐Semiannually 

Tritium  Quarterly  Quarterly  Bimonthly‐Semiannually 

Strontium‐90  Quarterly  Quarterly  Bimonthly‐Semiannually 

Radon  Quarterly  Quarterly  Bimonthly‐Semiannually 
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Attachment K‐C 

Water Quality Parameters and Monitoring Frequencies 
Alamitos Gap Seawater Intrusion Barrier  

Below is a list of parameters and their current respective monitoring frequencies associated 
with the Alamitos Gap Seawater Intrusion Barrier, specifically for the advanced treated recycled 
water produced by WRD’s Leo J. Vander Lans Advanced Water Treatment Facility (AWTF) and at 
the permit‐required groundwater monitoring wells.   

 

 

AWT Recycled Water Discharge Limits Monitoring a 
 

Constituent/Parameter  Frequency 

Total Recycled Water Flow  Continuous 

pH  Continuous 

Total coliform  Daily 

Total organic carbon (TOC)  Weekly 

Turbidity  Weekly 

Total nitrogen  Weekly 

Nitrate as nitrogen  Weekly 

Nitrite as nitrogen  Weekly 

Nitrate plus nitrite  Weekly 

Inorganics with primary MCLs (see tables below)  Quarterly 

Constituents/parameters with Secondary MCLs (see tables below)  Quarterly 

Radioactivity (see tables below)  Quarterly 

Regulated organic chemicals (see tables below)  Quarterly 

Disinfection byproducts (see tables below)  Quarterly 

General physical (see tables below)  Quarterly 

General minerals (see tables below)  Quarterly 

Constituents with Notification Levels  (see tables below)  Varies 

Remaining priority pollutants (see tables below)  Annually 

Constituents of emerging concern (see tables below)  Varies 

a. Based on LARWQCB Order No. R4‐2014‐0111, Table M‐3 
AWT – advanced water treatment 
LARWQCB – Los Angeles Regional Water Quality Control Board 
MCLs – Maximum Contaminant Levels
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Groundwater Monitoring a 
 

Constituent/Parameter  Frequency 

Water Level Elevation  Quarterly 

Chlorine residual  Quarterly 

Total coliform  Quarterly 

Total organic carbon (TOC)  Quarterly 

BOD5 20oC  Semi‐Annually 

Oil and grease  Quarterly 

Total suspended solids  Semi‐Annually 

Turbidity  Quarterly 

Total nitrogen  Quarterly 

n‐Nitrosopyrrolidine  Annually 

Fluoride  Quarterly 

Inorganics with primary MCLs (see tables below)  Quarterly 

Constituents/parameters with Secondary MCLs (see tables below)  Quarterly 

Radioactivity (see tables below)  Quarterly or Semi‐Annually 

Regulated organic chemicals (see tables below)  Quarterly or Semi‐Annually 

Disinfection byproducts (see tables below)  Quarterly 

General physical (see tables below)  Quarterly 

General minerals (see tables below)  Quarterly 

Constituents with Notification Levels  (see tables below)  Quarterly or Annually 

Remaining priority pollutants (see tables below)  Annually 

a. Based on LARWQCB Order No. R4‐2014‐0111, Table M‐16 
LARWQCB – Los Angeles Regional Water Quality Control Board 
MCLs – Maximum Contaminant Levels
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Inorganics with Primary MCLs 

Parametera 
Monitoring Frequency for 

 AWT Recycled Water and Groundwater  

Aluminum  Quarterly 

Antimony  Quarterly 

Arsenic  Quarterly 

Asbestos  Quarterly 

Barium  Quarterly 

Beryllium  Quarterly 

Cadmium  Quarterly 

Chromium (Total)  Quarterly 

Cyanide  Quarterly 

Fluoride  Quarterly 

Mercury  Quarterly 

Nickel  Quarterly 

Nitrate (as Nitrogen)  Quarterly 

Nitrate + Nitrite (sum as Nitrogen)  Quarterly 

Nitrite (as Nitrogen)  Quarterly 

Perchlorate  Quarterly 

Selenium  Quarterly 

Thallium  Quarterly 

b. Based on Title 22 of the California Code of Regulations, Table 64431‐A 
        AWT – advanced water treatment 
        LARWQCB – Los Angeles Regional Water Quality Control Board 

MCL – Maximum Contaminant Level 
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Regulated Organics – Volatile Organic Chemicals a 

 
Constituent 

Monitoring Frequency 

AWT Recycled Water  Groundwater 

Benzene  Quarterly  Semi‐Annually 

Carbon Tetrachloride (CTC)  Quarterly  Semi‐Annually 

1,2‐Dichlorobenzene   Quarterly  Semi‐Annually 

1,4‐Dichlorobenzene  Quarterly  Semi‐Annually 

1,1‐Dichloroethane   Quarterly  Semi‐Annually 

1,2‐Dichloroethane (1,2‐DCA)  Quarterly  Semi‐Annually 

1,1‐Dichloroethylene (1,1‐DCE)  Quarterly  Semi‐Annually 

cis‐1,2‐Dichloroethylene   Quarterly  Semi‐Annually 

trans‐1,2‐Dichloroethylene   Quarterly  Semi‐Annually 

Dichloromethane   Quarterly  Semi‐Annually 

1,2‐Dichloropropane  Quarterly  Semi‐Annually 

1,3‐Dichloropropene   Quarterly  Semi‐Annually 

Ethylbenzene  Quarterly  Semi‐Annually 

Methyl‐tert‐butyl ether (MTBE)  Quarterly  Semi‐Annually 

Monochlorobenzene   Quarterly  Semi‐Annually 

Styrene   Quarterly  Semi‐Annually 

1,1,2,2‐Tetrachloroethane  Quarterly  Semi‐Annually 

Tetrachloroethylene (PCE)  Quarterly  Semi‐Annually 

Toluene   Quarterly  Semi‐Annually 

1,2,4‐Trichlorobenzene   Quarterly  Semi‐Annually 

1,1,1‐Trichloroethane   Quarterly  Semi‐Annually 

1,1,2‐Trichloroethane   Quarterly  Semi‐Annually 

Trichloroethylene (TCE)  Quarterly  Semi‐Annually 

Trichlorofluoromethane   Quarterly  Semi‐Annually 

1,1,2‐Trichloro‐1,2,2‐Trifluoroethane   Quarterly  Semi‐Annually 

Vinyl Chloride   Quarterly  Semi‐Annually or Quarterly 

Xylenes (m,p)  Quarterly  Semi‐Annually 

a. Based on Title 22 of the California Code of Regulations, Table 64444‐A 
AWT – advanced water treatment                         
MCL – Maximum Contaminant Level 
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Regulated Organics – Non‐Volatile Synthetic Organic Constituents a 

Constituent 

Monitoring Frequency  

AWT Recycled Water  Groundwater 

Alachlor   Quarterly  Semi‐Annually 

Atrazine   Quarterly  Semi‐Annually 

Bentazon   Quarterly  Semi‐Annually 

Benzo(a)pyrene   Quarterly  Semi‐Annually 

Carbofuran   Quarterly  Semi‐Annually 

Chlordane   Quarterly  Semi‐Annually 

2,4‐Dichlorophenoxyacetic acid (2,4‐D)   Quarterly  Semi‐Annually 

Dalapon   Quarterly  Semi‐Annually 

Dibromochloropropane (DBCP)  Quarterly  Semi‐Annually 

Di(2‐ethylhexyl)adipate   Quarterly  Semi‐Annually 

Di(2‐ethylhexyl)phthalate   Quarterly  Semi‐Annually or Annual 

Dinoseb   Quarterly  Semi‐Annually 

Diquat   Quarterly  Semi‐Annually 

Endothall  Quarterly  Semi‐Annually 

Endrin  Quarterly  Semi‐Annually 

Ethylene Dibromide (EDB)  Quarterly  Semi‐Annually 

Glyphosate  Quarterly  Semi‐Annually 

Heptachlor   Quarterly  Semi‐Annually 

Heptachlor Epoxide   Quarterly  Semi‐Annually 

Hexachlorobenzene   Quarterly  Semi‐Annually 

Hexachlorocyclopentadiene   Quarterly  Semi‐Annually 

Lindane  Quarterly  Semi‐Annually 

Methoxychlor   Quarterly  Semi‐Annually 

Molinate   Quarterly  Semi‐Annually 

Oxamyl   Quarterly  Semi‐Annually 

Pentachlorophenol   Quarterly  Semi‐Annually 

Picloram   Quarterly  Semi‐Annually 

Polychlorinated Biphenyls  Quarterly  Semi‐Annually 

Simazine   Quarterly  Semi‐Annually 

Thiobencarb   Quarterly  Semi‐Annually 

Toxaphene   Quarterly  Semi‐Annually 

2,3,7,8‐TCDD (Dioxin)  Quarterly  Semi‐Annually 

2,4,5‐TP (Silvex)   Quarterly  Semi‐Annually 

a. Based on Title 22 of the California Code of Regulations, Table 64444‐A 
  AWT – advanced water treatment                                    
MCL – Maximum Contaminant Level 
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Disinfection Byproducts a 

Constituent 

Monitoring Frequency  

AWT Recycled Water  Groundwater 

Total Trihalomethanes (TTHM)  Quarterly  Quarterly 

     Bromodichloromethane  Quarterly  Quarterly 

     Bromoform  Quarterly  Quarterly 

     Chloroform  Quarterly  Quarterly 

     Dibromochloromethane  Quarterly  Quarterly 

Haloacetic Acids (five) (HAA5)  Quarterly  Quarterly 

     Monochloroacetic Acid  Quarterly  Quarterly 

     Dichloroacetic Acid  Quarterly  Quarterly 

     Trichloroacetic Acid  Quarterly  Quarterly 

     Monobromoacetic Acid  Quarterly  Quarterly 

     Dibromoacetic Acid  Quarterly  Quarterly 

Bromate  Quarterly  Quarterly 

Chlorite  Quarterly  Quarterly 

a. Based on Title 22 of the California Code of Regulations, Table 64533‐A 
AWT – advanced water treatment                  
MCL – Maximum Contaminant Level 

 

General Physical and General Minerals a 

Parameter 
Monitoring Frequency for 

AWT Recycled Water and Groundwater 

Asbestos  Quarterly 

Calcium  Quarterly 

Chloride  Quarterly 

Copper  Quarterly 

Iron  Quarterly 

Manganese  Quarterly 

Potassium  Quarterly 

Sodium  Quarterly 

Sulfate  Quarterly 

Zinc  Quarterly 

Color  Quarterly 

Corrosivity  Quarterly 

Foaming Agents  Quarterly 

Odor  Quarterly 

Specific Conductance  Quarterly 

Total Dissolved Solids  Quarterly 

Total Hardness  Quarterly 

a. Based on Title 22 of the California Code of Regulations, Section 64449  
AWT – advanced water treatment 
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Constituents/Parameters with Secondary MCLs a 

Parameter 
Monitoring Frequency for 

AWT Recycled Water and Groundwater 

Aluminum  Quarterly 

Chloride  Quarterly 

Color  Quarterly 

Copper  Quarterly 

Foaming Agents (MBAS)  Quarterly 

Iron  Quarterly 

Manganese  Quarterly 

Methyl‐tert‐butyl ether (MTBE)  Quarterly 

Odor – Threshold  Quarterly 

Silver   Quarterly 

Specific Conductance  Quarterly 

Sulfate  Quarterly 

Thiobencarb  Quarterly 

Total Dissolved Solids  Quarterly 

Turbidity  Quarterly 

Zinc  Quarterly 

a. Based on Title 22 of the California Code of Regulations, Table 64449‐A 
MCL – Maximum Contaminant Level 
AWT – advanced water treatment 

 
 
 
 
 

Radioactivity a 

Parameter 
Monitoring Frequency 

AWT Recycled Water  Groundwater 

Radium‐226  Quarterly  Semi‐Annually or Quarterly 

Radium‐228  Quarterly  Semi‐Annually 

Combined Radium‐226 and Radium‐228  Quarterly  Semi‐Annually 

Gross Alpha Particle Activity (Including 
Radium‐226 but Excluding Radon and 
Uranium) 

Quarterly  Semi‐Annually 

Tritium  Quarterly  Semi‐Annually 

Strontium‐90  Quarterly  Semi‐Annually 

Gross Beta Particle Activity  Quarterly  Semi‐Annually or Quarterly 

Uranium  Quarterly  Semi‐Annually 

a. Based on Title 22 of the California Code of Regulations, Table 64442 
AWT – advanced water treatment 
MCL – Maximum Contaminant Level 
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Constituents with Notification Levels a 

Parameter 
Monitoring Frequency 

AWT Recycled Water Groundwater
Boron  Quarterly Quarterly
n‐Butylbenzene  Annually Annually

sec‐Butylbenzene  Annually Annually
tert‐Butylbenzene  Annually Annually
Carbon disulfide  Quarterly Semi‐Annually or Annually
Chlorate  Quarterly Annually
2‐Chlorotoluene  Annually Annually
4‐Chlorotoluene  Annually Annually
Diazinon  Annually Annually
Dichlorodifluoromethane  (Freon 12)  Annually Annually
1,4‐Dioxane  Annually Annually
Ethylene glycol  Annually Annually
Formaldehyde  Annually Annually
HMX  Annually Annually
Isopropylbenzene  Annually Annually
Manganese  Quarterly Semi‐Annually
Methyl isobutyl ketone (MIBK)  Annually Annually
Naphthalene  Annually Annually
n‐Nitrosodiethylamine (NDEA)  Annually Annually
n‐Nitrosodimethylamine (NDMA)  Quarterly Quarterly
n‐Nitroso‐n‐propylamine (NDPA)  Annually Annually
Propachlor  Annually Annually
n‐Propylbenzene  Annually Annually
RDX  Annually Annually
Tertiary butyl alcohol (TBA)  Quarterly Annually
1,2,3‐Trichloropropane (1,2,3‐TCP)  Annually Annually
1,2,4‐Trimethylbenzene Annually Annually
1,3,5‐Trimethylbenzene Annually Annually
2,4,6‐Trinitrotoluene (TNT)  Annually Annually
Vanadium  Annually Annually

a.   Based on State Water Resources Control Board, Division of Drinking Water list of NLs:   
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/notificationlevels/n
otificationlevels.pdf    

AWT – advanced water treatment           
NLs – Notification Levels 
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Remaining Priority Pollutants a 

Pesticides  Base/Neutral Extractables Di‐n‐octyl phthalate 
Aldrin  Acenaphthene Diethyl phthalate 
Dieldrin  Benzidine Dimethyl phthalate 
4,4’‐DDT  Hexachloroethane Benzo(a)anthracene 
4,4’‐DDE  Bis(2‐chloroethyl)ether Benzo(a)fluoranthene 
4,4’‐DDD  2‐chloronaphthalene Benzo(k)fluoranthene 
Alpha‐endosulfan  1,3‐dichlorobenzene Chrysene 
Beta‐endosulfan  3,3’‐dichlorobenzidine Acenaphthylene 
Endosulfan sulfate  2,4‐dinitrotoluene Anthracene 
Endrin aldehyde  2,6‐dinitrotoluene 1,12‐benzoperylene 
Alpha‐BHC  1,2‐diphenylhydrazine Fluorene 
Beta‐BHC  Fluoranthene Phenanthrene 
Delta‐BHC  4‐chlorophenyl phenyl ether 1,2,5,6‐dibenzanthracene
Acid Extractibles  4‐bromophenyl phenyl ether Indeno(1,2,3‐cd)pyrene
2,4,6‐trichlorophenol  Bis(2‐chloroisopropyl)ether Pyrene
P‐chloro‐m‐cresol  Bis(2‐chloroethoxyl)methane Volatile Organics 
2‐chlorophenol  Hexachlorobutadiene Acrolein 
2,4‐dichlorophenol  Isophorone Acrylonitrile 
2,4‐dimethylphenol  Nitrobenzene Chlorobenzene 
2‐nitrophenol  n‐Nitrosodi‐n‐propylamine Chloroethane 
4‐nitrophenol  n‐Nitrosodiphenylamine 1,1‐dichloroethylene 
2,4‐dinitrophenol  Bis(2‐ethylhexyl)phthalate Methyl chloride 
4,6‐dinitro‐o‐cresol  Butyl benzyl phthalate Methyl bromide 
Phenol  Di‐n‐butyl phthalate 2‐chloroethyl vinyl ether

a. Frequency for AWT recycled water is quarterly; frequency for groundwater is annually except for 
Well 34’L‐503M where bis(2‐ethylhexyl)phthalate and phenanthrene are subject to semi‐annual monitoring 

    AWT – advanced water treatment 

 

 

 
Constituents of Emerging Concern a 

AWT Recycled Water 

Parameter  Frequency 

 17 estradiol  Annually 

Caffeine  Annually 

n‐Nitrosodiphenylamine (NDMA)  Quarterly 

Triclosan  Annually 

DEET  Annually 

Sucralose  Annually 

a. Pending availability of laboratory/laboratory method 
              AWT – advanced water treatment
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Attachment K‐D 

Water Quality Parameters and Monitoring Frequencies  
West Coast Basin Seawater Intrusion Barrier  

Below are lists of parameters and their respective monitoring frequencies associated with the 
West Coast Basin Seawater Intrusion Barrier, specifically for advanced treated recycled water 
produced by WBWMD’s Edward C. Little Water Recycling Facility and at the permit‐required 
groundwater monitoring wells.   

 

Inorganics with MCLs 

Parametera 
Monitoring Frequency for 

AWT Recycled Water and Groundwater  

Aluminum  Quarterly 

Antimony  Quarterly 

Arsenic  Quarterly 

Asbestos  Quarterly 

Barium  Quarterly 

Beryllium  Quarterly 

Cadmium  Quarterly 

Chromium  Quarterly 

Cyanide  Quarterly 

Fluoride  Quarterly 

Mercury  Quarterly 

Nickel  Quarterly 

Nitrate (as NO3)  Quarterly 

Nitrate+Nitrite (sum as nitrogen)  Quarterly 

Nitrite (as nitrogen)  Quarterly 

Selenium  Quarterly 

Thallium  Quarterly 

a. Based on Title 22 of the California Code of Regulations, Table 64431‐A; at the time the permit was 
issued, there was no MCL for perchlorate; It was included in the monitoring for Chemicals of 
Concern to the LARWQCB 

AWT – advanced water treatment       
MCL – Maximum Contaminant Level 
LARWQCB – Los Angeles Regional Water Quality Control Board 
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Radioactivity MCLs a 

Parameter 
Monitoring Frequency for 

AWT Recycled Water and Groundwater  

Combined Radium‐226 and Radium‐228  Quarterly 

Gross Alpha Particle Activity  
(Including Radium‐226 but excluding Radon and Uranium) 

Quarterly 

Tritium  Quarterly 

Strontium‐90  Quarterly 

Gross Beta Particle Activity  Quarterly 

Uranium  Quarterly 

a. Based on Title 22 of the California Code of Regulations, Table 64442 
AWT – advanced water treatment      
MCLs – Maximum Contaminant Levels 
   
 
 
 
 
 

Parameters with Secondary MCLs Consumer Acceptance Limits a 

 

Parameter 
Monitoring Frequency for 

AWT Recycled Water and Groundwater 

Aluminum  Quarterly 

Color  Quarterly 

Copper  Quarterly 

Foaming Agents (MBAS)  Quarterly 

Iron  Quarterly 

Manganese  Quarterly 

Methyl‐tert‐butyl ether (MTBE)  Quarterly 

Odor—Threshold  Quarterly 

Silver   Quarterly 

Thiobencarb  Quarterly 

Turbidity  Quarterly 

Zinc  Quarterly 

a. Based on Title 22 of the California Code of Regulations, Table 64449‐A 
AWT – advanced water treatment 
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Volatile Organic Chemicals with MCLs a 

Parameter 
Monitoring Frequency for 

AWT Recycled Water and Groundwater  

Benzene  Quarterly 

Carbon Tetrachloride   Quarterly 

1,2‐Dichlorobenzene   Quarterly 

1,4‐Dichlorobenzene  Quarterly 

1,1‐Dichloroethane   Quarterly 

1,2‐Dichloroethane   Quarterly 

1,1‐Dichloroethylene   Quarterly 

cis‐1,2‐Dichloroethylene   Quarterly 

trans‐1,2‐Dichloroethylene   Quarterly 

Dichloromethane   Quarterly 

1,2‐Dichloropropane  Quarterly 

1,3‐Dichloropropene   Quarterly 

Ethylbenzene  Quarterly 

Methyl‐tert‐butyl ether   Quarterly 

Monochlorobenzene   Quarterly 

Styrene   Quarterly 

1,1,2,2‐Tetrachloroethane  Quarterly 

Tetrachloroethylene   Quarterly 

Toluene   Quarterly 

1,2,4‐Trichlorobenzene   Quarterly 

1,1,1‐Trichloroethane   Quarterly 

1,1,2‐Trichloroethane   Quarterly 

Trichloroethylene   Quarterly 

Trichlorofluoromethane   Quarterly 

1,1,2‐Trichloro‐1,2,2‐Trifluoroethane   Quarterly 

Vinyl Chloride   Quarterly 

Xylenes   Quarterly 

a. Based on Title 22 of the California Code of Regulations, Table 64444‐A 
AWT – advanced water treatment 
MCL – Maximum Contaminant Level 
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Non‐Volatile Synthetic Organic Chemicals with MCLs a 

Parameter 
Monitoring Frequency for 

AWT Recycled Water and Groundwater 

Alachlor   Quarterly 

Atrazine   Quarterly 

Bentazon   Quarterly 

Benzo(a)pyrene   Quarterly 

Carbofuran   Quarterly 

Chlordane   Quarterly 

2,4‐D   Quarterly 

Dalapon   Quarterly 

Dibromochloropropane  Quarterly 

Di(2‐ethylhexyl)adipate   Quarterly 

Di(2‐ethylhexyl)phthalate   Quarterly 

Dinoseb   Quarterly 

Diquat   Quarterly 

Endothall   Quarterly 

Endrin  Quarterly 

Ethylene Dibromide   Quarterly 

Glyphosate  Quarterly 

Heptachlor   Quarterly 

Heptachlor Epoxide   Quarterly 

Hexachlorobenzene   Quarterly 

Hexachlorocyclopentadiene   Quarterly 

Lindane  Quarterly 

Methoxychlor   Quarterly 

Molinate   Quarterly 

Oxamyl   Quarterly 

Pentachlorophenol   Quarterly 

Picloram   Quarterly 

Polychlorinated Biphenyls  Quarterly 

Simazine   Quarterly 

Thiobencarb   Quarterly 

Toxaphene   Quarterly 

2,3,7,8‐TCDD (Dioxin)  Quarterly 

2,4,5‐TP (Silvex)   Quarterly 

a. Based on Title 22 of the California Code of Regulations, Table 64444‐A 
AWT – advanced water treatment 
MCL – Maximum Contaminant Level 
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Disinfection Byproducts with MCLs a 

 

Parameter 
Monitoring Frequency for  

AWT Recycled Water and Groundwater 

Total trihalomethanes (TTHM)  Quarterly 

     Bromodichloromethane 

 
     Bromoform 

     Chloroform 

     Dibromochloromethane 

Haloacetic acids (five) (HAA5)  Quarterly 

     Monochloroacetic Acid 

 

     Dichloroacetic Acid 

     Trichloroacetic Acid 

     Monobromoacetic Acid 

     Dibromoacetic Acid 

Bromate  Quarterly 

Chlorite  Quarterly 

a. Based on Title 22 of the California Code of Regulations, Table 64533‐A 
AWT – advanced water treatment 
MCL – Maximum Contaminant Level 

 
 

General Physical and General Mineral a 

Parameter 
Monitoring Frequency for 

AWT Recycled Water and Groundwater  

Asbestos  Quarterly 

Calcium  Quarterly 

Chloride  Quarterly 

Copper  Quarterly 

Iron  Quarterly 

Manganese  Quarterly 

Potassium  Quarterly 

Sodium  Quarterly 

Sulfate  Quarterly 

Zinc  Quarterly 

Color  Quarterly 

Corrosivity  Quarterly 

Foaming Agents  Quarterly 

Odor  Quarterly 

Specific Conductance  Quarterly 

Total Dissolved Solids (TDS)  Quarterly 

Total Hardness  Quarterly 

a. Based on Title 22 of the California Code of Regulations, Section 64449 
AWT – advanced water treatment 
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Chemicals with Notification Levels (Chemicals of Concern) a 

Parameter 
Monitoring Frequency

AWT Recycled Water Groundwater b 
n‐Butylbenzene  Quarterly Semi‐annually 

sec‐Butylbenzene  Quarterly Semi‐annually 
tert‐Butylbenzene  Quarterly Semi‐annually 
Carbon disulfide  Quarterly Semi‐annually 
Chlorate  Quarterly Semi‐annually 
2‐Chlorotoluene  Quarterly Semi‐annually 
4‐Chlorotoluene  Quarterly Semi‐annually 
Diazinon  Quarterly Semi‐annually 
Dichlorodifluoromethane  Quarterly Semi‐annually 
1,4‐Dioxane  Quarterly Semi‐annually 
Ethylene glycol  Quarterly Semi‐annually 
Formaldehyde  Quarterly Semi‐annually 
Isopropylbenzene  Quarterly Semi‐annually 
Manganese  Quarterly Semi‐annually 
Methyl isobutyl ketone  Quarterly Semi‐annually 
Naphthalene Quarterly Semi‐annually 
N‐Nitrosodiethylamine  Quarterly Semi‐annually 
N‐Nitrosodimethylamine  Quarterly Semi‐annually 
Perchlorate  Quarterly Semi‐annually 
n‐Propylbenzene  Quarterly Semi‐annually 
Tertiary butyl alcohol (TBA) Quarterly Semi‐annually 
1,2,3‐Trichloropropane  Quarterly Semi‐annually 
1,2,4‐Trimethylbenzene  Quarterly Semi‐annually 
1,3,5‐Trimethylbenzene  Quarterly Semi‐annually 
Vanadium  Quarterly Semi‐annually 

a. This was the list of CDPH constituents with NLs at the time the permit was issued 
b. Semi‐annually for all wells except Well WB‐1; frequency for Well WB‐1 is monthly 
AWT – advanced water treatment 
CDPH – California Department of Public Health (now the State Water Resources Control Board, 

Division of Drinking Water) 
NLs – Notification Levels 
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Remaining Priority Pollutants  
(AWT recycled water is monitored quarterly and  

groundwater monitoring wells are sampled semi‐annually) 

Pesticides  Base/Neutral Extractibles Di‐n‐octyl phthalate 
Aldrin  Acenaphthene Diethyl phthalate 
Dieldrin  Benzidine Dimethyl phthalate 
4,4’‐DDT  Hexachloroethane Benzo(a)anthracene 
4,4’‐DDE  Bis(2‐chloroethyl)ether Benzo(a)fluoranthene 
4,4’‐DDD  2‐chloronaphthalene Benzo(k)fluoranthene 
Alpha‐endosulfan  1,3‐dichlorobenzene Chrysene 
Beta‐endosulfan  3,3’‐dichlorobenzidine Acenaphthylene 
Endosulfan sulfate  2,4‐dinitrotoluene Anthracene 
Endrin aldehyde  2,6‐dinitrotoluene 1,12‐benzoperylene 
Alpha‐BHC  1,2‐diphenylhydrazine Fluorene 
Beta‐BHC  Fluoranthene Phenanthrene 
Delta‐BHC  4‐chlorophenyl phenyl ether 1,2,5,6‐dibenzanthracene
Acid Extractibles  4‐bromophenyl phenyl ether Indeno(1,2,3‐cd)pyrene
2,4,6‐trichlorophenol  Bis(2‐chloroisopropyl)ether Pyrene
P‐chloro‐m‐cresol  Bis(2‐chloroethoxyl)methane Volatile Organics 
2‐chlorophenol  Hexachlorobutadiene Acrolein 
2,4‐dichlorophenol  Isophorone Acrylonitrile 
2,4‐dimethylphenol  Nitrobenzene Chlorobenzene 
2‐nitrophenol  N‐nitrosodi‐n‐propylamine Chloroethane 
4‐nitrophenol  N‐nitrosodiphenylamine 1,1‐dichloroethylene 
2,4‐dinitrophenol  Bis(2‐ethylhexyl)phthalate Methyl chloride 
4,6‐dinitro‐o‐cresol  Butyl benzyl phthalate Methyl bromide 
Phenol  Di‐n‐butyl phthalate 2‐chloroethyl vinyl ether

AWT – advanced water treatment 

 

 
Endocrine Disrupting Chemicals a 

AWT Recycled Water 

Parameter  Frequency 

Ethinyl estradiol  Annually 

 17‐B estradiol  Annually 

Estrone  Annually 

Bisphenol A  Annually 

Nonylphenol  Annually 

Nonylphenol polyethoxylate  Annually 

Octylphenol  Annually 

Octylphenol polyethoxylate  Annually 

Polybrominated diphenyl ethers  Annually 

a. Pending availability of laboratory/laboratory method 
AWT – advanced water treatment 
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Pharmaceuticals and Other Chemicals a 
AWT Recycled Water 

Parameter  Frequency 

Acetaminopen  Quarterly 

Amoxicillin  Quarterly 

Azithromycin  Quarterly 

Caffeine  Quarterly 

Carbamazepine  Quarterly 

Ciprofloxacin  Quarterly 

Ethylenediamine tetraacetic acid (EDTA)  Quarterly 

Gemfibrozil  Quarterly 

Ibuprofen  Quarterly 

Iodinated contrast media  Quarterly 

Lipitor  Quarterly 

Methadone  Quarterly 

Morphine  Quarterly 

Salicylic acid  Quarterly 

Triclosan  Quarterly 

a. Pending availability of laboratory/laboratory method 
AWT – advanced water treatment 
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Attachment K‐E 

Water Quality Parameters and Monitoring Frequencies 
Dominguez Gap Seawater Intrusion Barrier  

Below are lists of parameters and their respective monitoring frequencies associated with the 
Dominguez Gap Seawater Intrusion Barrier, specifically for advanced treated recycled water 
produced by the City of Los Angeles’ Terminal Island Water Reclamation Plant / Advanced 
Water Purification Facility (TIWRP), blended and delivered recycled water/imported water, and 
at the permit‐required groundwater monitoring wells. 

 

 

Advanced Treated Recycled Water Monitoring 

Parameter  Frequency 

Flow  Daily 

Turbidity  Daily 

Chlorine residual  Daily 

pH  Daily 

Total coliform  Daily 

Total organic carbon  4X/Month 

Temperature  At least weekly 

Total nitrogen  2X/Week 

Ammonia  2X/Week 

Organic nitrogen  2X/Week 

Nitrite  2X/Week 

Nitrate  2X/Week 

 

 

Blended Water 

Parameter  Frequency 

Flow  Daily 

Total dissolved solids  Weekly 

Sulfate  Weekly 

Chloride  Weekly 

Boron  Weekly 

Total nitrogen  2X/Week 
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Delivered Water 

Parameter  Frequency 

Methyl tertiary butyl ether  Monthly 

Tert‐butyl alcohol  Monthly 

N‐nitrosodimethlyamine  Quarterly 

General Physical/Mineral & Inorganic Chemicals 

Aluminum  Quarterly 

Aluminum  Quarterly 

Antimony  Quarterly 

Arsenic  Quarterly 

Asbestos  Quarterly 

Barium  Quarterly 

Beryllium  Quarterly 

Cadmium  Quarterly 

Calcium  Quarterly 

Chromium  Quarterly 

Color  Quarterly 

Copper  Quarterly 

Cyanide  Quarterly 

Fluoride  Quarterly 

Foaming agents  Quarterly 

Iron  Quarterly 

Manganese  Quarterly 

Mercury  Quarterly 

Nickel  Quarterly 

Nitrate  Quarterly 

Odor  Quarterly 

Potassium  Quarterly 

Selenium  Quarterly 

Silver  Quarterly 

Sodium  Quarterly 

Specific conductance  Quarterly 

Thallium  Quarterly 

Total hardness  Quarterly 

Zinc  Quarterly 
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Radioactivity  

Parameter  Frequency 

Combined Radium‐226 and Radium‐228  Quarterly 

Gross Alpha Particle Activity  
(Including Radium‐226 but Excluding Radon and Uranium) 

Quarterly 

Tritium  Quarterly 

Strontium‐90  Quarterly 

Gross Beta Particle Activity  Quarterly 

Uranium  Quarterly 

 

 

Volatile Organic Chemicals  

Parameter  Frequency 

Benzene  Quarterly 

Carbon Tetrachloride   Quarterly 

1,2‐Dichlorobenzene   Quarterly 

1,4‐Dichlorobenzene  Quarterly 

1,1‐Dichloroethane   Quarterly 

1,2‐Dichloroethane   Quarterly 

1,1‐Dichloroethylene   Quarterly 

cis‐1,2‐Dichloroethylene   Quarterly 

trans‐1,2‐Dichloroethylene   Quarterly 

Dichloromethane   Quarterly 

1,2‐Dichloropropane  Quarterly 

1,3‐Dichloropropene   Quarterly 

Ethylbenzene  Quarterly 

Methyl‐tert‐butyl ether   Quarterly 

Monochlorobenzene   Quarterly 

Styrene   Quarterly 

1,1,2,2‐Tetrachloroethane  Quarterly 

Tetrachloroethylene   Quarterly 

Toluene   Quarterly 

1,2,4‐Trichlorobenzene   Quarterly 

1,1,1‐Trichloroethane   Quarterly 

1,1,2‐Trichloroethane   Quarterly 

Trichloroethylene   Quarterly 

Trichlorofluoromethane   Quarterly 

1,1,2‐Trichloro‐1,2,2‐Trifluoroethane   Quarterly 

Vinyl Chloride   Quarterly 

Xylenes   Quarterly 
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Non‐Volatile Synthetic Organic Chemicals  

Parameter  Frequency 

Alachlor   Quarterly 

Atrazine   Quarterly 

Bentazon   Quarterly 

Benzo(a)pyrene   Quarterly 

Carbofuran   Quarterly 

Chlordane   Quarterly 

2,4‐D   Quarterly 

Dalapon   Quarterly 

Dibromochloropropane  Quarterly 

Di(2‐ethylhexyl)adipate   Quarterly 

Di(2‐ethylhexyl)phthalate   Quarterly 

Dinoseb   Quarterly 

Diquat   Quarterly 

Endothall   Quarterly 

Endrin  Quarterly 

Ethylene Dibromide   Quarterly 

Glyphosate  Quarterly 

Heptachlor   Quarterly 

Heptachlor Epoxide   Quarterly 

Hexachlorobenzene   Quarterly 

Hexachlorocyclopentadiene   Quarterly 

Lindane  Quarterly 

Methoxychlor   Quarterly 

Molinate   Quarterly 

Oxamyl   Quarterly 

Pentachlorophenol   Quarterly 

Picloram   Quarterly 

Polychlorinated Biphenyls  Quarterly 

Simazine   Quarterly 

Thiobencarb   Quarterly 

Toxaphene   Quarterly 

2,3,7,8‐TCDD (Dioxin)  Quarterly 

2,4,5‐TP (Silvex)   Quarterly 
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Disinfection Byproducts 

Parameter  Frequency 

Total trihalomethanes (TTHM)  Quarterly 

     Bromodichloromethane 

 
     Bromoform 

     Chloroform 

     Dibromochloromethane 

Haloacetic acids (five) (HAA5)  Quarterly 

     Monochloroacetic Acid 

 

     Dichloroacetic Acid 

     Trichloroacetic Acid 

     Monobromoacetic Acid 

     Dibromoacetic Acid 

Bromate  Quarterly 

Chlorite  Quarterly 
 

 

Chemicals of Current Interest 

Parameter  Frequency
Chlorate  Quarterly

Dichlorodifluoromethane (Freon Quarterly
1,4‐Dioxane  Quarterly
Formaldehyde  Quarterly
Perchlorate  Quarterly
Tertiary butyl alcohol (TBA) Quarterly
1,2,3‐Trichloropropane (1,2,3‐TCP) Quarterly
Vanadium  Quarterly

 
 
 

Historic or Rarely Detected Contaminants 

Parameter  Frequency 

Methyl parathion  Quarterly 

Naphthalene  Quarterly 

Parathion  Quarterly 

Pentachloronitrobenzene  Quarterly 

Phenol  Quarterly 

n‐Propylbenzene  Quarterly 

1,2,4‐Trimethylbenzene  Quarterly 

1,3,5‐Trimethylbenzene  Quarterly 

Trithion  Quarterly 
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Pesticides and PCBs 

Parameter  Frequency 

Aldicarb  Quarterly 

Aldrin  Quarterly 

Baygon  Quarterly 

a‐Benzene hexachloride  Quarterly 

b‐Benzene hexachloride  Quarterly 

n‐butylbenzene  Quarterly 

sec‐butylbenzene  Quarterly 

tert‐butylbenzene  Quarterly 

Captan  Quarterly 

Carbaryl  Quarterly 

Carbon disulfide  Quarterly 

Chloropicrin  Quarterly 

2‐Chlorotoluene  Quarterly 

4‐Chlorotoluene  Quarterly 

Chylorpropham  Quarterly 

Diazinon  Quarterly 

1,3‐Dichlorobenzene  Quarterly 

Dieldrin  Quarterly 

Dimethoate  Quarterly 

2,4‐Dimethylphenol  Quarterly 

Diphenamide  Quarterly 

Ethion  Quarterly 

Ethylene glycol  Quarterly 

Isopropylbenzene  Quarterly 

Malathion  Quarterly 

Metam sodium  Quarterly 

Methyl isobutyl ketone  Quarterly 

Methylisocyanante  Quarterly 
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Endocrine Disrupting Chemicals 

Parameter  Frequency 

Ethinyl estradiol  Annually 

 17‐B estradiol  Annually 

Estrone  Annually 

Bisphenol A  Annually 

Nonylphenol  Annually 

Nonylphenol polyethoxylate  Annually 

Octylphenol  Annually 

Octylphenol polyethoxylate  Annually 

Polybrominated diphenyl ethers  Annually 

 

 

Pharmaceuticals 

Parameter  Frequency 

Acetaminopen   Annually 

Amoxicillin   Annually 

Azithromycin   Annually 

Caffeine   Annually 

Carbamazepine   Annually 

Ciprofloxacin   Annually 

Ethylenediamine tetraacetic acid (EDTA)   Annually 

Gemfibrozil   Annually 

Ibuprofen   Annually 

Iodinated contrast media   Annually 

Lipitor   Annually 

Methadone   Annually 

Morphine   Annually 

Salicylic acid   Annually 

Triclosan   Annually 
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Groundwater Monitoring (GW) 

Constituent  Units 

Current Reduced 
Frequency , 

allowed by CDPH 
and LARWQCB, 
July 19, 2007 

GW Mont 
Frequency, 
reduction 
approved 

by 
LARWQCB 
in 2010 

Table E ‐ Groundwater Monitoring

Water Level Elevation  feet msl Qrtly Qrtly

Chlorine Residual  mg/L Qrtly Annual

Total Organic Carbon (TOC)  mg/L Qrtly Qrtly

Total Coliform  MPN/100ml Qrtly Qrtly

Biochemical Oxygen Demand (BOD5 20 C) mg/L Semiannual  Annual

Oil and Grease  mg/L Qrtly Annual

Total Nitrogen  mg/L Qrtly Qrtly

Boron  mg/L Qrtly Annual

Suspended Solid  mg/L Semiannual  Annual

Turbidity  NTU Qrtly Qrtly

Nitrosodimethylamine (NDMA)  ng/l Semiannual  Annual

1,4‐Dioxane  ug/L Semiannual  Annual

Dichlorodifluoromethane (Freon 12)  ug/L Semiannual  Annual

Ethyl‐Tertiary‐Butyl Ether (ETBE)  ug/L Semiannual  Annual

Perchlorate  ug/L Semiannual  Annual

Tertiary‐amyl‐methyl ether (TAME)  ug/L Semiannual  Annual

Tertiary‐butyl alcohol (TBA)  ug/L Semiannual  Annual

1,2,3‐Trichloropropane (1,2,3‐TCP)  ug/L Semiannual  Annual

Vanadium  mg/l Semiannual  Annual

Attachment A‐8: Gen. Physical & Gen. Mineral, Attachment 
A‐5 below also lists other SMCLs       

Asbestos  MFL Qrtly Annual

Calcium  mg/l Qrtly Annual

Chloride   mg/l Qrtly Qrtly

Color  ACU Qrtly Qrtly

Copper  ug/l Qrtly Qrtly

Corrosivity  None Qrtly Qrtly

Foaming Agents  mg/l Qrtly Qrtly

Iron  mg/l Qrtly Qrtly

Manganese  ug/l Qrtly Qrtly

Odor  TON Qrtly Qrtly

Potassium  mg/l Qrtly Annual

Sodium  mg/l Qrtly Annual

Specific Conductance  umho/cm Qrtly Qrtly

Sulfate  mg/l Qrtly Qrtly

Total Dissolved Solids (TDS)  mg/l Qrtly Qrtly

Total Hardness  mg/l Qrtly Annual

Zinc  ug/l Qrtly Qrtly

Attachment A‐8: Inorganic Chemicals

Aluminum  ug/l Qrtly Qrtly
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Constituent  Units 

Current Reduced 
Frequency , 

allowed by CDPH 
and LARWQCB, 
July 19, 2007 

GW Mont 
Frequency, 
reduction 
approved 

by 
LARWQCB 
in 2010 

Antimony  ug/l Qrtly Annual

Arsenic  ug/l Qrtly Annual

Barium  ug/l Qrtly Annual

Beryllium  ug/l Qrtly Annual

Cadmium  ug/l Qrtly Annual

Chromium (III) (as Total Digested Chromium) ug/l Qrtly Annual

Chromium (VI)  ug/l Qrtly Annual

Cyanide  mg/l Qrtly Annual

Cyanide  mg/l Qrtly Annual

Fluoride  mg/l Qrtly Annual

Lead  ug/l Qrtly Annual

Mercury  ug/l Qrtly Annual

Nickel  ug/l Qrtly Annual

Nitrate (as Nitrogen)  mg/l Qrtly Qrtly

Nitrite (as Nitrogen)  mg/l Qrtly Qrtly

Selenium  ug/l Qrtly Annual

Silver   ug/l Qrtly Qrtly

Thallium  ug/l Qrtly Annual

Attachment A‐3: Organic/Regulated Chemicals

Volatile Organic Chemicals

1,1,1‐Trichloroethane  ug/L Semiannual  Annual

1,1,2,2‐Tetrachloroethane  ug/L Semiannual  Annual

1,1,2‐Trichloro‐1,2,2‐Trifluoroethane  ug/L Semiannual  Annual

1,1,2‐Trichloroethane  ug/L Semiannual  Annual

1,1‐Dichloroethane  ug/L Semiannual  Annual

1,1‐Dichloroethene (1,1‐DCE)  ug/L Semiannual  Annual

1,2,4‐Trichlorobenzene  ug/L Semiannual  Annual

1,2‐Dichlorobenzene  ug/L Semiannual  Annual

1,2‐Dichloroethane (1,2‐DCA)  ug/L Semiannual  Annual

1,2‐Dichloropropane  ug/L Semiannual  Annual

1,3‐Dichloropropene  ug/L Semiannual  Annual

1,4‐Dichlorobenzene  ug/L Semiannual  Annual

Benzene  ug/L Semiannual  Annual

Carbon Tetrachloride (CTC)  ug/L Semiannual  Annual

cis‐1,2‐Dichloroethylene  ug/L Semiannual  Annual

Dichloromethane  ug/L Semiannual  Annual

Ethylbenzene  ug/L Semiannual  Annual

Methyl‐tert‐butyl‐ether (MTBE)  ug/L Semiannual  Qrtly

Monochlorobenzene  ug/L Semiannual  Annual

Styrene  ug/L Semiannual  Annual

Tetrachloroethylene (PCE)  ug/L Semiannual  Annual

Toluene  ug/L Semiannual  Annual

trans‐1,2‐Dichloroethylene  ug/L Semiannual  Annual
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Constituent  Units 

Current Reduced 
Frequency , 

allowed by CDPH 
and LARWQCB, 
July 19, 2007 

GW Mont 
Frequency, 
reduction 
approved 

by 
LARWQCB 
in 2010 

Trichloroethylene (TCE)  ug/L Semiannual  Annual

Trichlorofluoromethane  ug/L Semiannual  Annual

Vinyl Chloride  ug/L Semiannual  Annual

Xylenes (m,p)  ug/L Semiannual  Annual

Non‐Volatile Synthetic Organic Chemicals

1,2‐Dibromo‐3‐chloropropane (DBCP)  ug/L Semiannual  Annual

2,3,7,8‐TCDD (Dioxin)  pg/L Semiannual  Annual

2,4,5‐TP (Silvex)  ug/L Semiannual  Annual

2,4‐D  ug/L Semiannual  Annual

Alachlor  ug/L Semiannual  Annual

Atrazine  ug/L Semiannual  Annual

Bentazon  ug/L Semiannual  Annual

Benzo(a) pyrene  ug/L Semiannual  Annual

Carbofuran  ug/L Semiannual  Annual

Chloradane  ug/L Semiannual  Annual

Dalapon  ug/L Semiannual  Annual

Di(2‐ethylhexyl) adipate  ug/L Semiannual  Annual

Di(2‐ethylhexyl) phthalate  ug/L Semiannual  Annual

Dinoseb  ug/L Semiannual  Annual

Diquat  ug/L Semiannual  Annual

Endothall  ug/L Semiannual  Annual

Ethyl Dibromide (EDB)  ug/L Semiannual  Annual

Glyphosate  ug/L Semiannual  Annual

Heptachlor  ug/L Semiannual  Annual

Heptachlor Epoxide  ug/L Semiannual  Annual

Hexachlorobenzene  ug/L Semiannual  Annual

Hexachlorocyclopentadiene  ug/L Semiannual  Annual

Lindane (Gamma BHC)  ug/L Semiannual  Annual

Methoxychlor  ug/L Semiannual  Annual

Molinate  ug/L Semiannual  Annual

Oxamyl  ug/L Semiannual  Annual

PCB 1016  ug/L Semiannual  Annual

PCB 1221  ug/L Semiannual  Annual

PCB 1232  ug/L Semiannual  Annual

PCB 1242  ug/L Semiannual  Annual

PCB 1248  ug/L Semiannual  Annual

PCB 1254  ug/L Semiannual  Annual

PCB 1260  ug/L Semiannual  Annual

Pentachlorophenol  ug/L Semiannual  Annual

Picloram  ug/L Semiannual  Annual

Simazine  ug/L Semiannual  Annual

Thiobencarb  ug/L Semiannual  Annual

Toxaphene  ug/L Semiannual  Annual
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Constituent  Units 

Current Reduced 
Frequency , 

allowed by CDPH 
and LARWQCB, 
July 19, 2007 

GW Mont 
Frequency, 
reduction 
approved 

by 
LARWQCB 
in 2010 

Attachment A‐2: Radioactivity

Combined Radium‐226 and Radium‐228  pCi/L  Semiannual  Annual 

Gross Alpha Particle Activity (Including Ra‐226 but  
excluding Radon and Uranium) 

pCi/L

Semiannual  Annual 

Gross Beta Particle Activity  pCi/L Semiannual  Annual

Strontium‐90  pCi/L  Semiannual  Annual 

Tritium  pCi/L  Semiannual  Annual 

Uranium  pCi/L Semiannual  Annual

Attachment A‐4: Disinfection Byproducts

Bromate  ug/L Semiannual  Annual

Bromodichloromethane  ug/L Semiannual  Annual

Bromoform  ug/L Semiannual  Annual

Chlorite  mg/L Semiannual  Annual

Chloroform  ug/L Semiannual  Annual

Dibromoacetic Acid  ug/L Semiannual  Annual

Dibromochloromethane  ug/L Semiannual  Annual

Dichloroacetic Acid  ug/L Semiannual  Annual

Haloacetic Acid (five) (HAA5)  ug/L Semiannual  Annual

Monobromoacetic Acid  ug/L Semiannual  Annual

Monochloracetic Acid  ug/L Semiannual  Annual

Total Trihalomethanes (TTHM)  ug/L Semiannual  Annual

Trichloroacetic Acid  ug/L Semiannual  Annual

Attachment A‐5: Secondary MCLs, Consumer Acceptance Limits, (note that Attachment A‐8: Gen Physical and 
General Minerals above also list SMCLs) 

Aluminum  ug/L Semiannual  Qrtly

Color  ACU units Semiannual  Qrtly

Copper  ug/L Semiannual  Qrtly

Corrosivity  corrosivity 
units  Semiannual  Qrtly 

Foam Agents (MBAS)  mg/L Semiannual  Qrtly

Iron  mg/L Semiannual  Qrtly

Manganese  ug/L  Semiannual  Qrtly 

Methyl‐tert‐butyl‐ether (MTBE)  ug/L Semiannual  Qrtly

Odor ‐ Threshold  TON  Semiannual  Qrtly 

Silver  ug/L Semiannual  Qrtly

Thiobencarb  ug/L Semiannual  Qrtly

Turbidity  NTU Semiannual  Qrtly

Zinc  ug/L Semiannual  Qrtly

Attachment A‐6: Drinking Water Action Levels

Contaminants of Current Interest
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Constituent  Units 

Current Reduced 
Frequency , 

allowed by CDPH 
and LARWQCB, 
July 19, 2007 

GW Mont 
Frequency, 
reduction 
approved 

by 
LARWQCB 
in 2010 

1,2,3‐Trichloropropane (1,2,3‐TCP)  ug/L Annual  Annual

1,4‐Dioxane  ug/L Annual  Annual

Boron  mg/L Annual  Annual

Chlorate  ug/L Annual  Annual

Dichlorodifluoromethane (Freon 12)  ug/L Annual  Annual

Formaldehyde  ug/L Annual  Annual

n‐Nitrosodimethlyamine (NDMA)  ng/L Annual  Annual

Perchlorate  ug/L Annual  Annual

Tertiary butyl alcohol (TBA)  ug/L Annual  Annual

Vanadium  mg/L Annual  Annual

Historic or Rarely Detected

1,2,4‐Trimethylbenzene  ug/L Annual  Annual

1,3,5‐Trimethylbenzene  ug/L Annual  Annual

1,3‐dichlorobenzene  ug/L Annual  Annual

2,4‐dimethylphenol  ug/L Annual  Annual

2‐Chlorotoluene  ug/L Annual  Annual

4‐Chlorotoluene  ug/L Annual  Annual

Aldicarb  ug/L Annual  Annual

Aldrin  ug/L Annual  Annual

Alpha‐BHC  ug/L Annual  Annual

Baygon  ug/L Annual  Annual

Beta‐BHC  ug/L Annual  Annual

Captan  ug/L Annual  Annual

Carbaryl  ug/L Annual  Annual

Carbon disulfide  ug/L Annual  Annual

Chloropicrin  ug/L Annual  Annual

Chloropropham (CIPC)  ug/L Annual  Annual

Diazinon  ug/L Annual  Annual

Dieldrin  ug/L Annual  Annual

Dimethoate  ug/L Annual  Annual

Diphenamide  ug/L Annual  Annual

Ethion  ug/L Annual  Annual

Ethylene glycol  ug/L Annual  Annual

Isopropylbenzene  ug/L Annual  Annual

Malathion  ug/L Annual  Annual

Methyl isobutyl ketone (MIBK)  ug/L Annual  Annual

Methyl Parathion  ug/L Annual  Annual

Methylisothiocyanate  ug/L Annual  Annual

Naphthalene  ug/L Annual  Annual

n‐Butylbenzene  ug/L Annual  Annual

n‐Propylbenzene  ug/L Annual  Annual

Parathion  ug/L Annual  Annual

Phenol  ug/L Annual  Annual
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Constituent  Units 

Current Reduced 
Frequency , 

allowed by CDPH 
and LARWQCB, 
July 19, 2007 

GW Mont 
Frequency, 
reduction 
approved 

by 
LARWQCB 
in 2010 

sec‐Butylbenzene  ug/L Annual  Annual

tert‐Butylbenzene  ug/L Annual  Annual

Trithion  ug/L Annual  Annual

Priority Pollutants

1,12‐benzoperylene (Benzo(g,h,i) Perylene) ug/l Semiannual  Annual

1,2,5,6‐dibenzanthracene (Dibenzo(a,h)‐anthracene) ug/l Semiannual  Annual

1,2‐Dichlorobenzene  ug/l Semiannual  Annual

1,2‐diphenylhydrazine  ug/l Semiannual  Annual

2,4,6‐trichlorophenol  ug/l Semiannual  Annual

2,4‐dichlorophenol  ug/l Semiannual  Annual

2,4‐dinitrophenol  ug/l Semiannual  Annual

2,4‐dinitrotoluene  ug/l Semiannual  Annual

2,6‐dinitrotoluene  ug/l Semiannual  Annual

2‐chloroethyl vinyl ether  ug/l Semiannual  Annual

2‐chloronaphthalene  ug/l Semiannual  Annual

2‐chlorophenol  ug/l Semiannual  Annual

2‐nitrophenol  ug/l Semiannual  Annual

3,3'‐dichlorobenzidine  ug/l Semiannual  Annual

4,4,4'‐DDD  ug/l Semiannual  Annual

4,4,4'‐DDE  ug/l Semiannual  Annual

4,4,4'‐DDT  ug/l Semiannual  Annual

4,6‐dinitro‐o‐cresol (2‐Methyl‐4,6 Dinitrophenol) ug/l Semiannual  Annual

4‐bromophenyl phenyl ether  ug/l Semiannual  Annual

4‐chlorophenyl phenyl ether  ug/l Semiannual  Annual

4‐nitrophenol  ug/l Semiannual  Annual

Acenaphthene  ug/l Semiannual  Annual

Acenaphthylene  ug/l Semiannual  Annual

Acrolein  ug/l Semiannual  Annual

Acrylonitrile  ug/l Semiannual  Annual

Alpha‐endosulfan  ug/l Semiannual  Annual

Anthracene  ug/l Semiannual  Annual

Benzidine  ug/l Semiannual  Annual

Benzo(a) anthracene  ug/l Semiannual  Annual

Benzo(b) fluoranthene  ug/l Semiannual  Annual

Benzo(k) fluoranthene  ug/l Semiannual  Annual

Beta‐endosulfan  ug/l Semiannual  Annual

Bis(2‐chloroethoxyl)methane  ug/l Semiannual  Annual

Bis(2‐chloroethyl) ether  ug/l Semiannual  Annual

Bis(2‐chloroisopropyl)ether  ug/l Semiannual  Annual

Butyl benzyl phthalate  ug/l Semiannual  Annual

Chlorobenzene  ug/l Semiannual  Annual

Chloroethane  ug/l Semiannual  Annual

Chrysene  ug/l Semiannual  Annual
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Constituent  Units 

Current Reduced 
Frequency , 

allowed by CDPH 
and LARWQCB, 
July 19, 2007 

GW Mont 
Frequency, 
reduction 
approved 

by 
LARWQCB 
in 2010 

Delta‐BHC  ug/l Semiannual  Annual

Di(2‐ethylhexyl) phthalate  ug/l Qrtly/Semiannual  Annual

Diethyl phthalate  ug/l Semiannual  Annual

Dimethyl phthalate  ug/l Semiannual  Annual

di‐n‐butyl phthalate  ug/l Semiannual  Annual

di‐n‐octyl phthalate  ug/l Semiannual  Annual

Endosulfan Sulfate  ug/l Semiannual  Annual

Endrin aldehyde  ug/l Semiannual  Annual

Fluoranthene  ug/l Semiannual  Annual

Fluorene  ug/l Semiannual  Annual

Hexachlorobutadiene  ug/l Semiannual  Annual

Hexachloroethane  ug/l Semiannual  Annual

Indeno(1,2,3‐cd) pyrene  ug/l Semiannual  Annual

Isophorone  ug/l Semiannual  Annual

Methyl bromide  ug/l Semiannual  Annual

Methyl chloride  ug/l Semiannual  Annual

Methylene Chloride  ug/l Semiannual  Annual

Nitrobenzene  ug/l Semiannual  Annual

n‐nitrosodi‐n‐propylamine  ug/l Semiannual  Annual

n‐nitrosodiphenylamine  ug/l Semiannual  Annual

p‐chloro‐m‐cresol (3‐Methyl‐4‐Chlorophenol) ug/l Semiannual  Annual

Phenanthrene  ug/l Semiannual  Annual

Pyrene  ug/l Semiannual  Annual

Total Chromium  ug/l Qrtly/ Semiannual  Annual

BHC  –  Hexachlorocyclohexane 
MBAS – Methylene Blue Active Substances 
MCL – Maximum Contaminant Level 
MFL – Million fibers per liter 
mg/L – milligram per liter 
ml ‐ milliliters 
MPN – most probably number 
msl – mean sea level 
NTU – Nephelometric turbidity unit 
PCB – Polychlorinated biphenyl 
pCi/L – picocuries per liter 
Qrtly – Quarterly 
SMCL – Secondary Maximum Contaminant Level 
TON – Threshold Order Number 
ug/L – microgram per liter 
umho/cm – micromhos per centimeter 
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Attachment K‐F 

Water Quality Parameters  
SDLAC and WBMWD Nonpotable Recycled Water  

SDLAC 

Below is a list of some of the additional parameters monitored for tertiary treated recycled 
water produced by SDLAC’s water reclamation plants. 

U.S. Environmental Protection Agency Priority Pollutants  
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WBMWD 

Below is a list of parameters monitored for tertiary‐treated recycled water produced by 
WBMWD. 

Constituent  Frequency 

Total waste flow  Continuous 

Turbidity  Continuous 

Chlorine residual  Continuous 

pH  Daily 

Coliform  Daily 

Suspended solids  Weekly 

Biochemical Oxygen Demand  Weekly 

Settleable solids  Weekly 

Oil and grease  Monthly 

Total dissolved solids  Monthly 

Chloride  Monthly 

Boron  Monthly 

Sulfate  Monthly 

Nitrate nitrogen  Quarterly 

Nitrite nitrogen  Quarterly 

Ammonia nitrogen  Quarterly 

Total organic carbon  Quarterly 

Hexavalent chromium  Quarterly 

Priority pollutantsa  Quarterly 

Radioactivity  Annually 
a. See prior list above in Attachment K‐F for SDLAC 
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Attachment K‐G 

Water Quality Parameters and Monitoring Frequencies 
NPDES Wastewater and Receiving Water  

SDLAC Long Beach, Los Coyotes, San Jose Creek,  
Whittier Narrows, and Pomona WRPs  

Below are lists of parameters and their respective monitoring frequencies for wastewater 
discharges (i.e., plant effluent or tertiary recycled water) from SDLAC’s Long Beach, Los 
Coyotes, San Jose Creek, Whittier Narrows, and Pomona Water Reclamation Plants (WRPs). 
 

Long Beach WRP Effluent 

Parameter 
Monitoring Frequency 

Wastewater (Recycled Water)  Receiving Waters 

Turbidity  Continuous  Monthly 

Total Residual Chlorine  Daily ‐ Continuous  Monthly 

pH  Daily  Monthly 

Settleable solids  Daily  Monthly 

Suspended solids  Daily  Monthly 

Total Coliform  Daily  Monthly 

Fecal Coliform  Daily  Monthly 

E. colia  Daily  Monthly 

Temperature  Daily  Monthly 

BOD5 20C  Weekly  Monthly 

Oil and Grease  Monthly  Monthly 

Dissolved Oxygen  Monthly  Monthly 

Total Dissolved Solids  Semi‐annually  ‐‐‐ 

Chloride  Semi‐annually  ‐‐‐ 

Sulfate  Semi‐annually  ‐‐‐ 

Boron  Semi‐annually  ‐‐‐ 

Fluoride  Semi‐annually  ‐‐‐ 

Total Hardness  Monthly  Monthly 

Surfactants (MBAS and CTAS)  Monthly  Monthly 

Ammonia  Monthly  Monthly 

Nitrite  Monthly  Monthly 

Nitrate  Monthly  Monthly 

Organic Nitrogen  Monthly  Monthly 

Total Kjeldahl Nitrogen  ‐‐‐  Monthly 

Total Nitrogen  Monthly  Monthly 

Total Phosphorous  ‐‐‐  Monthly 

Orthophosphate  ‐‐‐  Monthly 

Chronic Toxicity  Monthly  Quarterly 

Acute Toxicity  Quarterly  Semi‐annually 
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Parameter 
Monitoring Frequency 

Wastewater (Recycled Water)  Receiving Waters 

Copper  Monthly  Monthly 

Lead  Monthly  Monthly 

Zinc  Monthly  Monthly 

4,4‐DDE  Monthly  Monthly 

Antimony  Quarterly  Quarterly 

Arsenic  Quarterly  Quarterly 

Beryllium  Quarterly  Quarterly 

Cadmium  Quarterly  Quarterly 

Chromium III  Quarterly  Quarterly 

Chromium VI  Quarterly  Quarterly 

Mercury  Quarterly  Quarterly 

Nickel  Quarterly  Quarterly 

Selenium  Quarterly  Quarterly 

Silver  Quarterly  Quarterly 

Thallium  Quarterly  Quarterly 

Cyanide  Quarterly  Quarterly 

Radioactivity  Semi‐annually  ‐‐‐ 

2,3,7,8‐TCDD  Semi‐annually  Semi‐annually 

Perchlorate  Semi‐annually  Semi‐annually 

1,4‐Dioxane  Semi‐annually  Semi‐annually 

1,2,3‐Trichloropropane  Semi‐annually  ‐‐‐ 

Methyl tert‐buryl ether  Semi‐annually  Semi‐annually 

Diazinon  ‐‐‐  Quarterly 

Iron  ‐‐‐  Semi‐annually 

Methoxychlor  ‐‐‐  Quarterly 

2,4‐D  ‐‐‐  Quarterly 

2,4,5‐Silvex  ‐‐‐  Quarterly 

Remaining Priority 
Pollutants (see Attachment 
K‐F) 

Semi‐annually  Semi‐annually 

a. Only if fecal coliform positive 
CTAS ‐ Cetyltrimethylammonium Bromide 
MBAS ‐ Methylene Blue Active Substances 
WRP – water reclamation plant 
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Los Coyotes WRP Effluent 

Parameter  Monitoring Frequency 

Wastewater (Recycled Water)  Receiving Waters 

Turbidity  Continuous  Monthly 

Total Residual Chlorine  5 Days/Week ‐ Continuous  Monthly 

pH  Daily  Monthly 

Settleable solids  Daily  Monthly 

Suspended solids  Daily  Monthly 

Total Coliform  Daily  Monthly 

Fecal Coliform  Daily  Monthly 

E. colia  Daily  Monthly 

Temperature  Daily  Monthly 

BOD5 20C  Weekly  Monthly 

Oil and Grease  Monthly  Monthly 

Dissolved Oxygen  Monthly  Monthly 

Total Dissolved Solids  Monthly  Monthly 

Conductivity  ‐‐‐  Monthly 

Chloride  Monthly  Monthly 

Sulfate  Monthly  Monthly 

Boron  Monthly  Monthly 

Fluoride  Monthly  ‐‐‐ 

Total Hardness  Monthly  Monthly 

Surfactants (MBAS and 
CTAS) 

Monthly  Monthly 

Ammonia  Monthly  Monthly 

Nitrite  Monthly  Monthly 

Nitrate  Monthly  Monthly 

Organic Nitrogen  Monthly  Monthly 

Total Kjeldahl Nitrogen  Monthly  Monthly 

Total Nitrogen  Monthly  Monthly 

Total Phosphorus  Monthly  Monthly 

Orthophosphate  Monthly  Monthly 

Chronic Toxicity  Monthly  Quarterly 

Acute Toxicity  Quarterly  Semi‐annually 

     

Lead  Quarterly  Semi‐annually 

Zinc  Quarterly  Semi‐annually 

     

Antimony  Quarterly  Semi‐annually 

Arsenic  Quarterly  Semi‐annually 

Beryllium  Quarterly  Semi‐annually 

Cadmium  Quarterly  Semi‐annually 

Chromium III  Quarterly  Semi‐annually 

Chromium VI  Quarterly  Semi‐annually 

Copper  Monthly  Monthly 

Mercury  Quarterly  Semi‐annually 
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Parameter  Monitoring Frequency 

Wastewater (Recycled Water)  Receiving Waters 

Nickel  Quarterly  Semi‐annually 

Selenium  Quarterly  Semi‐annually 

Silver  Quarterly  Semi‐annually 

Thallium  Quarterly  Semi‐annually 

Cyanide  Monthly  Monthly 

Radioactivity  Semi‐annually  ‐‐‐ 

2,3,7,8‐TCDD  Semi‐annually  Semi‐annually 

Perchlorate  Semi‐annually  Semi‐annually 

1,4‐Dioxane  Semi‐annually  Semi‐annually 

1,2,3‐Trichloropropane  Semi‐annually  ‐‐‐ 

Methyl tert‐buryl ether  Semi‐annually  Semi‐annually 

Diazinon  ‐‐‐  Quarterly 

Remaining Priority 
Pollutants (see 
Attachment K‐F) 

Semi‐annually  Semi‐annually 

a. Only if fecal coliform positive 
CTAS ‐ Cetyltrimethylammonium Bromide 
MBAS ‐ Methylene Blue Active Substances 
WRP – water reclamation plant 
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San Jose Creek WRP Effluent 

Parameter  Monitoring Frequency 

Wastewater (Recycled Water)  Receiving Waters 

Turbidity  Continuous ‐ Daily  ‐‐‐ 

Total Residual Chlorine  Continuous ‐ Daily  Monthly 

pH  Daily  Monthly 

Settleable solids  Daily  ‐‐‐ 

Suspended solids  Daily  ‐‐‐ 

Total Coliform  Daily  Monthly 

Fecal Coliform  Daily  Monthly 

E. colia  Daily  Monthly 

Temperature  Daily  Monthly 

BOD5 20C  Weekly  Monthly 

COD  ‐‐‐  Monthly 

Oil and grease  Monthly  Monthly 

Dissolved Oxygen  Monthly  Monthly 

Total Dissolved Solids  Monthly  Monthly 

Conductivity  ‐‐‐  Monthly 

Chloride  Monthly  Monthly 

Sulfate  Monthly  Monthly 

Boron  Monthly  Monthly 

Fluoride  Semi‐annually  ‐‐‐ 

Total Hardness  Monthly  Monthly 

Surfactants (MBAS and 
CTAS) 

Monthly  Monthly 

Ammonia  Monthly  Monthly 

Nitrite  Monthly  Monthly 

Nitrate  Monthly  Monthly 

Organic Nitrogen  Monthly  Monthly 

Total Kjeldahl Nitrogen  ‐‐‐  Monthly 

Total Nitrogen  Monthly  Monthly 

Total Phosphate    Monthly 

Chronic Toxicity  Monthly  Quarterly 

Acute Toxicity  Annually  Annually 

Copper  Monthly  Monthly 

Lead  Monthly – Quarterly  Monthly 

Selenium  Monthly ‐ Quarterly  Monthly 

Remaining EPA Priority 
Metals (see Attachment K‐
F) 

Quarterly  Quarterly 

Cyanide  Quarterly  Quarterly 

Iron  Semi‐annually  ‐‐‐ 

Barium  Semi‐annually  Semi‐annually 

Diazinon  Semi‐annually  Semi‐annually 

Pesticides (demeton, 
guthion, malathion, 

Semi‐annually  Semi‐annually 
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Parameter  Monitoring Frequency 

Wastewater (Recycled Water)  Receiving Waters 

methoxychlor, mirex, and 
parathion) 

Radioactivity  Semi‐annually  ‐‐‐ 

2,3,7,8‐TCDD  Semi‐annually  Semi‐annually 

Perchlorate  Semi‐annually  Semi‐annually 

1,4‐Dioxane  Semi‐annually  Semi‐annually 

1,2,3‐Trichloropropane  Semi‐annually  Semi‐annually 

Methyl tert‐buryl ether  Semi‐annually  Semi‐annually 

     

Remaining Priority 
Pollutants (see Attachment 
K‐F) 

Semi‐annually  Semi‐annually 

a. Only if fecal coliform positive 
CTAS ‐ Cetyltrimethylammonium Bromide 
MBAS ‐ Methylene Blue Active Substances 
WRP – water reclamation plant 
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Whittier Narrows WRP Effluent 

Parameter 
Monitoring Frequency 

Wastewater (Recycled 
Water) 

Receiving Waters 

Turbidity  Continuous  Monthly 

Total Residual Chlorine   Daily‐ Continuous  Monthly 

pH  Daily  Monthly 

Settleable solids  Daily  Monthly 

Suspended solids  Daily  Monthly 

Total Coliform  Daily  Monthly 

Fecal Coliform  Daily  Monthly 

E. colia  Daily  Monthly 

Temperature  Daily  Monthly 

BOD5 20C  Weekly  Monthly 

Oil and Grease  Monthly  Monthly 

Dissolved Oxygen  Monthly  Monthly 

Total Dissolved Solids  Monthly  Monthly 

Chloride  Monthly  Monthly 

Sulfate  Monthly  Monthly 

Boron  Monthly  Monthly 

     

Total Hardness  Monthly  Monthly 

Surfactants (MBAS and 
CTAS) 

Monthly  Monthly 

Ammonia  Monthly  Monthly 

Nitrite  Monthly  ‐‐‐b 

Nitrate  Monthly  ‐‐‐b 

Organic Nitrogen  Monthly  ‐‐‐b 

Total Kjeldahl Nitrogen  ‐‐‐  Monthly 

Total Nitrogen  Monthly  Monthly 

Total Phosphorous  ‐‐‐  Monthly 

Orthophosphate  ‐‐‐  Monthly 

Chronic Toxicity  Monthly  Quarterly 

Acute Toxicity  Quarterly  Semi‐annually 

Copper  Monthly  Monthly 

Lead  Monthly  Monthly 

Zinc  Monthly  Monthly 

Antimony  Quarterly  Quarterly 

Arsenic  Quarterly  Quarterly 

Beryllium  Quarterly  Quarterly 

Cadmium  Monthly  Monthly 

Chromium III  Quarterly  Quarterly 

Chromium VI  Quarterly  Quarterly 

Mercury  Monthly  Monthly 

Nickel  Quarterly  Quarterly 

Selenium  Quarterly  Quarterly 
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Parameter 
Monitoring Frequency 

Wastewater (Recycled 
Water) 

Receiving Waters 

Silver  Quarterly  Quarterly 

Thallium  Quarterly  Quarterly 

Cyanide  Quarterly  Quarterly 

Radioactivity  Semi‐annually  ‐‐‐ 

2,3,7,8‐TCDD  Semi‐annually  Semi‐annually 

Perchlorate  Semi‐annually  Annually 

1,4‐Dioxane  Semi‐annually  Annually 

1,2,3‐Trichloropropane  Semi‐annually  Annually 

Methyl tert‐buryl ether  Semi‐annually  Annually 

Iron  Semi‐annually  Semi‐annually 

Fluoride  Semi‐annually  Semi‐annually 

Barium  Semi‐annually  Quarterly 

Methoxychlor  Semi‐annually  Quarterly 

2,4‐D  Semi‐annually  Quarterly 

2,4,5‐TP  Semi‐annually  Quarterly 

Diazinon  ‐‐‐  Quarterly 

Remaining Priority 
Pollutants (see Attachment 
K‐F) 

Semi‐annually  Semi‐annually 

Endocrine Disrupting 
Chemicals (see Section 4) 

Biennially  ‐‐‐ 

Pharmaceuticals (see 
Section 4) 

Biennially  ‐‐‐ 

a. Only if fecal coliform positive 
b. Part of total nitrogen determination 
CTAS ‐ Cetyltrimethylammonium Bromide 
MBAS ‐ Methylene Blue Active Substances 
WRP – water reclamation plant 
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Pomona WRP Effluent 

Parameter  Monitoring Frequency 

Wastewater (Recycled Water)  Receiving Waters 

Turbidity  Continuous  Monthly 

Total Residual Chlorine   Daily‐ Continuous  Monthly 

pH  Weekly  Monthly 

Settleable solids  Weekly  Monthly 

Suspended solids  Weekly  Monthly 

Total Coliform  Weekly  Monthly 

Fecal Coliform  Weekly  Monthly 

E. colia  Weekly  Monthly 

Temperature  Weekly  Monthly 

BOD5 20C  Weekly  Monthly 

COD  ‐‐‐  Monthly 

Oil and Grease  Quarterly  Quarterly 

Dissolved Oxygen  Monthly  Monthly 

Total Dissolved Solids  Monthly  Monthly 

Conductivity  ‐‐‐  Monthly 

Chloride  Monthly  Monthly 

Sulfate  Monthly  Monthly 

Boron  Monthly  Monthly 

Fluoride  Quarterly  Quarterly 

Total Hardness  Monthly  Monthly 

Surfactants MBAS   Monthly  Monthly 

Surfactants CTAS  Quarterly  Quarterly 

Ammonia  Monthly  Monthly 

Nitrite  Monthly  Monthly 

Nitrate  Monthly  Monthly 

Organic Nitrogen  Monthly  Monthly 

Total Kjeldahl Nitrogen  Monthly  Monthly 

Total Nitrogen  Monthly  Monthly 

Total Phosphorus  ‐‐‐  Monthly 

Orthophosphate  ‐‐‐  Monthly 

Chronic Toxicity  Monthly  Quarterly 

Acute Toxicity  Quarterly  Semi‐annually 

Copper  Quarterly  Quarterly 

Lead  Monthly  Monthly 

Zinc  Quarterly  Quarterly 

Antimony  Quarterly  Quarterly 

Arsenic  Quarterly  Quarterly 

Beryllium  Semi‐annually  Semi‐annually 

Cadmium  Quarterly  Quarterly 

Chromium III  Semi‐annually  Semi‐annually 

Chromium VI  Semi‐annually  Semi‐annually 

Total Chromium  Semi‐annually  Semi‐annually 

Mercury  Semi‐annually  Semi‐annually 
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Parameter  Monitoring Frequency 

Wastewater (Recycled Water)  Receiving Waters 

Nickel  Quarterly  Quarterly 

Selenium  Monthly  Monthly 

Silver  Quarterly  Quarterly 

Thallium  Semi‐annually  Semi‐annually 

Cyanide  Quarterly  Quarterly 

Radioactivity  Semi‐annually  ‐‐‐ 

2,3,7,8‐TCDD  Semi‐annually  Semi‐annually 

Perchlorate2  Semi‐annually  Annually 

1,4‐Dioxane2  Semi‐annually  Annually 

1,2,3‐Trichloropropaneb  Semi‐annually  Annually 

Methyl tert‐buryl etherb  Semi‐annually  Annually 

Iron  Quarterly  Quarterly 

Bis(2‐ethylhexyl)phthalate  Monthly  Monthly 

Bromoform  Monthly  Monthly 

Dibromochloromethane  Monthly  Monthly 

Chloroform  Monthly  Monthly 

Bromodichloromethane  Monthly  Monthly 

Total Trihalomethanes (calculated 
sum) 

Monthly  Monthly 

Polychlorinated Biphenyls  Semi‐annually  Semi‐annually 

Remaining Priority Pollutants (see 
Attachment K‐F) 

Semi‐annually  Semi‐annually 

Chlorpyrifos  Semi‐annually  Quarterly 

Diazinon  Semi‐annually  Quarterly 

Toxaphene  Semi‐annually  Semi‐annually 

Endocrine Disrupting Chemicals (see 
Section 4) 

Biennially  ‐‐‐ 

Pharmaceuticals (see Section 4)  Biennially  ‐‐‐ 
a. Only if fecal coliform positive 
b. Called “Emerging Chemicals” in the permit 
CTAS ‐ Cetyltrimethylammonium Bromide 
MBAS ‐ Methylene Blue Active Substances 
WRP – water reclamation plant 
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Attachment K‐H 

MWD Compliance Plan 
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Attachment K‐I 

Los Angeles Department of Water and Power (LADWP) 
Imported Water Monitoring 

Presented below is the Vulnerability Assessment and Monitoring Program for imported water 
treated at the Los Angeles Aqueduct Filtration Plant based on the November 2012 Annual 
Water Quality Report Data Source (Master) Table. 

Contaminants  Sampling Frequency 

General Contaminants   Quarterly 

Gross Beta, Ra‐226/228, Strontium‐90, Tritium & 
Uranium 

Quarterly 

pH, Specific Conductance, Temperature, Total 
Chlorine Residual – Source Water Locations 

Daily, Weekly 

Total Coliform, E. Coli, Fecal Coliform ‐ Source Water 
Locations 

Daily 

Total Trihalomethanes and Haloacetic Acids  Monthly 

Synthetic Organic Chemicals  2 Consecutive quarters / 3‐yr cycle 

Gross Alpha – Source Water Locations  6‐yr cycle 

Cryptosporidium and Giardia   Monthly 

Asbestos   9‐yr cycle 

Radon  Annually 

Arsenic   Weekly 

Bromate   Weekly 

Turbidity (Primary Standard)  On‐line (continuous)  

Total Coliform, E. Coli, and Fecal Coliform – 
Distribution Locations 

Daily 

Total Chlorine Residual –  
Same Locations as TCR Sampling 

Daily 

Lead and Copper (at‐the‐tap) – Residences   3‐yr cycle 

Fluoride  Daily 

Total Trihalomethanes and Haloacetic Acids – 20 
Locations 

Monthly 

Bromate (Opened Reservoir)   Weekly 

Cryptosporidium and Giardia  (Opened Reservoir)   Bi‐weekly 

Individual THMs and HAAs – Area‐wide distributions 
system 

Monthly 

Chlorate  Daily 
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Attachment K‐J 

San Gabriel River Regional Monitoring Program (SGRRMP) 

During 2009‐2010, the following participants contributed staff time, laboratory analyses, and 
funding in a collaborative effort to implement the San Gabriel River Regional Monitoring 
Program (SGRRMP).  As shown in the list below, participants included representatives from 
regulated entities, regulatory agencies, environmental groups, and research organizations.  A 
majority of the funding was provided by SDLAC. 

 SDLAC 
 Council for Watershed Health 
 City of Downey 
 Los Angeles County Flood Control District 
 LARWQCB 
 Orange County Stormwater Program 
 Southern California Coastal Water Research Project 
 USEPA 
 Participating Consultants 
 Aquatic Bioassay and Consulting Laboratories 
 Institute for Integrated Research in Materials, Environments, and Society California 

State University, Long Beach, 
 Weston Solutions 
 Weck Laboratories 

Below is a list of parameters and their monitoring frequencies for the SGRRMP. 

 

Freshwater Constituents 

Parameter 

Temperature 

pH 

Conductivity 

Dissolved Oxygen 

Salinity 

Alkalinity 

Hardness 

Total Suspended Solids 

Chlorophyll a 

Ash‐free dry mass 

Dissolved Organic Carbon 

Total Organic Carbon 

Ammonia 

Nitrate 

Nitrite 

Total Kjeldahl Nitrogen 
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Parameter 

Total Nitrogen 

Orthophosphate 

Phosphorus 

Chloride 

Sulfate 

Silica 

Trace metals (total and dissolved): Arsenic, Cadmium, 
Chromium, Copper, Iron, Mercury, Lead, Nickel, Selenium, Zinc 

Organophosphorus Pesticides 

Pyrethroids Pesticides 

Chronic Toxicity ‐ Ceriodaphnia dubia (freshwater): primary 
test organism; Chronic Hyallela azteca (freshwater): secondary 
test organism if conductivity is > 2,500 μS/cm 

Taxonomy: Benthic Macroinvertebrate, Qualitative Algae, 
Quantitative Diatom, Quantitative Algae 
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Attachment K‐K 

Los Angeles River Watershed Monitoring Program (LARWMP) 

During 2009‐2010, the following participants contributed staff time, laboratory analyses, and 
funding in a collaborative effort to implement the Los Angeles River Watershed Monitoring 
Program (LARWMP).  As shown in the list below, participants that included representatives 
from regulated entities, regulatory agencies, environmental groups, and research organizations.  
A majority of the funding was provided by the Cities of Los Angeles and Burbank and the Los 
Angeles County Department of Public Works (LACDPW). 

 Arroyo Seco Foundation 
 City of Burbank 
 City of Downey 
 City of Los Angeles 
 Friends of the Los Angeles River 
 LACDPW 
 LARWQCB 
 Los Angeles & San Gabriel Rivers Watershed 
 Council for Watershed Health 
 San Gabriel Mountains and Rivers Conservancy 
 Southern California Coastal Water Research Project 
 USEPA 
 U.S. Forest Service 
 Aquatic Bioassay and Consulting Laboratories 
 Brock Bernstein Consultant 

Below is a list of parameters and their monitoring frequencies for the LARWMP. 

 

Freshwater Constituents 

Parameter 

Temperature 

pH 

Conductivity 

Dissolved Oxygen 

Salinity 

Alkalinity 

Hardness 

Total Suspended Solids 

Dissolved Organic Carbon 

Total Organic Carbon 

Ammonia 

Nitrate 

Nitrite 

Total Kjeldahl Nitrogen 
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Parameter 

Total Nitrogen 

Orthophosphate 

Phosphorus 

Chloride 

Sulfate 

Silica 

Trace metals (total and dissolved): Arsenic, Cadmium, 
Chromium, Copper, Iron, Mercury, Lead, Nickel, Selinium, Zinc 

Organophosphorus Pesticides 

Pyrethroids Pesticides 

Chronic Toxicity ‐ Ceriodaphnia dubia (freshwater): primary 
test organism; Chronic Hyallela azteca (freshwater): secondary 
test organism if conductivity is > 2,500 μS/cm 

Taxonomy: Benthic Macroinvertebrate, Qualitative Algae, 
Quantitative Diatom, Quantitative Algae 
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Attachment K‐L 

LACDPW MS4 Stormwater Monitoring 

Below are details on the Los Angeles County Department of Public Work’s (LACDPW’s) 
stormwater monitoring program, which is conducted in accordance with the NPDES permit for 
municipal separate storm sewer system (MS4) discharges for 84 cities and a majority portion of 
the unincorporated areas of Los Angeles County. 
 
Mass Emission Stations (MES) in the CBWCB SNMP Study Area 

Los Angeles River Monitoring Station (S10) 

Monitoring Station S10 is located in the Los Angeles River at the existing stream gauge station 
(specifically, Stream Gauge F319‐R) between Willow Street and Wardlow Road in the City of 
Long Beach and was chosen to avoid tidal influences.  The Los Angeles River is a concrete‐lined 
trapezoidal channel at this station.  The total upstream tributary drainage area for the Los 
Angeles River is 825 square miles.  This river is the largest watershed outlet to the Pacific Ocean 
in the Los Angeles County Flood Control District (LACFCD).  This station can be found in the 
Thomas Guide, page 795, C‐1. 

Coyote Creek Monitoring Station (S13) 

Monitoring Station S13 is located in Coyote Creek at the existing U.S. Army Corps of Engineers 
(USACE) stream gauge station (specifically, Stream Gauge F354‐R) below Spring Street in the 
lower San Gabriel River Watershed.  The station assists in determining mass loading for the San 
Gabriel River Watershed.  The upstream tributary area is 150 square miles and extends into 
Orange County.  The station was chosen to avoid backwater effects from the San Gabriel River 
to ensure that all water being sampled is from Coyote Creek only.  Coyote Creek is a concrete‐
lined trapezoidal channel at this location.  This Coyote Creek MES location has been an active 
stream gauging station since 1963.  This station can be found in the Thomas Guide, page 796, 
grid H‐2. 

San Gabriel River Monitoring Station (S14) 

Monitoring Station S14 is located in the San Gabriel River at a historic stream gauge station 
(specifically, Stream Gauge F263C‐R) below San Gabriel River Parkway in Pico Rivera.  The 
upstream tributary area is 450 square miles at this location.  At this monitoring location, the 
San Gabriel River is a grouted rock concrete stabilizer along the western levee and a natural 
section on the eastern side.  Flow measurement and water sampling are conducted in the 
grouted rock area along the western levee of the river.  The length of the concrete stabilizer is 
nearly 70 ft.  This San Gabriel River MES location has been an active stream gauging station 
since 1968.  This station can be found in the Thomas Guide, page 676, J‐2. 
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Tributary Stations within the CBWCB SNMP Study Area (that have been monitored through 
2011‐12) 

Monitoring started in 2002 

Annual Monitoring: Rio Hondo Channel 

Rotating Monitoring: 

 Los Angeles River Watershed:  Aliso Creek, Bull Creek, Burbank Western System 
Channel, Verdugo Wash, Arroyo Seco Channel (2002‐2003 and 2003‐2004 storm 
seasons) 

 San Gabriel River Watershed:  Big Dalton\Walnut Creek, Puente Creek, Upper San Jose 
Creek, Maplewood Channel, North Fork Coyote, and SD 21 (Artesia‐Norwalk Drain) 
(2006‐2007 and 2007‐08 storm seasons) 

  

Constituents for the Stormwater Monitoring Program and Associated Minimum 
Levels a 

PARAMETER  MINIMUM LEVEL 

CONVENTIONAL POLLUTANTS mg/L
Oil and Grease  5
Total Phenols  0.1
Cyanide  0.005
pH  0 ‐ 14
Temperature  None
Dissolved Oxygen  Sensitivity to 5 mg/L 
BACTERIA 
Total coliform (marine waters) 10,000 mpn/100 mL 
Fecal coliform  400 mpn/100 mL 
Enterococcus (marine waters and fresh waters) 104 mpn/100 mL 
E. coli (fresh waters)  235 mpn/100 mL 
GENERAL  mg/L
Dissolved Phosphorus  0.05
Total Phosphorus  0.05
Turbidity  0.1 NTU
Total Suspended Solids  2
Total Dissolved Solids  2
Volatile Suspended Solids 2
Total Organic Carbon  1
Total Petroleum Hydrocarbon 5
Biochemical Oxygen Demand 2
Chemical Oxygen Demand 20‐900
Total Ammonia‐Nitrogen  0.1
Total Kjeldahl Nitrogen  0.1
Nitrate‐Nitrite  0.1
Alkalinity  2
Specific Conductance  1 umho/cm 
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PARAMETER  MINIMUM LEVEL 

Total Hardness  2
Methylene Blue Active Substances 0.5
Chloride  2
Fluoride  0.1
Methyl tertiary butyl ether 1
Perchlorate 4 ug/l
METALS (Dissolved and Total) µg/L
Aluminum  100
Antimony  0.5
Arsenic  1
Beryllium  0.5
Cadmium  0.25
Chromium (total)  0.5
Chromium (hexavalent)  5
Copper  0.5
Iron  100
Lead  0.5
Mercury  0.5
Nickel  1
Selenium  1
Silver  0.25
Thallium  1
Zinc  1
SEMIVOLATILE ORGANIC COMPOUNDS µg/L
Acids 
2‐Chlorophenol  2
2, 4‐Dichlorophenol  1
2,4‐Dimethylphenol  2
2, 4‐Dinitrophenol  5
2‐Nitrophenol  10
4‐Nitrophenol  5
4‐Chloro‐3‐methylphenol 1
Pentachlorophenol  2
Phenol  1
2,4,6‐Trichlorophenol  10
BASE/NEUTRAL  µg/L
Acenaphthene  1
Acenaphthylene  2
Anthracene  2
Benzidine  5
1,2 Benzanthracene  5
Benzo(a)pyrene  2
Benzo(g,h,i)perylene  5
3,4 Benzoflouranthene  10
Benzo(k)flouranthene  2
Bis(2‐Chloroethoxy) methane 5
Bis(2‐Chloroisopropyl) ether 2
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PARAMETER  MINIMUM LEVEL 

Bis(2‐Chloroethyl) ether  1
Bis(2‐Ethylhexl) phthalate 5
4‐Bromophenyl phenyl ether 5
Butyl benzyl phthalate  10
2‐Chloroethyl vinyl ether  1
2‐Chloronaphthalene  10
4‐Chlorophenyl phenyl ether 5
Chrysene  5
Dibenzo(a,h)anthracene  0.1
1,3‐Dichlorobenzene  1
1,4‐Dichlorobenzene  1
1,2‐Dichlorobenzene  1
3,3‐Dichlorobenzidine  5
Diethyl phthalate  2
Dimethyl phthalate  2
di‐n‐Butyl phthalate  10
2,4‐Dinitrotoluene  5
2,6‐Dinitrotoluene  5
4,6 Dinitro‐2‐methylphenol 5
1,2‐Diphenylhydrazine  1
di‐n‐Octyl phthalate  10
Fluoranthene  0.05
Fluorene  0.1
Hexachlorobenzene  1
Hexachlorobutadiene  1
Hexachloro‐cyclopentadiene 5
Hexachloroethane  1
Indeno(1,2,3‐cd)pyrene  0.05
Isophorone  1
Naphthalene  0.2
Nitrobenzene  1
N‐Nitroso‐dimethyl amine 5
N‐Nitroso‐diphenyl amine 1
N‐Nitroso‐di‐n‐propyl amine 5
Phenanthrene  0.05
Pyrene  0.05
1,2,4‐Trichlorobenzene  1
CHLORINATED PESTICIDES µg/L
Aldrin  0.005
alpha‐hexachlorocyclohexane (BHC) 0.01
beta‐BHC  0.005
 
delta‐BHC  0.005
gamma‐BHC (lindane)  0.02
alpha‐chlordane  0.1
gamma‐chlordane  0.1
4,4'‐DDD  0.05
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PARAMETER  MINIMUM LEVEL 

4,4'‐DDE  0.05
4,4'‐DDT  0.01
Dieldrin  0.01
alpha‐Endosulfan  0.02
beta‐Endosulfan  0.01
Endosulfan sulfate  0.05
Endrin  0.01
Endrin aldehyde  0.01
Heptachlor  0.01
Heptachlor Epoxide  0.01
Toxaphene  0.5
Polychlorinated Biphenyls µg/L
Aroclor‐1016  0.5
Aroclor‐1221  0.5
Aroclor‐1232  0.5
Aroclor‐1242  0.5
Aroclor‐1248  0.5
Aroclor‐1254  0.5
Aroclor‐1260  0.5
ORGANOPHOSPHATE PESTICIDES µg/L
Chlorpyrifos  0.05
Diazinon  0.01
Prometryn  2
Atrazine  2
Simazine  2
Cyanazine  2
Malathion  1
HERBICIDES  µg/L
Glyphosate 5
2,4‐D  0.02
2,4,5‐TP‐SILVEX  0.2
All constituents for which the water body is impaired 
downstream of the monitoring station 

a ‐ For Priority Pollutants, the MLs represent the lowest value listed in Appendix 4 of the State 
Implementation Plan: Method Detection Limits must be lower than or equal to the ML value; if a 
particular ML is not attainable in accordance with procedures set forth in 40 Code of Federal 
Regulations 136, the lowest quantifiable concentration of the lowest calibration standard analyzed by 
a specific analytical procedure may be used instead 

MDL – method detection limit 
mg/L – milligrams per liter 
ML – minimum level 
MPN – most probably number 
NTU ‐ Nephelometric Turbidity Unit 
ug/L – micrograms per liter 
umho/cm – micromhos per centimeter 
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Monitoring for Non‐Stormwater Releases 

Discharges from drinking water supplier distribution systems >100,000 gallons must monitor in 
the release for pollutants of concern defined as: trash and debris, including organic matter, 
total suspended solids, residual chlorine, pH, and any pollutant for which there is a water 
quality‐based effluent limitation applicable to discharges from the MS4 to the receiving water.  
Determination of the pollutants of concern for a particular discharge shall be based on an 
evaluation of the potential for the constituent(s) to be present in the discharge at levels that 
may cause or contribute to exceedances of applicable water quality based effluent limits or 
receiving water limitations. 

Discharge from lake dewatering must monitor in the release for pollutants of concern defined 
as: at a minimum, trash and debris, including organic matter, total suspended solids, and any 
pollutant for which there is a water quality‐based effluent limitation for the lake and/or 
receiving water. 

 

LARWQCB Order No. R4‐2012‐175 TMDL Receiving Water Compliance Points: 

     Attachment O – TMDL Provisions for Los Angeles River Watershed Management Area:  
http://www.waterboards.ca.gov/rwqcb4/water_issues/programs/stormwater/munici
pal/la_ms4/Dec5/Order%20R4‐2012‐0175%20‐%20Final%20Attachment%20O.pdf 

     Attachment P – TMDL Provisions for San Gabriel River Watershed Management Area: 
http://www.waterboards.ca.gov/rwqcb4/water_issues/programs/stormwater/munici
pal/la_ms4/Dec5/Order%20R4‐2012‐0175%20‐%20Final%20Attachment%20P.pdf 

     Attachment Q – TMDL Provisions for Los Cerritos Channel and Alamitos Bay 
Watershed Management Area: 
http://www.waterboards.ca.gov/rwqcb4/water_issues/programs/stormwater/munici
pal/la_ms4/Dec5/Order%20R4‐2012‐0175%20‐%20Final%20Attachment%20Q.pdf 
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Attachment K‐M 

LACDPW Stream Gauge Flow Monitoring 
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Home  Residents  Businesses  Projects  Online Services  News & Events  About Us search Public W

Water Resources
Home

Seawater Barriers
Well Measurements
Spreading Grounds
Precipitation
Runoff 
Facilities
Publications
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Index of Stream Gaging Stations
 

DRAINAGE

STATION LOCATION REGULATED AREA

F81D-R ALHAMBRA WASH above Klingerman Street N 15.2

F317-R ARCADIA WASH below Grand Avenue Y 8.5

F277-R ARROYO SECO below Devils Gate Dam Y 32.5

F38C-R BALLONA CREEK above Sawtelle Blvd. Y 88.6

F120B-R BIG DALTON CREEK below Big Dalton Dam Y 4.8

F394-R BIG ROCK CREEK upstream from Pallett Creek N 34.3

F168-R BIG TUJUNGA CREEK below Big Tujunga Dam Y 82.3

F377-R BOUQUET CANYON CREEK at Urbandale Ave Y 51.9

F377B-R BOUQUET CREEK above Bouquet Canyon Road Y 60.9

F329-R BRADBURY CHANNEL below Central Avenue Y 3.3

F342-R BRANFORD STREET CHANNEL below Sharp Avenue Y 5.01

E285-R BURBANK WESTERN STORM DRAIN at Riverside Dr. Y 25.0

F37B-R COMPTON CREEK near Greenleaf Drive N 22.6

F354-R COYOTE CREEK below Spring Street Y 185.0

F274B-R DALTON WASH at Merced Avenue Y 35.95

F318-R EATON WASH at Loftus Drive Y 22.8

F271-R EATON WASH below Eaton Wash Dam Y 12.4

U7-R FISH CREEK above mouth of canyon N 6.36

L1-R LITTLE ROCK CREEK above Little Rock Dam N 49.2

F356-R LIVE OAK CREEK below Live Oak Dam Y 2.28

F319-R LOS ANGELES RIVER below Wardlow River Road Y 815.0

F300-R LOS ANGELES RIVER at Tujunga Avenue Y 401.0

F57C-R LOS ANGELES RIVER above Arroyo Seco Y 511.0

F34D-R LOS ANGELES RIVER below Firestone Blvd. Y 596.0

F130-R MALIBU CREEK below Cold Creek Y 105.0

F395-R MESCAL CREEK at mouth of canyon Y 5.41

F328-R MINT CANYON CREEK at Fitch Ave N 26.9

F328B-R MINT CANYON CREEK at Sierra Highway N 28.0

F181-R MONTEBELLO STORM DRAIN above Rio Hondo N 9.6

F118B-R PACOIMA CREEK FLUME below Pacoima Dam Y 28.2

F305-R PACOIMA DIVERSION at Branford Street Y 48.8

F122-R PALLETT CREEK at Valyermo Highway N 15.8

F45B-R RIO HONDO above Stuart and Gray Road Y 140.0

F192B-R RIO HONDO below Lower Azusa Avenue Y 40.9

F313B-R RIO HONDO BYPASS - Zone 1 Ditch Y
Controlled.

445.7

F338-R RUBIO DIVERSION CHANNEL below Gooseberry Inlet Y 2.1

F82C-R RUBIO WASH at Glendon Way Y 10.9

F303-R SAN DIMAS CREEK below San Dimas Dam Y 16.2

F218-R SAN DIMAS WASH below Puddingstone Diversion Y 19.9

F250-R SAN GABRIEL - AZUSA Conduit 25 Ft. Weir Below S.G. Dam Y 202.7

F190-R SAN GABRIEL RIVER at Foothill Blvd. Y 230.0

F261C-R SAN GABRIEL RIVER below Valley Blvd. Y 118.0

F262C-R SAN GABRIEL RIVER above Florence Avenue Y 215.8

G44B-R SAN GABRIEL RIVER above Whittier Narrows Dam Y 442

F209-R SAN GABRIEL RIVER below Cogswell Dam Y 41.0

U8-R SAN GABRIEL RIVER below Morris Dam Y 212.4

F263C-R SAN GABRIEL RIVER below San Gabriel River Pkwy Y 206.3

F42B-R SAN GABRIEL RIVER above Spring Street Y 231.0

E281-R SAN GABRIEL RIVER below Santa Fe Dam Y 239.0

F251-R SAN GABRIEL RIVER - West Fork at toe of Cogswell Dam Y 39.2

F312B-R SAN JOSE CHANNEL above Workman Mill Road Y 83.4

F119-R SANTA ANITA CREEK below Santa Anita Dam Y 10.8

Water Resources Division: Runoff Station http://www.ladpw.org/wrd/Runoff/index.cfm
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F119C-R SANTA ANITA CREEK below Santa Anita Dam Y 10.8

F260C-R SANTA ANITA WASH below Foothill Blvd. Y 17.2

F193B-R SANTA ANITA WASH at Longden Avenue Y 18.8

F92-R SANTA CLARA RIVER at Old Road Bridge Y 410.4

F93B-R SANTA CLARA RIVER above Lang Railroad Station N 157.0

F280-R SANTA FE DIVERSION CHANNEL below Santa Fe Dam Y
Controlled.

239.5

F125-R SANTIAGO CANYON CREEK above Little Rock Creek N 11.2

F278-R SAWPIT CREEK below Sawpit Dam Y 3.3

F194B-R SAWPIT WASH below Live Oak Avenue Y 16.1

F32B-R THOMPSON CREEK below Thompson Creek Dam Y 3.7

F54C-R TOPANGA CREEK above mouth of canyon N 18.0

F252-R VERDUGO WASH at Estelle Avenue Y 26.8

F304-R WALNUT CREEK above Puente Avenue Y 57.6

F40-R WALNUT CREEK below Puddingstone Dam Y 33.2

lacounty.gov   |   Public Works FAQ   |   Privacy & Security Policy   |   Accessibility   |   Terms of Use   |   Feedback   |   Follow Us   
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Attachment K‐N 

WRD Regional Groundwater Monitoring Program 
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GPS  Global Positioning System 
 
LACDPH Los Angeles County Department of Public Health (formerly Department of Health 

Services) 
LACDPW Los Angeles County Department of Public Works 
LARWQCB Los Angeles Regional Water Quality Control Board 
 
MCL  Maximum Contaminant Level 
mg/L  milligrams per Liter 
μg/L  micrograms per Liter 
MWD  Metropolitan Water District of Southern California 
 
NDMA n-Nitrosodimethylamine 
NL  Notification Level 
NTU  nephelometric turbidity units 
 
OEHHA Office of Environmental Health Hazard Assessment 
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PCE  Perchloroethylene or Tetrachloroethylene 
PHG  Public Health Goal 
PPE  Personal protective equipment 
 
QA/QC  Quality Assurance/Quality Control 
 
RGWMP Regional Groundwater Monitoring Program 
RGWMR Regional Groundwater Monitoring Report 
RL  Response Level 
 
SDLAC County Sanitation Districts of Los Angeles County 
SMCL  Secondary Maximum Contaminant Level 
SOC  Non-Volatile Synthetic Organic Compounds 
SWRCB State Water Resources Control Board 
 
TCE  Trichloroethylene 
TDS  Total Dissolved Solids 
TOC  Total Organic Carbon 
 
USGS  United States Geological Survey 
 
VOC  Volatile Organic Compounds 
 
WBMWD West Basin Municipal Water District 
WIN  Water Independence Now 
WRD  Water Replenishment District of Southern California 
WRP  Water Reclamation Plant 
WTP  Water Treatment Plant 
WY  Water Year (October 1 – September 30)  
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REGIONAL GROUNDWATER MONITORING PROGRAM (RGWMP) PLAN 
Central Basin and West Coast Basin (CBWCB)  

Southern Los Angeles County, California 
April 2014 

 
 

The Water Replenishment District of Southern California (WRD) manages groundwater replenishment 
and monitors water quality of the Central Basin and West Coast Basin (CBWCB) in southern Los 
Angeles County (see Figure 1 below).  Our mission is to protect and preserve high-quality groundwater 
in the basins through innovative, cost-effective, and environmentally sensitive management practices 
for the benefit of residents and businesses of the CBWCB.  As part of accomplishing this mission, 
WRD implemented the Regional Groundwater Monitoring Program (RGWMP) to provide a 
comprehensive and current understanding of groundwater conditions in the CBWCB in order to predict 
and prepare for future conditions.  This Plan describes the RGWMP. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 1 
West Coast Basin and Central Basin, Southern Los Angeles County 

Source:  WRD 
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I. BACKGROUND  
 
Between the 1900s and 1950s, groundwater was an important factor in urbanization of the CBWCB.  
Historical over pumping of the CBWCB caused overdraft, seawater intrusion, and other groundwater 
management problems related to supply and quality.  To remedy these problems, the courts adjudicated 
the two basins in the early 1960s and set a limit on allowable groundwater production in order to 
control the over pumping.  The California Department of Water Resources (DWR) was established as 
Watermaster of the CBWCB and is responsible for tracking groundwater extraction volumes. 
 
Concurrent with the adjudication of the CBWCB, WRD was formed by a vote of the people in 1959 for 
the purpose of protecting the groundwater resources of the CBWCB.  Since its formation, WRD has 
been actively involved in groundwater replenishment, water quality monitoring, contamination 
prevention, data management, and data publication.  WRD protects the basins through groundwater 
replenishment, deterrence of seawater intrusion, and groundwater quality monitoring of contamination 
through an assessment on water pumped from the WRD service area. WRD ensures that a reliable 
supply of high‐quality groundwater is available through its clean water projects, water supply programs, 
and effective management principles. 
 
During Water Year (WY) 1994-95, WRD and the United States Geological Survey (USGS) began a 
cooperative study to improve the understanding of the geohydrology and geochemistry of the CBWCB. 
The initial study was documented in the USGS Water Resources Investigations Report 03-4065, 
Geohydrology, Geochemistry and Ground-Water Simulation-Optimization of the Central Basin and 
West Coast Basin, Los Angeles County, California (Reichard et al. 2003).  In addition to compiling 
existing available data, this study recognized that the sampling of production wells did not adequately 
characterize the layered multiple aquifer systems of the CBWCB.  The study focused on new data 
collection techniques including drilling and construction of nested groundwater monitoring wells and 
conducting depth-specific water quality monitoring.  This study is the nucleus of the current and 
ongoing RGWMP.   
 
 

1. GOALS AND OBJECTIVES 
 

The protection and enhancement of quality groundwater in the Central and West Coast 
groundwater basins is a high priority for WRD.  As a result, WRD established the RGWMP to 
improve the framework for understanding the dynamics of the groundwater system and use as a 
planning tool.   The primary goal of the RGWMP is to track regional groundwater levels and 
groundwater quality in the CBWCB to ensure the continued usability of this beneficial resource.  
WRD staff, comprised of certified hydrogeologists and registered engineers, provides the in-
house capability to collect, analyze, and report the groundwater data.   
 
The RGWMP includes groundwater monitoring, modeling, and planning data, which are used to 
determine the “health” of the basins.  This information in turn provides WRD, the pumpers in 
the basin, other interested stakeholders, and the public with the knowledge necessary for 
responsible water resources planning and management.  Data collected from the RGWMP are 
evaluated and presented in annual Regional Groundwater Monitoring Reports (RGWMRs), as 
further discussed in Section VII Annual Reports.   
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2. GENERAL AND CURRENT GROUNDWATER QUALITY 
 
Between 1900 and the 1950s, groundwater was an important factor in urbanization of the 
CBWCB.  Excessive overpumping in the CBWCB caused severe overdraft and created a 
hydraulic gradient that resulted in seawater intrusion, which contaminated the coastal 
groundwater aquifers.  To halt the intrusion, three seawater barriers (see Figure 1) were 
constructed by the Los Angeles County Department of Public Works (LACDPW):  the West 
Coast Basin Barrier Project was initiated in the mid-1950s, the Alamitos Barrier Project in the 
early 1960s, and the Dominguez Gap Barrier Project in the early 1970s.  LACDPW owns and 
operates all three barrier projects and WRD purchases all the water for injection.   
 
Groundwater quality in the CBWCB also reflects current and historic land uses.  There are 
localized areas of marginal to poor water quality that go untapped or may require treatment prior 
to use. Historic agricultural activities may have impacted groundwater locally and as an urban 
developed region, commercial and industrial activities (e.g., leaking aboveground and 
underground storage tanks, leaking sewer and oil pipelines, and illegal discharges) have 
contaminated groundwater with localized plumes of petroleum fuels, solvents, and other 
hazardous substances.  In general, these plumes are limited to shallow groundwater.  However, 
as the aquifers and confining layers in these alluvial basins are typically interfingered, the 
quality of groundwater in the deeper production aquifers can be threatened by the migration of 
pollutants from the upper aquifers.  Overall, the groundwater in the CBWCB continues to be of 
high quality, suitable for potable and non-potable uses, and continues to meet regulatory 
requirements. 

 
 
II. OVERVIEW OF CENTRAL BASIN AND WEST COAST BASIN 

 
Two of the most important groundwater basins in Southern California are the Central Basin and the 
West Coast Basin (CBWCB), which are located in the southern portion of Los Angeles County (refer to 
Figure 1 above).  Groundwater in the CBWCB meets approximately a third of the overall water supply 
needs of nearly 4 million residents and businesses in the 43 cities overlying the basins.  Figure 3 below 
depicts the cities in the CBWCB. 
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1. PHYSIOGRAPHIC DESCRIPTION 
 

The Central Basin and the West Coast Basin (CBWCB) are two groundwater basins in the 
Coastal Plain of Los Angeles County, California (refer to Figure 1).  The major land forms of 
the Coastal Plain consist of bordering highlands and foothills, older plains and hills, younger 
alluvial plains, the rivers which drain the area, and the offshore topography.  Refer to Figure 2 
below for the physiographic features of the Los Angeles region. 

 

FIGURE 3 
Cities in the CBWCB 

 
Source:  WRD 
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2. GROUNDWATER BASIN BOUNDARIES   
 

The Central Basin covers approximately 270 square miles and is bounded on the north by the 
Hollywood Basin and the Elysian, Repetto, Merced, and Puente Hills, to the east by the Los 
Angeles County/Orange County line, and to the south and west by the Newport-Inglewood 
Uplift, a series of discontinuous faults and folds that form a prominent line of northwest-
trending hills including the Baldwin Hills, Dominguez Hills, and Signal Hill.   
 
The West Coast Basin covers approximately 140 square miles and is bounded on the north by 
the Baldwin Hills and the Ballona Escarpment (a bluff just south of Ballona Creek), on the east 
by the Newport-Inglewood Uplift, to the south by San Pedro Bay and the Palos Verdes Hills, 
and to the west by Santa Monica Bay.   

FIGURE 2 
Physiographic Features of the Los Angeles Region 

 
Source:  DWR 
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3. GEOLOGY   
 

The CBWCB lies within the western portion of the Transverse Ranges Geomorphic Province.  
The water-bearing deposits in the CBWCB tapped for beneficial use are mostly comprised of 
Quaternary-age sediments (less than 1.8 million years old) of gravel, sand, silt, and clay that 
were deposited in layers from the erosion of nearby hills and mountains whose sediments were 
carried by wind and water flow, and from historic beaches and shallow ocean floors that 
covered the area at various times in the past.  Underlying these Quaternary sediments are 
basement rocks of the Pliocene Pico Formation that generally do not provide sufficient 
quantities of groundwater to wells for economic development.  Dividing the CBWCB is the 
Newport-Inglewood Uplift. 
 
 
4. HYDROGEOLOGY/HYDROLOGY  

 
As depicted in Figure 2, the Central Basin is divided into four sections:  the Los Angeles 
Forebay, the Montebello Forebay, the Whittier Area, and the Pressure Area (DWR, 1961).  The 
two forebays represent areas of unconfined (water table) aquifers that allow percolation of 
surface water down into the deeper production aquifers to replenish the rest of the basin.  The 
Whittier Area and Pressure Area are confined aquifer systems that receive relatively minimal 
recharge from surface water, but are replenished from the upgradient forebay areas, 
mountainfront recharge, or other groundwater basins. 
 
In the West Coast Basin, aquifers are generally confined and receive the majority of their 
natural replenishment from adjacent groundwater basins or from the Pacific Ocean (seawater 
intrusion).  Both the Newport-Inglewood Uplift and the Charnock Fault (in the West Coast 
Basin) are partial barriers to groundwater flow, causing differences in water levels on opposite 
sides of each fault system.  Groundwater flows between the Central Basin and the West Coast 
Basin based on the groundwater elevations on either side of the Newport-Inglewood Uplift.  
Most of the groundwater in the CBWCB remains at an elevation below sea level due to historic 
overpumping, so the importance of maintaining the seawater barrier wells to keep out the 
intruding saltwater is of vital importance. 
 
 
5. AQUIFERS   

 
Groundwater occurs in the pore spaces of the sediments in the CBWCB.  Where these sediments 
are thick and transmissive enough to supply sufficient quantities of water to wells for beneficial 
use, they are termed "aquifers."  In contrast, the name "aquitard" is given to the less permeable 
silt and clay layers that separate the aquifers.   
 
The most accepted hydrogeologic description of the basin and the names of water-bearing zones 
were provided in California Department of Water Resources’ Bulletin No. 104: Planned 
Utilization of the Ground Water Basins of the Coastal Plain of Los Angeles County, Appendix A 
– Ground Water Geology (DWR, 1961). WRD generally follows the naming conventions of this 
report (Bulletin 104), redefining certain aspects when new data become available. The major 
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aquifers (i.e. discrete groundwater zones) and aquitards, from shallowest to deepest, in the 
CBWCB are identified in Table 1 below. 
 

TABLE 1 
AQUIFER SYSTEMS IN THE CENTRAL BASIN AND WEST COAST BASIN 

Age Formation Aquifer/Aquitard 

Recent 
(Holocene) 

Active Dune Sand Semi-Perched Aquifer 

Alluvium 

Bellflower Aquitard  
(mostly absent in the Montebello Forebay) 

Gaspur Aquifer 

Upper  
Pleistocene 

Older Dune Sand Semi-Perched 

Lakewood 
Exposition & Artesia Aquifers 

Gardena and Gage Aquifers 
(also referred to as 200-Foot Sand Aquifer) 

Lower  
Pleistocene 

Upper San Pedro 

Hollydale Aquifer 

Jefferson Aquifer 

Lynwood Aquifer  
(also referred to as 400-Foot Gravel Aquifer) 

Silverado Aquifer  

Lower San Pedro Sunnyside Aquifer 

Upper Pliocene Pico  

 
 
Aquifer depths can reach over 2,000 feet in the Central Basin and 1,500 feet in the West Coast 
Basin and are separated by aquitards.  The main potable production aquifers are the deeper 
Lynwood, Silverado, and Sunnyside Aquifers.   The shallower aquifers, including the Gage and 
Gardena Aquifers locally produce potable water.  Also shown on the geologic sections are the 
aquitards separating aquifers. Many references are made to the Silverado Aquifer which is 
typically the main producing aquifer in the CBWCB.  Substantial production can come from the 
Lynwood and Sunnyside Aquifers as well.     
 
 
6. HYDROLOGIC AREAS TRIBUTARY TO THE GROUNDWATER BASINS 

 
The CBWCB is located within the Los Angeles-San Gabriel Hydrologic Unit, which is a 
drainage area that totals approximately 1,608 square miles.  Within the Los Angeles–San 
Gabriel Hydrologic Unit, the CBWCB is located in the Coastal Plain Hydrologic Area and the 
Palos Verdes, West Coast, and Central Hydrologic Subareas.  Land use within these hydrologic 
subareas is predominantly residential, commercial, and industrial, and thus, the vast majority of 
the area is covered with semi-permeable or non-permeable material (e.g., paved).  The Los 
Angeles River and the San Gabriel River, which are the major drainage systems in the Coastal 
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Plain Hydrologic Area, drain the coastal watersheds of the Transverse Ranges.  These surface 
waters also provide natural recharge to large reserves of groundwater that exist in aquifers 
underlying the CBWCB.  Groundwater in the CBWCB is also artificially recharged through the 
operation of the Montebello Forebay spreading grounds, the seawater intrusion barriers along 
the coast (West Coast Basin Barrier, Dominguez Gap Barrier, and Alamitos Barrier), and other 
recharge areas. 
 
 
7. CLIMATE 

 
The CBWCB is characterized by a Mediterranean climate, i.e. warm to hot, dry summers and 
mild to cool, wet winters, with relatively modest transitions in temperature.  Most of the rainfall 
occurs during winter and spring (between December and March).  Rainfall data will be provided 
in the final CBWCB SNMP.   
 
 
8.  LAND COVER AND LAND USE 

 
The CBWCB covers approximately 420 square miles in southern Los Angeles County and 
consists of 43 cities with a population of nearly 4 million residents.  Most of the CBWCB is 
developed as urban areas with buildings and paved surfaces.  Predominant land uses include 
urban residential, commercial, and industrial.  The economy in the CBWCB is primarily 
industrial, commercial, and service.   
 
 
9. WATER SOURCES   
 
Water sources in the CBWCB include groundwater, imported water, recycled water, and 
stormwater.  Water is imported into the CBWCB from three major sources:  the Sacramento-San 
Joaquin Delta (northern California), Colorado River, and Owens Valley/Mono Basin (eastern 
Sierra Nevada Mountains).  Recycled water produced by various water reclamation plants in the 
CBWCB has many uses, including groundwater recharge, urban landscape irrigation, 
agricultural irrigation, industrial and commercial process water, recreational facilities, and 
wildlife habitat maintenance.   
 
 
10. GROUNDWATER BENEFICIAL USES 
 
The major water bodies, including inland surface waters, groundwater, coastal waters, and 
coastal wetlands, in the CBWCB are designated as having one or more beneficial uses, as 
defined in the Water Quality Control Plan (Basin Plan) that was developed by the Regional 
Water Quality Control Board, Los Angeles Region (LARWQCB).   These beneficial uses are 
used by the LARWQCB to establish regulatory thresholds (i.e. water quality objectives) to 
protect the water supply.  The current beneficial uses designated for groundwater in the 
CBWCB include municipal and domestic supply, agricultural supply, industrial process supply, 
and industrial service supply.   
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III. GROUNDWATER WELLS IN THE CBWCB 
 

Prior to 1995, WRD relied heavily upon groundwater monitoring data collected, interpreted, and 
presented by other entities such as the LACDPW, the DWR, and the private sector for understanding 
basin conditions.  However, these data were collected primarily from production wells, which are 
typically screened across multiple aquifers to maximize water inflow.  The result is a mixing of waters 
from the different aquifers connected by a single well casing, causing an averaging of water levels and 
water quality.  To more accurately monitor groundwater conditions, WRD established the RGWMP and 
installed nested groundwater monitoring wells and conducting depth-specific water quality and water 
level monitoring.  The RGWMP changed the focus of groundwater monitoring efforts in the CBWCB 
to a layered multiple aquifer system with individual zones of groundwater quality and groundwater 
levels.  WRD views each aquifer as a significant component of the groundwater system and recognizes 
the importance of the interrelationships between water-bearing zones.  
 
As part of the RGWMP, WRD performs extensive collection, analysis, and reporting of groundwater 
data to refine the hydrogeologic conceptual model of the CBWCB, detect groundwater contamination, 
evaluate trends in water quality characteristics, and assure compliance with drinking water standards.  
Thus, the RGWMP establishes baseline regional monitoring as a first step towards detecting any 
degradation to the quality of the region's groundwater supply.    
 
 

1. PRODUCTION WELLS 
 

Groundwater production wells are the main source of groundwater extraction and usage in the 
CBWCB.  There are currently over 400 active production wells in the CBWCB (refer to Figure 
4 below).  Production wells are typically screened across multiple aquifers to maximize water 
inflow.  In order to meet drinking water quality and production objectives, drinking water 
supply wells are typically screened in the deeper production aquifers, such as the Lynwood, 
Silverado, and Sunnyside Aquifers.  Production well names are assigned by the well owner, but 
every production well in the CBWCB is assigned a 6-digit WRD ID number. 
 
The State Water Resources Control Board (SWRCB) Division of Drinking Water (formerly 
California Department of Public Health) regulates all public water systems in the State to ensure 
the delivery of safe drinking water to all Californians.  In this capacity, the SWRCB Division of 
Drinking Water performs field inspections of water systems, issues operating permits, reviews 
plans and specifications for new water infrastructure facilities, takes enforcement actions for 
non-compliance with laws and regulatory limits, reviews water quality monitoring results, and 
supports and promotes water system security.   The SWRCB Division of Drinking Water also 
establishes the monitoring requirements for drinking water wells and all the data collected must 
be reported to the SWRCB Division of Drinking Water by the well owner. 
 
Production wells that supply drinking water are regulated under Title 22 of the California Code 
of Regulations.  Title 22 also establishes the regulatory limits, including Maximum Contaminant 
Levels (MCLs), Secondary Maximum Contaminant Levels (SMCLs), and Action Levels (ALs) 
for certain chemicals, including volatile organic compounds (VOCs), non-volatile synthetic 
organic compounds (SOCs), inorganic chemicals, radionuclides, disinfection byproducts, and 
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other general physical constituents.   Appendix A provides the current regulatory limits 
established by the SWRCB Division of Drinking Water for chemicals in drinking water.  An 
MCL is the highest level of a contaminant that is allowed in drinking water and is protective of 
human health.  MCLs not only reflect the chemicals’ health risks but also factors such as their 
detectability and treatability, as well as the cost of treatment.  SMCLs are water quality 
standards established to manage drinking water for aesthetic considerations, such as taste, color, 
and odor.  An AL is defined in Title 22 as a concentration of a contaminant which, if exceeded, 
triggers treatment or other requirements that a water system must follow. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2. NESTED MONITORING WELLS 
 

The RGWMP currently consists of a network of over 300 nested monitoring wells located at 55 
locations throughout the CBWCB.  Table 2 below lists the nested monitoring wells and their 
well construction details.  WRD plans to install additional monitoring wells as needed when 

FIGURE 4 
Groundwater Production Wells in the CBWCB (Water Year 2011 – 2012) 

Source:  WRD 
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significant data gaps are recognized to enhance its monitoring well network and improve the 
understanding of the complex underground aquifer network.   
 
 

TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Bell #1 
  
  
  
  
  

1 102041 1750 1730 1750 Pico Formation 

2 102042 1215 1195 1215 Sunnyside 

3 102043 985 965 985 Silverado 

4 102044 635 615 635 Silverado 

5 102045 440 420 440 Hollydale 

6 102046 270 250 270 Gage 

Bell Gardens #1 
  
  
  
  
  

1 101954 1795 1775 1795 Sunnyside 

2 101955 1410 1390 1410 Sunnyside 

3 101956 1110 1090 1110 Sunnyside 

4 101957 875 855 875 Silverado 

5 101958 575 555 575 Lynwood 

6 101959 390 370 390 Gage 

Carson #1 
  
  
  

1 100030 1010 990 1010 Sunnyside 

2 100031 760 740 760 Silverado 

3 100032 480 460 480 Lynwood 

4 100033 270 250 270 Gage 

Carson #2 
  
  
  
  

1 101787 1250 1230 1250 Sunnyside 

2 101788 870 850 870 Silverado 

3 101789 620 600 620 Silverado 

4 101790 470 450 470 Lynwood 

5 101791 250 230 250 Gage 

Carson #3 
  
  
  
  
  

1 102075 1800 1600 1620 Pico Formation 

2 102076 1240 1220 1240 Sunnyside 

3 102077 1100 1080 1100 Sunnyside 

4 102078 890 870 890 Silverado 

5 102079 640 620 640 Silverado 

6 102080 380 360 380 Lynwood 
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TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Cerritos #1 
  
  
  
  
  

1 100870 1215 1155 1175 Sunnyside 

2 100871 1020 1000 1020 Sunnyside 

3 100872 630 610 630 Lynwood 

4 100873 290 270 290 Gage 

5 100874 200 180 200 Artesia 

6 100875 135 125 135 Artesia 

Cerritos #2 
  
  
  
  
  

1 101781 1470 1350 1370 Sunnyside 

2 101782 935 915 935 Silverado 

3 101783 760 740 760 Silverado 

4 101784 510 490 510 Jefferson 

5 101785 370 350 370 Gage 

6 101786 170 150 170 Gaspur 

Chandler #3B 1 100082 363 341 363 Gage/Lynwood/Silverado 

Chandler #3A 2 100083 192 165 192 Gage/Lynwood/Silverado 

Commerce #1 
  
  
  
  
  

1 100881 1390 1330 1390 Pico Formation 

2 100882 960 940 960 Sunnyside 

3 100883 780 760 780 Sunnyside 

4 100884 590 570 590 Silverado 

5 100885 345 325 345 Hollydale 

6 100886 225 205 225 Exposition/Gage 

Compton #1 
  
  
  
  

1 101809 1410 1370 1390 Sunnyside 

2 101810 1170 1150 1170 Sunnyside 

3 101811 820 800 820 Silverado 

4 101812 480 460 480 Hollydale 

5 101813 325 305 325 Gage 

Compton #2 
  
  
  
  
  

1 101948 1495 1475 1495 Sunnyside 

2 101949 850 830 850 Sunnyside 

3 101950 605 585 605 Silverado 

4 101951 400 380 400 Hollydale 

5 101952 315 295 315 Gage 

6 101953 170 150 170 Exposition 
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TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Downey #1 
  
  
  
  
  

1 100010 1190 1170 1190 Sunnyside 

2 100011 960 940 960 Silverado 

3 100012 600 580 600 Silverado 

4 100013 390 370 390 Hollydale/Jefferson 

5 100014 270 250 270 Gage 

6 100015 110 90 110 Gaspur 

Gardena #1 
  
  
  

1 100020 990 970 990 Sunnyside 

2 100021 465 445 465 Silverado 

3 100022 365 345 365 Lynwood 

4 100023 140 120 140 Gage 

Gardena #2 
  
  
  
  

1 101804 1335 1275 1335 Sunnyside 

2 101805 790 770 790 Silverado 

3 101806 630 610 630 Silverado 

4 101807 360 340 360 Lynwood 

5 101808 255 235 255 Gardena 

Hawthorne #1 
  
  
  
  
  

1 100887 990 910 950 Sunnyside 

2 100888 730 710 730 Silverado 

3 100889 540 520 540 Silverado 

4 100890 420 400 420 Silverado 

5 100891 260 240 260 Lynwood 

6 100892 130 110 130 Gage 

Huntington  
Park #1 
  
  
  
  

1 100005 910 890 910 Silverado 

2 100006 710 690 710 Jefferson 

3 100007 440 420 440 Gage 

4 100008 295 275 295 Exposition 

5 100009 134 114 134 Gaspur 

Inglewood #1 
  
  
  
  

1 100091 1400 1380 1400 Pico Formation 

2 100092 Abandoned Well 

3 100093 450 430 450 Silverado 

4 100094 300 280 300 Lynwood 

5 100095 170 150 170 Gage 
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TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Inglewood #2 
  
  
  

1 100824 860 800 840 Pico Formation 

2 100825 470 450 470 Sunnyside 

3 100826 350 330 350 Silverado 

4 100827 245 225 245 Lynwood 

Inglewood #3 
  
  
  
  
  
  

1 102138 1940 1900 1940 Pico Formation 

2 102139 1460 1440 1460 Pico Formation 

3 102140 1275 1255 1275 Pico Formation 

4 102141 910 890 910 Pico Formation 

5 102142 560 540 560 Silverado 

6 102143 390 370 390 Lynwood/Silverado 

7 102144 265 245 265 Gage/Lynwood 

Lakewood #1 
  
  
  
  
  

1 100024 1009 989 1009 Sunnyside 

2 100025 660 640 660 Silverado 

3 100026 470 450 470 Lynwood 

4 100027 300 280 300 Gage 

5 100028 160 140 160 Artesia 

6 100029 90 70 90 Bellflower 

Lakewood #2 
  
  
  
  
  
  
  

1 102151 2000 1960 2000 Not Interpreted 

2 102152 1760 1740 1760 Not Interpreted 

3 102153 1320 1300 1320 Not Interpreted 

4 102154 1015 995 1015 Silverado 

5 102155 710 690 710 Lynwood 

6 102156 575 555 575 Jefferson 

7 102157 275 255 275 Gage 

8 102158 120 110 120 Artesia 

La Mirada #1 
  
  
  
  

1 100876 1150 1130 1150 Sunnyside 

2 100877 985 965 985 Silverado 

3 100878 710 690 710 Lynwood 

4 100879 490 470 490 Jefferson 

5 100880 245 225 245 Gage 
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TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Lomita #1 
  
  
  
  
  

1 100818 1340 1240 1260 Sunnyside 

2 100819 720 700 720 Sunnyside 

3 100820 570 550 570 Silverado 

4 100821 420 400 420 Silverado 

5 100822 240 220 240 Gage 

6 100823 120 100 120 Gage 

Long Beach #1 
  
  
  
  
  

1 100920 1470 1430 1450 Sunnyside 

2 100921 1250 1230 1250 Sunnyside 

3 100922 990 970 990 Silverado 

4 100923 619 599 619 Lynwood 

5 100924 420 400 420 Jefferson 

6 100925 175 155 175 Gage 

Long Beach #2 
  
  
  
  
  

1 101740 1090 970 990 Sunnyside 

2 101741 740 720 740 Sunnyside 

3 101742 470 450 470 Silverado 

4 101743 300 280 300 Lynwood 

5 101744 180 160 180 Gage 

6 101745 115 95 115 Gaspur 

Long Beach #3 
  
  
  
  

1 101751 1390 1350 1390 Sunnyside 

2 101752 1017 997 1017 Silverado 

3 101753 690 670 690 Silverado 

4 101754 550 530 550 Silverado 

5 101755 430 410 430 Lynwood 

Long Beach #4 
  

1 101759 1380 1200 1220 Pico Formation 

2 101760 820 800 820 Sunnyside 

Long Beach #6 
  
  
  
  
  

1 101792 1530 1490 1510 Pico Formation 

2 101793 950 930 950 Sunnyside 

3 101794 760 740 760 Sunnyside 

4 101795 500 480 500 Silverado 

5 101796 400 380 400 Lynwood 

6 101797 240 220 240 Gage 
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TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Long Beach #8 
  
  
  
  
  

1 101819 1495 1435 1455 Pico Formation 

2 101820 1040 1020 1040 Sunnyside 

3 101821 800 780 800 Silverado 

4 101822 655 635 655 Silverado 

5 101823 435 415 435 Lynwood 

6 101824 185 165 185 Gage 

Los Angeles #1 
  
  
  
  

1 100926 1370 1350 1370 Pico Formation 

2 100927 1100 1080 1100 Sunnyside 

3 100928 940 920 940 Silverado 

4 100929 660 640 660 Lynwood 

5 100930 370 350 370 Gage 

Los Angeles #2 
  
  
  
  
  

1 102003 1370 1330 1370 Pico Formation 

2 102004 730 710 730 Sunnyside 

3 102005 525 505 525 Sunnyside 

4 102006 430 410 430 Silverado 

5 102007 265 245 265 Lynwood 

6 102008 155 135 155 Exposition 

Los Angeles #3 
  
  
  
  
  

1 102069 1570 1210 1230 Sunnyside 

2 102070 895 875 895 Silverado 

3 102071 725 705 725 Lynwood 

4 102072 570 550 570 Hollydale 

5 102073 350 330 350 Gage 

6 102074 210 190 210 Expo 

Los Angeles #4 
  
  
  
  
  

1 102131 1780 1740 1780 Pico Formation 

2 102132 1230 1190 1230 Pico Formation 

3 102133 740 720 740 Sunnyside 

4 102134 510 490 510 Silverado 

5 102135 375 355 375 Lynwood 

6 102136 255 235 255 Gage 
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TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Manhattan 
Beach #1 
  
  
  
  
  
  

1 102081 1990 1950 1990 Pico Formation 

2 102082 1590 1570 1590 Pico Formation 

3 102083 1270 1250 1270 Sunnyside 

4 102084 885 865 885 Silverado 

5 102085 660 640 660 Silverado 

6 102086 340 320 340 Lynwood 

7 102087 200 180 200 Gage 

Montebello #1 
  
  
  
  
  

1 101770 980 900 960 Pico Formation 

2 101771 710 690 710 Sunnyside 

3 101772 520 500 520 Silverado 

4 101773 390 370 390 Lynwood 

5 101774 230 210 230 Gage 

6 101775 110 90 110 Exposition 

Norwalk #1 
  
  
  
  

1 101814 1420 1400 1420 Sunnyside 

2 101815 1010 990 1010 Silverado 

3 101816 740 720 740 Lynwood 

4 101817 450 430 450 Jefferson 

5 101818 240 220 240 Gage 

Norwalk #2 
  
  
  
  
  

1 101942 1480 1460 1480 Sunnyside 

2 101943 1280 1260 1280 Sunnyside 

3 101944 980 960 980 Silverado 

4 101945 820 800 820 Lynwood 

5 101946 500 480 500 Gardena 

6 101947 256 236 256 Exposition 

Pico #1 
  
  
  

1 100001 900 860 900 Pico Formation 

2 100002 480 460 480 Silverado 

3 100003 400 380 400 Silverado 

4 100004 190 170 190 Gardena 
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TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Pico #2 
  
  
  
  
  

1 100085 1200 1180 1200 Sunnyside 

2 100086 850 830 850 Sunnyside 

3 100087 580 560 580 Sunnyside 

4 100088 340 320 340 Silverado 

5 100089 255 235 255 Lynwood 

6 100090 120 100 120 Gaspur 

PM-1 Columbia 
  
  
  

1 100042 605 555 595 Sunnyside 

2 100043 510 460 500 Silverado 

3 100044 290 240 280 Lynwood 

4 100045 210 160 200 Lynwood 

PM-3 Madrid 
  
  
  

1 100034 685 640 680 Sunnyside 

2 100035 525 480 520 Silverado 

3 100036 285 240 280 Lynwood 

4 100037 190 145 185 Gage 

PM-4 Mariner 
  
  
  

1 100038 720 670 710 Sunnyside 

2 100039 550 500 540 Silverado 

3 100040 390 340 380 Lynwood 

4 100041 250 200 240 Lynwood 

PM-5 Columbia 
Park 
  
  
  
  
  

1 102047 1480 1360 1380 Pico Formation 

2 102048 960 940 960 Pico Formation 

3 102049 790 770 790 Sunnyside 

4 102050 600 580 600 Sunnyside 

5 102051 340 320 340 Silverado 

6 102052 160 140 160 Gage 

PM-6 Madrona 
Marsh 
  
  
  
  
  

1 102053 1235 1195 1235 Pico Formation 

2 102054 925 905 925 Sunnyside 

3 102055 790 770 790 Sunnyside 

4 102056 550 530 550 Silverado 

5 102057 410 390 410 Lynwood 

6 102058 260 240 260 Gage 
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TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Rio Hondo #1 
  
  
  
  
  

1 100064 1150 1110 1130 Sunnyside 

2 100065 930 910 930 Sunnyside 

3 100066 730 710 730 Sunnyside 

4 100067 450 430 450 Silverado 

5 100068 300 280 300 Lynwood 

6 100069 160 140 160 Gardena 

Seal Beach #1 
  
  
  
  
  
  

1 102062 1485 1345 1365 Sunnyside 

2 102063 1180 1160 1180 Sunnyside 

3 102064 1040 1020 1040 Sunnyside 

4 102065 795 775 795 Silverado 

5 102066 625 605 625 Lynwood 

6 102067 235 215 235 Gage 

7 102068 70 60 70 Gaspur 

South Gate #1 
  
  
  
  

1 100893 1460 1440 1460 Pico Formation 

2 100894 1340 1320 1340 Sunnyside 

3 100895 930 910 930 Silverado 

4 100896 585 565 585 Lynwood 

5 100897 250 220 240 Exposition 

Westchester #1 
  
  
  
  

1 101776 860 740 760 Pico Formation 

2 101777 580 560 580 Sunnyside 

3 101778 475 455 475 Silverado 

4 101779 330 310 330 Lynwood 

5 101780 235 215 235 Gage 

Whittier #1 
  
  
  
  

1 101735 1298 1180 1200 Sunnyside 

2 101736 940 920 940 Sunnyside 

3 101737 620 600 620 Silverado 

4 101738 470 450 470 Lynwood 

5 101739 220 200 220 Gage 
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TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Whittier #2 
  
  
  
  
  

1 101936 1390 1370 1390 Sunnyside 

2 101937 1110 1090 1110 Sunnyside 

3 101938 675 655 675 Silverado 

4 101939 445 425 445 Silverado 

5 101940 335 315 335 Lynwood 

6 101941 170 150 170 Gardena 

Whittier 
Narrows #1 
  
  
  
  
  
  
  
  

1 100046 810 749 769 Sunnyside 

2 100047 810 609.5 629 Sunnyside 

3 100048 810 462.5 482.5 Sunnyside 

4 100049 810 392.5 402 Silverado 

5 100050 810 334 343.5 Silverado 

6 100051 810 272.5 282.5 Lynwood 

7 100052 810 233.5 243 Jefferson 

8 100053 810 163 173 Gardena 

9 100054 810 95 104.5 Gaspur 

Whittier 
Narrows #2 
  
  
  
  
  
  
  
  

1 100055 720 659.3 678.4 Pico Formation 

2 100056 720 579.1 598.2 Pico Formation 

3 100057 720 469.0 488.2 Pico Formation 

4 100058 720 418.6 428.2 Pico Formation 

5 100059 720 328.7 338.3 Pico Formation 

6 100060 720 263.2 273.3 Not Interpreted 

7 100061 720 213.7 223.3 Not Interpreted 

8 100062 720 135.7 145.3 Not Interpreted 

9 100063 720 90.8 100.3 Gardena 

Willowbrook #1 
  
  
  

1 100016 905 885 905 Sunnyside 

2 100017 520 500 520 Silverado 

3 100018 380 360 380 Lynwood 

4 100019 220 200 220 Gage 

 
 
 
 
 
 

      



  

21 

TABLE 2 
CONSTRUCTION DETAILS OF  

NESTED GROUNDWATER MONITORING WELLS IN THE CBWCB 
(As of April 2014) 

Well Name Zone 

WRD 
Well 
ID 

Well 
Depth 

(feet bgs) 

Top of 
Screen 

(feet bgs) 

Bottom 
of Screen  
(feet bgs) 

Aquifer 
Designation 

Wilmington #1 
  
  
  
  

1 100070 1040 915 935 Sunnyside 

2 100071 800 780 800 Sunnyside 

3 100072 570 550 570 Silverado 

4 100073 245 225 245 Lynwood 

5 100074 140 120 140 Gage 

Wilmington #2 
  
  
  
  

1 100075 1030 950 970 Sunnyside 

2 100076 775 755 775 Silverado 

3 100077 560 540 560 Lynwood 

4 100078 410 390 410 Lynwood 

5 100079 140 120 140 Gage 

 
 
 

A. Well Locations 
 

Well locations are selected to provide a reasonably spaced aerial coverage and to address 
needs for local water quality and water level information to assess groundwater conditions 
and refine geologic conceptual and computer models. Additional considerations include 
proximity to production wells, recharge areas, and other areas of concern.  Figure 5 below 
depicts the locations of the existing nested monitoring wells as of April 2014.   



      

1 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 5 
WRD’s Nested Groundwater Monitoring Well Locations in the CBWCB 

(as of April 2014) 
 

Source:  WRD 
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B. Well Construction 
 
Depth-specific (nested) monitoring wells that tap discrete aquifer zones are necessary in 
order to obtain more accurate data for specific aquifers from which to infer localized water 
level and water quality conditions. Figure 6 below illustrates the capabilities of nested 
monitoring wells to assess individual aquifers compared to typical production wells.   
 

 
 
 
 
 

 
 

At each nested well location, a borehole is drilled through the aquifer system and into the 
Pico Formation to depths that typically range between 1,500 and 2,000 feet below ground 
surface, depending on the specific geohydrologic conditions of each site. The boring is 
advanced by a California-licensed drilling company using direct mud rotary drilling 
techniques.  Generally, the nested wells are constructed by the USGS in cooperation with 
WRD.   
  
The borehole is logged from soil cuttings by a USGS geologist.  Standard geophysical logs 
of all boreholes are run and at selected well sites, advanced suites of borehole logs are 
collected which include porosity, permeability, and structural information.  Once the well 
is constructed, a comprehensive well construction diagram is completed and all records are 
filed and maintained by WRD. 
 

FIGURE 6 
Nested Wells vs. Production Wells for Aquifer-Specific Data 

 
Source:  WRD 
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Each well nest generally consists of four to six 2-inch Schedule 80 polyvinyl (PVC) 
monitoring wells installed to different total depths within the same borehole. This allows 
for monitoring of groundwater levels, water quality, and hydraulic properties for different 
aquifers at the same location.  Nested well screens are typically 20 feet long and consists 
of 0.020-inch factory-slotted PVC.  The well screen depths are selected based on depths 
where permeable layers (aquifers) are identified using the geophysical logs, lithology 
(from soil cuttings), logs and hydrographs from existing wells nearby, and existing 
regional groundwater models.   
 
Well construction materials are placed in the borehole using a tremie pipe. A filter	pack of 
sand typically extends from 20 feet below to 20 feet above each nested well screen.   
Bentonite grout is placed between the filter packs of the nested wells and as an annular 
seal to ground surface. Depending on the well location, the wells are completed with either 
a flush‐mounted well vault or a stove pipe monument.  The well vaults and monuments are 
secured with pad lock mechanisms. 
 
Once the wells are constructed, the latitude, longitude, top of casing elevation, and ground 
surface elevation of each nested well is determined by a California-licensed land surveyor 
or by Global Positioning System (GPS) technology.  These records are filed and 
maintained by WRD, as further discussed in Section VI Data Management and Access. 
 
 
C. Well Development 
 
Monitoring wells are thoroughly developed by air lifting and pumping until water quality 
parameters (pH, electrical conductivity, temperature, and turbidity) indicate that the 
purged water has reached equilibrium. 
 
 
D. Well Names and Aquifer Designations 

 
Nested monitoring wells are named based on their location, i.e. the name of the city in 
which the well is located or other geograghic feature, and are generally followed by a 
sequence number based on the number of nested well locations that already exist within 
the area.  Zone numbers are assigned consecutively for each nested well, beginning at the 
deepest screen upward to the shallowest at each well location.  A 5-digit WRD ID number 
is also assigned to each nested monitoring well. 
 
Once the wells are constructed, all available information is used by WRD to assign the 
aquifer names and stratigraphic unit names to each of the screened zones.  Information can 
include the lithologic log, geophysical logs, logs from existing wells nearby, water quality 
and water level data, regional groundwater models, and the California Department of 
Water Resources’ Bulletin No. 104: Planned Utilization of the Ground Water Basins of the 
Coastal Plain of Los Angeles County, Appendix A – Ground Water Geology (DWR, 1961). 
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IV. GROUNDWATER QUALITY MONITORNG 
 

Groundwater samples are collected by WRD from the nested monitoring wells on a bi-annual basis, i.e. 
Spring and Fall of each year. Annually, as part of the RGWMP, WRD collects nearly 500 groundwater 
samples from its monitoring well network and analyzes them for over 100 water quality constituents to 
produce nearly 60,000 individual data points to help track the water quality in the basins.  By analyzing 
and reviewing the results on a regular basis, any new or growing water quality concerns can be 
identified and managed effectively.  The results of this monitoring and analysis include data tables, 
water quality maps, and graphs of trends which are presented in the annual RGWMRs. 
 
 

1. NESTED MONITORING WELL PURGING AND SAMPLING 
 

Nested monitoring wells are purged and sampled by WRD using submersible centrifugal 
sampling pumps (Grundfos Rediflo2) or pneumatic piston pumps (Bennett) that are permanently 
installed in the wells.  Generally, a minimum of three casing volumes of water are pumped from 
the wells and samples are collected when field instruments indicate that water quality 
parameters (pH, ORP, specific conductance, and temperature) have stabilized and turbidity 
measurements are below 5 NTUs. Other industry-accepted methods may be used to sample the 
wells due to challenging local conditions or to evaluate new sampling technologies.     

 
All groundwater samples are collected in laboratory supplied pre-labeled containers and include 
prescribed preservatives.  Groundwater samples are placed in coolers with ice packs and 
transported to the State-certified laboratory (currently, Eurofins Eaton Analytical of Monrovia, 
California) following standard chain-of-custody procedures.   
 
 
2. WATER QUALITY PARAMETERS 
 
Table 3 below provides a list of the water quality parameters that are analyzed for groundwater 
samples collected from each nested monitoring well.  Other constituents may occasionally be 
added to the list for certain wells or for special studies. 

 
TABLE 3 

WATER QUALITY PARAMETERS OF THE RGWMP 
(As of April 2014) 

Constituent 
Chemical  
Storet No. Laboratory Analytical Method 

1,1,1,2-Tetrachloroethane 77562 EPA 524.2 

1,1,1-Trichloroethane 34506 EPA 524.2 

1,1,2,2-Tetrachloroethane 34516 EPA 524.2 

1,1,2-Trichloroethane 34511 EPA 524.2 

1,1-Dichloroethane 34496 EPA 524.2 

1,1-Dichloroethylene 34501 EPA 524.2 

1,1-Dichloropropene 77168 EPA 524.2 
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TABLE 3 
WATER QUALITY PARAMETERS OF THE RGWMP 

(As of April 2014) 

Constituent 
Chemical  
Storet No. Laboratory Analytical Method 

1,2,3-Trichlorobenzene 77613 EPA 524.2 

1,2,3-Trichloropropane 77443 CASRL 524M-TCP / EPA 524.2 

1,2,4-Trichlorobenzene 34551 EPA 524.2 

1,2,4-Trimethylbenzene 77222 EPA 524.2 

1,2-Dichloroethane 34531 EPA 524.2 

1,2-Dichloropropane 34541 EPA 524.2 

1,3,5-Trimethylbenzene 77226 EPA 524.2 

1,3-Dichlorobenzene 34566 EPA 524.2 

1,3-Dichloropropane 77173 EPA 524.2 

1,3-Dichloropropene (Total) 34561 EPA 524.2 

1,4-Dioxane A-032 EPA 522 

2,2-Dichloropropane 77170 EPA 524.2 

2-Butanone (MEK) 81595 EPA 524.2 

4-Methyl-2-Pentanone (MIBK) 81596 EPA 524.2 

Aggressive Index (Corrosivity) 82383 SM 2330 

Alkalinity 00410 SM 2320B 

Aluminum 01105 EPA 200.8 

Anion Sum 04208 SM 1030E 

Antimony 01097 EPA 200.8 

Apparent Color 00081 SM 2120B 

Arsenic 01002 EPA 200.8 

Barium 01007 EPA 200.8 

Benzene 34030 EPA 524.2 

Beryllium 01012 EPA 200.8 

Bicarbonate as HCO3, Calculated 00440 SM2330B 

Boron 01020 EPA 200.7 

Bromobenzene 81555 EPA 524.2 

Bromochloromethane A-012 EPA 524.2 

Bromodichloromethane 32101 EPA 524.2 

Bromoethane 78137 EPA 524.2 

Bromoform 32104 EPA 524.2 

Bromomethane (Methyl Bromide) 34413 EPA 524.2 

Cadmium 01027 EPA 200.8 

Calcium 00916 EPA 200.7 

Carbon Dioxide 77000 SM4500-CO2-D 

Carbon Disulfide 77041 EPA 524.2 
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TABLE 3 
WATER QUALITY PARAMETERS OF THE RGWMP 

(As of April 2014) 

Constituent 
Chemical  
Storet No. Laboratory Analytical Method 

Carbon Tetrachloride 32102 EPA 524.2 

Carbonate as CO3, Calculated 00445 SM2330B 

Cation Sum 04226 SM 1030E 

Chloride 00940 EPA 300.0 

Chlorobenzene 34301 EPA 524.2 

Chlorodibromomethane 32105 EPA 524.2 

Chloroethane 34311 EPA 524.2 

Chloroform (Trichloromethane) 32106 EPA 524.2 

Chloromethane (Methyl Chloride) 34418 EPA 524.2 

cis-1,2-Dichloroethylene 77093 EPA 524.2 

cis-1,3-Dichloropropene 34704 EPA 524.2 

Copper 01042 EPA 200.8 

Dibromomethane 77596 EPA 524.2 

Dichlorodifluoromethane  (Freon 12) 34668 EPA 524.2 

Di-Isopropyl Ether A-036 EPA 524.2 

Ethyl Benzene 34371 EPA 524.2 

Ethyl Tertiary Butyl Ether A-033 EPA 524.2 

Fluoride 00951 SM 4500F-C 

Fluorotrichloromethane (Freon11) 34488 EPA 524.2 

Hardness (Total, as CaCO3) 00900 SM 2340B 

Hexachlorobutadiene 34391 EPA 524.2 

Hexavalent Chromium (Cr VI) 01032 EPA 218.6 

Hydroxide as OH, Calculated 71830 SM2330B 

Iron 01045 EPA 200.7 

Isopropylbenzene 77223 EPA 524.2 

Lab pH 00403 SM4500-HB 

Lab Turbidity 82079 EPA 180.1 

Langelier Index – 25oC 71813 SM 2330B 

Lead 01051 EPA 200.8 

m,p-Xylenes A-014 EPA 524.2 

Magnesium 00927 EPA 200.7 

Manganese 01055 EPA 200.8 

Mercury 71900 EPA 245.1 

Methyl Tert Butyl Ether (MTBE) 46491 EPA 524.2 

Methylene Chloride 34423 EPA 524.2 

Naphthalene 34696 EPA 524.2 
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TABLE 3 
WATER QUALITY PARAMETERS OF THE RGWMP 

(As of April 2014) 

Constituent 
Chemical  
Storet No. Laboratory Analytical Method 

n-Butylbenzene A-010 EPA 524.2 

Nickel 01067 EPA 200.8 

Nitrate (as N) 00620 EPA 300.0 

Nitrate (as NO3) 71850 EPA 300.0 

Nitrite, Nitrogen by IC 00615 EPA 300.0 

n-Propylbenzene 77224 EPA 524.2 

o-Chlorotoluene A-008 EPA 524.2 

o-Dichlorobenzene (1,2-DCB) 34536 EPA 524.2 

Odor 00086 SM 2150B 

o-Xylene 77135 EPA 524.2 

p-Chlorotoluene A-009 EPA 524.2 

p-Dichlorobenzene 34571 EPA 524.2 

Perchlorate A-031 EPA 314.0 

pH of CaCO3 Saturation (@25oC) J-006 SM 2330B 

pH of CaCO3 Saturation (@60oC) J-007 SM 2330B 

p-Isopropyltoluene A-011 EPA 524.2 

Potassium 00937 EPA 200.7 

sec-Butylbenzene 77350 EPA 524.2 

Selenium 01147 EPA 200.8 

Silver 01077 EPA 200.8 

Sodium 00929 EPA 200.7 

Specific Conductance 00095 SM2510B 

Styrene 77128 EPA 524.2 

Sulfate 00945 EPA 300.0 

Surfactants 38260 SM 5540C/EPA 425.1 

tert-Butylbenzene 77353 EPA 524.2 

Tertiary Amyl Methyl Ether A-034 EPA 524.2 

Tetrachloroethylene (PCE) 34475 EPA 524.2 

Thallium 01059 EPA 200.8 

Toluene 34010 EPA 524.2 

Total Chromium 01034 EPA 200.8 

Total Dissolved Solids (TDS) 70300 E160.1/SM2540C 

Total Nitrate, Nitrite-N, CALC A-029 EPA 300.0 

Total Organic Carbon 00680 SM5310C/E415.3 

Total Trihalomethanes 82080 EPA 524.2 

Total Xylenes 81551 EPA 524.2 
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TABLE 3 
WATER QUALITY PARAMETERS OF THE RGWMP 

(As of April 2014) 

Constituent 
Chemical  
Storet No. Laboratory Analytical Method 

trans-1,2-Dichloroethylene 34546 EPA 524.2 

trans-1,3-Dichloropropene 34699 EPA 524.2 

Trichloroethylene (TCE) 39180 EPA 524.2 

Trichlorotrifluoroethane (Freon 113) 81611 EPA 524.2 

Vinyl chloride (VC) 39175 EPA 524.2 

Zinc 01092 EPA 200.8 

 
 
3. QA/QC PROCEDURES 
 
Quality assurance/quality control (QA/QC) of the RGWMP includes collection of field blanks 
and blind duplicates.  Unusual analytical results are noted and compared to historical 
values/trends and if the result appears to be an outlier or anomaly, the result is flagged in the 
WRD database.   
 
Laboratory QA/QC samples collected include method blanks, laboratory control standards 
(LCS), matrix spike/matrix spike duplicates (MS/MSDs), and surrogate spikes.  Laboratory 
reports, which include sampling and QA/QC results, are posted on the password-protected 
laboratory website.  QA/QC documentation for Eurofins Eaton Analytical is provided in 
Appendix B.   
 
 

V. GROUNDWATER LEVEL MONITORING 
 

Groundwater levels are an indication of the amount of groundwater in the basins.  They reveal areas of 
recharge and discharge from the basins, suggest which way the groundwater is moving so that recharge 
water or contaminants can be tracked, are used to determine when additional replenishment water is 
required, and are used to calculate storage changes.  Groundwater levels can also be used to 
demonstrate possible source areas for seawater intrusion or show the effectiveness of seawater barrier 
wells. 
 
Groundwater levels in the CBWCB have been monitored and recorded since the early 1900s.  Water 
level data going back to the 1930s and 1940s in the Montebello Forebay, Los Angeles Forebay, Central 
Basin Pressure Area, and West Coast Basin are presented in hydrographs, which are published in 
WRD’s annual Engineering Survey and Report (ESR).  The hydrographs illustrate the general history of 
groundwater conditions in the CBWCB:  1) Steep water level declines occurred in the 1930s through 
1950s as a result of excessive pumping (overdraft); 2) In the mid-1950s to early 1960s, there was a 
sharp reversal in this downward trend due to initiation of groundwater management policies, water 
levels increased through the 1970s and 1980s in response to reduced pumping, artificial replenishment 
by WRD, and seawater barrier construction and injection; and 3) Over the past 10 to 15, years water 



  

8 

levels have remained relatively stable as replenishment has been in closer balance to withdrawals. 
 
WRD tracks groundwater levels throughout the year by measuring the depth to water in nested 
monitoring wells and production wells located throughout the CBWCB.  Groundwater levels in the 
nested monitoring wells are manually measured by WRD at least four times per year using electronic 
depth-to-water indicators with marked intervals of 0.01 foot.   
 
Additionally, in order to capture the daily and seasonal variations in water levels, WRD typically 
installs automatic data-logging equipment (pressure transducers and data-loggers) in nested monitoring 
wells to collect water levels every six hours. WRD also obtains water level data from cooperating 
entities such as the pumpers, DWR, and LACDPW, who collect water levels from their wells.  These 
data are entered into WRD’s database for archiving and analysis, as discussed in Section VI Data 
Management and Access.       
 
Using data collected from the RGWMP, WRD tracks the changes in water levels over time in specific 
aquifers by preparing hydrographs for each of the nested monitoring wells.  Hydrographs reveal the 
seasonal fluctuations of water levels caused by variations in natural and artificial recharge, and the 
effects of pumping and other basin discharge.  Hydrographs for key nested monitoring wells are 
presented in the WRD’s annual RGWMRs. 
 
 
VI. DATA MANAGEMENT AND ACCESS 
 
All information collected from the RGWMP is stored and managed in WRD's Database Management 
System (DBMS) and Geographic Information System (GIS).  The GIS links spatially-related 
information (e.g., well locations, geologic features, cultural features, contaminated sites) to data 
regarding well production, water quality, water levels, and replenishment amounts.  WRD uses industry 
standard ArcGIS software for data analysis and preparation of spatially-related information (maps and 
graphics tied to data). WRD utilizes GPS technology to survey the locations of production wells, nested 
monitoring wells, and other geographic features for use in the GIS database. 
 
Analytical reports from the nested monitoring well sampling events are e-mailed to WRD from the 
laboratory in electronic data deliverable (EDD) format and can also be downloaded from the password-
protected laboratory website (www.eatonanalytical.com).  EDD files are directly uploaded into the 
DBMS.  In addition to nested well water quality data, the DBMS stores regulatory limits for various 
chemicals, water quality data supplied by the SWRCB Division of Drinking Water for drinking water 
wells, groundwater level monitoring data, well construction data, and other important information 
related to groundwater replenishment and production. 
 
In early 2003, WRD implemented the internet-based GIS and Interactive Well Search Tool, which was 
made available to the public for access to groundwater data, including water quality data of nested 
monitoring wells and drinking water wells, groundwater levels, well locations, well construction 
details, and groundwater production.  Well information can be obtained through an interactive map or 
text searches and the results can be displayed in both tabular and graphical formats.  This online tool 
can be accessed through the WRD website (http://gis.wrd.org/wrdmap/login.asp) once the user sets up a 
username and password.    
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WRD is constantly updating the DBMS and GIS with new data acquired from the RGWMP and newly-
acquired archived data provided by pumpers and other agencies.  The GIS is a primary tool for WRD 
and other water-related agencies to more accurately track current and past use of groundwater, track 
groundwater quality, and project future water demands, thus allowing improved management of the 
groundwater basins. 
 
On November 4, 2009 the State Legislature amended the Water Code with SBx7-6, mandating a 
statewide groundwater elevation monitoring program to track seasonal and long-term trends in 
California's groundwater basins. In accordance with this amendment DWR developed the California 
Statewide Groundwater Elevation Monitoring (CASGEM) program. In October 2011, WRD was 
designated the agency responsible for collecting and reporting CBWCB groundwater level data to 
CASGEM.  Through the RGWMP, WRD continues to provide the data to the CASGEM program by 
collecting groundwater level data and tracking seasonal and long-term trends in the CBWCB. 

 
 

VII. ANNUAL REPORTS 
 

WRD has been monitoring groundwater quality in the CBWCB for over 50 years.  An Annual Report 
on the Results of Water Quality Monitoring (Annual Report) was published by WRD each year for 
WYs 1972-73 through 1994-95, and was based on a basin-wide monitoring program outlined in the 
Report on Program of Water Quality Monitoring (Bookman-Edmonston Engineering, Inc., January 
1973).  The latter report recommended a substantial expansion of the then-existing program, 
particularly the development of a detailed and intensive program of monitoring the quality of 
groundwater in the Montebello Forebay.  In response, WRD implemented the current RGWMP to serve 
as an expanded, more representative basin-wide monitoring program for the CBWCB.  Beginning WY 
1995-96, RGWMRs were published in lieu of the previous Annual Reports. 
 
WRD’s annual RGWMRs present the most comprehensive information to date regarding the growing 
network of aquifer-specific monitoring wells and in-depth water quality analyses.  Each RGWMR 
presents groundwater data collected during the previous water year, which runs from October 1 through 
September 30 of each year.  Hard copies of the RGWMRs are mailed to stakeholders within the 
CBWCB and electronic copies are posted on the WRD website 
(http://www.wrd.org/engineering/groundwater-engineering-reports.php) for download. 
 
The RGWMRs includes maps and trend graphs to focus on ten key water quality constituents, including 
total dissolved solids (TDS), iron, manganese, nitrate, chloride, trichloroethylene (TCE), 
tetrachloroethylene (PCE), arsenic, perchlorate, and hexavalent chromium, to represent overall 
groundwater quality in the basins.  TDS, where elevated, is typically present along with chloride as an 
indicator of historic seawater intrusion. The most prevalent water quality issue in the CBWCB is 
manganese, a naturally-occurring contaminant that requires treatment prior to delivery as drinking 
water.  TCE and PCE, volatile organic contaminants that can leak into groundwater from industrial and 
commercial facilities, have also impacted wells in the CBWCB and are closely monitored. WRD is also 
currently investigating perchlorate, hexavalent chromium, and other emerging contaminants of concern. 
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WRD will continue to use the data generated by the RGWMP to address current and upcoming issues 
related to water quality and groundwater replenishment in the CBWCB.    
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APPENDIX A 

 
 

Table of Regulatory Limits Established for  
Chemicals in Drinking Water  



This table includes: 

California's maximum contaminant levels (MCLs) 

Detection limits for purposes of reporting (DLRs)

MCL DLR PHG
Date of 

PHG

Aluminum 1 0.05 0.6 2001
Antimony 0.006 0.006 0.02 1997

Antimony -- -- 0.0007 2009 draft

Arsenic 0.010 0.002 0.000004 2004
Asbestos (MFL = million fibers per liter; for 
fibers >10 microns long)

7 MFL 0.2 MFL 7 MFL 2003

Barium 1 0.1 2 2003
Beryllium 0.004 0.001 0.001 2003
Cadmium 0.005 0.001 0.00004 2006
Chromium, Total - OEHHA withdrew the  
0.0025-mg/L PHG

0.05 0.01
withdrawn 
Nov. 2001

1999

Chromium, Hexavalent 0.010 0.001 0.00002 2011
Cyanide 0.15 0.1 0.15 1997
Fluoride 2 0.1 1 1997

Mercury (inorganic) 0.002 0.001 0.0012
1999 

(rev2005)*

Nickel 0.1 0.01 0.012 2001
Nitrate (as NO3) 45 2 45 1997
Nitrite (as N) 1 as N 0.4 1 as N 1997
Nitrate + Nitrite 10 as N -- 10 as N 1997
Perchlorate 0.006 0.004 0.006 2004

Perchlorate -- -- 0.001 2012 draft

Selenium 0.05 0.005 0.03 2010

Thallium 0.002 0.001 0.0001
1999 

(rev2004)

Copper 1.3 0.05 0.3 2008
Lead 0.015 0.005 0.0002 2009

MCLs, DLRs, and PHGs for Regulated Drinking Water Contaminants

Also, PHGs for NDMA and 1,2,3-Trichloropropane (which are not yet regulated) are included 
at the bottom of this table.

Chemicals with MCLs in 22 CCR §64431 —Inorganic Chemicals

Last Update:  July 1, 2014

(Units are in milligrams per liter (mg/L), unless otherwise noted.)

Public health goals (PHGs) from the Office of Environmental Health Hazard Assessment 
(OEHHA)

Copper and Lead, 22 CCR §64672.3

Values referred to as MCLs for lead and copper are not actually MCLs; instead, they are 
called "Action Levels" under the lead and copper rule



This table includes: 

California's maximum contaminant levels (MCLs) 

Detection limits for purposes of reporting (DLRs)

MCL DLR PHG
Date of 

PHG

MCLs, DLRs, and PHGs for Regulated Drinking Water Contaminants

Also, PHGs for NDMA and 1,2,3-Trichloropropane (which are not yet regulated) are included 
at the bottom of this table.

Last Update:  July 1, 2014

(Units are in milligrams per liter (mg/L), unless otherwise noted.)

Public health goals (PHGs) from the Office of Environmental Health Hazard Assessment 
(OEHHA)

Gross alpha particle activity - OEHHA 
concluded in 2003 that a PHG was not 
practical 

15 3 none n/a

Gross beta particle activity  - OEHHA 
concluded in 2003 that a PHG was not 
practical

4 mrem/yr 4 none n/a

Radium-226 -- 1 0.05 2006
Radium-228 -- 1 0.019 2006
Radium-226 + Radium-228 5 -- -- --
Strontium-90 8 2 0.35 2006
Tritium 20,000 1,000 400 2006
Uranium 20 1 0.43 2001

Benzene 0.001 0.0005 0.00015 2001
Carbon tetrachloride 0.0005 0.0005 0.0001 2000

1,2-Dichlorobenzene 0.6 0.0005 0.6
1997 

(rev2009)
1,4-Dichlorobenzene (p-DCB) 0.005 0.0005 0.006 1997
1,1-Dichloroethane (1,1-DCA) 0.005 0.0005 0.003 2003

1,2-Dichloroethane (1,2-DCA) 0.0005 0.0005 0.0004
1999 

(rev2005)
1,1-Dichloroethylene (1,1-DCE) 0.006 0.0005 0.01 1999
cis-1,2-Dichloroethylene 0.006 0.0005 0.1 2006
trans-1,2-Dichloroethylene 0.01 0.0005 0.06 2006

Dichloromethane (Methylene chloride) 0.005 0.0005 0.004 2000

1,2-Dichloropropane 0.005 0.0005 0.0005 1999

1,3-Dichloropropene 0.0005 0.0005 0.0002
1999 

(rev2006)
Ethylbenzene 0.3 0.0005 0.3 1997
Methyl tertiary butyl ether (MTBE) 0.013 0.003 0.013 1999

Radionuclides with MCLs in 22 CCR §64441 and §64443 —Radioactivity

[units are picocuries per liter (pCi/L), unless otherwise stated; n/a = not applicable]

Chemicals with MCLs in 22 CCR §64444 —Organic Chemicals

(a) Volatile Organic Chemicals (VOCs)



This table includes: 

California's maximum contaminant levels (MCLs) 

Detection limits for purposes of reporting (DLRs)

MCL DLR PHG
Date of 

PHG

MCLs, DLRs, and PHGs for Regulated Drinking Water Contaminants

Also, PHGs for NDMA and 1,2,3-Trichloropropane (which are not yet regulated) are included 
at the bottom of this table.

Last Update:  July 1, 2014

(Units are in milligrams per liter (mg/L), unless otherwise noted.)

Public health goals (PHGs) from the Office of Environmental Health Hazard Assessment 
(OEHHA)

Monochlorobenzene 0.07 0.0005 0.07 2014
Styrene 0.1 0.0005 0.0005 2010
1,1,2,2-Tetrachloroethane 0.001 0.0005 0.0001 2003
Tetrachloroethylene (PCE) 0.005 0.0005 0.00006 2001
Toluene 0.15 0.0005 0.15 1999
1,2,4-Trichlorobenzene  0.005 0.0005 0.005 1999
1,1,1-Trichloroethane (1,1,1-TCA) 0.2 0.0005 1 2006
1,1,2-Trichloroethane (1,1,2-TCA) 0.005 0.0005 0.0003 2006
Trichloroethylene (TCE) 0.005 0.0005 0.0017 2009
Trichlorofluoromethane (Freon 11) 0.15 0.005 1.3 2014
1,1,2-Trichloro-1,2,2-Trifluoroethane (Freon 
113)

1.2 0.01 4
1997 

(rev2011)
Vinyl chloride 0.0005 0.0005 0.00005 2000
Xylenes 1.75 0.0005 1.8 1997

Alachlor 0.002 0.001 0.004 1997
Atrazine 0.001 0.0005 0.00015 1999

Bentazon 0.018 0.002 0.2
1999 

(rev2009)
Benzo(a)pyrene 0.0002 0.0001 0.000007 2010
Carbofuran 0.018 0.005 0.0017 2000

Chlordane 0.0001 0.0001 0.00003
1997 

(rev2006)

Dalapon 0.2 0.01 0.79
1997 

(rev2009)
1,2-Dibromo-3-chloropropane (DBCP) 0.0002 0.00001 0.0000017 1999

2,4-Dichlorophenoxyacetic acid (2,4-D) 0.07 0.01 0.02 2009

Di(2-ethylhexyl)adipate 0.4 0.005 0.2 2003
Di(2-ethylhexyl)phthalate (DEHP) 0.004 0.003 0.012 1997

Dinoseb 0.007 0.002 0.014
1997 

(rev2010)
Diquat 0.02 0.004 0.015 2000

Endrin 0.002 0.0001 0.0018
1999 

(rev2008)
Endothal 0.1 0.045 0.094 2014

(b) Non-Volatile Synthetic Organic Chemicals (SOCs)



This table includes: 

California's maximum contaminant levels (MCLs) 

Detection limits for purposes of reporting (DLRs)

MCL DLR PHG
Date of 

PHG

MCLs, DLRs, and PHGs for Regulated Drinking Water Contaminants

Also, PHGs for NDMA and 1,2,3-Trichloropropane (which are not yet regulated) are included 
at the bottom of this table.

Last Update:  July 1, 2014

(Units are in milligrams per liter (mg/L), unless otherwise noted.)

Public health goals (PHGs) from the Office of Environmental Health Hazard Assessment 
(OEHHA)

Ethylene dibromide (EDB) 0.00005 0.00002 0.00001 2003
Glyphosate 0.7 0.025 0.9 2007
Heptachlor 0.00001 0.00001 0.000008 1999
Heptachlor epoxide 0.00001 0.00001 0.000006 1999
Hexachlorobenzene 0.001 0.0005 0.00003 2003
Hexachlorocyclopentadiene 0.05 0.001 0.002 2014

Lindane 0.0002 0.0002 0.000032
1999 

(rev2005)
Methoxychlor 0.03 0.01 0.00009 2010
Molinate 0.02 0.002 0.001 2008
Oxamyl 0.05 0.02 0.026 2009
Pentachlorophenol 0.001 0.0002 0.0003 2009
Picloram 0.5 0.001 0.5 1997
Polychlorinated biphenyls (PCBs) 0.0005 0.0005 0.00009 2007
Simazine 0.004 0.001 0.004 2001
2,4,5-TP (Silvex) 0.05 0.001 0.003 2014
2,3,7,8-TCDD (dioxin) 3x10-8 5x10-9 5x10-11 2010
Thiobencarb 0.07 0.001 0.07 2000
Toxaphene 0.003 0.001 0.00003 2003

Total Trihalomethanes 0.080 -- 0.0008 2010 draft
     Bromodichloromethane -- 0.0010 -- --
     Bromoform -- 0.0010 -- --
     Chloroform -- 0.0010 -- --
     Dibromochloromethane -- 0.0010 -- --
Haloacetic Acids (five) (HAA5) 0.060 -- -- --
     Monochloroacetic Acid -- 0.0020 -- --
     Dichloroacetic Adic -- 0.0010 -- --
     Trichloroacetic Acid -- 0.0010 -- --
     Monobromoacetic Acid -- 0.0010 -- --
     Dibromoacetic Acid -- 0.0010 -- --

Bromate 0.010 0.0050** 0.0001 2009
Chlorite 1.0 0.020 0.05 2009

Chemicals with MCLs in 22 CCR §64533 —Disinfection Byproducts



This table includes: 

California's maximum contaminant levels (MCLs) 

Detection limits for purposes of reporting (DLRs)

MCL DLR PHG
Date of 

PHG

MCLs, DLRs, and PHGs for Regulated Drinking Water Contaminants

Also, PHGs for NDMA and 1,2,3-Trichloropropane (which are not yet regulated) are included 
at the bottom of this table.

Last Update:  July 1, 2014

(Units are in milligrams per liter (mg/L), unless otherwise noted.)

Public health goals (PHGs) from the Office of Environmental Health Hazard Assessment 
(OEHHA)

N-Nitrosodimethylamine (NDMA) -- -- 0.000003 2006
1,2,3-Trichloropropane -- -- 0.0000007 2009

**The DLR for Bromate is 0.0010 mg/L  for analysis performed using EPA Method 317.0 
Revision 2.0, 321.8, or 326.0.

*OEHHA's review of this chemical during the year indicated (rev20XX) resulted in no change 
in the PHG. 

Chemicals with PHGs established in response to CDPH requests.  These are not 
currently regulated drinking water contaminants.



  

 

 
 

APPENDIX B  
 
 

QA/QC Documentation for  
Eurofins Eaton Analytical of Monrovia, California 
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RON CHAPMAN, MD, MPH 
Director & State Health Officer 

State of California-Health and H.uman Services Agency 

California Department of Public Health 

September 13, 2013 

Sarah Cherney 
Pace Analytical Services, Inc.- Minneapolis 
1700 Elm Street, SE, Suite 200 
Minneapolis, MN 55414 

EDMUND G. BROWN JR. 
Governor 

Dear Sarah Cherney: Certificate No 01155CA 

Enclosed is an updated copy of your certificate. 

If you have any questions, please contact our office at (510) 620-3155. 

Sincerely, 

/---/d-A~ 
~ 

David Mazzera, Ph.D., Assistant Division Chief 
Division of Drinking Water and Environmental Management 

Enclosure 

Environmental Laboratory Accreditation Program Branch 
MS 0511, Building P, 1st Floor, 850 Marina Bay Parkway, Richmond, CA 94804 

(510) 620-3155, (510) 620-3165 Fax 
www.cdph .ca.govicertlic/labs/Pages/ELAP. aspx 



CALIFORNIA DEPARTMENT OF PUBLIC HEALTH 
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM BRANCH 

NELAP Fields of Accreditation 

NELAP RECOGNIZED 

Pace Analytical Services, Inc.- Minneapolis 
Minnesota Laboratory 
1700 Elm Street SE, Suite 200 
Minneapolis, MN 55414 
Phone: (612) 607-1700 Primary AA: MN 027053137 

102 w ln?rganic Chemi~try_ of_~_rin_~i~-~ ~-~t.er 

102.020 001 EPA 180.1 Turbidily 

102.030 003 EPA 300.0 Chloride 

102.030 005 EPA 300.0 Fluoride 

102.030 006 EPA 300.0 . Nitrate 

102.030 007 EPA 300.0 Nitrite 

102.030 010 EPA 300.0 Sulfate 

102.060 001 EPA 353.2 Nitrate calc. 

102.061 001 EPA 353.2 Nitrite 

102.100 001 SM2320B Alkalinily 

102.120 001 SM2340B Hardness 

102.130 001 SM2510B Conductivity 

102.140 001 SM2540C Total Dissolved Sollds 

102.163 001 SM4500·CI G Chlorine, Free and Total 

102.190 001 SM4500·CN E Cyanide, Total 

102.200 001 SM4500-F C Fluoride 
--- - -- ---------

102.210 001 SM4500-H+B pH 
-----------

102.220 001 SM4500-N02 B Nitrite 
- --- ---- ---·---·· 

102.240 001 SM4500·P E Phosphate, Ortho 
--- ------------- ------ ---------- -

103 ~Toxic Chemical Elements of Drinking Water 
---------- --

103.140 001 EPA 200.8 Aluminum 

103.140 002 EPA 200.8 Antimony 

103.140 003 EPA 200.8 Arsenic 

103.140 004 EPA 200.8 Barium 

103.140 005 EPA 200.8 Beryllium 

103.140 006 EPA 200.8 Cadmium 

103.140 007 EPA 200.8 Chromium 

103.140 008 EPA 200.8 Copper 

103.140 009 EPA 200.8 Lead 

103.140 010 EPA 200.8 Manganese 

103.140 011 EPA 200.8 --~ercury _ 

103.140 012 EPA 200.8 Nickel 

103.140 013 EPA 200.8 Selenium 

103.140 014 EPA 200.8 Silver 

-· ····-··-··- - - ... --·· ··-·· --- --· 

As of 9/13/2013 , this list supersedes all previous lists for this certificate nur:nber. 
Customers: Please verify the current accreditation standing with the State. 

Certificate No. 01155CA 
Renew Date: 8/31/2014 

Page1 of14 



Pace Analytical Services, Inc.- Minneapolis Certificate No.: 01155CA 
Renew Date: 8/31/2014 

103.140 015 EPA 200.8 Thallium 

103.140 016 EPA 200.8 Zinc 

103.160 001 EPA 245.1 Mercury 

104 ~Volatile ~rganic Ch~mistry of Drinking Water 

104.040 001 EPA 524.2 Benzene 

104.040 002 EPA 524.2 Bromobenzene 

104.040 003 EPA 524.2 Bromochloromethane 

104.040 006 EPA 524.2 Bromomethane 

104.040 007 EPA 524.2 n-Butylbenzene 

104.040 008 EPA 524.2 sec-Butylbenzene 
- -- - - - - --- - -------------------

104.040 009 EPA 524.2 tert-Butylbenzene 

104.040 010 EPA 524.2 Carbon Tetrachloride 

104.040 011 EPA 524.2 Chlorobenzene 

104.040 012 EPA 524.2 Chloroethane 

104.040 014 EPA 524.2 Chloromethane 

104.040 015 EPA 524.2 2-Chlorotoluene 

104.040 016 EPA 524.2 4-Chlorotoluene 

104.040 018 EPA 524.2 Dibromomethane . 

104.040 019 EPA 524.2 1 ,3-Dichlorobenzene 

104.040 020 EPA 524.2 1 ,2-Dich!orobenzene 

104.040 021 EPA 524.2 1,4-Dichlorobenzene 

104.040 022 EPA 524.2 Oichlorodifluoromethane 

104.040 023 EPA 524.2 1, 1-Dichloroethane 

104.040 024 EPA 524.2 1 ,2-Dichloroethane 
---------

104.040 025 EPA 524.2 1, 1-Dichloroethene 

104.040 026 EPA 524.2 cis-1 ,2-Dichloroethene 

104.040 027 EPA 524.2 trans-1 ,2-Dichloroethene 

104.040 028 EPA 524.2 Dichloromethane 
----- ------ -----

104.040 029 EPA 524.2 1 ,2-Dichloropropane 

104.040 031 EPA 524.2 2,2-Dichloropropane 
------ - --- ---. - --- -----

104.040 032 EPA 524.2 1, 1-Dichloropropene 
------- ---

104.040 033 EPA 524.2 cis-1 ,3-Dichloropropene 

104.040 034 EPA 524.2 trans-1 ,3-Dichloropropene 

104.040 035 EPA 524.2 Ethylbenzene 

104.040 036 EPA 524.2 Hexachlorobutadiene 

104.040 037 EPA 524.2 lsopropylbenzene 

104.040 039 EPA 524.2 Naphthalene 

104.040 041 EPA 524.2 N-propylbenzene 

104.040 042 EPA 524.2 Styrene 

104.040 043 EPA 524.2 1 ,1, 1 ,2-Tetrachloroethane 

104.040 044 EPA 524.2 1,1 ,2,2-Tetrachloroethane 
- --- -

--- ------- -- ------- --- . 

As of 9/13/2013 , this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. Page 2 of 14 



Pace Analytical Services, Inc.- Minneapolis 

104.040 045 EPA 524.2 Tetrachloroethane 
----------- ------------------------------ - -------------- ---- ---- ----

104.040 046 EPA 524.2 Toluene 

104.040 047 EPA 524.2 1 ,2,3-Trichlorobenzene 

104.040 048 EPA 524.2 1,2,4-Trichlorobenzene 

104.040 049 EPA 524.2 1,1 ,1-Trichloroethane 

104.040 050 EPA 524.2 1,1 ,2-Trichloroethane 

104.040 051. EPA 524.2 Trichloroethane 

104.040 052 EPA 524.2 Trichlorofluoromethane 

104.040 053 EPA 524.2 1,~,3-Trichloropropane 

104.040 054 EPA 524.2 1 ,2,4-Trimethylbenzene 

104.040 055 EPA 524.2 _ ~ .~,5-!~i~ethylbenzene 

104.040 056 EPA 524.2 Vinyl Chloride 
---- ---- ------

104.040 057 EPA 524.2 
---------

Xylene,., Total 

104.045 001 EPA 524.2 Bromodichloromethane 

104.045 002 EPA 524.2 Bromoform 

104.045 003 EPA 524.2 Chloroform 
---------- ----

104.045 004 EPA 524.2 Dibromochloromethane 

104.045 005 EPA 524.2 Trlhalomethanes 
- --- - ---- ---------------

104.050 002 EPA 524.2 Methyl ter1-butyl Ether (MTBEL. _ 
--------- ---

105- Semi-~~-~atil~ Or_g~nic Ch~mistry_ ?!P_~i!l_kJ~-~-~-a-~e~ ____________ _ 
105.230 001 EPA 1613 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 

1_08 -ln~~~-~ni_c C~emi~try of Y"C!~~ewater 

108.020 001 EPA 120.1 Conductivity 

108.090 001 EPA 160.4 Residue, Volatile 

108.110 001 EPA 180.1 Turbidity 

108.112 001 EPA 200.7 Boron 

108.112 002 EPA 200.7 Calcium 

108.112 003 EPA 200.7 H~rd~~~~J9a~-u~~t!on) - -----------

108.112 004 EPA 200.7 -~~~~Lu_~_ --~---------- ----------

108.112 005 EPA 200.7 Potassium 

108.112 007 EPA 200.7 Sodium --- ------------- ---

108.113 001 EPA 200.6 Boron 

108.113 002 EPA 200.6 Calcium 

108.113 003 EPA 200.6 Magnesium 
---- ----- -- -----------

108.113 004 EPA 200.8 Potassium 
--- - - -----

108.113 006 EPA 200.6 Sodium 

108.120 001 EPA 300.0 Bromide 

108.120 002 EPA 300.0 Chloride 

108.120 003 EPA 300.0 Fluoride 

108.120 004 EPA 300.0 Nitrate 

108.120 008 EPA 300.0 Sulfate 

As of 9/13/2013 , this list sup~rsedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. 

Certificate No.: 
Renew Date: 

01155CA 

8/31/2014 
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Pace Analytical Services, Inc.- Minneapolis Certificate No.: 01155CA 
Renew Date: 8/31/2014 

108.200 ·oat EPA 350.1 Ammonia 

108.232 001 EPA 353.2 Nitrate-nitrite 

108.232 002 EPA 353.2 Nitrite 

108.323 001 EPA 410.4 __ g_~~-~-~~1 Oxi~~~ ~~mand - ------------

108.360 001 EPA 420.1 Phenols, Total 
-- --------------·--- --- --------------

108.362 001 EPA 420.4 Phenols. Total 
------------- - .. ····- ~-

108.381 001 EPA t664A Oil and Grease 
-------- ------ -

108.410 001 SM2320B Alkalinit)>_ 

108.420 001 SM2340B _ ~ardness (calculation) 

108.430 001 SM2510B ~?nductivity 

108.440 001 SM2540B Residue, Total 

108.441 001 SM2540C Residue, Filterable 

108.442 001 SM2540D Residue, Non-filterable 

108.443 001 SM2540F Residue, Settleable 

108.452 001 SM4500-CI· E Chloride 

108.472 001 SM4500-CN E Cyanide, Total 

108.473 001 SM4500-CN G Cyanide, amenable 

108.480 001 SM4500-F C Fluoride 

108.490 001 SM4500-H+B pH 

108.510 001 SM4500-N02 B Nitrite 

108.525 001 SM4500-N03 H Nitrate-nitrite 

108.540 001 SM4500-P E-1999 Phosphate, Ortho 

108.541 001 SM4500-P E-1999 Phosphorus, Total 

108.602 001 SM5220D Chemical Oxygen Demand 
-- -- -- - -

108.700 001 ASTM D516-90 Sulfate 

109- Toxic Chemical Elements of Wastewater 

109.010 001 EPA 200.7 Aluminum 
- --- --

109.010 002 EPA 200.7 Antimony 

109.010 003 EPA 200.7 Arsenic 

109.010 004 EPA 200.7 Barium 

109.010 005 EPA 200.7 Beryllium 

109.010 007 EPA 200.7 Cadmium 

109.010 009 EPA 200.7 Chromium 

109.010 010 EPA 200.7 Cobalt 

109.010 011 EPA 200.7 Copper 

109.010 012 EPA 200.7 Iron 
-- -----. 

109.010 013 EPA 200.7 Lead 
---------

109.010 015 EPA 200.7 Manganese 

109.010 016 EPA 200.7 _ ~91Y~_d~num 

109.010 017 EPA 200.7 Nickel 

109.010 019 EPA 200.7 Selenium 

- --- --------

As of 9/13/2013 , this list supersedes all previous lists for this certificate number. 
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110.040 014 EPA 624 1 ,4-Dichlorobenzene ----- ---------- -- ------------------- --------- ------------ -----------------

110.040 015 EPA 624 1, 1-Dichloroethane 

110.040 016 EPA 624 1 ,2-Dichloroethane 

110.040 017 EPA 624 1, 1-Dichloroethene 

110.040 018 EPA 624 trans-1 ,2-Dichloroethene 

110.040 019 EPA 624 1,2-Dichloropropane 

110.040 020 EPA 624 cis-1 ,3-Dichloropropene 

110.040 021 EPA 624 trans-1 ,3-Dichloropropene 

110.040 022 EPA 624 Ethylbenzene 

110.040 023 EPA 624 Methylene Chloride 

110.040 024 EPA 624 1,1 ,2,2-Tetrachloroethane 

110.040 025 EPA 624 Tetrachloroethene 
- - ---------

110.040 026 EPA 624 Toluene 
- ----- -- --

110.040 027 EPA 624 1, 1, 1-Trichloroethane 

110.040 028 EPA 624 1,1 ,2-Trichloroethane 

110.040 029 EPA 624 Trichloroethene 

110.040 030 EPA 624 Trichlorofluoromethane 

110.040 031 EPA 624 _vinyl Chloride_ 
- --- --------

111 - Semi-v~latile Org_~~-~~~~e~!~try __ of W_~stevv~~e! 
------------

111.100 001 EPA 625 Acenaphthene 

111.100 002 EPA 625 Acenaphthylene 

111.100 003 EPA 625 Anthracene 

111.100 004 EPA 625 Benzidine 

111.100 005 EPA 625 Benz{a)anthracene 

111.100 006 EPA 625 Benzo(b)fluoranthene 

111.100 007 EPA 625 Benzo(k)fluoranthene 

111.100 008 EPA 625 Benzo{g,h,i)perylene 

111.100 009 EPA 625 Benzo(a)pyrene 

111.100 010 EPA 625 Benzyl Butyl Phthalate 

111.100 011 EPA 625 bis{2-chloroethoxy)metha_ne 

111.100 012 EPA 625 bis{2-chloroethyl) Ether 

111.100 013 EPA 625 Bis{2-chloroisopropyl) Ether 

111.100 014 EPA 625 Di{2:ethylhexyi)Phthala!e 

111.100 015 EPA 625 4-Bromophenyl Phenyl Ether 
------ -----

111.100 016 EPA 625 4-Chloro-3-methylphenol __ 
- -- - -··- -

111.100 017 EPA 625 2-Chloronaphthalene ---- - - ----

111.100 018 EPA 625 2-Chlorophenol 

111.100 019 EPA 625 4-Chlorophenyl Phenyl Ether 

111.100 020 EPA 625 Chrysene 

111.100 021 EPA 625 Dibenz(a,h)anthracene 

111.100 025 EPA 625 3,3'-Dichlorobenzidine 

As of 9/13/2013 , this list supersedes all previous lists for this certificate number. 
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111.100 026 EPA625 

111.100 027 EPA625 

111.100 028 EPA625 

111.100 029 EPA625 

111.100 030 EPA625 

111.100 031 EPA625 

111.100 032 EPA 625 

111.100 033 EPA 625 

111.100 034 EPA 625 
---------- --- --------- - -----------

111.100 035 EPA 625 

111.100 036 EPA 625 

111.100 037 EPA 625 

111.100 038 EPA 625 

111.100 039 EPA 625 

111.100 040 EPA 625 

111.100 041 EPA 625 

111.100 042 EPA 625 

111.100 043 EPA 625 

111.100 044 EPA 625 

111.100 045 EPA 625 

111.100 046 EPA 625 

111.100 047 EPA 625 

111.100 048 EPA 625 

111.100 049 EPA 625 

111.100 050 EPA 625 

111.100 051 EPA 625 

111.100 052 EPA 625 

111.100 053 EPA 625 

111.100 054 EPA 625 

111.100 055 EPA 625 

111.100 056 EPA 625 

111.111 001 EPA 16138 

111.111 002 EPA 16138 

111.111 003 EPA 16138 

111.111 004 EPA 16138 

111.111 005 EPA 16138 

111.111 006 EPA 16138 

111.111 007 EPA 16138 

111.111 008 EPA 16138 

111.111 009 EPA 16138 

111.111 010 EPA 16138 

2.4-Dlchlorophenol 

Diethyl Phthalate 
------ -----

2.4-Dimethylphenol 
- - --- - ---· 

_Dimethyl Phthalate 

Di-n-butyl phthalate 
---- -

Di-n-octyl phthalate 

2,4-Dinitropheno! 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

· Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

I ndeno( 1 ,2,3:c,d lpyrene __ 

lsophorone 

2-Methyl-4,6-dinitrophenol 
------------ - -- --- ---- ------- ------ --------------- --- ----

Naphthalene 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-nitrosodimethylamine - ----

N-nitroso-di-n-propylamine 
---------- -------·-····-------- --

N-nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 ,2,4-Trichlorobenzene 

2,4,6-Trichlorophenol 

2,3,7,8-Tetrachlorodibenzo~p-dioxin (TCDD) 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 

1 ,2,3, 4, 7 ,8-Hexach lorodibenzo-p-dioxin (HxCDD 1 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDDI 

1 ,2,3 ,7 ,8, 9-Hexachlorodibenzo:p,d ioxin _ (HxCDD I 

1,2,3,'C_6,7,8-Heptachlorodibenzo-p-dioxin (HpCDDI 

1,2,3,4,6,7,8,9-0ctachlorodibenzo-p-dioxin (OCDDI 

2,3,7,8-Tetrachlorodibenzofuran (TCDFI 
-----------

1 ,2,3, 7,8-Pentachlorodibenzofuran (PeCDFI _ 

______ . 2.!.~.·~·? .~~entachlorodibenzofur~n (PeCDF) 

As of 9/13/2013, this list supersedes all previous lists for this certifiCate.number. 
Customers: Please verify the current accreditation standing with the State. 
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111.111 011 EPA 16136 1,2,3,4,7 ,8-Hexachlorodibenzofuran (HxCDF) 

111.111 012 EPA 16136 1,2,3,6.7 ,8-Hexachlorodibenzofuran (HxCDF) 

111.111 013 EPA 16136 1,2,3,7 ,8,9-Hexachlorodibenzofuran (HxCDF) 

111.111 014 EPA 16136 2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 

111.111 015 EPA 16136 1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) 

111.111 016 EPA 16136 1,2,3,4,7 ,8,9-Heptachlorodibenzofuran (HpCDF) 
- - - -~- -- ------- ---------------- --- -· 

111.111 017 EPA 16136 _~2~3~6,7,8,9-0ctachlorodibenzofuran (OCDF) 

111.111 018 EPA 16136 Total TCDD 

111.111 019 EPA 16136 Total PeCDD 

111.111 020 EPA 16136 Total HxCDD 
-------------

111.111 021 EPA 16138 Total HpCDD 

111.111 022 EPA 16136 Total TCDF 
-----------. 

111.111 023 EPA 16136 Total PeCDF 
---------

111.111 024 EPA 16136 Total HxCDF 

111.111 025 EPA 16136 Total HpCDF 

111.273 001 EPA 1664A Oil and Grease 

114 ~ l~or~~nic Chemi~t-~_o!_Haza~~ous ~aste 

114.010 001 EPA 60106 Antimony 

114.010 002 EPA 60106 Arsenic 

114.010 003 EPA 60106 Barium 

114.010 004 EPA 60106 Beryllium 

114.010 005 EPA 60106 Cadmium 

114.010 006 EPA 60108 Chromium 

114.010 007 EPA 60106 Cobalt 

114.010 008 EPA 60106 Copper 

114.010 009 EPA 60106 Lead 

114.010 010 EPA 60106 Molybdenum 

114.010 011 EPA 60106 Nickel 

114.010 012 EPA 60108 Selenium 
--------------- ------ --- ---

114.010 013 EPA 60108 Silver 

114.010 014 EPA 60108 Thallium 

114.010 015 EPA 60106 Vanadium 

114.010 016 EPA 60106 Zinc 

114.020 001 EPA 6020 Antimony 

114.020 002 EPA 6020 Arsenic 

114.020 003 EPA 6020 Barium 

114.020 004 EPA 6020 Beryllium 

114.020 005 EPA 6020 Cadmium 

114.020 006 EPA 6020. Chromium 

114.020 007 EPA 6020 Coball 

114.020 008 EPA 6020 _CopE~_r 

--------------

As of 9/13/2013 , this list supersedes all previous lists for this certificate number. 
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114.020 009 EPA 6020 
-- ------ -- ----

114.020 010 EPA 6020 
----------

114.020 011 EPA 6020 

114.020 012 EPA 6020 

114.020 013 EPA 6020 

114.020 014 EPA 6020 

114.020 015 EPA 6020 

114.020 016 EPA 6020 

114.140 001 EPA 7470A 

114.141 001 EPA 7471A 

115 ~ Extraction Test of Hazardous Waste 
--- ------------

115.020 001 EPA1311 

115.021 001 EPA 1311 

115.022 001 EPA1311 

115.023 001 EPA1311 

115.040 001 EPA 1312 

Lead 

Molybdenum 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

Mercury 

Mercury 

____ T~i?_i!t__~~r_a0e~isti? Le_achin~ Procedure (TCLP) 

TCLP lnorganics -- .... ------------ -- --- -- -- ------

TCLP Extractables 

TCLP Volatiles 

Synthetic Precipitation Leaching Procedure (SPLP) -- -----------

116 ~Volatile Organic Chemistry of Hazardous Waste 

116.010 001 

116.010 002 

116.030 001 

116.040 002 

116.040 039 

116.040 041 

116.040 047 

116.040 056 

116.080 001 

116.080 002 

116.080 003 

116.080 004 

116.080 006 

116.080 007 

116.080 010 

116.080 011 

116.080 012 
-----------

116.080 013 

116.080 015 

116.080 016 

116.080 018 

116.080 019 

116.080 020 

116.080 021 

------------ ----------
EPA 8011 

EPA 8011 

EPA 80158 

EPA 80218 

EPA 80218 

EPA 80218 

EPA 80218 

EPA80218 
----- -------

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

EPA 82608 

1 ,2-Dibromoethane 

Dibromochloropropane 

Gasoline-range Organics 

Benzene 

Ethylbenzene 

Methyl tert-butyl Ether (MT8E) 

Toluene 

Xylenes, Total 

Acetone 

Acetonitrile 

Acrolein 

Acryl~nit~il~ 

Allyl Chloride 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl Vinyl Ether 

Chloroform 

As of 9/13/2013 , this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. 
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116.080 022 EPA 82608 Chloromethane 
-- -- --------------------------- -- -- --- ----- ---

116.080 023 EPA 82608 Chloroprene 
------------- ---

116.080 026 EPA 82608 Dibromochloromethane 

116.080 027 EPA 82608 Dibromochtoropropane 
------------- ----------- -· 

116.080 028 EPA 82608 1 ,2-Dibromoethane 
---------- -------

116.080 030 EPA 82608 Dlbromomethane 

116.080 031 EPA 82608 1 ,2-Dichlorobenzene 

116.080 032 EPA 82608 1,3-Dichlorobenzene 

116.080 033 EPA 82608 1,4-Dichlorobenzene 

116.080 034 EPA 82608 cis-1 ,4-Dichloro-2-butene 

116.080 035 EPA 82608 trans-1 ,4-Dich loro-2 -butene 

116.080 036 EPA 82608 Dichlorodifluoromethane 

116.080 037 EPA 82608 1, 1-Dichtoroethane 

116.080 038 EPA 82608 1 ,2-Dichloroethane 

116.080 039 EPA 82608 1, 1-Dichloroethene 

116.080 040 EPA 82608 trans-1 , 2 -Dich loroethene 

116.080 041 EPA 82608 cis-1 ,2-Dichloroethene 

116.080 042 EPA 82608 1,2-Dichloropropane 

116.080 043 EPA 82608 1 ,3-Dichloropropane 

116.080 044 EPA 82608 2,2-Dichloropropane 
-- ------ ------

116.080 045 EPA 82608 1, 1-Dichloropropene 

116.080 046 EPA 82608 cis-1 ,3-Dichloropropene 
-- - ----- --

116.080 047 EPA 82608 trans-1 ,3-Dichloropropene 

116.080 050 EPA 82608 1 ,4-Dioxane 
···-·--· -· --·· 

116.080 052 EPA 82608 Ethyl Acetate 

116.080 053 EPA 82608 Ethylbenzene 

116.080 055 EPA 82608 Ethyl Methacrylate 

116.080 056 EPA 82608 Hexachlorobutadiene 

116.080 058 EPA 82608 2-Hexanone (MBK) 

116.080 059 EPA 82608 lodomethane 

116.080 060 EPA 82608 Isobutyl Alcohol 

116.080 062 EPA 82608 Methacrylonitrile 

116.080 064 EPA 82608 Methyltert-butyl Ether (MT8E) 

116.080 065 EPA 82608 
-· ---· ·--· 

~ethyle~_e ~~~l~e 

116.080 066 EPA 82608 Methyl Ethyl Ketone 

116.080 067 EPA 82608 Methyl Methacrylate 

116.080 068 EPA 82608 4-Methyl-2-pentanone (M18K) 

116.080 069 EPA 82608 _ -~phthalene_ 

116.080 071 EPA 82608 2-Nitropropane 

116.080 078 EPA 82608 Propionitrile Aqueous Only 

116.080 081 EPA 82608 1,1, 1 ,2-Tetrachloroethane 

·- .. --·- ---·- --· --

As of 9/13/2013 , this list supersedes all previous lists for this certificate number. 
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116.080 082 EPA 82608 1, 1,2,2-Tetrachloroethane 

116.080 083 EPA 82608 Tetrachloroethene 

116.080 084 EPA 82608 Toluene 

116.080 086 EPA 82608 1,2,3-Trichlorobenzene 

116.080 087 EPA 82608 1 ,2,4-Trichlorobenzene 

116.080 088 EPA 82608 1,1 ,1-Trichloroethane 
-- ------- -

116.080 089 EPA 82608 1,1 ,2-Trichloroethane 
- - - ------ .. 

116.080 090 EPA 82608 Trichloroethene 

116.080 091 EPA 82608 Trichlorofluoromethane 
--- -- ------- -·--------------

116.080 092 EPA 82608 1 ,2,3-Trichloropropane 
-----·---------------

116.080 093 EPA 82608 Vinyl~~~!a~~---
116.080 094 EPA 82608 1/inyl Chloride 

116.080 095 EPA 82608 -~~~~es,_Iotal 

116.080 096 EPA 82608 lert·Amyl Methyl Ether (TAME) 
-- --

116.080 097 EPA 82608 tert·8utyl Alcohol (T8A) 

116.080 098 EPA 82608 Ethyl tert·butyl Ether (ET8E) 

116.080 099 EPA 82608 Bromobenzene 

116.080 100 EPA 82608 n-Butylb~nzene 

116.080 101 EPA 82608 sec-Butylbenzene 

116.080 102 EPA 82608 tert-Butylbenzene 

116.080 103 EPA 8260B 2-Chlorotoluene 

116.080 104 EPA 8260B 4-Chlorotoluene 

116.080 105 EPA 82608 lsopropylbenzene 

116.080 106 EPA 82608 N-p~~eYJ~enze.~e -- -- -----

116.080 107 EPA 8260B Styrene 

116.080 108 EPA 8260B 1 ,2,4-Trimethylbenzene 
---- --··-------

116.080 109 EPA 8260B 1 ,3,5-Trimethylbenzene 

117.010 001 EPA 8015B -~-~~sel-~~-~e __ ~otal Petroleu~ t:ix?rocarbo~s 
- -- ---------- --- -- ------

117.110 001 EPA 8270C Acenaphthene 

117.110 002 EPA 8270C Acenaphthylene 
- ----- ---

117.110 008 EPA 8270C Anthracene 

117.110 010 EPA 8270C Benzidine 

117.110 011 EPA 8270C Benz(a)anthracene 

117.110 012 EPA 8270C Benzo(b)fluoranthene 

117.110 013 EPA 8270C Benzo(k}fluoranthene 

117.110 014 EPA 8270C Benzo(g,h,i)perylene 

117.110 015 EPA 8270C Benzo(a}pyrene 

117.110 016 EPA 8270C Benzoic Acid 

117.110 018 EPA 8270C Benzyl Alcohol 

117.110 019 EPA 8270C Benzyl Butyl Phthalate 

-- ---- - --

As of 9/13/2013 , this list supersedes all previous lists for this certificate number. 
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117.110 020 EPA 8270C bis(2-chloroethoxy)methane 

117.110 021 EPA 8270C __ ~is(2-chloroethyl) Ether 

117.110 022 EPA 8270C Bis(2-chloroisopropyl) Ether 

117.110 023 EPA 8270C Di(2-ethylhexyl) Phthalate 

117.110 024 EPA 82700 4-Bromophenyl Phenyl Ether 

117.110 026 EPA 8270C 4-Chloroaniline 

117.110 027 EPA 8270C 4-Chloro-3-methylphenol 

117.110 029 EPA 8270C 2-Chloronaphthalene 

117.110 030 EPA 8270C 2-Chlorophenol 

117.110 031 EPA 8270C 4-Chlorophenyl Phenyl Ether 
----- ----- ---

117.110 032 EPA 8270C Chrysene 
-- -- -- - - ---

117.110 036 EPA 8270C Dibenz(a,h)anthracen~ _ 

117.110 037 EPA 8270C Dibenzofuran 

117.110 039 EPA 8270C 1 ,2-Dichlorobenzene 

117.110 040 EPA 8270C 1 ,3-Dichlorobenzene 

117.110 041 EPA 8270C 1 ,4-Dichlorobenzene 
·-· ~ --------

117.110 042 EPA 8270C 3,3'-Dichlorobenzidine 

117.110 043 EPA 8270C 2,4-Dichlorophenol 

117.110 045 EPA 8270C Diethyl Phthalate 

117.110 053 EPA 8270C 2,4-Dimethylphenol 

117.110 054 EPA 8270C Dimethyl Phthalate 

11,7.110 055 EPA 8270C Di-n-butyl phthalate 

117.110 060 EPA 8270C 2,4-Dinitropheno\ 

117.110 061 EPA 8270C 2,4-Dinitrotoluene 

117.110 062 EPA 8270C 2,6-bihitrotoluene 

117.110 064- EPA 8270C 1,2-Diphenylhydrazine 

117.110 067 EPA 8270C Fluoranthene 

117.110 068 EPA 8270C Fluorene 

117.110 069 EPA 8270C Hexachlorobenzene 

117.110 070 EPA 8270C Hexachlorobutadiene 
-- -- ----------

117.110 071 EPA 8270C Hexachlorocyclopentadiene 

117.110 072 EPA 8270C Hexachloroethane 

117.110 075 EPA 8270C I ndeno( 1,2,3-c,d)pyrene 

117.110 076 EPA 8270C lsophOrone 

117.110 080 EPA 8270C _2:Methyl-4,6-dinitrophenol 

117.110 083 EPA 8270C 2-Methylnaphthalene 

117.110 084 EPA 8270C 2-Methylphenol 

117.110 085 EPA 8270C 3-Methylphenol 
., 

117.110 086 EPA 8270C 4-Methylphenol 

117.110 087 EPA 8270C Naphthalene 

117.110 092 EPA 8270C 2-Nitroaniline 

As of 9/13/2013 , this list supersedes all previous lists for this certificate number. 
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117.110 093 EPA 8270C 3-Nilroaniline 

117.110 094 EPA 8270C 4-Nitroaniline 

117.110 095 EPA 8270C Nitrobenzene 

117.110 096 EPA 8270C 2-Nitrophenol 
----------------- -

117.110 097 EPA 8270C 4-Nitrophenol 

117.110 100 EPA 8270C N-~j!~~~d~£!1~1hyla~ine 

117.110 101 EPA 8270C N-nitroso-di-n-propylamine 
- ----------------- -- - -----

117.110 102 EPA 8270C N-n~~os~~~~~nylamine 

117.110 110 EPA 8270C Pentachlorophenol 

117.110 112 EPA 8270C Phenanthrene 

117.110 113 EPA 8270C Phenol 

117.110 119 EPA 8270C Pyrene 

117.110 120 EPA 8270C Pyridine 

117.110 129 EPA 8270C 1 ,2,4-Trichlorobenzene 

117.110 130 EPA 8270C 2,4,5-Trichlorophenol 

117.110 131 EPA 8270C 2,4,6-Trichlorophenol 
- ---------··------------- - ----- ---- ·-

117.130 001 EPA 8290 2,3, 7,8· T etrachlorodibenzo·p·dioxin (TCDD) 
-- ---------- ------- ---------

117.130 002 EPA 8290 _ . ___ _g_3,7,8:Penja~hlorodib_enzo-p-dioxin_\PeCDD) 
---------

117.130 003 EPA 8290 1,2,3,4,7,8-Hexachlorodibenzo-p·dioxin (HxCDD) 
- --

117.130 004 EPA 8290 1 ,2,3,6,7 ,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

117.130 005 EPA 8290 1 , 2 ,3, 7 ,8 ,9-Hexachlorodibenzo-p-dioxin (HxCDD) 

117.130 006 EPA 8290 2,3,7,8-Tetrachbrodibenzofuran (TCDF) 

117.130 007 EPA 8290 1 ,2,3,7 ,8-Pentachlorodibenzofuran (PeCDF) 

117.130 008 EPA 8290 2,3,4,7_,8_:Pentachlorodibenzofuran (PeCDF) 

117.130 009 EPA 8290 1 ,2,3,4,7 ,8-Hexachlorodibenzofuran (HxCDF) 
--------- ---

117.130 010 EPA 8290 1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 
. --------- . 

117.130 011 EPA 8290 1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 
--- ---------- ----

117.130 012 EPA 8290 2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 

117.130 013 EPA 8290 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 

1'17.130 014 EPA 8290 1 ,2,3,4,6,7 ,8-Heptachlorodibenzoturan (HpCDF) 

117.130 015 EPA 8290 1 ,2,3,4,7,8,9-Heptachlorodibenzoturan (HpCDF) 

117.130 016 EPA 8290 1 ,2,3 ,4,6, 7 ,8, 9-0ctachlorodibenzo-p-dioxin ( OCDD) 

117.130 017 EPA 8290 1 ,2,3,4,6,7 ,8,9-0ctachlorodibenzofuran (OCDF) 

117.210 001 EPA 8081A Aldrin 

117.210 002 EPA 8081A a-BHC 

117.210 003 EPA 8081A b-BHC 
-----------

117.210 004 EPA 8081A d-BHC 
-- ------------- -

117.210 005 EPA 8081A g-BHC (Lindane) 
----------- -----

117.210 007 EPA 8081A a-Chlordane 

117.210 008 EPA 8081A g-Chlordane 

117.210 009 EPA 8081A _ G_hlor~ane_(tech I 

As of 9/13/2013, this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. 

Certificate No.: 01155CA 
Renew Date: 8/31/2014 

Page 13 of 14 



Pace Analytical Services, Inc.- Minneapolis 

117.210 013 EPA 8081A 4,4'-DDD 

117.210 014 EPA 8081A 4,4'-DDE 

117.210 015 EPA 8081A 4.4'-DDT 

117.210 021 EPA 8081A Endosulfan I 

117.210 022 EPA 8081A Endosulfan II 

117.210 023 EPA 8081A Endosulfan Sulfate 

117.210 024 EPA 8081A Endrin 

117.210 025 EPA 8081A Endrin Aldehyde 

117.210 026 EPA 8081A Endrin Ketone 

117.210 027 EPA 8081A _ H~~~~hlor 
--- - ------ -

117.210 028 EPA 8081A ~-eptachlor -~-P~_xide 

117.210 031 EPA 8081A lsodrin 
-------------

117.210 033 EPA 8081A Methox)'Chlor 
-------------------

117.210 039 EPA 8081A __ T_9~~R~e-~e 

117.220 000 EPA 8082 PCBs 

117.220 001 EPA 8082 PCB-1016 

117.220 002 EPA 8082 PCB-1221 

117.220 003 EPA 8082 PCB-1232 

117.220 004 EPA 8082 PCB-1242 

117.220 005 EPA 8082 PCB-1248 

117.220 006 EPA 8082 PCB-1254 

117.220 007 EPA 8082 PCB-1260 

As of 9/13/2013 , this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. 

Certificate No.: 01155CA 
Renew Date: 8/31/2014 
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January 13, 2014 

pennsyLvania 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

BUREAU OF LABORATORIES 

CERTIFIED MAIL NO. 70042510000013271153 

Dennis J. Leeke 
Pace Analytical Services, Inc. - Pittsburgh 
1638 Roseytown Suites 2, 3, & 4 
Greensburg, PA 15601 

RE: Updated Fields of Accreditation (A13-00282-08) 
DEP Lab I.D. No. 65-00282 
PADWIS I.D. No. 65282 

Dear Mr. Leeke: 

On December 17, 2013, the Laboratory Accreditation Program of the Pennsylvania Department of 
Environmental Protection ("Department") received a Part 4-Add FOA Application from your laboratory. The 
Department reviewed this application and associated materials. Your accreditation status in the Pennsylvania 
Environmental Laboratory Accreditation Program has changed due to your application request. Your current 
accreditation status is as shown on the attached listing. That list of accredited fields of testing replaces all 
previous lists. 

Your laboratory shall not use this Scope of Accreditation to imply endorsement by the Department. In 
order to maintain accreditation, your laboratory must remain in compliance with Departmental regulations. 

Any person aggrieved by this action may appeal, pursuant to Section 4 of the Environmental Hearing 
Board Act, 35 P.S. Section 7514, and the Administrative Agency Law, 2 Pa.C.S. Chapter 5A, to the 
Environmental Hearing Board, Second Floor, Rachel Carson State Office Building, 400 Market Street, P.O. Box 
8457, Harrisburg, PA 17105-8457, 717-787-3483. TDD users may contact the Board through the Pennsylvania 
Relay Service, 800-654-5984. Appeals must be filed with the Environmental Hearing Board within 30 days of 
receipt of written notice of this action unless the appropriate statute provides a different time period. Copies of the 
appeal form and the Board's rules of practice and procedure may be obtained from the Board. The appeal form 
and the Board's rules of practice and procedure are also available in Braille or on audiotape from the Secretary to 
the Board at 717-787-3483. This paragraph does not, in and of itself, create any right of appeal beyond that 
permitted by applicable statutes and decisional law. 

IF YOU WANT TO CHALLENGE THIS ACTION, YOUR APPEAL MUST REACH THE BOARD WITHIN 
30 DAYS. YOU DO NOT NEED A LAWYER TO FILE AN APPEAL WITH THE BOARD. IMPORTANT LEGAL 
RIGHTS ARE AT STAKE, HOWEVER, SO YOU SHOULD SHOW THIS DOCUMENT TO A LAWYER AT ONCE. 
IF YOU CANNOT AFFORD A LAWYER, YOU MAY QUALIFY FOR FREE PRO BONO REPRESENTATION. 
CALL THE SECRETARY TO THE BOARD (717-787-3483) FOR MORE INFORMATION. 

If you have any questions regarding your laboratory's accreditation status, please contact Ronald L. 
Houck, Jr. at 717-346-8210. 

Sincerely, 

C(l..M {)1J,L "-
Aaren S. Alger, Chief .0 
Laboratory Accreditation Program 

Enclosure 

Laboratory Accreditation Program I P.O. Box 1467 I Harrisburg, PA 17105-1467 

717.346.7200 
(5:J. 

Printed on Recycled Paper ~CJ www.depweb.state.pa.us 

awashington
Text Box
Rec'd 1/21/2014



Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date March 31, 2014. This listing of accredited analytes 

should be used only when associated with a valid certificate of accreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 
PADWIS ID: 65282 

Pace Analytical Services Inc - Pittsburgh 

1638 Roseytown Suites 2, 3, & 4 

Oreensbmg, PA 15601 

Matrix: Drinking Water 

Method Revision Analyte Accreditation Type Primary Effective Date 
ASTM 05174-97 
EPA 900.0 
EPA 900.0 
EPA 901.1 
EPA 903.0 
EPA 903.0 
EPA 903.1 
EPA 904.0 
EPA 905.0 
EPA 906.0 
EPA 908.0 
HASL 300 U-02 
HASL 300 U-02 
HASL 300 U-02 
N.J.A.C. 7: IS-6 

SM7110 C 
SM 7500-RuB 
SOP (00282) R-008 
SOP (00282) R-OOS 
SOP (00282) R-008 
SOP (00282) R-008 
SOP (00282) R-OOS 

Matrix: Non-Potable Water 

Uraniwn, total 
Gross alpba 
Gross beta 
Gamma emitters 
Radiwn-226 
Total alpha radiwn 
Radiwn-226 
Radiwn-228 
Strontiwn-90 
Tritiwn 
Uraniwn, total 
Uraniwn-234 
Uraniwn-235 
Uraniwn-238 
Gross alpha (including radiwn & U, 
excluding radon) 
Gross alpba 
Radon-222 in water 
Americiwn-241 
Plutoniwn-239 
Thoriwn-230 
Uraniwn-234 
Uraniwn-238 

NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 

NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 

1011212010 
5127/2008 
5/27/2008 
5/27/2008 
5/30/2013 
5/27/2008 
7/15/2011 
5/27/200S 
2/112011 

5/27/200S 
10/12/2010 

111612014 
1/16/2014 
111612014 
5/27/2008 

9/25/200S 
10/10/200S 
512712008 
5/27/2008 
5/27/2008 
5/2712008 
5/27/2008 

Method Revision Analytc Accreditation Type Primary Effective Date 
ASTM 0516-02 
ASTM 0516-90 
ASTM05174-97 
EPA 120.1 
EPA 1311 

EPA 1312 

EPA 160.4 
EPA 1664 
EPA 1664 

A 
A 

Sulfate NELAP PA 
Sulfate NELAP PA 
Uraniwn, total NELAP PA 
Conductivity NELAP PA 
Toxicity characteristic leaching procedure NELAP PA 
(TCLP) 
Synthetic precipitation leaching procedure NELAP PA 
(SPLP) 
Residue, volatile NELAP PA 
Oil and grease NELAP PA 
Total recoverable petrolewn hydrocarbons NELAP PA 
(TRPH) 

The Pelmsylvania Department of Environmental Protection Laboratory Accreditation Program is a NELAP recognized 

Accreditation Body. CUstomers arc urged to verify the Iaboratory's current accreditation stand.iDg. 

51612009 
516/2009 

8/12/2008 
6/112007 

3/29/2005 

3/29/2005 

7/28/2006 
111112006 
2/5/2007 

Page 1 of 22 WWW.dep.state.pa.U8 Issue Date: 01/1612014 



G pennsylvania PI DEPARTMENT OF ENVIRONMENTAL 
PROTECTION Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date March 31, 2014. This listing of accredited analytes 

should be used only when associated with a valid certificate of ac:creditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Non-Potable Water 

Method Revision AnaIyte Ac:creditation Type Primary Eft'cctive Date 
EPA 180.1 Turbidity NELAP PA 
EPA 200.7 4.4 Alwllinwn NELAP PA 
EPA 200.7 4.4 Antimony NELAP PA 
EPA 200.7 4.4 Arsenic NELAP PA 
EPA 200.7 4.4 Bariwn NELAP PA 
EPA 200.7 4.4 Betylliwn NELAP PA 
EPA 200.7 4.4 Boroll NELAP PA 
EPA 200.7 4.4 Cadmiwu NELAP PA 
EPA 200.7 4.4 Calciwll NELAP PA 
EPA 200.7 4.4 Chromiwll NELAP PA 
EPA 200.7 4.4 Cobalt NELAP PA 
EPA 200.7 4.4 Copper NELAP PA 
EPA 200.7 4.4 Iron NELAP PA 
EPA 200.7 4.4 Lead NELAP PA 
EPA 200.7 4.4 Lithiwn NELAP PA 
EPA 200.7 4.4 Magnesilun NELAP PA 
EPA 200.7 4.4 Manganese NELAP PA 
EPA 200.7 4.4 Molybdenwu NELAP PA 
EPA 200.7 4.4 Nickel NELAP PA 
EPA 200.7 4.4 Phosphorus. total NELAP PA 
EPA 200.7 4.4 Potaniwn NELAP PA 
EPA 200.7 4.4 Seleniwll NELAP PA 
EPA 200.7 4.4 Silica. as Si02 NELAP PA 
EPA 200.7 4.4 Silicon NELAP PA 
EPA 200.7 4.4 Silver NELAP PA 
EPA 200.7 4.4 Sodiluu NELAP PA 
EPA 200.7 4.4 Strontiwu NELAP PA 
EPA 200.7 4.4 Sulfur NELAP PA 
EPA 200.7 4.4 Thallimu NELAP PA 
EPA 200.7 4.4 Tin NELAP PA 
EPA 200.7 4.4 Titanimu NELAP PA 
EPA 200.7 4.4 Vanadimu NELAP PA 
EPA 200.7 4.4 Zinc NELAP PA 
EPA 200.7 4.4 Zirconiluu NELAP PA 
EPA 245.1 3.0 Mercury NELAP PA 
EPA 300.0 2.1 Bromide NELAP PA 
EPA 300.0 2.1 Chloride NELAP PA 
EPA 300.0 2.1 Fluoride NELAP PA 
EPA 300.0 2.1 Nitrate as N NELAP PA 
EPA 300.0 2.1 Nitrite as N NELAP PA 
EPA 300.0 2.1 Orthophosphate as P NELAP PA 
EPA 300.0 2.1 Sulfate NELAP PA 
EPA 3005 A Preconcentratioll Wlder acid NELAP PA 
EPA 335.4 Total cyanide NELAP PA 
EPA 350.1 Ammonill 8S N NELAP PA 

a~U'~ 
The PCIlDSYlvania Department of Environmental Protection Laboratory Ac:creditation Program is a NELAP recognized 

Accreditation Body. Customers are urged to veritY the laboratory's cumnt accreditatioo standing. 

7/28/2006 
3129/2005 
3/29/2005 
3/29/2005 
3/29/2005 
3/29/2005 
3/29/2005 
3129/2005 
3/29/2005 
3/29/2005 
3/29/2005 
312912005 
3129/2005 
3129/2005 
6/22/2006 
3/2912005 
3/2912005 
3/2912005 
3/29/2005 

1/4/2007 
3/29/2005 
3/29/2005 
6/22/2006 
6/2212006 
3/2912005 
3129/2005 
6/22/2006 

11912012 
3/29/2005 

1/4/2007 
3/29/2005 
3/29/2005 
3/29/2005 
6/22/2006 
3/29/2005 
5/18/2009 
9/2912010 

51612009 
111912010 
9129/2010 
9129/2010 
9/29/2010 
3/29/2005 

516/2009 
516/2009 
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g pennsylvania 
~ DEPARTMENT OF ENVIRONMENTAL 

PROTECTION Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date Man:h 31, 2014. This listing of accredited analytes 

should be used only when associated with a valid certificate of acaeditation. 

DEP Laboratory 10: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 
PADWIS 10: 65282 

Matrix: Non-Potable Water 

Method Revision Analyte Accreditation Type Primary EffectiveDatc 
EPA 351.2 
EPA 3510 
EPA 3535 
EPA 3535 
EPA 3660 
EPA 3665 
EPA 410.4 
EPA 420.1 
EPA 5030 
EPA 5030 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

C 
A 

B 
A 

C 
B 

B 
C 

Kjeldahl nitrogen. total (TKN) NELAP 
Separatocy funnel liquid-liquid extraction NELAP 
Solid-phase extraction (SPE) NELAP 
Solid-phase extraction (SPE) NELAP 
Sulfur cleanup NELAP 
Sulfuric acidlpenuanganate clean-up NELAP 
Chemical oxygen demand (COD) NELAP 
Total phenolics NELAP 
Aqueous-phase purge-and-trap NELAP 
Aqueous-phase purge-and-trap NELAP 
Alwninwn NELAP 
Antimony NELAP 
Arsenic NELAP 
Bariwn NELAP 
BeryUiwn NELAP 
Boron NELAP 
Cadmiwll NELAP 
Calciwn NELAP 
Chromituu NELAP 
Cobalt NELAP 
Copper NELAP 
Iron NELAP 
Lead NELAP 
Lithiwu NELAP 
Magneliwn NELAP 
Mangane&e NELAP 
Metals by ICP/AES NELAP 
Metals by ICP/AES NELAP 
Molybdenum NELAP 
Nickel NELAP 
Phosphorus, total NELAP 
Potauiwu NELAP 
Sel=iWll NELAP 
Silica, as Si02 NELAP 
Silicon NELAP 
Silver NELAP 
Sodiwn NELAP 
Strontiwn NELAP 
Sulfur NELAP 
Thalliwn NELAP 
Tin NELAP 
Titauiwu NELAP 
Vanadituu NELAP 
Zinc NELAP 
Zirconiwn NELAP 

a~~ 

PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 

The Pamaylvania Dcpartmeot ofEDviromnenta1 Protectioo Laboratory Accroditation Program is a NELAP JeCOpized 

Accmlitation Body. CUstomers are ursed to verify the laboratory's cumm.t accreditation staoding. 

516/2009 
3/29/2005 
9/18/2013 
3/2912005 
3/29/2005 
3/29/2005 

51612009 
51612009 

9/18/2013 
3/29/2005 
2/25/2010 
2/2512010 
2/2512010 
2/25/2010 
2/2512010 
2/25/2010 
2/25/2010 
2/25/2010 
2125/2010 
2125/2010 
2125/2010 
2/2512010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
212512010 
9/18/2013 
2/2512010 
2/25/2010 
2/2512010 
2125/2010 
2/2512010 
2/2512010 
2/25/2010 
212512010 
212512010 
2/2512010 

11912012 
2/2512010 
212512010 
212512010 
2/25/2010 
2/2512010 
212512010 
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Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date March 31, 2014. This listing of accredited analytes 

should be used only when associated with a valid certificate of accreditation. 

DBP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Non-Potable Water 

Method Revision ADalytc Accreditation Type Primary Effective Date 
EPA 608 4.4'-000 NELAP PA 
EPA 608 4.4'-00E NELAP PA 
EPA 608 4.4'-00T NELAP PA 
EPA 608 Aldrin (HHDN) NELAP PA 
EPA 608 Aroclor-1016 (pCB-1016) NELAP PA 
EPA 608 Aroc1or-1221 (pCB-1221) NELAP PA 
EPA 608 Aroclor-1232 (pcB-1232) NELAP PA 
EPA 608 Aroclor-1242 (pCB-1242) NELAP PA 
EPA 608 Aroclor-1248 (pCB-l 24S) NELAP PA 
EPA 608 Aroclor-1254 (pCB-1254) NELAP PA 
EPA 608 Aroclor-1260 (pCB-1260) NELAP PA 
EPA 60S Aroclor-1262 (pCB-1262) NELAP PA 
EPA 60S Aroc1or-1268 (PCB-126S) NELAP PA 
EPA 60S Chlordane (tech.) NELAP PA 
EPA 608 Oie1drin NELAP PA 
EPA 608 Endosulf8ll I NELAP PA 
EPA 608 Endosulfan II NELAP PA 
EPA 608 Endosulfan sulfate NELAP PA 
EPA 608 Endrill NELAP PA 
EPA 608 Eodrin aldellyde NELAP PA 
EPA 608 Endrin ketone NELAP PA 
EPA 608 Heplachlot· NELAP PA 
EPA 608 Heptachlor epoxide NELAP PA 
EPA 608 Toxaphene (Chlorinated calUphene) NELAP PA 
EPA 608 alpha-BHC (alpha-Hexachlorocyclohexane) NELAP PA 
EPA 608 alpha-Chlord8Jle NELAP PA 
EPA 608 beta-BHC (beta-Hexacblorocyclohex8lle) NELAP PA 
EPA 608 delta-BHC (delta-Hexachlorocyclohexane) NELAP PA 
EPA 608 galUllia-BHC (Lindane. galluua- NELAP PA 

Hexachlorocyclohexane) 
EPA 608 gatwna-Chlord8Jle NELAP PA 
EPA 624 1.1.1 .2 -Tetrachloroethane NELAP PA 
EPA 624 1.1.1-T ricbloroetbane NELAP PA 
EPA 624 1.1 .2.2 -Tetrachloroethane NELAP PA 
EPA 624 1.1.2 -T ricltloroeth8lle NELAP PA 
EPA 624 1.1-0icWoroetbane NELAP PA 
EPA 624 1.1-OicWoroetbene (1.1-Dicbloroethylene) NELAP PA 
EPA 624 l.1-DicWoropropene NELAP PA 
EPA 624 1.2.3-Tricblorobenzelle NELAP PA 
EPA 624 1.2.3-Trichloropropane (1.2 .3-TCP) NELAP PA 
EPA 624 1.2.4-T richlorobenzelle NELAP PA 
EPA 624 1.2.4-Trimetbylbellzene NELAP PA 
EPA 624 1.2-0ibromo-3-chloropropalle (OBCP. NELAP PA 

OibrolUocbloropropalle) 
EPA 624 1.2-Dibrollioethane (EOB. Ethylene NELAP PA 

dibromide) 

~~ 
The Pcrmsylvania Department of Environmental Protection Laboratory Accreditation Program is a NELAP recognized 

Accreditation Body. Customers are urged to veritY the laboratory's current accreditation standing. 

312912005 
3/29/2005 
3/2912005 
3/2912005 
3/29/2005 
3/29/2005 
3/2912005 
3/29/2005 
3/2912005 
312912005 
3129/2005 

21912007 
2/912007 

3/2912005 
3/29/2005 
3/29/2005 
3/29/2005 
3/29/2005 
3129/2005 
3/29/2005 

2/512007 
3/29/2005 
3/29/2005 
3/29/2005 
3/29/2005 
2/2212013 
3/29/2005 
3/2912005 
3/29/2005 

2122/2013 
6/2212006 
3/29/2005 
3129/2005 
3/29/2005 
3/29/2005 
3/29/2005 
6/2212006 
6/22/2006 
6122/2006 
6122/2006 
6122/2006 
6/22/2006 

6122/2006 
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~ pennsylvania 
~ DEPARTMENT OF ENVIRONMENTAL 

PROTECTION Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date March 31, 2014. This listing ofac:crcditcd analytcs 
should be used ooly when associated with a valid certificate of accreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Non-Potable Water 

Method Revision Analyte Acc:reditation Type Primary Effective Date 
EPA 624 1.2-Dichlorobenzme (o-Dichlorobenzene) NELAP PA 
EPA 624 1.2-Dichloroethane NELAP PA 
EPA 624 1.2-Dichloropropane NELAP PA 
EPA 624 1.3.5-Trimethylbenzme NELAP PA 
EPA 624 1.3-Dichlorobenzene (m-Dichlorobenzene) NELAP PA 
EPA 624 1.3-Dichloropropane NELAP PA 
EPA 624 1.4-Dichlorobenzene (p-Dichlorobenzene) NELAP PA 
EPA 624 1.4-Dioxane Cl.4-Diethyleneoxide) NELAP PA 
EPA 624 2.2-Dichloropropane NELAP PA 
EPA 624 2-Butauone (Methyl ethyl ketone. MEK) NELAP PA 
EPA 624 2-Chloroethyl vinyl ether NELAP PA 
EPA 624 2 -Chlorotoluene NELAP PA 
EPA 624 2-Hexanone NELAP PA 
EPA 624 2-Methy1naphthalene NELAP PA 
EPA 624 2-Nitropropane NELAP PA 
EPA 624 4-Chlorotoluene NELAP PA 
EPA 624 4-Methyl-2-pentanone (MIBK) NELAP PA 
EPA 624 Acetone NELAP PA 
EPA 624 Acetonitrile NELAP PA 
EPA 624 Acrolein (propenal) NELAP PA 
EPA 624 Acrylonitrile NELAP PA 
EPA 624 Allyl chloride (3-Chloroprope:ne) NELAP PA 
EPA 624 Benzelle NELAP PA 
EPA 624 Brolllobenzme NELAP PA 
EPA 624 Brolllochloromethane NELAP PA 
EPA 624 Brolllodichioromethane NELAP PA 
EPA 624 Bromoform NELAP PA 
EPA 624 Carbon disulfide NELAP PA 
EPA 624 Carbon tetrachloride NELAP PA 
EPA 624 Chlorobenzme NELAP PA 
EPA 624 Chloroethane NELAP PA 
EPA 624 Chlorofonn NELAP PA 
EPA 624 Chloroprene (2-Chloro-l.3-butadiene) NELAP PA 
EPA 624 Cyclohexane NELAP PA 
EPA 624 Cyclobexanone NELAP PA 
EPA 624 Dibroluochloromethane NELAP PA 
EPA 624 DibrolUomethane NELAP PA 
EPA 624 Dichlorodifluoromethane (Freon 12) NELAP PA 
EPA 624 Diethyl ether (Ethyl ether) NELAP PA 
EPA 624 Diisopropyl etber (OIPE) NELAP PA 
EPA 624 Ethanol NELAP PA 
EPA 624 Ethyl acetate NELAP PA 
EPA 624 Ethyl methacrylate NELAP PA 
EPA 624 Ethylbenzene NELAP PA 
EPA 624 Hexachlorobutadiene (1.3- NELAP PA 

Hexachlorobutadiene) 

a.U'~ 
The PamsylvaDia I>cpartment of EovironmeDtal Protectioo Laboratory Accreditation Program is a NELAP recognized 

Accreditation Body. Customers are 1I1'pd to verify the Iaboratory's currad accreclitatioo stIDdiDg. 

3/2912005 
3/2912005 
3129/2005 
612212006 
3/2912005 
5/3012013 
312912005 
5/30/2013 
6/2212006 
612212006 
612212006 
6/2212006 
6/22/2006 
5130/2013 
5/30/2013 
5/3012013 
6/22/2006 
6/22/2006 
5/30/2013 
6/2212006 
6/2212006 
5/30/2013 
3/29/2005 
6/2212006 
5/3012013 
312912005 
3/2912005 
6/22/2006 
3/2912005 
3/2912005 
3/2912005 
3/29/2005 
513012013 
5/30/2013 
5/30/2013 
3/29/2005 
6/22/2006 
6/2212006 
5130/2013 
5/3012013 
5/3012013 
513012013 
5130/2013 
3/29/2005 
6/2212006 
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Laboratory Scope of Accreditation 

Attached to Certificate of ACCJeditation 012-008 expiration date Man:h 31, 2014. This listing of accredited analytes 

should be used only when associated with a valid certificate of accreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Non-Potable Water 

Method Revision Analyte Accreditation Type PrimaJy Effective Date 
EPA 624 Iodomethalle (Methyl iodide) NELAP PA 
EPA 624 Isobutyl alcohol (2-Methyl-I-propanol) NELAP PA 
EPA 624 hopropylbenzene (ClIluene) NELAP PA 
EPA 624 Methacrylollitrile NELAP PA 
EPA 624 Methyl acetate NELAP PA 
EPA 624 Methyl bromide (Bromomedlalle) NELAP PA 
EPA 624 Methyl chloride (Chloromethane) NELAP PA 
EPA 624 Methyl teet-butyl edler (MTBE) NELAP PA 
EPA 624 Methylcyc10hexlltle NELAP PA 
EPA 624 Methylene chloride (DichloromedlaJle) NELAP PA 
EPA 624 Naphthalene NELAP PA 
EPA 624 Propionillile (Ethyl cyanide) NELAP PA 
EPA 624 Slyrene NELAP PA 
EPA 624 Tetrachloroethene (pCE, Perchloroetbylene) NELAP PA 
EPA 624 Tetrahydrofuran (THF) NELAP PA 
EPA 624 Toluene NELAP PA 
EPA 624 Trichloroethene (TCE, Trichloroedlylene) NELAP PA 
EPA 624 Trichlorofluoromethane (Freon II) NELAP PA 
EPA 624 Vinyl acetate NELAP PA 
EPA 624 Vinyl chloride (Chloroedlene) NELAP PA 
EPA 624 Xylenes, total NELAP PA 
EPA 624 cis-I ,2-Dichloroethene NELAP PA 
EPA 624 cis-I ,3-Dichloropropene NELAP PA 
EPA 624 m+p-Xyleue NELAP PA 
EPA 624 n-Butylbenzene NELAP PA 
EPA 624 n-Hexane NELAP PA 
EPA 624 n-Propylbenzene NELAP PA 
EPA 624 o-Xylene NELAP PA 
EPA 624 p-Isopropyltoluene (4-Isopropyltoluene) NELAP PA 
EPA 624 sec-Butylbenzene NELAP PA 
EPA 624 teet-Butyl alcohol (2-Methyl-2-proPaJlol) NELAP PA 
EPA 624 teet-Butyl ethyl ether NELAP PA 
EPA 624 tran$-I ,2-Dichloroethene NELAP PA 
EPA 624 tralls-I,3 -Dichloropropene NELAP PA 
EPA 624 trans-I, 4-Dichloro-2 -butene NELAP PA 
EPA 625 l,l'-Biphenyl (Bipheuyl, Lemonene) NELAP PA 
EPA 625 1,2,4-Trichlorobenzene NELAP PA 
EPA 625 1,2-Dichlorobenzeue (o-Dichlorobenzene) NELAP PA 
EPA 625 1,2-Dipbenylhydrazine NELAP PA 
EPA 625 1,3-Dicblorobenzene (m-Dichlorobenzene) NELAP PA 
EPA 625 1,4-Dichlorobenzene (p-Dichlorobenzene) NELAP PA 
EPA 625 I-Metbyhlaphthalene NELAP PA 
EPA 625 2,4,5-Trichlorophenol NELAP PA 
EPA 625 2,4,6-Trichlorophenol NELAP PA 
EPA 625 2,4-Dichlorophenol NELAP PA 

~~ 
The Pennsylvania Department ofBnvironmental Protection Laboratory ACCJeditation Program is a NELAP recognized 

Acercditation Body. Customers arc urged to verity the laboratory's current accrcditatioD standing. 

5/3012013 
5/3012013 
6/2212006 
5/3012013 
513012013 
3/2912005 
3/2912005 
612212006 
5/30/2013 
3/29/2005 
6/22/2006 
5/30/2013 
6/22/2006 
3/29/2005 
5/30/2013 
3/29/2005 
3/2912005 

1/4/2007 
5/30/2013 
3/29/2005 
3/29/2005 
6/22/2006 
3/29/2005 
6/22/2006 
612212006 
5/30/2013 
6/22/2006 
6/22/2006 
6/22/2006 
6/22/2006 
6/22/2006 
5/30/2013 
3/29/2005 
3/29/2005 
5/30/2013 
2/2212013 
3/2912005 
312912005 
6122/2006 
3129/2005 
3/2912005 
2122/2013 
6/22/2006 
3/29/2005 
3/29/2005 
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Laboratory Scope of Accreditation 

Auachcd to Certificate of Accreditation 012-008 expiration date March 31, 2014. This listing of accredited analytes 

should be used only when associated with a valid certificate of accreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWlS ID: 65282 

Matrix: Non-Potable Water 

Method Revision Aualyte Accreditation Type Primary Effective Date 
EPA 625 2.4-Dillletbylphenol NELAP PA 
EPA 625 2.4-Dinitrophenol NELAP PA 
EPA 625 2,4-Dinitrotoluene (2,4-DNn NELAP PA 
EPA 625 2,6-Dinitrotoluene (2,6-DNT) NELAP PA 
EPA 625 2-Chloronaphthalene NELAP PA 
EPA 625 2-Chlorophenol NELAP PA 
EPA 625 2-Methyl-4.6-dinitrophellol (4.6-Dinitro-2- NELAP PA 

methylpbenol) 
EPA 625 2-Methyhl3pbthalene NELAP PA 
EPA 625 2-Methylpbenol (o-Cresol) NELAP PA 
EPA 625 2-Nitroaniline NELAP PA 
EPA 625 2-Nitrophenol NELAP PA 
EPA 625 3+4-Methylphenol (m+p-Cresol) NELAP PA 
EPA 625 3.3'-Dicblorobenzidine NELAP PA 
EPA 625 4-Brolllophenyl phenyl ether NELAP PA 
EPA 625 4-Chloro-3-methylphello1 NELAP PA 
EPA 625 4-Chloroaniline NELAP PA 
EPA 625 4-Chlorophenyl phenyl ether NELAP PA 
EPA 625 4-Nitroaniline NELAP PA 
EPA 625 4-Nitrophenol NELAP PA 
EPA 625 Acenaphthene NELAP PA 
EPA 625 Aceuaphthylene NELAP PA 
EPA 625 Acetophenone NELAP PA 
EPA 625 Aniline NELAP PA 
EPA 625 Anthracene NELAP PA 
EPA 625 Atrazine NELAP PA 
EPA 625 Benzaldehyde NELAP PA 
EPA 625 Benzidine NELAP PA 
EPA 625 Beuzo[a]anthracene NELAP PA 
EPA 625 Beuzo[a]pyrene NELAP PA 
EPA 625 Benzo[b ]fluoranthene NELAP PA 
EPA 625 Bellzo[ghi]perylene NELAP PA 
EPA 625 Beuzo[k]fluoranthene NELAP PA 
EPA 625 Benzoic acid NELAP PA 
EPA 625 Benzyl alcohol NELAP PA 
EPA 625 Butyl benzyl phthalate (Benzyl butyl NELAP PA 

phthalate) 
EPA 625 Caprolactam NELAP PA 
EPA 625 Carbazole NELAP PA 
EPA 625 Chrysene (Beuzo[a]phetWldU"ene) NELAP PA 
EPA 625 Di-n-butyl phthalate NELAP PA 
EPA 625 Di-n-octyl phdl3late NELAP PA 
EPA 625 Dibenzo[a.h]anthracene NELAP PA 
EPA 625 Dibenzofuran NELAP PA 
EPA 625 Diethyl phthalate NELAP PA 
EPA 625 Dimethyl phdl3late NELAP PA 

~~ 
The PemlS)'lvania Department ofEnvironmenta1 Protection Laboratory Accreditation Program is a NELAP recognized 

Accreditation Body. Customers arc urged to veritY the laboratory's cumot accreclitatioD standing. 

3/29/2005 
3/29/2005 
3129/2005 
3129/2005 
3/29/2005 
3/2912005 
3/2912005 

2/2212013 
2/2212013 
212212013 
312912005 
6/1412011 
3/29/2005 
3/29/2005 
3/29/2005 
2122/2013 
3/29/2005 
2/22/2013 
3129/2005 
3/29/2005 
3129/2005 
2/2212013 
212212013 
312912005 
2/22/2013 
2/2212013 
312912005 
3/29/2005 
3129/2005 
3/29/2005 
3/29/2005 
312912005 
2/22/2013 
212212013 
312912005 

212212013 
212212013 
312912005 
3129/2005 
3129/2005 
3129/2005 
2122/2013 
3129/2005 
3129/2005 
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Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date Mareh 31, 2014. This listing of accredited analytes 

should be used only when associated with a valid certificate of accreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Non-Potable Water 

Method Revision Analyte Accreditation Type Primary Effective Date 

EPA 625 
EPA 625 
EPA 625 
EPA 625 

EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 7.3.3.2 
EPA 7.3.4.2 
EPA 7196 
EPA 7470 
EPA 8011 

EPA 8011 

EPA 8015 
EPA 8015 
EPA 8015 
EPA 8015 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 

A 
A 

B 
D 

Fluoranthene NELAP PA 
Fluorene NELAP PA 
Hexachlorobellzene NELAP PA 
Hexachlorobutadiene (1 ,3- NELAP PA 
Hexachlorobutadiene) 
Hexachlorocyc1opentadieue NELAP PA 
Hexachloroethane NELAP PA 
Indeno(l ,2,3 -cd)pyrelle NELAP PA 
Isophorone NELAP PA 
N-Nitrosodi-n-propylamille NELAP PA 
N-Nitrolodimethylamille NELAP PA 
N -N itrosodiphenylamwe NELAP PA 
Naphthalene NELAP PA 
Nitrobenzene NELAP PA 
Pentachlorophenol (PCP) NELAP PA 
Phenanthrene NELAP PA 
Phenol NELAP PA 
Pyrene NELAP PA 
bis(2 -Chloroethoxy )methane NELAP PA 
bis(2-Chloroethyl) ether NELAP PA 
bis(2-Chloroisopropyl) ether NELAP PA 
bis(2-Ethylbexyl) phthalate (DEHP) NELAP PA 
Reactive cyanide NELAP PA 
Reactive sulfide NELAP PA 
Chromiwll VI NELAP PA 
Mercury NELAP PA 
1,2-Dibromo-3-chloropropllne (DBCP. NELAP PA 
Dibromochloropropane) 
l,2-Dibromoethaue (EDB. Ethylene NELAP PA 
dibromide) 
Diesel-range organics (DRO) NELAP PA 
Gasoline-range organics (GRO) NELAP PA 
Nonhalogenated organics by GCIFID NELAP PA 
NOllhalogenated organics by GCIFID NELAP PA 
M'-DDD NELAP PA 
4,4'-DDE NELAP PA 
4,4'-DDT NELAP PA 
Aldrin (HHDN) NELAP PA 
Chlordane (tech.) NELAP PA 
Dieldrin NELAP PA 
Endosulfan I NELAP PA 
Endosulfan II NELAP PA 
Elldosulfan sulfate NELAP PA 
Endrin NELAP PA 
Endrin aldehyde NELAP PA 
Elldrin ketone NELAP PA 

a",,~ 
The Pamsylvania Department of Environmental Protection Laboratory Accredi1ation Prognun is a NBLAP recopized 

Accreditation Body. Customers are urged to verify the laboratorYs eummt accreditation s1aDding. 

3/2912005 
3/2912005 
3/29/2005 
3129/2005 

3/29/2005 
3/29/2005 
3/2912005 
312912005 
312912005 
312912005 
312912005 
312912005 
3/29/2005 
3/2912005 
3/2912005 
3/2912005 
3/2912005 
312912005 
312912005 
3/2912005 
3129/2005 
312912005 
312912005 
51612009 

312912005 
6/2212006 

6/2212006 

2/25/2010 
2/2512010 
2/2512010 
9/1812013 
2/2512010 
2/2512010 
2/25/2010 
2/2512010 
212512010 
2/2512010 
2/2512010 
2/2512010 
2/2512010 
2/2512010 
2125 /2010 
212512010 
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pennsylvania 
DEPARTMENT OF ENVIRONMENTAL 
PROTECTION Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date Marcll31, 2014. This listing ofaccrcdited analytcs 

should be used only when 8880Ciated with a valid certificate of acc:reditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWlS ID: 65282 

Matrix: Non-Potable Water 

R.cviaion AnaIyte Accreditation Type Primary Effective Date 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 
EPA 8081 

EPA 8081 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

EPA 8260 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

B 
A 

A 

Heptachlor NELAP PA 
Heptachlor cpoxide NELAP PA 
Methoxychlor NELAP PA 
Organochlorine pesticides by GCIECD NELAP PA 
Organochlorine pesticides by GCIECD NELAP PA 
Toxaphene (Chlorinated camphene) NELAP PA 
alpha-BHC (alpha-Hexachlorocyclohexane) NELAP PA 
alpha-Chlordane NELAP PA 
beta-BHC (beta-Hexachlorocyclohexane) NELAP PA 
delta-BHC (delta-Hexachlorocyclohexane) NELAP PA 
gaIWDa-BHC (Lindane. g8lWDa- NELAP PA 
Hexachlorocyclohexane) 
gamma-Chlordane NELAP PA 
Aroclor-l016 (pCB-I016) NELAP PA 
Aroelor-1221 (pCB-1221) NELAP PA 
Aroclor-1232 (pCB-1232) NELAP PA 
Aroclor-1242 (pCB-1242) NELAP PA 
Aroclor-1248 (pCB-1248) NELAP PA 
Aroc1or-1254 (pCB-1254) NELAP PA 
Aroclor-1260 (pCB-1260) NELAP PA 
Aroc1or-1262 (pCB-1262) NELAP PA 
Aroclor-1268 (pCB-1268) NELAP PA 
PCBs by GCIECD NELAP PA 
1.1.1 .2-Tetrachloroethane NELAP PA 
1.1 .1-Trichloroethane NELAP PA 
1.1.2.2-Tetrachloroethane NELAP PA 
1.1.2-Trichloro-l,2,2-trifluoroethane (Freon NELAP PA 
113) 
1.1.2-Trichloroethane NELAP PA 
1.1-Dichloroethane NELAP PA 
1.1-Dichloroethene (l.I-Dichloroetbylene) NELAP PA 
1.1-Dichloropropene NELAP PA 
1,2.3-Trichlorobeuzene NELAP PA 
1,2,3-Trichloroprop8l1e (1.2.3-TCP) NELAP PA 
1.2,4-T richlorobenzene NELAP PA 
1,2,4-Trimethylbenzene NELAP PA 
1.2-Dibromo-3-chloropropane (DBCP. NELAP PA 
Dibrotnochloroprop8l1e) 
1,2-Dibromoetbane (EDB. Ethylene NELAP PA 
dibromide) 
1,2-Dichlorobenzene (o-Dichlorobenzene) NELAP PA 
1,2-Dichloroethane NELAP PA 
1,2 -Dichloropropane NELAP PA 
1,3,5-Trimethylbenzene NELAP PA 
1,3-Dichlorobenzene (m-Dichlorobenzene) NELAP PA 
1.3-Dichloropropane NELAP PA 

acU'~ 
The Pennsylvania Department ofEovironmenta1 Protection Laboratory Accreditation Prognun is a NELAP ftICOgnized 

Accreditation Body. CUstomers are urged to verify the laboratory's current accreditatioo standiDg. 

2125/2010 
2/25/2010 
2125/2010 
9/18/2013 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2125/2010 
2/2512010 
2125/2010 

2125/2010 
3/29/2005 
3/29/2005 
3/29/2005 
3/29/2005 
3/29/2005 
3/29/2005 
3/29/2005 
2/9/2007 
2/912007 

9/1812013 
212512010 
2/2512010 
2/2512010 
2/25/2010 

2125/2010 
2/25/2010 
2125/2010 
2/25/2010 
2125/2010 
2/25/2010 
2/2512010 
212512010 
212512010 

2/25/2010 

2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2125/2010 
2/25/2010 
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Laboratory Scope of Accreditation 

Attached to Certific:atc of Accreditation 012-008 expiration date March 31, 2014. This IiB1iDs of~ted analytes 

should be used only when 8880Ciated with a valid certificate of accreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Non-Potable Water 

Method Revision Analyte Accreditation Type Primary Effective Date 
EPA 8260 lA-Dichlorobenzene (p-Dichlorobenzene) NELAP PA 
EPA 8260 lA-Dioxane (l.4-Diethyleneoxide) NELAP PA 
EPA 8260 2,2-Dichloropropane NELAP PA 
EPA 8260 2-Butanone (Methyl ethyl ketone, MEK) NELAP PA 
EPA 8260 2-Chloroethyl vinyl ether NELAP PA 
EPA 8260 2 -Chlorotoluene NELAP PA 
EPA 8260 2-Hexanone NELAP PA 
EPA 8260 2-Medlylnapbdudelle NELAP PA 
EPA 8260 2-Nitropropane NELAP PA 
EPA 8260 4-Chlorotoluene NELAP PA 
EPA 8260 4-Methyl-2-pentanolle (MIBK) NELAP PA 
EPA 8260 Acetone NELAP PA 
EPA 8260 Acetonitrile NELAP PA 
EPA 8260 Acrolein (propellal) NELAP PA 
EPA 8260 Acrylonitrile NELAP PA 
EPA 8260 Allyl chloride (3-Chloropropene) NELAP PA 
EPA 8260 Benzene NELAP PA 
EPA 8260 Bromobenzene NELAP PA 
EPA 8260 Bromochloromethane NELAP PA 
EPA 8260 Bromodichloromethaue NELAP PA 
EPA 8260 Bromoform NELAP PA 
EPA 8260 Bromomethane (Methyl bromide) NELAP PA 
EPA 8260 Carbon disulfide NELAP PA 
EPA 8260 CarbOll tetrachloride NELAP PA 
EPA 8260 Chlorobe'lZene NELAP PA 
EPA 8260 Chloroethane NELAP PA 
EPA 8260 Chlorofonn NELAP PA 
EPA 8260 CWoromethane (Medlyl cldoride) NELAP PA 
EPA 8260 CWoroprene (2-Chloro-I,3 -butadiene) NELAP PA 
EPA 8260 Cyclohexane NELAP PA 
EPA 8260 Cyc1ohexanone NELAP PA 
EPA 8260 Dibrolnocbloromethaue NELAP PA 
EPA 8260 Dibromomethane NELAP PA 
EPA 8260 Dichlorodifluoromethane (Freon 12) NELAP PA 
EPA 8260 Diethyl ether (Ethyl ether) NELAP PA 
EPA 8260 Diisopropyl edler (DIPE) NELAP PA 
EPA 8260 Ethanol NELAP PA 
EPA 8260 Ethyl acetate NELAP PA 
EPA 8260 Ethyl methacrylate NELAP PA 
EPA 8260 Ethyl terr-butyl ether (ETBE) NELAP PA 
EPA 8260 Ethylbenzene NELAP PA 
EPA 8260 Hexacblorobutadiene (1,3- NELAP PA 

Hexacblorobutadiene) 
EPA 8260 Iodomethane (Methyl iodide) NELAP PA 
EPA 8260 Isobutyl alcohol (2-Medlyl-I-propanol) NELAP PA 
EPA 8260 Isopropylbenzene (Cwllene) NELAP PA 

a~H'~ 
The Pennsylvania Depar1meot of EnviroDmental Protection Laboratoty Accreditation Prosram is a NELAP recognizccl 

Accreditation Body. Customers are urpd to verifY the Iaboratory's comat accreditation standing. 

2/25/2010 
2125 /2010 
2/2512010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
5/30/2013 
212512010 
212512010 
2/2512010 
2/25/2010 
2/2512010 
2/25 /2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2125/2010 
2/25/2010 
2/2512010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/2512010 
2/25/2010 
2/25/2010 
212512010 
2/25 /2010 
212512010 
6/14/2011 
2/2512010 
2/25/2010 
212512010 
212512010 
2125/2010 

2125/2010 
2/25/2010 
2125/2010 
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Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date March 31,2014. This listing ofaccreditcd analytes 

should be used only when associated with a valid certificate of aca'editation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Non-Potable Water 

Method Analyte Accreditation Type Primary Effective Date 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 SIM 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

C 
B 

MethaCJylonitrile NELAP 
Methyl acetate NELAP 
Methyl tett-butyl ether (MTBE) NELAP 
Methylacrylate NELAP 
Methylcyclohexllne NELAP 
Methylene chloride (Dichlorolllelhane) NELAP 
Naphthalene NELAP 
Propionitrile (Ethyl cyanide) NELAP 
Styrene NELAP 
Tetrllchloroethene (PCE. Perchloroethylene) NELAP 
Tetrahydrofuran (THF) NELAP 
Toluene NELAP 
Trichloroedlene (TCE. Trichloroethylene) NELAP 
TrichlorofluorometlWle (Freon II) NELAP 
VOC. by GCIMS NELAP 
VOCs by GCIMS NELAP 
Vinyl acetate NELAP 
Vinyl chloride (Chloroethene) NELAP 
Xylene •• total NELAP 
cis-l.2-Dichloroethene NELAP 
cis-l.3 -Dich1oropropene NELAP 
Ill+p-Xylene NELAP 
n-Butylbenzene NELAP 
n-Hexane NELAP 
n-Propylbenzene NELAP 
o-Xylene NELAP 
p-l!iOpropyltoluene (4-lsopropyltoluene) NELAP 
sec-Butylbenzene NELAP 
tut-Amyl ethyl ether (TAEE) NELAP 
tert-Amyl methyl ether (TAME) NELAP 
tett-Butyl alcohol (2-Methyl-2-propanol) NELAP 
tut-Butylbenzene NELAP 
trans-l.2-Dichloroethene NELAP 
trans-l.3 -Dichloropropene NELAP 
trans-I. 4-Dichloro-2-butene NELAP 
Vinyl chloride (Chloroethene) NELAP 
I.I'-Biphenyl (Biphenyl. Lemonene) NELAP 
1,2.4.5-Tetrachlorobenzene NELAP 
1.2.4-Trichlorobenzene NELAP 
1.2-Dichlorobenzene (o-Dichlorobenzene) NELAP 
1.2-Diphenylhydrazine NELAP 
1.3 -Dichlorobenzene (Ill-Dichlorobenzene) NELAP 
1,4-Dichlorobenzene (p-Dicblorobellune) NELAP 
1,4-Dioxane (1.4-Diethyleneoxide) NELAP 
I-Melhylnaphlhalene NELAP 

~~ 

PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 

The Peunaylvania Department ofEnviromnental ProtectiOD Laboratory Accreditation Program is a NELAP recopizecl 

Accreditation Body. Customers are urged to verify the Iaboratory's curratt accreditatioIl standins. 

212512010 
2/2512010 
2/25/2010 
2/25/2010 
2/25/2010 
2125/2010 
2/25/2010 
2125/2010 
212512010 
212512010 
2125/2010 
2/25/2010 
212512010 
2/2512010 
9/1812013 
212512010 
2/25/2010 
2125/2010 
212512010 
212512010 
212512010 
2125/2010 
2/25/2010 
2/25/2010 
212512010 
2125/2010 
212512010 
2/2512010 
2/25/2010 
8/1112011 
2125/2010 
2125/2010 
2125/2010 
2/2512010 
2/2512010 
1111/2006 
212512010 
10/212012 
2125/2010 
2125/2010 
2/2512010 
212512010 
2/2512010 
212512010 
9/1812013 
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Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date March 31,2014. This listing ofac:c:redited analytes 

should be used only when associated with a valid certificate of accreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Non-Potable Water 

Method Revision AnaIyte Accreditation Type Primary Effective Date 

EPA 8270 2.3.4.6-T etrach1orophenol NELAP PA 
EPA 8270 2.4.5-Trichlorophenol NELAP PA 
EPA 8270 2.4.6-Trichloropheuol NELAP PA 
EPA 8270 2,4-DicWorophenol NELAP PA 
EPA 8270 2,4-Diruethylphenol NELAP PA 
EPA 8270 2,4-Dinittopheuol NELAP PA 
EPA 8270 2.4-Dinitrotoluene (2.4-DNT) NELAP PA 
EPA 8270 2.6-Dillitrotoluene (2.6-DNT) NELAP PA 
EPA 8270 2 -Chlorollaphthaleue NELAP PA 
EPA 8270 2-Chlorophellol NELAP PA 
EPA 8270 2-Methyl-4.6-dinitrophenol (4.6-Dinitro-2- NELAP PA 

methylphenol) 
EPA 8270 2-Methylnaphthaleue NELAP PA 
EPA 8270 2-Medlylphenol (o-Cresol) NELAP PA 
EPA 8270 2-Nitroaniline NELAP PA 
EPA 8270 2-Nitrophenol NELAP PA 
EPA 8270 3+4-Methylphenol (m+p-Cresol) NELAP PA 
EPA 8270 3.3' -Dichlorobenzidine NELAP PA 
EPA 8270 3-Nitroaniline NELAP PA 
EPA 8270 4-Brolllopbellyl phenyl ether NELAP PA 
EPA 8270 4-Chloro-3-methylpheuol NELAP PA 
EPA 8270 4-ChlorolUli1ine NELAP PA 
EPA 8270 4-Chloropheuyl phenyl ether NELAP PA 
EPA 8270 4-Nitroaniline NELAP PA 
EPA 8270 4-Nitrophenol NELAP PA 
EPA 8270 8-Hydroxyquinoline NELAP PA 
EPA 8270 Acenaphthene NELAP PA 
EPA 8270 Acellaphthylene NELAP PA 
EPA 8270 Acetophenone NELAP PA 
EPA 8270 Aniline NELAP PA 
EPA 8270 Anthracene NELAP PA 
EPA 8270 Atrazine NELAP PA 
EPA 8270 Benzaldehyde NELAP PA 
EPA 8270 Benzidine NELAP PA 
EPA 8270 B~o[a]anthraceue NELAP PA 
EPA 8270 Benzo[aJpyrene NELAP PA 
EPA 8270 Benzo[b ]f1uorandlelle NELAP PA 
EPA 8270 Benzo[ghi]perylelle NELAP PA 
EPA 8270 Benzo[k]f1uoranthene NELAP PA 
EPA 8270 Benzoic acid NELAP PA 
EPA 8270 Benzyl alcohol NELAP PA 
EPA 8270 Bettzyl butyl pllthalate (Butyl benzyl NELAP PA 

phthalate) 
EPA 8270 Caprolactam NELAP PA 
EPA 8270 Carbazole NELAP PA 
EPA 8270 Chrysene (Benzo[aJphenand1Ceue) NELAP PA 

~~ 
The Pamsylvania Dcpartmeat ofEavironmcmtal ProtectiOll Laboratory Accreditation Program is a NELAP IeCOpizecl 

Accreditation Body. Customers arc urged to verify the laboratory's current IICCIeCtitatiOD standiDg. 

10/212012 
2/25 /2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
212512010 
2/25 /2010 
2/25/2010 
2125/2010 
2/25/2010 

2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2125/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25 /2010 
2125 /2010 
2/25/2010 
2/25 /2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25 /2010 
2/25 /2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
212512010 
2/25/2010 
2/25 /2010 
2/2512010 

2/2512010 
2/25/2010 
2125/2010 
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Laboratory Scope of Accreditation 

Attached to Certi1icatc of A~tation 012-008 expiration date March 31, 2014. This listing of accredited analytcs 

should be used only when associated with a valid certificate of accreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Non-Potable Water 

Method Revision Analyte Accreditation Type Primary Bffective Date 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 SIM 
EPA 8270 SIM 
EPA 8270 SIM 
EPA 8270 SIM 
EPA 8270 SIM 
EPA 8270 SIM 
EPA 8270 SIM 
EPA 8270 SIM 
EPA 8270 SIM 
EPA 8270 SIM 
EPA 8270 SIM 
EPA 8270SIM 
EPA 8270 SIM 
EPA 8270SIM 

o 
C 

Di-n-bUIyI phthalate NELAP PA 
Di-n-OCIyI phthalate NELAP PA 
Dibenzo[a,hlanthracene NELAP PA 
Dibenzofuran NELAP PA 
Diethyl phthalate NELAP PA 
Dimethyl phthalate NELAP PA 
F)uofllnthene NELAP PA 
Fluorene NELAP PA 
Hexachlorobenzene NELAP PA 
Hexachlorobutadiene (1,3- NELAP PA 
Hexachlorobutadiene) 
Hexachlorocyc1opentadiene NELAP PA 
Hexachloroethane NELAP PA 
Indeno(I ,2,3-cd)pyreue NELAP PA 
Isophorone NELAP PA 
N-Nitrosodi-n-propylamine NELAP PA 
N-Nilrosodimethylamine NELAP PA 
N-Nilrosodiphenylamine NELAP PA 
Naphthalene NELAP PA 
Nitrobenzene NELAP PA 
Pentachlorophenol (PCP) NELAP PA 
Phen81lthreue NELAP PA 
Phenol NELAP PA 
Pyrene NELAP PA 
Pyridine NELAP PA 
SOCs by GCIMS NELAP PA 
SOCs by GCIMS NELAP PA 
TribUlyl phosphate NELAP PA 
bis(2-Chloroethoxy)methane NELAP PA 
bis(2-Chloroethyl) ether NELAP PA 
bis(2-Chlorou.opropyl) ether NELAP PA 
bis(2-Ethylhexyl) phthalate (DEHP) NELAP PA 
Acenaphtbene NELAP PA 
Acenaphthylene NELAP PA 
Anthracene NELAP PA 
Be:nzo[alanthracene NELAP PA 
Benzo[alpyrene NELAP PA 
Beuzo[blf1uorandlene NELAP PA 
Benzo[ghilperyleue NELAP PA 
Beuzo[k]f1uoranthene NELAP PA 
Chrysene (Benzo[alphenanthrene) NELAP PA 
Dibeuzo[a,hlanthracene NELAP PA 
Fluorantbene NELAP PA 
Fluorene NELAP PA 
Jndeno(I,2,3-cd)pyrene NELAP PA 
Naphthalene NELAP PA 

a.~~ 
The PCIID8)'lvania Department of BnviromneDtal Protection Laboratory Accrcditation Prosram is a NBLAP recogDized 

Accreditation Body. Customers are urged to verify the Iaboratory'a cumnt accreditation staod.iDg. 

2125/20)0 
2125/2010 
2/25/2010 
2/25120)0 
2/25/20)0 
2/25/20)0 
2/25/20)0 
2/2512010 
2125/2010 
2125120)0 

2125/20)0 
2/25/20)0 
2125/2010 
2/25/20)0 
2/25/20)0 
2/25/2010 
2/2512010 
2/25/2010 
212512010 
2125/20)0 
2125/2010 
2/25/2010 
2/25/20)0 
2125120)0 
9/18/2013 
212512010 
2/2512010 
2/25/2010 
2125/2010 
2/25/2010 
2125/2010 
2125/2010 
212512010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
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Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date March 31, 2014. This IistiDg of accredited analytes 

should be used only when associated with a valid certificate of IKlcreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Non-Potable Water 

Method Revision Ana1yte Accreditation Type Primary Efl'ectiveDate 
EPA 8270SIM Phet18nthrene NELAP PA 212512010 
EPA 8270SIM Pyrene NELAP PA 2/25/2010 
EPA 900.0 Gross alpha NELAP PA 5/2712008 
EPA 900.0 Gross beta NELAP PA 5127/2008 
EPA901.1 GamlUa emitters NELAP PA 8/12/2008 
EPA 9010 C Amenable cyanide NELAP PA 8/3112006 
EPA 9010 C Total cyanide NELAP PA 8/31/2006 
EPA 9012 A Total cyanide NELAP PA 2/22/2013 
EPA 9012 B Total cyanide NELAP PA 8/3112006 
EPA 903.0 RadiulU-226 NELAP PA 513012013 
EPA 903.0 Total alpha radiwn NELAP PA 5/27/2008 
EPA 903.1 Radiwn-226 NELAP PA 512712008 
EPA 9038 Sulfate NELAP PA 51612009 
EPA 904.0 Radiwn-228 NELAP PA 8/1212008 
EPA 9040 C Corrosivity (pH) NELAP PA 2/22/2013 
EPA 9040 C pH NELAP PA 2122/2013 
EPA 9040 B pH NELAP PA 312912005 
EPA 905.0 Strontiwn-90 NELAP PA 8/1212008 
EPA 9050 A Conductivity NELAP PA 6/1/2007 
EPA 906.0 Tritium NELAP PA 8/1212008 
EPA 9060 A Total organic carbon (TOC) NELAP PA 9118/2013 
EPA 9060 Total organic carbon (TOC) NELAP PA 21312009 
EPA 9065 Total phetlolics NELAP PA 51612009 
EPA 908.0 Urauiwn. total NELAP PA 9/2512008 
EPA 9251 Chloride NELAP PA 5/6/2009 
EPA 9310 Gross alpha NELAP PA 512712008 
EPA 9310 Gross beta NELAP PA 512712008 
EPA9315 . Radiwn-226 NELAP PA 5/3012013 
EPA 9315 Total radiwn NELAP PA 512712008 
EPA 9320 Radium-228 NELAP PA 5/27/2008 
SM2120B Color NELAP PA 4/1012007 
SM 2310 B Acidity as CaCm NELAP PA 10/1812013 
SM2320B Alkaliuity as CaC03 NELAP PA 11412007 
SM2540B Residue. total NELAP PA 4/1012007 
SM 2540C Residue. filterable (TDS) NELAP PA 4/10/2007 
SM 2540 D Residue. uonfi1terable (TSS) NELAP PA 4/1012007 
SM2540F Residue. settleable NELAP PA 4/10/2007 
SM2550B Temperature. deg. C NELAP PA 4/1012007 
SM3500-CrB 20-22 ChrOUUWIl VI NELAP PA 9/1812013 
SM3500-CrD 18119 ChronuWll VI NELAP PA 5/612009 
SM3500-FeB 20/21 F errOUi iron NELAP PA 11912012 
SM 3500-Fe D 18/19 F errOUi iron NELAP PA 1/912012 
SM 4500-CN- CIE Total cyanide NELAP PA 4/10/2007 
SM 4500-CN- G Ametlable cyanide NELAP PA 4/10/2007 
SM 4500-CN- I Weak acid dissociable cyanide NELAP PA 5/612009 

a~~ 
The Pennsylvania Department of Environmental Protection Laboratory Accreditation Program iJ a NBLAP recognized 

Accreditation Body. Customers are urged to verify the Iaboratory's current accreditation standiDg. 
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Laboratory Scope of Accreditation 

Attached to Certificate of Accmlitation 012-008 expiration date March 31, 2014. This listing ofacc:reditcd analytcs 

should be used only when associated with a valid certificate of acaeditation. 

DEl Laboratory 10: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS 10: 65282 

Matrix: Non-Potable Water 

Method Revision Analyte Accreditation Type Primary Effective Date 
SM 4500-CN- M Thiocyauate NELAP PA 51612009 
SM4500-CIG Total residual chlorine NELAP PA 4/1012007 
SM 4500-Cl- E Chloride NELAP PA 516/2009 
SM4500-F-B Preliminary distillation of fluoride NELAP PA 51612009 
SM4500-F- C Fluoride NELAP PA 516/2009 
SM4500-H+B pH NELAP PA 4/10/2007 
SM 4500-N02- B Nitrite as N NELAP PA 6/3012011 
SM 4500-N03- F Nitrate as N NELAP PA 51612009 
SM4500-0G Oxygen (dissolved) NELAP PA 4/1012007 
SM4500-PB Preliminary treatment of phosphate samples NELAP PA 5/6/2009 
SM4500-PE Orthophosphate as P NELAP PA 51612009 
SM4500-PE Phosphorus, total NELAP PA 51612009 
SM4500-SF Sulfide NELAP PA 4/10/2007 
SM 4500-S03 B Sulfite, S03 NELAP PA 4/1012007 
SM 5210 B Biocllemical oxygen demand (BO~) NELAP PA 5/6/2009 
SM5210B Carbonaceous BOD (CBOO) NELAP PA 5/6/2009 
SM 5310 C Total organic carbon (TOC) NELAP PA 4/25/2008 
SM5540C Surfactants as MBAS NELAP PA 516/2009 
SM 7110 C-OO Gross alpha NELAP PA 5/2712008 
SM 9222 B Total coliform (Enwlleration) NELAP PA 121712009 
SM9222 0 Fecal coliform (Enwneration) NELAP PA 121712009 

Matrix: Solid and Chemical Materials 

Method Revision Analyte ACQ'editation Type Primary Effective Date 
ASTMD3987 
OOE4.5.2.3 
EPA 1010 
EPA 1311 

EPA 1312 

EPA 160.4 
EPA 3050 
EPA 3051 

EPA 3051 
EPA 3060 
EPA 3060 
EPA 350.1 
EPA 351.2 
EPA 3546 
EPA 3580 
EPA 3660 
EPA 3665 

B 
A 

A 

A 
B 
A 

Water leach 
Gamma emitters 
Ignitability 
Toxicity characteristic leaching procedure 
(TCLP) 
Synthetic precipitation leaching procedure 
(SPLP) 
Residue, volatile 
Acid digestion of solids 
Microwave digestion of solids (HN03 + 
HCI) 
Microwave digestion of solids (HN03 only) 
Alkaline digestion of CI{VI) 
Alkaline digestion ofCr(VI) 
Ammonia as N 
Kjeldahlnitrogen, total (TKN) 
Microwave extraction 
Waste dilution 
Sulfur cleanup 
Sulfuric acidlpermanganate clean-up 

NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 

NELAP PA 

NELAP PA 
NELAP PA 
NELAP PA 

NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 
NELAP PA 

The Pennsylvania DepartmeDt of Environmental Protection Laboratory Accreditation Program is a NELAP ~gDiZed 

Accrcdi1atioo Body. Customers are urpd to verify the laboratory's cum.I1t accreditation staDd.ing. 

10/18/2013 
911812013 
312912005 
3129/2005 

312912005 

5/3012013 
3/29/2005 
12/9/2013 

51612009 
2/2212013 
51612009 
81112013 

9/1812013 
4/20/2009 
3129/2005 
3/2912005 
312912005 
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Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiIation date Mard131, 2014. This listing ofac:c:redited analytes 

should be used only when associated with a valid catificate of ac:creditation. 

DEP LaboratoryID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Solid and Chemical Materials 

Method Revision Aoalyte Ac:creditation Type Primary Effective Date 
EPA 5035 A Closed-system purge-and-trap (bisulfate NELAP PA 10/29/2009 

option) 
EPA 5035 A Closed-system purge-and-trap (methanol NELAP PA 10/29/2009 

option) 
EPA 5035 A Closed-system purge-and-trap (U1lpreserved) NELAP PA 10/29/2009 
EPA 6010 A1wnillwll NELAP PA 2125/2010 
EPA 6010 Antimony NELAP PA 2/25/2010 
EPA 6010 Arsenic NELAP PA 2/25/2010 
EPA 6010 Bariwn NELAP PA 2/25/2010 
EPA 6010 Beryllium NELAP PA 2/25/2010 
EPA 6010 Boron NELAP PA 212512010 
EPA 6010 CadmiU1l1 NELAP PA 2125/2010 
EPA 6010 Calciwn NELAP PA 2125/2010 
EPA 6010 Cluomiwn NELAP PA 2125/2010 
EPA 6010 Cobalt NELAP PA 2/2512010 
EPA 6010 Copper NELAP PA 2/25/2010 
EPA 6010 Iron NELAP PA 2/25/2010 
EPA 6010 Lead NELAP PA 2/25/2010 
EPA 6010 Litbilun NELAP PA 2/25/2010 
EPA 6010 Magllelliwn NELAP PA 212512010 
EPA 6010 Manganese NELAP PA 212512010 
EPA 6010 C Metals by ICPIAES NELAP PA 9/18/2013 
EPA 6010 B Metals by ICP/AES NELAP PA 212512010 
EPA 6010 Molybdet1wn NELAP PA 212512010 
EPA 6010 Nickel NELAP PA 2/25/2010 
EPA 6010 Phosphorus, total NELAP PA 212512010 
EPA 6010 Potaniwn NELAP PA 212512010 
EPA 6010 Seleniwn NELAP PA 2/2512010 
EPA 6010 Silica, as Si02 NELAP PA 2/2512010 
EPA 6010 Silver NELAP PA 2/2512010 
EPA 6010 Sodiwn NELAP PA 2125/2010 
EPA 6010 StrontiU1l1 NELAP PA 2125/2010 
EPA 6010 Thalliwu NELAP PA 212512010 
EPA 6010 Tin NELAP PA 2/25/2010 
EPA 6010 Titaniwu NELAP PA 2/2512010 
EPA 6010 Vanadilull NELAP PA 2/2512010 
EPA 6010 Zinc NELAP PA 212512010 
EPA 6010 Zirconiwn NELAP PA 2125/2010 
EPA 7.3.3.2 Reactive cyanide NELAP PA 3/29/2005 
EPA 7.3.4.2 Reactive sulfide NELAP PA 3/29/2005 
EPA 7196 A Cluomium VI NELAP PA 51612009 
EPA 7470 A MercllfY NELAP PA 3/29/2005 
EPA 7471 A MercllfY NELAP PA 3/29/2005 
EPA 7471 B MercllfY NELAP PA 9/1812013 
EPA 8015 Diesel-range organics (ORO) NELAP PA 2/25/2010 
EPA 8015 Gasoline-range organics (GRO) NELAP PA 2/25/2010 

~~ 
The Permsylvania Department ofEnvironmeDtal Protection Laboratory Accreditation Program is a NBLAP recoguized 

Accreditation Body. Customers are urged 10 veritY the laboratory's cumnt accreditatioD standing. 

Page 16 of22 www.dep.state.pa.U8 Issue Date: 01/16/2014 



Laboratory Scope of Accreditation 

Attached to Ccrtificatc of Accreditation 012-008 expiration date March 31, 2014. This listiDg of accredited analytcs 

should be used only when associated with a valid certificate of accreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Codc: PA01457 TNICode: (724) 850-5600 
PADWIS ID: 65282 

Matrix: Solid and Chemical Materials 

Method Revision Analyte Accreditation Type Primary Effective Date 

EPA 801.S D Nonhalogenated organics by GCIFID NELAP PA 
EPA 8015 B Nonhalogenllted organics by GCIFID NELAP PA 
EPA 8081 4,4'-DDD NELAP PA 
EPA 8081 4,4'-DDE NELAP PA 
EPA 8081 4,4'-DDT NELAP PA 
EPA 8081 Aldrin (HHDN) NELAP PA 
EPA 8081 Chlordane (tech.) NELAP PA 
EPA 8081 Dieldrin NELAP PA 
EPA 8081 Endosulfan I NELAP PA 
EPA 8081 Endosulfan II NELAP PA 
EPA 8081 Endosu1fan sulfate NELAP PA 
EPA 8081 Endrin NELAP PA 
EPA 8081 Endrin aldehyde NELAP PA 
EPA 8081 Endrin ketone NELAP PA 
EPA 8081 Heptachlor NELAP PA 
EPA 8081 Heptachlor epoxide NELAP PA 
EPA 8081 Methoxychlor NELAP PA 
EPA 8081 B (nganochlorine pesticides by GCIECD NELAP PA 
EPA 8081 A Organochlorine pesticides by GCIECD NELAP PA 
EPA 8081 Toxaphene (Chlorinated camphene) NELAP PA 
EPA 8081 alpha-BHC (alpha-Hexachlorocyclohexane) NELAP PA 
EPA 8081 alpha-Chlordane NELAP PA 
EPA 8081 beta-BHC (beta-Hexachlorocyclohexane) NELAP PA 
EPA 8081 delta-BHC (delta-Hexachlorocyclohexane) NELAP PA 
EPA 8081 gamma-BHC (Lindane. gamma- NELAP PA 

Hexachlorocyclohexane) 
EPA 8081 gamma-Chlordane NELAP PA 
EPA 8082 Araclor-lOl6 (pCB-I016) NELAP PA 
EPA 8082 Araclor-1221 (pCB-1221) NELAP PA 
EPA 8082 Aroclor-1232 (pCB-1232) NELAP PA 
EPA 8082 Aroclor-1242 (pCB-1242) NELAP PA 
EPA 8082 Aroclor-1248 (pCB-1248) NELAP PA 
EPA 8082 Aroclor-1254 (pCB-1254) NELAP PA 
EPA 8082 Aroclor-1260 (pCB-1260) NELAP PA 
EPA 8082 Aroclor-1262 (pCB-1262) NELAP PA 
EPA 8082 Aroclor-1268 (pCB-1268) NELAP PA 
EPA 8082 A PCBs by GCIECD NELAP PA 
EPA 8260 1, I, 1,2-Tetrachloroethane NELAP PA 
EPA 8260 1,1,1-Trichloroethane NELAP PA 
EPA 8260 1,1,2.2-Tetrachloroethane NELAP PA 
EPA 8260 1.1.2-T richloro-l,2,2-trifluoroed\lllle (Freon NELAP PA 

113) 
EPA 8260 1,l,2-Trich1oroethane NELAP PA 
EPA 8260 1,l-Dichloroethane NELAP PA 
EPA 8260 1 ,l-Dichloroethene (l.I-Dichloroethy1ene) NELAP PA 
EPA 8260 1,I-Dichloropropene NELAP PA 

The PeansylvaDia Department of Pavironmenta1 Protection Laboratory Acaeditation Program is a NELAP IeCOgnized 
Accreditatioo Body. Customers are urged to verify tile Iaboratory's current accreditatioo standing. 

9/18/2013 
2/2512010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
212512010 
2/2512010 
212512010 
2/25/2010 
2/2512010 
2125/2010 
2/2512010 
2125/2010 
2/2512010 
2/25/2010 
9/18/2013 
2125/2010 
2/2512010 
212512010 
2125/2010 
2/25/2010 
2/25/2010 
2/25/2010 

212512010 
312912005 
3/29/2005 
3/29/2005 
3/29/2005 
3129/2005 
312912005 
3/2912005 
2/9/2007 
2/9/2007 

9/18/2013 
212512010 
2/25/2010 
212512010 
2125/2010 

2/2512010 
2/25/2010 
2125/2010 
2125/2010 
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Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date March 31,2014. This listing ofaccreditcd analytcs 

should be used ooIy when associated with a valid certific:ate of accreditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 
PADWIS ID: 65282 

Matrix: Solid and Chemical Materials 

Method Revision Ana1yte Accreditation Type Primary EfJe<:tiveDate 
EPA 8260 1,2,3-Trichlorobenzelle NELAP PA 
EPA 8260 1,2,3-Trichloropropane (1,2,3-TCP) NELAP PA 
EPA 8260 1,2,4-Trichlorobenzene NELAP PA 
EPA 8260 1,2,4-Trimethylbenzene NELAP PA 
EPA 8260 1,2-Dibromo-3-cltloropropane (DBCP, NELAP PA 

DibrolDocltloropropane) 
EPA 8260 1,2-Dibromoethane (EDB, Ethylene NELAP PA 

dibromide) 
EPA 8260 1,2 -Dichlorobenzene (o-Dichlorobenzene) NELAP PA 
EPA 8260 1,2-Dichloroethane NELAP PA 
EPA 8260 1,2-Dichloropropane NELAP PA 
EPA 8260 1,3.5-Trimethylbenzene NELAP PA 
EPA 8260 1,3-Dichlorobellzelle (m-Dichlorobenzene) NELAP PA 
EPA 8260 1.3-DichloropropllJle NELAP PA 
EPA 8260 1,4-Dichlorobenzene (p-Dichlorobenzene) NELAP PA 
EPA 8260 lA-Dioxane (I, 4-Diethyleneoxide) NELAP PA 
EPA 8260 2.2-Dichloropropane NELAP PA 
EPA 8260 2-Butanone (Methyl ethyl ketone, MEK) NELAP PA 
EPA 8260 2-Chloroethyl vinyl ether NELAP PA 
EPA 8260 2 -Chlorotoluene NELAP PA 
EPA 8260 2-HexllJlone NELAP PA 
EPA 8260 2-Methylnaphlhalene NELAP PA 
EPA 8260 2-Nitropropane NELAP PA 
EPA 8260 4-Chlorotoluene NELAP PA 
EPA 8260 4-Medlyl-2-pentanone (MIBK) NELAP PA 
EPA 8260 Acetone NELAP PA 
EPA 8260 Acetonitrile NELAP PA 
EPA 8260 Acrolein (propenal) NELAP PA 
EPA 8260 Acrylonitrile NELAP PA 
EPA 8260 Allyl chloride (3-Chloropropene) NELAP PA 
EPA 8260 Benzene NELAP PA 
EPA 8260 Bromobellzelle NELAP PA 
EPA 8260 Bromochloromethane NELAP PA 
EPA 8260 Br01nodicltlor01nethalle NELAP PA 
EPA 8260 Broll1oform NELAP PA 
EPA 8260 BrOlllomethane (Methyl bromide) NELAP PA 
EPA 8260 CaJbon disulfide NELAP PA 
EPA 8260 Carbon tetrachloride NELAP PA 
EPA 8260 Chlorobenzene NELAP PA 
EPA 8260 Chloroelhalle NELAP PA 
EPA 8260 Chloroform NELAP PA 
EPA 8260 Chloromethane (Methyl chloride) NELAP PA 
EPA 8260 Chloroprene (2-Chloro-I,3-butadiene) NELAP PA 
EPA 8260 Cycloheune NELAP PA 
EPA 8260 Cycloheunone NELAP PA 
EPA 8260 Dibromochloromethane NELAP PA 

~atr-' 
The Pemlsylvania Department ofEllvironmcntal Protection Laboratory Accreditation Program is a NBLAP ICCOpized 

Accreditation Body. Customcn are urged to verifY the Iaboratory'l cumot accrccIitation standing 

2125/2010 
2125/2010 
2/25/2010 
2/2512010 
2/25/2010 

212512010 

2/25/2010 
2/25/2010 
2125/2010 
2/25/2010 
2125/2010 
5/30/2013 
2/25/2010 
2/25/2010 
2/25/2010 
2125/2010 
2/25/2010 
2125/2010 
2/2512010 
5/30/2013 
5/30/2013 
2/25/2010 
2125/2010 
2/2512010 
5/30/2013 
2/25/2010 
212512010 
5/3012013 
2/25/2010 
2/25/2010 
2125/2010 
2/25/2010 
2/25/2010 
2/2512010 
212512010 
2125/2010 
212512010 
2/25/2010 
2125/2010 
2/25/2010 
5130/2013 
2125/2010 
5130/2013 
2125/2010 
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Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date Man:h 31, 2014. This listing ofaccrcdited analytes 

should be used only when associated with a valid certificate of acc.nditation. 

DEP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TN! Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Solid and Chemical Materials 

Method Revision Analyte Accreditation Type Primary Effective Date 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 

C 
B 

Dibromomethane NELAP 
Dichlorodifluoromethane (Freon 12) NELAP 
Diethyl ether (Ethyl ether) NELAP 
Diisopropyl ether (DIPE) NELAP 
Ethanol NELAP 
Ethyl acetate NELAP 
Ethyl methacrylate NELAP 
Ethyltett-butyl ether (ETBE) NELAP 
Ethylbenzene NELAP 
Hexachlorobutadiene (1.3- NELAP 
Hexachlorobutadiene) 
Iodomethane (Methyl iodide) NELAP 
Isobutyl alcohol (2-Methyl-I-propanol) NELAP 
Isopropylbenzeue (Cumene) NELAP 
Methacrylonitrile NELAP 
Metbyl acetate NELAP 
Methyltert-buryl ether (MTBE) NELAP 
Methylcydohexane NELAP 
Methylene chloride (Dichloromethane) NELAP 
Naphdl8lene NELAP 
Propionitrile (Ethyl cyanide) NELAP 
Styrene NELAP 
Tetrachloroedlene (PCE. Perchloroethylene) NELAP 
Tetruydrofuran (THF) NELAP 
Toluene NELAP 
Trichloroethene (TCE. Trichloroethylene) NELAP 
TrichlorofluOl"omethane (Freon 11) NELAP 
VOC, by GCIMS NELAP 
VOCs by GCIMS NELAP 
Vinyl acetate NELAP 
Vinyl chloride (Chloroethene) NELAP 
Xylenes. total NELAP 
cis-I.2-Dichloroethene NELAP 
cis-I.3 -DichlOl"opropene NELAP 
m+p-Xylene NELAP 
ll-Burylbenzene NELAP 
ll-Hexlltle NELAP 
ll-Propylbenzene NELAP 
o-Xylene NELAP 
p-hopropyltoluene (4-Isopropyltoluene) NELAP 
sec-Burylbenzene NELAP 
tert-Alnyl methyl ether (TAME) NELAP 
tert-Buryl alcohol (2-Methyl-2-propanol) NELAP 
tert-Burylbenzene NELAP 
trans-l.2-Dichloroethene NELAP 
trans-I.3 -Dichloropropelle NELAP 

t2.~~ 

PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 

PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
PA 

The Peansylvania Depar1:meDt ofEavironmenta1 ProtcctioD LaboratoJy Accreditation Progtam is a NELAP recopized 

Accreditation Body. Customers are urpd to verify the laboratory's current accrecIitatioD ataadiDa-

2125/2010 
212512010 
5/3012013 
2/25/2010 
5/3012013 
5130/2013 
5130/2013 
2125/2010 
2/25/2010 
2/2512010 

5/30/2013 
5/30/2013 
2/2512010 
5/3012013 
2/25/2010 
2/25/2010 
2/2512010 
2125/2010 
212512010 
513012013 
212512010 
212512010 
513012013 
212512010 
212512010 
212512010 
9/1812013 
2125/2010 
2/25/2010 
2/2512010 
2125/2010 
2125/2010 
2125/2010 
2125/2010 
2125/2010 
2/25/2010 
2125/2010 
2/25/2010 
2/25/2010 
2125/2010 
2125/2010 
2/2512010 
2/25/2010 
2/2512010 
212512010 

Page 19 of22 WWW.dep.state.pa.U8 Issue Date: 0111612014 



Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date Mardl31, 2014. This listing ofaccrediled analytes 

should be used only when associated with a valid certificate of accreditation. 

DEP Laboratory 10: 6S-00282 EPA Lab Code: PA014S7 TNI Code: (724) 8SO-S600 

PADWIS 10: 6S282 

Matrix: Solid and Chemical Materials 

Method Revisioo ADalyte Ac:creditation Type Primary Effective Date 

EPA 8260 lTans-l . 4-Dichloro-2 -butene NELAP PA 
EPA 8270 1.2.4.5-TelTachlcirobenzene NELAP PA 
EPA 8270 1.2.4-Trichlorobellzene NELAP PA 
EPA 8270 1,2-Dichlorobenzene (o-Dichlorobenzene) NELAP PA 
EPA 8270 1,2-DipbenyUlydrazine NELAP PA 
EPA 8270 1,3-Dichlorobenzene (m-Dicblorobenzene) NELAP PA 
EPA 8270 1.4-Dichlorobenzene (p-Dichlorobenzene) NELAP PA 
EPA 8270 1.4-Dioxane (1,4-Diethyleneoxide) NELAP PA 
EPA 8270 1-Methylnaphthaleue NELAP PA 
EPA 8270 2,3,4.6-Tetrachlorophellol NELAP PA 
EPA 8270 2.4.5-T richlorophenol NELAP PA 
EPA 8270 2,4.6-Trichloropheuol NELAP PA 
EPA 8270 2.4-Dichlorophetlol NELAP PA 
EPA 8270 2.4-Dimethylpheuol NELAP PA 
EPA 8270 2.4-Dinilropheuol NELAP PA 
EPA 8270 2.4-Dinitrotoluene (2.4-DNT) NELAP PA 
EPA 8270 2.6-Dinitrotoluene (2,6-DNT) NELAP PA 
EPA 8270 2 -Chloronaphlhaleue NELAP PA 
EPA 8270 2-Chlorophenol NELAP PA 
EPA 8270 2-Metbyl-4.6-dinitrophenol (4.6-Dinitro-2- NELAP PA 

methylphenol) 
EPA 8270 2-Methylnaphlhalene NELAP PA 
EPA 8270 2-Medlylphenol (o-Cresol) NELAP PA 
EPA 8270 2-Nitro8l1iline NELAP PA 
EPA 8270 2-Nitrophenol NELAP PA 
EPA 8270 3+4-Methylphenol (m+p-Cresol) NELAP PA 
EPA 8270 3,3' -Dichlorobenzidille NELAP PA 
EPA 8270 3-Nitro8l1iline NELAP PA 
EPA 8270 4-BrolDophenyl phenyl ether NELAP PA 
EPA 8270 4-Chloro-3-methylphenol NELAP PA 
EPA 8270 4-Chloroalliline NELAP PA 
EPA 8270 4-Chlorophenyl phenyl ether NELAP PA 
EPA 8270 4-Nitro8l1iline NELAP PA 
EPA 8270 4-Nilrophenol NELAP PA 
EPA 8270 Acenaphthene NELAP PA 
EPA 8270 Aceuaphdlyleue NELAP PA 
EPA 8270 Acetophenone NELAP PA 
EPA 8270 Aniline NELAP PA 
EPA 8270 Andlf8cme NELAP PA 
EPA 8270 Benzidine NELAP PA 
EPA 8270 Benzo[a)8l\dlracme NELAP PA 
EPA 8270 Benzo[a)pyrene NELAP PA 
EPA 8270 Benzo[b)fluoranthene NELAP PA 
EPA 8270 Benzo[ghi)perylene NELAP PA 
EPA 8270 Benzo[k]fluoranthene NELAP PA 
EPA 8270 Benzoic acid NELAP PA 

~~ 
The Pamsylvania Department ofEnvimnmental Protection Laboratory Accreditation Program is a NELAP IeCOgnized 

AccreditatioD Body. Customers are urged to verify the laboratory's currart accreditation staDdiDg. 

5130/2013 
10/2/2012 
2/25/2010 
2/25/2010 
2/25 /2010 
2/25 /2010 
2/25/2010 
2/25/2010 
9/18/2013 
10/2/2012 
2/25/2010 
2125/2010 
2/25 /2010 
2/2512010 
2/25 /2010 
2/2512010 
2/25/2010 
2/25 /2010 
2/25 /2010 
2/25/2010 

2/25 /2010 
2/25/2010 
2/25 /2010 
2/25 /2010 
2/25 /2010 
2/25/2010 
2/2512010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25 /2010 
2125/2010 
2/25/2010 
2/2512010 
2/2512010 
2/2512010 
2/25/2010 
2125/2010 
2/2512010 
212512010 
2125/2010 
2125/2010 
2125/2010 
212512010 
212512010 
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Laboratory Scope of Accreditation 

Attached to Ccrtific:atc of Accreditation 012-008 expiration date March 31, 2014. This Iistins of accredited analytes 
should be used only when associated with a valid certificate of accreditation. 

DBP Laboratory ID: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS ID: 65282 

Matrix: Solid and Chemical Materials 

Method R.evisioo ADaIyte Ac:creditation Type Primary Effective Date 
EPA 8270 Benzyl alcohol NELAP PA 
EPA 8270 Benzyl butyl phthalate (Butyl benzyl NELAP PA 

phthalate) 
EPA 8270 Carbazole NELAP PA 
EPA 8270 Cluysene (Benzo[a]phewmdu-elle) NELAP PA 
EPA 8270 Di-n-butyl phthalate NELAP PA 
EPA 8270 Di-n-octyl phthalate NELAP PA 
EPA 8270 Dibenzo[a,h]anthracene NELAP PA 
EPA 8270 Dibenzofiuan NELAP PA 
EPA 8270 Dielhyl phthalate NELAP PA 
EPA 8270 Dimedlyl phthalate NELAP PA 
EPA 8270 Filloranlhene NELAP PA 
EPA 8270 Fluorene NELAP PA 
EPA 8270 Haachlorobenzene NELAP PA 
EPA 8270 Hexachlorobutadiene (1,3- NELAP PA 

Hexachlorobutadiene) 
EPA 8270 Hexachlorocyclopentadiene NELAP PA 
EPA 8270 Hexachloroethane NELAP PA 
EPA 8270 Indeno(1,2,3-cd)pyrcne NELAP PA 
EPA 8270 hophorone NELAP PA 
EPA 8270 N -Nitrosodi-n-propylamine NELAP PA 
EPA 8270 N-Nitrosodimethylamine NELAP PA 
EPA 8270 N-Nitrosodiphenylamine NELAP PA 
EPA 8270 Naphthalene NELAP PA 
EPA 8270 Nitrobenzenc NELAP PA 
EPA 8270 Pentachlorophenol (PCP) NELAP PA 
EPA 8270 Phenanthrene NELAP PA 
EPA 8270 Phenol NELAP PA 
EPA 8270 Pyrene NELAP PA 
EPA 8270 Pyridine NELAP PA 
EPA 8270 C sacs by GCIMS NELAP PA 
EPA 8270 D sacs by GCIMS NELAP PA 
EPA 8270 bis(2-Chloroetlloxy)methane NELAP PA 
EPA 8270 bis(2-Chloroelltyl) cllter NELAP PA 
EPA 8270 bis(2-Cbloroisopropyl) etlter NELAP PA 
EPA 8270 bis(2-Ethylbexyl) phthalate (DEHP) NELAP PA 
EPA 8270 SIM Acenaphlltcne NELAP PA 
EPA 8270 SIM Acenaphlltylene NELAP PA 
EPA 8270 SIM Andu-acene NELAP PA 
EPA 8270 SIM Benzo[ a ]anthracene NELAP PA 
EPA 8270 SIM Bcozo[aJpyrene NELAP PA 
EPA 8270 SIM Benzo[b]f1uoranthene NELAP PA 
EPA 8270 SIM Benzo[gbi]perylene NELAP PA 
EPA 8270SIM Benzo[k]f1l1Oranthene NELAP PA 
EPA 8270SIM Cluysene (Benzo[a]phenanthrene) NELAP PA 
EPA 8270SIM Dibenzo[a,h]anthracene NELAP PA 

t2.~~ 
The PeIlnsyIvania ~ ofEnvironmenta1 Protection Laboratory Accreditation Prognun is a NELAP recopizcd 

Accreditation Body. Customers are urged to vaify the laboratory's cumnt accreditatioo stmding. 

2/25/2010 
2/25/2010 

2125/2010 
2125/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
212512010 
2/2512010 
2/2512010 
2125/2010 
2/25/2010 

2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
2/25/2010 
212512010 
212512010 
2125/2010 
212512010 
212512010 
2/25/2010 
212512010 
2/25/2010 
2/25/2010 
9/18/2013 
2/25/2010 
2/2512010 
2/25/2010 
212512010 
2/2512010 
2/25/2010 
2125/2010 
2125/2010 
2125/2010 
2/25/2010 
2/25/2010 
212512010 
2125/2010 
2/25/2010 
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Laboratory Scope of Accreditation 

Attached to Certificate of Accreditation 012-008 expiration date March 31,2014. This listing ofaccreditcd analytcs 

should be used 0Dly when associated with a valid certificate of accreditation. 
DEP Laboratory 10: 65-00282 EPA Lab Code: PA01457 TNI Code: (724) 850-5600 

PADWIS 10: 65282 

Matrix: Solid and Chemical Materials 

Method Revision Analyte Accreditation Type Primary Effective Date 
EPA 8270 SIM Fluorantbelle NELAP PA 
EPA 8270SIM Fluorene NELAP PA 
EPA 8270 SIM Illdello(l,2.3-cd)pyrelle NELAP PA 
EPA 8270SIM Naphthalene NELAP PA 
EPA 8270 SIM Phenanthrene NELAP PA 
EPA 8270 SIM Pyrene NELAP PA 
EPA 901.1 Gamma emitters NELAP PA 
EPA 9010 C Total cyanide NELAP PA 
EPA 9012 B Total cyanide NELAP PA 
EPA 9012 A Total cyanide NELAP PA 
EPA 90\3 Cyanide extraction for solids and oil!i NELAP PA 
EPA 9014 Amenable cyanide NELAP PA 
EPA 9014 Total cyanide NELAP PA 
EPA 9038 Sulfate NELAP PA 
EPA 9040 B Corrosivily (PH) NELAP PA 
EPA 9040 C Corrosivily (PH) NELAP PA 
EPA 9040 C pH NELAP PA 
EPA 9040 B pH NELAP PA 
EPA 9045 D pH NELAP PA 
EPA 9045 C pH NELAP PA 
EPA 905.0 (Modified) Strontiwn-90 NELAP PA 
EPA 906.0 (Modified) Tritiwn NELAP PA 
EPA 9065 Total phenolics NELAP PA 
EPA 9071 B Oil and grease NELAP PA 
EPA 9071 B Total petrolewu hydrocarbolU (TPH) NELAP PA 
EPA 9095 B Paint filter liquids test NELAP PA 
EPA 9095 A Paint filter liquids test NELAP PA 
EPA 9310 Gross alpha NELAP PA 
EPA 9310 Gross beta NELAP PA 
EPA 9315 Total radium NELAP PA 
EPA 9320 Radiwu-228 NELAP PA 
SM4500-PB Preliminary treatment of phosphate samples NELAP PA 
SM4500-PE Phosphorus. total NELAP PA 

The PamaylvaDia Department ofEllviroDmental Protection Laboratory Accreditation Program is a NELAP recognized 

Accreditation Body. Customers are urged to veritY the laboratory's CDmlDt accreditation staDding. 

2/25/2010 
2/2512010 
2/25/2010 
2/2512010 
2/2512010 
2/2512010 
8/12/2008 
2/22120\3 
2122/20\3 

2/512007 
412212008 
412212008 
412212008 
4/1512009 
6122/2006 
2122/2013 
2122/2013 
6/22/2006 
2/2212013 
3/29/2005 
8/12/2008 
8/12/2008 

51612009 
5n12010 
5m2010 

2/2212013 
3/29/2005 
5/27/2008 
5/27/2008 
5/27/2008 
512712008 
9/1112009 
9/1112009 
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DEP Laboratory ID: 6S-00282 

Laboratory Status Summary 

EPA Lab Code: PA014S7 

Pace Analytical Services Inc - PittBburgb 

1638 Roseytown Suites 2, 3, & 4 

Greensburg, PA 15601 

Matrix: Drinking Water 

Method 
DOEU-02 

Page 1 of! 

R.cvUion 
Uraniwn, total 

(724) 8SO-S600 

Status Bffective Date 
Withdrawn 111612014 

Print Date: 01/16/2014 





Weck Laboratories, Inc.

City of Industry, CA 91745 

CALIFORNIA DEPARTMENT OF PUBLIC HEALTH 

ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM BRANCH   

NELAP Fields of Accreditation

Certificate No.: 04229CA

Phone: (626) 336-2139
Renew Date: 10/31/2013

14859 East Clark Avenue

 
 

NELAP RECOGNIZED   

101 - Microbiology of Drinking Water

Heterotrophic BacteriaSM9215B101.010 001

Total ColiformSM9221A,B101.020 001

Fecal Coliform SM9221E (MTF/EC)101.021 001

Total ColiformSM9223101.060 002

E. coliSM9223101.060 003

Total Coliform (Enumeration)SM9221A,B,C101.120 001

Fecal Coliform (Enumeration)SM9221E (MTF/EC)101.130 001

Total Coliform (Enumeration)SM9223101.160 001

E. coli (Enumeration)SM9223B101.200 001

E. coli (Enumeration)SM9221B.1/SM9221F101.210 001

102 - Inorganic Chemistry of Drinking Water

TurbidityEPA 180.1102.020 001

BromideEPA 300.0102.030 001

ChlorideEPA 300.0102.030 003

FluorideEPA 300.0102.030 005

NitrateEPA 300.0102.030 006

NitriteEPA 300.0102.030 007

SulfateEPA 300.0102.030 010

BromideEPA 300.1102.040 001

ChloriteEPA 300.1102.040 002

ChlorateEPA 300.1102.040 003

BromateEPA 300.1102.040 004

PerchlorateEPA 314.0102.045 001

PerchlorateEPA 331.0102.047 001

PerchlorateEPA 332.0102.048 001

CyanideEPA 335.4102.050 001

Nitrate calc.EPA 353.2102.060 001

NitriteEPA 353.2102.061 001

Phosphate, OrthoEPA 365.1102.070 001

AlkalinitySM2320B102.100 001

Corrosivity (Langlier Index)SM2330B102.110 001

HardnessSM2340B102.120 001

As of 10/26/2012, this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. Page 1 of 9



Certificate No.: 04229CA
Renew Date: 10/31/2013

Weck Laboratories, Inc.

ConductivitySM2510B102.130 001

Total Dissolved SolidsSM2540C102.140 001

Chlorine, Free and TotalSM4500-Cl G102.163 001

Chlorine DioxideSM4500-ClO2 D102.180 001

Cyanide, TotalSM4500-CN E102.190 001

Cyanide, amenableSM4500-CN G102.192 001

pHSM4500-H+ B102.210 001

TOC/DOCSM5310C102.263 002

SurfactantsSM5540C102.270 001

UV254SM5910B102.280 001

CalciumEPA 200.7102.520 001

MagnesiumEPA 200.7102.520 002

PotassiumEPA 200.7102.520 003

SilicaEPA 200.7102.520 004

SodiumEPA 200.7102.520 005

Hardness (calc.)EPA 200.7102.520 006

BromateEPA 326.0102.546 001

BromideEPA 326.0102.546 002

ChloriteEPA 326.0102.546 003

Chlorine, Free, Combined, TotalSM4500-Cl G102.551 002

SUVAEPA 415.3102.555 002

TOC/DOCEPA 415.3102.555 003

103 - Toxic Chemical Elements of Drinking Water

AluminumEPA 200.7103.130 001

BariumEPA 200.7103.130 003

BerylliumEPA 200.7103.130 004

CadmiumEPA 200.7103.130 005

ChromiumEPA 200.7103.130 007

CopperEPA 200.7103.130 008

IronEPA 200.7103.130 009

ManganeseEPA 200.7103.130 011

NickelEPA 200.7103.130 012

SilverEPA 200.7103.130 015

ZincEPA 200.7103.130 017

AluminumEPA 200.8103.140 001

AntimonyEPA 200.8103.140 002

ArsenicEPA 200.8103.140 003

BariumEPA 200.8103.140 004

BerylliumEPA 200.8103.140 005

CadmiumEPA 200.8103.140 006
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ChromiumEPA 200.8103.140 007

CopperEPA 200.8103.140 008

LeadEPA 200.8103.140 009

ManganeseEPA 200.8103.140 010

MercuryEPA 200.8103.140 011

NickelEPA 200.8103.140 012

SeleniumEPA 200.8103.140 013

SilverEPA 200.8103.140 014

ThalliumEPA 200.8103.140 015

ZincEPA 200.8103.140 016

MercuryEPA 245.1103.160 001

Chromium (VI)EPA 218.6103.310 001

104 - Volatile Organic Chemistry of Drinking Water

EDB and DBCPEPA 504.1104.030 004

Volatile Organic CompoundsEPA 524.2104.040 000

Federal regulated VOCs, excluding vinyl chlorideEPA 524.2104.040 059

Federal unregulated VOCsEPA 524.2104.040 060

TrihalomethanesEPA 524.2104.045 005

TrichlorotrifluoroethaneEPA 524.2104.050 006

OxygenatesEPA 524.2104.050 011

105 - Semi-volatile Organic Chemistry of Drinking Water

Chlorinated PesticidesEPA 508105.040 000

PCBs as Aroclors (screen)EPA 508105.040 016

Chlorinated AcidsEPA 515.3105.082 009

Polynuclear Aromatic HydrocarbonsEPA 525.2105.090 029

AdipatesEPA 525.2105.090 030

PhthalatesEPA 525.2105.090 031

Other ExtractablesEPA 525.2105.090 032

PesticidesEPA 525.2105.090 034

CarbamatesEPA 531.1105.100 000

GlyphosateEPA 547105.120 001

EndothallEPA 548.1105.140 001

DiquatEPA 549.2105.150 001

Disinfection ByproductsEPA 551.1105.170 031

Haloacetic AcidsEPA 552.2105.200 009

DiuronEPA 632105.220 001

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)EPA 1613105.230 001

106 - Radiochemistry of Drinking Water

Gross AlphaEPA 900.0106.010 001
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Gross BetaEPA 900.0106.010 002

UraniumEPA 200.8106.092 001

Gross AlphaSM7110C106.270 001

Radon-222SM7500-Rn106.610 001

107 - Microbiology of Wastewater

Heterotrophic BacteriaSM9215B107.010 001

Total ColiformSM9221B107.020 001

Total Coliform with Chlorine PresentSM9221B107.030 001

Fecal Coliform SM9221C,E (MTF/EC)107.040 001

Fecal Coliform with Chlorine PresentSM9221E107.050 001

Fecal StreptococciSM9230B107.100 001

Enterococci SM9230B107.100 002

Enterococci Enterolert107.242 001

E. coliSM9223107.245 001

108 - Inorganic Chemistry of Wastewater

Residue, VolatileEPA 160.4108.090 001

TurbidityEPA 180.1108.110 001

BoronEPA 200.7108.112 001

CalciumEPA 200.7108.112 002

Hardness (calc.)EPA 200.7108.112 003

MagnesiumEPA 200.7108.112 004

PotassiumEPA 200.7108.112 005

SilicaEPA 200.7108.112 006

SodiumEPA 200.7108.112 007

BoronEPA 200.8108.113 001

CalciumEPA 200.8108.113 002

MagnesiumEPA 200.8108.113 003

PotassiumEPA 200.8108.113 004

SilicaEPA 200.8108.113 005

SodiumEPA 200.8108.113 006

BromideEPA 300.0108.120 001

ChlorideEPA 300.0108.120 002

FluorideEPA 300.0108.120 003

NitrateEPA 300.0108.120 004

NitriteEPA 300.0108.120 005

Nitrate-nitriteEPA 300.0108.120 006

SulfateEPA 300.0108.120 008

BromideEPA 300.1108.121 001

Cyanide, TotalEPA 335.4108.183 001
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AmmoniaEPA 350.1108.200 001

Kjeldahl NitrogenEPA 351.2108.211 001

Nitrate-nitriteEPA 353.2108.232 001

NitriteEPA 353.2108.232 002

Phosphate, OrthoEPA 365.1108.260 001

Phosphorus, TotalEPA 365.1108.261 001

Phosphate, OrthoEPA 365.3108.264 001

Phosphorus, TotalEPA 365.3108.265 001

Chemical Oxygen DemandEPA 410.4108.323 001

Phenols, TotalEPA 420.4108.362 001

Oil and GreaseEPA 1664A108.381 001

ColorSM2120B108.385 001

AlkalinitySM2320B108.410 001

Hardness (calc.)SM2340B108.420 001

ConductivitySM2510B108.430 001

Residue, TotalSM2540B108.440 001

Residue, FilterableSM2540C108.441 001

Residue, Non-filterableSM2540D108.442 001

Residue, SettleableSM2540F108.443 001

ChlorineSM4500-Cl G108.465 001

Cyanide, amenableSM4500-CN G108.473 001

pHSM4500-H+ B108.490 001

Dissolved OxygenSM4500-O G108.531 001

SulfiteSM4500-SO3 B108.560 001

SulfideSM4500-S= D108.580 001

Biochemical Oxygen DemandSM5210B108.590 001

Carbonaceous BODSM5210B108.591 001

Chemical Oxygen DemandSM5220C108.601 001

Total Organic CarbonSM5310C108.611 001

Total Organic HalidesSM5320B108.620 001

SurfactantsSM5540C108.640 001

109 - Toxic Chemical Elements of Wastewater

AluminumEPA 200.7109.010 001

AntimonyEPA 200.7109.010 002

ArsenicEPA 200.7109.010 003

BariumEPA 200.7109.010 004

BerylliumEPA 200.7109.010 005

CadmiumEPA 200.7109.010 007

ChromiumEPA 200.7109.010 009

CobaltEPA 200.7109.010 010
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CopperEPA 200.7109.010 011

IronEPA 200.7109.010 012

LeadEPA 200.7109.010 013

ManganeseEPA 200.7109.010 015

MolybdenumEPA 200.7109.010 016

NickelEPA 200.7109.010 017

SeleniumEPA 200.7109.010 019

SilverEPA 200.7109.010 021

ThalliumEPA 200.7109.010 023

TinEPA 200.7109.010 024

VanadiumEPA 200.7109.010 026

ZincEPA 200.7109.010 027

AluminumEPA 200.8109.020 001

AntimonyEPA 200.8109.020 002

ArsenicEPA 200.8109.020 003

BariumEPA 200.8109.020 004

BerylliumEPA 200.8109.020 005

CadmiumEPA 200.8109.020 006

ChromiumEPA 200.8109.020 007

CobaltEPA 200.8109.020 008

CopperEPA 200.8109.020 009

LeadEPA 200.8109.020 010

ManganeseEPA 200.8109.020 011

MolybdenumEPA 200.8109.020 012

NickelEPA 200.8109.020 013

SeleniumEPA 200.8109.020 014

SilverEPA 200.8109.020 015

ThalliumEPA 200.8109.020 016

VanadiumEPA 200.8109.020 017

ZincEPA 200.8109.020 018

GoldEPA 200.8109.020 020

IronEPA 200.8109.020 021

TinEPA 200.8109.020 022

TitaniumEPA 200.8109.020 023

Chromium (VI)EPA 218.6109.104 001

MercuryEPA 245.1109.190 001

MercuryEPA 1631E109.361 001

Chromium (VI)SM3500-Cr D (18th/19th)109.811 001

110 - Volatile Organic Chemistry of Wastewater

Halogenated HydrocarbonsEPA 624110.040 040
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Aromatic CompoundsEPA 624110.040 041

OxygenatesEPA 624110.040 042

Other Volatile OrganicsEPA 624110.040 043

111 - Semi-volatile Organic Chemistry of Wastewater

PesticidesEPA 625111.101 030

Polynuclear Aromatic HydrocarbonsEPA 625111.101 032

AdipatesEPA 625111.101 033

PhthalatesEPA 625111.101 034

Other ExtractablesEPA 625111.101 036

N-nitrosodimethylamineEPA 1625111.120 048

Organochlorine PesticidesEPA 608111.170 030

PCBsEPA 608111.170 031

DiuronEPA 632111.210 006

Oil and GreaseEPA 1664A111.273 001

112 - Radiochemistry of Wastewater

Gross AlphaEPA 900.0112.010 001

Gross BetaEPA 900.0112.010 002

Total Alpha RadiumEPA 903.0112.020 001

Radium-228EPA 904.0112.160 001

114 - Inorganic Chemistry of Hazardous Waste

AntimonyEPA 6010B114.010 001

ArsenicEPA 6010B114.010 002

BariumEPA 6010B114.010 003

BerylliumEPA 6010B114.010 004

CadmiumEPA 6010B114.010 005

ChromiumEPA 6010B114.010 006

CobaltEPA 6010B114.010 007

CopperEPA 6010B114.010 008

LeadEPA 6010B114.010 009

MolybdenumEPA 6010B114.010 010

NickelEPA 6010B114.010 011

SeleniumEPA 6010B114.010 012

SilverEPA 6010B114.010 013

ThalliumEPA 6010B114.010 014

VanadiumEPA 6010B114.010 015

ZincEPA 6010B114.010 016

AntimonyEPA 6020114.020 001

ArsenicEPA 6020114.020 002

BariumEPA 6020114.020 003
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BerylliumEPA 6020114.020 004

CadmiumEPA 6020114.020 005

ChromiumEPA 6020114.020 006

CobaltEPA 6020114.020 007

CopperEPA 6020114.020 008

LeadEPA 6020114.020 009

MolybdenumEPA 6020114.020 010

NickelEPA 6020114.020 011

SeleniumEPA 6020114.020 012

SilverEPA 6020114.020 013

ThalliumEPA 6020114.020 014

VanadiumEPA 6020114.020 015

ZincEPA 6020114.020 016

Chromium (VI)EPA 7196A114.103 001

Chromium (VI)EPA 7199114.106 001

MercuryEPA 7470A114.140 001

MercuryEPA 7471A114.141 001

CyanideEPA 9014114.222 001

Sulfides, TotalEPA 9034114.230 001

Corrosivity - pH DeterminationEPA 9040B114.240 001

Corrosivity - pH DeterminationEPA 9045C114.241 001

FluorideEPA 9056114.250 001

115 - Extraction Test of Hazardous Waste

Toxicity Characteristic Leaching Procedure (TCLP)EPA 1311115.020 001

Waste Extraction Test (WET)CCR Chapter11, Article 5, Appendix II115.030 001

Synthetic Precipitation Leaching Procedure (SPLP)EPA 1312115.040 001

116 - Volatile Organic Chemistry of Hazardous Waste

Nonhalogenated VolatilesEPA 8015B116.020 030

Ethanol and MethanolEPA 8015B116.020 031

Gasoline-range OrganicsEPA 8015B116.030 001

BTEXEPA 8021B116.040 062

Volatile Organic CompoundsEPA 8260B116.080 000

AcrylamideEPA 8316116.090 001

117 - Semi-volatile Organic Chemistry of Hazardous Waste

Diesel-range Total Petroleum HydrocarbonsEPA 8015B117.010 001

Extractable OrganicsEPA 8270C117.110 000

PesticidesEPA 8270C117.111 071

Polynuclear Aromatic HydrocarbonsEPA 8270C117.111 073

AdipatesEPA 8270C117.111 074
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PhthalatesEPA 8270C117.111 075

Other ExtractablesEPA 8270C117.111 076

Carbonyl CompoundsEPA 8315A117.150 000

Nitroaromatics and NitraminesEPA 8330A117.171 000

Organochlorine PesticidesEPA 8081A117.210 000

PCBsEPA 8082117.220 000

Organophosphorus PesticidesEPA 8141A117.240 000

Chlorinated HerbicidesEPA 8151A117.250 000

Carbamates, N-methylcarbamatesEPA 8318117.270 000

120 - Physical Properties of Hazardous Waste

IgnitabilityEPA 1010120.010 001

Corrosivity - pH DeterminationEPA 9040B120.070 001

Corrosivity - pH DeterminationEPA 9045C120.080 001
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NELAP - RECOGNIZED 

CALIFORNIA STATE 

ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM BRANCH 

CERTIFICATE OF NELAP ACCREDITATION 
Is hereby granted to 

Weck Laboratories, Inc. 

Weck Analytical Environmental Services 

14859 East Clark Avenue 

City of Industry, CA 91745 

Scope of the Certificate is limited to the 
"NELAP Fields of Accreditation" 

which accompany this Certificate. 

Continued accredited status depends on successful 
ongoing participation in the program. 

This Certificate is granted in accordance with provisions of 
Section 1 00825, et seq. of the Health and Safety Code. 

Certificate No.: 04229CA 

Expiration Date: 10/31/2014 

Effective Date: 11/112013 

Richmond , California 
subject to forfeiture or revocation 

~~~~J~ b~~~~_~-=~ ________ _ 
DcfvidMazzera, Ph.D. , Assistlfit Division Chief 
Division of Drinking Water and Environmental Management 



State of California-Health and Human Services Agency 

California Department of Public Health 

RON CHAPMAN, MD, MPH 
Director & State Health Officer 

EDMUND G. BROWN JR. 

November 6,2013 

Alfredo Pierri 
Weck Laboratories, Inc. 
14859 East Clark Avenue 
City of Industry, CA 91745 

Governor 

Dear Alfredo Pierri: Certificate No. 04229CA 

This is to advise you that the laboratory named above has been accredited under National 
Environmental Laboratory Accreditation Program (NELAP) as an environmental testing 
laboratory pursuant to the provisions of the Health and Safety Code (HSC), Division 101, 
Part 1, Chapter 4, Section 100825, et seq. 

The Fields of Accreditation for which this laboratorv has been accredited are enclosed. 
The certificate shall remain in effect until October 31, 2014 unless revoked by 
California Environmental Laboratory Accreditation Program Branch (ELAPB) or withdrawn at 
your written request. To maintain accreditation, the laboratory shall comply with the National 
Environmental Laboratory Accreditation Conference (NELAC) Standards and all associated 
California ELAPB regulations and statutes. 

The application for renewal of this certificate must be received before the expiration date of this 
certificate to remain in force according to the HSC 100847(a). 

Please note that your laboratory is required to notify California ELAPB of any major changes in 
key accreditation criteria within 30 calendar days of the change. This written notification 
includes, but is not limited to, changes in ownership, location, key personnel, and major 
instrumentation (HSC 100847(b), (c), (d), and NELAC Standard Section 4.3.2) . The certificate 
must be returned to California ELAPB upon loss of accredited status. 

Your continued cooperation with the above requirements is essential for maintaining the high 
quality of the data produced by environmental laboratories accredited by the State of California. 

If you have any questions, please contact Bill Walker at (818) 551-2012. 

Sincerely, 

~d~ 
David Mazzera, Ph~tssistant Division Chief 
Division of Drinking Water and Environmental Management 

Enclosure 

Environmental Laboratory Accreditation Program Branch 
MS 0511, Building P, 1st Floor, 850 Marina Bay Parkway, Richmond, CA 94804 

(510) 620-3155, (510) 620-3165 Fax 
www.cdph.ca.gov/certlic/labs/Pages/ELAP .aspx 



CALIFORNIA DEPARTMENT OF PUBLIC HEALTH 
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM BRANCH 

NELAP Fields of Accreditation 

NELAP RECOGNIZED 

Weck Laboratories, Inc. 
Week Analytical Environmental Services 
14859 East Clark Avenue 
City of IndustrY, CA 91745 
Phone: (626) 336-2139 

101 - Microbiology of Drinking Water 
--- '" " 

101.010 001 SM9215B Heterotrophic Bacteria 

101.020 001 SM9221A,B Total Coliform 

101,021 001 SM9221E (MTF/EC) Fecal Coliform 

101.060 002 SM9223 Total Coliform 
----- ------------- ------ --- ----

101060 003 SM9223 E. coli 

101120 001 SM9221A,B,C Total Coliform (Enumeration) 

101.130 001 SM9221E (MTF/EC) Fecal Coliform (Enumeration) 

101.160 001 SM9223 Total Coliform (Enumeration) 

101.200 001 SM9223B E. coli (Enumeration) 
- .. ----- ... ---

101.210 001 SM9221 B, 1/SM9221F·2006 E. coli (Enumeration) 
- .-~-- ----- ---

101.240 001 EPA 1603 E. coli (Enumeration) 

101.300 001 SM9223B E. coli 
- - ------ ---_. 

101.305 001 SM9221F E,coli 

101.307 001 SM9230B Enterococci 

101.310 001 Enterolert Enterococci 

102 - Inorganic Chemistry of Drinking Water 

102020 001 EPA 180.1 Turbidity 

102.030 001 EPA 3000 Bromide 

102030 003 EPA 300.0 Chloride 

102.030 005 EPA 300,0 Fluoride 

102030 006 EPA 300.0 Nitrate ._ .... " .. _------- ------------------"-

102.030 007 EPA 300,0 Nitrite 

102.030 010 EPA 300.0 Sulfate 

102.040 001 EPA 300.1 Bromide 

102.040 002 EPA 300,1 Chlorite 

102.040 003 EPA 300,1 Chlorate 

102040 004 EPA 300,1 Bromate 
--" -- -----.-- --------_ .. _------

102.045 001 EPA 314.0 Perchlorate 

102.047 001 EPA 331.0 Perchlorate 

102048 001 EPA 332,0 Perchlorate 

102.050 001 EPA 335.4 Cyanide 
----- ----- ------

102.060 001 EPA 3532 Nitrate calc. 

102.061 001 EPA 3532 Nitrite 

As of 11/14/2013, this list supersedes all previous lists for this certificate number. 
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102.070 001 EPA 365.1 Phosphate, Ortho 

102.100 001 SM2320B Alkalinity 

102.110 001 SM2330B Corrosivity (Langlier Index) 

102.120 001 SM2340B Hardness 
- -------- -- - -- ------ ------~----"---"--.--

102.130 001 SM2510B Conductivity 

102.140 001 SM2540C Total Dissolved Solids 

102.163 001 SM4500-CI G Chlorine, Free and Total 

102.180 001 SM4500-CI02 D Chlorine Dioxide 

102.190 001 SM4500-CN E Cyanide, Total 

102.192 001 SM4500-CN G Cyanide, amenable 

102.210 001 SM4500-H+B pH 

102.261 002 SM5310B TOC/DOC 

102.263 002 SM5310C TOC/DOC 

102.270 001 SM5540C Surfactants 

102.280 001 SM5910B UV254 

102.520 001 EPA 200.7 Calcium 
- -- -------

102.520 002 EPA 200.7 Magnesium 

102.520 003 EPA 200.7 Potassium 

102.520 004 EPA 200.7 Silica 

102.520 005 EPA 200.7 Sodium 

102.520 006 EPA 200,7 Hardness (calculation) 

102.546 001 EPA 326,0 Bromate 
"------------------ - ----- ---------- "------ -----~------ ---_ .. -

102.546 002 EPA 326,0 Bromide 

102.546 003 EPA 326,0 Chlorite 

102.551 002 SM4500-CI G Chlorine, Free, Combined, Total 

102.555 001 EPA415,3 UV254 

102.555 002 EPA 415.3 SUVA 

102.555 003 EPA415,3 TOC/DOC 

102.565 001 OIA-1677, DW Cyanide 

103 - Toxic Chemical Elements of Drinking Water 

103.130 001 EPA 200.7 Aluminum 

103.130 003 EPA 200.7 Barium 

103.130 004 EPA 200.7 Beryllium 

103.130 005 EPA 200.7 Cadmium 

103.130 007 EPA 200.7 Chromium 

103.130 008 EPA 200.7 Copper 

103.130 009 EPA 200.7 Iron 

103.130 011 EPA 200.7 Manganese 

103.130 012 EPA 200.7 Nickel 

103,130 015 EPA 200.7 Silver 

103.130 017 EPA 200.7 Zinc 
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103.130 018 EPA 200.7 Boron 
~-.-. -... ----~.------------ -- -- - -.----

103.140 001 EPA 200.8 Aluminum 
._._--- --. --- _.- - "-_.-------

103.140 002 EPA 200.8 Antimony 

103.140 003 EPA 200.8 Arsenic 
- -- ----------- " -" .. __ .. _-----"------- ---- ------ ------_. ~ "------------- -

103.140 004 EPA 200.8 Barium 
~. _____ ~ _ _ n ___ ___ 

103.140 005 EPA 200.8 Beryllium 

103.140 006 EPA 200.8 Cadmium 

103.140 007 EPA 200.8 Chromium 

103.140 008 EPA 200.8 Copper 

103.140 009 EPA 200.8 Lead 
--- -... -"~ .~------------------

103.140 010 EPA 200.8 Manganese 
---------- ------

103.140 011 EPA 200.8 Mercury 

103.140 012 EPA 200.8 Nickel 

103.140 013 EPA 200.8 Selenium 

103.140 014 EPA 200.8 Silver 

103.140 015 EPA 200.8 Thallium 

103.140 016 EPA 200.8 Zinc 

103.140 017 EPA 200.8 Boron 

103.140 018 EPA 200.8 Vanadium 

103.160 001 EPA 245.1 Mercury 
-------------

103.310 001 EPA 218.6 Chromium (VI) 

104 - Volatile Organic Chemistry of Drinking Water 
- ---- - --

As of 11/14/2013, this list supersedes all previous lists for this certificate number. 
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104.055 009 EPA 524.3 Dichloromethane 

104055 010 EPA 524.3 1,2-Dichloropropane 

104.055 011 EPA 524.3 Ethylbenzene 

104.055 012 EPA 524.3 Styrene 

104.055 013 EPA 524.3 Tetrachloroethene 

104.055 014 EPA 524.3 1,1,1-Trichloroethane 

104.055 015 EPA 524.3 Trichloroethene 

104055 016 EPA 524.3 Toluene 

104.055 017 EPA 524.3 1,2,4-Trichlorobenzene 

104055 018 EPA 524.3 1,1-Dichloroethene 
----------._." "- -""._-_._----_.--_._-------" 

104.055 019 EPA 524.3 1,1,2-Trichloroethane 

104.055 020 EPA 524.3 Vinyl Chloride 

104.055 021 EPA 524.3 Xylenes, Total 

104.055 022 EPA 524.3 1,2-Dibromo-3-chloropropane 

104.055 023 EPA 524.3 1,2-Dibromoethane 

104.055 024 EPA 524.3 Trihalomethanes, Total 
- ----"._-------.- -"~-~"" ".- ----------_ ... _------

105 - Semi-volatile Organic Chemistry of Drinking Water 
- - -- - - ---- --- --"." 

105.040 000 EPA 508 

105.040 016 EPA 508 

105.082 009 EPA 515.3 

105090 029 EPA 525.2 

105.090 030 EPA 525.2 

105.090 031 EPA 525.2 

105.090 032 EPA 525.2 

105.090 034 EPA 525.2 

105.100 000 EPA 531.1 

105.120 001 EPA 547 

105.140 001 EPA 548.1 

105.150 001 EPA 549.2 

105.170 031 EPA 551.1 

105.200 009 EPA 552.2 

105.220 001 EPA 632 

105.230 001 EPA 1613 

106 - Radiochemistry of Drinking Water 
_.-._-- .. ----- ----- ----- --------

106.010 001 EPA 900.0 

106.010 002 EPA 900.0 

106.092 001 EPA 200.8 

106.270 001 SM7110C 

106.610 001 SM7500-Rn 

107 - of Wastewater 

107.010 001 SM9215B 

Chlorinated Pesticides 

PCBs as Aroclors (screen) 

Chlorinated Acids 

Polynuclear Aromatic Hydrocarbons 

Adipates 

Phthalates 

Other Extractables 

Pesticides 

Carbamates 

Glyphosate 

Endothall 

Diquat 

Disinfection Byproducts 

Haloacetic Acids 

Diuron 

2,3, 7,8-T etrachlorodibenzo-p-dioxin (TCOD) 

Gross Alpha 

Gross Beta 

Uranium 

Gross Alpha 

Radon-222 

Heterotrophic Bacteria 
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107.020 001 SM9221B 

107.030 001 SM9221B 

107.040 001 SM9221C,E (MTFIEC) 

107.050 001 SM9221E 

107.060 002 SM9222B-1997 

107.070 002 SM9222B + B.5c-1997 

107.080 002 SM9222D-1997 

107.090 002 SM9222D-1997 

107.100 001 SM9230B 

107.100 002 SM9230B 

107.242 001 Enterolert 

107.244 001 EPA 1600 

107.245 001 SM9223 

108 - Inorganic Chemistry of Wastewater 

108.090 001 EPA 1604 

108.110 001 EPA 180.1 

108.112 001 EPA 200.7 

108.112 002 EPA 200.7 

108.112 003 EPA 200.7 

108.112 004 EPA 200.7 

108.112 005 EPA 200.7 

108.112 006 EPA 200.7 

108.112 007 EPA 200.7 

108.113 001 EPA 200.8 

108.113 002 EPA 200.8 

108.113 003 EPA 200.8 

108.113 004 EPA 200.8 

108.113 005 EPA 200.8 

108.113 006 EPA 200.8 

108.120 001 EPA 300.0 

108.120 002 EPA 300.0 

108.120 003 EPA 300.0 

108.120 004 EPA 300.0 

108.120 005 EPA 300.0 

108.120 006 EPA 300.0 

108.120 008 EPA 300.0 

108.121 001 EPA 300.1 

108.183 001 EPA 335.4 

108.200 001 EPA 350.1 

108.211 001 EPA 351.2 

108.232 003 EPA 353.2 

Total Coliform 
---- -- --------- ~ 

Total Coliform with Chlorine Present 

Fecal Coliform 

Fecal Colifonm with Chlorine Present 
- -- .. - -.------ -- ---------- ----------~-.----. 

Total Coliform 

Total Coliform with Chlorine Present 

Fecal Coliform 

Fecal Coliform with Chlorine Present 

Fecal Streptococci 

Enterococci 

Enterococci 

Enterococci 

E. coli 

Residue, Volatile 

Turbidity 

Boron 

Calcium 

Hardness (calculation) 

Magnesium 

Potassium 

Silica 

Sodium 

Boron 

Calcium 

Magnesium 

Potassium 

Silica 

Sodium 

Bromide 

Chloride 

Fluoride 

Nitrate 

Nitrite 

Nitrate-nitrite 

Sulfate 

Bromide 

Cyanide, Total 

Ammonia 

Kjeldahl Nitrogen 

Nitrate-Nitrite (as N) 
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10B.232 004 EPA 353.2 Nitrite as N 

10B.260 001 EPA 365.1 Phosphate, Ortho 

10B.261 001 EPA 365.1 Phosphorus, Total 

10B.264 001 EPA 365.3 Phosphate, Ortho 
-- -~-- -~~------- -- ---""" ----._.------ --------"--

10B.265 001 EPA 365.3 Phosphorus, Total 

10B.323 001 EPA 410.4 Chemical Oxygen Demand 

10B.362 001 EPA 420.4 Phenols, Total 

10B.3B1 001 EPA 1664A Oil and Grease 

10B.3B5 001 SM2120B-2001 Color 

10B.410 001 SM2320B Alkalinity 
- ------~-. -_._--._- ------_._--

10B.420 001 SM2340B Hardness (calculation) 
~~.-. " --- - --

10B.430 001 SM2510B Conductivity 
- - -- -- ----_.-. ----------- --- ---

10B.440 001 SM2540B Residue, Total 

10B.441 001 SM2540C Residue, Filterable 

10B.442 001 SM2540D Residue, Non-filterable 

10B.443 001 SM2540F-1997 Residue, Settleable 

10B.465 001 SM4500-CI G Chlorine, Total 

108.465 002 SM4500-CI G-2000 Chlorine, Free 

10B.473 001 SM4500-CN G Cyanide, amenable 

10B.490 001 SM4500-H+B pH 

10B.513 001 SM4500-Norg 0-1997 Kjeldahl Nitrogen, Total (as N) 

108.531 001 SM4500-0 G Dissolved Oxygen 

10B.560 001 SM4500-S03 B Sulfite 

10B.5BO 001 SM4500-S= 0 Sulfide 

10B.590 001 SM5210B Biochemical Oxygen Demand 

108.591 001 SM5210B Carbonaceous BOD 

10B.594 001 SM5220C-1997 Chemical Oxygen Demand 

10B.596 001 SM5310B Organic Carbon-Total (TOC) 

10B.597 001 SM5310C-2000 Organic Carbon-Total (TOC) 

10B.640 001 SM5540C Surfactants 

10B.925 001 OIA-1677 Cyanide, amenable 

108.99 001 ASTM 07511-09 Cyanide 

10B.99 001 ASTM 07511-09 Cyanide 

109· Toxic Chemical Elements of Wastewater 

109.010 001 EPA 200.7 Aluminum 

109.010 002 EPA 200.7 Antimony 

109010 003 EPA 200.7 Arsenic 

109010 004 EPA 200.7 Barium 

109.010 005 EPA 200.7 Beryllium 

109.010 007 EPA 200.7 Cadmium 

109.010 009 EPA 200.7 Chromium 
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109,010 010 EPA 200.7 Cobalt 

109,010 011 EPA 200.7 Copper 
----~-------- - --"-----.--"------~-- --~----.-----"----. 

109.010 012 EPA 200,7 Iron 
- . -~"------.. ----------- -

109.010 013 EPA 200.7 Lead 
---------------- ---- - ._._-_._- --~---- _ ..... _._-- -._.-- - -----

109.010 015 EPA 200.7 Manganese 

109.010 016 EPA 200.7 Molybdenum 

109.010 017 EPA 200,7 Nickel 

109,010 019 EPA 200.7 Selenium 

109,010 021 EPA 200.7 Silver 

109,010 023 EPA 200.7 Thallium 

109.010 024 EPA 200.7 Tin 

109.010 025 EPA 200.7 Titanium 

109.010 026 EPA 200.7 Vanadium 

109.010 027 EPA 200.7 Zinc 

109.020 001 EPA 200,8 Aluminum 

109020 002 EPA 200,8 Antimony 

109,020 003 EPA 200,8 Arsenic 

109.020 004 EPA 200,8 Barium 

109.020 005 EPA 200.8 Beryllium 

109.020 006 EPA 200,8 Cadmium 

109,020 007 EPA 200,8 Chromium 

109.020 008 EPA 200,8 Cobalt 

109020 009 EPA 200.8 Copper 

109.020 010 EPA 200.8 Lead 

109.020 011 EPA 200,8 Manganese 

109,020 012 EPA 200,8 Molybdenum 

109.020 013 EPA 200.8 Nickel 

109,020 014 EPA 200,8 Selenium 
- -------- ---_. 

109,020 015 EPA 200,8 Silver 

109.020 016 EPA 200,8 Thallium 

109,020 017 EPA 200,8 Vanadium 

109.020 018 EPA 200,8 Zinc 

109.020 020 EPA 200.8 Gold 

109,020 021 EPA 200.8 Iron 

109020 022 EPA 200,8 Tin 

109.020 023 EPA 200,8 Titanium 
. - -_.--------- -- - ._.----------------_.- . 

109.104 001 EPA 218.6 Chromium (VI) 

109,190 001 EPA 245,1 Mercury 
. --- --------

109.192 001 EPA 245.7 Mercury 

109.361 001 EPA 1631E Mercury 

109,811 001 SM3500-Cr D (18th/19th) Chromium (VI) 

As of 11/14/2013, this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. 

Certificate No.: 04229CA 
Renew Date: 10/31/2014 

-~----------------.--~-~---~-.. - .. ---------

--------- -----"-- .-------.".~~~-----------

----_ .. - -~.---- ... -.---------

---.---------- ------" 

_. -----------_ .. 

- -- --- ---- - ---

_._-._-------

- ---- - ----- -----
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110 - Volatiie Organic Chemistry of Wastewater 

110.040 040 EPA 624 Halogenated Hydrocarbons 

110.040 041 EPA 624 Aromatic Compounds 

110.040 042 EPA 624 Oxygenates 
--, ---~-------- -

110.040 043 EPA 624 Other Volatile 

111 - Semi-volatile Organic Chemistry of Wastewater 

111.101 030 EPA 625 Pesticides 

111.101 032 EPA 625 Polynuclear Aromatic Hydrocarbons 

111.101 033 EPA 625 Adipates 

111.101 034 EPA 625 Phthalates 

111.101 036 EPA 625 Other Extractables 

111.103 000 EPA 625 Nitrosamines 

111.120 048 EPA 1625 N-nitrosodimethylamine 

111.170 030 EPA 608 Organochlorine Pesticides 

111.170 031 EPA 608 PCBs 

111.210. 006 EPA 632 Diuron 

111.273 001 EPA 1664A Oil and Grease 

112 - Radiochemistry of Wastewater 

112.010 001 EPA 900.0 Gross Alpha 

112.010 002 EPA 900.0 Gross Beta 

114 -Inorganic Chemistry of Hazardous Waste 
--- ."----

114.010 001 EPA 6010B Antimony 
---_.------". 

114.010 002 EPA 6010B Arsenic 

114.010 003 EPA 6010B Barium 

114.010 004 EPA 6010B Beryllium 

114010 005 EPA 6010B Cadmium 

114.010 006 EPA 6010B Chromium 

114.010 007 EPA 6010B Cobalt 

114.010 008 EPA 6010B Copper 

114.010 009 EPA 6010B Lead 

114.010 010 EPA 6010B Molybdenum 

114010 011 EPA 6010B Nickel 

114010 012 EPA 6010B Selenium 
.- _ .. - ------_ .. 

114.010 013 EPA 6010B Silver 

114.010 014 EPA6010B Thallium 

114.010 015 EPA 6010B Vanadium 

114010 016 EPA 6010B Zinc 

114.020 001 EPA 6020 Antimony 

114020 002 EPA 6020 Arsenic 

114.020 003 EPA 6020 Barium 
- ----- -._--------

As of 11/14/2013, this list supersedes all previous lists for this certificate number. 
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114.020 004 EPA 6020 

114.020 005 EPA 6020 

114.020 006 EPA 6020 

114.020 007 EPA 6020 

114.020 008 EPA 6020 

114.020 009 EPA 6020 

114.020 010 EPA 6020 

114020 011 EPA 6020 

114.020 012 EPA 6020 

114.020 013 EPA 6020 

114.020 014 EPA 6020 

114.020 015 EPA 6020 

114.020 016 EPA 6020 

114.103 001 EPA 7196A 

114.106 001 EPA 7199 

114.140 001 EPA 7470A 

114.141 001 EPA 7471A 

114.222 001 EPA 9014 

114.230 001 EPA 9034 

114.240 001 EPA 90408 

114.241 001 EPA 9045C 

114.250 001 EPA 9056 

115 - Extraction Test of Hazardous Waste 

115020 001 EPA 1311 

115.030 001 CCRChapter11,Article5,AppendixII 

115.040 001 EPA 1312 

116 - Volatile Organic Chemistry of Hazardous Waste 
" ---

116.020 030 EPA 80158 

116.020 031 EPA 80158 

116.030 001 EPA 80158 

116.080 000 EPA 82608 

116.090 001 EPA 8316 

116.100 001 LUFT GC/MS 

116.100 010 LUFTGC/MS 

8eryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Molybdenum 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

Chromium (VI) 

Chromium (VI) 

Mercury 

Mercury 

Cyanide 

Sulfides, Total 

Corrosivity - pH Determination 

Corrosivity - pH Determination 

Fluoride 

Toxicity Characteristic Leaching Procedure (TCLP) 

Waste Extraction Test (WET) 

Synthetic Precipitation Leaching Procedure (SPLP) 

Nonhalogenated Volatiles 

Ethanol and Methanol 

Gasoline-range Organics 

Volatile Organic Compounds 

Acrylamide 

Total Petroleum Hydrocarbons - Gasoline 

8TEX and MTBE 

117 - Semi-volatile Organic Chemistry of Hazardous Waste 

117.010 001 EPA 80158 Diesel-range Total Petroleum Hydrocarbons 

117.110 000 EPA 8270C Extractable Organics 

117.111 071 EPA 8270C Pesticides 

117.111 073 EPA 8270C Polynuclear Aromatic Hydrocarbons 

117.111 074 EPA 8270C Adipates 
----.~-- ------- -_ .. _- _.-.---- ~ 

117.111 075 EPA 8270C Phthalates 

As of 11/14/2013, this list supersedes all previous lists for this certificate number. 
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117,111 076 EPA 8270C 

117.150 000 EPA 8315A 

117.171 000 EPA 8330A 

117.210 000 EPA 8081A 

117.220 000 EPA 8082 

117.240 000 EPA 8141A 

117.250 000 EPA 8151A 

117.270 000 EPA 8318 

120 - Physical Properties of Hazardous Waste 

120.010 001 EPA 1010 

120.070 001 EPA 9040B 

120,080 001 EPA 9045C 

Other Extractables 

Carbonyl Compounds 

Nitroaromatics and Nitramines 

Organochlorine Pesticides 

PCBs 

Organophosphorus Pesticides 

Chlorinated Herbicides 

Carbamates, N-methylcarbamates 

Ignitability 

Corrosivity - pH Determination 

Corrosivity - pH Determination 

As of 11/14/2013, this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. 
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3.0 STATEMENT OF POLICY 
 

3.1. INTRODUCTION 
 

Eurofins Eaton Analytical, Inc. (EEA) is a premier TNI-NELAC Approved Lab, full-
service drinking water and wastewater laboratory that serves a national and international 
clientele.  EEA is located at 750 Royal Oaks Drive, Suite 100, Monrovia, CA 91016 and 
is an entity that can be held legally responsible.  EEA provides organic, inorganic, 
microbial, and radiochemical analyses in support of the Safe Drinking Water Act 
(SDWA), Clean Water Act (CWA), National Pollutant Discharge Elimination EEA 
Systems (NPDES), Resource Conservation and Recovery Act (RCRA), Food and Drug 
Administration (FDA), and the World Health Organization (WHO) as well as the EPA 
Unregulated Contaminant Monitoring Regulation (UCMR) Programs.  The Quality 
Assurance Project Plan (QAPP) for the UCMR program is discussed in a separate 
document as an addendum to the laboratory’s comprehensive Quality Manual (QM).  The 
essential elements of the Quality Systems Program of EEA and the quality control 
procedures utilized by the laboratory to ensure compliance to the UCMR program 
requirements are discussed in the UCMR QAPP.  UCMR QAPPs are developed for 
specific UCMR programs. 
 
EEA takes an active role in supporting the promulgation of improved methodologies and 
the practice of differentiating laboratories based on quality of data.  EEA participates in 
the methods development and validation of Standard Methods. 

 
3.2. QUALITY POLICY 
 

Management’s commitment to quality and to the management system is stated in the 
Quality Policy below, which is upheld through the application of related policies and 
procedures described in EEA’s Quality Manual, SOPs and policies.   

 

The foundation of the quality policy lies in the involvement and continuous improvement 
activities of all aspects at EEA. A system of monitoring, auditing, and reviewing 
processes is used to bring to light the opportunities for improvement. 
 

The quality policy is signed and dated, and is issued under the authority of the highest 
level of laboratory management, which demonstrates management’s commitment to 
integrity, ethics, the quality system and associated standards. 
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Quality Policy Statement 
 
The objective of the quality system and the commitment of management is to consistently 
provide our customers with data of known and documented quality that meets their 
requirements.  EEA is committed to the production of quality analytical data.  The 
methods by which this is ensured are: 1) meeting or exceeding method performance 
criteria, 2) providing deliverables to our clients in a timely manner and 3) fostering a 
spirit of continuous improvement in all areas of management and operations.  Our policy 
is to use good professional practices, to maintain quality, to uphold the highest quality of 
service, and to comply with the TNI Standard and ISO 17025. The laboratory ensures the 
personnel are free from any commercial, financial, and other undue pressures, which 
might adversely affect the quality of work.  This policy is implemented and enforced 
through unequivocal commitment of management, at all levels, to the Quality Assurance 
(QA) principles and practices outlined in this manual. However, the primary 
responsibility for quality rests with each individual within the laboratory organization.  
Every laboratory employee must ensure that the generation and reporting of quality 
analytical data is a fundamental priority.  Every laboratory employee is required to 
familiarize themselves with the quality documentation and to implement the policies and 
procedures in their work.  All employees are trained annually on ethical principles and 
procedures surrounding the data that is generated.  The laboratory maintains a strict 
policy of client confidentiality.  
 

 
Ed Wilson 
Laboratory Director 

 
This Quality Manual defines the performance criteria and support procedures by which 
quality analytical data are generated.  Standard Operating Procedures (SOPs) for 
individual analytical methodologies supplement this Quality Manual.  Together they 
provide the documentation framework for ensuring the generation of uniform, 
comparable and quality data over time.   

 
The foundation of the quality policy is in the involvement and continuous improvement 
activities of all personnel at EEA.  Opportunities for improvement are showcased with a 
system of monitoring, auditing, and reviewing processes.  The spirit of innovation is 
encouraged and viewed as paramount to the continued success of the laboratory in 
serving its clients.   

 
3.3. MISSION STATEMENT 
 

EEA will contribute to global health and safety by providing customers with high quality 
laboratory and advisory services whilst creating opportunities for EEA employees and 
generating sustainable shareholder value.  EEA will provide outstanding client service 
and data of known and documented quality to all clients at all times. 
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3.4. CODE OF ETHICS AND POLICY/DATA INTEGRITY PROCEDURES 
 

EEA was a founding member (1989) of actLABS, the California Association of Testing 
Laboratories and drafted one of the first lab ethics policies for actLABS.  actLABS 
subsequently became part of ACIL (American Council of Independent Labs).  Beginning 
in 1997 our increased geographic client base required us to give up our actLABS 
membership.     
 
As a former actLABS member and a current TNI (the NELAC Institute) accredited 
laboratory, EEA is committed to ensuring the integrity of generated data, meeting the 
quality needs of clients, and setting high quality and ethical standards in the 
environmental industry.  EEA is committed to managing its businesses by agreeing to: 
 

• Produce results that are accurate and include QA/QC information which meets client 
predefined Data Quality Objectives. 

• Present services in a confidential, honest, and forthright manner. 

• Provide employees with guidelines and an understanding of the ethical and quality 
standards of our industry. 

• Operate our facilities in a manner that protects the environment and the health and 
safety of employees and the public. 

• Operate the laboratory to ensure its personnel are free from any commercial, financial 
and other undue pressure that might adversely affect the quality of the work. 

• Obey all pertinent federal, state, and local laws and regulations, and encourage other 
members of our industry to do the same. 

• Educate clients as to the extent and kinds of services available. 
 
In addition any employee of EEA identified as not conforming to the code of ethics of the 
laboratory, committing fraud or improper data manipulation, falsifying data, or deviating 
from the contractual requirements will be subject to disciplinary procedures, including 
suspension and up to termination of employment.  Any supervisor or employee applying 
undue pressure to another coworker that might adversely affect the quality of the work 
(TNI-EL-V1M2- 2009-4.1.5.b) (ISO/IEC 17025:2005(E)-4.1.5.b) will be subject to the 
same disciplinary procedures outlined above. 
 
In order to meet the requirements of the TNI data integrity program (TNI-EL-V1M2- 
2009-5.2.7), the laboratory implements a proactive program for the prevention and 
detection of improper, unethical or illegal action.  This program includes training courses 
on Laboratory Ethics and Data Integrity Procedures, and educating all personnel on 
questionable practices.  Details of the Laboratory Ethics and Data Integrity Procedures 
are found in the laboratory SOP.  The laboratory SOP includes the implementation of 
Data Integrity Procedures including: 
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• Management Responsibilities on Data Integrity Procedures/Signed Contract/Ethics 
Agreement for all laboratory personnel [TNI-EL-V1M2-2009-4.2.8.1, 4.2.8.1a, 
4.2.8.1b]. 

• Control and documentation – Internal Audit/Periodic Monitoring of Data 
Integrity/Evidence of Vulnerabilities [TNI-EL-V1M2-2009-4.14.2, 4.14.3][ISO/IEC 
17025:2005(E)- 4.14.2, 4.14.3]. 

• Data Integrity Training and documentation of Examples of Improper Practices in the 
Laboratory Ethics SOP [TNI-EL-V1M2-2009-5.2.7]. 

 
3.5. SERVICE TO THE CLIENT 

 
The laboratory collaborates with clients and/or their representatives in clarifying their 
request and in monitoring of the laboratory performance related to their work. Each 
request is reviewed to determine the nature of the request and the laboratory’s ability to 
comply with the request within the confines of prevailing statues and/or regulations 
without risk to the confidentiality of other clients.  
 

3.5.1. Client Confidentiality 
 

EEA recognizes its clients to be its contractors, the regulatory community, and the 
general public.  The day to day operations are defined with considerations to the needs, 
goals and health of all clients.  Protection of clients’ confidential information and 
proprietary rights are considered.  Where data are provided for external audits or for other 
similar reasons, the client’s name and identity are concealed as necessary to protect 
client-confidential information.   
 
In the event that the laboratory transfers ownership or goes out of business, the laboratory 
will notify all clients to ensure that records are maintained or transferred according to the 
client’s instructions [TNI-EL-V1M2-2009-4.13.3.h].  

 
3.6. REVIEW OF REQUESTS AND CONTRACTS/CONTRACT AMENDMENTS 

 
EEA agrees to assert competency only for work for which adequate preparation has been 
made.  Before commencing new work, the laboratory reviews all new work to ensure 
that it has the appropriate capability, facilities, resources, and the test method is 
applicable to the customer’s needs.  This process assures that all work will be given 
adequate attention without shortcuts that may compromise data quality.  
 
A contract may be any written or oral agreement to provide a client with environmental 
testing.  The laboratory reviews contracts and informs clients if there are any potential 
conflicts, deficiencies, lack of accreditations or inability to complete client work.  The 
review also covers any work that will be subcontracted by the laboratory. 

 
3.6.1. Procedure for the Review of Work Requests 
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3.6.1.1. Requests, tenders and contracts received by the laboratory are reviewed to ensure that 

the laboratory has the necessary personnel, information resources, facilities, 
equipment, PT, MDLs, QC and current applicable accreditation status [TNI-EL-
V1M2-2009-4.4.1][ISO/IEC 17025:2005(E)-4.4.1].  
 

3.6.1.2. For new clients and comprehensive testing, contracts are generated and appropriate 
lab personnel, such as the Lab Director or Technical Director, review the Contracts to 
assure that the lab is capable of providing testing prior to the start of work [TNI-EL-
V1M2-2009-4.4.1][ISO/IEC 17025:2005(E)-4.4.1]. 

 
3.6.1.3. For repetitive, routine tasks the review needs to be made only at the initial inquiry 

stage or on granting of the contract for ongoing routine work performed under a 
general agreement with the client, provided that the client’s requirements remain 
unchanged. 

 
3.6.1.4. For any contract amendment for TNI compliance, the laboratory repeats the review 

process.  The client is informed of any deviation from the contract including the test 
method or sample handling processes.  If a contract needs to be amended after work 
has commenced, the same contract review process is reviewed and amendments are 
communicated to all affected personnel.  If the laboratory’s accreditation is 
suspended, revoked, or voluntarily withdrawn, the laboratory reports to clients any 
applicable changes of its accreditation status. 

 
3.6.1.5. The designated Project Manager (PM) reviews client samples received by the 

laboratory and logged in the LIMS.  Review of logged tests and methods are 
documented in the Sample Acknowledgement Report by affixing the PM’s signature 
and/or initials and date of review.  A Sample Acknowledgement Report is sent to the 
client to document approval of LOGGED samples and methods of analysis. 

 
3.6.1.6. Refer to the Nonmethod 26 SOP for detailed Contract Review procedures.  

 
3.6.2. Documentation of Review 

 
3.6.2.1. Records of reviews, including any significant changes, shall be maintained.  Records 

shall also be maintained of pertinent discussions with a client relating to the client’s 
requirements or the results of the work during the period of execution of the contract. 

 
3.7. EEA STANDARD POLICY ON RESOLUTION OF COMPLAINTS 

 
3.7.1. EEA reviews all complaints and determines appropriate action.  

 
3.7.2. EEA will, if it is feasible and within holding times, arrange for repeat of all analyses that 

do not meet regulatory requirements.  We hold ourselves responsible for reporting or re-
reporting all results in a format that complies with regulatory requirements, and will 



CONFIDENTIAL QM – Rev 35 
DATE: 07/01/2013 

SECTION: 3.0 
Page 17 of 298 

  

 
make every attempt to correct and when feasible will repeat work at no additional charge 
for all analyses compromised due to laboratory error in shipping, sample preparation, or 
analysis.  In the event of a sample loss within the required sample collection window, we 
will discuss with clients the merits of available options for flagging data versus re-
sampling for either the individual parameter or the entire suite of samples.  In all 
circumstances, EEA will keep clients completely informed and aware of potential or 
actual problems as they arise, using e-mail or telephone. 
 

3.7.3. Where a complaint or any other circumstance raises doubt concerning compliance with 
the laboratory’s policies, with the requirement of the TNI and ISO 17025 Standards or 
otherwise concerning the quality of the laboratory’s data, the EEA Quality Assurance 
Department will conduct an audit of the affected areas of activity. 

 
3.7.4. Documentation of the complaints or initiating event, internal audit findings and resulting 

corrective action will be maintained by the EEA Quality Assurance Department (TNI-
EL-V1M2-2009-4.11.3) (ISO/IEC 17025:2005(E)-4.11.3) and as appropriate be 
conveyed to the client. 

 
3.8. CAPABILITIES 
 

EEA has the  capability to analyze  drinking water and wastewater for clients in the 
private and public sector where work is dictated by the regulatory requirements for the 
Safe Drinking Water Act (SDWA), Resource Conservation and Recovery Act (RCRA), 
National Pollutant Discharge Elimination Systems (NPDES), Clean Water Act (CWA), 
Food and Drug Administration (FDA), World Health Organization (WHO) and the 
Superfund Amendments and Reauthorization Act (SARA) and the EPA Unregulated 
Contaminants Monitoring Regulations (UCMR) Program.  Our specialized laboratory 
services include; 
 

• Analysis and identification of inorganic & organic disinfection by-products, taste and 
odor compounds in drinking water 

• Identification and quantitation of coliphage in drinking water and wastewater 

• Comparability of alternate test procedures for drinking water and wastewater 
analysis.   

• Analysis of emerging contaminants such as Pharmaceuticals and Personal Care 
Products (PPCPs), Endocrine Disrupter Compounds (EDCs), and perfluoro 
octanesulfonate (PFOS). 

• Analysis of bottled water and beverage matrices for FDA and WHO regulated 
analyses. 

 
3.9. CERTIFICATIONS 
 

EEA is currently certified in 45 states and 2 territories to perform various analyses for 
regulated parameters.  EEA is also NELAP accredited in 13 TNI states out of 14 TNI 



CONFIDENTIAL QM – Rev 35 
DATE: 07/01/2013 

SECTION: 3.0 
Page 18 of 298 

  

 
States’ accrediting bodies.  EEA holds primary accreditation under California NELAP 
(01114 CA) and ELAP Program (Certificate No. 1422).  Please refer to Table 3-1 for the 
list of the states, laboratory identification number, and the certification type.  An updated 
list is available in the QA office. 
 
A copy of EEA’s NELAP Accreditation plus NELAP fields of accreditation (Fig. 4-3, 
Fig. 4-4) and a copy of the CA ELAP plus Fields of Testing are attached (Figures 4-5 and 
14-6).  The most recent certification is available in the QA office. 
 
Arizona Dept of Health Services requires that a copy of EEA’s AZ certification and 
License (AZ0778) be attached in the Lab QM. See the AZ License and list of license 
parameters in Appendix I.  The most recent certification is available in the QA office. 
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Table 3-1 State Certifications 
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EEA may accept, analyze, and report results for samples from states in which it is not 
certified if the results are intended for non-regulatory monitoring. 
 
When there is a change in lab location or ownership, the laboratory will report in writing 
to the accrediting authorities within 30 calendar days of the change. 

 
3.10. SUBCONTRACTED LABORATORY WORK 

 
3.10.1. On occasion laboratory work may be subcontracted to certified laboratories approved by 

EEA. The subcontractor laboratory will be approved only if the laboratory meets all the 
necessary certification requirements required by the state where the samples are 
collected. For example, samples collected from Alaskan Public Water supplies for 
compliance monitoring must be analyzed by a laboratory certified by the State of Alaska 
or the USEPA (18 AAC 80.255). For any part of testing covered under NELAP, the 
laboratory sends the work to a subcontractor accredited under NELAP or to a laboratory 
that meets applicable satisfactory and regulatory requirements for performing the test 
and submitting the results of the tests performed [TNI-EL-V1M2-2009-4.5.1][ISO/IEC 
17025:2005(E)-4.5.1].  For ISO 17025 subcontracted work, EEA subcontracts work to 
an ISO 17025 subcontractor or qualified non ISO 17025 accredited subcontractor.  Refer 
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to the Nonmethod 31 SOP for the requirements for Non ISO 17025 accredited 
subcontractors. 

 
3.10.2. Under no circumstances will work be subcontracted without client approval. The 

laboratory advises the client in writing of its intention to sub-contract any portion of the 
testing to another laboratory during the project bid proposal or purchase order 
procurement [TNI-EL-V1M2-2009-4.5.2][ISO/IEC 17025:2005(E)-4.5.2]. Test results 
provided by the subcontractor are identified by the subcontractor name or applicable 
accreditation number. The subcontractor shall report the results in writing or 
electronically [TNI-EL-V1M2-2009-5.10.6] [ISO/IEC 17025:2005(E)-5.10.6].  The 
laboratory shall make a copy of the subcontractor’s report available to the client when 
requested by the client or when required by regulations.   

 
3.10.3. Subcontracted work is documented in the chain of custody (COC).  The COC and other 

appropriate records are included with the final data package as part of the final 
deliverables.  To comply with California ELAP regulations (Title 22, Division 4, 
Chapter 19, Article 10, Section 64819), EEA’s reports must include the original copies 
of reports prepared by the subcontracted laboratories.  See section 14.4 for all the 
information required in the final test report. 

 
3.10.4. To help ensure all subcontractors meet EEA’s Data Quality Objectives and consistently 

produce documented data of known quality, EEA requires that the following 
documentation should be submitted by the vendor for review: 

 
(1) NELAP laboratory accreditation, or state certifications that meet the applicable 

statutory and regulatory requirements 
(2) Laboratory Quality Manual(QM) or at the minimum the signed cover page and 

table of contents of the lab QM (non-NELAP accredited facilities only) 
(3) Notify EEA of 2 failed Proficiency Testing (PT) results or any changes of 

certification status either suspension or revocation for any relevant tests, if 
applicable. 

(4) Recent state onsite audit findings for the relevant methods and corrective action 
report, if applicable 

(5) For Non-NELAP lab, a copy of Data Integrity/Ethics Policy, if available 
 

3.10.5. At a minimum, the lab’s NELAP accreditation or states certification status and the 
signed cover page and table of contents of the lab QM is verified. 

 
3.10.6. Data deliverables must meet EEA’s project needs and requirements. EEA assumes 

responsibility to the client for the subcontractor’s work, except in the case where a client 
or a regulating authority specified which subcontractor is to be used [TNI-EL-V1M2-
2009-4.5.3][ISO/IEC 17025:2005(E)-4.5.3]. At a minimum, laboratory deliverables 
submitted to EEA must include final report, QC results and acceptance limits.  Level 4 
data deliverables may be requested by EEA for review as needed.  Onsite audit of 
subcontract laboratory may also be conducted by EEA as needed. 
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3.10.7. Project managers and the designated subcontracting administrator must ensure all 
applicable quality documents specified in section 3.10.4 to evaluate subcontractor’s 
qualifications are submitted to EEA for review by the subcontracting administrator.  The 
subcontracting administrator will ensure that all approved subcontract labs and EEA’s 
representatives have signed the required Subcontract Vendor Agreement/checklist.  
Before subcontracting samples, the designated subcontracting administrator shall review 
certifications to ensure that the laboratory’s subcontractor’s certification/ accreditation is 
current.  If certification is not current, the subcontracting administrator shall contact the 
vendor for a current copy of the vendor’s certification before shipping samples. 

 
3.10.8. A register of all subcontractors and a record of evidence (such as NELAP accreditation 

or appropriate compliance to applicable regulatory requirements) are kept by the 
designated subcontracting administrator [TNI-EL-V1M2-2009-4.5.4][ (ISO/IEC 
17025:2005(E)-4.5.4]. A list of subcontracted laboratories approved by EEA is available 
in the server. 

 
3.10.9. For samples originating in Massachusetts and subcontracted to another lab, EEA must 

identify, in writing, those samples needing special reports (e.g. MCL exceedance).  The 
subcontract laboratory is responsible for notifying EEA and Massachusetts DEP of any 
MCL exceedances within 24 hours of obtaining valid data. 

 
3.10.10. Refer to the Nonmethod 31 SOP for detailed Subcontracting procedures. 

 
3.11. FACILITIES 

 
3.11.1. ACCOMODATIONS 
 

EEA’s main laboratory is located at 750 Royal Oaks Drive, Suite 100 in Monrovia, 
California.  It has more than 20,000 square feet of analytical laboratory workspace plus 
almost 15,000 square feet of support space with a staff of 109 in 2011.  Figure 3-1 and 
Figure 3-2 contain the Floor Plans for the first and second floors, respectively of the 
Monrovia facility. 
 
The Monrovia facility is controlled by access control locks which provide entry through 
plastic keycards stored with digital signatures of each employee.  
 
Departments of the Main Laboratory include: 
 
Asbestos 
GC extractables/volatiles 
GC/MS extractables/volatiles 
Ion Chromatography 
LC/MS/MS Extractables 
Metals/Metals Prep 
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Microbiology 
Organic extractions 
Radiochemistry 
Sample Disposal 
Sample Receipt 
Shipping – sample bottle preparation 
Wet Chemistry (including General Physical) 
 
In addition to the Monrovia facility, there are three service centers that are a part of the 
laboratory.   
 

• The Inland Empire/Microbiology Lab located at 1012 E. Cooley Dr., Ste P, Colton, 
California, 92324; 

• The Southwest Center located at 15953 N. Greenway Hayden Loop, Ste. C, 
Scottsdale, Arizona 85260; 

• The Northern California Center is located at 180 Blue Ravine Road, Suite A & B, 
Folsom, CA 95630. 

 
The management systems that are compliant with TNI Standards and ISO 17025 that are 
documented in the laboratory Quality Manual covers work carried out in the Monrovia 
facility and in-house sampling procedures associated with field activities. 

 
3.11.2. ENVIRONMENTAL CONDITIONS 

 
3.11.2.1. The laboratory ensures that the laboratory environment conditions do not invalidate 

the results or adversely affect the required quality of any measurement. 
 

3.11.2.2. The laboratory monitors, controls and records environmental conditions as required 
by the relevant specifications, methods and procedures, or where they influence the 
quality of the results. 

 
3.11.2.3. Biological sterility and dust are monitored in microbiology to ensure that 

environmental conditions do not jeopardize the results of the environmental tests 
and/or calibrations.  The laboratory micro walls, floors, work surfaces are non-
absorbent and easy to clean and disinfect. 

 
3.11.2.4. Incompatible areas such as Volatiles, Sample Extraction, Microbiology, culture 

handling or incubation, Radiochemistry preparation areas are separated to prevent 
cross-contamination. 

 
3.11.2.5. The laboratory work spaces are adequate, and appropriately clean to support 

environmental testing and ensure an unencumbered work area. 
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Figure 3-1 Floor Plan First Floor 
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Figure 3-2 Floor Plan 2nd Floor 
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4.0 PROGRAM ORGANIZATION AND MANAGEMENT  
 

All EEA’s analysts and technicians analyzing drinking water samples meet the minimum 
qualifications specified in the Manual for the Certification of Laboratories Analyzing Drinking 
Water, Criteria and Procedures, Quality Assurance, 5th Edition. The organization and chain of 
command for the laboratory is shown in Figure 4-9. Details of assigned positions, 
responsibilities and qualifications for senior management personnel are summarized below. The 
laboratory is organized in such a way that managerial staff has the authority and resources 
needed to discharge their duties. Top Management is the Laboratory Director who makes 
decisions on policy, endorses the quality policy statement, and allocates resources to implement 
and maintain the quality system.  The Technical Director, Quality Manager, Technical 
Managers, and deputies are part of the management staff.  The Quality Manager reports directly 
to the EEA Laboratory Director and has the authority to make independent technical judgment 
not influenced by production, marketing and financing issues. Qualified supervisors are 
certified as to their educational and technical background and experience, to ensure that 
supervision is provided by persons familiar with the calibration or test methods and procedures, 
the objective of the calibration or test and the assessment of the results. 
 

4.1. EEA’S LABORATORIES PERSONNEL 
 

4.1.1. Laboratory Director: Mr. Ed Wilson 
 

Mr. Wilson has over 35 years of environmental chemistry and laboratory management 
experience to the laboratory. He sets laboratory policy and is responsible for overall laboratory 
performance and direction. In his role as Lab Director, he has ultimate responsibility for 
ensuring the operational efficiency and accuracy of laboratory procedures, cost analysis, 
overhead control, marketing, and project management.  His guided management principles are 
based on achieving outstanding Customer Service and Technical Excellence. Under his 
direction and leadership, EEA would have systems built on the most sophisticated information 
technology platform and would be proud to have the best technical staff in the industry.  

 

4.1.2. Technical Director: Dr. Andrew Eaton 
 
Dr. Andrew Eaton has over 30 years of analytical experience including over 20 years of 
managerial experience. In his capacity as Technical Director, Dr. Eaton certifies that personnel 
with appropriate educational and/or technical background perform all tests for which the 
laboratory is accredited. Such certification for each personnel is documented in the analyst’s 
initial demonstration of capability (DOC) certification.  The initial DOC certification statement 
was modified to include the certification for the analyst for having the appropriate educational 
and/or technical background.  A copy of the certification statement is retained in the training 
files of each affected employee.   Dr. Eaton is responsible for Project Management on large 
projects with significant technical issues, serves as a technical advisor to the laboratory staff and 
clients, works on special assignments such as productivity assessments and financial analyses, 
as well as marketing activities with clients whose projects are highly technical in nature.  Dr. 
Eaton also serves as a member of the Joint Editorial Board for Standard Methods for the 
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Examination of Water and Wastewater (SM).  In this capacity, he is responsible for 
recommending new methods for inclusion in SM and ensuring that all proposed methods 
include appropriate levels of QC and validation. He is a former member of the TNI Advocacy 
Committee.  Formerly on the Board of actLABS, Dr. Eaton also served as a member of The 
Methods and Data Comparability Board, which reports to the National Water Quality 
Monitoring Council.  

 

4.1.3. Asbestos Technical Manager: Carol J. Belt 
 

Ms. Belt has over 30 years of environmental laboratory experience in EEA conducting 
microbiology and asbestos analyses.  Her expertise includes analysis of drinking water and 
wastewater samples for microbiological testing and asbestos analysis.  She is responsible for 
training analysts in various microbiological procedures and in the analytical method for the 
determination of asbestos fibers in water.  As the Technical Manager for Asbestos analysis, Ms. 
Belt has the overall responsibility for the technical operation of the asbestos testing  in the 
laboratory and currently oversees all aspects of the asbestos testing  She is responsible for 
monitoring the performance of the entire procedure and accurate reporting of all samples 
received for asbestos analysis. She is also responsible to train other technicians on this 
methodology and to certify trained analysts as to their educational and technical background 
and demonstration of capability. 

 

4.1.4. Client Services Manager: Frederick Haley 
 

Mr. Haley has over 27 years of environmental laboratory experience. His experience has 
encompassed analytical method development for soils and water as well as development of 
mobile laboratory services.  Mr. Haley has managed lab operations for both small and large lab 
settings.  He oversaw the daily operations of a small satellite laboratory of 10 staff performing 
basic analytical methods and has also managed a large laboratory of over 150 personnel 
conducting wastewater, soil, hazardous waste and drinking water analysis. In addition Mr. 
Haley has managed projects requiring coordination of schedule, personnel, budget and 
compliance to technical specifications for local, state and federal agencies as well as private 
sector companies.  Mr. Haley is responsible for the daily supervision of 7 project managers. 
 

4.1.5. Quality Manager/Regulatory Consulting Manager: Ms. Nilda B. Cox 
 

Ms. Cox has over 20 years of environmental experience in Quality Assurance/Quality Control 
including hazardous waste management and safety compliance in the laboratory.  Her 
experience also includes eight years as senior chemist and supervisor of chemistry QA/QC 
Methods Development Group, and in-charge of the Industrial Hygiene Monitoring Program for 
a medical device company.  Additional experience includes six years in Research and 
Development in the field of agriculture.  Ms. Cox is responsible for providing QA solutions to 
our clients.   
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In addition to supporting internal QA/QC, Ms. Cox serves as a resource for numerous outside 
entities, providing consulting services in the area of QA/QC to assist them in the development 
of their own in-house QA Programs. 
 
In the absence of the Quality Manager, Robert Dean and Yoon Cha are authorized as the Deputy 
Quality Managers. 

 

4.1.6. Senior Project Manager/Deputy Technical Director: Linda Geddes 
 

Ms. Geddes has over 30 years experience in the field of analytical chemistry related to 
environmental issues, including three years as the Quality Assurance Manager at another 
laboratory, over five years of experience in pharmaceutical chemistry, and 2 years as QA/QC 
Officer for EEA.  Her experience has encompassed analytical methods development and 
validation for soils, sediments and water, maintaining a quality assurance program and 
managing Department of Defense site assessment projects.  These projects have required 
coordination of schedule, personnel, budget, and compliance to technical specifications for 
local, state, and federal agencies, as well as private sector companies.  These included 
compliance monitoring under the Coliform Rule, the Lead and Copper Rule, Phase II and V, the 
Information Collection Rule (ICR), and the Unregulated Contaminant Monitoring Rule 
(UCMR).  Prior to becoming the Quality Assurance Officer, Ms. Geddes was a Project Manager 
at EEA for eight years. 

 
In the absence of the Technical Director, Ms. Geddes is designated as the Deputy Technical 
Director. 

 

4.1.7. Technical Manager/LCMS Supervisor: Mr. Ali Haghani 
   
As EEA’s Technical Manager/LCS Supervisor, Mr. Haghani is responsible for method 
development of new methods and for asset management and currently supervising 4 analysts.  
Mr. Haghani was previously responsible for overseeing six supervisors and a staff of over 50 
analysts performing sample preparation and analysis of environmental samples for organics and 
a wide range of inorganic parameters.  He was also responsible for the day-to-day scheduling of 
analysts workloads, providing guidance and technical expertise to the analyst, and checking the 
validity of their work.  Mr. Haghani has over 17 years of experience in the environmental 
monitoring business and has technical expertise in inorganic and organic analytical chemistry.   

 

4.1.8. Technical Manager/Extraction and GC/MS Supervisor: Mr. Charles Grady 
 

Mr. Grady has over 20 years experience in environmental extraction, environmental wet 
chemistry, environmental GC and environmental GC/MS.  He also has experience in hazardous 
waste, drinking water and waste water testing.  Mr. Grady also has two years of experience as 
an instrument repair service technician.   

 
As Technical Manager/Extraction and GC/MS Supervisor for EEA, Mr. Grady is responsible 
for supervising 18 analysts, meeting quality control and method requirements, scheduling work, 
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recruiting and training staff, and managing the group budget.  He works closely with Client 
Services, the Lab Directors and department managers to schedule incoming work and to meet 
QC requirements and specific client needs. 

 

4.1.9. Technical Manager/GC/HPLC Supervisor: Ms. Sophia Liang 
 

As EEA’s Technical Manager or GC/HPLC supervisor, Ms. Liang is responsible for day to day 
supervision of a staff of 8 analysts performing organic analysis by GC and HPLC (High 
Performance Liquid Chromatography).  Ms. Liang schedules analysts’ workloads to ensure that 
holding times are not exceeded, approves final data, and insures that all QA guidelines are met.  
Ms. Liang has over 8 years of experience performing organic analyses.      

 

4.1.10. Technical Manager/Inorganic Supervisor: Mr. Walter Hsieh 
 
As EEA’s Metals/Radiochemistry/Wet Chemistry supervisor, Mr. Hsieh is responsible for day 
to day supervision of a staff of 24 analysts performing inorganic analyses such as metals, 
radiochemistry and wet chemistry.  Mr. Hsieh schedules analysts’ workloads to ensure that 
holding times are not exceeded, approves final data, and insures that all QA guidelines are met.  
Mr. Hsieh has over 20 years experience performing metal and organic analyses in 
environmental laboratories. 

 

4.1.11. Technical Manager/Microbiology Supervisor: Ms. Polly Barrowman 
 
Ms. Barrowman has over 5 years of microbiology and biology experience. She obtained her BS 
in Biology and Chemistry at Western Michigan University in 2003 and her MS in 
Environmental Biology at University of Aberdeen, Scotland in 2005.  She has been a 
Microbiologist at EEA’s since June 2009, with experience performing water suitability, 
inhibitory residues, standard plate counts, and coliform analyses. Ms. Barrowman ensures that 
all holding times are not exceeded and that all QA guidelines are met.  Ms. Barrowman is 
responsible for the daily supervision of a staff of 9 laboratory personnel.   

 

4.1.12. LIMS Manager: Mr. Ryan Chang 
Mr. Chang has over 15 years of IT experience including technical support for several nationally 
syndicated radio shows, website implementation for several fortune 1000 companies, intra and 
internet e-commerce development and was a webmaster for UCLA Business Law Courses. He 
is skilled in multiple server-side, client-side, database, web server, app-server and e-commerce 
languages. He holds a Bachelor’s of Science in Computer Science and Engineering and a 
Bachelor of Arts in Economics both, from UCLA. 

 

4.1.13. Deputy Lab Director: Mr. James Hein 
 

Mr. Hein has over 30 years of environmental laboratory experience. His experience has 
encompassed analytical methods development for soils, sediments and water, the development 
of data assessment procedures for validation of analytical data, and the implementation of 
numerous bench scale treatment studies for the removal of various environmental pollutants.  
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He has managed projects requiring coordination of schedule, personnel, budget and compliance 
to technical specifications for local, state and federal agencies as well as private sector 
companies.  In the absence of the Lab Director, Mr. Hein is designated as the Deputy Lab 
Director. 

 
4.2. QUALITY SYSTEMS PROGRAM AND ITS MANAGEMENT 
 

The Quality Systems Program is dynamic and is updated frequently when changes to policy and 
procedures are necessary.  The Quality Manager has direct access to the highest level of 
management, which is the Laboratory Director, where decisions are made on laboratory policy 
or resources [TNI-EL-V1M2- 2009-4.1.7.1]. It is the responsibility of the Quality Manager to 
oversee all aspects of this program and document the participation of all staff members.  In 
order to administer and manage this program, the Quality Manager must be knowledgeable in 
the TNI Quality Systems and ISO 17025 Current Standards and their implementation [TNI-EL-
V1M2- 2009-4.1.7.1, 4.2.8.2].  Attendance at the TNI Interim and annual Conferences should 
be documented in the training files of the Quality Manager. 
 
Vital areas of the Quality Systems Program include: 
 

4.2.1. Preparing annual reports to management on QA related activities in the laboratory. Through the 
annual report, the Quality Manager notifies the laboratory management of deficiencies in the 
Quality Systems and monitors corrective actions.  (Section 16.4)  This includes a periodic QA 
report, reports on internal and external PT samples, and verbal transmittal of QA information to 
the Laboratory Director and group supervisors during a weekly staff meeting.  

 
4.2.2. Coordinating analyses of Proficiency Testing (PT) (i.e. water supply study-WS, water pollution 

study-WP) or blind performance samples; investigating any problems associated with the 
results; reviewing results, problems and corrective actions with the analytical and supervisory 
staff; providing timely response to certification authorities with respect to any identified 
problem areas.  (Section 16.3) 

 
4.2.3. Implementing procedures that allow for adequate documentation and control of specific 

documents.  These procedures use a unique identification system that allows for tracking and 
traceability of official copies and the time period the procedure or document was in force. To 
ensure that the Quality Manual and SOPs remain controlled documents, the master SOPs and 
Quality Manual (original official version of the SOP and Quality Manual) and copies of the 
SOP and Quality Manual will be identified. The cover page of each copy will contain a unique 
identification indicating that the document is controlled copy  ___ of ____ copies, initialed and 
dated by the Quality Manager (or designee) in red ink.  This ensures that the analyst is using 
the current version.  Refer to the Nonmethod 25 SOP for detailed Document Control 
procedures. 
 

4.2.3.1. The Quality Manual and Standard Operating Procedures (SOP) of EEA are reviewed and 
updated if needed at least once a year to ensure continuing suitability and compliance with 
applicable requirements.  The laboratory’s document control system allows for the 
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amendment of documents by hand, pending the reissue of the documents.  The changes are 
clearly marked, initialed and dated by the personnel that performed the original review.  The 
revised document formerly reissued as soon as practicable [TNI-EL-V1M2- 2009-4.3.3.3, 
4.3.3.1][ISO/IEC 17025:2005(E)-4.3.3.3, 4.3.3.1]. All appropriate laboratory personnel 
signs the Quality Manual Signature Page / SOP Training Documentation Form after the 
annual review of the Quality Manual / SOPs. 
 

4.2.3.2. See Figure 4-1 QM Signature Page for a copy of the QM Signature Page. See Figure 4-2 
SOP/Method Training Documentation for a copy of the SOP Training Documentation Form.  
See Table 4-1 for a list of SOPs.  

 
4.2.3.3. A SOP/ QM Distribution Form is prepared for each SOP/ QM that includes the SOP/QM 

ID, control number, individual receiving the SOP/QM, date of issue and the date of 
completion of the analyst’s SOP/QM training documentation. 

 
4.2.4. Documenting participation and performance of the laboratory staff in initial and continuing 

training courses. 
 

4.2.5. Overseeing and maintaining the training program files for each analyst at EEA.  
 

4.2.6. Providing guidelines for the QS orientation program to newly hired personnel and ensuring that 
they are familiar with the quality systems program operating within the laboratory. 

 
4.2.7. Interacting with auditors and certifying authorities for in-state programs, out-of-state programs, 

and internally to the laboratory.  (16.2) 
 
4.2.8. Serving as focal point for initiation, implementation, review and dissemination of QA/QC 

Guidelines to ensure that data quality meets the objectives of certifying authorities and 
maintaining documentation of those guidelines. 

 
4.2.9. Maintaining copies of procedural write-ups and QA documentation files, and ensuring that all 

personnel working in the laboratory follow established standard operating procedures that do 
not compromise the quality of data submitted to clients or violate rules and guidelines from 
certifying agencies. 

 
4.2.10. Ensuring that analysts are monitoring long-term quality control trends with quality control 

charts and insuring that corrective action is initiated whenever an out of control event occurs. 
 

4.2.11. Ensuring that sample log-in and traceability are done correctly and that the chain of custody 
forms and other relevant documentation are properly maintained by periodic spot checks of the 
records. 

 
4.2.12. Implementing a record management/archival system for control of laboratory notebooks; 

instrument logbooks; standard logbooks; records for data reduction, validation, storage, and 
reporting; training records for personnel no longer with the laboratory; outdated manuals and 
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SOPs; and the eventual removal of outdated documentation.   Archived information is stored 
physically or electronically in-house for 3 months and then physical files are transferred off-
site, for storage for 2 years for Arizona or 3 years for Wisconsin.  Electronically scanned files 
are stored for 5 years as per NELAP, and additional 5 years as per Massachusetts, Hawaii and 
New York. All hard copies and electronic files for Asbestos test method are stored for 30 years.  

 
4.2.13. Maintain a log of names, initials and signatures for all individuals responsible for signing or 

initialing any laboratory records is maintained by the QA group.   
 

4.2.14. Writing or reviewing QA project specific plans. 
 

4.2.15. Providing the staff with quality assurance information and updates. 
 

4.2.16. Ensuring that all laboratory procedures currently in use are acceptable and will not compromise 
quality.  

 
4.2.17. Where QA oversight is needed, the Quality Manager (or designee) functions independently 

from the laboratory operations.  The Quality Manager evaluates data objectively and performs 
assessments without managerial influence.  The Quality Manager may enlist the aid of various 
supervisors of the analytical groups in order to achieve these objectives.  The Quality Manager 
and/or a designee should perform periodic audits of laboratory data or procedures to ensure that 
QA objectives are being met. The Quality Manager or designee must have a general knowledge 
of the analytical test methods for which the data review is performed and will arrange for or 
conduct annual internal audits per TNI-EL-V1M2-2009-4.1.7.1.e and 4.1.7.1.f. 

 
4.2.17.1. Maintaining current certifications, licenses and accreditation materials.  See section 3.9 for 

more information about certification. 

 
4.3. STAFF RESPONSIBILITY 

 
A comprehensive Quality Systems Program requires the involvement of all laboratory 
personnel.  The level of involvement for each staff member is dependent upon his or her 
assignment within the laboratory.  Laboratory analysts are responsible for quality control 
parameters that are done at the time of analysis.  Laboratory management is responsible for 
monitoring and evaluating the results of the quality control procedures performed by the 
analysts. 
 
The minimum level for qualifications, experience, and skills necessary for each position varies 
by job position. A list for each position is available in QA for review. The laboratory follows 
minimum requirements as per the EPA Drinking Water Manual and TNI Standards.  

 
4.3.1. Initial Training 

 
4.3.1.1. The objective for data generated by EEA is that the quality and consistency of the data 

produced be independent of the analyst performing the analysis.  This can only occur when 
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all analyses are performed using SOPs, and the analyst performing the procedure has been 
properly trained and has demonstrated proficiency with the analysis.  This is accomplished 
at EEA by having a training checklist for each group or set of analyses within a group. 
 

4.3.1.2. This checklist is followed for each trainee analyst by the group supervisor with the help of 
an assigned analyst mentor.  The trainee is issued a set of training materials (i.e. safety 
information, SOP, Ethics SOP, method reference etc.) and is given hands-on training under 
the direct supervision of the mentor analyst or supervisor.  Progress is monitored closely for 
the first three to six months by using frequent performance reviews, quality control check 
samples, performance audits and bench sheet reviews. 

 
4.3.1.3. IDC Certification serves as a record of Authorization and Competence [TNI-EL-V1M2- 

2009-5.2.5][ISO/IEC 17025:2005(E)-5.2.5]. All Analysts, including contracted personnel 
when hired, are required to undergo the same training (IDC, MDL Studies, ability to achieve 
a low background, the precision and accuracy required by the method and satisfactory 
performance on a PT sample), and IDC Certificate of Competence [TNI-EL-V1M2-2009-
5.2.1][ISO/IEC 17025:2005(E)-5.2.1]. A copy is filed in the analyst training record. 
Demonstration of Capability will also be done for analysts working as a unit. Examples are 
extraction analysts preparing the IDC and MDL samples and the prepared sample analyzed 
by the appropriate GC, GCMS, or HPLC analysts. IDC certification is completed for the 
group of analysts. 

 
4.3.1.4. Initial training for a field sampling personnel is done through overall sampling procedure 

technique review and through duplicate samples for each new method and/or matrix that 
each of the field sampling personnel first performed.   

 
For field sampling testing, DOC and MDL studies are performed initially and repeated at 
the frequency that the specific method requires.  

 
4.3.2. On-going Training/Annual Competency Check 

 
The laboratory performs an annual competency check for each analyst to ensure that each 
technical employee demonstrates an initial and ongoing proficiency for the tests performed by 
the technical employee. 
 
On-going proficiency checks are conducted to ensure that the training of personnel is kept up-
to-date by the following: 

 
4.3.2.1. A certification that the technical personnel have read, understood and agreed to perform the 

most recent version of the test method (the approved method or standard operating 
procedure) and documentation of continued proficiency by at least one of the following 
once per year: 
 

4.3.2.1.1. Acceptable performance of a blind sample (single blind to the analyst).  
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4.3.2.1.2. Another initial demonstration of method performance 

 
4.3.2.1.3. Successful analysis of a blind performance sample on a similar test method using the 

same technology (e.g., GC/MS Volatiles by purge and trap for 524.2, 624 or 5030B/8260) 
would only require documentation for one of the test methods [TNI-EL-V1M3 to V1M4-
ISO-2009]. The laboratory must determine the acceptable limits of the blind performance 
sample prior to analysis. The laboratory uses the Provider acceptable TNI limits of any 
blind PT sample that is used to document the annual proficiency documentation for each 
analyst. 

 
4.3.2.1.4. At least four consecutive laboratory control samples with acceptable levels of precision 

and accuracy as per method specified precision and accuracy limits.   
 

4.3.2.1.5. If the previous item cannot be performed, because spiking is not an option or QC samples 
not available, analysis of authentic samples that have been analyzed by another trained 
analyst with statistically identical results or analysis of Proficiency Test samples obtained 
from NIST approved providers can be done. 

 
4.3.2.1.6. For specialized situations where extraction analysts have to do the sample preparation for 

LCS and MDL samples and the analyses of the prepared samples are done by the analysts 
belonging to another group, such as GC or GCMS areas, the group as a unit completes a 
Demonstration of Capability. 

 
4.3.2.2. Evidence on file that demonstrates that each employee has read, understood, and is using the 

latest version of the laboratory’s in-house SOP documentation and all other documentation, 
which relates to his/her job responsibilities. 
 

4.3.2.3. Training courses or workshops on specific equipment, analytical techniques or laboratory 
procedures shall all be documented. 

 
4.3.3. Training Records 

 
A training file for each analyst and method is kept in the QA department along with a training 
history form completed at the inception of the present training program or at the time of 
employment.  Each analyst’s training file includes; a resume indicating the analyst’s 
qualifications, experience, transcript of records, job description, and an initial demonstration of 
capability (IDC) and continuing demonstration of proficiency for each analyst. Up-to-date 
training records of courses in ethical and legal responsibilities, including potential punishments 
and penalties for violations, are kept in the QA department. 
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Figure 4-1 QM Signature Page 
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Figure 4-2 SOP/Method Training Documentation Form 

 

  



CONFIDENTIAL QM – Rev 35 
DATE: 07/01/2013 

SECTION: 4.0 
Page 37 of 298 

 

Table 4-1 List of SOPs 
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Note: The most current SOP list is available in the QA Department for review. 
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Table 4-2 Other Certifications 

# AGENCY LAB ID EXPIRATION DATE 

1 LACSD 10249 ------- 

2 Radioactive Material License 3069-19 March 15, 2020 

3 Soil Permit S-65114 February 26, 2013 

4 
CUPA Consolidate Permit/License to 
Operate 

AR0036980 June 30, 2013 

5 
Drug Enforcement Administration 
(DEA) 

RE0438158 August 31, 2013 

 
 The most current licenses are available in the QA Department for review. 
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Figure 4-3 State of California Accreditation 
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Figure 4-4 List of California Accredited Analytes 
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Figure 4-5 Laboratory Certificate - State of California (ELAP) 
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Figure 4-6 California (ELAP) Field of Testing 
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Figure 4-7 LA County Fire Department License to Operate 
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Figure 4-8 Drug Enforcement Administration Certificate 
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Figure 4-9 EEA Organizational Chart 
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5.0 QUALITY ASSURANCE OBJECTIVES 
 

Before analytical data can be used, the quality of data produced by EEA is measured by 
the following characteristics: precision, accuracy, completeness, representativeness, 
comparability, timeliness, and documentation, used in the determination of the suitability 
of the data for a given purpose.  EEA has set specific objectives for each of these 
characteristics as a means of meeting the data quality objectives of the client. A definition 
of each of the characteristics follows, along with the specific objectives for each of the 
characteristics. 
 

Table 5-1 lists specific limit objectives for precision and accuracy for drinking 
water analyses.  
 
Table 5-2 lists specific limit objectives for precision and accuracy for wastewater 
analyses.  
  
Table 5-3 lists specific limit objectives for precision and accuracy for hazardous 
waste analyses. 

 
Criteria for precision and accuracy included are only for representative reference 
methods.  Criteria for the other methods and specific analytes can be found in relevant 
SOPs. 

 
5.1. PRECISION 
 

Analytical precision is an important component of overall data quality since it is a 
measure of how far an individual determination may be from the mean of replicate 
measurements (how well replicate analyses agree).  If the precision of an analysis is poor, 
there is a good probability that the reported result will differ substantially from the true 
value even if there are no systematic errors leading to bias in the result.  Precision is often 
directly related to concentration.    

 
5.1.1. EEA uses Relative Percent Difference (RPD) to measure agreement between duplicate 

analyses.  RPD is calculated as follows: 
 
 

(S-D) 

(S+D)/2 
RPD = X 100  

 
 

where; 
 
 RPD = Relative Percent Difference 
 S = First Sample Value (original)  

D = Second Sample Value (duplicate) 
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5.1.2. The precision of a method is expressed as the Relative Standard Deviation (RSD) of the 

percent recoveries.   Percent RSD (%RSD) is calculated as follows: 
 

 
S 

Xavg 
%RSD = X 100  

 
where: 
 
 Xavg  =  the arithmetic mean of the recovery values, and 
 

S =

 
(Xi-X)2 

n-1 
   Σ

 
 

where: 
 
 S = Standard Deviation 
 Xi =  the individual recovery values 

X = the arithmetic mean of the recovery values 
 n = the number of determinations 

 
5.1.3. To assess precision in the laboratory, EEA uses the following: 

 
• Duplicate Samples 

• Duplicate Matrix Spikes 

• Duplicate Laboratory Control Samples 

• Control Charts 
 

5.2. ACCURACY 
 

Accuracy is the agreement between an experimentally determined value and the accepted 
reference value (deviation of the analytical value from the “true or known value).  
Analytical accuracy is a measure of analytical bias due to systematic errors.  A measure 
of this bias along with a measure of the precision will provide the overall accuracy of the 
results.   
 
The true value for field samples are never known, so accuracy measurements are made on 
the analysis of QC samples analyzed with field samples.  The primary QC tools for 
assessing accuracy are control standards (LCSs), matrix spikes and spike duplicates 
(MS/MSD), and surrogate spikes. 

 
5.2.1. Spike recoveries are calculated as follows: 
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SSR - SR

SA
%R = X 100

 
 
Where; %R = percent spike recovery 
 SSR = spiked sample result 
 SR = sample result 
 SA = spike amount added 

 

 
5.2.2. For Laboratory Control Samples, percent recovery (%R) is calculated as follows: 

found concentration

true concentration
%R = X 100

 
 

5.2.3. Accuracy is monitored for nearly all methods by percent recoveries of the LCSs and 
plotted on control charts.  The mean recovery ± 2 standard deviations are the warning 
limits, and the mean recovery ± 3 standard deviations are the control limits. In the event 
that the method has no acceptance criteria, control charts are reviewed and evaluated to 
establish internal limits or guidelines [TNI-EL-V1M4-2009-1.7.4.2.a].  

 
To assess accuracy, EEA uses the following: 
 

• MRL Checks 

• Laboratory Control Samples 

• Matrix Spikes 

• Certified Reference Materials 

• Blind QC Samples 

• Control Charts 
 

5.3. REPRESENTATIVENESS/SAMPLING OF SUB-ALIQUOT 
 

All sample aliquots, which are analyzed, must be representative of the bulk sample from 
which they are taken [TNI-EL-V1M2-2009-5.7.1][ISO/IEC 17025:2005(E)-5.7.1].  
Representativeness is easily achieved for aqueous samples free of suspended material.  
Obtaining a representative sample is a more difficult task for soils and sludge. 

 
Unless a sample is known to be non-randomly heterogeneous in its composition, the most 
appropriate manner of obtaining a representative aliquot for analysis is by simple random 
sampling after the material has been mixed as thoroughly as possible.  Thorough mixing 
is acceptable for inorganic analyses, but any samples requiring volatile or semi-volatile 
organic analyses must be handled in a manner which minimizes loss of these volatile 
compounds from the sample.   
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Representativeness is also impacted by conditions of sample receipt.  EEA documents all 
samples that do not meet acceptance criteria (TNI-EL-V1M2-2009-5.8.3) (ISO/IEC 
17025:2005(E)-5.8.3). 

 
The laboratory documents the sampling techniques of aliquots from a submitted sample 
in the method SOPs to ensure that representativeness of samples are obtained. (TNI-EL-
V1M2-2009-5.7.1)(ISO/IEC 17025:2005(E)-5.7.1). 

 
5.4. COMPARABILITY 
 

The characteristic of comparability determines whether analytical conditions are uniform 
for each analytical run to insure that all of the reported data will be consistent.  This 
requires temporal stability of analytical conditions within the laboratory. 

 
To insure temporal stability, uniform analytical and quality control protocols will be 
closely adhered to for each analytical run.  In addition, traceable standards are used as 
part of every analytical run.  Every analyst is required to demonstrate his precision and 
accuracy for a particular analysis by analyzing four replicate matrix spiked samples.  All 
newly trained or backup analysts must demonstrate comparable precision and accuracy. 

 
5.5. COMPLETENESS 
 

The characteristic of completeness is a measure of the percentage of specified data which 
are valid.  Valid data are obtained when samples are analyzed in accordance with the 
quality control procedures outlined in this manual and none of the quality control criteria 
is exceeded. 

 
Sample data which does not meet the specified quality control criteria will automatically 
be reanalyzed if sufficient quantity of sample is available and analytical holding times 
have not been exceeded.  The laboratory strives for a completeness percentage of 100%. 

 
5.6. TIMELINESS 
 

EPA guidelines require that samples be analyzed for constituents within specified holding 
times.  These holding times represent a compromise between allowance of a realistic time 
to perform the analysis and minimization of elapsed time to insure sample integrity. 

 
EEA has adopted a computerized sample tracking system and supervisory review process 
to insure that samples are scheduled for extraction and analysis within the EPA holding 
times.  In the unforeseen circumstance of instrument performance problems, EEA will do 
everything possible to meet EPA holding times without compromising the quality of the 
reported data.   The client is notified if a holding time is exceeded. 

 
5.7. DOCUMENTATION 
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Proper documentation is a vital component in supporting the integrity of analytical 
results.  All of the proceeding quality control components will not support reported data 
unless they have been fully documented for subsequent review.  EEA maintains 
documentation of sample handling, chain of custody (if applicable), analytical 
procedures, raw and calculated data, supporting chromatograms, quality control data, and 
final reports.  Please see section 14 for data reduction, validation, and reporting 
procedures. 

 
NOTE: When the method does not specify the Acceptance Limit, recovery limits are 
based on control charts. 
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Table 5-1 Precision and Accuracy for Drinking Water for Mid or High Level Spikes 

(A)  Inorganics - Wet Chemistry 

Parameter Method Name Method Number Parameters/ Analytes 

Accuracy 
 Precision RPD 

Maximum LCS/LFB MS/LFM 

% Rec. % Rec. 

Alkalinity SM 2320B 

Bicarbonate 90 - 110 80 - 120 10 

Carbonate 90 - 110 80 - 120 10 

Hydroxide 90 - 110 80 - 120 10 

Bromate, BrO3 EPA 317 Bromate 90 - 110 75 - 125 20 

 Bromate, BrO3 EPA  300.1  Bromate 90 - 110 75 - 125 20 

 Bromide, Br EPA 300.0  Bromide 90 - 110 80 - 120 20 

 Bromide, Br EPA 300.1 Bromide 90 - 110 85 - 115 20 

Chloride, Cl EPA 300.0 Chloride 90 - 110 80 - 120 20 

Chlorine Dioxide SM 4500-ClO2 D Chlorine Dioxide 85 - 115 85 - 115 15 

Chlorite, ClO2 EPA 300.0 Chlorite 90 - 110 80 - 120 20 

Chlorite, ClO2 EPA 300.1 Chlorite 90 - 110 85 - 115 20 

Chlorite, ClO2 EPA 317.0 Chlorite 90 - 110 85 - 115 20 

Chlorate, ClO3 EPA 300.0  Chlorate 90 - 110 80 - 120 20 

Chlorate, ClO3 EPA 300.1 Chlorate 90 - 110 85 - 115 20 

Color SM 2120B Color - - 

+1 unit (0-10) 

+5 units (10-110) 

+10  units (>110) 

Conductivity SM2510B Conductivity 95 - 105  -  20 

Corrosivity (Langlier 
Index) 

SM 2330B Corrosivity  85 - 115 85 - 115 15 

Cyanide 
SM4500CN-F, G Cyanide 80 - 120 80 - 120 20 

EPA335.4 Cyanide 90 - 110 90 - 110 20 

Fluoride SM 4500 F-C Fluoride 81 - 116 73 - 124 20 

Free & Total Chlorine SM 4500 Cl G Free & Total Chlorine 85 - 115 85 - 115 15 

Hardness EPA 200.7/SM 2340B Calcium Hardness  -   -  - 

Nitrate  EPA300.0/353.2 Nitrate 90 - 110 80 - 120 20 

Nitrate & Nitrite   EPA 353.2 Nitrate & Nitrite 90 - 110 90 - 110 20 

Nitrite  
EPA300.0 Nitrite  90 - 110 80 - 120 20 

EPA353.2 Nitrite  90 - 110 90 - 110 20 

Odor SM 2150B Odor  -   -  20 

o-Phosphate 
365.1 o-Phosphate 90 - 110 90 - 110 20 

SM4500 P-E, PF o-Phosphate 90 - 110 90 - 110 20 
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Parameter Method Name Method Number Parameters/ Analytes 

Accuracy 
 Precision RPD 

Maximum LCS/LFB MS/LFM 

% Rec. % Rec. 

Perchlorate EPA 314.0  Perchlorate 85 - 115 80 - 120 15 

pH SM4500-HB            pH 98 - 102  -  + 0.1 pH unit 

Phenols EPA 420.1/420.4 Phenols 70 - 130 70 - 130 10 

Residual Disinfectant 
(Total/ 
Free Residual Chlorine) 

SM4500 Cl-G 
Residual  
Disinfectant  

85 - 115  -  20 

Silica 

EPA200.7 Silica 85 - 115 70 - 130 - 

SM 4500 SiO2C 
Dissolved /Reactive 
Silica 

85 - 115 70 - 130 20 

Total Dissolved Solids 
(TDS) 

SM 2540C 
Total Dissolved Solids 
(TDS) 

80 - 114  -  20 

Total Suspended Solids 
(TSS) 

SM 2540D 
Total Suspended Solids 
(TSS) 

80 - 120  -  10 

Sulfate EPA 300.0 Sulfate 90 - 110 80 - 120 20 

Total Organic Carbon  SM 5310C/EPA 415.3 TOC 80 - 120 80 - 120 20 

Dissolved Organic Carbon  SM 5310C/EPA 415.3 DOC 90 - 110 80 - 120 20 

Turbidity EPA180.1 Turbidity 90       -    110 N/A  
 

20 

UV 254 
SM 5910 B/EPA 
415.3 

UV/SUVA 82 - 134 N/A  
15 (6.0 
mg/L/DOC)             
20 (0.5 mg/L  

(B)  Inorganics – Metals 

Parameter Method Name EPA Method Number Parameters/ Analytes 

Accuracy 
Precision RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec % Rec 

Chromium VI EPA 218.6 
Chromium VI 
(Dissolved) 

90 - 110 90 - 110 20 

Mercury EPA 245.1 Mercury, Hg 85 - 115 70 - 130 20 

Metals EPA200.7 

Aluminum, Al 85 - 115 70 - 130 20 

Barium, Ba 85 - 115 70 - 130 20 

Beryllium, Be 85 - 115 70 - 130 20 

Boron, B 85 - 115 70 - 130 20 

Calcium, Ca 85 - 115 70 - 130 20 

Cadmium, Cd 85 - 115 70 - 130 20 

Chromium, Cr 85 - 115 70 - 130 20 

 Copper, Cu 85 - 115 70 - 130 20 

 Iron, Fe 85 - 115 70 - 130 20 

Magnesium, Mg 85 - 115 70 - 130 20 
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Parameter Method Name EPA Method Number Parameters/ Analytes 

Accuracy 
Precision RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec % Rec 

Metals 
(con’t.) 

EPA200.7 

Manganese, Mn 85 - 115 70 - 130 20 

Nickel, Ni 85 - 115 70 - 130 20 

Potassium, K 85 - 115 70 - 130 20 

Silica, SiO2 85 - 115 70 - 130 20 

Silver, Ag 85 - 115 70 - 130 20 

Sodium, Na 85 - 115 70 - 130 20 

Thallium, Ti  85 - 115 70 - 130 20 

Tin, Sn 85 - 115 70 - 130 20 

Zinc, Zn 85 - 115 70 - 130 20 

Metals EPA200.8 

Aluminum, Al 85 - 115 70 - 130 20 

Antimony, Sb 85 - 115 70 - 130 20 

Arsenic, As 85 - 115 70 - 130 20 

Barium, Ba 85 - 115 70 - 130 20 

Beryllium, Be 85 - 115 70 - 130 20 

Cadmium, Cd 85 - 115 70 - 130 20 

Chromium, Cr 85 - 115 70 - 130 20 

Copper, Cu 85 - 115 70 - 130 20 

Lead, Pb 85 - 115 70 - 130 20 

Manganese, Mn 85 - 115 70 - 130 20 

 
(C)  Microbiology/Microscopy Tests 

Parameter Method Name Method Number Analyte Parameter 

Accuracy 
Precision RPD 
Maximum  

LCS/LFB MS/LFM 

% Rec. % Rec. 

Asbestos EPA 100.2 Asbestos  -   -  - 

Fecal Coliforms--EC 
Medium, MTF 

SM9221E 
 

Fecal Coliforms EC 
Medium (Enumeration)  

 -   -  - 

Heterotrophic Plate Count 
(Standard Plate Count) 

SM9215B 
Heterotrophic 
Plate Count 

 -   -  10 

Total Coliform by Multiple 
Tube Fermentation  (MF)  

SM9221AB 
Total 
Coliform/Enumeration 

 -   -  - 

Total Coliform/ E-Coli 
(Colilert) 

SM 9223B 
Total Coliforms 
 (Present or Absent) 

 -   -  - 

Total Coliform/Colilert 
(Enumeration) 

 SM 9223B 
Total Coliform 
(Enumeration) 

 -   -  - 

Total Coliforms (MTF) 
Enumeration 

SM9221A, B Total Coliforms  -   -  - 
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Parameter Method Name Method Number Analyte Parameter Accuracy Precision RPD 

Maximum  
Total Coliform and E-Coli 
(Colisure)  

SM 9223B 
Total Coliform and E-
Coli  

 -   -  - 

Coliphage 1602 Coliphage  -   -  - 

 
(D) Organics 

Parameter Method Name EPA Method Number Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

DBCP/EDB EPA504.1 

1,2-Dibromo-3-chloropropane 
(DBCP) 

70 - 130 60 - 140 20 

1,2-Dibromoethane (EDB) 70 - 130 60 - 140 20 

1,2,3-Trichloropropane (1,2,3-
TCP) 

70 - 130 60 - 140 20 

Organohalide Pesticides 
and Commercial 
Polychlorinated Biphenyl 
(PCB) 

EPA 505 

Alachlor 70 - 130 65 - 135 20 

Aldrin 70 - 130 65 - 135 20 

Chlordane 70 - 130 65 - 135 20 

Dieldrin 70 - 130 65 - 135 20 

Endrin 70 - 130 65 - 135 20 

Heptachlor 70 - 130 65 - 135 20 

Heptachlor Epoxide 70 - 130 65 - 135 20 

Lindane 70 - 130 65 - 135 20 

Methoxychlor 70 - 130 65 - 135 20 

Cis-Nonachlor 70 - 130 65 - 135 20 

Trans-Nonachlor 70 - 130 65 - 135 20 

Toxaphene 70 - 130 65 - 135 20 

Aroclor 1016 58 - 145 65 - 135 20 

Aroclor 1221 65 - 132 65 - 135 20 

Aroclor 1232 56 - 152 65 - 135 20 

Aroclor 1242 70 - 130 65 - 135 20 

Aroclor 1248 63 - 130 65 - 135 20 

Aroclor 1254 78 - 136 65 - 135 20 

Aroclor 1260 70 - 130 65 - 135 20 

Chlorinated  Acids EPA  515.4 

2,4,5-TP (Silvex) 70 - 130 70 - 130 30 

2,4,5-T 70 - 130 70 - 130 30 

2,4-D 70 - 130 70 - 130 30 

2,4-DB 70 - 130 70 - 130 30 

Acifluorfen 70 - 130 70 - 130 30 

DCPA 70 - 130 70 - 130 30 

Dichloroprop 70 - 130 70 - 130 30 

Dinoseb 70 - 130 70 - 130 30 

4-Nitrophenol  -   -  30 

Pentachlorophenol 70 - 130 70 - 130 30 

Picloram 70 - 130 70 - 130 30 
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Parameter Method Name EPA Method Number Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Chlorinated  Acids 
(con’t.) 

EPA  515.4 

2,4-Dichlorophenylacetic Acid 
(surr) 

70 - 130 70 - 130 30 

3,5-Dichlorobenzoic Acid 70 - 130 70 - 130 30 

Bentazon 70 - 130 70 - 130 30 

Dalapon 70 - 130 70 - 130 30 

Dicamba 70 - 130 70 - 130 30 

Purgeable Organic 
Compounds/  
 
Halogenated & Aromatic 
Volatiles/  
 
Trihalomethanes, 
Di-Isopropyl Ether 
(DIPE),  
 
Tertiary Amyl methyl 
Ether (TAME)  
 
Tert-Butyl ethyl ether  
(ETBE) 

EPA524.2 

1,1,1-Trichloroethane 70 - 130 70 - 130 20 

1,1,2,2-Tetrachloroethane 70 - 130 70 - 130 20 

1,1,1,2-Tetrachloroethane 70 - 130 70 - 130 20 

1,1,2-Trichloroethane 70 - 130 70 - 130 20 

1,1-Dichloroethane 70 - 130 70 - 130 20 

1,1-Dichloroethylene 70 - 130 70 - 130 20 

1,2,3-Trichlorobenzene                                                                                                     70 - 130 70 - 130 20 

1,2,4 Trichlorobenzene  70 - 130 70 - 130 20 

1,2,3- Trichloropropane  70 - 130 70 - 130 20 

1,2,4- Trimethylbenzene 70 - 130 70 - 130 20 

1,3,5 Trimethyl benzene 70 - 130 70 - 130 20 

1,1-Dichloropropene     70 - 130 70 - 130 20 

1,2-Dichloropropane 70 - 130 70 - 130 20 

1,3-Dichloropropane 70 - 130 70 - 130 20 

2,2-Dichloropropane 70 - 130 70 - 130 20 

Benzene 70 - 130 70 - 130 20 

Bromobenzene 70 - 130 70 - 130 20 

Bromochloromethane 70 - 130 70 - 130 20 

Bromodichloromethane 70 - 130 70 - 130 20 

Bromoform 70 - 130 70 - 130 20 

Bromomethane 70 - 130 70 - 130 20 

Carbon Tetrachloride 70 - 130 70 - 130 20 

Chlorobenzene 70 - 130 70 - 130 20 

Chlorodibromomethane 70 - 130 70 - 130 20 

Chloroform (Trichloromethane) 70 - 130 70 - 130 20 

Chloroethane 70 - 130 70 - 130 20 

Chloromethane (Methyl 
Chloride) 

70 - 130 70 - 130 20 

Dichloromethane 70 - 130 70 - 130 20 

Dibromomethane 70 - 130 70 - 130 20 

Dichlorodifluoromethane 70 - 130 70 - 130 20 

Ethylbenzene 70 - 130 70 - 130 20 

Fluorotrichloromethane (Freon 
11) 

70 - 130 70 - 130 20 

Hexachlorobutadiene 70 - 130 70 - 130 20 
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Parameter Method Name EPA Method Number Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Purgeable Organic 
Compounds/  
 
Halogenated & Aromatic 
Volatiles/  
 
Trihalomethanes, 
Di-Isopropyl Ether 
(DIPE),  
 
Tertiary Amyl methyl 
Ether (TAME)  
 
Tert-Butyl ethyl ether  
(ETBE) 
 
(con’t.) 

EPA524.2 
 
 

Isopropylbenzene 70 - 130 70 - 130 20 

Methyl Tert-Butyl Ether (MTBE) 70 - 130 70 - 130 20 

m-Dichlorobenzene (1,3-DCB) 70 - 130 70 - 130 20 

Naphthalene 70 - 130 70 - 130 20 

n-Butylbenzene 70 - 130 70 - 130 20 

n-Propylbenzene 70 - 130 70 - 130 20 

Styrene 70 - 130 70 - 130 20 

Tetrachloroethylene (PCE) 70 - 130 70 - 130 20 

Tert-Butyl Alcohol (TBA) 70 - 130 70 - 130 20 

Carbon Disulfide 70 - 130 70 - 130 20 

Methyl Isobutyl Ketone (MIBK) 70 - 130 70 - 130 20 

Toluene 70 - 130 70 - 130 20 

Trichloroethylene 70 - 130 70 - 130 20 

1,1,2-Trichloro-1,2,2-
trifluoroethane (Freon 113) 

70 - 130 70 - 130 
20 

Vinyl Chloride 70 - 130 70 - 130 20 

cis-1,2-Dichloroethylene 70 - 130 70 - 130 20 

cis-1,3-Dichloropropene 70 - 130 70 - 130 20 

sec-Butylbenzene 70 - 130 70 - 130 20 

m,p-Xylenes 70 - 130 70 - 130 20 

1,2-Dichlorobenzene 70 - 130 70 - 130 20 

o-Chlorotoluene 70 - 130 70 - 130 20 

o-Xylene 70 - 130 70 - 130 20 

p-Chlorotoluene 70 - 130 70  130 20 

p-Isopropyltoluene 70 - 130 70 - 130 20 

1,4-Dichlorobenzene 70 - 130 70 - 130 20 

2-Butanone (MEK) 70 - 130 56 - 85 20 

4-Methyl-2-Pentanone 70 - 130 70 - 130 20 

trans-1,2-Dichloroethylene 70 - 130 85 - 129 20 

trans-1,3-Dichloropropene 70 - 130 80 - 131 20 

tert-Butylbenzene 70 - 130 70 - 130 20 

Di-Isopropyl Ether (DIPE) 70 - 130 70 - 130 20 

Tertiary Amyl methyl ether 
(TAME) 

70 - 130 70  130 
20 

Tertiarry Butyl ethyl Ether 
(ETBE) 

70 - 130 70  130 
20 

Nitrobenzene 80 - 120 70 - 130 20 

Hexachloroethane 80 - 120 70 - 130 20 

1,2-Dichlorobenzene 80 - 120 70 - 130 20 
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Parameter Method Name EPA Method Number Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

(con’t.) EPA 524.2 1,2-Dichloroethane 80 - 120 70 - 130 20 

TCP-Low (5ppt) 
CA DHS SRLPT/ 
GCMS 

1,2,3-Trichloropropane 80 - 120  -  20 

Semi-Volatile Organics 
Acid/Base Neutrals 
 

EPA 525.2 
 

Acenaphthylene 70 - 130 70 - 130 20* 

Alachlor 70 - 130 70 - 130 20* 

Aldrin 70 - 130 70 - 130 20* 

Anthracene 70 - 130 70  130 20* 

Atrazine 70 - 130 70  130 20* 

Benzo(a)anthracene 70 - 130 70 - 130 20* 

Benzo(a)pyrene 70 - 130 70 - 130 20* 

Benzo(b)fluoranthene 70 - 130 70 - 130 20* 

Benzo(g,h,i)perylene 70 - 130 70  130 20* 

Benzo(k)fluoranthene 70 - 130 70  130 20* 

Butylbenzylphthalate 70 - 130 80 - 131 20* 

Caffeine 70 - 130 70 - 130 - 

a-Chlordane 70 - 130 70 - 130 - 

g-Chlordane 70 - 130 70  130 20* 

Chrysene 70 - 130 70  130 20* 

Di-(2-Ethylhexyl)phthalate 70 - 130 70 - 130 20* 

Di-(2-Ethylhexyl)adipate 70 - 130 70 - 130 20* 

Di-n-Butylphthalate 70 - 130 70 - 130 20* 

Dibenzo(a,h)anthracene 70 - 130 70 - 130 20* 

Diethylphthalate 70 - 130 70 - 130 20* 

Dimethylphthalate 70 - 130 70 - 130 20* 

Endrin 70 - 130 70 - 130 20* 

Fluorene 70 - 130 70 - 130 20* 

Butachlor 70 - 130 70 - 130 20* 

4,4-DDD 70 - 130 70 - 130 20* 

4,4-DDE 70 - 130 70 - 130 20* 

4,4-DDT 70 - 130 70 - 130 20* 

Metolachlor 70 - 130 70 - 130 20* 

Metribuzin 70 - 130 70 - 130 20* 

Propachlor 70 - 130 70 - 130 20* 

Heptachlor 70 - 130 70 - 130 20* 

Heptachlor Expoxide 70 - 130 70 - 130 20* 

Hexachlorobenzene 70 - 130 70 - 130 20* 

Hexachlorocyclopentadiene 70 - 130 70 - 130 20* 

Indeno(1,2,3,c,d)pyrene 70 - 130 70 - 130 20* 
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Parameter Method Name EPA Method Number Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Semi-Volatile Organics 
Acid/Base Neutrals 
(con’t.) 

EPA 525.2 
 

Lindane 70 - 130 70 - 130 20* 

Methoxychlor 70 - 130 70 - 130 20* 

Molinate 70 - 130 70 - 130 20* 

Pentachlorophenol 70 - 130 70 - 130 20* 

Phenanthrene 70 - 130 70 - 130 20* 

Pyrene 70 - 130 70 - 130 20* 

Simazine 70 - 130 70 - 130 20* 

Thiobencarb 70 - 130 70 - 130 20* 

trans-Nonachlor 70 - 130 70 - 130 20* 

Perylene-d12 (surr) 70 - 130 70 - 130 - 

N-
methylcarbamoyloximes 
and N-Methylcarbamates 

EPA531.2 

3-Hydroxycarbofuran 70 - 130 70 - 130 20 

Aldicarb (Temik) 70 - 130 70 - 130 20 

Aldicarb Sulfone 70 - 130 70 - 130 20 

Aldicarb Sulfoxide 70 - 130 70 - 130 20 

Baygon 70 - 130 70 - 130 20 

Carbaryl 70 - 130 70 - 130 20 

Carbofuran (Furadan) 70 - 130 70 - 130 20 

Methiocarb 70 - 130 70 - 130 20 

Methomyl 70 - 130 70 - 130 20 

Oxamyl (Vydate) 70 - 130 70 - 130 20 

4-Bromo-3,5-Dimethylphenyl-N-
Methylcarbamate (BDMC) 

70 - 130 70 - 130 20 

Glyphosate EPA547 Glyphosate 70 - 130 70 - 130 - 

Endothall EPA548.1 Endothall 63 - 144 38 - 157 - 

Diquat & Paraquat EPA549.2 
Diquat 80 - 120 70 - 130 20 

Paraquat 80 - 120 70 - 130 20 

Trihalomethanes, Chloral 
Hydrate, Haloacetonitrile, 
EDB (1-2,dibromoethane) 
DBCP (1,2-dibromo-3-
chloropropane 

551.1 

Bromodichloromethane 80 - 120 80 - 120 20 

Bromoform 80 - 120 80 - 120 20 

Chloral Hydrate 80 - 120 80 - 120 20 

Chloroform 80 - 120 80 - 120 20 

Dibromochloromethane 80 - 120 80 - 120 20 

Dibromoacetonitrile 80 - 120 80 - 120 20 

Dichloroacetonitrile 80 - 120 80 - 120 20 

1,1-Dichloro-2-propanone 80 - 120 80 - 120 20 

Trichloroacetonitrile 80 - 120 80 - 120 20 

1,1-Trichloro-2-propanone 80 - 120 80 - 120 20 

EDB (1-2,dibromoethane) 80 - 120 80 – 120 20 

DBCP (1,2-dibromo-3-
chloropropane 

80 – 120 80 - 120 20 
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Parameter Method Name EPA Method Number Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Haloacetic Acids ** SM6251B 

Bromochloroacetic Acid 85 - 115 84 - 123 20 

Chlorodibromoacetic Acid 85 - 115 70 - 130 - 

Dibromoacetic Acid 85 - 115 84 - 122 20 

Dichloroacetic Acid 85 - 115 79 - 123 20 

Monobromoacetic Acid 85 - 115 81 - 122 20 

Monochloroacetic Acid 85 - 115 75 - 126 20 

Tribromoacetic Acid 85 - 115 70 - 130  

Trichloroacetic Acid 85 - 115 82 - 124 20 

* RPD-LCS 
** Low Level LFB/LCS 50-150 % Recovery 
 

(E) Radiochemistry 

Parameter Method Name EPA Method Name Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Uranium EPA 200.8 (Screen) Uranium 85 - 115 80 - 120 20 

Gross Alpha EPA 900.0 Gross Alpha 80 - 120 70 - 130 20 

Gross Beta EPA 900.0 Gross Beta 80 - 120 70 - 130 20 

Radium 228 EPA 904 Radium 228 80 - 120 70 - 130 20 

Radon 222, Liquid Scintillation SM7500-Rn Radon 222 80 - 120  -  20 

Note: Refer to individual SOPs for precision and accuracy details for all methods 
 

Table 5-2 Precision and Accuracy for Wastewater for Mid or High Level Spikes 

(A) Inorganics – Wet Chemistry 

Parameter Method Name Method Name Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Alkalinity SM2320B 

Bicarbonate 90 - 110 80 - 120 20 

Carbonate 90 - 110 80 - 120 20 

Hydroxide 90 - 110 80 - 120 20 

Ammonia 
  EPA350.1 / 
SM4500NH3H/G  

Ammonia 90 - 110 90 - 110 20 

Biochemical Oxygen 
Demand (BOD) 

EPA 405.1 / SM5210B 
Biochemical Oxygen 
Demand 

85 - 115  -  - 

Carbon Biochemical 
Oxygen Demand (CBOD) 

SM5210B 
Carbon Biochemical 
Oxygen Demand 

85 - 115  -  - 

Chemical Oxygen Demand 
(COD) 

EPA410.4 / 5220 D 
Chemical Oxygen 
Demand (COD) 

90 - 110 90 - 110 20 

Chloride EPA300.0 Chloride 90 - 110 80 - 120 20 

Chlorine, Total Residual SM4500 Cl G Chlorine, Total Residual 85 - 115  -  - 
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Parameter Method Name Method Name Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Chromium VI 
EPA 218.6/ SM3500 Cr-B, 
Colorimetric 

Chromium VI 90 - 110 90 - 110 20 

Specific Conductance SM2510B / EPA 120.1 Specific Conductance 90 - 110  -  20 

Cyanide, Total EPA 335.4 Cyanide, Total 90 - 110 90 - 110 20 

Cyanide, Amenable to 
Chlorination 

SM 4500CN-G 
Cyanide, Amenable to 
Chlorination 

80 - 120 80 - 120 20 

Fluoride SM4500 F-C Fluoride 81 - 116 73 - 124 20 

Hardness SM2340B/EPA 200.7 Hardness 90 - 110 80 - 120 20 

Total Kjeldahl Nitrogen EPA351.2 Kjeldahl Nitrogen 90 - 110 90 - 110 20 

Nitrate 
EPA353.2 Nitrate + Nitrite 90 - 110 90 - 110 20 

EPA300.0 Nitrate 90 - 110 80 - 120 20 

Nitrite 
EPA300.0 Nitrite 90 - 110 80 - 120 20 

EPA 353.2 Nitrite 90 - 110 90 - 110 20 

Orthophosphate EPA365.1/ SM4500 P-E/PF Orthophosphate 90 - 110 90 - 110 20 

Perchlorate EPA 314 Perchlorate 85 - 115 80 - 120 20 

pH SM4500-HB pH 98 - 102  -  
+ 0.1 pH 
unit 

Phenols EPA 420.1 / 420.4 Phenols 90 - 110 90 - 110 20 

Phosphorus, Total EPA365.1/ SM4500 P-F Phosphorus, Total 90 - 110 90 - 110 20 

Dissolved Silica SM 4500 SiO2C Dissolved Silica 85 - 115 70 - 130 - 

Residue, Filterable (Total 
Dissolved Solids--TDS) 

SM2540C TDS 80 - 114  -  20 

Residue, Non-filterable 
(Total Suspended Solids--
TSS) 

SM2540D TSS 80 - 120  -  10 

Residue, Settleable 
(Settleable Solids) 

SM2540F 
Residue, Settleable 
(Settleable Solids) 

 -   -  - 

Sulfate EPA300.0 Sulfate 90 - 110 80 - 120 20 

Sulfide (Total & Soluble) SM 4500S-2D/ EPA 376.2 Sulfide 90 - 110 80 - 120 20 

Total Residue SM 2540 B Total Solids 85 - 115  -  10 

Total Organic Carbon 
(TOC) 

SM5310C 
Total Organic Carbon 
(TOC) 

90 - 110 80 - 120 20 

Total Organic Halide 
(TOX) 

SM 5320B 
Total Organic Halide 
(TOX) 

85 - 115 90 - 110 - 

Dissolved Oxygen SM 4500-O G Dissolved Oxygen 85 - 115 70 - 130 - 

Color SM 2120B Color  -   -  - 

Surfactants SM 5540C Surfactants 90 - 110 80 - 120 20 

Turbidity SM 2130B/ EPA 180.1 Turbidity 90 - 110  -  - 
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(B) Inorganics – Metals 

Parameter Method Name Method Name Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Asbestos EPA 100.2 Asbestos  -   -  

2.0X 
Poisson 
standard 
deviation 

Metals  EPA200.7 

Aluminum, Al 85 - 115 70 - 130 20 

Antimony, Sb 85  115 70  130 20 

Barium, Ba 85 - 115 70 - 130 20 

Beryllium, Be 85 - 115 70 - 130 20 

Boron, B 85 - 115 70 - 130 20 

Cadmium, Cd 85 - 115 70 - 130 20 

Calcium, Ca 85 - 115 70 - 130 20 

Chromium, Cr 85 - 115 70 - 130 20 

Cobalt, Co 85 - 115 70 - 130 20 

Copper, Cu 85 - 115 70 - 130 20 

Iron, Fe 85 - 115 70 - 130 20 

Magnesium, Mg 85 - 115 70 - 130 20 

Manganese, Mn 85 - 115 70 - 130 20 

Molybdenum, Mo 85  115 70  130 20 

Nickel, Ni 85 - 115 70 - 130 20 

Potassium, K 85 - 115 70 - 130 20 

  

Silica, SiO2 85 - 115 70 - 130 20 

Silver, Ag 85 - 115 70 - 130 20 

Sodium, Na 85 - 115 70 - 130 20 

Tin, Sn 85 - 115 70 - 130 20 

Vanadium, V 85 - 115 70 - 130 20 

Zinc, Zn 85 - 115 70 - 130 20 

Metals EPA 200.8 

Aluminum, Al 85 - 115 70 - 130 20 

Antimony, Sb 85 - 115 70 - 130 20 

Arsenic, As 85 - 115 70 - 130 20 

Barium, Ba 85 - 115 70 - 130 20 

Beryllium, Be 85 - 115 70 - 130 20 

Cadmium, Cd 85 - 115 70 - 130 20 

Chromium, Cr 85 - 115 70 - 130 20 

Cobalt, Co 85 - 115 70 - 130 20 

Copper, Cu 85 - 115 70 - 130 20 

Lead, Pb 85 - 115 70 - 130 20 

Manganese, Mn 85 - 115 70 - 130 20 

Molybdenum, Mo 85 - 115 70 - 130 20 
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Parameter Method Name Method Name Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Metals 
(con’t.) 

EPA 200.8 

Nickel, Ni 85 - 115 70 - 130 20 

Selenium, Se 85 - 115 70 - 130 20 

Silver, Ag 85 - 115 70 - 130 20 

Thallium, Tl 85 - 115 70 - 130 20 

Vanadium, V 85 - 115 70 - 130 20 

Zinc, Zn 85 - 115 70 - 130 20 

Mercury EPA 245.1/7470A Mercury,Hg 85 - 115 70 - 130 20 

Chromium VI SM 3500Cr B (20th) Chromium VI 85 - 115 70 - 130 20 

Silica, Dissolved SM 4500SiO2C Silica, Dissolved 85 - 115 70 - 130 20 

 
(C) Microbiology/Microbiology Tests 

Parameter Method Name Method Name Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Fecal Coliforms By 
Multiple Tube 
Fermentation /EC Medium 

SM9221C, E 
 (MTF/EC) 

Fecal Coliforms   -   -  - 

Fecal Streptococci/ 
Enterococci by MTF 

SM9230B 
Fecal Streptococci/ 
E-Coli by MTF 

 -   -  - 

Heterotrophic Plate Count SM9215B 
Heterotrophic Plate 
Count 

 -   -  5 

Total Coliforms Multiple 
Tube Fermentation (MTF) 

SM9221B Total Coliforms   -   -  - 

 
(D) Radiochemistry 

Parameter Method Name 
EPA Method 
Name 

Parameters/ Analytes 

Accuracy 
Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Gross Alpha/Proportional 
Counting 

EPA900.0 Gross Alpha 80 - 120 80 - 120 20 

Gross Beta EPA900.0 Gross Beta 80 - 120 80 - 120 20 

Note: Refer to individual SOPs for precision and accuracy details for all methods 

 

Table 5-3 Precision and Accuracy for Hazardous Waste for Mid or High Level Spikes 

(A) Inorganics – Wet Chemistry 

Parameter Method 
Name 

EPA Method 
Name 

Parameters/ Analytes 

Accuracy 
Precision RPD 
Maximum LCS/LFB MS/LFM 

% Rec. % Rec. 
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Total Organic 
Halogen 

 EPA 9020B  Total Organic Halogen 85 - 115 70 - 130 20 

 
(B) Inorganics – Metals 

Parameter Method 
Name 

EPA Method 
Name 

Parameters/ Analytes 

Accuracy 
Precision RPD 
Maximum LCS/LFB MS/LFM 

% Rec. % Rec. 

Metals, Total 
 

EPA6010B  
 

Aluminum, Al 85 - 115 70 - 130 20 

Antimony, Sb 85 - 115 70 - 130 20 

Barium, Ba 85 - 115 70 - 130 20 

Beryllium, Be 85 - 115 70 - 130 20 

Cadmium, Cd 85 - 115 70 - 130 20 

Chromium, Cr 85 - 115 70 - 130 20 

Cobalt, Co 85 - 115 70 - 130 20 

Copper, Cu 85 - 115 70 - 130 20 

Manganese, Mn 85 - 115 70 - 130 20 

Molybdenum, Mo 85 - 115 70 - 130 20 

Nickel, Ni 85 - 115 70 - 130 20 

Silver, Ag 85 - 115 70 - 130 20 

Strontium, Sr 70 - 130 70 - 130 20 

Tin, Sn 85 - 115 70 - 130 20 

Titanium, Ti 70 - 130 70 - 130 20 

Vanadium, V 85 - 115 70 - 130 20 

Zinc, Zn 85 - 115 70 - 130 20 

Metals , Total EPA6020 

Antimony, Sb 85 - 115 70 - 130 20 

Arsenic, As 85 - 115 70 - 130 20 

Barium, Ba 85 - 115 70 - 130 20 

Beryllium, Be 85 - 115 70 - 130 20 

Cadmium, Cd 85 - 115 70 - 130 20 

Chromium, Cr 85 - 115 70 - 130 20 

Cobalt, Co 85 - 115 70 - 130 20 

Copper, Cu 85 - 115 70 - 130 20 

Lead, Pb 85 - 115 70 - 130 20 

Molybdenum, Mo 85 - 115 70 - 130 20 

Nickel, Ni 85 - 115 70 - 130 20 
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Parameter Method 
Name 

EPA Method 
Name 

Parameters/ Analytes 

Accuracy 
Precision RPD 
Maximum LCS/LFB MS/LFM 

% Rec. % Rec. 

Metals , Total 
(con’t.) 

EPA6020 

Selenium, Se 85 - 115 70 - 130 20 

Silver, Ag 85 - 115 70 - 130 20 

Thallium, Tl 85 - 115 70 - 130 20 

Vanadium, V 85 - 115 70 - 130 20 

Zinc, Zn 85 - 115 70 - 130 20 

Chromium VI 
EPA 7196A 
EPA 7199 

Hexavalent Chromium 85 - 115 70 - 130 20 

Mercury EPA7470A Mercury, Hg 85 - 115 70 - 130 20 

 
(C) Organics 

Parameter Method 
Name 

EPA 
Method 
Name 

Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Halogenated/ 
Aromatic Volatiles 

EPA8260B 
EPA 624 

Acetone  70 - 130 70 - 130 30 

Acrolein (Propenal) 70 - 130 70 - 130 30 

Acrylonitrile (screen)  -   -  30 

Benzene 70 - 130 70 - 130 30 

Bromodichloromethane 70 - 130 70 - 130 30 

Bromoform  70 - 130 70 - 130 30 

Bromomethane 70 - 130 70 - 130 30 

2-Butanone (MEK) 70 - 130 70 - 130 30 

Carbon disulfide 70 - 130 70 - 130 30 

Carbon tetrachloride 70 - 130 70 - 130 30 

Chlorobenzene 70 - 130 70 - 130 30 

Chlorodibromomethane 70 - 130 70 - 130 30 

Chloroethane  70 - 130 70 - 130 30 

2-Chloroethyl vinyl ether 70 - 130 70 - 130 30 

Chloroform 70 - 130 70 - 130 30 

Chloromethane 70 - 130 70 - 130 30 

Acetone  70 - 130 70 - 130 30 

Dibromomethane 70 - 130 70 - 130 30 

1,2-Dichlorobenzene 70 - 130 70 - 130 30 

1,3-Dichlorobenzene 70 - 130 70 - 130 30 
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Parameter Method 
Name 

EPA 
Method 
Name 

Parameters/ Analytes 

Accuracy Precision 
RPD 
Maximum 

LCS/LFB MS/LFM 

% Rec. % Rec. 

Halogenated/ 
Aromatic Volatiles 
(con’t.) 

EPA8260B 
EPA 624 

1,4-Dichlorobenzene 70 - 130 70 - 130 30 

Dichlorodifluoromethane 70 - 130 70 - 130 30 

1,1-Dichloroethane 70 - 130 70 - 130 30 

1,2-Dichloroethane 70 - 130 70 - 130 30 

1,1-Dichloroethylene 70 - 130 70 - 130 30 

cis-1,2-Dichloroethene 70 - 130 70 - 130 30 

trans-1,2-Dichloroethene 70 - 130 70 - 130 30 

1,2-Dichloropropane 70 - 130 70 - 130 30 

cis-1,3-Dichloropropene 70 - 130 70 - 130 30 

trans-1,3-Dichloropropene 70 - 130 70 - 130 30 

Ethylbenzene  70 - 130 70 - 130 30 

2-Hexanone  70 - 130 70 - 130 30 

Methylene chloride 70 - 130 70 - 130 30 

4-Methyl-2-pentanone (MIBK)  70 - 130 70 - 130 30 

Naphthalene 70 - 130 70 - 130 30 

2-Pentanone  70 - 130 70 - 130 30 

Styrene 70 - 130 70 - 130 30 

1,1,2,2-Tetrachloroethane 70 - 130 70 - 130 30 

Tetrachloroethene 70 - 130 70 - 130 30 

Toluene  70 - 130 70 - 130 30 

1,2,4-Trichlorobenzene 70 - 130 70 - 130 30 

1,1,1-Trichloroethane 70 - 130 70 - 130 30 

1,1,2-Trichloroethane 70 - 130 70 - 130 30 

Trichloroethene 70 - 130 70 - 130 30 

Trichlorofluoromethane  70 - 130 70 - 130 30 

Vinyl acetate 70 - 130 70 - 130 30 

Vinyl chloride 70 - 130 70 - 130 30 

o-Xylene 70 - 130 70 - 130 30 

m-Xylene 70 - 130 70 - 130 30 

p-Xylene 70 - 130 70 - 130 30 

1,2-Dichloroethane-d4 (surr) 80 - 120 80 - 120 - 

Toluene-d8 (surr) 88 - 110 88 - 110 - 

4-Bromofluorobenzene (surr) 86 - 115 86 - 115 - 
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6.0 QUALITY OF TEST RESULTS 
 

6.1. ESSENTIAL QUALITY CONTROL PROCEDURES 
 

The laboratory has established a quality control program that is designed to provide two 
different types of information about a particular analysis.  The ability to confidently 
evaluate laboratory performance in terms of analytical bias and precision is accomplished 
through the use of both laboratory control samples (LCS), in the absence of sample 
matrix effects, and the traditional approach of using matrix spikes and duplicate 
(MS/MSD) analyses. 

 
The quality control program implemented at EEA recognizes the problems associated 
with the use of matrix spikes and duplicates, and thus decisions regarding method data 
quality, when matrix effects are present, are made using data obtained from all control 
samples.  The types and frequencies of control samples used at EEA are summarized 
below.  Method Acceptance Limits are used to validate analytical results for each test.  
When method reference does not specify acceptance limits for the QC type, control limits 
are calculated and used as acceptance limits.  The Control limits are recalculated at least 
annually for drinking water and waste water matrices and every 6 months for Hazardous 
Waste matrix.  (See relevant SOP for the current control limits). 

 
6.1.1. NEGATIVE CONTROL 

 
6.1.1.1. Method Blanks 
 

A method blank consists of laboratory pure water containing all of the reagents utilized in 
the analytical procedure.  The method blank is prepared in the same manner as a sample 
and is processed through all of the analytical steps.  All reagents are dated upon receipt in 
the laboratory and each new lot of reagents is checked by performance of method blanks. 
 
Method blanks are processed along with the associated samples (minimum one MB per 
prep batch or analytical batch of ≤ 20 samples) performed to determine whether there is 
reagent contamination or instrument contamination due to sample carryover.  The method 
blanks must remain below the MRL for each analyte of interest.  Some analyses (see 
specific SOPs) have a more stringent requirement (e.g. < ½ or < 1/3 MRL).  If samples 
require a preparatory procedure such as a digestion or extraction prior to analysis, a 
method blank must be carried through the entire process and analyzed in addition to the 
instrumental calibration blanks. 
 
When a blank is determined to be contaminated, the cause must be investigated and 
measures taken to minimize or eliminate the problem.  Samples associated with a 
contaminated blank shall be evaluated as to the best corrective action for the samples 
(e.g. reprocessing or data qualifying codes).  In all cases the corrective action must be 
documented [TNI-EL-V1M4-2009-1.7.4.1.c]. 
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Method blanks are analyzed as part of the initial or daily calibration process (calibration 
blanks) and after every 20 samples for each matrix type to monitor the overall procedural 
blank as well as the purity of the reagents.  If analyte in method blanks is >MRL and is 
>1/10 of amount measured in sample and if blank contamination affects samples or 
individual data, quality, objectives, the problem is eliminated and reprocessed or affected 
samples appropriately qualified. 

 
6.1.1.2. Travel Blanks 
 

The trip blank is required to be analyzed in the event of any detects in the associated field 
samples.  For example, both methods 504.1 and 524.2 for volatiles determination require 
a trip blank with each set of samples.     
 
When running method 525.2 for phthalates determination for compliance monitoring 
purposes, the laboratory runs a trip blank if any of the samples are found positive for 
phthalates. This is necessary to show that samples were not contaminated from bottle 
caps, the HCl used for preservation, or the latex gloves worn during sampling.  If the 
samples show the presence of phthalates and there was no trip blank with the set of 
samples then subsequent resamples from the site must be accompanied by a trip blank. If 
the samples are not to be analyzed for phthalates, the laboratory does not need to run a 
trip blank. 
 
If a client has submitted a trip blank and wishes it to be analyzed automatically, the 
sample is logged in with the appropriate tests and with the log-in ID "Trip Blank" so that 
analysts will know to analyze and report them.   
 
If a trip blank is submitted and is only to be analyzed in the event of hits, the sample is 
logged in with an ID of "Trip Blank-Hold." 
 
For the analysis of ethylene dibromide and dibromochloropropane by Method 504.1 and 
phthalates by method 525.2, the analyst and supervisor ensure that if hits are detected in 
the associated samples, the trip blank is analyzed and reported within holding times.    
 
Because of the relatively short holding times for VOAs by Method 524.2 and 504.1, the 
trip blanks are usually analyzed (unless specified by client) whether or not there are hits 
in the associated sample.   In this way, Trip Blanks are always analyzed within holding 
times. 
 
If there is adequate holding time remaining the analyst may elect to not analyze the trip 
blank.  However in this case, the data should be reduced immediately and if there are hits, 
the sample should be analyzed on the next run, still within holding time. 
 
In the event that no hits are present in the associated client samples the analyst and 
supervisor enter NA for the trip blank and preferably place a comment on the sample “not 
analyzed, no hits in field samples".    
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In the event that an analyte is detected in the trip blank, the analyst gets the associated 
stationary blank from shipping, if available, and runs that immediately to confirm that the 
hits are not due to lab contamination when the blank was prepared.   The information to 
associate the proper trip blank to the sample(s) is be found on the sample bottle label, 
through the LIMS numbering system, and/or on the COC. 

 
6.1.1.3. Field Blanks 
 

Field blanks are used to identify contamination that may have occurred during the sample 
collection process.  Empty containers with the applicable preservatives are sent to the 
field and filled at the sampling location at the time of sampling from a bottle with 
analyte-free water that was prepared at the laboratory as per client’s request.  The empty 
sample bottle and field blank sample bottle will be provided. 

 
6.1.1.4. Sample Blanks 
 

Sample blanks are used with spectrophotometric methods where sample characteristics 
such as color may give erroneous results.  The absorbance of a sample is measured before 
and after the color development process.  The absorbance before is subtracted from the 
absorbance after to give the true absorbance.  Sample blanks are analyzed on an as-
needed basis. 

 
6.1.1.5. Calibration Blanks (CB) 
 

For non-chromatographic analysis, calibration blanks are prepared along with the 
calibration standards and differ from the standards only in that the calibration blank does 
not contain any of the analyte(s) of interest.  The calibration blank, by definition, 
provides the "zero point" in the calibration curve. 

 
6.1.2. Positive Control 

 
6.1.2.1. Laboratory Control Sample (LCS)/Laboratory Fortified Blank (LFB) 

 
The LCS is used to evaluate the performance of the total analytical system, including all 
preparation and analysis [TNI-EL-V1M4-2009-1.7.3.2.1].  
 
Laboratory control samples (LCSs) are defined as an interference free matrix spiked with 
a particular set of method-specific target compounds at a level 5-10 times above the 
minimum reporting limit.  The matrix used to prepare aqueous LCS samples is laboratory 
reagent water (deionized water - carbon-filtered for organic analyses) and all method 
preservatives.  In some cases LCS must be from a second or independent source, but 
other methods allow for the use of same sources.  LCS is run at a frequency of one LCS 
per prep batch or analytical batch of ≤ 20 samples. 
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The purpose of the LCS matrix is not to duplicate the sample matrix, but more 
importantly to provide a consistent matrix with which baseline performance data for an 
analysis can be generated.  This feature of the LCS provides one of the most significant 
advantages over the use of matrix spikes and spike duplicates.  The variable matrix 
interferences inherent to matrix spikes and spike duplicates are manifested in the 
extremely wide control limits presented in the methods.  This variability results in a large 
relative standard deviation in the data used to calculate the control limits which forces the 
control limits to become wider.  The control of this variability significantly reduces the 
relative standard deviation of the data and results in control limits that are representative 
of laboratory precision alone. 

 

6.1.2.2. Matrix Spike and Matrix Spike Duplicate Samples (MS/MSD) 
 

MS/MSD samples are defined as a sample matrix spiked with a particular set of method-
specific target compounds at a level 5-10 times above the minimum reporting limit.  
Samples are generally divided into two types of matrices, aqueous and non-aqueous. 
 
Matrix spikes and spike duplicates are prepared using a sample matrix that is 
representative of the sample type being analyzed for a particular method.  Frequency of 
the analysis of matrix spikes is as per method specifications or as per contract review. 

 
6.1.2.3. LCS and MS/MSD Concentration Levels 

 
When the method reference does not specify the LCS and MS/MSD concentration, the 
following criteria (in order of descending preference) are to be applied when determining 
the appropriate concentration of any particular analyte in the designated control sample: 
 

6.1.2.3.1. If no MCL exists, or the MCL represents an impractical level relative to MDL or 
calibration range, the selected level should be set at the corresponding level used in 
the EPA's reference methods. 

 
6.1.2.3.2. The level selected should be equal to any existing federal maximum contaminant 

level (MCL).  This may not always be practical (as in the case of thallium [Tl]) 
when the MCL is too close to our actual MRL to yield consistent accuracy and 
precision. 

 
6.1.2.3.3. If there is no EPA protocol for a particular method, or this level is inappropriate for 

the method, then the selected level should be near the midpoint of the calibration 
range. Optimally, this would be equivalent to the MCL, unless the calibration range 
spans more than 2 orders of magnitude. 

 
6.1.2.3.4. If the calibration range spans 2 or more orders of magnitude, the selected level 

should be set at approximately 10 times the MRL for each analyte. 
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In some cases multiple levels (MRL, midpoint, high) are used to monitor control 
throughout the calibration range. 

 
6.1.2.4. Selection of Spike Analytes 

 
Any analyte reported must be included in the LCS and MS spiked sample for drinking 
water matrix samples.  The selection of specific analytes to be spiked should be based on 
the following scheme: 
 

6.1.2.4.1. If there are regulatory or method specific monitoring requirements for any of the 
target compounds, these compounds should be included. 

 
6.1.2.4.2. If there are no regulatory or method specific monitoring requirements or additional 

analytes required to meet the absolute number to be included in the subset, follow 
TNI-EL-V1M4-2009-1.7.3.2.3 requirements for LCS spiking composition and 
TNI-EL-V1M4- 2009-1.7.3.3.1 for MS spiking composition. 

 
6.1.2.4.3. As per the TNI Standard, for those test methods that have extremely long lists of 

analytes, a representative number may be chosen. The analytes selected should be 
representative of all analytes reported. The following criteria shall be used for 
determining the minimum number of analytes to be spiked for LCS and MS. 
However, the laboratory shall ensure that all targeted components are included in 
the spike mixture over a 2-year period.  This can be applied for non-compliance 
samples, or other non-drinking water matrix samples. 

 

• For methods that include 1-10 targets, spike all components; 

• For methods that include 11-20 targets, spike at least 10 or 80%, whichever is 
greater; 

• For methods with more than 20 targets, spike at least 16 components. 
 

6.1.2.4.4. If neither of the above criteria apply, then the analytes should be selected for the 
subset so that all the different classes of compounds in the list of target compounds 
for the method are represented. 

 
6.1.2.4.5. Any unique, method-specific problem analyte or element (such as potential loss of 

a particular analyte during extraction, digestion, or cleanup step or an element 
subject to severe inter-element interference on the ICP) should be represented in the 
subset. 

 
6.1.2.4.6. In the absence of specified spiking components, for those components that interfere 

with an accurate assessment such as spiking simultaneously with technical 
chlordane, toxaphene and PCBs, the spike chosen represents the chemistries and 
elution patterns of the components to be reported. (TNI-EL-V1M4- 2009-1.7.3) 

 
6.1.2.5. Sample Preparation of LCS/LFB and MS/MSD  
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The intent of this program is to set our control sample analytes and concentration levels 
such that a single concentrated stock mix is (1) independently prepared (preferably from 
different neat materials) from calibration stock solutions, and (2) can be used to prepare 
LCS samples as well as MS/MSD samples for both aqueous and non-aqueous 
environmental samples. 
 
The ratio of spiked concentrate to sample aliquot used to prepare MS/MSD samples must 
be 1 to 10%, depending on the method specifications.  In the case of matrix spikes, this 
practice ensures that we are not diluting the environmental sample to such an extent that 
we are diluting out any matrix interferences.  The purpose of the matrix spike is to 
provide information regarding the ability to recover an analyte from a particular matrix. 
 

6.1.2.5.1. Stock Source of LCS/LFB and MS/MSD 
 
In order to serve its purpose as an external verification (reference) of the calibration, 
it is essential that the stock solutions used to prepare LCS and matrix spike samples 
be prepared independently of calibration stocks unless a method specifies a contrary 
approach.  In the organics area, there is a lack of independent sources from which 
reference materials are obtained but the stock solutions should be prepared 
independently although they may share a common source.  
 
The source of control sample reference materials should be selected in the following 
order of preference: 
 

6.1.2.5.1.1. The neat compound must be prepared from either a completely independent 
sources.  For example, a 1000-mg/L stock As solution obtained from Fisher is 
used to prepare As calibration standards, while a 1000 mg/L stock As solution 
obtained from Spex is used to prepare the control sample concentrate. 

 
6.1.2.5.1.2. If a completely independent source cannot be obtained, the same vendor may be 

used, but the solution shall be from a completely different lot (second lot).  
 

6.1.2.5.1.3. If it is impossible to obtain the reference material from two independent sources, 
or from two different lots, then the material from a single source can be used 
provided that a different analyst than the one who prepared the calibration stock is 
responsible for preparing the control sample solution. 

 
6.1.2.6. Frequency of MS/MSD 

 
MS/MSD samples are run at a frequency of one pair for every sample batch of 20 or less 
of a similar matrix.  In cases where there is insufficient sample to run a MS/MSD as well 
as the original, a pair of LCS samples may be substituted to fulfill this requirement.  
There is often insufficient sample for aqueous samples to have a MS/MSD set up due to 
the large volumes of sample required for analysis.  EEA encourages clients who require 
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precision and accuracy information based on a particular matrix to make arrangements to 
submit adequate sample volumes for this purpose.  By supplying these samples, the 
client is able to obtain not only specific information regarding laboratory performance 
(from LCS sample data), but also a measure of the applicability of the sample matrix to 
the analytical method used (from the matrix spike and duplicate data). If the matrix spike 
is used in place of the LCS, the acceptance criteria must be as stringent as the LCS [TNI-
EL-V1M4-2009-1.7.3.2.3]. 
 

6.1.2.7. Frequency of LCS/LFB 
 
Laboratory control samples are analyzed throughout a run at a frequency of 5%-10% for 
environmental samples of a similar matrix.  Bias information is provided based on 
recovery data for the LCS and precision information is available by comparing LCS 
sample results using a RPD calculation. The frequencies are consistent with the 
requirements of most methods referenced in Standard Methods, EPA Manual for 
Chemical Analysis of Water and Waste, 40 CFR 136 for the wastewater methods, and 
EPA Manual for the Certification of Laboratories Analyzing Drinking Water, 5th 
Edition. Additional measures of precision and bias are obtained from other control 
samples, as specified in the SOP's. 

 
In order to ensure that some measure of analytical control is provided with each batch of 
samples going through a pre-analysis preparation step, an LCS is prepared with each set 
of 20 samples extracted or digested for these analyses.  In each case, an LCS will be 
associated with each set of samples prepared, to allow documentation of control of the 
analytical procedures.  Some methods require varying concentrations of LCS throughout 
a run. 

 
6.1.2.7.1. Analyses with a preliminary treatment step (i.e. extraction or digestion): 

 
6.1.2.7.1.1. LCS frequency is one for every 10 to 20 samples (see individual method SOPs) or 

at least one for every preparation batch of ≤ 20 samples. 
 

6.1.2.7.1.2. MS/MSD or LCS pair (in cases where there is insufficient sample volume for a 
MS/MSD) is prepared for every sample batch of 20 samples or as per method 
specifications. 

 
6.1.2.7.2. Analyses not requiring pretreatment: 

 
6.1.2.7.2.1. A LCS must be run with each analytical run at a frequency of no less than one for 

every 10 or 20 samples (see individual method SOPs). 
 

6.1.2.7.2.2. A MS/MSD or LCS pair must be run for every batch of 20 samples as defined in 
method specifications or TNI standards. 
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6.1.2.7.2.3. Any exceptions to this frequency on a given run must be documented on a 

corrective action form. 

 
6.1.2.8. Evaluation Criteria of MS/MSD  

 
MS acceptance criteria are compared to the acceptance criteria as published in the 
mandated test method if not specified in the method. Advisory limits for each method 
are established initially based on method validation data. Initial control limits are defined 
as the mean recovery (accuracy) ± 3 times the standard deviation obtained from the 
analysis of 4 (or more) replicates spiked at approximately 10x MRL during the method 
validation process.  Warning limits are set as the mean recovery (accuracy) ±2 times the 
standard deviation. 
 
Firm acceptance criteria, based upon actual laboratory data, are established once a 
minimum of 20 data points has been generated.  These historical control limits are 
compared to any method specified or recommended limits to assess their feasibility.  
Control limits are re-calculated at least yearly to verify that there has been no significant 
change in performance. 
 
Precision is determined as the relative percent difference (RPD) between LCS pairs or 
MS/MSD samples.  By linking a LCS or MS/MSD pair to each batch of 20 
environmental samples, it is possible to link a measure of analytical precision (and two 
measures of analytical accuracy) to each environmental sample analyzed. 
 

Precision control limits for some analytes have been adopted from the EPA CLP 
program where they exist, otherwise, control limits are set after the analysis of 20 
MS/MSD or LCS pairs of samples (40 control samples).  Control limits are set as the 
mean ± 3 standard deviations of the RPD from the 20-30 "pairs", with warning limits set 
at the mean ± 2 standard deviations.  Until such time as 20-30 data points have been 
accumulated, interim acceptance criteria should be set as 3 times the standard deviations 
of the RPD obtained during the method validation process. 
 

Whenever MS/MSD or LCS pairs do not meet these limits, an analysis may have a 
potential problem.  Samples with failing LCS shall be reprocessed and reanalyzed or 
data reported with data qualifying codes.  The source of any problems must be 
investigated and documented by preparing a corrective action or procedural variance 
report. 

 
For drinking water method, when there is no method specification, the spike level should 
not be less than the concentration of the sample selected for fortification unless specified 
by the method. If the sample concentration is unknown or less than detectable, the 
analyst should choose an appropriate concentration. If the spike level is less than the 
concentration of the sample selected, the spike recovery value is unusable since the 
analyte concentration in the sample is disproportionate to the spike level.  
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6.1.2.9. Evaluation Criteria of LCS/LFB – Marginal Exceedances  
 
If a large number of analytes are in the LCS, it becomes statistically likely that a few 
will be outside control limits.  This may not indicate that the system is out of control, 
therefore corrective action may not be necessary.  Upper and lower marginal exceedance 
(ME) limits can be established to determine when corrective action is necessary.  A ME 
is defined as being beyond the LCS control limit (3 standard deviations), but within the 
ME limits.  ME limits are between 3 and 4 standard deviations around the mean. 

 
The number of allowable marginal exceedances is based on the number of analytes in 
the LCS.  If more analytes exceed the LCS control limits than is allowed, or if any one 
analyte exceeds the ME limits, the LCS fails and corrective action is necessary.  This 
marginal exceedance approach is relevant for methods with long lists of analytes.  It will 
not apply to target analyte lists with fewer than 11 analytes. 

 
The number of allowable marginal exceedances is as follows [TNI-EL-V1M4-2009-
1.7.4.2]: 
 

• >90 analytes in LCS, 5 analytes allowed in ME of the LCS control limit; 

• 71 – 90 analytes in LCS, 4 analytes allowed in ME of the LCS control limit; 

• 51 – 70 analytes in LCS, 3 analytes allowed in ME of the LCS control limit; 

• 31 – 50 analytes in LCS, 2 analytes allowed in ME of the LCS control limit; 

• 11 – 30 analytes in LCS, 1 analytes allowed in ME of the LCS control limit; 

• < 11 analytes in LCS, no analytes allowed in ME of the LCS control limit. 
 

Marginal exceedances must be random.  If the same analyte exceeds the LCS control 
limit repeatedly, it is an indication of a systematic problem.  The source of the error must 
be located and corrective action taken.     
 

6.2. Sample Specific Controls 
 

6.2.1. Internal and Surrogate Standards 
 

Internal standards are run with GC/MS, GC, and HPLC analyses to monitor the 
efficiency of the analytical procedure for each sample matrix encountered and to monitor 
retention time shifts and the efficiency of the auto-sampler injection.  Surrogate standards 
are run with GC/MS, GC, and HPLC analyses to monitor the efficiency of the extraction 
for each sample matrix encountered. When there are no established criteria for surrogates 
from the method, the lab determines internal limits through control charts.  
 
Control limits are re-established annually for surrogates based on historical laboratory 
data from environmental sample matrices.  Internal and surrogate standards are added to 
each sample analyzed by EPA Methods as recommended and run in accordance with the 
method procedures.  For references to specific compounds used for internal and surrogate 
standards please reference the SOP. 
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Current surrogate acceptance limits may be found in Table 6-1.  

 
6.2.2. Spikes – Recoveries, RPDs 
 

Spiked sample analyses (MS/MSD) are performed to evaluate the effect of the sample 
matrix on the analytical methodology.  A known amount of the analyte(s) of interest is 
added to an aliquot of sample, which is then analyzed along with the unspiked sample.  
Spiked samples are prepared and subjected to the same process as the original sample.  
Spike recoveries are calculated, and used to determine whether the sample matrix 
interferes with the method. 

 
 Spike recoveries are calculated as follows: 

 

SSR - SR

SA
%R = X 100

 
Where;  
%R  =  percent spike recovery 
SSR  =  spiked sample result (corrected for any dilution in spiking) 
SR  =  sample result 
SA   =  spike amount added  

 
The Laboratory documents the percent (%) recoveries and %RPD for MS/MSD samples 
[TNI-EL-V1M4-2009-1.7.4.3.a]. 

 
6.2.3. Duplicates, Duplicate Spikes 
 

Duplicate analysis of a sample has traditionally been used to obtain a measure of 
analytical precision in the form of a relative percent difference (RPD) calculation 
between the two values.  EEA routinely will analyze duplicate spiked control samples, 
MS/MSD to meet specific client’s QC requirements such as Arizona. 
 
Since no precision information is obtained when either or both of the duplicates have 
analyte concentrations below the MRL, duplicate analysis of the spiked samples makes 
the most sense.  While still subject to interference problems the advantage of duplicate 
matrix spikes is clearly the ability to obtain calculated RPD values specific for a 
particular sample matrix.  Clients are encouraged to submit sufficient sample for the 
analysis of MS/MSD samples by specific request when a RPD value for their particular 
matrix is desirable. 
 
Ongoing analytical precision is evaluated by tracking the difference between the 
MS/MSD (or LCS pairs) analyzed with each batch of 20 samples.  These differences are 
compared to control limits established for each analysis from historical monitoring. In the 
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event that the method does not specify the criteria, control charts are reviewed to set 
laboratory internal/default QC criteria [TNI-EL-V1M4-2009-1.7.4.3.a]. 
 
For those analyses for which MS/MSD or LCS samples are not prepared, sample 
duplicates are analyzed to monitor performance. 

 
The relative percent difference between duplicates or duplicate spikes is calculated as 
follows: 

 

 

|S-D| 

(S+D)/2 
RPD = X 100  

 
 

where; 
RPD  =  Relative Percent Difference 
S  =  First Sample Value (original)  
D  =  Second Sample Value (duplicate) 

 
6.2.4. External Reference Samples/Quality Control Sample (QCS) 
 

Reference samples such as those available from NIST and EPA or other EEA approved 
vendors are analyzed to verify the accuracy of calibration standards. Reference standards 
with matrices comparable to the samples being analyzed are also included in the run 
whenever available. 
 
External reference samples are analyzed immediately following the calibration standards 
for all inorganic and organic analyses.  Appropriate reference samples for organics 
analyses by GC and GC/MS are less readily available and are only run when a new stock 
standard is prepared to verify its accuracy 

 
6.2.5. Confirmation 

 
Confirmation is performed to verify the compound identification when positive results 
are detected on a sample from a location that has not been previously tested by the 
laboratory.  Confirmations are performed on GC organic tests such as pesticides or 
herbicides. GC confirmation is done following method requirements or 
recommendations. See method SOPs for detailed discussion of the confirmation 
methods.  Confirmation is not required when a sample is analyzed by mass spectrometer 
methods.  All confirmation is documented in appropriate log books/work books. 
 

6.2.6. Retention Time Windows 
 
Absolute retention time and relative retention time aid in the identification of 
components in chromatographic analyses and to evaluate the effectiveness of a column 
to separate constituents.  The laboratory ensures that it meets the method acceptance 
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criteria for retention time windows. If the method does not specify acceptance criteria 
for retention time windows, the laboratory gathers a minimum of 30 data points and 
calculates the acceptance criteria range using 3 times the standard deviation of the 

average (x ± 3sd). 
 

6.3. DEMONSTRATION OF CAPABILITY (DOC) 
 

6.3.1. Method Detection Limits (MDL) / Limit of Detection (LOD) 
 

6.3.1.1. The laboratory shall utilize MDL determination by 40 CFR Part 136 as one option to 
provide an LOD for each analyte that is appropriate and relevant for the intended use 
of the data.  An LOD is not required for a test method when test results are not 
reported outside the calibration range. LOD shall be determined by the protocol in the 
mandated test method or applicable regulation.  If the protocol for determining LOD 
is not specified, the selection of the procedure must reflect instrument limitations and 
the intended application of the test method [TNI-EL-V1M4-2009-1.5.2.1]. 
 

6.3.1.2. The MDL shall be initially determined for the compounds of interest in each test 
method in a quality system matrix in which there are not target analytes nor 
interferences at a concentration that would impact the results of the MDL must be 
determined in the quality system matrix of interest [TNI-EL-V1M4-2009-1.5.2.1.d]. 

 
6.3.1.3. Method Detection Limits (MDLs) will be determined as per 40CFR, part 136, 

Appendix B.  Essentially, this requires that an estimate of the detection limit be 
determined for each target analyte based on analytical experience or published 
references.  Seven replicates of DI water must then be spiked at this estimated MDL 
for each method analyte carried through the entire procedure over a minimum of 3 
separate analysis/extraction days.  The MDL is then calculated as the standard 
deviation of the 7 replicates multiplied by the statistical "t-value" associated with the 
actual number of replicates analyzed assuming N-1 degrees of freedom (for exactly 7 
replicates, the t-value is 3.143;  40 CFR, Part 136). 

 
6.3.1.4. MDL study must be verified annually as per the EPA Manual at a minimum (or more 

frequently if stated in the Method such as EPA 300.0 and 353.2 where the MDL study 
has to be repeated every 6 months).  A copy of all associated data must be submitted 
to the QA group for filing. 

 
6.3.1.5. An MDL study must be repeated for each new analyst trained in a particular method, 

or if there is a change in the instrumentation or the test method that is used for the 
analysis in question.  This is a necessary requirement to ensure that each new analyst 
has received sufficient training such that the data generated will be comparable to that 
of former analysts.  It is necessary to repeat the MDL process with a change in 
instrumentation to ensure that the new instrumentation is capable of achieving 
equivalent sensitivity. An MDL study must also be repeated when there is any 
significant change in background or instrument response. 
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6.3.1.6. A minimum of a three-point calibration will be performed prior to the MDL study.  

One of the points must be at the MDL spike level.  The calibration must meet all 
criteria outlined in the Calibration Policy. 

 
6.3.1.7. The spiked level must be within 10 times the calculated MDL or the process must be 

repeated at a lower spike concentration. The spike level should be greater than the 
calculated level. 

 
6.3.1.8. If there is a significant blank level, the spike level for the MDL determination must be 

at least three times greater than the blank concentration. 
 
6.3.2. Minimum Reporting Limits (MRL) / Limits of Quantification (LOQ) 

 
6.3.2.1. The Minimum Reporting Limit (MRL) is the lowest concentration normally reported 

to the client.  It represents the reporting value linked to a specific analyte for aqueous 
matrix in the LIMS system.  The MRL represents a conservative, nominal reporting 
limit designed to be representative of the minimum quantifiable concentration level 
for a particular analyte in a real environmental matrix as opposed to the statistically 
derived MDL calculation. 
 

6.3.2.2. The MRL will generally be established by multiplying the statistically derived MDL 
by a factor of 2 or 3.  The rationale for this approach is that the resultant value 
becomes approximately 10 times the standard deviation obtained during the MDL 
study; the EPA frequently refers to this concentration as the "Limit of Quantification 
(LOQ)", and defines it as the level above which accurate quantitation can be 
achieved.  This level is also more similar to the SW-846 and SDWA concept of 
"Practical Quantitation Limits" (PQL). At a minimum, the MRL needs to be greater 
than or equal to the MDL.   

 
6.3.2.3. Perform an MRL check and calculate the acceptance criteria for recovery of spiked 

analyte at MRL is 50-150 % or ± 3 standard deviations, whichever is greater if the 
method does not specify acceptance limits.  MRL Check is run daily as per EPA 
Manual for the Certification of Laboratories Analyzing Drinking Water, 5th Edition. 

 
6.3.2.4. Final MRLs should only be established after receiving input from the Group 

Technical Manager, Client Services Manager, Lab Director and Quality Manager.  
This ensures that all relevant issues regarding the selection of MRLs have been 
considered.  These issues include specific minimum reporting limits required by a 
particular state or regulatory body, contractually required reporting limits for a 
specific client, the need to provide consistent reporting limits for our clients that have 
historically submitted samples associated with long-term monitoring efforts, as well 
as to remain competitive in the market.  Thus a specific client may require that we use 
an MDL on our reports rather than an MRL.  This deviation must be documented on 
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client reports.  A “J” flag is used to qualify results greater than MDL, but less than 
MRL (>MDL, <MRL).  A “U” flag is used to qualify results not detected at the MDL. 

 
6.3.3. Initial Demonstration of Capability(IDC) 

 
6.3.3.1. An IDC is performed for each analyst and instrument. The IDC for each analyst 

includes a demonstration of the ability to achieve a low background, the precision and 
accuracy required by the method, the method detection limit (MDL) in accordance 
with procedure in 40 CFR 136, Appendix B and satisfactory performance on an 
unknown sample as on-going proficiency test result are also filed.   
 

6.3.3.2. The IDC is repeated when there is a change in analyst, test method or instrument.  
 

6.3.3.3. All initial demonstrations of capability and method certification shall be documented 
[TNI-EL-V1M3 to V1M7-2009-1.6].  A copy of the certification should be retained 
in the personnel records of each affected employee [TNI-EL-V1M3 to V1M7-2009-
1.6.1]. 

 
6.3.3.4. Initial demonstration of method performance is completed each time there is a 

significant change in instrument type, personnel, or test method. 
 

6.3.3.5. Continuing demonstration of method performance (such as laboratory control and 
matrix spike samples) is monitored by use of control charts. 

 
6.3.3.6. The QC sample used for the IDC analysis is obtained from an outside source. If an 

external vendor is not available, the laboratory prepares the QC sample independent 
of the instrument calibration standard. 

 
6.3.3.7. The QC sample concentration prepared for the IDC is approximately 1-4 times the 

MRL for spike concentration if not specified by the method or regulations. Four 
aliquots of the sample are analyzed concurrently (same day) or over a period of days.  
Average recovery and standard deviation for each parameter of interest are calculated 
in the units used for reporting to clients. The resulting average recovery and standard 
deviation must meet the acceptance criteria for the method. 

 
6.3.3.8. When it is not possible to determine mean and standard deviations, such as for 

presence/absence and logarithmic values, the laboratory assesses performance against 
established and documented criteria.  If there is no mandatory criteria in the method, 
either reference or laboratory generated limits are used. 

 
6.3.3.9. If standards cannot be prepared, as for Microbiology, QC samples or PE samples 

obtained from NIST or other approved PT providers are used for the IDC.  The 
laboratory retains all associated supporting data necessary to reproduce analytical 
results summarized in the IDC certification statement.  The Microbiology DOC SOP 
provides the details of the DOC procedure. 
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6.3.3.10. Analysis of actual samples is not done until all parameters of interest for the IDC 

meet acceptance criteria. If one or more of the test parameters do not meet the 
acceptance criteria, the problem is corrected, followed by repeated analysis of the 
four aliquots for those that failed to meet criteria. If the repeat analyses fail 
acceptance criteria the laboratory investigates, corrects the problem and repeats the 
test for all parameters. 

 
6.4. METHOD SPECIFIC QUALITY CONTROL  

 
6.4.1. Gravimetric 

 
6.4.1.1. All laboratory analytical balances and thermometers of ovens are calibrated annually 

with Class S weights and a certified thermometer.  Records of this balance calibration 
are maintained by the balances and periodically turned in to the QA Officer for filing 
as records are completed. Balances are verified on each day of use. 
 

6.4.1.2. A sufficient number of dessicators are maintained to insure that samples are not 
crowded to the point where they cannot cool to room temperature at the end of the 
specified drying period. Desiccant replacement is based on color changes. 

 
6.4.1.3. LCS samples are analyzed at a frequency of 5 or 10% and are specified in each 

method SOP.  At least one LCS is analyzed for each analytical run. 
 

6.4.1.4. MS/MSD samples (or LCS pairs) are analyzed at the rate of once every batch of 20 
samples of a similar matrix, or at other frequency, depending on the method 
requirements. 

 
6.4.2. Titration 

 
6.4.2.1. Use of an automated titrator set to proper delivery speed insures that every sample is 

titrated to the same endpoint.  For manual titration, selection of the proper endpoint is 
achieved by comparing the color of the sample currently being titrated with the color 
of the previously titrated sample.  The analyst must be particularly careful when 
performing a titration with a fading endpoint.  In such instances, it is important to 
complete the titration as rapidly as possible. 

 
6.4.2.2. An external reference sample is analyzed with each new set of standards or titrant to 

verify the accuracy of the titrant standardization and the endpoint determination.  In 
addition, the endpoint pH is checked for each sample. 

 
6.4.2.3. LCS samples are analyzed at a frequency of 5 or 10% and are specified in each 

method SOP.  At least one LCS is analyzed for each analytical run. 
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6.4.2.4. MS/MSD samples (or LCS pairs) are analyzed at the rate of once every batch of 20 

samples of a similar matrix, or at other frequency, depending on the method 
requirements. 

 
6.4.3. Colorimetric Spectrophotometry 

 
6.4.3.1. The alignment of the cell holder and light source is checked when absorbancy 

indicates a problem. 
 

6.4.3.2. A minimum of three standards plus a blank, equally spaced over the concentration 
range, are used to calibrate the spectrophotometer in the absorbance mode, except 
where methods specify the use of one standard only. 

 
6.4.3.3. The analyst records the absorbance reading for the top standard and notes on the form 

if a gradual increase or decrease in the absorbance of this standard is occurring.  A 
gradual decrease in absorbance values from week to week is usually indicative of a 
deteriorating standard or the initial stage of lamp failure. 

 
6.4.3.4. The rate of color development and color stability of spectrophotometric procedures 

varies considerably.  The allowable time interval for reading the absorbance of the 
sample is specified in the method and must be rigidly adhered to in order to obtain 
accurate results. 

 
6.4.3.5. Measuring a blank and a calibration standard after every twenty samples checks the 

stability of the spectrophotometer.  If the baseline absorbance or the standard 
absorbance value has changed by more than 0.005 absorbance units or 10% from the 
initial calibration standard, whichever is greater, the instrument must be recalibrated 
and all samples analyzed since the last acceptable calibration check must be 
reanalyzed. 

 
6.4.3.6. Some water samples have a natural color or turbidity which absorbs appreciably at 

the wavelength used in the analysis.  If the sensitivity of a procedure is sufficiently 
high, it is usually possible to minimize this interference by diluting the sample.  If the 
sensitivity is not adequate to permit sample dilution, the turbidity or color 
interference is corrected for, by reading the absorbance of the sample carried through 
the procedure without addition of the indicator reagent when instrumentation permits 
it. This absorbance reading is then subtracted as a blank from the absorbance reading 
of the sample. 

 
6.4.3.7. LCS samples are analyzed at a frequency of 5 or 10% and are specified in each 

method SOP.  At least one LCS is analyzed for each analytical run. 
 

6.4.3.8. MS/MSD samples (or LCS pairs) are analyzed at the rate of once every batch of 20 
samples of a similar matrix, or at other frequency, depending on the method 
requirements. 
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6.4.4. ICP Emission Spectroscopy & ICPMS 

 
6.4.4.1. The sensitivity of each element is recorded in order to detect deficiencies in the 

instrument or operating conditions. 
 

6.4.4.2. Reagent blanks followed by a calibration check standard are run for each metal 
determined with a frequency of 10%. If there is a difference of >10% from the initial 
standard reading, the instrument must be recalibrated and all samples that were 
analyzed after the last acceptable calibration check must be reanalyzed. 

 
6.4.4.3. For ICP analysis using the simultaneous system, inter-element correction factors must 

be available for each wavelength used.  Background correction must be used for each 
element. 

 
6.4.4.4. LCS samples are analyzed at a frequency of 5 or 10% as specified in each method 

SOP.  At least one LCS is analyzed for each analytical run. 
 

6.4.4.5. MS/MSD samples (or LCS pairs) are analyzed at the rate of once every batch of 20 
samples of a similar matrix, or at other frequency, depending on the method 
requirements. 

 
6.4.5. Radiochemistry 

 
6.4.5.1. The laboratory participates in performance studies for gross alpha and beta, Uranium 

and radium.  Results must be within the control limits established by the vendor for 
each analysis. 
 

6.4.5.2. The laboratory monitors monthly radiation measurement of laboratory 
instrumentation for radioactive contamination [TNI-EL-V1M6-2009-1.7.1.d].  The 
procedure is discussed in the CHP Manual including criteria and corrective action 
procedure. 

 
6.4.5.3. Efficiency curves are run at least annually and the data recorded in the radiation 

notebook. 
 

6.4.5.4. A background is run monthly for gas proportional counter, and each day of use for 
scintillation counter) and a known reference sample is run with each batch of 
radiation samples analyzed.  Background check measurements shall be performed at 
least weekly for gas proportional counter [TNI-EL-V1M6-2009-1.7.1.c.iii]. EEA 
performs background check measurements each day of use for gas proportional 
counter. Method blank shall be performed at a frequency of at least one per 
preparation batch.  If the acceptance criteria specified in the SOP are not met, the 
specified corrective action and contingencies shall be followed and the result reported 
with appropriate data qualifying codes [TNI-EL-V1M6- 2009-1.7.3.1.c]. 
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6.4.5.5. LCS samples are analyzed at a frequency of 5 or 10% and are specified in each 

method SOP.  At least one LCS is analyzed for each analytical run.  The activity of 
LCS shall be at least10 times the Minimum Detectable Activity (MDA) or at a level 
comparable to that of the routine samples if the sample activities are expected to 
exceed 10 times the detection limit [TNI-EL-V1M6-2009-1.7.2.2.e]. 

 
6.4.5.6. Gross alpha and gross beta require MS for aqueous samples.  When there is not 

sufficient sample aliquot size to perform a matrix spike, it shall be noted on the lab 
report [TNI-EL-V1M6-2009-1.7.2.3.a.iv].  The activity of the matrix spike analytes 
shall be greater than five times the MDA [TNI-EL-V1M6-2009-1.7.2.3.a.v]. 

 
6.4.5.7. The laboratory standards used to prepare LCS and MS shall be from a source 

independent of the laboratory standards used for instrument calibration [TNI-EL-
V1M6-2009-1.7.2.2.f].  The MS shall be prepared by adding a known activity of 
target analyte. 

 
6.4.5.8. Replicate shall be performed at a frequency of one per preparation batch where there 

is sufficient sample to do so.  The replicate result shall be assessed against the 
specific acceptance criteria specified in the laboratory SOP.  For low level samples 
(less than approximately three times the MDA) the laboratory may analyze duplicate 
laboratory control samples or a replicate matrix spike (matrix spike and a matrix 
spike duplicate) to determine reproducibility within a preparation batch [TNI-V1M6- 
2009-1.7.2.3.b.iv]. 

 
6.4.5.9. Consistent test conditions for RAD testing are maintained through a radiological 

control program that addresses analytical radiological control (See EEA’s Radiation 
Safety Program Manual).  The program shall address the procedures for segregating 
samples with potentially widely varying levels of radioactivity.  The radiological 
control program shall explicitly define how low level and high level samples will be 
identified, segregated and processed in order to prevent sample cross-contamination.  
The radiological control program shall include the measures taken to monitor and 
evaluate background activity or contamination on an ongoing basis [TNI-EL-V1M6- 
2009-1.7.2.7.c]. 

 
6.4.6. Gas Chromatography 

 
6.4.6.1. A laboratory water blank is analyzed for all analyses to check for artifacts from the 

GC system and for the presence of impurities in the water blank making it unsuitable 
for LCS preparation. 
 

6.4.6.2. A field or travel blank should be analyzed for each set of field samples taken.  With 
each set of travel blanks sent out, a stationary travel blank is kept in the laboratory for 
analysis to demonstrate that the water sent out was free of contamination. 
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6.4.6.3. A series of continuing calibration standards are run with the analysis each day for all 

GC analyses.   
 

6.4.6.4. LCS and/or MS/MSD samples for assessing precision and accuracy are determined 
by carrying the control samples or spike and spike duplicates through the extraction 
procedure as well as the instrumental analysis. 

 
6.4.6.5. LCS samples are analyzed at a frequency of 5 or 10% and are specified in each 

method SOP.  At least one LCS is analyzed for each analytical run. 
 

6.4.6.6. MS/MSD samples (or LCS pairs) are analyzed at the rate of once every batch of 20 
samples of a similar matrix. 

 
6.4.7. Gas Chromatography/Mass Spectrometry 

 
6.4.7.1. GC/MS Tuning Specifications 

 
The mass spectrometer must be shown to be properly tuned during each daily 12 hour 
shift.  This insures that the masses and abundance’s, which the data system 
determines, are accurate.  The EPA has suggested criteria for tuning the GC/MS with 
two standard compounds, decafluorotriphenylphosphine (DFTPP) and 1-bromo-4-
fluorobenzene (BFB).  Tuning criteria are shown in Table 11-3. 
 
The following settings are maintained: 
 

• Emission Current:  0.5 ma    

• Electron Energy:  70 ev            

• Electron Multiplier:  1000-2000 volts as required for sensitivity 

• Dynodes:  3000 V 
 

For HPLC and LCMS tuning, please consult the appropriate Standard Operating 
Procedure for the method in question 

 
6.4.7.2. Quantitation of Identified Compounds/Quantitation from Initial Instrument 

Calibration 
 
The calibration procedure for GCMS is based on the EPA Methods Reference, for 
example 524.2, 525.2, 624, and 625. A minimum five point standard curve is run for 
all analytes.  For each calibration compound a response factor (Rf) and the %RSD are 
calculated. 
 
The procedure to be employed for evaluation of the acceptability of the initial 
calibration curve based on the EPA Methods Reference, see individual SOPs for 
specific examples.  
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All quantitation are done from initial instrument calibration and not from continuing 
calibration unless required by the method, regulation or program [TNI-EL-V1M4- 
2009-1.7.1.1.c]. 

 
6.4.7.3. Internal and Surrogate Standards (IS and SS) 

 
The internal standard area counts are recorded for all volatile and semi-volatile 
samples.   
 
If any sample is found to have an IS beyond ± 50% based on ICAL (± 30% for CCV) 
of the IS counts for the daily continuing calibration standard, the sample is re- 
analyzed unless an obvious matrix problem can be documented.   
 
Surrogate standards are utilized in both the volatile and semi-volatile analysis.   
 
Any volatile sample surrogate recovery that falls outside of the lab limits is 
immediately re-analyzed.  If surrogate recoveries are still outside of the limits, a QIR 
is written and the report is annotated.  If the second result is within the control limits, 
this result is reported. 

 
For semi-volatile samples with unacceptable surrogate recoveries, the extraction run 
logs are examined for matrix related or other documented problems.  In addition, the 
LCS recoveries are reviewed for the sample extraction set.  If none of these indicate a 
matrix problem, the sample is re-extracted if still within holding times.  If the analysis 
of the re-extract shows unacceptable surrogate recoveries, a QIR form is generated, 
then the sample report is annotated and the data reported. 
 

6.4.7.4. Criteria for Tentatively Identified Compounds (TIC's) 
 
A primary advantage of GC/MS is the ability to identify compounds for which the 
retention time and mass spectra are not well known to the operator.  This is 
accomplished by performing a library search using the EPA/NIST library of mass 
spectra and comparing unknown to these spectra.  The library search program gives 
five or ten of the "best fits".  The best fits are determined by comparing the top eight 
mass fragments in the unknown to the spectra in the library.  The program matches 
the mass numbers and the abundances at each mass number to those in the library.  
The program lists the possible identifications along with the numbers, which can be 
used by the MS operator to determine the quality of the identification.  The fit is the 
degree to which the peaks and intensities in the unknown match those of a particular 
compound in the library.  A perfect match would be 1000 or 1.000, depending on the 
software.  EEA utilizes CLP criteria and method specifications for determining 
identification of unknowns.  This includes the presence of all major ions greater than 
10% relative intensity, agreement of ± 20% for major ions in the sample and 
reference spectra, and the review of all ions present in the sample spectrum for 
possible background contamination or interference. 
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In general a computer fit of 850 or 0.850 should be the minimum used for 
identification.  It should be noted that even with computer library searches, there is no 
substitute for the judgment of a trained analyst. 

 
6.4.7.5. Control Samples 

 
LCS samples are analyzed at a frequency of 5%.  At least one LCS is analyzed for 
each analytical run. 

 
MS/MSD samples (or Duplicate) are analyzed at the rate of once every batch of 20 
samples of a similar matrix, as required by TNI.  Duplicates are usable only when 
target analytes are positives. 

 
6.4.7.6. Blanks 

 
Laboratory reagent water blank is normally the first sample analyzed at the beginning 
of each working day to demonstrate that the system is free from contamination.  If the 
blank result indicates contamination, the system is cleaned by running additional 
water blanks or if necessary, finding an alternate source of contaminant free water. 

 
6.4.8. Total Organic Carbon (TOC) 

 
6.4.8.1. Samples are diluted to fall within the linear range of the standards. 

 
6.4.8.2. Every tenth sample is an LCS and %recoveries must fall within acceptable control 

limits.  MS/MSD samples (or LCS pairs) are analyzed at the rate of once every batch 
of 20 samples of a similar matrix as per method requirements. 

 
6.4.9. Total Organic Halogen (TOX) 

 
6.4.9.1. Three carbon blanks (carbon packed adsorption columns washed with nitrate-wash 

solution only) are analyzed at the beginning of each workday.  All values must be 
within 20% of the average blank value obtained before standards can be run. 
 

6.4.9.2. Each day, a set of three calibration standards is analyzed prior to analysis of samples.  
Calculated values for the standards must fall within 5% of the nominal value except 
for the 1.0 standard, which is allowed a 10% range. 

 
6.4.9.3. Every eighth sample is, alternately, a continuing calibration standard or a carbon 

blank. 
 
6.4.9.4. All samples are analyzed in duplicate.  If the net values of the duplicates are not 

within acceptance criteria of 20%, a third and possibly a fourth replicate is analyzed.  
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Results are compared to the first and second replicate and the average of the two 
closest samples is reported. 

 
6.4.9.5. The titration cell is revitalized by rinsing with fresh cell solution after every twenty 

analyses or sooner if necessary. 
 
6.4.9.6. Samples are diluted to fall within the linear range of the standards. 

 
6.4.9.7. Two or three serial adsorption columns from each sample adsorption are analyzed 

separately to determine if any organic halogen breakthrough is occurring. In the event 
of breakthrough, an additional diluted sample is analyzed.  Every tenth sample is an 
LCS and %recoveries must fall within acceptable control limits. 

 
6.4.9.8. MS/MSD samples (or LCS pairs) are analyzed at the rate of once every batch of 20 

samples of a similar matrix. 
 
6.4.9.9. The purity and adsorption capacity of each new batch of carbon purchased is assessed 

by duplicate analysis of an adsorption efficiency standard.  This adsorption efficiency 
standard (standards injected into reagent water then filtered) must be within 5% of the 
standard value. In addition, duplicate carbon blank results must be less than 1 µg Cl-. 

 
6.4.10. General Microbiology - Use of Commercial Dehydrated Powder for Coliform Testing 

 
6.4.10.1. The individual collecting samples should be aware of the sampling precautions 

outlined in Standard Methods.   
 

6.4.10.2. Specific sampling instructions are available from the EEA Microbiology Department.  
They list required precautions to follow to maintain the integrity of the samples and 
prevent contamination. 
 

6.4.10.3. The maximum holding time for microbiological samples is 30 hours for drinking 
water and 6 hours for water/wastewater, and 8 hours for source water. 
 

6.4.10.4. The bottles should be shipped sealed in strong plastic zip lock or bubble bags.  This 
keeps the melting ice from contaminating the samples.  Ice cubes or their equivalent 
must be placed around the samples but care must be taken that the samples do not 
freeze. 
 

6.4.10.5. Sterility check on sample containers shall be performed on at least one container for 
each lot of purchased pre-sterilized sample containers.  For containers prepared and 
sterilized in the lab, a sterility check shall be performed on one container per 
sterilized batch with non-selective growth media [TNI-EL-V1M5-2009-1.7.3.1.b.iii]. 
Microbiology sample containers are disposable high clarity polystyrene vessels with 
sodium thiosulfate sufficient to neutralize at minimum 5 mg/L of chlorine (IDEXX 
Cat No. WS216PS) for drinking water and 15 mg/L of chlorine for wastewater 
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samples. Containers from each lot of “ready to use” are tested to ensure efficacy of 
Na2S2O3 to 5 mg/L Cl2 for drinking water and 15 mg/L Cl2 for wastewater. Thus, 
samples received in the lab are not tested for additional residual Cl2 testing [TNI-EL-
V1M5-2009-1.7.5.b].  When the residual chlorine concentration is checked in the 
field, the result is documented in the COC. 
 

6.4.10.6. A sterilization indicator is used during each autoclave cycle.  If problems exist as 
indicated by a failure of the sterilization indicator, none of the items from that 
autoclave load is used and the group leader is notified.  Demonstration of effective 
sterilization is provided by the use of biological indicators at least once per month of 
use [TNI-EL-V1M5-2009-1.7.3.7.b.ii].   
 

6.4.10.7. Culture media are prepared from commercial dehydrated powders or ready to use 
media such as colilert medium. The laboratory does not prepare media or its culture 
media from basic ingredients. [TNI-EL-V1M5-2009-1.7.3.5.a] 
  

6.4.10.8. Only nanopure water is used for the preparation of media.  Once opened, the 
powdered media is tightly recapped to prevent hydration.   
 

6.4.10.9. Prepared liquid medium is stored in the dark at refrigeration of 4°C and used within 3 
months.    The media is labeled with the type of medium, date prepared and the 
initials of the analyst who weighed out the dehydrated powder. 
 

6.4.10.10. Prepared agar plates are stored in plastic bags, agar up, in the refrigerator.  The bag is 
labeled to identify the type of medium, date prepared and the initials of the analyst 
who prepared it. 
 

6.4.10.11. When bacteriological samples are incubated in a water bath or incubator, the 
temperature is recorded each morning and afternoon on the appropriate temperature 
sheet.  
 

6.4.10.12. A thermometer calibrated at 44.5˚C is used for the water bath when fecal coliforms 
are incubated. 
 

6.4.10.13. A positive control culture obtained from the American Type Culture Collection is 
inoculated for each batch of media including chromofluorogenic medium, incubated 
and read to indicate the acceptability of a media to a particular bacteria type.  A 
negative control consisting of an inoculation of sterile phosphate buffer or an un-
inoculated portion of media is also incubated to demonstrate the absence of 
contamination prior to first use of the medium. 
 

6.4.10.14. When membrane filtration methods are used to analyze samples, a control blank of 
sterile dilution water is analyzed at the beginning of each set of samples.  For 
membrane filter or plate media, duplicate counts shall be performed monthly on one 
positive sample for each month that the test is performed.  If more than one analyst, 
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each analyst shall count typical colonies on the same plate and count must be within 
10%.  If only one analyst, sample plate shall be counted twice by the analyst, with 
<5% difference between counts. 
 

6.4.10.15. The laboratory analyzes a bacteriological proficiency test sample from ERA semi-
annually for NELAP accreditation.  The coliform test, standard plate count, is 
conducted on this reference sample. 

 
6.4.10.16. A completed test is conducted on 10% of all positive coliform samples for wastewater 

matrix.  If no positives are found, at least one positive source water or control sample 
is completed quarterly.  
 

6.4.10.17. Environmental monitoring is conducted weekly using PCA plates to measure 
background contamination occurring from bacteria, yeast and mold carried in the air. 
The number of colonies on the air density plate should not exceed 15 
colonies/plate/15 minutes of exposure. 

 
6.4.11. Asbestos 

 
6.4.11.1. The sampling technique follows the methods outlined by EPA in Method 100.2- 

Analytical Method for Determining Asbestos Fibers in Water EPA-600/R-94/134, 

June 1994.  All samples are to be stored at 4°C until filtration and completion of 
analysis. 
 

6.4.11.2. Specific sampling instructions are available from the Microbiology Department.  
They list precautions to follow in order to maintain the integrity of the samples and 
prevent contamination. 
 

6.4.11.3. The procedure is outlined in the Method 100.2.  All modifications of procedures 
including reasons for modifications are recorded in the SOP. 
 

6.4.11.4. All counts for calculations and report generation are entered into LIMS to eliminate 
inconsistency in the final report. 
 

6.4.11.5. The manufacturers' manuals for proper operation of all equipment used in asbestos 
analyses are properly filed and accessible.  Records of periodic inspection, calibration 
and service of equipment are maintained in appropriate logbooks.  Phone numbers for 
instrument service are posted by each instrument. 
 

6.4.11.6. Blank using fiber-free water is processed each day that samples are filtered as stated 
in Method 100.2. The criterion for acceptability of bottle and process blanks is < 0.01 
MFL > 10 microns in length.  If this limit is exceeded, the samples filtered on the 
same day as the blank must be re-filtered. 
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6.4.11.7. All samples are filtered within 48 hours of sample collection.  Samples received past 

48 hours of collection are treated with O3 –UV. 
 

6.4.11.8. The absolute (HEPA) filtration system is monitored daily and filters are changed 
when needed. 
 

6.4.11.9. Asbestos glassware is prepared using sonication as stated in the method. 
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Table 6-1 Example of Surrogate Acceptance Limits  

Method Compound Acceptance Limits, % 

504.1/8011 1,2-Dibromopropane 60-140 

524.2 

4-Bromofluorobenzene 70-130 

1,2-Dichloroethane-d4 70-130 

Toluene-d8 70-130 

525.2 

perylene-d12 70-130 

1,3-dimethyl-2-nitrobenzene 70-130 

triphenylphosphate 70-130 

531.2 BDMC 70-130 

551.1 1,2-Dibromopropane 80-120 

624 

4-Bromofluorobenzene 70-130 

1,2-Dichloroethane-d4 70-130 

Toluene-d8 70-130 

625/8270 

Nitrobenzene-d5 24-118 

2-Fluorobiphenyl 24-117 

Terphenyl-d14 27-149 

2-Fluorophenol 11-126 

Phenol-d5 20-118 

2,4,6-Tribromophenol 24-141 

6251 B 3,5-Dichlorobenzoic Acid 70-130 

8260B 

4-Bromofluorobenzene 70-130 

1,2-Dichloroethane-d4 70-130 

Toluene-d8 70-130 

Note: Refer to individual SOPs for detailed Surrogate Acceptance Limits.
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7.0 SAMPLE COLLECTION, PRESERVATION, IDENTIFICATION, HANDLING, 
AND STORAGE 
 
Sample collection and sample handling techniques are important aspects of the overall 
sample analysis process and have a major impact on the validity of the results. Specific 
containers and preservatives are used to ensure that the analytes originally present in the 
sample are not lost through degradation or do not become more concentrated.  In 
addition, contaminants that would interfere with the analysis or give erroneously high 
results must be mitigated.    
 
The laboratory provides sampling instructions to all clients to guide clients on the 
appropriate sample collection procedures.  If a client chooses to collect their own 
samples, experienced lab staff can brief clients by telephone or in writing through EEA’s 
sampling collection instruction on the proper methods of sample collection.  If a client 
chooses to hire the laboratory to do the sampling, the sampling will be done by trained 
sampling personnel.   

 

7.1. SAMPLE COLLECTION AND BOTTLE PREPARATION 
 

Production of quality analytical data requires that the collected sample is representative 
of the sampled area.  Sampling procedures should adhere to the guidelines established by 
EPA and other regulatory agencies and be appropriate for the sample matrix and types of 
analytical parameters to be determined.   
 
The laboratory provides sampling instructions to all clients to guide clients on the 
appropriate sample collection procedures. If a client chooses to collect their own samples, 
experienced lab staff can brief clients by telephone or in writing through our sampling 
collection instruction on the proper methods of sample collection.  If a client chooses to 
hire the laboratory to do the sampling, the sampling will be done by a trained sampling 
personnel. 

 
Sample bottles for all analyses except bacteriological are purchased pre-cleaned 
according to EPA Protocol specifications from various vendors.  Certification statements 
for each lot of bottles are kept on file in the shipping department and each bottle is 
marked with its lot number. Each new lot of bottles used for volatiles analyses are 
checked for volatiles and trace metals contamination.  All files regarding Bottle Testing 
are kept in the QA Files.  Glass bottles are wrapped in bubble bags to prevent breakage 
and normally shipped to the sampling site in coolers with gel packs for chilling samples.  
A copy of the original kit order is included with each shipment and should be returned 
with properly cooled samples to the laboratory along with a properly completed chain of 
custody form (COC).  The kit order specifies the numbers of bottles sent for each 
analysis and is used during the log in procedure in the laboratory. 

 
7.2. CONTAINERS, PRESERVATIVES, HOLDING TIMES AND SAMPLE KITS 
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EEA supplies the appropriate sample containers, preservatives, chain-of-custody forms, 
coolers, and packing materials to a client upon request.  The container types, bottle sizes, 
preservatives, container closures, and recommended holding times are shown in Table 6-
1 for Drinking Water, Table 6-2 for Wastewater, and Table 6-3 for Hazardous Waste. 
These specifications follow CFR 136-149, Required Containers, Preservation Technique 
and Holding times July 1, 2011 edition and updates.  Also followed is the Manual for the 
Certification of Laboratories Analyzing Drinking Water, Fifth Edition. Arrangements for 
sample kits may be made through the Client Services department.  Preservatives are 
shipped to clients only in the specified container; bulk preservatives are not normally 
shipped. Only reagent grade (or better) preservatives are used. The chemicals used as 
preservatives are as follows: 

 
Ascorbic Acid  Nitric acid  Sodium sulfite  
Ammonium chloride  Potassium Citrate  Trizma Buffers  
Copper Sulfate  Sodium hydroxide Zinc acetate  
Ethylenediamine  Sodium thiosulfate Sodium azide 
Hydrochloric acid Sulfuric acid Maleic Acid 

 
Containers are delivered to the client by the following methods: 

(1) Client comes to laboratory to take sample kit,  
(2) Containers are sent to client by courier,  
(3) Containers are shipped (via UPS/FedEx/DHL) in coolers meeting all DOT 

regulations.  
 

To ensure that samples meet the temperature requirements, the laboratory checks and 
records the sample temperature upon receipt on the COC.  The temperature check 

documents that the samples are kept cold (>1°C, ≤6°C), not frozen, during transport. 

Samples that arrive on the same day of collection and have not reached <6°C must have 
evidence of cooling to be acceptable. 
 

7.3. SAMPLE STORAGE 
 

7.3.1. Under normal circumstances storage is maintained in a refrigerator kept at 4 ± 2°C for 
one month from receipt [TNI-EL-V1M2-2009-5.8.9.a.i].  All samples are normally 
retained for at least 2 months after sample receipt or until holding times have expired, 
whichever is shorter.  A different storage period can be arranged at the request of the 
client.  All samples are kept in the proper storage environment for one month from 
receipt and then stored in the waste storage area until disposal. 
 

7.3.2. Samples are kept in refrigerators or if storage at ambient temperature is permitted, on 
shelving in the designated area. Samples in the designated areas are available for the 
analyst to take as necessary. Documentation that these samples have been taken is 
available in the run log.  The analyst uses their run log (Figure 8-7) as a means of 
tracking their samples. 
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7.3.3. Samples designated for volatile analysis are not kept in the same refrigerators as samples 

designated for non-volatile analysis. 
 

7.3.4. Temperature in the cold storage areas is monitored twice a day at least 4 hours apart to 
ensure all samples meet storage temperature requirements.  Storage temperatures are 
recorded in appropriate logbooks [TNI-EL-V1M2-2009-5.9.3.a.viii]. 
 

7.4. SAMPLE DISPOSAL 
 

7.4.1. All laboratory wastes including excess samples, excess calibration standards, any excess 
test items, digestates, leachates, extracts or other sample preparation products are 
identified by their composition. Six waste streams are identified in the laboratory; 
extraction solvent, Methylene chloride wastewater, chloroform, Freon, rapid flow 
analyzer, corrosive acids and bases, HPLC, and flammable. Each type of waste is placed 
into a separate, clearly identified steel drum located in a secure area outside the 
laboratory.  Each drum also has a characterization sheet (manifest) attached.  This sheet 
is completed every time a waste is introduced into the drum. Drums are taken for 
disposal/recycling once the drum is 75 % full or every 90 days from the start date of 
accumulation. 
 

7.4.2. A large majority of samples received by EEA are raw or potable waters. Residual 
samples, if not extracted, are disposed of by neutralizing with sodium hydroxide (NaOH) 
or nitric acid (HNO3). The type and amount of waste is recorded in a logbook. 

 
7.4.3. A continuous pH meter is attached to the effluent outfall into the city sewer to record pH 

of all outgoing fluids from the laboratory.   

 
7.4.4. Hazardous waste is disposed of in 55 gallon drums.  Characterization sheet is available 

for each type of waste or waste profile. 
 

7.4.5. Sample disposal procedures details are available in the disposal area and available 
through our SOP titled, “Hazardous Waste Management and Sample Disposal 
Procedures”. The SOP describes the requirements for the safe and effective disposal of 
all sample, extract and digestate waste contained in the laboratory.  Means of disposal 
include dispensing into manifested 55 gallon drums. 
 

7.4.6. All samples that are considered to be potentially hazardous based upon analytical results 
or matrix will be disposed of through a hazardous waste disposal company or a client 
may request that the samples be returned to them for disposal.  All disposal 
arrangements should be made with a project manager. All samples are disposed of in 
accordance to RCRA and county regulations. 
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Table 7-1 Preservation and Holding Times for Drinking Water 

(A) Inorganics – Wet Chemistry – Drinking Water 
No Extract Holding Time 

Parameter/ Method 
Name 

EPA/SM  
Method Number 

Preservative 
Sample 

Holding Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Alkalinity SM2320B Cool, 4 ± 2°C 14 days 125 mL Plastic 

Bromate 
EPA 300.1/ 
EPA 317.0 

5mg Ethylene Diamine 
(EDA)/ 125 mL 

28 days 125 mL Plastic 

Bromide 
EPA 300.0/  
EPA 300.1 

None or EDA 28 days 125 mL Plastic 

Chloride EPA300.0 None 28 days 125 mL Plastic 

Chlorate 
EPA 300.0/  
EPA 300.1 

5 mg Ethylene 
Diamine/125 mL 

28 days 125 mL Plastic 

Chlorite 
EPA 300.0/  
EPA 300.1/ 
EPA 317.0 

5 mg Ethylene 
Diamine/ 125 mL     

Cool, 4 ± 2°C 

14 days 125mL Plastic 

Color SM2120B Cool, 4 ± 2°C  48 hours 500 mL Glass 

Conductivity SM2510B Cool, 4 ± 2°C  28 days 125 mL Plastic 

Cyanide 
SM4500CN-F/ 
EPA335.4 

Cool, 4 ± 2°C, 1 mL 
Ascorbic acid. (if 
chlorinated), 1 mL 
NaOH, pH>12 

14 days 1 L Plastic 

Fluoride SM4500 F-C None 28 days 125 mL Plastic 

Foaming Agents  
Surfactant (MBAS) 

SM5540C Cool, 4 ± 2°C 48 hours 500 mL Plastic 

Nitrate (chlorinated) 
EPA300.0/ 
EPA 353.2 

Cool, 4 ± 2°C 14 days 125 mL Plastic 

Nitrate (non-
chlorinated) 

EPA300.0/ 
EPA 353.2 

Cool, 4 ± 2°C 48 hours 125 mL Plastic 

Nitrate + Nitrite  
EPA 353.2 
EPA 300.0 

Cool, 4 ± 2°C, 0.5 mL 
H2SO4, pH<2 

28 days 125 mL Plastic 

Nitrite 
EPA300.0 
EPA 353.2 

Cool, 4 ± 2°C 48 hours 125 mL Plastic 

Odor SM2150B Cool, 4 ± 2°C 24 hours 500 mL Glass 

Perchlorate EPA 314 None 28 days 125 mL Plastic 

Perchlorate EPA 331 Sterile, Cool, 4 ± 2°C 28 days 125 mL Plastic 

pH SM4500-HB Cool, 4 ± 2°C  15 minutes* 125 mL Plastic 
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Parameter/ Method 
Name 

EPA/SM  
Method Number 

Preservative 
Sample 

Holding Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

o-Phosphate SM4500 P-E 
Filter immediately, 

Cool, 4 ± 2°C 
48 hours 125 mL 

Polyglass 
Glass 

Residual Disinfectant 
(Total/Free Residual 
Chlorine) 

SM 4500 Cl-G 
None (Analyzed on 
the day of collection) 

15 minutes* 200 mL 
Amber Glass 
Bottle 

Silica Dissolved/ 
Reactive Silica 

EPA 200.7 
SM 4500Si-D 

Cool, 4 ± 2°C 28 days 125 mL Plastic 

Solids (TDS) SM 2540C Cool, 4 ± 2°C 7 days 125 mL Plastic 

Sulfate EPA 300.0 Cool, 4 ± 2°C 28 days 125 mL Plastic 

Turbidity EPA 180.1 Cool, 4 ± 2°C 48 hours 125 mL Plastic 

Total Organic 
Carbon/ Dissolved 
Organic Carbon  
(DOC) 

SM 5310 C/ 
EPA 415.3 

0.5 ml H2SO4 to pH<2 

Cool, 4 ± 2°C 
28 days 125 mL 

Amber Glass 
Bottle Teflon 
lined cap 

UV 254/SUVA 
SM 5910 B/ 
EPA 415.3 

Cool, 4 ± 2°C 48 hours 125 mL 
Amber Glass 
Bottle Teflon 
lined cap 

* Must be analyzed immediately in the field for compliance. 
 

(B) Inorganics – Metals – Drinking Water 
No Extract Holding Time 

Parameter/ Method 
Name 

EPA/SM 
Method Number 

Preservative 
Sample 

Holding Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Metals (except Hg) 
EPA200.7/ 
EPA200.8 

0.5 mL HNO3, pH<2 6 months 1 L Plastic 

Metals (Ca, Mg, K, 
Na) 

EPA200.7 0.5 mL HNO3, pH<2 6 months 500 mL Plastic 

Mercury EPA245.1 2 mL HNO3, pH<2 28 days 500 mL Plastic 

Chromium VI                   
(Dissolved) 

EPA218.6 

Ammonium 
Sulfate/Ammonium 
Hydroxide Buffer, 

NaOH,  4 ± 2°C, 
 pH 9.2-9.7 

28 days 
(24 hours for 
DW) 

125 mL Plastic 

Hardness 
EPA200.7/ 
SM 2340B 

0.5 mL HNO3, pH <2 28 days 500 mL Plastic 
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(C) Microbiology/Microscopy Tests – Drinking Water 
No Extract Holding Time 

Parameter/ Method 
Name 

EPA/SM 
Method Number 

Preservative 
Sample 

Holding Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Asbestos EPA 100.2 Cool, 4 ± 2°C 48 hours 1 L 
1 L Plastic 
Bottle 

Drinking Water 
Source Enumeration 

SM9223 
(Colilert) 
SM9221BE 
(MTF) 

Cool, 4 ± 2°C,  0.2 mL 
of 3% Na2S2O3 

8 hours 100 mL 
Sterile 
Plastic Bottle 

Fecal Coliforms--EC 
Medium 

SM9221E 
(MTF) 

Cool, 4 ± 2°C, 0.2 mL 
3% Na2S2O3 

30 hours 100 mL 
Sterile 
Plastic Bottle 

Heterotrophic Plate 
Count (Standard 
Plate Count) 

SM9215B 
Cool, 4 ± 2°C, 0.2 mL 
3% Na2S2O3 

8 hours 100 mL 
Sterile 
Plastic Bottle 

Total Coliforms; By 
Multiple Tube 
Fermentation (MTF) 

SM9221AB 
Cool, 4 ± 2°C, 0.2 mL 
3% Na2S2O3 

30 hours 100 mL 
Sterile 
Plastic Bottle 

Total Coliforms--E. 
Coli 

SM9223 Cool, 4 ± 2°C 30 hours 100 mL 
Sterile 
Plastic Bottle 

Total Coliforms--E. 
Coli 

SM 9223B - 
Colisure 

Cool, 4 ± 2°C 30 hours 100 mL 
Sterile 
Plastic Bottle 

Coliphage EPA 1602 Cool, 4 ± 2°C 48 hours 1000 mL 
Sterile 
Plastic Bottle 

 
(D) Organics – Drinking Water 

Parameter/ Method 
Name 

EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Extract 
Holding 

Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

DBCP/EDB EPA504.1 

3 mg Sodium 
Thiosulfate Cool,  

4 ± 2°C 

14 days 
4 °C, 24 
hours 

40 mL 

Glass with 
Teflon 
Lined 
Septum 
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Parameter/ Method 
Name 

EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Extract 
Holding 

Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Organohalide 
Pesticides and PCB 

EPA 505 

3 mg Sodium 
Thiosulfate Cool,  

4 ± 2°C 

14 days/ 7 
days for 
heptachlor 

4 °C, 24 
hours 

40 mL 

Vial with 
PTFE-
lined 
Screw caps 

Chlorinated 
Herbicides (GC with 
Electron Capture 

EPA515.4 

Sodium Sulfite, dark, 

cool ≤ 10°C (first 48 

hours,  4 ± 2°C after 
48 hours) 

14 days 
≤0°C 
dark, 21 
days 

1 L 

Amber 
Glass with 
Teflon 
lined Cap  

Nitrosamines EPA 521 

80 – 100 mg sodium 
thiosulfate; Cool, 

10°C (first 48 hours,  

4 ± 2°C after 48 
hours) 

40 days 7 days 1 L 

Amber 
glass with 
PTFE-
lined 
Screw caps 

Purgeable Organic 
Compounds/ 
Halogenated 
Aromatics,  
THMs,  
Di-Isopropyl Ether 
(DIPE), Tertiary 
Amyl methyl ether 
(TAME),  
Tert Butyl  ethyl 
ether (ETBE) 
Low level TCP 

EPA 524.2 

25 mg Ascorbic Acid, 
then HCl  pH < 2; 

Cool, 4 ± 2°C 

14 days NA 2x40 ml 
Teflon 
Lined 
Septum 

EPA 524.3 

25 mg Ascorbic Acid, 
Maleic Acid;  

Cool, 4 ± 2°C 

14 days NA 3x 40 mL 
Teflon 
Lined 
Septum 

Low Level TCP 
(GC/MS) 

EPA 524.2/  
CA DHS 

Cool, 4 ± 2°C or 
thiosulfate, HCL 
pH<2 
 

14 days NA 2x40 ml 
Teflon 
Lined 
Septum 

Semi-Volatile 
Organics Acid/Base 
Neutrals, including 
thiobencarb 
(GC/MS) 

EPA525.2 

40-50 mg Sodium 
Sulfite, Dark, Cool,  

4 ± 2°C, HCl, pH<2.  
HCL must be added 
after sample 
dechlorination 

14 days 

≤ 4˚C 
30 days 
from 
collectio
n 

1 L 

Amber 
Glass with 
teflon lined 
Cap 
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Parameter/ Method 
Name 

EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Extract 
Holding 

Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Acetanilide Pesticide 
Parent Compounds 

EPA 525.2 

40-50 mg Sodium  
Sulfite, Dark, Cool,  

4 ± 2°C, HCl, pH<2.  
HCL must be added 
after sample 
dechlorination 

14 days 
≤ 4˚C 
14 days 

1 L 

Amber 
Glass with 
teflon lined 
Cap 

Pesticides and Flame 
Retardants 

EPA 527 

0.10 g/L of L-Asorbic 
Acid, 0.35 g/L of 
Trisodium EDTA, 
and 9.4 g/L of 
Potassium dihydrogen 

citrate; Cool, 10°C 
(first 48 hours,  

4 ± 2°C after 48 
hours) 

28 days 14 days 1 L 

Amber 
glass with 
PTFE-
lined 
Screw caps 

Explosives EPA 529 

0.5 g/L of Copper 
Sulfate pentahydrate, 
5.0 g of Trizma 

buffer; Cool, 10°C 
(first 48 hours,  

4 ± 2°C after 48 
hours) 

30 days 14 days 1 L 

Amber 
glass with 
PTFE-
lined 
Screw caps 

Carbamates EPA 531.2 

0.38 g/40-mL vial 
Potassium dihydrogen 
citrate 

Cool, 

<10°C first 
48 hrs;  

4 ± 2°C 
thereafter; 
dark; 
28-days; 
pH - 3.8 

< 6°C; 
28-days 

40 mL 

Vial with 
PTFE-
lined 
Screw caps 

If residual chlorine is 
present, 6-mg of 
sodium 
thiosulfate/40-mL vial  

Acetanilide Pesticide 
Degradation Products 

EPA 535 

25 – 30 mg 
ammonium chloride; 

Cool, 10°C (first 48 

hours, 4 ± 2°C after 
48 hours) 

28 days 14 days 250 mL 

Amber 
glass with 
PTFE-
lined 
Screw caps 
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Parameter/ Method 
Name 

EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Extract 
Holding 

Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Glyphosate (HPLC 
with Fluorescence 
Detector) 

EPA547 

6 mg Sodium 
Thiosulfate 

Cool, 4 ± 2°C 

14 days 
(18 mo. If 
frozen) 

NA 60 mL 

Amber 
Glass with 
teflon lined 
septum 

Endothall (GC/MS) EPA548.1 

Sodium Thiosulfate 
(HCl, pH 1.5-2 if high 
bio activity) Cool,  

4 ± 2°C,  Dark 

7 days 
14 days 

≤4°C 
250 mL 

Amber 
Glass with 
teflon lined 
septum 

Diquat & Paraquat 
(HPLC with 
Photoiode, Array  
Detector) 

EPA549.2 

100 mg Sodium 
Thiosulfate (H2SO4, 
pH<2 if bio active) 

Cool, 4 ± 2°C, Dark 

7 days 21 days 1 L 
Amber 
Plastic 

THMs & EDB (1-
2,dibromoethane) 
DBCP (1,2-dibromo-
3-chloropropane 
 
 

EPA 551.1 
 

Sodium Sulfite, 10-50 
mg NH4Cl/40 mL + 
400-mg phosphate 
buffer/ 40 ml, Cool,  

4 ± 2°C 

14 days 
 

14 days 
 

3x60 ml 
 

Amber 
Glass with 
Teflon 
lined cap 

Haloacetic Acids  SM6251B  
65 mg NH4Cl / 40 ml 

Cool, 4 ± 2°C 
14 days 7 days 2 x 40 mL 

Amber 
Glass with 
teflon lined 
cap 

1,4-Dioxane EPA 522 
50 mg/L Sodium 
Sulfite ; 1 g/LSodium 
Bisulfate 

14 days 30 days 2 x 250mL 

Amber 
Glass with 
teflon lined 
cap 

Dioxin EPA 1613B 
Sodium Thiosulfate 

Cool, 0-4°C 
NA 40 days 1 L 

Amber 
Glass with 
PTFE lined 
cap 

Aldehyde SM 6252 Cool, 4 ± 2°C 14 days 7 days 2 x 40 mL 

Amber 
glass 
containers 
with 
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Parameter/ Method 
Name 

EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Extract 
Holding 

Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

If residual chlorine is 
present, 10 – 50 mg of 
ammonium 
chloride/40-mL vial 

teflon-
faced septa 
and open 
top screw 
caps 

 
(E) Radiochemistry – Drinking Water 

No Extract Holding Time 

Parameter/ Method 
Name 

EPA/SM 
Method Number 

Preservative 
Sample 

Holding Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Uranium EPA 200.8 0.5 mL HNO3 to pH<2 6 months 125 mL Plastic 

Gross Alpha EPA 900.0 2.0 mL HNO3 to pH<2 6 months 1 L Plastic 

Gross Beta EPA 900.0 2.0 mL HNO3 to pH<2 6 months 1 L Plastic 

Radium 228 EPA 904.0 
2-mL HNO3 per liter;  
pH <2 

6-months,  
if unpreserved; 
after 5-days, 
preserve and 
hold in the 
original 
container for 
minimum of 
16-hrs.before 
analysis 

1 L Plastic 

Radon 222 SM 7500 Rn None, no headspace 4 days 250 ml Glass 

Note: Refer to individual SOPs for preservation and holding times for all other methods not listed 
in Quality Manual. 

 

Table 7-2 Preservation and Holding Times for Wastewater 

(A) Inorganics – Wet Chemistry – Waste Water 
No Extract Holding Time 
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Parameter/ 
Method Name 

EPA/SM Method 
Number 

Preservative 
Sample 

Holding Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Alkalinity, 
(Bicarbonate,  
Carbonate, & 
Total Hydroxide) 

SM 2320B 
Cool, > 0°C , < 6°C not 
frozen 

14 days 125 mL Plastic 

Ammonia 
EPA350.1 
SM4500NH3-H 

Cool, > 0°C , < 6°C not 
frozen, 0.5 mL of 
H2SO4 to pH < 2 

28 days 125 mL Plastic 

Biochemical 
Oxygen Demand 
(BOD) 

SM5210B 
Cool, > 0°C , < 6°C not 
frozen 

48 hours 500 mL Plastic 

Bromide EPA300.0 None 28 days 125 mL Plastic 

Carbon 
Biochemical 
Oxygen  Demand 
(CBOD) 

SM5210B 
Cool, > 0°C , < 6°C not 
frozen 

48 hours 500 mL Plastic 

Chemical Oxygen 
Demand (COD) 

EPA410.4/  
SM 5220D 

Cool, > 0°C , < 6°C not 
frozen, 0.5 mL of 
H2SO4 to pH < 2 

28 days 125 mL Plastic 

Chloride EPA300.0 None 28 days 125 mL Plastic 

Chlorine, Total 
Residual 

SM4500 Cl G 
Cool, > 0°C , < 6°C not 
frozen 

15 minutes * 
(immediately) 

250 mL Amber Glass 

Chromium VI 
SM 3500Cr-D/ 
EPA 218.6 

Cool, > 0°C , < 6°C not 
frozen, Ammonia 
Sulfate buffer, NaOH, 
pH 9.3-9.7, 

28 days 125 mL Plastic 

Cyanide, Total EPA 335.4 

Cool, > 0°C , < 6°C not 
frozen, 4 mL NAOH to 
pH>12, 0.6 g Ascorbic 
Acid (if chlorinated) 

14 days 1 L Plastic 

Cyanide, 
Amenable to  
Chlorination 

EPA 335.1/ 
SM 4500 CN-G 

Cool, > 0°C , < 6°C not 
frozen,  4 mL of 
NAOH  to pH>12, 0.6 
g Ascorbic Acid (if 
chlorinated) 

14 days 1 L Plastic 

Fluoride  SM4500 F-C None 28 days 125 mL Plastic 

Hardness 
EPA 200.7/ 
SM 2340B 

1.0 mL HNO3 to pH< 2 6 months 250 mL Plastic 

Kjeldahl Nitrogen EPA 351.2 
Cool, > 0°C , < 6°C not 
frozen, 0.5 mL of 
H2SO4to pH < 2 

28 days 125 mL Plastic 
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Parameter/ 
Method Name 

EPA/SM Method 
Number 

Preservative 
Sample 

Holding Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Nitrate 
EPA 353.2/ 
EPA 300.0 

Cool, > 0°C , < 6°C not 
frozen 

48 hours 125 mL Plastic 

Nitrite 
EPA300.0/ 
EPA 354.1/ 
353.2 

Cool, > 0°C , < 6°C not 
frozen 

48 hours 125 mL Plastic 

Orthophosphate 
EPA 365.1/ 
SM4500 P-F  

Filter Immediately, 

Cool, > 0°C , < 6°C not 
frozen 

48 hours 125 mL Plastic 

Perchlorate EPA 314.0 None 28 days 125 mL Plastic 

pH SM4500-HB None 15 minutes * 125 mL Plastic 

Phenols 
EPA 420.4/ 
EPA 420.1 

Cool, > 0°C , < 6°C not 
frozen, 2.0 mL H2SO4 

to pH < 2 

28 days 500 mL Amber Glass 

Phosphorus, Total 
EPA 365.1/ 
SM4500 P-F 

Cool, > 0°C , < 6°C not 
frozen,0.5 mL H2SO4 
to pH < 2 

28 days 125 mL Plastic 

Residue, 
Filterable (Total 
Dissolved Solids--
TDS) 

SM2540C 
Cool, > 0°C , < 6°C not 
frozen 

7 days 500 mL Plastic 

Residue, Non-
filterable (Total  
Suspended 
Solids,TSS) 

SM 2540D 
Cool, > 0°C , < 6°C not 
frozen 

7 days 500 mL Plastic 

Residue, 
Settleable 
(Settleable Solids) 

EPA 160.5/  
SM 2540F 

Cool, > 0°C , < 6°C not 
frozen 

48 hours 500 mL Plastic 

Specific 
Conductance 

SM 2510B 
Cool, > 0°C , < 6°C not 
frozen 

28 days 125 mL 
Plastic 
 

Sulfate EPA300.0 
Cool, > 0°C , < 6°C not 
frozen 

28 days 125 mL Plastic 

Sulfide (Total &  
Soluble) 

SM 4500 S-2D 
Cool, > 0°C , < 6°C not 
frozen, Zinc Acetate, 
plus NaOH to pH > 9 

7 days 125 mL Plastic 

Total Organic 
Carbon (TOC) 

SM 5310C 
Cool, > 0°C , < 6°C not 
frozen,0.5 mL H2SO4 
to pH < 2  

28 days 125 mL Amber Glass 

Total Organic 
Halide (TOX) 

SM 5320B Sulfite & H2SO4 14 days 250 mL Amber Glass 

Turbidity EPA180.1 
Cool, > 0°C , < 6°C not 
frozen 

48 hours 125 mL Plastic 
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* Must be analyzed immediately in the field for compliance. 
 

(B) Inorganics – Metals – Waste Water 
No Extract Holding Time 

Parameter/ 
Method Name 

EPA/SM Method 
Number 

Preservative 
Sample 

Holding Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Metals (except 
Hg) 

EPA200.7  
EPA200.8 

0.5 mL HNO3 to pH< 
2 

6 months 125 mL Plastic 

Metals (Ca, Mg, 
K, Na) 

EPA200.7   
0.5 mL HNO3 to pH< 
2 

6 months 125 mL Plastic 

Mercury, Hg EPA245.1 
2.0 mL HNO3 to pH< 
2 

28 days 500 mL Plastic 

 
(C) Microbiology/Microscopy Tests – Waste Water 

No Extract Holding Time 

Parameter/ 
Method Name 

EPA/SM Method 
Number 

Preservative 
Sample 

Holding Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Asbestos EPA 100.2 
Cool, > 0°C , < 6°C 
not frozen 

48 hours 800 mL 
Plastic 
 (1 L) 

Fecal Coliforms 
By Multiple Tube 

SM9221E 

Cool, > 0°C , < 6°C not 
frozen; 0.2 mL 3% 
Na2S2O3 (if 
chlorinated) 

6 hours 100 mL 
Sterile 
Plastic 

Fecal 
Streptococci/ 
Enterococci by 
MTF 

SM9230B 

Cool, > 0°C , < 6°C not 
frozen; 0.2 mL 3% 
Na2S2O3 (if 
chlorinated) 

6 hours 100 mL 
Sterile 
Plastic 

Heterotrophic 
Plate Count 

SM9215B 

Cool, > 0°C , < 6°C not 
frozen; 0.2 mL 3% 
Na2S2O3 (if 
chlorinated) 

6 hours 100 mL 
Sterile 
Plastic 

Total Coliforms 
By Multiple Tube 
Fermentation 
(MTF) 

SM9221B 

Cool, > 0°C , < 6°C not 
frozen; 0.2 mL 3% 
Na2S2O3 (if 
chlorinated) 

6 hours 100 mL 
Sterile 
Plastic 

 
(D) Organics – Waste Water 
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Parameter/ Method 
Name 

EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Extract 
Holding 

Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Halogenated 
Volatiles/ Aromatic 
Volatiles 

EPA 624 

Cool, > 0°C , < 6°C not 
frozen, 10 mg Na2S2O3 
for residual Cl2,HCl** 
pH < 4-5 

14 days NA 40 mL 

Amber 
Glass/ 
Teflon 
lined 
Septum 

Semi-Volatiles, Acid 
and Base/ 
Neutral Compounds 

EPA 625 
Cool, > 0°C , < 6°C not 
frozen, 80 mg Na2S2O3 
for residual Cl2 

7 days 40 days 1 L 

Amber 
Glass/ 
Teflon 
lined Cap 

**HCl must be added after sample dechlorination 
 
(E) Radiochemistry – Waste Water 

No Extract Holding Time 

Parameter/ 
Method Name 

EPA/SM Method 
Number 

Preservative 
Sample 

Holding Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

Uranium EPA200.8 0.5 ml HNO3 to pH <2 6 months 125 ml Plastic 

Gross Alpha EPA900.0 
4.0 mL HNO3 (18%) to 
pH<2 

6 months 1 L Plastic 

Gross Beta EPA900.0 
4.0 mL HNO3 (18%) to 
pH<2 

6 months 1 L Plastic 

Radon 222 SM 7500 Rn-B None 4 days 250 ml Glass 

Note: Refer to individual SOPs for preservation and holding times for all other methods not listed 
in Quality Manual. 

 

Table 7-3 Preservation and Holding Times for Hazardous Waste (Aqueous Matrix Only) 

(A) Inorganics – Wet Chemistry – Hazardous Waste (Aqueous) 
No Extract Holding Time 

Parameter/ Method 
Name 

Matrix 
EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Sample 
Size 

Type of 
Container 
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Parameter/ Method 
Name 

Matrix 
EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Sample 
Size 

Type of 
Container 

Chromium VI Aqueous 
EPA 7196A 
EPA 7199 

Cool, > 0°C , < 6°C not 
frozen, add buffer or 
NAOH 

24 hours 125 mL Plastic 

Conductivity Aqueous EPA 9050A 
Cool, > 0°C , < 6°C not 
frozen 

28 days 125 mL Plastic 

Cyanide, Total Aqueous EPA 9012A 

4 mL NaOH to pH > 12, 

Cool, > 0°C , < 6°C not 
frozen 

14 days 1 L Plastic 

Fluoride Aqueous EPA 9214 
Cool, > 0°C , < 6°C not 
frozen 

28 days 125 mL Plastic 

Nitrate as N Aqueous EPA 9056 
Cool, > 0°C , < 6°C not 
frozen 

48 hours 125 mL Plastic 

Perchlorate Aqueous 
EPA 314/  
EPA 331 

Sterile, > 0°C , < 6°C not 
frozen 

28 days 125 mL Plastic 

pH Aqueous EPA 9040B None 7 days 125 mL Plastic 

Phenol Aqueous EPA 9066 
Cool, >0°C, < 6°C not 
frozen, 2.0 mL H2SO4 to 
pH < 2 

28 days 500 mL 
Amber 
Glass 

Sulfide, Total Aqueous EPA 9030B 

Zinc Acetate, NaOH    

pH > 9, Cool, > 0°C , < 

6°C not frozen 

7 days 125 mL Plastic 

Total Organic 
Halides (TOX) 

Aqueous EPA 9020B Sulfite & H2SO4 14 days 250 mL 
Amber 
Glass 

Chloride, Chlorite, 
Sulfate, Nitrite 

Aqueous EPA 9056 
Cool, > 0°C , < 6°C not 
frozen 

48 hours 125 ml Plastic 

 
(B) Inorganics – Metals – Hazardous Waste (Aqueous) 

No Extract Holding Time 

Parameter/ Method 
Name 

Matrix 
EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Sample 
Size 

Type of 
Container 

Arsenic, As, 
Dissolved Aqueous EPA 6020 0.5 mL HNO3 to pH < 2 6 months 125 mL Plastic 

Arsenic, As, Total 

Mercury, Total Aqueous EPA 7470A 2.0 mL HNO3 to pH < 2 28 days 500 mL Plastic 
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Parameter/ Method 
Name 

Matrix 
EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Sample 
Size 

Type of 
Container 

Mercury, Dissolved 
Filtered on site, 2.0 mL 
HNO3 to pH < 2  

Metals, Total * Aqueous 
EPA 6010B 

0.5 mL HNO3 to pH < 2  6 months 125 mL Plastic 
EPA 6020 

Metals, Dissolved * Aqueous 
EPA6010B Filtered on site, HNO3 to 

pH < 2  
6 months 125 mL Plastic 

EPA6020 

* Aluminum, Antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, 
manganese, molybdenum, nickel, selenium, silver, strontium, thallium, tin, titanium, vanadium 
and zinc. 
 

(C) Organics – Hazardous Waste (Aqueous) 

Parameter/ 
Method Name 

Matrix 
EPA/SM 
Method 
Number 

Preservative 
Sample 
Holding 

Time 

Extract 
Holding 

Time 

Recommended 
Minimum 

Sample Size 

Type of 
Container 

EDB/DBCP  Aqueous EPA 8011 

3 mg sodium 
thiosulfate, Cool,  

> 0°C , < 6°C not 
frozen 

14 days 
< 6°C, 
24 hours 

40 mL 

Glass/ 
Teflon 
lined 
septum 

Halogenated 
Volatiles &  
Aromatic 
Volatiles 

Aqueous EPA8260B 

10 mg Na2S2O3 for 
residual chlorine,   
HCl, pH < 2  

Cool, > 0°C , < 6°C 
not frozen 

14 days NA 40 mL 

Amber 
Glass/ 
Teflon 
lined 
Septum 

Semi-Volatile 
Organic 
Compounds 

Aqueous EPA8270C 

80 mg Na2S2O3,  

Cool, > 0°C , < 6°C 
not frozen 

7 days 40 days 1 L 

Amber 
Glass/ 
Teflon 
lined Cap 

1,4-Dioxane Aqueous 

50 mg/L 
Sodium 
Sulfite ; 1 
g/LSodium 
Bisulfate 

EPA 522 

50 mg/L 
Sodium 
Sulfite ; 1 
g/LSodiu
m 
Bisulfate 

30 days 2 x 250mL 

Amber 
Glass with 
teflon lined 
cap 

Note: Refer to individual SOPs for preservation and holding times for all other methods not listed 
in Quality Manual. 
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8.0 SAMPLE MANAGEMENT 
 

8.1. SAMPLE RECEIPT AND LOG-IN/SAMPLE RECEIPT PROTOCOL 
 

EEA receives all samples through its sample control group.  Upon receipt of samples, the 
sample control group inspects each sample for breakage or leakage, inverted septa, 
inappropriate caps or bottles, air bubbles in volatile organics samples, incomplete sample 
labels, incomplete paperwork, or discrepancies between the sample labels and the 
paperwork.  The sample custodian checks the sample temperature to ensure that the 
required temperature is maintained during transport.  EPA requires for most methods that 

a sample temperature of 4 ± 2°C (TNI > 0, < 6˚C) shall be maintained during transport. 
The sample custodian records the sample temperature on the Chain of Custody. If the 

reading is above 6°C, the Project Manager (PM) is notified who then notifies the client 

regarding his sample condition. For samples that arrive at the laboratory > 6°C, the client 
will be notified that the affected samples are unacceptable for regulatory compliance 
purposes, if not received on the same day of collection with evidence of cooling, and 
analysis is at the discretion of the client.  (Acceptance criteria as per MUR, March 12, 

2007 is ≤ 6°C).   
 

The sample custodian also screens all hazardous waste and wastewater samples from a 
new client with the Geiger Counter meter for presence of radiation levels above 
background.  For additional details refer to Sample Receiving and Log-In SOP. Any 
sample receipt problems are recorded either on the Chain of Custody (COC) Form 
(Figure 8-6) for Level I or on COC and Sample Cooler Receipt Form (Figure 8-1) for 
Level II samples. The Client Services Manager or designated Project Manager is notified 
about the problems.  The client is informed of these problems, the appropriate course of 
action is determined and a decision is made immediately whether re-sampling is required. 

 
Sample control employees are designated to receive all shipments and deliveries to the 
laboratory.  The procedure for receiving samples is detailed in the Sample Receipt SOP 
kept on file in the log-in area and central QA files. A EEA Kit Order Form (KO) is filled 
out for each client's samples. An example of the KO is shown in Figure 8-2.  A computer 
assigned laboratory number is placed on each sample bottle and the bottles are stored in 
refrigerators segregated by receipt date. 

 
8.1.1. Sample Labeling System 

 
Sample bottles must be clearly labeled so that the laboratory tracking system can function 
optimally.  All sample bottles are shipped with labels containing the particular parameters 
to be tested from each bottle as well as any preservative information.  The client must fill 
in the sampling date and sample site, and the client name/identification, on the label.  The 
sample control group insures that all returned samples contain sample site identifications. 
 
After log-in, the sample control group attaches a label with the laboratory sample 
tracking number to each sample bottle.  All sample bottles collected for a particular 
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sample site normally receive the same base laboratory sample tracking number and a 
stamped label with this number is attached to each bottle.  When analysts run a sample 
work schedule for their particular analysis, they receive a computer printout listing the 
laboratory sample numbers requiring that analysis.  The analyst must then find the 
samples with these assigned numbers in their appropriate containers in refrigerated or 
non-refrigerated storage.  The work schedule printout also gives the name of the client 
and sample ID that is compared with the information printed on the sample label to insure 
a proper identification. 

 
The assigned laboratory numbers utilized for sample tracking are always a twelve-digit 
number.  The first eight digits represent the year, month and day the sample was logged 
in.  The remaining four digits are utilized to give each sample a unique identification 
number and these numbers are assigned consecutively from 1 to 9999 by the computer 
when the samples are logged in.  These last four digits are reset back to one (1) at the 
beginning of each day. The laboratory also assigns a unique laboratory identification 
number to each sample and subsample container, and attaches a durable label to each 
sample container. The assignment of unique laboratory ID is done for each subsample 
except for samples that have short holding times. All laboratory ID codes assigned to 
each sample are documented in each appropriate logbooks/workbook for related 
laboratory activities such as sample preparation calibration and analysis. 

 
8.1.2. Sample Receipt Acceptance Criteria: 

 
8.1.2.1. The laboratory establishes and implements a sample acceptance/rejection policy per 

TNI-EL-V1M2-2009-5.8.6. The laboratory accepts a sample when the following 
criteria are met: 
 

8.1.2.1.1. Proper, full, and complete documentation, which shall include sample 
identification, the location, date and time of collection, collector’s name, 
preservation type, sample type and any special remarks concerning the sample; 
 

8.1.2.1.2. Proper sample labeling to include unique identification and a labeling system for 
the samples with requirements concerning the durability of the labels (water 
resistant) and the use of indelible ink; 

 
8.1.2.1.3. Use of appropriate sample containers; 

 
8.1.2.1.4. Adherence to specified holding times; 

 
8.1.2.1.5. Adequate sample volume. Sufficient sample volume must be available to perform 

the necessary tests. 
 

8.1.2.1.6. Procedures to be used when sample shows signs of damage or contamination. 
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8.1.2.1.7. All samples, which require thermal preservation, shall be considered acceptable if 

the arrival temperature is ≤ 6°C, not frozen or the method specified range. For 

samples with a specified temperature of 4°C, samples with a temperature ranging 

from just above the freezing temperature of water to 6°C shall be acceptable. 
Samples that are hand delivered to the laboratory immediately after collection may 
not meet these criteria. In these cases, the samples shall be considered acceptable if 
there is evidence that the chilling process has begun such as arrival on ice. 

 
8.1.2.1.8. The laboratory implements procedures for checking chemical preservation using 

readily available techniques, such as pH or free chlorine, prior to or during sample 
preparation or analysis [TNI-EL-V1M4-2009-1.7.5.b].  Residual Free Chlorine and 
pH testing are done for Volatile samples (524.2). Also samples for semivolatiles by 
525.2 analysis and THMs by 551.1 are verified for proper preservation by checking 
the pH of the sample at the analyst’s sample preparation area. 

 
8.1.2.2. Results of all checks are recorded in the appropriate logbooks. If the sample does not 

meet the laboratory sample receipt acceptance criteria, the laboratory either: 
 

8.1.2.2.1. Retains correspondence and/or records of conversations concerning the final 
disposition of rejected samples; or 
 

8.1.2.2.2. Fully documents any decision to proceed with the analysis of samples not meeting 
acceptance criteria. 

 
8.1.2.2.2.1. The condition of these samples shall, at a minimum, be noted on the chain of 

custody or transmittal form and laboratory receipt documents. 
 

8.1.2.2.2.2. The analysis data shall be appropriately “qualified” on the final report. 
 

8.1.2.3. After LIMS entries have been completed for a group, a sample acknowledgment is 
printed out (see figure 8-9).  The original acknowledgment is emailed to the client 
immediately after log-in and reviewed by the client’s project manager. The sample 
acknowledgment report allows the clients to confirm if methods and tests assigned to 
the samples are correct. 
 

8.2. CHAIN OF CUSTODY 
 

Chain of custody procedures provides legal evidence that tampering with a sample has 
not occurred.  This is achieved by documenting an accurate written record tracing 
possession of the sample from collection through its final analysis and disposal. The 
EEA’s chain of custody form provided with sample bottle shipments is presented in 
Figure 8-6.  The laboratory maintains two levels of custody.  As a standard protocol, the 
laboratory utilizes Level I chain of custody.  Level II chain of custody is available upon 
request only and at an additional charge. 
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8.2.1. Level I 

 
This process relies on the fact that the laboratory is a secure building.  The laboratory 
either has custody of the sample, or not.  Evidence of laboratory custody is shown 
through the receipt signatures on the chain of custody form. Documentation is available 
in the laboratory for the tracking and disposition of a sample, however this information 
is not intended to withstand rigorous legal scrutiny.  Level I chain of custody is 
consistent with EPA’s definition of custody.  Documentation associated with this level 
of custody includes: 

 
8.2.1.1. A copy of the Chain of Custody is kept in the project file. 

 
8.2.1.2. Run logs indicating when samples were handled/analyzed. 

 
8.2.2. Level II 

 
Also known as Legal Chain of Custody, this process requires that the disposition of each 
sample be defined in terms of time and possession for the life span of the sample; from 
sample bottle preparation to the disposal or complete depletion of the sample during 
analysis. Documentation associated with this level of custody includes: 

 
8.2.2.1. Requirements for Level I followed 

 
8.2.2.2. Chain of custody signed by sample control personnel upon receipt of sample(s) 

 
8.2.2.3. Airbills and/or courier receipts filed in the project file by sample control 

 
8.2.2.4. Internal custody logbook and key to secure and separate storage refrigerators 

maintained by sample control personnel; all sample/extract/digestate transfers, 
including those to secured storage, recorded herein 

 
8.2.2.4.1. This storage area is locked and entry is permitted only upon signing for the custody 

of the sample(s)/extract(s)/digestate(s). 
 

8.2.2.5. Internal custody logbook entries include client, client sample ID, date sampled, 
analyses, laboratory ID, internal dates and times transferred, initials (all samples are 
returned at the end of each shift) see Figure 8-4. 

 
8.2.2.6. Upon disposal the technician will complete the custody notebook (all client 

identifying label(s) on the container defaced or removed) 
 

8.2.2.7. Errors deleted by drawing a single line through the item, dating and initialing and 
reasons clearly indicated. 
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8.2.2.8. Disposal of samples occur only with the concurrence of the affected legal authority, 

sample data user and/or submitter of the sample 
 

8.2.2.9. Conditions of disposal and all correspondence between all parties concerning final 
disposition of the physical sample recorded and retained by the laboratory 

 
8.2.2.10. Level II chain of custody sample disposal logbook (Figure 8-5) which indicates the 

date of disposal, nature of disposal (such as sample depleted, sample disposed in 
hazardous waste facility or sample returned to client, and the name of the individual 
who performed the task 
 

8.2.3. Sub-contract Laboratories  
 

When samples are sent to a sub-contract laboratory, a chain of custody is initiated by 
sample control or the subcontract administration group.  The original chain of custody is 
filed in the project file with a reference to the second chain of custody.  This sample is 
tracked internally and is identified as a subbed-out sample from an entry made into LIMs 
by sample control.  All information from the original chain of custody is transferred to 
the second chain of custody in addition our internal Laboratory IDs are referenced.  If 
samples were extracted at EEA and the extracts sent out, then the QC set for that 
extraction batch is sent out to the sub-contract laboratory also. 
 

8.2.4. The Quality Manager or the Project Manager periodically inspects the chain of custody 
logbook to verify that analysts are signing samples back into custody the same day they 
are removed. 
 

8.3. SAMPLE STORAGE AND DISPOSAL 
 
Sample storage and disposal procedures are found in section 7.3 Sample Storage and 7.4 
Sample Disposal. 

 
8.4. SAMPLE TRACKING 

 
When samples pass initial inspection, they are logged into the computer running the lab 
LIMS system.  This system tracks samples from the time they arrive in the laboratory 
until final data are transmitted to the client.  Multiple queries can be made of the 
database, and new routines can be written for retrieving certain information in a 
specified format.  The following are example queries made from LIMS, printouts of 
these queries are available for personnel, on demand: 

 
8.4.1. Sample Disposition - Shows which analyses have been performed on a given sample, 

which results have been validated by the manager/supervisor, and the results. 
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8.4.2. Due Date/Hold time Date - Allows analysts to schedule tests by accessing sample 

information according to priority date (hold time/turnaround time); query can be made 
per test, per group, per client, or per prompted date. 

 
8.4.3. QC Data - Accessibility to QC information which can be tabulated and used to derive 

acceptability ranges, trend analyses, control charts etc. 
 

8.4.4. Formats - Data is available for clients in various hard-copy layouts and/or electronic 
data format. 

 
8.5. LABORATORY INFORMATION MANAGEMENT SYSTEM (LIMS) 

 
8.5.1. The current Laboratory Information Management Software (LIMS) used by EEA is the 

STARLIMS software package developed by STARLIMS Corporation located in 
Hollywood, FL.  The XML web based system is written in a proprietary scripted 
language and accesses a Microsoft SQL server. 
 

8.5.2. The STARLIMS system provides functions to access client accounts, tests/analyses, 
sample tracking, test backlog generation, data entry/verification, data validation, client 
data in a variety of formats, monthly financial and statistical reports, and archival storage 
of data. 

 
8.5.3. The security of the information contained in the LIMS is maintained through the 

restricted use of the database.  All personnel have a unique access ID and password.  The 
type of information entered or queried is dependent upon the level of access associated 
with the user. 

 
8.5.4. LIMS has several defined user types.  Access to key areas is restricted and based on the 

user type designated. 
 

8.5.4.1. Analyst/Reviewer – Original data is entered by an analyst on an analytical batch 
basis (batch is no more than 20 samples).  Once entered, the analyst cannot change 
the data nor can the analyst access the data at a higher level to review.  Review must 
be conducted by a peer or supervisor.  
 

8.5.4.2. Manager/Validation – After the secondary check, the group manager validates the 
data. Upon validation, the data is available to the client.  

 
8.5.4.3. User – Personnel who only query the database, rather than enter data, are assigned 

this third level of access.  
 

8.5.5. Final reports are uploaded to an external server (DMZ) for the client to access via a 
secure password and unique ID.  Hardcopies are mailed upon request.  Reports are 
electronically signed by the Project Manager before uploading to the DMZ.  Invoices are 
mailed or electronically delivered based on client preference. 
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8.5.5.1. Report Storage – The LIMS generates an electronic file that is uploaded to an 

internal server.  The files are stored by client/project and file type.  Version numbers 
are noted on the file name extensions.  Reports are kept electronically for 10 years.  
Hardcopies are no longer printed and scanned as the STARLIMS system can 
electronically merge all components of a final report. 
 

8.5.5.2. Electronic Data Deliverables (EDDs) – Electronic data or magnetic medium data 
are delivered to the client using e-mail or by the client accessing the DMZ via a 
unique ID and password.  The LIMS generates the final data report and merges this 
with the Chain of Custody, Acknowledgement sheet, subcontract report, case 
narrative, and any explanations regarding the visual sample condition into one file for 
the client to access. 

 
8.5.5.3. LIMS Maintenance – The LIMS hardware is maintained by the IT Department of 

EEA and the Systems Architect/IT Manager on-site at the laboratory.  The software is 
maintained by STARLIMS and upgrades are provided by the vendor for a yearly fee.  
Software validation is performed by the vendor prior to installation of the product. 

 
A hardware/software maintenance logbook is kept with the manager of computer 
services.  In addition to this record, all servicing performed by STARLIMS or outside 
vendors is documented by their staff and is available for our use. 

 
8.5.6. Sample Status 
 

Samples are logged into the system upon receipt in the laboratory.  A laboratory number 
is assigned to each sample by the computer and the required tests are scheduled.  Each 
sample then appears on the work schedule for the appropriate department.  Turnaround 
time is automatically assigned to each sample test based on the sampling date and time 
and EPA holding times. 
 
The work schedule is the primary means of checking the backlog for the analyst.  The 
analyst can schedule the samples according to priority date, which is calculated according 
to the laboratory turnaround time and priority.  An example of a computer generated 
work schedule is shown in Figure 8-8. 

 
Operations meetings are held weekly to discuss the status of data. An Operations Report 
(Figure 8-10) is used by the supervisors and Project Managers during operations 
meetings. The Operations Report includes the group No., Client ID, Total number of 
Tests, Tests ready to be validated and, incomplete tests by department.  The Operations 
Reports allow the supervisor and the project manager to monitor sample status. Also 
during the Operations meeting, Project managers are informed of any issues that may 
have arisen so that they can proactively contact the client.  A list of samples with short 
turnaround time, 72 hours or less, is kept at sample control.  Sample control contacts the 
analyst when short holding time samples arrive.  Bottle orders are completed when clients 
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request containers and supplies.  This allows sample control to monitor the amount of 
samples due to arrive in the near future. 

 
8.5.7. Data Entry and Report Generation 

 
Data entry is accomplished through a variety of interactive sub-systems.  Some situations 
require the entry of raw data and the system performs calculations, and reports final 
results and detection limits.  In other cases, final data is entered either manually or via 
instrument interfaces.  When the final scheduled test result goes into the system, the 
Technical Manager/Group Supervisor passes on the reports to the validation section 
within the system for approval.  In all cases, client reports are generated and printed 
automatically after the verification and approval by the supervisor of each analytical 
group. 
 
Results are stored in LIMS in such a manner that immediate access is available to these 
reports.  A list of all reports completed, indexed by client number, is maintained on the 
system. A few keystrokes can recall every report produced for a given client.  
Additionally, the system provides constant information on laboratory performance.  This 
includes turnaround times reports for every analysis done by the laboratory, and 
productivity reports grouped into cost isolation accounts. A weekly laboratory 
Turnaround time report allows the tracking of turnaround time per department to ensure 
that the laboratory continuously improves its turnaround time and meets client needs.  
See example of weekly Lab Turnaround Time Report (Figure 8-11). 

 
The system provides several levels of security.  The first level is the entry of a password 
to initially log on to the computer, and then the person must be designated as a qualified 
user.  Additionally, the department to which a person is assigned governs/accesses the 
various functions of the system.  The system also provides for read-only access to results 
to further protect the data from unauthorized modification or deletion. 
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Figure 8-1 Cooler Receipt Form 
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Figure 8-2 Kit Order Form 
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Figure 8-3 Example Sample Labels 
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Figure 8-4 Internal Custody Logbook 
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Figure 8-5 Internal Sample Disposal (Level II) 
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Figure 8-6 Chain-of-Custody Form 
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Figure 8-7 Run Logbook 
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Figure 8-8 Example Work Schedule Printout 

 

Departmental Daily Report for:  Chlorite by EPA 317 

Sample # Profile Sample ID Status Prepped   Run # Method Folder # Analyze By Client (Project) Sampled Hold 

Purple/Italic = RUSH Order # 
Red / Underline = Priority 1 

EPA 317 Chlorite by EPA 317 08/28/2009 Logged dumpty 200908140307 312174 MIKE (CONTRACT FEES) 8/14 8/28 

EPA 317 Chlorite by EPA 317 08/28/2009 Logged MF PERMEATE 200908200575 312686 LONGBEACHWD (DRINKING) 8/19 9/02 

EPA 317 Chlorite by EPA 317 08/28/2009 Logged NF NORTH TRAIN 1ST PASS 
(FEED) 

200908200576 312686 LONGBEACHWD (DRINKING) 8/19 9/02 

EPA 317 Chlorite by EPA 317 08/28/2009 Logged NF NORTH TRAIN 1ST 
PASS(CONCENTRATE) 

200908200577 312686 LONGBEACHWD (DRINKING) 8/19 9/02 

EPA 317 Chlorite by EPA 317 08/28/2009 Logged NF NORTH TRAIN (PERMEATE) 200908200578 312686 LONGBEACHWD (DRINKING) 8/19 9/02 

Page 1 of 1 Printed On:  8/26/2009 



CONFIDENTIAL QM – Rev 35 
DATE: 07/01/2013 

SECTION: 8.0 
Page 146 of 298 

 

Figure 8-9 Sample Acknowledgement 
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Figure 8-10 Operations Report 

 

Due PM Client ID Folder Sampled Order Sample ID Test Run # Department Prep Date Status

-16 AIE MWH-LAB-MONR-CA 310880 7/26/2009 200907290297 Source Water E.Coli E. Coli Bacteria              0 Micro/Asbestos Logged

-41 AIE MWH-LAB-MONR-CA 310553 7/10/2009 200907230384 Source Water E.Coli MICR_COLI 0 Micro/Asbesto-P Logged

-29 AIE MWH-LAB-MONR-CA 309978 7/13/2009 200907160491 WP Simple Nutrients Nitrate as N by RFA 517052 Metal/Wet Logged

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050946 PRD 1029 @ICPMS  521611 Metals Logged

-16 AIE MWH-LAB-MONR-CA 310879 7/26/2009 200907290296 Source Water E.Coli E. Coli Bacteria              0 Micro/Asbestos Logged

-35 AIE MWH-LAB-MONR-CA 310552 7/10/2009 200907230383 Source Water E.Coli @COLI10 0 Micro/Asbestos Need Prep

-35 AIE MWH-LAB-MONR-CA 310554 7/10/2009 200907230388 MicrobE D @MPN10  0 Micro/Asbestos 8/17/2009 Logged

-41 AIE MWH-LAB-MONR-CA 310552 7/10/2009 200907230383 Source Water E.Coli MICR_COLI 0 Micro/Asbesto-P Logged

-35 AIE MWH-LAB-MONR-CA 310554 7/10/2009 200907230386 MicrobE B @MPN10  0 Micro/Asbestos 8/17/2009 Logged

-35 AIE MWH-LAB-MONR-CA 310554 7/10/2009 200907230389 MicrobE E @MPN10  0 Micro/Asbestos 8/17/2009 Logged

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050952 PRD 1082 @ICPMS  521611 Metals Logged

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050955 PRD 1111 @ICPMS  521611 Metals Logged

-17 AIE MWH-LAB-MONR-CA 310790 7/28/2009 200907280135 DI Water PH (H3=past HT not compliant) 0 Wet Chemistry Logged

-17 AIE MWH-LAB-MONR-CA 310790 7/28/2009 200907280136 Nano Pure Water PH (H3=past HT not compliant) 0 Wet Chemistry Logged

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050950 PRD 1069 @ICPMS  521611 Metals Logged

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050953 PRD 1102 @ICPMS  521611 Metals Logged

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050954 PRD 1109 @ICPMS  521611 Metals Logged

-16 AIE MWH-LAB-MONR-CA 310882 7/26/2009 200907290300 Source Water E.Coli E. Coli Bacteria              0 Micro/Asbestos Logged

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050951 PRD 1074 @ICPMS  521611 Metals Logged

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050947 PRD 1031 @ICPMS  521611 Metals Logged

-35 AIE MWH-LAB-MONR-CA 310554 7/10/2009 200907230385  MicrobE A @MPN10  0 Micro/Asbestos 8/17/2009 Logged

-29 AIE MWH-LAB-MONR-CA 309978 7/13/2009 200907160513 WP Total Phenolics Phenolic Compounds-low level  0 Metal/Wet 7/21/2009 Need Prep

-29 AIE MWH-LAB-MONR-CA 309978 7/13/2009 200907160483 WP Hardness @ICP    0 Metals Done

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050948 PRD 1049 @ICPMS  521611 Metals Logged

-35 AIE MWH-LAB-MONR-CA 310553 7/10/2009 200907230384 Source Water E.Coli @COLI10 0 Micro/Asbestos Need Prep

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050945 PRD 1025 @ICPMS  521611 Metals Logged

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050949 PRD 1055 @ICPMS  521611 Metals Logged

0 AIE MWH-LAB-MONR-CA 312685 8/20/2009 200908200573 Lot# B-9-196-01VB @TCP_PREP 0 Volatiles-P Logged

2 AIE MWH-LAB-MONR-CA 312401 8/18/2009 200908180396 Lot# 915507 GCVO_HAA 521751 GC Volatiles-P Logged

-35 AIE MWH-LAB-MONR-CA 310554 7/10/2009 200907230387 MicrobE C @MPN10  0 Micro/Asbestos 8/17/2009 Logged

-17 AIE MWH-LAB-MONR-CA 311411 8/4/2009 200908050956 PRD 1112 @ICPMS  521611 Metals Logged

2 AIE MWH-LAB-MONR-CA 312401 8/18/2009 200908180397 Lot# 915507 GCVO_HAA 521751 GC Volatiles-P Logged

4 AIE MWH-LAB-MONR-CA 312401 8/18/2009 200908180396 Lot# 915507 @HAA    0 GC Volatiles Need Prep

6 AIE MWH-LAB-MONR-CA 312685 8/20/2009 200908200573 Lot# B-9-196-01VB @TCP    0 Volatiles Need Prep

6 AIE MWH-LAB-MONR-CA 312685 8/20/2009 200908200572 Lot#  B-9-134-01VB  - Acid Lot No. #24 @551    0 GC Volatiles Need Prep

4 AIE MWH-LAB-MONR-CA 312401 8/18/2009 200908180397 Lot# 915507 @HAA    0 GC Volatiles Need Prep

4 AIE MWH-LAB-MONR-CA 312685 8/20/2009 200908200572 Lot#  B-9-134-01VB  - Acid Lot No. #24 GCVO_551 0 GC Volatiles-P Logged
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Figure 8-11 Weekly Lab Turnaround Time 
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9.0 ANALYTICAL PROCEDURES 
 

9.1. SOURCES FOR METHODS 
 

9.1.1. Standard Methods 
 

9.1.1.1. The laboratory shall evaluate the Precision and Bias of a standard method for each 
analyte of concern for each quality system matrix according to the single-
concentration four-replicate recovery study procedures in TNI-EL-V1M3 to V1M6- 
2009-1.6.2.2 (or alternate procedure documented in the quality manual when the 
analyte cannot be spiked into the sample matrix and QC samples are not 
commercially available) [TNI-EL-V1M4 and V1M6-2009-1.5.3.a]. 
 

9.1.1.2. The analytical methods performed by EEA are based primarily on methods specified 
by various federal, state, and local regulations. If more stringent standards or 
requirements are included in the mandated test method or by regulation than the TNI 
standard, the laboratory ensures that all SOPs meet such requirements. If it is unclear 
which requirements are more stringent, the laboratory follows the requirements from 
the method or regulation. All analysts must follow all the Quality Control protocols 
and all essential QC measures specified by the laboratory’s SOPs.  The majority of 
methods come from the U.S. Environmental Protection Agency.  Other methods are 
from Standard Methods for the Examination of Water and Wastewater, 19th, 20th, 
and online Editions.  Additional methods may be used when appropriate. 

 
Methods from the EPA are listed in section 9.6, the references section. 

 
9.1.2. Non Standard Methods 

 
9.1.2.1. Methods not covered by standard methods are properly validated before use.  Non-

standard methods when used by the laboratory are subjected to agreement with the 
Client incorporating the Client’s specification requirements, including the purpose of 
the environmental test. The method is validated appropriately before use [TNI-EL-
V1M3 to V1M4-2009-1.4]. 
 

9.1.2.2. For laboratory-developed test methods or non-standard test methods as defined in 
TNI-EL-V1M2- 2009-5.4.3 and ISO/IEC 17025:2005(E)-5.4.3 and TNI-EL-V1M3 to 
V1M7-2009-1.4 that were not in use by the laboratory before July 2003, the 
laboratory must have a documented procedure to evaluate precision and bias.  The 
laboratory must also compare results of the precision and bias measurements with 
criteria established by the client, by criteria given in the reference method or criteria 
established by the laboratory. 

 
9.1.2.3. Laboratory developed methods may be used when the client does not specify the 

method to be used or where methods are employed that are not required by 
regulations, as in the Performance Based Measurement System Approach, the 
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methods shall be fully documented and validated (TNI-EL-V1M2-2009-5.4.2) 
(ISO/IEC 17025:2005(E)-5.4.2) and TNI-EL-V1M3 to V1M7-2009-1.4), and be 
available to the Client and other recipients of the relevant reports. The laboratory 
shall select appropriate methods that have been published either in international, 
regional or national standards, or by reputable technical organizations, or in relevant 
scientific texts or journals, or as specified by the manufacturer of the equipment.  
Laboratory-developed methods or methods adopted by the laboratory are used only if 
appropriate to the intended use and are validated. The laboratory informs the Client as 
to the method chosen. [TNI-EL-V1M2-2009-5.4.2][ISO/IEC 17025:2005(E)-5.4.2] 

 
9.1.2.4. The laboratory informs the Client when the method proposed by the Client is 

considered to be inappropriate or out of date. [TNI-EL-V1M2-2009-5.4.2][ISO/IEC 
17025:2005(E)-5.4.2] 

 
9.1.3. The introduction of environmental test and calibration methods developed for the 

laboratory for its own use is a planned activity and is assigned to qualified personnel 
equipped with adequate resources. 

 
9.2. INITIAL TEST METHOD EVALUATION PROCEDURES 

 
For all test methods (other than microbiology or methods where LOD/LOQ 
determinations are not relevant) the following LOD and LOQ requirements apply. 

 
9.2.1. Limit of Detection (LOD) 

 
9.2.1.1. The laboratory shall determine the LOD by performing the MDL studies 

determination to conform to CFR136 for the method for each target analyte of 
concern in the quality system matrices.  All sample-processing steps of the analytical 
method shall be included in the determination of the LOD. 
 

9.2.1.2. The validity of the LOD shall be confirmed by quantitative identification of the 
analyte(s) in a QC sample in each quality system matrix containing the analyte at no 
more than 1-3X the LOD for single analyte tests and 1-4X the LOD for multiple 
analyte tests.  This verification must be performed on every instrument that is to be 
used for analysis of sample and reporting data.  LOD verification Acceptance Criteria 
is detection (>0). 

 
9.2.1.3. An LOD study is not required for any component for which spiking solutions or 

quality control samples are not available such as temperature, or, when test results are 
not to be reported to the LOD (versus the method reporting limit or working range of 
instrument calibration). Where an LOD study is not performed, the laboratory may 
not report a value below the Limit of Quantitation.  Since the EPA Manual for 
Drinking Water 5th Edition requires MDL studies, the laboratory conducts MDL 
determinations for all drinking water methods where applicable.  EEA does not report 
down to the LOD but reports down to the LOQ. 
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9.2.2. Limit of Quantitation (LOQ) 
 
9.2.2.1. The laboratory shall determine the LOQ for each analyte of concern according to a 

defined, documented procedure.  LOQ/MRL is 2-3x LOD/MDL.  At a minimum, 
LOQ/MRL > LOD. 
 

9.2.2.2. The LOQ study is not required for any component or property for which spiking 
solutions of quality control samples are not commercially available or otherwise 
inappropriate (e.g., pH). 
 

9.2.2.3. As per TNI Std, the validity of the LOQ shall be confirmed by successful analysis of 
a QC sample containing the analytes of concern in each quality system matrix 1-2 
times the claimed LOQ.  A successful analysis is one where the recovery of each 
analyte is within the established test method acceptance criteria or client data quality 
objectives for accuracy.  This single analysis is not required if the bias and precision 
of the measurement system is evaluated at the LOQ.  EEA verifies the validity of the 
MRL/LOQ daily at the MRL level as per EPA Manual for DW 5th edition. 

 
9.2.2.4. Precision and Bias 

 
Precision and bias measurements must evaluate the method across the analytical 
calibration range of the method.  The laboratory must also evaluate precision and bias 
in the relevant quality system matrices and must process the samples through the 
entire measurement system for each analyte of interest [TNI-EL-V1M4 and V1M6- 
2009-1.5.3]. 

 
Examples of a systematic approach to evaluate precision and bias could be the 
following for non-standard methods: 

 
9.2.2.4.1. Analyze QC samples in triplicate containing the analytes of concern at or near the 

limit of quantitation, at the upper-range of the calibration (upper 20%) and at a 
mid-range concentration.  Process these samples on different days as three sets of 
samples through the entire measurement system for each analyte of interest.  Each 
day one QC sample at each concentration is analyzed.  A separate method blank 
shall be subjected to the analytical method along with the QC samples on each of 
the three days.  (Note that the three samples of the MRL concentration can 
demonstrate sensitivity as well).  For each analyte, calculate the mean recovery for 
each day, for each level over days, and for all nine samples.  Calculate the relative 
standard deviation for each of the separate means obtained.  Compare the standard 
deviations for the different days and the standard deviations for the different 
concentrations.  If the different standard deviations are all statistically insignificant 
(e.g., F-test), then compare the overall mean and standard deviation with the 
established criteria from above. 
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9.2.2.4.2. A validation protocol such as the Tier I, Tier II, and Tier III requirements in US 

EPA Office of Water’s Alternate Test Procedure (ATP) approval process. 
 

9.2.2.5. Selectivity 

 
The laboratory evaluates selectivity by following the checks established within the 
method, which may include mass spectral tuning, second column confirmation, ICP 
inter-element interference checks, chromatography retention time windows, sample 
blanks, spectrochemical absorption or fluorescence profiles, co-precipitation 
evaluations, and electrode response factors [TNI-EL-V1M4-2009-1.5.4]. 

 
9.2.3. Detection Limits 

 
9.2.3.1. The method used in the quantitation of detection limits is as described in 40 CFR 136      

Appendix B, which in summary is the analysis of at least seven replicates from which 
a statistically derived Method Detection Limit (MDL) is calculated.  The replicates 
are determined over at least a 3 day period. This statistically derived limit is based on 
3.143 times the standard deviation of 7 low concentration replicates (3-5 times the 
calculated detection limit).  It is the laboratory's policy to be conservative when 
reporting a method detection limit on a non-detected sample. 
 

9.2.3.2. Consequently, the laboratory has implemented the concept of minimum reporting 
levels (MRLs).  The limit used on a laboratory report must be at or above the lowest 
standard associated with that analytical run.  This ensures that all data reported as 
"detected" will have some degree of analytical precision associated with it.  Data 
reported below these levels must be appropriately qualified. Copies of current MRLs 
for the laboratory are available upon request.  An MRL can be no lower than the 
calculated MDL. 

 
9.2.3.3. For newer methods, a Lowest Concentration Minimum Reporting Level (LCMRL) 

may be required before client samples may be run on the method, annually, and for 
any new analysts.  The LCMRL is essentially a more strict verification of the MRL.  
See the appropriate method for the exact requirements of an LCMRL and its 
verification.  Section 9.2.4 of EPA Method 524.3 details the requirements for the 
524.3 LCMRL, for example. 
 

 
9.3. ESTIMATION OF UNCERTAINTY 

 
Estimation of uncertainty consists of the sum (combining the components) of the 
uncertainties of the numerous steps of the analytical process, including, but not limited to, 
sample plan variability, spatial and temporal sample variation, sample heterogeneity, 
calibration/calibration check variability, extraction variability, and weighing variability.  
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The laboratory estimates uncertainty using 2 times standard deviation calculated from 20 
routine quality control samples with a guidance of <20% RSD. Refer to the Nonmethod 
29 SOP for detailed Measurement Uncertainty procedures. 
 

9.4. METHOD VALIDATIONS [TNI-EL-V1M3 to V1M7-2009-1.5] 
 

9.4.1. The laboratory shall validate non-standard methods, laboratory-designed/developed 
methods, standard methods used outside their published scope, and amplifications and 
modifications of standard methods to confirm that the methods are fit for the intended 
use.  The validation shall be as extensive as is necessary to meet the needs of the given 
application or field of application. The initial test method evaluation requirements given 
in V1M3 to V1M7 1.6 of TNI Standard 2009 and 2011 discussed in Section 4.4, MDL 
and IDC requirements for new analysts are done in validating new methods and non-
standard methods [TNI-EL-V1M3 to V1M7-2009-1.5]. This is also applicable when an 
analyte not currently found on the laboratory’s list of accredited analytes is added to an 
existing accredited test method. Initial evaluation must be performed for that analyte 
[TNI-EL-V1M4 and V1M6-2009-1.6.2.2.g].  The laboratory records the results obtained 
for the IDC, MDL, LOD and LOQ studies. The method is fit for the intended use when 
the results meet all the MDL and IDC criteria for the method. 
 

9.4.2. The range and accuracy of the values obtainable from validated methods (e.g. the 
uncertainty of the results, detection limit, selectivity of the method, linearity, limit of 
repeatability and/or reproducibility, robustness against external influences and/or cross-
sensitivity against interference from the matrix of the sample/test object), are assessed 
for the intended use, and relevant to the Client’s needs [TNI-EL-V1M7-2009-1.4]. 

 
9.5. METHOD VALIDATION/MICROBIOLOGY 

 
To demonstrate the suitability of a test method for its intended purpose, the laboratory 
meets the acceptance criteria by the EPA or State program requirements.  Also, the 
laboratory must meet the following criteria as per TNI-EL-V1M5-2009-1.5.2 and 1.5.3: 
 

9.5.1. Accepted (official) test methods or commercialized test kits for official methods from 
recognized national or international standards organizations do not require a specific 
validation. However to demonstrate proficiency with the test method prior to first use, 
the laboratory performs comparison to a method already approved for use in the 
laboratory, or by analyzing a minimum of ten spiked samples whose matrix is 
representative of those normally submitted to the laboratory, or by analyzing and passing 
one proficiency test series provided by an approved proficiency sample provider.  The 
laboratory shall maintain this documentation as long as the method is in use and for at 
least 5 years past the date of last use [TNI-EL-V1M5-2009-1.5], or 10 years to meet 
Massachusetts, Hawaii, and New York requirements. 
 

9.5.2. The laboratory participates in the proficiency test programs identified by NELAP [TNI-
EL-V1M1-2009-4.1.1 and 4.2.1.a] or [TNI-EL-V1M2-2009-5.9.1.b][ISO/IEC 
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17025:2005(E)-5.9.1.b]. The results of these analyses are used to evaluate the ability of 
the laboratory to produce acceptable data. 
 

9.6. METHODS USED/SCOPE OF TESTING 
 

9.6.1. The analytical methods used by EEA can be grouped into three major categories: 
drinking water methods, wastewater methods, and methods for hazardous wastes and 
solid samples.  The following tables provide method descriptions and method numbers 
for the methods used in these three major groups: 
 

Table 9-1  Method Description for Drinking Water  
 
  Table 9-2  Method Description for Wastewater   
 

 Table 9-3 Method Description for Hazardous Waste 

 
9.7. METHOD MODIFICATIONS 

 
All method modifications are documented fully in individual SOPs. Methods are 
modified if and only if the original method goals for precision and accuracy have been 
met or better.  Modifications are usually implemented due to available resources, or to 
expedite the process without sacrificing quality.  Methods are validated prior to 
analyzing client samples.  Validation is based on the method as described in the internal 
SOP.  The validation includes an MDL study, an analyst precision and accuracy study, 
and subsequent review by the Technical Manager, Lab Director and Quality Manager. 

 
9.8. REFERENCES 
 

Ref Method Description 
1 These methods are available from USEPA, EMSL, Cincinnati, OH 45268.  The 

identical methods were formerly in "Methods for Chemical Analysis of Water and 
Wastes," EPA-600/4-79-020, March 1983. 

2 "Methods for the Determination of Metals in Environmental Samples - 
Supplement I," EPA-600/R-94-111, May 1994.  Available at NTIS, PB 94-184942. 

3a
  

USEPA "Methods for the Determination of Organic Compounds in Drinking 
Water - Supplement I".  EPA-600/4-90-020, July 1990.  (547, 551) 

3b USEPA "Methods for the Determination of Organic Compounds in Drinking 
Water - Supplement II."  EPA-600/R-92-129, August 1992. (524.2, 548.1, 549.1) 

3c USEPA "Methods for the Determination of Organic Compounds in Drinking 
Water, Method 525.2, 504.1, and 508.1" 

3d USEPA “Methods for the Determination of Organic Compounds in Drinking 
Water, Supplement III (502.2, 504.1, 505, 507, 508, 524.2, 525.2, 531.1, 551.1), 
EPA/600/R-95/131, 08/95.  For 1,2,3-TCP low level, CA DHS “Determination for 
1,2,3-Trichloropropane in Drinking Water by Purge and Trap Gas 
Chromatography/ Mass Spectroscopy,” (524.2), 02/02. 
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4 Standard Methods for the Examination of Water and Wastewater, 20th Edition, 

1998, American Public Health Association, 1015 Fifteenth Street NW, 
Washington, D.C. 20005. 

4a  
 
 

Standard Methods for the Examination of Water and Wastewater, 18th Edition, 
1992, American Public Health Association, 1015 Fifteenth Street NW, 
Washington, D.C. 20005. 

4b Standard Methods for the Examination of Water and Wastewater, 19th Edition, 
1995, American Public Health Association, 1015 Fifteenth Street NW, 
Washington, D.C. 20005. 

4c Standard Methods for the Examination of Water and Wastewater, 21st Edition, 
2005, American Public Health Association, 800 I Street, NW, Washington, D.C. 
20001. 

4d Standard Methods for the Examination of Water and Wastewater, Online Edition, 
2005, American Public Health Association, 800 I Street, NW, Washington, D.C. 
20001. 

4e Standard Methods for the Examination of Water and Wastewater, 22nd Edition, 
2012, American Public Health Association, 800 I Street, NW, Washington, D.C. 
20001. 

5 Available from Books and Open-File Reports Section, U.S. Geological Survey, 
Federal Center, Box 25425, Denver, CO 80225-0425. 

6 "Methods for the Determination of Inorganic Substances in Environmental 
Samples," EPA-600/R-93-100, August 1993.  Available at NTIS, PB94-121811. 

7 USEPA “Methods for Chemical Analysis of Water and Wastewater,” EPA-600/4-
79-020, 1983. 

8 Method 100.2, "Determination of Asbestos Structure Over 10-mm In Length in 
Drinking Water," EPA-600/R-94-134, June 1994.  Available at NTIS, PB 94-
201902. 

9 Industrial Method No. 129-71W, "Fluoride in Water and Wastewater," December 
1972, and Method No. 380-75WE, "Fluoride in Water and Wastewater," February 
1976, Technician Industrial Systems, Tarrytown, NY 10591. 

10 40 CFR Parts 100, 136 to 141.  July 1, 1995. 
11 "Prescribed Procedures for Measurement of Radioactivity in Drinking Water", 

EPA-600/4-80-032 (1980), US EPA, August 1980. 
12 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA SW-

846, 2nd edition, revised April 1985 and 3rd edition, September 1986. 
13 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA SW-

846, Update III. 
14 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA SW-

846, Update II 
14a Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA SW-

846, Update I 
14b Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA SW-

846, Update IV 
14c Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA SW-

846, On-line 
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15 Methods for the Determination of Nonconventional Pesticides in Municipal and 

Industrial Wastewater – Volume 1 – EPA 821/R-93-010A. August 1993. Revision 
1. Method 614. The Determination of Organophosphorus Pesticides in Municipal 
and Industrial Wastewater. 

16 Method 300.1 Determination of Inorganic Anions in Drinking Water by Ion 
Chromatography, Revision 1.0 1997 (Stand Alone Method) 

17 Federal Register, 12/1/99, USEPA 40 CFR Parts 141 & 143 National Primary & 
Secondary Drinking Water Regulations: Analytical Methods for Chemical & 
Microbiological Contaminants & Revisions to Laboratory Certification 
Requirements; Final Rule 

17a Methods Update Rule, March 12, 2007, 40 CFR Parts 122, 136 and 141.  
Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act; National Primary Drinking Water Regulations; and National 
Secondary Drinking Water Regulations; Analysis and Sampling Procedures; Final 
Rule. 

17b Methods Update Rule, March 18, 2012, 40 CFR Parts 136, 260, 423, 430, and 435.  
Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act; Analysis and Sampling Procedures; Final Rule. 

18 Method 515.4 Determination of Chlorinated Acids in Drinking Water by Liquid-
liquid Microextraction, Derivatization, And Fast Gas Chromatography with 
Electron Capture Detection, Revision 1.0, April, 2000, EPA 815-R-00-014 

19 Method 531.2 Measurement of n-Methyl Carbamoyloximes and n-
Methylcarbamates in Water by Direct Aqueous Injection – HPLC with Postcolumn 
Derivitization, Revision 1.0, September, 2001, EPA 815-B-01-002 

20 USEPA “April 2000 draft – Method 1602.” April, 2000. 

21 EPA Method 522 Determination of 1,4-Dioxane in drinking water by solid phase 
extraction (SPE) and gas chromatography/mass spectrometry (GC/MS) with 
selected ion monitoring (SIM), Revision 1.0, September 2008, EPA/600/R-08/101 

22 
 
 
 

EPA Method 521 Determination of Nitrosamines in Drinking Water by Solid 
Phase Extraction and Capillary Column Gas Chromatography with Large Volume 
Injection and Chemical Ionization Tandem Mass Spectrometry (MS/MS) , 
Revision 1.0, September 2004, EPA/600/R-05/054 

23 US ENVIRONMENTAL PROTECTION AGENCY. Jul 2001. Determination of 
Inorganic Oxyhalide Disinfection By-products in Drinking Water Using Ion 
Chromatography with the Addition of a Postcolumn Reagent for Trace Bromate 
Analysis, Draft Method 317.0, EPA/815/B-01/001. Technical Support Center 
Office of Ground Water and Drinking Water, Cincinnati, Ohio.  

24 EPA Method 549.2 Determination of Diquat and Paraquat by High Performance 
Liquid Chromatography, Revision 1.0, June 1997 

25 EPA Method 1613B Determination of 2,3,7,8-TCDD in Drinking Water by 
Capillary Column Gas Chromatography with Large Volume Injection and Electron 
Ionization Tandem Mass Spectrometry (EI/MS/MS), Version 1.0 Sept. 1994. 

26 EPA Method 524.3, Measurement of Purgeable Organic Compounds in Water by 
Capillary Column Gas Chromatography/Mass Spectrometry. Version 1.0 June 
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2009 

27 EPA Method 527 Determination of Selected Pesticides and Flame Retardants in 
Drinking Water by Solid Phase Extraction and Capillary Column Gas 
Chromatography/Mass Spectrometry (GC/MS), Revision 1.0, April 2005 

28 EPA Method 552.3 Determination of Haloacetic Acids and Dalapon in Drinking 
Water by Liquid-Liquid Microextraction, Derivatization, and Gas Chromatography 
with Electron Capture Detection, Revision 1.0 

29 EPA Method 535 Measurement of Chloroacetanilide and Other Acetamide 
Herbicide Degradates in Drinking Water by Solid Phase Extraction and Liquid 
Chromatography/Tandem Mass Spectrometry (LC/MS/MS), Version 1.1, April 
2005 

30 EPA Method 529 Determination of Explosives and Related Compounds in 
Drinking Water by Solid Phase Extractions (SPE) and Capillary Column Gas 
Chromatography/Mass Spectrometry (GC/MS), Revision 1.0, September, 2002 

31 Method for the Determination of Radium-228 and Radium-226 in Drinking Water 
by Gamma-ray Spectrometry Using HPGE or Ge(Li) Detectors, December, 2004, 
Revision 1.2, Environmental Resource Center, Georgia Institute for Technology, 
Atlanta, GA. 
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Table 9-1 Method Description for Drinking Water 

(A) Inorganics – Wet Chemistry – Drinking Water 

Parameter/Method Name Method Number Method Description Reference 

Alkalinity SM2320B Titrimetric 4/4e 

Ammonia EPA350.1 Colorimetric 1 

Bromate 
EPA 300.0 / 300.1 / 
317.0 

Ion Chromatography 6/16/23 

Bromide EPA300.0/300.1 Ion Chromatography 6/16 

Chloride EPA300.0 Ion Chromatography 6 

Chlorate EPA 300.0/300.1 Ion Chromatography 6/16 

Chlorite 
EPA300.0/300.1 / 
317.0 

Ion Chromatography 6/16/23 

Chromium VI (Dissolved) 
EPA 218.6/  
SM 3500 Cr-B 

Ion Chromatography 2/4 

Color SM2120B Visual 4 

Conductivity SM2510B Wheatstone Bridge 4 

Cyanide SM4500CN-F,G Selective Electrode Method 4 

Cyanide EPA335.4 Manual Distillation, Spectrophotometric 6 

Fluoride SM4500 F-C Potentiometric - Ion Selection Electrode 4 

Fluoride EPA 300.0 Ion Chromatography 6 

Foaming Agents/ 
Surfactant (MBAS) 

SM5540C Colorimetric 4 

Nitrate/Nitrite  EPA300.0 Ion Chromatography 6 

Nitrite/Nitrate + Nitrite EPA 353.2 Automated Cadmium Reduction, RFA 1 

Odor SM2150B Odor 4 

Perchlorate 
EPA 314.0 
EPA 331 

Ion Chromatography 
LCMS 

6 

pH 
EPA 150.1/SM4500-
HB 

Electrometric 1/4 

o-Phosphate EPA 300.0  Ion Chromatography 6 

o-Phosphate 
SM4500 P-E 
EPA 365.1 

Color, Ascorbic Acid 4/6 

Residual Chlorine  
(Total/Free Chlorine) 

SM4500 Cl-G DPD Colorimetric/HaCH 4 

Silica EPA200.7 ICP 2 

Dissolved Silica/Reactive Silica 
SM 4500 SiO2C 
SM 4500 SiD 

Molybdosilicate 4 

Solids (TDS) SM2540C Gravimetric 4 

Sulfate EPA300.0 Ion Chromatography 6 

Temperature SM2550B Thermometric 4 

Total Organic Carbon(TOC)/ 
Dissolved Organic Carbon 
(DOC) 

SM5310C UV Persulfate 4 
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Parameter/Method Name Method Number Method Description Reference 

Turbidity 
EPA180.1 
SM 2130B 

Nephelometric 6/4/4e 

UV 254 SM5910B 
Determination of UV absorbing organic 
constituents  by UV absorption method at 
254 nm 

4 

TOX (Total Organic Halogen) 
or Dissolved Organic Halogen 
(DOX) 

SM 5320B Adsorption-Pyrolysis-Titrimetric Method 4 

 
(B) Inorganics – Metals – Drinking Water 

Parameter/Method Name Method Number Method Description Reference 

Metals (except Hg) EPA 200.7 ICP (Inductively Coupled Plasma) 2 

Metals (except Hg) EPA 200.8 ICPMS (Inductively Coupled Plasma Mass 
Spectra) 

2 

Mercury EPA 245.1 Manual Cold Vapor 2 

 
(C) Microbiology/Microscopy Tests – Drinking Water 

Parameter/Method Name Method Number Method Description Reference 

Drinking Water Source 
Enumeration (MTF) 

SM9221B,C Multiple Tube Fermentation (MTF) 4/4d 

Drinking Water Source 
Enumeration/Colilert 24 hr & 8 
hr 

SM9223B MMO-MUG Test/Colilert 4/4d 

Fecal Coliforms/EC Medium SM9221E 
Multiple Tube fermentation (MTF) / EC 
Medium 

4/4d 

Heterotrophic Plate Count  SM9215B Pour Plate Count 4/4d 

Total Coliform & E. Coli SM9223B Colisure 4/4d 

Total Coliforms  SM9221A, B Multiple Tube Fermentation (MTF) 4/4d 

Total Coliforms + --E. Coli / 
Present or Absent 

SM9223B MMO-MUG Test/Colilert 4/4d 

Coliphage EPA 1602 Coliphage 20 

Asbestos EPA 100.2 TEM (Transmission Electron Microscopy) 8 

 
(D) Organics – Drinking Water 

Parameter/Method Name Method Number Method Description Reference 

DBCP/EDB EPA504.1 Microextraction,  GC/ECD 3d 

Organohalide Pesticides and Commercial 
Polychlorinated Biphenyl (PCB) Products 
in water by Microextraction and Gas 
Chromatography 

EPA505 Microextraction,  GC/ECD 3d 
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Parameter/Method Name Method Number Method Description Reference 

Chlorinated Herbicides EPA515.4 
GC, Electron Capture Detector 
(ECD) 

18 

Purgeable Organic Compounds/ 
Halogenated & Aromatic 
Volatiles/Trihalomethanes/Di-isopropyl 
Ether(DIPE),Tertiary Amyl Methyl Ether 
(TAME), Tert-Butyl ethyl ether (ETBE), 
TBA, CS2, MIBK  

EPA524.2  
 Purge and Trap capillary Column, 

GCMS 
3d 

1,2,3-Trichloropropane (TCP) 
CA DHS 524.2-
SIM 

Semi-Volatile Organics  --  Acid/Base 
Neutrals including ThioBencarb 

EPA525.2 
Liquid Solid Extraction (LSE), 
capillary column, GCMS 

3d 

N-Methylcarbamoyloximes and N-
Methylcarbamates  

EPA531.2 
HPLC with Fluorescence 
Detector 

19 

Glyphosate EPA547 
HPLC/Post Column Reactor - 
Fluorescence Detector 

3a 

Endothall  EPA548.1 
GCMS, Liquid Solid Extraction 
(LSE) 

3b 

Diquat & Paraquat  EPA549.2 
HPLC, Liquid Solid Extraction 
(LSE) UV Detector 

24 

Trihalomethanes & EDB/DBCP EPA 551.1 
GC, Electron Capture Detector 
(ECD), liquid liquid extraction 

3d 

Haloacetic Acids SM6251B 
GC, Electron Capture Detector 
(ECD) 

4 

1,4-Dioxane EPA 522 
GCMS, Solid Phase Extraction 
(SPE) 

21 

Nitrosamines EPA 521 
GCMS-MS, Solid Phase 
Extraction (SPE) 

22 

Dioxin EPA 1613B 
GC/EI/MS/MS, Solid Phase 
Extraction (SPE) 

25 

Volatile Organic Compounds EPA 524.3 GC/MS 26 

Selected Pesticides and Flame Retardants EPA 527.0 
GC/MS, Solid Phase Extraction 
(SPE) 

27 

Haloacetic Acids and Dalapon EPA 552.3 GC, Electron Capture Detector 28 

Chloroacetanilide and Other Acetamide 
Herbicide Degradates 

EPA 535 
LC/MS/MS, Solid Phase 
Extraction (SPE) 

29 

Explosives EPA 529 
GC/MS, Solid Phase Extraction 
(SPE) 

30 

 
(E) Radiochemistry – Drinking Water 

Parameter/Method Name Method Number Method Description Reference 

Uranium EPA 200.8 ICP MS 2 



CONFIDENTIAL QM – Rev 35 
DATE: 07/01/2013 

SECTION: 9.0 
Page 161 of 298 

 

Parameter/Method Name Method Number Method Description Reference 

Gross Alpha EPA900.0 Proportional Counting 11 

Gross Beta EPA900.0 Proportional Counting 11 

Radium 226/228 
Georgia Inst. Of 
Tech, rev 1.2 

Gamma-ray Spectrometry 
Using HPGE Detector 

31 

 

Table 9-2 Method Description for Wastewater 

(A) Inorganics – We Chemistry – Wastewater 

Parameter/ Method Name Method Number Method Description Reference 

Alkalinity, Total (Bicarbonate, Carbonate, 
& Hydroxide) 

SM2320B Titrimetric, Potentiometric 4/4e 

Ammonia 
EPA350.1/SM 
4500 NH3H and D 
(18th) 

Colorimetric 1/4a 

Biochemical Oxygen Demand (BOD) SM5210B BOD/Probe 4 

Boron EPA200.7 ICP 2 

Bromide EPA300.0 Ion Chromatography 6 

Carbonaceous Biochemical Oxygen 
Demand (CBOD) 

SM5210B 
BOD/Probe with Nitrification 
Inhibitor 

4 

Chemical Oxygen Demand (COD) 
EPA410.4, 
SM5220D 

Colorimetric 1/4 

Chloride EPA300.0 Ion Chromatography 6 

Chlorine, Total Residual SM4500 Cl G 
Spectrophotometric, DPD, 
HACH 

4 

Chromium VI 
EPA 218.6/   
SM3500D Cr-B 

0.45 micron Filtration 
Followed by Colorimetric or 
Ion Chromatography 

2/4 

Color SM2120B Visual 4 

Cyanide, Total EPA 335.4 
Manual Distillation followed 
by Auto Spectrophotometric 

1 

Cyanide SM4500-CN F Ion Selective Electrode 4 

Cyanide, Amenable to Chlorination SM 4500CN G 
Automated Colorimetric after 
treatment 

4 

Dissolved Oxygen (DO) SM 4500-OG Membrane Electrode 4 

Fluoride SM4500 F-C Ion Selective Electrode 4 

Fluoride EPA 300.0 Ion Chromatography 6 

Foaming Agents/ Surfactant (MBAS) SM5540C Colorimetric 4 
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Parameter/ Method Name Method Number Method Description Reference 

Hardness 
EPA 200.7/SM 
2340B 

Calculation Ca plus Mg as 
CO3- 

2/4 

Kjeldahl Nitrogen EPA351.2 
Colorimetric, Semi-auto block 
digester 

1 

Nitrate EPA353.2 
EPA300.0 

Cadmium Reduction 
Ion Chromatography 

1/6 

Nitrite EPA300.0 
EPA 353.2 

Ion Chromatography 
Cadmium Reduction 

6/1 

Total Residue SM 2540B Gravimetric 4 

Orthophosphate 

SM4500 P-E/PF, 
EPA 365.1, 
EPA300.0/HACH 
8048 

Manual Single Reagent 
Ion Chromatography 

4/6 

Perchlorate EPA 300.0/314.0 Ion Chromatography 6 

Phenols EPA 420.1/420.4 
Manual Distillation Followed 
by Colorimetric 

1 

pH SM4500-HB Electrometric 4 

Phosphorus, Total 
SM4500 PE 
EPA 365.1 

Persulfate Digestion followed 
by Manual Colorimetric 

4/6 

Residue, Filterable (Total Dissolved 
Solids--TDS) 

SM2540C Gravimetric 4 

Residue, Non-filterable (Total Suspended 
Solids--TSS) 

SM2540D Gravimetric 4 

Residue, Settleable  (Settleable Solids) SM 2540F ImHoff Cone 4 

Residue, Volatile EPA160.4 Gravimetric 1 

Specific Conductance 
EPA120.1/SM2510
B 

Wheatstone Bridge ¼ 

Sulfate EPA300.0 Ion Chromatography 6 

Sulfide (Total & Soluble) SM 4500S-2D Colorimetric 4 

Total Organic Carbon (TOC) SM5310C UV Persulfate 4 

TOX (Total Organic Halogen) or 
Dissolved Organic Halogen (DOX) 

SM5320B 
Adsorption-Pyrolysis-
Titrimetric Method 

4 

Turbidity 
EPA 180.1 
SM2130B 

Nephelometric 6/4/4e 

 
(B) Inorganic – Metals – Wastewater 
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Parameter/Method Name Method Number Method Description Reference 

Metals (except Hg) EPA200.7 
EPA200.8 

Digestion, Inductively Coupled Plasma 
Emission Spectroscopy (ICP) 
Digestion, Inductively Coupled Plasma/Mass 
Spectrometry (ICPMS)  

2 
 

Mercury, Hg EPA245.1 Digestion, Cold Vapor Manual 1 

Silica Dissolved 
SM4500SiO2C 
SM4500 SiD 

Molybdosilicate 4/4b 

 
(C) Microbiology/Microscopy Tests – Wastewater 

Parameter/Method Name Method Number Method Description Reference 

Asbestos EPA 100.2 
Transmission Electron 
Microscopy 

8 

Total Coliforms By Multiple Tube 
Fermentation (MTF) 

SM9221B 
Multiple Tube 
Fermentation (MTF) 

4/4d 

Fecal Coliforms By Multiple Tube/EC SM9221E MTF (EC Medium) 4/4d 

E. Coli SM9223 Colisure 4/4d 

Fecal Streptococci and Enterococci by MTF SM9230B 
Multiple Tube 
Fermentation (MTF) 

4/4d 

Heterotrophic Plate Count SM9215B Pour Plate Count 4/4d 

 
(D) Organics – Wastewater 

Parameter/Method Name Method Number Method Description Reference 

Halogenated/Aromatic Volatiles EPA624 GC/MS 10 

Semi-Volatiles  Acid and Base/ Neutral 
Compounds 

EPA625 GC/MS 10 

 
(E) Radiochemistry – Wastewater 

Parameter/Method Name Method Number Method Description Reference 

Gross Alpha EPA900.0 Proportional Counting 11 

Gross Beta EPA900.0 Proportional Counting 11 

 

Table 9-3 Method Description for Hazardous Waste (Aqueous) 

(A) Inorganics – Wet Chemistry – Hazardous Waste (Aqueous) 

Parameter/Method Name Method Number Method Description Reference 

Anions EPA9056 
Determination of Inorganic Anions by 
Ion Chromatography 

14 
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Chromium VI EPA7196A/7199 Colorimetric/Ion Chromatography 14a/13 

Conductivity EPA 9050A Specific Conductance 13 

Corrosivity EPA 9040C pH Electronic Measurement 13 

Cyanide EPA 9012B 
Total and Amenable Cyanide 
(Automated Colorimetric, with 
Offline Distillation) 

13 

Fluoride EPA 9214 
Potentiometric Determination of 
Fluoride in Aqueous Samples with 
Ion-Selective Electrode 

13 

pH EPA 9040B pH Electronic Measurement 14 

Solids (TDS) SM 2540C Gravimetric 4 

Sulfide 
EPA 9030B 
EPA 9034 
SM 4500-S2-D 

Acid-Soluble and Acid-Insoluble 
Sulfides: Distillation 
Titrimetric Procedure for Acid-
Soluble and Acid-Insoluble Sulfides 
Colorimetric 

13 
13 
4 

Total Organic Carbon EPA 9060A 
Total Organic Carbon by 
Carbonaceous Analyzer 

13 

Total Organic Halides EPA 9020 B 
Absorption - Pyrolysis - Titrimetric 
Method 

14 

Total Phenolics EPA 9066 
Colorimetric, Automated 4-AAP with 
Distillation 

14a 

 
(B) Inorganics – Metals – Hazardous Waste (Aqueous) 

Parameter/ 
Method Name 

Method 
Number 

Method Description Reference 

Aluminum, Al 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Antimony, Sb 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Arsenic, Ar EPA6020,A 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

14/14b 

Barium, Ba 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 
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Parameter/ 
Method Name 

Method 
Number 

Method Description Reference 

Beryllium, Be 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Boron, Br EPA6010B 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 

13 

Cadmium, Cd 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Chromium, Cr 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Cobalt, Co 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Copper, Cu 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Iron, Fe EPA6010B 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
 

13 

Lead, Pb 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Magnesium, Mg EPA6010B 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 

13 

Manganese, Mn 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Mercury, Hg 
 
EPA7470A  
 

Manual Cold Vapor/Solid or Semi Solid (CV) 14 
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Parameter/ 
Method Name 

Method 
Number 

Method Description Reference 

Molybdenum,  
Mo 

EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Nickel, Ni 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Potassium , K EPA6010B 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 

13 

Selenium, Se EPA6020,A 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

14/14b 

Silver, Ag 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b  

Sodium, Na EPA6010B 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 

13 

Strontium, Sr EPA6010B 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 

13 

Thallium, Tl EPA6020,A 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 

14/14b 

Total Metals EPA3010A 
Acid Digestion of Aqueous Samples and Extracts for 
Total Metals for Analysis by FLAA or ICP 
Spectroscopy 

14a 

Tin, Sn 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 
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Parameter/ 
Method Name 

Method 
Number 

Method Description Reference 

Titanium, Ti 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

Vanadium, V 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma Emission Spectroscopy (ICP) 

13 
14/14b 

Zinc, Zn 
EPA6010B 
EPA6020,A 

EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 
EPA3005A/3010A Acid Digestion, Inductively 
Coupled Plasma/Mass Spectrometry (ICPMS) 

13 
14/14b 

 
(C) Organics – Hazardous Waste (Aqueous) 

Parameter/Method Name Method Number Method Description Reference 

Halogenated Volatiles EPA8260B Purge & Trap, GC/MS 13 

Aromatic Volatiles EPA8260B Purge & Trap, GC/MS 13 

Semi-Volatile Organic Compounds (BNAs) EPA8270C EPA3550A Extraction, GC/MS 13 

EDB/DBCP EPA 8011 Microextraction, GC/ECD 14a 

Purge and Trap for Aqueous Samples EPA 5030C 
Purge and Trap for Aqueous 
Samples 

14c 
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10.0 PURCHASING SERVICES AND SUPPLIES/ MEASUREMENT TRACEABILITY 
 

10.1. PURCHASING SERVICES AND SUPPLIES 
 

10.1.1. Documented procedures for the purchase, receipt and storage of reagents and standards 
(consumable materials) used for the technical operations of the laboratory must be 
followed by all personnel as per TNI-EL-V1M2-2009-5.6.4.2.  Refer to the Nonmethod 
27 SOP for detailed procedures for Purchasing Services and Supplies. 
 

10.1.2. Purchased supplies and services that affect the quality of environmental tests are of the 
required quality by using approved suppliers and products.  
 

10.2. REAGENTS AND REFERENCE STANDARDS 
 

10.2.1. All chemicals used by EEA are ACS Reagent Grade, or better.  Wherever possible, 
standards are from sources that are traceable to the National Institute for Standards and 
Technology (NIST). The laboratory ensures the use of reagents of same or better purity 
than that specified in the method. Thus, the analyst checks the label of the container to 
verify that the purity of the reagents meets the requirements of the particular method.  
The purchased supplies and reagents that affect the quality of the tests are not used until 
they are inspected or otherwise verified as complying with requirements defined in the 
test method.  
 

10.2.2. Procedures shall be in place to ensure prepared reagents meet the requirements of the 
test method [TNI-EL-V1M2-2009-5.6.4.2.e].  If the method does not specify reagent 
quality, at a minimum the laboratory uses analytical “Reagent Grade” or better quality 
for all reagents. 

 
10.2.3. Calibration Standards 

 
10.2.3.1. Stock standards are obtained from the EPA Repository, or suppliers traceable to 

NIST, for the organic compounds.  The metal stock solutions are obtained from NIST 
traceable sources.  Initial calibration verification standards are obtained from a second 
“Manufacturer or lot” if lot can be demonstrated from the manufacturer as prepared 
independently from other lots [TNI-EL-V1M4-2009-1.7.1.1.d].  Stock solutions for 
surrogate parameters and other inorganic compounds are made up by the analysts 
from the appropriate reagent grade chemical specified in the procedure. 
 

10.2.3.2. Stock standards are utilized to make working standards of lower concentration, which 
are then used to make calibration standards for the analytical run.  The holding 
periods of stock standards, working standards, and calibration standards for the 
different analyses are provided in Table 10-2. 

 
10.2.3.3. Stock standards, working standards, and calibration standards are all prepared in 

accordance with the method procedure.  A logbook is maintained for standards 
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preparation providing the initials of the analyst preparing the standard, the date of 
preparation, the concentration made up, and the lot numbers and suppliers.  Since 
only one set of working standards is prepared at a time, the date of an analytical run 
can be keyed to the date of the working standards preparation to provide traceability 
to the particular lots of reagents from which the calibration standards were derived. 

 
10.2.3.4. Calibration standards are run at the beginning of each day's analysis and a single 

standard is run every 10 samples throughout the analysis and at the end of the run to 
check for instrument drift.  This "check" standard can also be used as an additional 
measure of analytical precision in addition to the LCS.  Beginning and ending check 
standards must be at varying concentration within the established calibration range. If 
an internal standard is used, one CCV check must be analyzed per batch and an 
ending CCV may not need to be run unless required by method. 

 
10.2.3.5. At the beginning of each day of analysis, all instruments must be calibrated. The 

calibration standards used must encompass a range of low, mid and high level 
concentrations to determine the calibration curve.  The low level standard must be at 
or below the MRL value, the high level standard must be at the high end of the 
calibration range range and the mid level standard must be approximately midway 
between the low and high concentrations. Calibration procedures vary for the 
different instrumental methods and are summarized on Table 11-1. Section 11.1 for 
some representative methods. 

 
10.2.4. Policy on Verification of Standards 

 
All information relating to standards preparation and verification must be documented in 
the Standards Preparation notebook for that analysis.  All documentation required must 
be examined by the analyst and signed off by the section supervisor.  All documentation 
for each group must be stored in a central location (i.e. the standards preparation room).  
For microbiology, performance checks including the organisms used, their culture 
collection reference, date of issue of specification, or statements assuring that the 
relevant batch meets the product specifications is verified [TNI-EL-V1M5-2009-
1.7.3.6]. 
 

10.2.4.1. Mixtures 
 
New standard mix preparations must be compared to the previous mix. The 
concentrations calculated for the new standard should be within 10% of the "true" 
value (or as per the specific SOP).  If the new standard does not agree within 10%, a 
third standard must be prepared by a different analyst and compared to the previous 
two.  The third standard should agree with either the "old" standard or the "new" 
standard.  If the third standard agrees with the "old" standard the third standard is 
used as the "new" standard.  If the third standard agrees with the "new" standard the 
"old" standard is discarded and both the "new" and third standards can be used.  In 
both cases the "new" standard must be verified by comparing to a "known" reference 
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standard before discarding the old standard.  Note that for some methods it may not 
be possible for the new standard to agree within 10% (see the specific SOP). 
 
A new calibration curve must be prepared analyzing both the new standard and a 
known reference sample.  The calculated value must fall within the acceptance limits 
for the reference sample. 

 
10.2.4.2. Neat Compounds 

 
The identity and purity of any new bottle of neat material must be verified either by 
the method it will be used to monitor or, preferably, by a different method. 

 
For Organics, a solution of the new neat material must be compared to the old 
standard as a check on identity and purity.  Acceptance criteria are detailed in the 
previous Mixtures section.  For inorganics the new stock standard must be compared 
to the old stock standard as a check on concentration. 

 
10.3. DOCUMENTATION RECORDS OF REAGENTS AND STANDARDS 

 
10.3.1. A logbook is maintained for all standards. Each log contains the date of fresh stock 

preparation, the manufacturer’s lot number and supplier, the preparer's initials, the 
weight of material and the final volume used to prepare the stock. 

 
10.3.2. The laboratory shall retain records for all standards, reagents, reference materials and 

media including the manufacturer/vendor, the manufacturer’s Certificate of Analysis or 
purity (if supplied), the date of receipt, recommended storage conditions, and an 
expiration date after which the material shall not be used unless it is verified by the 
laboratory [TNI-EL-V1M2-2009-5.6.4.2]. 

 
10.3.3. Original containers (such as provided by the manufacturer or vendor) shall be verified 

and labeled with an expiration date [TNI-EL-V1M2-2009-5.6.4.2.b]. 
 

10.3.4. Records shall be maintained on standard and reference material preparation. These 
records shall indicate traceability to purchased stocks or neat compounds, reference to 
the method of preparation, date of preparation, expiration date and preparer’s initials. 

 
10.3.5. Where traceability to NIST is not applicable, the laboratory shall provide satisfactory 

evidence of correlation of results, example participation in proficiency testing or 
independent analysis of reference standards and reference materials [TNI-EL-V1M2- 
2009-5.6.4.1]. 

 
10.3.6. All containers of prepared standards and reference materials must bear a unique 

identifier and expiration date, and be linked to documentation requirements in 10.3 
above [TNI-EL-V1M2-2009-5.6.4.2.d]. 
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10.3.7. All containers of prepared reagents must bear a preparation date.  An expiration date 

shall be defined on the container or documented elsewhere as indicated in the 
laboratory’s quality manual or SOP [TNI-EL-V1M2-2009-5.6.4.2.d and 5.9.3.a.vi]. 

 
10.4. REAGENT STORAGE AND DISPOSAL 

 
10.4.1. Standards are stored in designated refrigerators or freezers. Samples/extracts/digestates 

are not stored in these refrigerators due to the potential for cross-contamination. 
 

10.4.2. All reagents, solvents and reactive chemicals are stored in their original containers in 
appropriate cabinets or storage closets specifically designed for this use.  See Table 10-1, 
for storage instruction.  Date received and date opened must be recorded on each reagent 
container. 

 
Table 10-1 Reagent and Standard Storage 

Chemical Method of Storage 

Nitric Acid  Stored in original containers in cabinet designed for acid storage. 

Hydrochloric Acid  Stored in original containers in cabinet designed for acid storage. 

Sulfuric Acid  Stored in original containers in cabinet designed for acid storage. 

Flammable Solvents Stored in original containers in flammable storage cabinets. 

Oxidizers Stored separately from flammable in cabinet designed for oxidizers. 

Ethyl Ether 
Stored in original containers in flammable storage cabinets.  New lots are 
tested for peroxides.   Each bottle is tested before and after peroxide 
removal with an activated alumna column 

Stock Standard Solutions Stored in freezer at 0°C in unbroken ampoules 

Working Standard Solutions 
Stored in refrigerator at 4°C labeled with prep information and expiration 
date. 

Reagent Chemicals Stored in cabinets in air conditioned laboratory areas 

Hazardous Chemicals 
Any chemical which is a health toxin and a known carcinogen, is stored 
in a secured area with restricted access   
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Table 10-2 Standard Storage and Holding Periods for Stock and Working Standard 
Solutions 

Analyte 
Stock 
Standard 

Source 
Storage 

Working 
Standard 

Storage 
Calibration 
Standard 

ICP Metals Expiration date RT 6 months RT 1-month 

ICPMS Metals Expiration date RT 6 months RT 1-month 

Volatile 524.2 Expiration date FZ Monthly FZ Monthly 

BNA Compounds 

3 months 
if opened 

FZ 
Monthly 
if opened 

FZ 3 months 

Expiration date 
If sealed 

FZ 
6 months 
If sealed 

FZ  

Pesticides/PCBs/HAAs 

505 Expiration date FZ 6 months RF 6 months 

525.2 Expiration date FZ 6 months RF 6 months 

535 Expiration date RF 6 months RF Daily 

HAA’s 2 months FZ 2-Months FZ Daily 

Inorganics 

300.0/300.1 6 Months RF Daily RT Daily 

Nutrients Semi-annually RT Monthly RT Daily 

Phenol, Cyanide Semi-annually RT Monthly RT Daily 

TOX Yearly RT Monthly RT Daily 

TOC Yearly RF 6 Months RF Daily 

NO2/Nitrate 1 Month RF Daily RT Daily 

Chlorine Yearly RF Daily RT Daily 

UV 254 Yearly RF Monthly RF Daily 

Microcystin 2 years FZ 3 Months RF 3 months 

Cylindrospermopsin 1 year RF Daily RF Daily 

Saxitoxin 10 months RF Daily RF Daily 

*   Bimonthly - every two months RT - Room Temperature 
*   Biweekly - every two weeks RF - Refrigerated at 4°C 
    FZ - Frozen at 0°C 
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Table 10-3 Sources of Standard Materials 

Analysis Vendor Source 

ICAP/ICPMS Metals JT-Baker 

Volatile Gases Ultra Scientific, EM Science Ampules 

Volatiles  Ultra Scientific, EM Science Ampules 

BNA Compounds Ultra Scientific, Accu Standard, Absolute Standard 

Pesticides/PCBs Accu-Standards 

Anions EM Science/Baker, Fisher 

Nutrients EM Science/Baker 

Phenol, Cyanide EM Science/Baker 

TOX,TOC CPI  

Radiochemistry Eckert Ziegler/ Isotope Products 
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11.0 CALIBRATION PROCEDURES AND FREQUENCY 
 
The production of analytical data of known, defensible and documented quality requires 
adherence to standardized procedures, which cover all aspects of laboratory operation.  
The following sections provide details of the standardized procedures relating to 
instrumentation calibration. 

 
11.1. INITIAL INSTRUMENT CALIBRATION 

 
Prior to use, every instrument must be calibrated according to a specified procedure 
found in the method-specific SOP.  Table 12-1 lists all major laboratory equipment. 
Table 11-1 lists the minimum calibration frequency of use and the acceptance criteria for 
the various calibration techniques, on a method by method basis.  Table 11-2 also 
summarizes the calibration methods and number of calibration standards that are used on 
an instrument basis. Table 11-3 lists the ion abundance tune criteria, which must be met 
during calibration, for mass spectroscopy methods such as 524.2 and 525.2.  Calibration 
frequency and criteria included in the tables are only for representative test methods.  
Calibration procedures for other methods can be found in relevant SOPs. 
 
Each instrument, and support equipment including reference standards of measurements 
such as Class S weights or equivalent weights, and traceable thermometers are marked 
and identified to indicate its calibration status such as “Calibration due date.” 

 
11.1.1. Applicability 

 
11.1.1.1. The creation of this or any other policy is designed to be a guideline to ensure that all 

data are treated alike, and thus ensuring that data generated on any particular day of 
analysis are representative of the norm.  The policies are not intended to be absolute 
criteria for the acceptance or rejection of any analytical data. 
 

11.1.1.2. There is no substitute for the inherent familiarity that each analyst has with his or her 
specific analysis, and consequently their assessment of the data must be considered in 
cases where the acceptance criteria outlined in policy or SOPs cannot be achieved.  
Data generated in situations where one or more of the requirements outlined cannot 
be met will be reviewed on a case-by-case basis by the QA staff and the appropriate 
Technical Manager for acceptance.  A detailed Quality Investigation Report (QIR) 
should have been completed and included in the data package to justify any deviation 
from policy or SOP protocols.  Example of a QIR is shown in Figure 15-2. 

 
11.1.2. Linearity 

 
11.1.2.1. All calibrations should be linear unless otherwise defined in the specific SOP and 

allowed by the reference method.  Many organic methods may allow or require the 
use of a quadratic fit for some compounds.  Linearity here is defined as a calibration 
curve that meets the back-calculation criteria presented below, unless the SOP 
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contains different criteria.  Specific protocols outlined in a given SOP will always 
take precedence over generic policies outlined in this QA Manual. 
 

11.1.2.1.1. Linear Regression 
 

y = mx + b 
 

Where: 
 

y  =  Response Ax for External Standard or Ax/Ais for Internal Standard 
x  =  Concentration Cx for external standard, or Cx/Cis for internal standard 
m  =  Slope 
b  =  Intercept 

 
11.1.2.1.2. Linear Regression Statistical Equations 

 
Slope (m) � m = 

[�������	×��
�	�����	×	����
]	[
��	×	�������	�����	×	����
]  

 

Intercept (b) � � = ���� −	��	 × �����

 
 
Correlation Coefficient (r) � � = 	 [���	×	������
�	������	����
]

����	×	�������	����	×	����
]	×[
��	×	�������	�����	×����
]		 
 

Coefficient of Determination (r2) � �� = �	 × � 

 
Where: 
 

n  =  number of x, y pairs 
xi  =  individual values for the independent variable 
yi  =  individual values for the dependent variable 
w  =  weighting factor, for equal or no weighting w = 1 
xave =  average of the x values 
yave =  average of the y values 
S  =  the sum of all the individual values 

 
11.1.2.1.3. Quadratic Regression Equation 

 � = ��� + 	�� +   
 

Where: 
y  =  Response Ax for external standard, or Ax/Ais for internal standard 
x  =  Concentration Cx for external standard, or Cx/Cis for internal standard 
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11.1.2.1.4. Equation for Concentration 

 
External Standard Equation �  !� =	 �"#�$
%  

 

 Internal Standard Equation �!� = &"# "�'( �	$
% )!*+ 

 
11.1.2.2. If the method does not specify the acceptance criteria for the linear fit, the laboratory 

will establish a policy for acceptance criteria of 0.995 for correlation coefficient. The 
calibration curve is verified using any one of the following: 
 

11.1.2.2.1. Coefficient of Determination (r2) 
 

�� =	
,��* −	����
� −	[�- − 1
 �- − /
0 	× �,��* −	1*
�]

,��* −	����
�  

 
 

Where: 
yi  =  individual values for each dependent variable 
xi  =  individual values for each dependent variable 
yave =  average of the y values 
n  =  number of pairs of data 
p  =  number of parameters in the polynomial equation (i.e., 3 for third order, 2 

for second order 

1* =
232�	 × 5!� !*+( 6�7 − �� + 	� + �4� 
9

4�  

S  =  the sum of all the individual values 

 
11.1.2.2.2. An initial calibration verification standard (ICV’s) is immediately run after the 

curve.  The standard is preferably obtained from a 2nd source or different lot if the 
lot can be demonstrated from the manufacturer as prepared independently from 
other lots [TNI-EL-V1M4-2009-1.7.1.1.d].   Concentrations that lie in the middle 
of the curve should have an acceptable recovery of ± 10% of the true value. 
 

11.1.2.2.3. The linear curve will be acceptable if the curve meets the back-calculation criteria, 
i.e. back calculating the initial calibration standards against the developed model, 
with an acceptance criteria of ± 10 % recovery of the true value. 

 
11.1.3. Selection of Quantitation Technique (Organics) 
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11.1.3.1. For organic analysis, a decision must be made during the validation process (and 

detailed in the SOP) as to whether an internal or external quantitation technique will 
be routinely employed. 
 

11.1.3.2. The internal standard method of quantitation cannot be employed unless all of the 
following conditions are met: 

 
11.1.3.2.1. The internal standard must be added post-extraction.  For Method 525.2, it is added 

pre-extraction. 
 

11.1.3.2.2. The internal standard must be added quantitatively. 
 

11.1.3.2.3. Any analyte that is a target analyte using the method of interest may not be selected 
for use as the internal standard. 

 
11.1.3.2.4. The concentration of the internal standard(s) must not exceed the calibration range 

of the method target analytes.  In cases where the target analytes are associated 
with more than one calibration range (i.e. analytes "1-4" are calibrated from 1 to 10 
µg/L, while analyte "5" is calibrated from 10 to 100 µg/L, and analytes "6-10" are 
calibrated from 2.5 to 25 µg/L), the concentration of the internal standard should be 
prepared at a level between the highest calibration standard of the highest and 
lowest absolute calibration range. (e.g. approximately 50 µg/L in the example 
given). 

 
11.1.3.3. The use of internal standard quantitation is of greatest benefit in those methods 

subject to a great deal of injection variability, and thus a great deal of variability in 
the absolute mass injected onto the column(s) employed.  The drawback to this 
technique for GC methods is that any compound that exhibits a similar retention time 
as the compound used for the internal standard will be identified as the internal 
standard, leading to erroneous quantitation.  For this reason, the internal standard 
technique is most useful for GC/MS where deuterated analytes not naturally 
occurring can be detected and quantified. 

 
11.1.4. Selection of Calibration Method 

 
11.1.4.1. During the method validation process, a least square regression is initially tried as a 

calibration method.  The responses from each of the calibration standards must then 
be input into the linear regression equation to determine whether or not the 
corresponding concentrations meet the acceptance criteria outlined below.  If the 
acceptance criteria cannot be met using a linear regression, then a second order 
polynomial fit can be used to fit the data, with r2 ≥ 0.99 as the acceptance criteria.  In 
the event that neither a simple linear regression nor a second order polynomial fit 
result in an equation which meets the calibration acceptance criteria, then the 
calibration range must be broken down into two or more smaller ranges.  Each of the 
subsequent ranges must individually meet all of the requirements for a single 
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calibration range. If a linear regression works, a single average response factor may 
be used if the calibration is linear through the origin and it is consistent with the 
referenced method. 
 

11.1.4.2. As part of the validation process, the specific calibration range and calibration 
algorithm must be determined and documented in the SOP.  Once determined in this 
manner, the same protocols must be followed each time the method is employed.  
This will ensure that data reduction is not performed differently on separate data sets 
or by different analysts. 

 
11.1.5. Minimum Number of Calibration Levels 

 
The calibration for linear fits must include a minimum of three initial calibration 
standards plus a blank unless specified otherwise in the SOP.  Polynomial fits must 
include at least 5 standards.  The minimum requirement for a NELAP Lab as per TNI-
EL-V1M4-2009-1.7.1.1.j is: a minimum of three (3) standards (one of which is lowest 
quantitation limits, not including a blank or zero standard), if the reference method does 
not specify the minimum number of initial calibration standards. 
 

11.1.6. Selection of Calibration Levels 
 

11.1.6.1. To avoid weighting a calibration curve to create a better fit than is warranted, three 
standards must be included per order of magnitude of concentration of the calibration 
curve.  For example 0.1, 0.5, 1.0, 5.0, 10.0 has 3 standards per order of magnitude 
(0.1, 0.5 and 1.0, and 1.0, 5.0 and 10.0). 
 

11.1.6.2. The lowest calibration standard shall be the lowest concentration for which 
quantitative data are to be reported.  Any data reported below the lower limit of 
quantitation is considered to have an increased quantitative uncertainty and is 
reported using either “J” flags or explained in the case narrative [TNI-EL-V1M4-
2009-1.7.1.1.f]. 

 
11.1.6.3. The highest calibration standard shall be the highest concentration for which 

quantitative data are to be reported.  Any data reported above the highest standard is 
considered to have an increased quantitative uncertainty and is reported using “E” 
flags or explained in the case narrative [TNI-EL-V1M4-2009-1.7.1.1.g]. 

 
11.1.6.4. Measured concentrations outside the working range are reported as having less 

certainty and are reported using “E” flags or explained in the case narrative.  The 
lowest calibration standard must be above the limit of detection, usually at MRL level 
except for ICP that allows zero point and single point calibration. [TNI-EL-V1M4-
2009-1.7.1.1.h].  

 
11.1.6.5. A good approach to select calibration levels when the calibration range is expected to 

span at least one order of magnitude is to set the levels at 1 MRL, 5 MRL, and 10 
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MRL for a simple 3 point calibration.  If more points are desired, then they would 
follow the same scheme, i.e. 50 MRL, 100 MRL. 

 
11.1.7. Calibration Analytical Sequence 

 
11.1.7.1. The calibration must progress from the analysis of the lowest to highest standard 

unless the instrumentation does not permit it or the method requires calibration from 
high to low.  A blank must be analyzed after the highest calibration standard. 
 

11.1.7.2. If the analysis requires an initial high standard to set the gain a blank must be run 
before starting with the low calibration standard unless the instrumentation does not 
permit it. 

 
11.1.8. Calibration Acceptance Criteria 
 

For linear fits, in general, the calculated value for standards (using the calibration curve 
or response factor) must be within 10% of the nominal value for mid-level standards. 
However, the value determined by the calibration curve for the lowest standard (conc. is 
at the MRL) must be within ± 50% of the true value or ± 25% of the true value if the 
lowest standard is >5X & <10X MRL.  Accurate quantitation at the MRL level may 
require use of a second order fit or separation of the curve into multiple linear segments.  
Mid level standards (conc. > 10X MRL) should be within ± 10% of the true value. 
Relevant SOPs should be reviewed for the method and laboratory calibration verification 
specific criteria, which may be different from those stated here. 
 

11.2. CONTINUING INSTRUMENT CALIBRATION 
 

11.2.1. Continuing calibration (CC) is run as required by the method.  Refer to specific SOPs to 
determine the frequency and acceptance criteria of continuing calibration verifications. 
 

11.2.2. The continuing calibration standard must be near the mid-point of the calibration curve 
unless the method requires rotation of concentration levels. 

 
11.2.3. The calculated value for the continuing calibration standard must be within control limits 

stated in the specific SOP. 
 

11.2.4. Calibration shall be verified for each batch for each compound, element, or other 
discrete chemical species, except for multi-component analytes such as Aroclors, 
Chlordane, or Toxaphene where a representative chemical related substance or mixture 
can be used. 

 
11.2.5. Instrument calibration verification must be performed: 

 
11.2.5.1. At the beginning and end of each analytical batch (except, if an internal standard is 

used; only one verification needs to be performed at the beginning of the analytical 
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batch).  As per Standard Methods sections 1020 and 3020, run CCVs every 10 
samples. 
 

11.2.5.2. Whenever it is expected that the analytical system may be out of calibration or might 
not meet the verification acceptance criteria. 

 
11.2.5.3. If the time period for calibration of the most previous calibration has expired, or 

 
11.2.5.4. For analytical systems that contain a calibration verification requirement. 

 
11.2.6. If the method does not specify criteria for the acceptance of a continuing instrument 

calibration, verification must be established, e.g., relative percent difference. 
 

11.2.7. If the continuing instrument calibration verification results obtained are outside 
established acceptance criteria, corrective actions must be performed. 
 

11.3. UNACCEPTABLE CONTINUING INSTRUMENT CALIBRATION VERIFICATIONS 
 

11.3.1. If routine corrective action procedures fail to produce a second consecutive (immediate) 
calibration verification within acceptance criteria, then either the laboratory has to 
demonstrate acceptable performance after corrective action with two consecutive 
calibration verifications, or a new initial instrument calibration must be performed. 
 

11.3.2. If the laboratory has not verified calibration, sample analyses may not occur until the 
analytical system is calibrated or calibration verified.  If samples are analyzed using a 
system on which the calibration has not yet been verified the results shall be flagged. 

 
11.3.3. If these criteria are not met, a second continuing calibration standard must be run (either 

freshly prepared or a second injection, as appropriate). No individual analyte can fail the 
CC criteria two consecutive times. If the criteria are still not met, a new initial 
calibration must be run and the new calibration curve verified. The laboratory qualifies 
the data with “V” flag if the sample data is associated with failed calibration verification. 

 
11.3.4. As per TNI-EL-V1M4- 2009-1.7.2.e, data associated with an unacceptable calibration 

verification may be fully useable under the following special conditions: 
 

11.3.4.1. If there was a high bias and there is a failed continuing calibration verification, the lab 
reports only data associated with samples that are non-detects. 
 

11.3.4.2. If there was a low bias and there is a failed continuing calibration verification, the lab 
reports only data associated with samples that have a result greater than the maximum 
regulatory limit/decision level. 
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Table 11-1 Minimum Calibration Frequency and Acceptance Criteria 

Analysis Method 
Calibration 
Technique 

Acceptance 
Frequency 

Criteria 

Organohalide  
Pesticides and 
PCB products 

505 

Endrin Breakdown 
Initial Calibration 

Daily 
beginning and end of analysis 

< 20% degradation 
% RSD ≤20 

Cal Verification Std beginning and end of analysis 80 – 120 % 

LRB 
before start of analysis; each 
time set of samples extracted 
or reagents changed 

< RL 

LFB 
Every 20 samples 
(all samples extracted within  
a 24-hr period) points 

%R = 70 – 130% 
Require control 
charts after 30 data 

MRL checks Daily 
50 – 150% Requires control 
charts after 30 data points 

LFM 
IDC, 7 LFBs 
QCS 

Every 10 samples 
Initial set up, new analyst 
Quarterly 

%R = 65-135 % 

≤ 20 % RSD, 70 – 130 % R 

Volatile  
Organics 
Including DIPE, 
TAME, ETBE 
Low level  
1,2,3-TCP 

524.2 
 

BFB Sensitivity Every 12 hours of operation 
Ion abundance criteria 
(Table 11-3) 

Initial Calibration  
(7-pt) 

Prior to analysis, or when CC 
fails 

RSD ≤20 % / r≥0.995 

Continuing 
Calibration 

After BFB tune and every 12 
hours of operation 
and at the end of analytical 
batch (highly recommended 
by Method) 

RF within 30% of the 
initial calibration 

Surrogate 
added to CCV, every sample 
& all initial calibration stds. (Not 
required for TCP). 

70-130 % Rec 
 

MS/MSD (upon 
client request) 

Every 20 samples. (Not required 
for TCP).  

70-130 % Rec. 

LCS/LFB 
Every 20 samples 
Every 12 hrs or every 10  
samples (TCP) 

70-130 % Rec. 
80-120 % Rec. (TCP) 

LFB Dup  
(TCP: can be used 
in place of 
Lab Duplicate) 

Quarterly RPD <20% 

Blank 
Every 20 samples. 
Every 10 samples for TCP. 

<MRL 

QCS (TCP) Quarterly (TCP) %R = 80-120% (TCP) 

MRL checks Daily ± 50% of the true value 

Lab Duplicate 
(TCP) 

1 per 10 samples (TCP) % RPD < 20% (TCP) 
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Analysis Method 
Calibration 
Technique 

Acceptance 
Frequency 

Criteria 

Volatile 
Organics 

524.3 

BFB Sensitivity Prior to initial calibration 
Refer to Table 1 in 524.3 
SOP 

Initial Calibration 
(7-pt) 

At the start of the analytical up 
or when CCV fails 

Cal. Points ≤MRL:  ±50% 
Other cal. Points: ±30% 

ICV/QCS 
After initial calibration and 
quarterly 

70-130% Rec 

Continuing 
Calibration Check 

After every 10 field samples 
%D for each analyte below 
MRL: ≤50% 
Above MRL: ≤30% 

LRB 1 per analytical batch < ½ MRL 

Matrix Spike/LFSM 1 per analytical batch 70-130% Rec 

LFBD At least quarterly 
70-130% Rec 
RPD: <20% 

Surrogate Every sample, QCs, DCCs 70-130% Rec 

Internal Standards 
Every sample and calibration 
standards 

±30% of most recent CCC 
±50% of average response 
in ICAL 

Semi- Volatiles  
Organics 

525.2  

DFTPP Sensitivity 
At the beginning of each 12 
hours that samples are analyzed 

See Table 11-3 

Endrin/DDT 
Degradation Check 

Daily, each 12 hours, before 
sample run 

<20% breakdown 

Initial Calibration  Prior to analysis, when CC fails < 30% RSD 

Continuing 
Calibration 

Beginning of each 12 hours and 
every 12 hours that are analyzed 
and at the end of analytical 
batch (highly recommended) 
by Method) 

70-130% Rec  

MS  
5 % or 1 per sample set 
Extracted whichever is 
more frequent 

70-130 % Rec 

LCS/ LFB 
5 % or 1 per sample set 
Extracted whichever is 
more frequent 

70-130 % Rec 

Method Blank                  1 per sample extraction set < RL 

Surrogates 
added to each sample before 
extraction 

% R =70-130% 

MRL Checks 
Analyzed with each extraction 
batch 

50 – 150% Requires control 
charts after 30 data points 

IS 
added to each sample before 
extraction 

area count must   
not decrease by 
>50 % from initial 
calibration and 30% from 
CCC. 



CONFIDENTIAL QM – Rev 35 
DATE: 07/01/2013 

SECTION: 11.0 
Page 183 of 298 

 

Analysis Method 
Calibration 
Technique 

Acceptance 
Frequency 

Criteria 

Trihalomethane
/Chloral 
Hydrate/ 
Haloacetonitrile
/EDB/DBCP 

551.1 

Initial calibration 
(Extracted) 

Beginning of analysis < 10 % RSD 

Lab Performance 
Check 

Beginning of analysis Table 7 of the method 

Endrin Breakdown Beginning of analysis < 20 % 

Calibration  
verification 
(CCV=LFB) 

Before start of analysis, every 
10th  sample, and after the final 
sample analysis 

% R = 80-120 %  for 90 % 
analytes & 75-125 % 
for all analytes 

LRB (Lab Reagent 
Blank) 

1 per extraction Batch < ½ MRL 

LFB  
(Lab Fortified 
Blank) 

Every 10 samples. (Not 
Required). 

% R = 80-120 % for 90 % 
analytes & 75-125 % 
for all analytes 

LFM every10 samples 80-120 % 

LFM/Duplicate see sample duplicate see sample duplicate 

Sample Duplicate 
10 % or at least 1 per set, 
whichever is greater 

RPD < 20 for 90 % 
of analytes,  RPD <25% 
for all analytes 

Surrogate All samples 80-120 % 

QCS   Quarterly same as CCV 

IDC, 7 LFBs 
Initial set up 
new analyst 

R = 80-120 %,  
< 15 % RSD 

Stock solutions 
Verification; 
Outside Source. 

every new lot < 20% RPD 

Volatile 
Organics 

624 

BFB Sensitivity 
Prior to ICAL and calibration 
verification, every 12 hours of 
operation 

Ion abundance criteria 
(Table 11-3) 

Initial Calibration  
Prior to analysis, or when CC 
fails 

RF <35 % RSD 

Continuing 
Calibration 
(QC Check Std) 

After BRB tune, every 12 hours 
of operation 

All analytes’ %R must meet 
% R as specified in Table 5  
of Method 624 (See SOP) 

Surrogate 
added to CCV, every sample 
& all initial calibration stds. 

%R as specified in SOP 

MS/MSD Every 20 samples 
All analytes’ %R must meet 
% R as specified in Table 5 
of Method 624 

MRL check Daily, prior to sample analysis 
50 – 150% Requires control 
charts after 30 data points 

LCS/LFB Every 20 samples 
All analytes’ %R must meet 
% R as specified in Table 5 
of Method 624 
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Analysis Method 
Calibration 
Technique 

Acceptance 
Frequency 

Criteria 

Base Neutrals 
and Acids  

625 

DFTPP Sensitivity Every 12 hours of operation 
Ion abundance criteria 
(Table 11-3) 

Initial Calibration  Prior to analysis, when CC fails All analytes <35% RSD 

Continuing 
Calibration (same as 
MRL Check) 

Every 12 hours of operation 
All analytes  w/in ±20%  
Of the predicted response 

MS/LFM Every 20 samples 
All analytes’ %R must meet 
% R as specified in Table 6 
of the method 

LCS/LFB Every 20 samples 
All analytes’ %R must meet 
% R as specified in Table 6 
of the method 

HAA 6251B 

Calibration curve 
(5-pt)  

each batch <20%RSD or r ≥ 0.995 

Method Blank 1 per batch of 20 samples or less    < ½ MRL 

LCS/ LFB 
1 per sample set Extracted or 20 
samples 

LCS: 80-120% 
Mid and High LFB : ±15% 

MRL check 
1 per sample set extracted or 20 
samples 

50-150% 

MS/LFM    1 per 10 sample set extracted  
Control Chart Limits 
updated annually 

ICP Metals 
200.7/ 
6010 

ICV Following calibration 95-105% Rec, <3% RSD 

Method blank Every 20 samples < ½ MRL 

MS/MSD Every 10 samples 70-130%, 75-125% (6010B) 

MRL Check Beginning and end of the run 50 – 150% 

LCS/LFB 2 per batch of 20 samples 85-115% 

ICPMS Metals 
200.8/ 
6020 

Tuning Solution 
At the start of QC program 
or after major maintenance 
or every 2 weeks 

Good Performance: 
0.75 amu peak width at 5% 
peak height Mass 
calibration: <0.1 amu from 
unit Mass Instrument 
stability: 5x run; <5% RSD 

Quality Control 
Sample(QCS) 

Quarterly 90 –110% 

Initial Calibration  
Verification 

Immediately following 
calibration 

95–105% Rec 

Calibration blank Each batch < ½ MRL 

Linearity Check 
5x CCV/upper limit 
of Calibration 
Range 

Prior to sample sequence 90-110% Rec 

Replicate 
Integration 

3 replicates 
≤ 10% RSD at higher 
concentrations 
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Analysis Method 
Calibration 
Technique 

Acceptance 
Frequency 

Criteria 

 
 
 
200.8/ 
6020 

Continuing 
Calibration 
Verification (CCV) 

Every 10 samples 90-110 % Rec 

ICPMS Metals 
(con’t.) 

Minimum Report 
Limit  (MRL), 
Check/CRDL 

Beginning of analysis and 
end of the sample run 

50-150%  

Laboratory Fortified 
Matrix (LFM) 

Every 10 samples 70-130% Rec 

Laboratory Fortified 
Matrix (LFM) 
Duplicate 

2 in every 20 samples 
70-130% Rec 
20% RPD 

LCS/LFB One per batch of 20 85-115% Rec 

Internal Standards 
(IS) 

Spike each sample, standard 
and blank 

60-125% of the response 
in the calibration blank 

Method Blank 1- per batch of 20-samples <1/2 MRL or <1/2 CRDL 

Instrument Blank Prior to Calibration < ½ MRL 

Cr VI  
(Dissolved) 

218.6/ 
3500CrB 

Initial Calibration   
Daily at the beginning of each 
run 

r ≥ 0.999 

IPC(CCV) 1-per 10 samples 95-105 % Rec 

LRB (Lab Reagent 
Blank) 

1-per 10 samples < ½ MRL 

LFB/QCS 1-per batch of 20 samples 
90-110% Rec 
(external source) 

LFM 1-per 10 samples 90-110% Rec 

LFMD 1-per batch of 20 samples 90-110% Rec (RPD <20%) 

MRL Check Daily 50 – 150% 

QCS Quarterly (see LFB) 90-110% 

LDR Start of program minimum 7 stds 

 
Automated Wet Chemistry: 

Analysis Method 
Calibration 
Technique 

Acceptance 
Frequency 

Criteria 

Cyanide 
Fluoride 
Nitrate 
Nitrite 
Phenolics 
 

335.4, 
9012B 
SM4500F 
C 
353.2, 
300.0 
300.1 
420.1, 
420.4 
 

Linear Calibration  
curve (7-11 pt) 

Each batch 
r ≥ 0.995  
(correlation coefficient) 

Calibration blank 1-per 10 samples < ½ MRL 

MRL check Each batch 50 – 150% 

MS/MSD 
Every 20 samples  
(Phenol 420.4 – every 10 
samples) 

Limits: 
Fl; 73-124%  
Phenol, CN, NO3 (353.2); 
90-110% 
NO3, Phenol Low; 80-120% 
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Analysis Method 
Calibration 
Technique 

Acceptance 
Frequency 

Criteria 

Cyanide 
Fluoride 
Nitrate 
Nitrite 
Phenolics 
(con’t.) 
 

335.4, 
9012B 
SM4500F 
C 
353.2, 
300.0 
300.1 
420.1, 
420.4 
 

LCS/LFB 
Every 20 samples  
(Phenol 420.4 – every 10 
samples) 

Method Limits: 
Fl; 81-116% 
CN, NO3, Phenol; 90-110% 
Phenol Low 80-120% 

Residual  
Chlorine 

SM 4500 
Cl-G 

LCS/LFB Every 20 samples 85-115%Rec 

MS/LFM Not Required 20 % RPD 

MRL check 1 per batch of 20 or less 50-150% 

Duplicate Every 20 samples <20 % RPD 

Anions by IC 
300.0/300.
1/317 

Calibration curve 
(7-11-pt) 

Each batch r ≥ 0.995 correlation 

Calibration blank 1-per 10 samples < ½ MRL 

Method Blank 1- per batch of 20-samples < ½ MRL  

MRL Check At the beginning of the run 50-150% 

MS/MSD 
Every 10 samples (MS); 
Every 20 samples 

80-120 % 

LCS/LFB Every 20 samples 90-110 % 

Total 
Dissolved 
Solid  

SM2540C  

Method Blank  Each time used, 1 per batch <MRL 

Weight Check 
Reweigh till weight difference is 
<4% or <0.5mg 

<4% or <0.5mg difference 

MRL Check Daily 50-150% 

Total 
Suspended 
Solids 

SM2540D 
Method Blank 1 per batch <MRL 

MRL Check Each batch 50-150% 

Total Solids SM 2540B Method Blank Every 10 samples <MRL 

Total Volatile 
Solids 

160.4 LCS 1 per batch Within certified range 

pH 
150.1/SM4
500H+B 

3 buffers Each time used ± 0.1 pH unit of true value 

Conductivity 
120.1/SM 
2510B 

1 check solution Each time used ± 1 % of true value 

MRL Check Daily 50-150% 

TOC SM 5310C 

Calibration curve 
(6-pt) 

Every 6 months or until 
instrument drifts 

r ≥ 0.995 correlation 

Blanks 
At the beginning of batch and 
every 10 samples 

< 0.250ppm 
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Analysis Method 
Calibration 
Technique 

Acceptance 
Frequency 

Criteria 

TOC 
(con’t.) 

SM 5310C 

MS/MSD 
MS: Every 10 samples 
MSD: Every 20 samples/batch 

80-120% 

LCS/LFB/CCV 
At the beginning of batch and 
every 10 samples 

90-110 % 

MRL Check Daily  50-150% 

LCS1/MRL Check Every batch 50-150% 

Lab Duplicate All samples 

≤10 % RPD 
(TOC ≥ 2.0 mg/L) 
≤15% RPD 
(TOC < 2.0 mg/L) 

UV 254 
SM 5910B 
 

Calibration curve 
 (3-pt) Verification 

Prior to analysis of  
samples 

90-110 % 

Blank/UV 
absorbance @ 254 
nm 

At the beginning of batch and 
after every 10 samples  

< 0.004 units 

LCS/LFB  
UV absorbance @ 
254 nm 

At the beginning of analysis 
Agrees within 
manufacturer’s listed range 

MRL Check Daily 50-150% 

Lab Duplicate 
All samples analyzed in 
duplicate 

≤10% RPD  
≤15% RPD for low 
standards  

NOTE: 1) Any deviations from the listed criteria are specified in the SOP. 
 2) Concentrations for all continuing calibrations are in the middle of the linear range. 

3) For all other methods not listed in the Quality Manual, see calibration frequency and acceptance criteria 
in individual SOPs. 
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Table 11-2 Calibration Procedures 

Instruments Minimum  # of Calibration Standards Calibration Method 

TOX 3 points standard (for precision only) Titration 

Anions, Nutrients (Ion Chromatography)  

Nitrate, NO3 
Nitrite, NO2 
Chloride, Cl2 
Sulfate, SO4 

11-points 
11-points 
7- points 
10-points 

Quadratic 
Quadratic 
Quadratic 
Quadratic 

Phenol, Cyanide 5 point Linear Regression 

Fluoride 3 point minimum Linear Regression (log) 

pH 3 point Slope 

Radiation 5-6 points Efficiency Curve 

TOC (TOC Analyzer) 6 Point Linear Regression 

UV 254 (Spectronic 601) 
Spectrophotometer 

3 Point Efficiency Curve 

524.2 (GCMS) 5-7 Points Linear Regression 

HAA (GC) 5 Point Linear Regression 

Note: For all other methods not listed in the Quality Manual, see calibration procedures in individual SOPs. 
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Table 11-3 Ion Abundance Criteria (Tune Criteria) 

(A) BROMOFLUOROBENZENE (BFB) (524.2 and 624) 

Mass Ion Abundance Criteria 

50 15 - 40% of mass 95 

75 30 - 60% of mass 95 (624) ; 30-80 % mass 95 (524.2) 

95 Base peak, 100% relative abundance 

96 5 - 9% of mass 95 

173 Less than 2% of mass 174 

174 Greater than 50% of mass 95 

175 5 - 9 % of mass 174 

176 Greater than 95%, and less than 101% of mass 174 

177 5 - 9% of mass 176 

    
(B) DECAFLUOROTRIPHOSPHINE (DFTPP) (525.2) 

Mass Ion Abundance Criteria 

51 10-80% of the Base Peak 

68 Less than 2% of mass 69 

70 Less than 2% of mass 69 

127 10-80% of the base peak 

197 Less than 2% of mass 198 

198 Base Peak or >50% of 442  

199 5 - 9% of mass 198 

275 10 - 60% of the base peak 

365 Greater than 1% of the base peak 

441 Present, but less than mass 443 

442 Base Peak or Greater than 50% of mass 198 

443 15-24% of mass 442 
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Table 11-4 Initial Calibration Acceptance Criteria 

Anions/Nutrients 
Initial calibration value for standards must be within 10% of the nominal 
value.  r ≥ 0.995 

GC 
Initial Calibration RF <20% RSD or second order fit, continuing 
calibration. RF ≤ 20% Difference. Must meet specific method calibration 
criteria. 

GCMS, EPA 
524.2 

Initial Calibration ≤ 20 % RSD, r ≥ 0.995 

HAAs Initial Calibration correlation coefficient r ≥ 0.995,  < 20 % RSD 

HPLC Correlation coefficient must be ≥0.995 or 20% RSD 

Metals 
Initial calibration value for standards must be within 5% of the nominal 
value. 

pH Values for 4, 7, 10 buffers must be ± 0.1 pH unit of the nominal value 

Radiation Each calibration standard counts must be >10,000. 

TOC 
Initial calibration value for standards must be within 10% of the nominal 
value.  r ≥ 0.995 

TOX 
Initial calibration value for standards must be within 10% of the nominal 
value.  r ≥ 0.995 

UV 254 
Initial Calibration value for the standards must be within 10 % of the 
normal value. 
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12.0 EQUIPMENT  
 

12.1. ANALYTICAL EQUIPMENT 
 

12.1.1. All equipment is properly maintained, inspected, and cleaned.  
 

12.1.2. Table 12-1 contains a list of the major analytical equipment used during sample 
preparation and analysis.  For Microbiology, pressure cookers are not used for 
sterilization of growth media [TNI-EL-V1M5-2009-1.7.3.7.b.ii]. 
 

12.2. SUPPORT EQUIPMENT 
 

12.2.1. Balances 
 
Analysts are responsible for daily calibration verification checks of the analytical 
balances in the laboratory with Class S weights and annual calibrations of the drying 
ovens thermometer with an NIST traceable certified thermometer.  Documentation of the 
balance and oven checks is maintained in the appropriate logbook.  Reference certified 
thermometers are calibrated every five years.  A yearly thermometer calibration check is 
done for all other thermometers and all thermometers are labeled showing any necessary 
correction to achieve true readings.  Balances are calibrated annually and Class S-
weights are calibrated every 5 years by an outside vendor. Copies of these balance and 
thermometer records are filed with the QA records for the laboratory.  All Class S 
weights and traceable thermometer standards are used for calibration only and for no 
other purpose to ensure that the performance as reference standards are always valid. 
 
Balance calibration is verified on the day of use prior to weighing samples, standards or 
reagents. If balance does not meet the acceptable criteria of ± 0.1 % or other vendor 
recommended limits, the analyst reports to QA that balance needs service. The 
instrument is labeled “out of service” until repaired. The Analyst records the problem 
and identifies corrective action, date of service, and if corrective action resolved the 
problem. 
 

12.2.2. Temperature Monitoring 
 
Refrigerators, incubators, temperature are monitored 2 times daily in at least 4 hour 

intervals. If the temperature measured is not meeting the acceptance criteria of 4± 2°C, 
analyst reports to the QA department. QA then monitors the temperature after 2 hours 
and more often if needed. If non-compliance is still observed, QA calls for service. The 
instrument is labeled “out of service” until repaired. QA records the problem identified, 
corrective action, date of service, if called, and if corrective action resolved the problem. 
 

12.2.3. Pipets 
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Eppendorf pipette function verification is done on the day the standards are prepared for 
pipets used for the preparation of both the primary and secondary standards. Monthly 
frequency is done for pipets used either for the preparation of either the primary or 
secondary standards and for Class A pipets used for the preparation of the other set of 
standards.  When used over a range of settings, the pipet is calibrated at the highest and 
lowest settings. If not meeting the acceptable range of ± 2 % of the set value, the analyst 
investigates and identifies the problem. The pipet is cleaned if needed and inspected for 
signs of wear or damages or for residual liquids that may have been sucked in the pipet. 
After the appropriate Corrective Action, the pipet is again calibrated. Corrective Action 
taken and problem identified is recorded. If corrective action did not resolve the 
problem, the analyst documents in the logbook that the pipet is off-line.  The pipet is 
also labeled “out of service” until repaired. 
 

12.2.4. Microbiology Volumetric Equipment [TNI-EL-V1M5-2009-1.7.3.1.a.iii] 
 
Volumetric Equipment shall be calibrated as follows: 
 

12.2.4.1. Equipment with movable parts such as automatic dispensers, dispensers/diluters, and 
mechanical hand pipettes shall be verified for accuracy quarterly. 

 
12.2.4.2. Equipment such as filter funnels, bottles, non-class A glassware and other marked 

containers shall be calibrated once per lot prior to its use. 
 

12.2.4.3. The volume of the disposable volumetric equipment such as sample bottles, 
disposable pipettes, and micropipette tips shall be checked once per lot. 

 
12.2.5. Glassware 

 
Table 12-2, contains the SOP for glassware cleaning.  All class volumetric glassware is 
dried at room temperature rather than oven baked. 
 
The washing and sterilization procedures for laboratory glassware are tested annually by 
testing glassware for inhibitory residues as shown in Standard Methods.  

 
12.2.6. Water Quality File 

 
The pure water system for EEA was assembled by US Filter in January 2003.  It consists 
of reverse osmosis, mixed bed deionizers, ultraviolet disinfection, filtration, and an 
organic scavenger side stream return loop. The system is connected to a conductivity 
meter which signals when the mixed bed resin demineralizers need to be changed. 
 
The quality of laboratory pure water is analyzed monthly for conductivity, pH, chlorine 
residual, TOC, and standard plate count and annually for water suitability ratio, 
inhibitory residue (annually, each time new lot of detergent and for new washing 
procedures), and trace metals (Pb, Cd, Cr, Cu, Ni, and Zn). Table 12-3 lists the 
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acceptance criteria for these analytes.  This data is recorded and submitted to the QA 
department.  These reports are with the QA Department for review and maintained for 
ten years. 
 

12.2.7. Out of Service 
 
All major instruments if off line will be labeled “out of service” until repair. 

 
12.3. PREVENTIVE MAINTENANCE 

 
12.3.1. Routine Maintenance Activities 

 
EEA carries maintenance contracts on all major laboratory equipment, under which much 
of the preventative maintenance is performed.  Routine servicing, such as cleaning of 
rods, source, or detectors, is performed on a regular basis by the analyst.  This type of 
service is performed according to the procedures and at the frequency specified by the 
manufacturer.  Routine maintenance is done when instrument performance starts to 
degrade as demonstrated by a failure to meet one or more QC criteria, decreased ion 
sensitivity, degrading peak resolution, lowered response factors, or shifts in calibration 
curves.  Activities that are performed on a routine basis can be found in the Instrument 
Maintenance Nonmethod14 SOP. 

 
12.3.2. Documentation 

 
Instrument maintenance logbooks are maintained for most major instruments.  All 
repairs and any routine or non-routine maintenance activities are recorded in the 
logbooks.  The date of the activity, the person performing it, and the nature of the 
activity are recorded.  Expendable items for all major instruments are kept on hand to 
minimize downtime. 
 
The following are documented in the instrument logbooks: 

 
12.3.2.1. Name of the item of the equipment 

 
12.3.2.2. Manufacturer’s name, type identification and serial number or other unique  

identification 
 

12.3.2.3. Date received and date placed in service 
 

12.3.2.4. Current location, where appropriate 
 

12.3.2.5. Condition when received  (e.g. new, used, reconditioned) 
 

12.3.2.6. Copy of manufacturer’s instructions where available 
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12.3.2.7. Dates and results of calibrations and/or verifications and date of the next   calibration 

and/or verification 
 

12.3.2.8. Details of maintenance plan carried out to date and planned for the future 
 

12.3.2.9. History of any damage, malfunction, modification or repair 
 

12.3.2.10. Records of service calls 

 
12.3.2.11. Calibration status for instrument that are calibrated outside the direct control of the 

laboratory are checked before use (after an instrument is returned from outside repair) 
[TNI-EL-V1M2-2009-5.5.9][ISO/IEC 17025:2005(E)-5.5.9]. 
 

12.3.3. Contingency Plans 
 

12.3.3.1. An effort is made to have a functionally equivalent backup instrument available in 
case of a catastrophic instrument failure.  Maintenance contracts are carried on the 
major instruments and generally provide for 24-48 hour response for repairs.  If 
necessary, EEA has a list of qualified laboratories to subcontract work to, upon client 
approval. 
 

12.3.3.2. In the event a holding time expires while the sample is in the custody of EEA, a 
project manager will call the client to inform them of this situation.  Based on 
subsequent arrangements made between the lab and the client, fees for re-sampling 
and subsequent analysis may be incurred by the lab. 
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Table 12-1 Equipment (06/28/13)  
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Table 12-2 Glassware Washing Procedures 

 Refer to the Nonmethod 16 SOP for detailed glassware cleaning procedures.  
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Table 12-3 Water Quality Parameters 

Parameter Acceptance Criteria 

Ammonia < 0.1 mg/L (monthly check) 

Residual Chlorine < 0.10 mg/L 

TOC < 1 mg/L 

pH  5.5 - 7.5 

EC <2 µmhos/cm @ 25oC 

 <2 µS (µsiemens/cm) 

Trace Metals (Cd, Cr, Cu, Ni, Pb, Zn) <0.05mg/L each collectively <0.1 mg/L 

Bacteriological (HPC) Colony forming units/ml <500 cfu (TNI < 10000 cfu/ml) 

Bacteriological Quality of Reagent Water 
0.8 - 3.00 

(Suitability Ratio or Ratio of Growth Rate) 

Student’s t < 2.78 for annual use test 

Inhibitory Residue <15% difference in average count 
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13.0 DOCUMENT MANAGEMENT/CONTROL OF RECORDS 
 

13.1. ANALYTICAL DOCUMENTATION 
 
A critical dimension of any quality assurance program is the ability to document what is 
occurring in the laboratory.  Accordingly, EEA uses a number of forms to document 
various aspects of laboratory procedures.  A discussion of these forms follows. 
 

13.1.1. Analytical Data and Quality Control Forms 
 
Printed forms are used by analysts to standardize the format of routine analyses.  For 
analyses where forms are not available, the analyst records all required information in a 
notebook.  The forms are designed to minimize calculation errors and provide a 
summary of all quality control data generated for the run. 
 

Analysts are responsible for maintaining these forms.  The QA group spot checks these 
forms periodically. These forms are actively maintained in hardcopy or electronically for 
a minimum period of 2 years and then stored electronically or stored in hardcopy offsite. 

 
13.1.2. Chromatograms and Data Processing 

 
Chromatograms and strip chart recordings are assigned unique alpha-numeric codes and 
backed-up on the server or an external hard drive.  Information contained within the 
code includes; test, date and numerical sequence. 
 
Computer records are stored by internal sample ID and test and therefore can be queried 
on this information. 
 
Scanned hardcopy outputs of chromatograms and data processing are filed with the 
analytical data forms.  Chromatograms and library searches are stored on magnetic tape 
and the information is retrievable upon client request. 
 

13.1.3. Inventory Control Logs 
 
Records are maintained on the purchase of laboratory supplies detailing the vendor, 
purchase order number, date of order, and date of receipt.  Bottles of reagents are dated 
upon received so that the shelf life can be monitored. 
 

13.1.4. Stock Standard Logs 
 
A logbook is maintained for preparation of analytical stock standards for each group.  
Each log contains the date of fresh stock preparation, the lot number and supplier, the 
preparer's initials, and the weights used to prepare the stock. 
 

13.1.5. Bacteriological Growth Media Log 
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Upon receipt of new microbiological media, the date received is noted upon the 
container.  Media supplies are dated not only upon receipt but also when initially 
opened.  A written record of quality control on media, materials, and equipment is 
logged into the Micro QC book.  The record includes the results of the check, the initials 
of the individual performing the check, and the date.  Media prepared in the lab is logged 
into the Prepared Media Log by the analyst.  These records include media lot number, 
date of preparation, manufacturer and lot number, type and amount of media prepared, 
sterilization time and temperature, final pH, the analyst's initials, and expiration date. 
 

13.1.6. Instrument Monitoring and Maintenance Logs 
 

13.1.6.1. When in use, the operating temperatures of incubators, water baths, hot air ovens, and 
refrigerators are checked daily and recorded.  Adjustments or service calls are made 
when required.  Autoclave sterility checks, using ampules of bacterial spores, are 
made at least monthly, or whenever a problem is suspected but all items are 
autoclaved with sterility indicator tape.  Records of the maintenance are maintained in 
equipment logs. 
 

13.1.6.2. A separate maintenance logbook is maintained for each analytical instrument.  These 
logs contain a record of routine maintenance as well as any repair work required 
during instrument set-up. 

 
13.1.7. Corrective Action 

 
The form, presented in Figure 15-2, requires documentation on the determination of the 
out-of-control event or variance, the diagnostics performed to bring the event back under 
control, and the manner in which re-establishment of control was demonstrated.  A flow 
chart of QIR process can be found on Figure 15-3.  The analyst and their supervisor sign 
the form electronically in STARLIMS and submit it to the QA department for review. 
Then, QA distributes the corrective action to the appropriate Project Manager so that the 
client may be contacted if necessary.  The analysts keep hardcopies of original corrective 
action forms and file them with the appropriate raw data package.   

 
13.2. CONTROL OF RECORDS 

 
Figures 13-1 and 13-2 are examples of worksheets and notebooks used in data reduction. 
 

13.2.1. General Records  
 

13.2.1.1. The laboratory’s document control procedure includes identification, collection, 
indexing, access, filing, storage, maintenance and disposal of quality and technical 
records. Quality records include reports from internal audits and management reviews 
as well as records of corrective and preventive actions. Records are in the form of 
hard copy or electronic media. 
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13.2.1.2. All records are required to be legible and are stored and retained in such a way that 
they are readily retrievable in facilities that provide a suitable environment to prevent 
damage or deterioration and to prevent loss. Records are retained for 5 years held 
secure and in confidence as per TNI-EL-V1M2-2009-4.13.1.3 and 4.13.3.b (ISO/IEC 
17025:2005(E)-4.13.1.3 and 4.13.3.b), 10 years for Massachusetts, Hawaii, and New 
York samples. 

 
13.2.1.3. The laboratory has implemented procedures to protect and back-up records stored 

electronically and to prevent unauthorized access to or amendment of these records 
by setting up level of security and/or designating appropriate personnel responsible 
for the security of the records. 

 
13.2.1.4. The following information is documented as per TNI-EL-V1M2-2009-4.13.3. 

 
13.2.1.4.1. The records include the identity of personnel involved in sampling, sample receipt, 

preparation, calibration, or testing. 
 

13.2.1.4.2. All information relating to the laboratory facilities equipment, analytical test 
methods, and related laboratory activities, such as sample receipt, sample 
preparation, or data verification are documented. 

 
13.2.1.4.3. The record keeping system facilitates the retrieval of all working files and archived 

records for inspection and verification purposes by setting format for naming 
electronic files. 

 
13.2.1.4.4. All changes to records are signed or initialed by responsible staff. The reason for 

the signature or initials is clearly indicated in the records such as “sampled by”, 
“prepared by”, or “reviewed by”. 
 

13.2.1.4.5. All generated data except those that are generated by automated data collection 
systems, are recorded directly, promptly and legibly in permanent ink [TNI-EL-
V1M2-2009-4.13.3.g]. 
 

13.2.1.4.6. Entries in records are not obliterated by methods such as erasures, overwritten files 
or markings. All corrections to record keeping errors are made by one line marked 
through the error. The individual making the correction signs (or initials) and date 
the correction. These criteria also apply to electronically maintained records [TNI-
EL-V1M2-2009-4.13.2.3, 4.13.3.g.i (ISO/IEC 17025:2005(E)-4.13.2.3, 4.13.3.g.i).  
The laboratory keeps correspondence relating to lab activities for specific projects.  
Documentation includes email correspondence between the Project Manager and 
client. 

 
13.2.2. Technical Records 
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13.2.2.1. The laboratory retains technical records of original observations, derived data and 

sufficient information to establish an audit trail, calibration records, staff records and 
a copy of each test report issued, for a defined period. The record for each 
environmental test or calibration contains sufficient information to facilitate and to 
enable the environmental test to be repeated under conditions as close as possible to 
the original. The records include the identity of personnel responsible for the 
performance of each environmental test and checking of results. 
 

13.2.2.2. Observations, data and calculations are recorded at the time they are made and are 
identifiable to the specific task. 
 

13.2.2.3. When mistakes occur in records, each mistake is crossed out, not erased, made 
illegible or deleted, and the correct value entered alongside. All such alterations to 
records are initialed and dated by the person making the correction. In the case of 
records stored electronically, equivalent measures are taken to avoid loss or change of 
original data.  When corrections are due to reasons other than transcription errors, the 
reason for the correction shall be documented [TNI-EL-V1M2-2009-4.13.3.g.ii]. 

 
13.2.2.4. Each report or documents issued shall include the name(s), function(s) and 

signature(s) or equivalent electronic identification of person(s) authorizing the report 
or documents, and date of issue. Use of computer password unique to each analyst 
and level of security prevents loss of original data and change of data. 

 
13.3. DATA STORAGE 

 
13.3.1. EEA maintains electronic report files for at least 10 years. The report files are organized 

alphabetically by client and contain a copy of the report sent to the client, custody 
information and scheduling information.  Report files also include subcontractor reports.  
The scannable supporting raw data is scanned within six months and stored 
electronically in the EEA secured server. The non-scannable data (i.e. hardbound 
logbooks) are stored in a secured offsite storage for a total of 5 years for all states, 
except 10 years for Hawaii, Massachusetts, and New York.  These files are centrally 
located and a custodian is assigned to maintain, retrieve, and copy files as needed. 
 

13.3.2. Instrument raw data is stored on each instrument’s computer.  Data is backed-up to a 
network server or an external hard drive (Chromeleon is backed up to the network server 
and GCMS/LCMS is backed up to an external hard drive.  If instruments are direct read 
and transcribed into notebooks, then the notebooks are stored in the lab until they are 
scanned and filed.   

 
13.3.3. All raw data is organized by instrument or test, then chronologically. Logbooks such as 

sample custody or balance calibration are organized chronologically. 
 

13.3.4. Electronic data from LIMS is stored on data tapes. 
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13.4. DOCUMENT CONTROL 
 

13.4.1. Document Control procedures are implemented that allow for adequate documentation 
and control of specific documents.  These procedures use a unique identification system 
that allows for tracking, training documentation, traceability of official copies and the 
time period the procedure or document was in force. Documents issued to all personnel 
in the laboratory as part of the Quality System (QS) shall be reviewed and approved for 
use to authorized personnel prior to use. The list will identify the current revision status 
to ensure that invalid or obsolete documents are not used. The document control 
procedures includes that the authorized editions of documents are accessible by the 
analysts and invalid or obsolete documents are promptly removed from use. All QS 
documents such as SOP, QM, logbooks are uniquely identified including the following: 
 

• Date of issue and/or revision ID 

• Page numbering 

• Total number of pages or markings to signify end of documents. 

• Issuing authorities [TNI-EL-V1M2-2009-4.3.3.1][ ISO/IEC 17025:2005(E)-
4.3.3.1] 

 
13.4.2. To ensure that the QM and SOPs remained controlled documents, the master SOPs and 

QM (original official version of the SOP and QM) and copies of the SOP and QA 
Manual will be identified. The cover page of each copy will contain a unique 
identification indicating that the document is controlled copy ___ of ____ copies, 
initialed and dated by the Quality Manager or her designee in red ink.  This ensures that 
the analyst is currently using the right update or version. 
 

13.4.3. A SOP/Quality Manual Distribution Form will be prepared for each SOP/QM that will 
include the SOP/QM ID, control number, individual receiving the SOP/Quality Manual, 
and date of issue. 

 
13.4.4. Record management system is also implemented for control of laboratory notebooks; 

instrument logbook; standard logbook; and records for data reduction validation storage 
and reporting. Laboratory archival system will also be implemented to laboratory books 
and logbooks. 

 
13.4.5. Notebooks and Logbooks are assigned unique ID numbers for control of laboratory 

records. Upon completion of the book, the analyst returns the book to QA. A new 
number is assigned to the newly issued notebook. See Table 13-1 for the laboratory 
document control system for notebooks and logbooks. 

 
13.4.6. Changes to documents shall be reviewed and approved by the same function that 

performed the original review unless specifically designated otherwise.  The designated 
personnel shall have access to pertinent background information upon which to base 
their review and approval.  Refer to the Nonmethod 25 SOP for detailed document 
control procedures. 
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13.5. DOCUMENT CHANGES TO CONTROLLED DOCUMENTS 

 
13.5.1. All documents and/or changes issued to personnel in the laboratory are reviewed and 

approved for use by the Lab Director, Technical Director and Quality Manager prior to 
use. A master list or an equivalent document control procedure identifying the current 
revision status and distribution of documents in the laboratory are established and are 
readily available to preclude the use of invalid and/or obsolete documents. 
 

13.5.2. Any changes/alterations to laboratory documents are tracked and properly identified. 
Amendments are clearly marked, dated and initialed and revised documents are formally 
re-issued immediately. Any obsolete documents are removed from corresponding 
binders are archived and stored in a secured place. 
 

13.6. ARCHIVAL SYSTEM 
 
An archival system is implemented for managing and removal of all outdated 
documentation. Records that are archived are Training Records for personnel no longer 
with the laboratory and Outdated Quality Manual/SOPs.  Only current versions of the 
Quality Manual/SOPs are retained in the laboratory areas. All outdated versions of the 
Quality Manual/SOPs are returned to the Quality Manager for archiving. All outdated 
logbooks/work books are turned in to the supervisor for scanning and archiving. Please 
see 13.3.1 for more information. Refer to the Nonmethod 30 SOP for archiving 
procedures. 
 

13.7. STANDARD OPERATING PROCEDURES (SOP) 
 

13.7.1. Laboratories shall maintain SOPs that accurately reflect all phases of current laboratory 
activities such as assessing data integrity, corrective actions, and all test methods. 

 
13.7.2. When an amendment to the SOP is needed, such as a minor update to the entire 

procedure, the laboratory will handwrite the update with initials and date of the person 
who made the change in the original copy of the SOP.  Also, when a minor mistake is 
found in the SOP, the laboratory will strike the section with one line, date and initials of 
the person who does the change in the original copy of the SOP.  For any of these minor 
updates, the analyst(s), supervisor and QA will be notified and they will be included in 
the next update of the SOP. 

 
13.7.3. The following format must be used for all final technical SOPs.   

 
13.7.3.1. Header - A header must be included in the upper right corner of each page of the 

SOP.  The header must include the SOP reference name or number, the revision 
number, the date the revision began, page number and total number of pages. 
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13.7.3.2. Cover Page - The SOP cover page consists of a summary of the most recent revision 

information and the signatures of the Analyst, Technical Manager/Group Supervisor, 
Quality Manager, and Technical Director/Lab Director stating that they approved the 
SOP including the date that they read and signed the SOP.  The approval, issue, and 
effective dates are included on the cover page.  The effective date is two weeks after 
the approval date. 

 
13.7.3.3. Body 

 
13.7.3.3.1. Title 

 
13.7.3.3.2. Scope and Application - A brief description of the types of matrices the method is 

applicable to as well as the regulatory programs that may be supported by the use 
of the method. This section is also used to indicate any special training or level of 
ability required to perform the method. 

 
13.7.3.3.3. Method Summary - A brief description of the method, simple statement of 

analytical technique and any pre-treatment steps. 
 

13.7.3.3.4. Interferences - This section should include any known interferences, as well as 
potential interferences, particularly for GC/conventional detector methods.  It 
should also include any interferences that may be present as a result of improper 
sampling procedures, equipment cleaning or analytical technique must be listed 
here. 

 
13.7.3.3.5. Safety Considerations - Specify any known or suspected carcinogens, mutagens, 

or teratogens among the standards or reagents used.  Indicate that the SDS (safety 
data sheets) are available and where they are located.  Each analyst is required to 
familiarize him/herself with the contents of the SDS before performing the 
analysis. 

 
Each SOP includes reference to the Laboratory Chemical Hygiene Plan as per 
OSHA Standard 29 CFR 1910.1450, Occupational Exposure to Hazardous 
Chemicals in Laboratories-Final Rule. 

 
13.7.3.3.6. Instrumentation/Apparatus - The instrumentation used, including specific 

columns employed for GC, LC, or GC/MS and whether or not there is a primary 
and confirmatory column. 

 
13.7.3.3.7. Reagents and Standards - The sources of all standards and reagents are listed. 

 
13.7.3.3.8. Sample Collection, Preservation and Handling - Indicate bottle type, 

preservative and volume necessary for analysis.  Include holding times for 
standards. 
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13.7.3.3.9. Calibration Procedure - Detailed preparation instructions for each calibration, 

LCS or MS/MSD standard should be included.   A table should be present to show 
how daily calibration and control standard solutions are prepared from working 
stock standards. Calibration frequency should be specified.  Expiration information 
should be included for each type of standard prepared. 

 
13.7.3.3.10. Analytical Procedure - Since the purpose of a SOP is to provide clear instruction 

to avoid loss of key information from one analyst to another, it is critical that this 
section be detailed enough that any analyst can anticipate and take appropriate 
corrective action in the event that a problem should arise. 

 
13.7.3.3.11. Quality Control Requirements - This section should describe the components, 

concentrations, frequency, and  acceptance criteria for the LCS or MS/MSD 
samples, as well as any other method specific QC requirements, such as tuning, 
blanks, or calibration requirements. 

 
13.7.3.3.12. Calculations - All relevant calculations should be included, such as how 

instrument response relates to concentration, the calculation of response factors, 
etc. 

 
13.7.3.3.13. Method Performance - The results of the initial method validation process should 

be included. The following information should be present: 
 
� Statistically calculated MDLs (40 CFR Part 136 Appendix B), 

 
� MDL spike levels, EEA’s MRLs, Accuracy for each compound (mean 

recovery of each compound determined from analysis of a minimum of 4 
replicates spiked at 1-4x MRL (TNI-EL-V1M4-2009-1.6.2.2.a) when method 
does not specify the spike level for the IDC study), precision data (RSD of the 
4 replicates). 

 
13.7.3.3.14. References - A list of method references, such as the relevant 500 or 600 series 

method, the SW-846 methods (including revision number and date), or Standard 
Methods should be provided. 

 
13.7.3.3.15. Deviations from Referenced Methodology - A review of the referenced method is 

carefully made and EEA will specify any areas in which our method does not 
conform to referenced method requirements.  If any such deviations are noted, an 
explanation as to what alternative was used and why is described.  There are two 
basic types of method modifications: (1) those that are hardware related and (2) 
those that are policy or procedural modifications. 

 
13.7.3.3.16. Method Detection Limit - Laboratory procedures of conducting MDL studies and 

a copy of the initial MDL study will be included. 
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13.7.3.3.17. Demonstration of Capability - Laboratory procedures of conducting DOC 

studies and a copy of the initial DOC study will be included. 
13.7.3.3.18. Definitions - Definitions will be referred to the Quality Manual since the Quality 

Manual includes a glossary section that defines all the terms used by the laboratory. 
 

13.7.3.3.19. Pollution Prevention - Potential threat of the standards and reagents to the 
environment is addressed in the SOP. 

 
13.7.3.3.20. Waste Management - In addition to the hazardous waste protocol discussed in the 

SOP, the following references where the information can be find are also included: 
 

• The Lab Hazwaste Management Plan  
 

• The federal hazardous waste management regulations –Resources Conservation 
and Recovery Act (RCRA)-Title 40 of the Code of Federal Regulations, Parts 
260 through 270 (40 CFR 260-270) 

 
• CA Hazardous Waste Control Law (HWCL)-CCR Title 22 where 40 CFR was 

duplicated into CCR Title 22 
 

13.7.3.3.21. Revisions - Revisions are discussed including the dates when revisions are made 
and the appropriate section numbers where the revisions could be found. 

 
13.7.3.3.22. Attachments - A copy of the bench sheet used for the analysis and where 

applicable, an example chromatogram of the standards, calculations and any other 
relevant attachments. 
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Table 13-1 Laboratory Document Control 

 Control No. 
Instrument Sequence Log Books and Instrument Run Logs 1-200 

Maintenance Log Books 201-400 

QC Log Books (pH, Micro air monitoring, travel blank, etc.) 401-600 

Reagent Prep Books 601-800 

Sample Prep/Extraction Books 801-1000 

Sample Data Records 1001-1200 

Standard Log Books 1201-1400 

SOP Books 1401-1600 

Support Equipment Log Books (Balance, Pipette, Refrigerator, Incubator, 
Thermometer, etc) 

1601-1800 

MSC.  1801-2000 

Certification Books 2001-2200 

Health and Safety 2401-2600 
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Figure 13-1 Sample Worksheet 
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Figure 13-2 Example Notebook 
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14.0 DATA REDUCTION, VALIDATION, AND REPORTING 
 
The process of transforming raw analytical data into a finished report involves steps 
which are generally grouped into the categories of data reduction, data validation, and 
reporting. It involves mathematical modeling of the standard calibration curves, statistical 
analysis of the acquired data, calculations to account for preparation steps and dilution, 
verification of adherence to quality assurance procedures, and the generation of hardcopy 
output. 
 

14.1. DATA REDUCTION 
 

At EEA the analyst performing an analysis has the primary responsibility for reducing 
raw data.  This process consists of converting raw data values into final, reportable values 
by comparing individual sample results to those obtained for calibration purposes and 
then accounting for any dilution or concentration procedures. 
 
The extent to which raw data from the instrument needs to be mathematically processed 
varies depending on the analysis.  For the following methods finished data is directly read 
from the instrument; pH, conductivity, spectrophotometric/colorimetric measurements 
(i.e.: Chemical Oxygen Demand (COD), Chromium VI, phenols, phosphorus, Methylene 
Blue Activated Substances (MBAS, or commonly known as surfactants), odor and 
presence/absence bacteriological tests.  Other methods require mathematical calculations 
and in some cases, such as for pesticides by GC, qualitative assessment of actual 
presence. 

 
 Below is an outline of the data reduction techniques used by technology. 

 
14.1.1. GC AND GC/MS 

 
A data reduction software system is used to calculate target compound concentrations.  
These concentrations are calculated by multiplying the average response factor for the 
compound by the area count as determined by the instrument.  Average response factors 
are determined through linear regression during initial calibration, and may only be used 
if the correlation criteria have been met.  This assumes linearity of the calibration curve 
through the origin.  If linearity is not established then a second order fit (logarithmic 
regression) may be used to determine response factors.  Another alternative is to use 
single point calibration, which matches the area counts from a single calibration point to 
the area counts of the sample, upon which a sample concentration is determined.  Single 
point calibration is rarely used.  

 
In all cases data is reduced by the data reduction software.  Programs for linear, 
logarithmic and single point calibrations are available on command.  Sample dilution 
factors are entered into the data reduction software prior to analysis and calculated into 
the final result. 
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14.1.2. GC/MS 

 
Reportable results are provided by the data reduction software for GC/MS analyses using 
linear average response factors, or 2nd order fits, as described, except for diluted 
samples.  For diluted samples the result from the system is multiplied by the dilution 
factor.  Reporting limits are adjusted manually as well. 

 
 All regressions and calibration calculations are performed by the system software. 

 
14.1.3. METALS 

 
ICP & ICPMS results are processed and transferred directly into the LIMS system.  
Dilution and calibration information is entered and processed by the ICP software prior 
to data transfer. 
 
All other results are reportable directly off the system. 

 
14.1.4. HPLC / IC / SPECTROPHOTOMETRIC / POTENTIOMETRIC 

 
All results are reportable directly off the system software or directly read off instrument.  
The cell constant for the conductivity meter is 1.  All samples and standards are allowed 
to come to room temperature prior to analysis. Temperature correction is not needed. 
 

14.1.5. MICROBIOLOGY 
 
The ability of an individual analyst to count colonies accurately shall be verified at least 
once per month, by having two or more analysts count colonies from the same plate on 
one positive sample. Counts must be within 10% difference to be acceptable [TNI-EL-
V1M5-2009-1.7.3.2]. 

 
14.2. DATA VALIDATION 

 
Upon completion of each analytical run, the analyst checks the raw data and QC to 
determine if the run is acceptable for submission.  Data are entered into the LIMS either 
manually or by electronic data upload using files generated by data acquisition programs 
attached to instruments, which are then imported using the Data Capture Upload program 
(DCU) in STARLIMS.  The data package is submitted to the Supervisor or Peer Analyst 
for review.  The submitted package contains all relevant documentation such as 
chromatograms, instrument run logs, digestion logs, information about calibration or 
second source standards and reagents, other printed pages from the instruments, result 
summary sheets, and/or a checklist. 
The Reviewer is responsible for verifying the validity of the data by determining if all 
quality control parameters have been analyzed and are within method acceptance limits, 
checking calculations, assessing the acceptability of chromatography, and addressing any 
inconsistencies in the data with the analyst.  Deviations from the method should be 
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documented by the analyst and/or reviewer.  The documentation should explain the 
deviation, any flags associated with the deviation and the acceptability of the data.  The 
review includes a perusal of the supporting documentation to ensure that the 
documentation is present and is complete.  Before the Reviewer or Validator approves the 
data in LIMS, data in the package is checked against the LIMS to ensure that there are no 
transcription errors, retests have been properly initiated, the appropriate flags have been 
added, and any comments regarding data/sample integrity have been added at the 
run/sample level. 

 
When all results and calculations for a folder have been approved, an e-mail is sent to the 
Project Manager stating that the report has been released.  The report components are 
merged and the entire package is reviewed by the project manager on-line.  The 
electronic signature of the project manager is added to the cover page before the report is 
released to the client. 
 
Any logbooks such as sample preparation, instrument maintenance, calibration, internal 
custody, and disposal are reviewed by the supervisor/manager of that group.  Initials and 
date of review are written on the final page reviewed.  The review will focus on 
completeness, accuracy, trends, opportunities for improvement, and compliance. 
 

14.3. DATA REVIEW POLICY/CORRELATION OF RESULTS 
 
All analytical data must be reviewed by a peer analyst qualified in that analysis or the 
group supervisor.  Supervisors are ultimately responsible for the quality of reported 
results.  Data review includes the following: 
 

14.3.1. Checking all QC data against the QC criteria. 
 

14.3.2. All the sample calculations must be checked. Samples which are spot checked must be 
marked by the reviewing analyst. 

 
14.3.3. The analytical run sheet must be signed by the primary analyst and the reviewing peer 

analyst.  Changes to records must be signed and initialed by responsible staff [TNI-EL-
V1M2-2009-4.13.2.3][ISO/IEC 17025:2005(E)-4.13.2.3].   

 
14.3.4. All secondary reviewers or Supervisors must check all data sheets.  For inorganics and 

metals they must verify data entry for those samples by checking the database. The 
secondary reviewer or Supervisor must initial each run sheet they review.  For organics, 
the secondary reviewer or Supervisor must cross check all reports for transcription error 
from bench sheets. 

 
14.3.5. All Supervisors or designee must validate the data reported into the computer system. 

The data validation group then reviews and validates the final reports electronically. The 
reports are then printed and reviewed by the Project Manager. 
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14.3.6. As part of the annual internal audits, the Quality Manager or QA staff must spot check 

data sheets to insure that the peer reviews are being performed and that review process is 
traceable to the peer review. 

 
14.3.7. Correlation of results for different characteristics of a sample (example Total Phosphate 

≥ Orthophosphate or TKN ≥ NH3 [TNI-EL-V1M2-2009-5.9.1.e][ISO/IEC 
17025:2005(E)-5.9.1.e] 
 

14.4. DATA REPORTING 
 
To meet the TNI report requirement, the laboratory provides the following information in 
the final test report: 

 
14.4.1. A Title 

 
14.4.2. Name/address of laboratory 

 
14.4.3. Phone number and name of contact person 

 
14.4.4. Unique identification of the certificate or report and unique identification of each page, 

and the total number of pages 
 

14.4.5. Name and address of client, where appropriate and project name if applicable 
 

14.4.6. Description and unambiguous identification of the tested sample including the client 
identification code 
 

14.4.7. Identification of results derived from samples that did not meet TNI acceptance 
requirements such as improper container, holding time, or temperature [TNI-EL-V1M2- 
2009-5.10.3][ISO/IEC 17025:2005(E)-5.10.3]. 
 

14.4.8. Date of receipt of sample, date and time of sample collection, date(s) of performance 
test, and time of sample preparation and/or analysis if the required holding time for 
either activity is less than or equal to 72 hours [TNI-EL-V1M2-2009-5.10.2][ISO/IEC 
17025:2005(E)-5.10.2]. 
 

14.4.9. Identification of the test method used, or unambiguous description of any non-standard 
method used. 
 

14.4.10. Qualification of numerical results with “E1-E7” flags or appropriate data flags for values 
outside the working range. 
 

14.4.11. Any deviations from, additions to or exclusions from the test method, and any other 
information relevant to a specific test, such as environmental conditions including the 
use of relevant data qualifiers and their meaning. 
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14.4.12. Measurement, examinations and derived results and identification of any failures (such 
as failed quality control).  Radiochemistry results shall be reported with associated 
measurement uncertainty [TNI-EL-V1M6-2009-1.7.2.4.b]. 
 

14.4.13. Identification whether the data are calculated on dry weight or wet weight, reporting 
units and when required by method a statement of the estimated uncertainty of the test 
result. 

 
14.4.14. Signature and title of the person(s) accepting responsibility for the content of the report 

and date of issue. 
 

14.4.15. Clear identification of all data provided by outside sources (subcontracted laboratories, 
clients, Non-NELAP accredited work, etc.) 
 

14.4.16. Clear indication of numerical results with values outside of quantitation limits. Test 
results provided by subcontracted laboratories are identified by subcontractor name or 
applicable accreditation number. 
 

When the validation steps are completed, and the managers and supervisors have keyed 
in their initials in the appropriate LIMS field to reflect this, the report number is 
automatically transferred to an electronic listing in LIMS.  Reports on this list are printed 
out daily.  The reports are reviewed for correctness against the data in LIMS and signed 
off by the project manager prior to being copied for the files and delivery to the client.  
An example of an analysis report form is shown in Figure 14-1. A sample of a QC Report 
is shown in Figure 14-3.  After the report is issued to the client, the laboratory reports 
remain unchanged. The report shall not be reproduced except in full, without the written 
approval of the laboratory [TNI-EL-V1M2-2009-5.10.2] [ISO/IEC 17025:2005(E)-
5.10.2].  After issue of report, material amendments to the test report is done in the form 
of further document or data transfer including the statement “Supplement to test report, 
group number _____”. For EEA revised report, cover page – report # xxxxxx’r’.  
Comment, report # xxxxxx’r’ replaces the original test report.  Also, amendments to the 
formal report must meet all the TNI reporting requirements. The laboratory notifies 
clients in writing of any event such as the identification of defective measurement or test 
equipment that casts doubt on the validity of results given in any test report or 
amendment to a report [TNI-EL-V1M2-2009-4.14.5]. The laboratory also ensures that 
the TNI reporting requirements are met for test results transmitted by telephone, telex, 
facsimile or other electronic or electromagnetic means and that all reasonable steps taken 
to preserve client confidentiality.  Final laboratory report includes a statement in the 
cover page “Laboratory certifies that the test results meet all TNI requirements unless 
noted in the comments section or the Case Narrative”. 
 
If Client requires monthly reports of data that does not include all items listed in 14.4, the 
laboratory is still required to provide all information in standard TNI report format 
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required by the Client for use in preparing such regulatory reports [TNI-EL-V1M2-2009-
5.10.1] [ISO/IEC 17025:2005(E)-5.10.1]. 
 
Copies of all client reports are filed electronically in a centralized server by year and 
client name.  Scanned files are maintained for 5 years, except Massachusetts, Hawaii, and 
New York clients which are maintained for 10 years. 
 

14.5. ELECTRONIC TRANSMISSION OF RESULTS 
 
In the case of transmission of environmental test results by telephone, facsimile or other 
electronic means, the laboratory ensures preservation of Client confidentiality by 
attaching a cover page that includes the following statement:  
 

“This transmission and/or attachments contain information which is 
confidential and/or privileged. The information is intended for the 
addressee only. If you are not the intended recipient, any dissemination, 
distribution or copying of this communication is prohibited. If you have 
received this communication in error, please notify and return the original 
communication to the sender” [TNI-EL-V1M2-2009-5.10.5, 5.4.7.2.b] 
[ISO/IEC 17025:2005(E)-5.10.5, 5.4.7.2b]. 

 
14.6. GOOD AUTOMATED LABORATORY PRACTICES (GALP) 

The laboratory assures that all requirements of the TNI and ISO 17025 standards are 
complied with where computers or automated equipment are used for the capture, 
processing, manipulation, recording, reporting, storage or retrieval of test data.  
 
Section 8.1 through 8.11 of the EPA document 2185 – GALP is adopted by the 
laboratory for its computer use even though GALP is not required by TNI standard 
requirements. The laboratory ensures that the computer software is adequate for use and 
documented. To protect the integrity of data entry or capture, data storage, data 
transmission and data processing, the laboratory establishes and implements procedures 
in compliance to good automated laboratory practices. In addition, appropriate 
procedures are established for computer and automated equipment to ensure proper 
functioning and are provided with the environmental and operating conditions necessary 
to maintain the integrity of calibration and test data. Also the laboratory establishes and 
implements appropriate procedures for the maintenance of security of data including the 
prevention of unauthorized access to and the unauthorized amendment of computer 
records. The laboratory LIMS system provides several levels of security. The first level is 
the entry of a password to initially log on to the computer, then the person must be 
designated as a qualified user of STARLIMS. Additionally, the department to which a 
person is assigned governs accesses to the various functions of the system. The system 
also provides for read – only access to results to further protect the data from 
unauthorized modification or deletion. See laboratory GALP SOP for the Implementation 
of Good Automated Laboratory Practices.  Implementation of the GALP includes data 
point comparison and manual calculations to test LIMS accuracy to be done during the 
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data package review by the Quality Assurance Unit (QAU) (QM section 16.1.2). LIMS 
Audit Report form will be completed to document results of the LIMS audit. The 
laboratory QA group will ensure that all corrective actions are done when deficiencies are 
observed. 

 
14.7. STATE SPECIFIC REPORTING REQUIREMENTS 

 
Massachusetts – All analytes that are reported to the state of Massachusetts must have a 
means to distinguish between the analytes for which EEA is certified, and the analytes for 
which EEA is not certified.  To meet this requirement, EEA only sends final reports to 
the Massachusetts Department of Environmental Protection the analytes for which EEA 
is certified in Massachusetts.  Please see section 3.9 for more information about the 
certifications that EEA holds. 
 

14.8. MCL NOTIFICATIONS 
 
At approximately 10pm each night the Laboratory’s STARLIMS software runs a report 
called a “Hits Report”.  This report is sent to all Project Managers.  Part of the 
information in this report is a notification of any hits that exceed MCL levels for all 
client samples analyzed and approved since the last Hits Report.  The Project Manager is 
responsible for notifying their clients of any exceedance within 24 hours of obtaining 
valid data.  Since the report is sent to all Project Managers, absent PMs will have their 
client’s data checked by their backups in order to ensure that no notifications are missed. 
 
Please see Section 3.10.9 of this QM for the requirements on notification for 
subcontracting clients.
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Figure 14-1 Example Analysis Report Form 
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Figure 14-2 Example Analysis Report Form (Report Comment) 



CONFIDENTIAL QM – Rev 35 
DATE: 07/01/2013 

SECTION: 14.0 
Page 230 of 298 

 

Figure 14-3 Example QC Report Form 
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Figure 14-4 Example QC Report Form (QC Summary)  
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15.0 CONTROL OF NON-CONFORMING WORK, CORRECTIVE ACTION, AND 
PREVENTIVE MEASURES 
 
Corrective actions may be required when there is a failure to meet quality control 
acceptance criteria, or when internal or external audit samples are not acceptable.  
Quality control measures for which control limits are established and maintained include: 
LCS, duplicates, method blanks, surrogate recoveries, MS/MSD, MRLs, calibrations, 
continuing calibrations and sensitivity checks.  Refer to the Nonmethod 28 SOP for Non-
conforming work procedures. 
 

15.1. CORRECTIVE ACTION PROCEDURES, BY METHOD 
 
Specific corrective actions on a method-by-method basis can be found in the Table 15-1.  
This SOP lists the processes and flags used to qualify data for submittal to clients. 
Corrective action will be initiated as a result of findings from internal or external audits, 
not acceptable results from performance samples, large variation from split samples and 
inadequate quality as determined by data validation review. 
 

15.2. CORRECTIVE ACTION PROCEDURES, ROOT CAUSE, PREVENTIVE 
MEASURES, DATA QUALIFIERS, AND REPORT COMMENTS 
 

15.2.1. Selection and Implementation of Corrective Actions 
 
Failure to meet criteria of the LCS, surrogate spikes, internal standards, continuing 
calibration standards, holding time exceedance, improperly preserved samples, method 
blank contamination are QC failures that trigger the generation corrective actions to 
identify the root cause of the problem.  Root causes of the problem are documented in 
the Quality Investigation Report (QIR). 
 
For instance, when a matrix spike failure occurs during trace metals analysis, the analyst 
first checks the %RSD for the multiple measurements to see if the %RSD is less than 
20%. Then the calibration verification will be checked along the calibration blank, 
preparation blank, and the second source LCS standard recovery. The standards and 
reagents preparation and expiration dates are reviewed. Spiking solutions are verified to 
ensure that here are no errors made in calculations and in spiking. If the MS/MSD 
recoveries are outside the internal QC limits and all the associated QCs for the batch are 
acceptable, the RPD for MS/MSD recoveries should be checked. If the RPD is found to 
be within the 20% criteria, the unacceptable recoveries are annotated in the report as 
suspect due to matrix effect. If the concentration of the background is much higher than 
the spiking amount the report will be annotated also. If the RPD is outside the limits, the 
sample that was spiked is checked visually to see if the sample is homogenous, if the 
sample is homogenous the batch will be reanalyzed.  
 

15.2.2. Documentation of Corrective Actions 
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15.2.2.1. All corrective action taken for all QC failures is documented by generating a Quality 

Investigation Report (QIR). All other corrective action taken is documented on a 
Corrective Action Report (CAR). See Figure 15-2 for an example QIR. 

 
Additional information is documented about the QC failures in the bench by the 
analyst. 

 
15.2.2.2. Results are flagged not only for quality control failures where QIRs have been 

generated but also for all other QC failures that have impact on the data quality of the 
result. All results are flagged if data is suspect or QC was not acceptable.  
 

15.2.2.3. Data qualifiers are used by the laboratory in reporting analytical results to flag the 
user about the data. Some of the qualifiers below were requested by a specific client 
as required in the Project’s Quality Assurance Plan to ensure that the Data Quality 
Objectives of the project are met. 

 
15.2.2.4. Comments on the results are provided to the clients on the final report for QC 

nonconformance. In addition, any QC data exceeding QC acceptance criteria are 
underlined to flag the user about the QC failure and its impact to the data quality of 
the associated samples in the batch.  

 
15.2.2.5. Depending on the significance of nonconformance, the Client is notified by the 

Project Manager and work recalled if necessary [TNI-EL-V1M2-2009-4.9.1.d] 
[ISO/IEC 17025:2005(E)-4.9.1.d].  The Client is notified immediately for possible re-
sampling. 

 
15.2.2.6. Where the identification of nonconformance or departure casts doubts on the 

laboratory’s compliance with its own policies and procedures, or on its compliance 
with this Standard, the laboratory shall ensure that the appropriate areas of activity are 
audited [TNI-EL-V1M2-2009-4.11.5][ISO/IEC 17025:2005(E)-4.11.5]. 

  
15.2.3. Monitoring of Corrective Action 

 
15.2.3.1. Corrective actions implemented are monitored if corrective actions are effective to 

remove problem [TNI-EL-V1M2-2009-4.11.4][ISO/IEC 17025:2005(E)-4.11.4]. 
 

15.2.3.2. QA monitors CARs and QIRs for trends and notifies the analyst and supervisor of the 
need to correct the problem and implement corrective action to prevent the problem 
from reoccurring. 

 

15.2.4. Preventive Measures 
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15.2.4.1. QIRs require the analyst to document preventive measures to ensure that the problems 

will not re-occur [TNI-EL-V1M2-2009-4.12.1][ISO/IEC 17025:2005(E)-4.12.1]. 
 

15.2.4.2. Preventive action, rather than corrective action, aims at minimizing or eliminating 
inferior data quality or other non-conformance through scheduled maintenance and 
review, before the non-conformance occurs.  Preventive action is generated when 
circumstances are identified where a quality failure or non-conformance is a 
possibility or where an opportunity is identified to strengthen the quality system. 

 
15.2.4.3. Preventive action includes, but is not limited to, review of QC data to identify quality 

trends, regularly scheduled staff quality meetings, annual managerial reviews,  
running a new LIMS in tandem with the old system to assure at least one working 
system, and other actions taken to prevent problems. 

 
15.2.4.4. All staff recommends preventive action procedures to the Quality Manager and 

management is responsible for implementing preventive action. 
 

15.2.4.5. A preventive action record form is generated when an opportunity for improvement 
arises to record preventive action, record actions generated, and ensure actions are 
effective.  See Figure 15-2 for the Preventive Action Form which is used to document 
actions required for improvement, name of requestor, responsible personnel to carry 
out implementation, and estimated completion date. 

 
 

15.3. ESTABLISHING WARNING/ACTION LIMITS 
 
The incorporation of quality control samples and reference materials into the laboratory 
quality control program is of little use in maintaining overall analytical quality control 
unless the laboratory has established acceptance criteria for these samples.  Quality 
control samples falling outside of these criteria serve as flags to signal the production of 
unacceptable data which must be rerun or reported as suspect data if re-running is not an 
option due to expired holding times or lack of sample volume. 
 

15.3.1. Approach to Setting Limits 
 
For methods that do not specify acceptance limits, the lab establishes limits through 
control charts.  These limits should be updated once a year.  These limits are based upon 
historical recoveries of LCS samples associated with specific matrices (or where LCS 
samples are not utilized, they are based on spike recoveries or duplicate limits for matrix 
specific samples). 

 
For those cases where insufficient historical information exists to set statistically 
meaningful LCS or matrix specific limits, EEA has set limits based on the expected 
performance of the analysis until historical limits can be calculated.  These limits are 
then associated with specific control requirements to determine out of control events. 
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15.3.2. Documentation of Limits 

 
15.3.2.1. Reagent Blanks - Reagent blank values must remain lower than the reported MRL 

(some methods require ½ or 1/3 MRL) for each analytical procedure.  If an analyst 
notices an increase in the reagent blank which is beginning to approach this limit, the 
source of contamination must be investigated before further analyses are performed. 
 

15.3.2.2. External Reference Samples - Recoveries on external reference samples must fall 
within the acceptance limits provided with the true values. 

 
15.3.2.3. Internal and Surrogate Standards - As specified by the methods, internal standards are 

run with each of the calibration standards and the area counts are recorded on the 
same form as the response factors.  Any standard that has an internal standard area 
count beyond ±50% of the average internal standard area count for all initial 
calibration standards must be rerun to meet these criteria.  Any sample with an 
internal standard count beyond ±50% (or as stated in the particular SOP) of the 
average internal standard counts for the ICAL standards must be rerun. Surrogate 
standards must meet the recovery limits specified in the analytical method or 
established historical limits, which are updated periodically. 

 
15.3.2.4. Blind Check Samples - The results of blind check sample analyses must fall within 

the acceptance criteria provided with the samples. 
 
15.3.3. LCS Control Limits 

 
EEA uses method acceptance limits for LCS limits in water matrix to assess analytical 
control.  All analysts have received a copy of these acceptance limits and must ensure 
that their LCS sample results fall within the stated acceptable ranges.  If specific control 
limits have not been provided for matrix spikes or duplicates, LCS criteria are used until 
sufficient data is generated to calculate historical limits for the MS/MSD samples for a 
particular matrix.  Any samples associated with unacceptable LCS samples must be re-
run unless other criteria are available to allow acceptance of the data without 
qualification.  If a sample cannot be rerun due to exceeded holding times or lack of 
sufficient sample volume or weight, then the data must be qualified as estimated when 
reported to the client. 

 
15.4. CONTROL CHARTS 

 
EEA collects LCS and MS/MSD data in the LIMS computer system for generation of 
control chart data and limits.  Data can be downloaded and plotted on charts to determine 
trends, which may indicate problems with the analysis, or out of control events. 
 
EEA utilizes a Shewhart mean chart modified to percent recovery to monitor laboratory 
control sample bias.  This procedure is referenced in the EPA Handbook for Analytical 



CONFIDENTIAL QM – Rev 35 
DATE: 07/01/2013 

SECTION: 15.0 
Page 236 of 298 

 
Quality Control in Water and Wastewater Laboratories (EPA-600/4-79-019), March 
1979, on pages 6-2 to 6-6. Precision is monitored with control charts, but is compared to 
absolute limits established by the lab based on method specified limits. 
 
Control charts for LCS and MS data are generated with the LIMS software periodically 
based on a maximum of 30 data points. The control chart limits are re-calculated at least 
annually.  If analysis parameters are changed significantly or method modifications are 
performed, control chart limits may be re-calculated more frequently.  QA reviews the 
limits and charts to determine whether any of the data is out-of-control.  If the control 
charts indicate an out-of-control event, appropriate corrective action is immediately taken 
to bring the analysis back into control.  An example of the Shewhart percentage recovery 
control chart is presented in Figure 15-4. 
 

15.5. PROCEDURES FOR DETERMINING AND REPORTING OUT-OF-CONTROL 
ANALYSES 
 

15.5.1. Defining an Out-of-Control Analysis 
 
An analysis is out-of-control whenever a quality control sample or parameter falls 
outside of acceptance limits.  Quality control parameters are evaluated for their 
acceptability on a daily basis according to established acceptance limits and are also 
monitored with control charts to detect trends in variability, which are indicative of a 
shift in the methodology due to analytical error. 

 
15.5.1.1. Criteria Used 

 
15.5.1.1.1. Daily Quality Controls 

 
The quality control parameters utilized by EEA were detailed in Section 11.1.  All 
of these controls are evaluated on a daily basis and must pass the criteria detailed in 
this section.  Each analyst is familiar with the criteria for his/her analyses and is 
responsible for insuring that all quality control parameters on the analytical run are 
acceptable.  An analyst cannot enter his/her data into the laboratory computer until 
the data is reviewed and approved by an appropriately trained peer or supervisor.  
In addition, LCS and MS/MSD data are also entered into the computer and linked 
to specific batches. 
 
LCS and MS/MSD results must fall within given acceptance limits. These limits 
are provided for water matrix. Reagent blanks must remain below the MRL 
established for each parameter.  External reference samples must fall within the 
acceptance criteria provided with the true values. Internal and surrogate standards 
must meet the recoveries specified in the analytical procedure, if historical control 
chart based information is not available.  A new working standard must be checked 
against the old reference standard to verify its accuracy and must fall within 10% of 
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its true value.  If this agreement is not met, a referee standard must be run.  All 
standards must be traceable to primary standards. 
 
Instrument calibrations must fall within acceptance criteria in order for runs to 
proceed. Table 11-4 summarizes the instrument’s initial calibration acceptance 
criteria for each analysis. 

 
In addition to monitoring daily QC parameters for acceptability, control charts are 
utilized and interpreted as described in Section 15.4. 

 
15.5.1.1.2. Approaches to Control Chart Interpretation 

 
The control charts generated by the LIMS System flags the analyst that there is a 
potential problem whenever seven or more consecutive points fall above or below 
the mean.   

 
If the above situation is observed, the cause of the shift in mean or increased 
variability must be investigated, corrected, and documented prior to analyzing any 
more samples. 

 
15.5.2. Responding to an Out-of-Control Event 

 
It is important to have an operational system within EEA for recognizing out-of-control 
events as soon as they occur so the appropriate action can be taken to bring the analysis 
back into control. This will insure that no data gets reported from a period when the 
analysis was out-of-control. 
 

15.5.2.1. Roles and Responsibilities 
 
The analyst has primary responsibility for verifying that all daily QC parameters fall 
within the acceptance limits before submitting the data for review.  Review at the 
analyst level enables most errors to be caught immediately and prevents reporting 
delays. Following the analyst's verification, the data is reviewed by an appropriately 
trained peer analyst or supervisor.  All of the quality control parameters are reviewed 
for compliance with the acceptance criteria and the calculations on the raw data forms 
are checked for errors in data manipulation.  If the reviewer notices a problem, the 
analyst is notified immediately and corrective action is taken.  All samples associated 
with unacceptable quality control samples are rerun unless there is insufficient 
sample, in which case the client is notified by the Client Services group [TNI-EL-
V1M2-2009-4.9.1][ISO/IEC 17025:2005(E)-4.9.1].  Every out of control event must 
be documented by filing a Quality Investigation Report (QIR).  See Figures 15-2 and 
Figure 15-3. 

 
The check of daily QC parameters indicates immediate problems with the data, but 
trends are only evident on the control charts.  Both the analyst and the Group 
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Supervisor are responsible for reviewing either the data or control charts for pattern to 
see if any of the out-of-control events summarized in Section 15.5.1 have occurred.  
If so, the analyst must initiate corrective action before continuing with the analysis. 

 
15.5.2.2. Defining Suspect Samples 

 
Sample data is considered suspect if associated with unacceptable MS/MSD and LCS 
samples or part of an analytical run that had an unacceptable calibration or an external 
reference sample was out of an expected range.  GC/MS data is considered suspect if 
the internal or surrogate standards were not recovered within the acceptable range.  
Sample data is also considered suspect if the reagent blank has substantially increased 
beyond normal range and exceeds any of the compound MRL's. 

 
15.5.2.3. Ensuring that Suspect Data Are Not Reported 

 
It is the ultimate responsibility of the Group Leader to ensure that suspect data are not 
reported.  The laboratory procedures currently require that analysts may not enter 
their final data into the computer until their analytical data form and accompanying 
QC parameters have been reviewed and approved by an appropriately trained peer or 
supervisor.  The QA Group performs periodic system audits to ensure that this 
procedure is working properly and prepares reports to lab management based on these 
audits. 

 
15.5.2.4. Corrective Action 

 
15.5.2.4.1. If the calibration fails, the analyst must determine whether the problem lies with the 

standard, the reagents, or an instrument malfunctions.  This is usually determined 
by reviewing all of the calibration QC parameters and determining which specific 
parameters do not meet the criteria.  For example: 1) the regression statistics and 
recalculated standards look fine, 2) there was little drift during the run, 3) the peaks 
appear satisfactory, 4) the reagent blank is low, but 5) the external reference sample 
was out of range, it is likely that the problem lies with the integrity of the standard 
used to make up the working standards and a new stock standard should be 
prepared. 
 

15.5.2.4.2. If calibration appears acceptable but some of the duplicate and spiked samples are 
unacceptable, the analyst must determine whether there is a matrix problem 
interfering with the analysis or the preparatory digestion.  If all of the unacceptable 
duplicates and spikes occur on a specific type of matrix, this is good evidence that 
there is a matrix interference problem.  When a preparatory digestion is part of the 
procedure, the problem can be isolated to the digestion or the instrumental analysis 
by comparing the LCS, which was carried through the digestion to a LCS sample 
analyzed without digestion.  If a matrix problem is indicated, the analyst must 
determine the most appropriate procedure for alleviating the interference such as 
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diluting the sample, using standard additions, performing the analysis at a different 
wavelength, using a different GC column, or modifying the digestion procedure. 

 
15.5.2.4.3. If an unacceptable result is obtained on a blind check sample, the problem must be 

isolated. To maintain the blind nature of the samples, the run containing the blind 
check sample is reviewed by the QA Group to determine if any of the quality 
control parameters were unacceptable or if the sample was run outside the optimum 
range of the calibration.  If no apparent cause of error is found, a second check 
sample is submitted to determine whether the error occurred during preparation of 
the blind check sample. 

 
15.5.2.4.4. If an out-of-control event is indicated by a shift or trend on a control chart, the 

following diagnostic strategy will be applied: 
 

15.5.2.4.4.1. A shift in the mean of the percentage recovery chart could be caused by incorrect 
preparation of a standard or a reagent, contamination of the sample, incorrect 
instrument calibration, instrument component deterioration analyst error, dirty 
pipettes preventing proper drainage, or other preparatory steps. 
 

15.5.2.4.4.2. A trend of the mean upward could be caused by deterioration of the standard or 
the reagents or a change in the extraction efficiency 

 
15.5.2.4.4.3. A trend of the mean downward could be caused by concentration of the standard 

due to evaporation, deterioration of reagents, and a change in the extraction 
efficiency or instrument component failure 

 
15.5.2.4.4.4. Increased variability could be caused by switching to a different analyst, deviation 

from the procedure, variable extraction efficiencies 
 

15.5.2.4.4.5. A shift in the mean or increased variability can sometimes be caused by a sample 
load of an unusual matrix.  If this is determined to be the cause of the problem, 
the analysis will not be considered out-of-control but the situation will be 
documented. 
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Figure 15-1 Data Qualifiers 
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Table 15-1 Example Summary of Corrective Action Procedures 

Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

Volatile 
Organics 

624 

Sensitivity check Ion 
abundance with BFB 

Tune instrument, criteria, see 
Table 11-3 

repeat 

Initial calibration All analytes < 35% RSD Re-calibrate instrument 

Continuing calibration 
(QC Check Standard) 

All analytes must meet % R as 
specified in Table 5 of Method 
624 

Rerun continuing 
calibration 

Method blank <MRL 
Determine cause of 
blank problem, reprep 
set if  necessary 

Spiked samples 
(MS/MSD) 

All analytes must meet % R as 
specified in Table 5 of Method 
624 

If LCS is in control, 
qualify LFM data, 
reprep set if necessary 

Duplicates (Dup) RPD < than control limits Re-prep and reanalyze 

Laboratory control 
samples (LCS) 

All analytes must meet % R as 
specified in Table 5 of Method 
624 

Re-analyze batch 

MRL Check 50-150% 
MRL check high, flag 
data.  Out low adjust 
MRL or repeat test.   

Surrogate recovery  % R as specified in SOP Re-prep and reanalyze 

Base/Neutral/Ac
id Extractable 
Organics 

625 with 
DFTPP 
  

Sensitivity check Ion 
abundance with BFB 

Tune instrument, criteria, see 
Table 11-3 

repeat 

 Initial calibration <35% RSD Re-calibrate 

Continuing calibration RF  ± 20% 
Rerun continuing 
calibration, is still out, 
re-calibrate instrument 

Method blank <MRL 
Investigate problem, 
reprep set if necessary 

Spiked samples/LFM 
All analytes must meet % R as 
specified in Table 6 of the 
method 

If LCS in control, 
qualify LFM data, 
Reprep set if necessary. 

Laboratory control 
samples (LFB) 

All analytes must meet % R as 
specified in Table 6 of the 
method 

Re-analyze batch 

Surrogate recovery  % R as specified in SOP Re-prep and reanalyze 

Cyanide 335.4/ Initial calibration r≥0.995 Repeat ICAL 
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

9012B 

MRL Check 50-150% 

MRL check high, flag 
data. Ok to report high 
biased ND data.  Out 
low adjust MRL or 
repeat test.   

Phenolics 
420.1/ 
420.4 

Calibration blank <MRL 
Investigate problem, re-
digest set if necessary 

Continuing calibration ±10% of the expected value 

Rerun continuing 
calibration, is still out, 
re-calibrate instrument 
and rerun samples from 
last CCV. 

Method blank <MRL 
Investigate problem, re-
digest set if necessary 

Laboratory control 
samples (LFB) 

% R of analyte within control 
limits of the method (90-110) 
for regular phenol and 80%-
120% for low level 

Re-digest and re-analyze 
batch 

MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data. Out low 
adjust MRL or repeat 
test.   

Spiked samples/LFM 
%R (90-110) for regular 
phenol and (80-120) for low 
level 

If LCS in control, 
qualify LFM data, 
Reprep set of samples if 
necessary. 

Duplicates (Dup) RPD < than control limits Re-prep and reanalyze 

Total Dissolved 
Solids, TDS 

SM 
2540C 

Balance check 
Expected value within 0.01% 
of balance 

Re-calibrate 

MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data. Out low 
adjust MRL or repeat 
test.   

RPD for reweighing 
<4%  or <0.5mg difference 
 

Reweigh till weight 
difference is <4% or 
<0.5mg 

Total Suspended 
Solids, TSS 

SM 
2540D 

Balance check 
expected value within 0.01% 
of balance 

Re-calibrate 
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data. Out low 
adjust MRL or repeat 
test.   

Total Solids, TS 
SM 
2540B 

Balance check 
expected value within 0.01% 
of balance 

Re-calibrate 

Total Volatile 
Residue, TV 

160.4 

Method blank <MRL 
Investigate root cause of 
blank problem. Reprep 
set if necessary. 

Total Settleable 
Solids, TSS 

SM 
2540F 

pH 

SM 4500 
H+B/ 
EPA 
150.1 
(DW 
only) 

3 buffers 
within ±0.1 pH unit of true 
value 

Re-calibrate instrument 

Duplicates RPD < than control limits 
Re-prep duplicates and 
reanalyze or flag if 
reported 

Laboratory control 
samples (LFB) 

% R within control limits of 
the method 

Re-analyze batch 

Anions: 
Perchlorate 
BrO3, 
ClO2,ClO3, 
Cl,NO3, NO2, 
PO4,SO4   

300.0/ 
300.1/ 
314/ 317 

Calibration curve r ≥ 0.995 Rerun calibration 

Continuing calibration 
Verification,/LCS/LFB 

90-110 % Rec Recalibrate, rerun last 

Spiked samples/LFM Must meet 80-120 % R 
If LFB in control, no 
action taken 

MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data.Out low 
adjust MRL or repeat 
test.   

Method Blank < ½ MRL 

Identify and eliminate 
source of problem. Do 
not do further sample 
analysis until 
contamination problem 
is resolved. 

Anions: 
Perchlorate 
BrO3,ClO2,ClO
3,Cl,NO3, NO2, 
PO4, SO4   

300.0/ 
300.1/ 
314/ 317 

Method Blank < ½ MRL 

Repeat sample prep 
using another source of 
reagent if contamination 
is found to be due to the 
Reagents used. 

TOC  SM Calibration curve r ≥ 0.995 Rerun calibration 



CONFIDENTIAL QM – Rev 35 
DATE: 07/01/2013 

SECTION: 15.0 
Page 252 of 298 

 

Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

5310C 

Continuing calibration 
Verification, /LCS/LFB 

90-110 % Rec 

Recalibrate, rerun last 10 
samples between the 
failing standard and the 
last standard meeting the 
acceptance  

MS/LFM 80-120 % 
If LFB in control, no 
action taken 

TOC 
(con’t.) 

SM 
5310C 

Method Blank < 0.250ppm 

Identify and eliminate 
source of problem. Do 
not do further sample 
analysis until 
contamination problem 
is resolved. Repeat 
sample prep using 
another source of 
reagent if contamination 
is found to be due to the 
Reagents used. 

Lab Duplicate 

≤ 10% RPD (TOC ≥ 2.0 mg/L) 
Reanalyze sample, if it 
cannot be reanalyzed, 
flag sample not meeting 
QC criteria. 

≤ 15% RPD (TOC < 2.0 mg/L) 

MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data.Out low 
adjust MRL or repeat 
test.   

TOX 
 

SM5320  
 

Initial calibration Curve r ≥0.995 Repeat ICAL 

Continuing calibration ±10% of the expected value 

Rerun continuing 
calibration, is still out, 
re-calibrate instrument 
and rerun last 10 
samples. 

Spiked samples/LFM 90-110% Rec 

If LCS in control, 
qualify LFM data, 
Reprep set of samples if 
necessary. 

Method blank < ½ MRL 
Investigate problem, re-
analyze set of samples if 
necessary 

Duplicates, (all samples) 
RPD 15% (<100 ppb) 
RPD 10% (≥100 ppb) 

Re-analyze to  determine 
if matrix problem 
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

Laboratory control 
samples (LFB) 

±10% of the true value Re-analyze batch 

Mercury by 
Cold Vapor 
AAS 

 

245.1/ 
7470A/ 
7471A 

 

Initial calibration 
verification/IPC 

± 5% of the expected value Re-calibrate 

Mercury by 
Cold Vapor 
AAS 
(con’t.) 

245.1/ 
7470A/ 
7471A 
 

Continuing calibration ±10% of the expected value 

Rerun continuing 
calibration, is still out, 
re-calibrate instrument 
and rerun last  samples 
from last Calibration 
Check 

MRL Check 50-150% 
MRL check high, flag 
data.  Out low adjust 
MRL or repeat test.   

Method Blank  < ½ MRL 
Investigate problem, re-
digest set of samples if 
necessary 

Duplicates RPD < 20% 
Re-prep duplicates and 
re-analyze 

Spiked samples/LFM 70-130% 
If LCS in control qualify 
LFM data, Reprep set of 
samples if necessary. 

Laboratory control 
samples (LFB) 

85-115% 
Re-prep and re-analyze 
batch 

ICP Metals:  
200.7/ 
6010 

Standard validation 
± 5% of the expected 
value 

Purchase new 
concentrates 

Initial calibration 
verification/IPC 

95-105% Rec, RSD < 3% 
Rerun calibration 
standards 

MRL Check 50-150% 
MRL check high, flag 
data.  Out low adjust 
MRL or repeat test.   

ICPMS Metals  200.8 

Calibration blank <1/2 MRL 
Investigate problem, re-
run blank 

Continuing calibration 
verification 

±10% of the expected value 

Rerun standards, is still 
out, re-calibrate 
instrument and rerun 
samples from last CCV. 

Method blank < ½ MRL 
Investigate problem, re-
digest set if necessary 
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

Spiked samples/MS 70-130% 
If LCS in control qualify 
LCS data, Reprep set of 
samples if necessary. 

Laboratory control 
samples (LCS) 

85-115% 
Re-prep and re-analyze 
batch 

ICPMS Metals 
(cont.) 

200.8 MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data. Out low 
adjust MRL or repeat 
test.   

Cr VI 
(Dissolved) 
 

218.6 
 

Initial Calibration r≥ 0.999 
Identify problem and 
rerun ICAL 

IPC (CCV) 95-105% 

Perform another IPC. If 
failed again, recalibrate 
and reanalyze previous 
10 samples 

LRB < ½ MRL 
Correct source of 
contamination and 
reanalyze sample. 

LFB/QCS (external 
source) 

90-110 % 

Procedure is out of 
control, identify source 
of problem and resolve 
before continuing 
analysis 

LFM 90-110% 

If failed but LFB passed, 
problem is matrix 
related Flag unspiked 
sample as “suspect 
matrix” 

LFMD 90-110%/20% RPD 

If failed but LFB passed, 
Problem is matrix 
related Flag unspiked 
sample 

QCS LDR 90-110% minimum 7stds 
See LFB Start of 
Program 

MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data. Out low 
adjust MRL or repeat 
test.   
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

HAAs 6251 B Initial Calibration Curve  RSD< 20% r ≥ 0.995 

If r < 0.995, use second 
order fit as calibration 
curve. Check for error if 
% RSD exceeds 30 %. 

HAAs 
(con’t.) 

6251 B 

Method blank < ½ MRL 

Identify and eliminate 
source of problem. Do 
not do further sample 
analysis until 
contamination problem 
is resolved. Repeat 
sample prep using 
another source of 
reagent if contamination 
is found to be due to the 
Reagents used. 

Laboratory control 
samples LCS/LFB/CCV) 

LCS: 80-120% Rec 
Low ± 50% 
High ± 15% 

If primary column 
results fail, use results 
from secondary. If both 
fail, re-analyze. If repeat 
fails, re-extract. 

LFM 
Control chart limits updated 
annually 

If LFB is in control, no 
action taken 

Surrogate recovery  70-130 % Rec Re-analyze the samples 

MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data. Out low 
adjust MRL or repeat 
test.   

UV 254 
SM 
5910B 

Calibration curve 90-110 % Rec. Rerun Calibration 

Method blank < 0.004 units 

Identify and eliminate 
source of problem. Do 
not do further sample 
analysis until 
contamination problem 
is resolved. Repeat 
sample prep using 
another source of 
reagent if contamination 
is found to be due to the 
Reagents used. 

CCV(Low) 
For 0.5mg/L, absorbance value 
between 0.008 to 0.010 

Rerun continuing 
calibration, is still out, 
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

CCV (Mid/High 
Verification) 

For 6.0 mg/L, absorbance 
value between 0.079 to 0.097; 
0.779 to 0.953 (for 60mg/L) 

re-calibrate instrument 
and rerun last 10 
samples between the 
failing standard and the 
last standard meeting the 
acceptance criteria. 

 

SM 
5910B 

LCS/LFB 
Value within manufacturer’s 
listed range 

 
 
UV 254 
(con’t.) 

 Lab Duplicate 
≤ 10 % RPD 
≤ 15% RPD for low standard 

Reanalyze sample. If 
cannot be reanalyzed, 
flag not meeting QC 
criteria. 

 MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data. Out low 
adjust MRL or repeat 
test.   

Residual 
Chlorine 

SM 4500  
Cl-G 

LCS/LFB 85-115 % 
Rerun standard. Prepare 
new standard, if needed.  

MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data. Out low 
adjust MRL or repeat 
test.   

Duplicate <20 % RPD Reanalyze sample. 

Organohalide 
Pesticides and 
PCB 
 

505 
 

Instrument Performance CCV 70-130% Recovery 

Determine the cause and 
eliminate the problem; if 
necessary, generate a 
new curve or set of cal 
factors to verify the 
decreased response 
before searching for 
problem source. 

Endrin breakdown  < 20 % degradation 

Perform routine 
maintenance. Consistent 
breakdown suggests 
breakdown occurrence 
in instrument system; 
methodology is in 
control, correct for 
potential background 
concentration. 
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

IDC 
%R = 70-130% 

RSD ≤ 20 % 

 Source of problem 
identified and resolved 
before continuing 
analysis. 

Organohalide 
Pesticides and 
PCB 
(con’t.) 
 

505 
  

LFB 

%R = 70-130% 
(need control charts after 30 
data points per lab 
performance) 

 Source of problem 
identified and resolved 
before continuing 
analysis. 

Initial Calibration Curve % RSD ≤ 20  

Repeat test using a fresh 
cal std.  If results still 
not agree, generate a 
new calibration curve. 

Continuing Calibration 
verification Standard 

70-130 % 

Reanalyze sample 
extracts for the 
suspected field sample 
analytes after acceptable 
cal is restored. 

LRB < MRL 

Determine source of 
contamination and 
eliminate interference 
before processing 
sample. 

LFM % R = 65-135% 

If lab performance is 
shown to be in control, 
problem is matrix-
related, not system-
related.  Label result 
suspect/matrix to inform 
data user the results are 
suspect due to matrix 
effects. 

LFMD 
not required 20 % RPD (initial 
guidance) 

 

QCS 70 – 130 % 
Done quarterly. Source 
of problem identified 
and resolved. 

MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data. Out low 
adjust MRL or repeat 
test.   

Volatiles, DIPE 
TAME, ETBE 

524.2 
Sensitivity check Ion 
abundance with BFB 

Tune instrument, criteria, see 
Table 11-3 by GCMS 

Retune Instrument. 
Ionizer may need to be 
cleaned before criteria 
can be met. 
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

Initial calibration 
≤ 20% RSD,  
r ≥ 0.995 

Re-calibrate instrument. 
Prepare new standard 
and analyze. 

Volatiles, DIPE 
TAME, ETBE 
(con’t.) 

524.2 

Continuing calibration 
(QC Check Standard) 

70-130% 
Rerun continuing 
calibration. prepare new 
CCV std and re-analyze. 80-120% (TCP) 

Lab blank 

< MRL 
 

Reanalyze. If blank 
cannot be reanalyzed, 
flag associated data 
when samples have hits 
> MRL. 

< MRL (TCP) 

(TCP: source of 
contamination 
investigated and 
measures taken to 
correct, minimize, or 
eliminate problem) 

Lab Duplicates (Dup) < 20 % RPD  Re-prep and reanalyze 

Laboratory control 
samples (LCS/LFB) 

70-130% Re-analyze batch 

80-120% (TCP) 
Problem resolved before 
additional samples may 
be reliably analyzed 

Surrogate recovery 

80-120 % (initial 
demonstration of capability, 
IDOC) 
70-130 % (CCV, samples) 

Re-prep and reanalyze 

MRL Check 50-150% 

MRL check high, flag 
data.  Ok to report high 
biased ND data. Out low 
adjust MRL or repeat 
test.   

Volatiles 524.3 

BFB Sensitivity Refer to Table 1 in 524.3 SOP 
Optimize the instrument 
and reanalyze BFB tune 

Initial Calibration 
Cal. Point ≤MRL: ±50% 
Other cal. points: ±30% 

Re-calibrate instrument. 
Check for leaks and 
conduct repair and 
regular maintenance 

ICV/QCS 70-130% Rec 

Re-run ICV, if out-of-
control, correct the 
problem source then 
repeat ICAL  
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

CCC 
%D for each analyte below 
MRL: ≤50% 
Above MRL: ≤30% 

Re-run CCC. If out-of-
control, conduct 
maintenance and 
recalibrate 

Volatiles 
(con’t.) 

524.3 

LRB < ½ MRL 

Identify and eliminate 
affected batch, re-
analyze associated 
samples 

Matrix Spike/LFSM 
LFSMD 

70-130% Rec 

If matrix effects are 
observed or suspected to 
be causing low 
recoveries and the 
LFSMD confirms this, 
analyze a lab fortified 
matrix sample for that 
matrix. 

LFBD 
10-130% Rec 
RPD: <20% 

If out of control, re-run 
LFBD and associated 
samples. Otherwise 
recalibrate. 

Surrogate 70-130% Rec 
Check and optimize the 
instrument. Re-analyze 
out of control samples. 

Internal Standards (IS) 
±30% of most recent CCC 
±50% of average response in 
ICAL 

Check and optimize the 
instrument. Re-analyze 
out of control samples. 

Trihalomethanes
/Chloral 
Hydrate/ 
Haloacetonitrile 

551.1 
Initial calibration curve 
(Extracted) 

< 10 % RSD 
recalibrate if fails 
criteria 
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

Lab Performance Check Table 7 of the method 

Failed LPC, reevaluate 
the  instrument system, 
if performance Criteria 
not met, install new 
column, correct column 
flows 

Endrin Breakdown  < 20 % 

Perform routine 
maintenance In the 
injection port; replace 
injection port sleeve & 
all Associated seals & 
septa. 

Calibration Verification 
(CCV=LFB) (2 different 
conc. levels) (MLFB & 
HLFB) 

% R = 80-120 %  for 90 % of 
analytes 

Reanalyze CCV. If 
failed again recalibrate 
& the previous samples 
reanalyzed or analytes 
out of acceptable range 
should be reported 
suspect to the data user. 

Trihalomethanes
/Chloral 
Hydrate/ 
Haloacetonitrile 
(con’t.) 

551.1 

LRB < ½ MRL 

Determine source of 
contamination & 
eliminate the 
interference before 
processing samples 

LFB/CCV 

% R = 80-120%  for 90 % of 
analytes  

Reanalyze CCV. If 
failed again recalibrate 
& the previous samples 
reanalyzed or analytes 
out of acceptable range 
should be reported 
suspect to the data user. 

75-125 % for all analytes 

LFM 80-120% 

When analyte recovery 
fails LFM criteria, a bias 
is concluded & analyte 
for that matrix is 
reported to the data user 
as suspect. LFM/Duplicate See Sample Duplicate  

Sample Duplicate 
RPD <20 for 90% of analytes, 
RPD <25% for all analytes 

If failing, repeat 
analyses.  Upon repeated 
failure, sampling must 
be repeated or analyte 
out of control must be 
reported as suspect to 
the data user. 
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Analysis 
Method 

Item Control  Limits Acceptance Criteria Corrective Action 

Surrogate 80-120 % Recovery 

Deviations in surrogate 
recovery may indicate a 
problem: Renalyze 
extract if extraction 
upon reanalysis, 
recovery is failing 
extract fresh sample.  If 
not, data for all analytes 
from the sample should 
be reported as suspect. 

CCV Surrogate 80-120% Recovery 
Recalibrate if fails 
criteria 

Sample Peak 
Within the linear range of 
calibration curve 

Dilute final extract and 
reanalyze 

Note: Refer to individual SOPs for detailed corrective action procedures for all methods.  
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Figure 15-2 Preventive Action Record Form 
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Figure 15-3 Quality Investigation Report (QIR) Flow Chart 

 

Clients ( if needed) 
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Figure 15-4 Example Surrogate Control Chart 
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16.0 PERFORMANCE AND SYSTEM AUDITS/MANAGEMENT REVIEW 
 
The Quality Manager at EEA is not directly involved in the production of analytical data.  
The QA department is responsible for an ongoing program of internal system audits and 
performance evaluation samples, and for coordinating all external audits and PT samples.  
In addition, the QA department is responsible for maintaining state and agency 
certifications. 
 

16.1. INTERNAL AUDITS 
 
The audits are carried out by the Quality Manager or designee(s) who will be 
independent of the activity to be audited.   Also, to develop a proactive program for the 
detection of improper, unethical or illegal actions, the Quality Manager or designee, 
during the internal audit procedure, includes the auditing of any improper, unethical or 
illegal action committed by the analyst or supervisor. 

 
16.1.1. Annual and Periodical Internal Audits 

 
16.1.1.1. The laboratory Quality Assurance Group conducts an annual lab internal audit to 

verify that its operations continue to comply with the requirements of the laboratory’s 
quality system as per TNI-EL-V1M2-2009-4.14.1 and ISO/IEC 17025:2005(E)-
4.14.1. 

 
16.1.1.2. The laboratory, in accordance with a predetermined schedule and procedure, conducts 

internal audits, at least annually, of the activities to verify that the operations continue 
to comply with the requirements of the quality systems of TNI and ISO 17025 
standards. The internal audit program addresses all elements of the quality system, 
including environmental testing and/or calibration activities. The Quality Manager 
plans and organizes audits as required by the schedule and requested by management. 
Such audits are carried out by the Quality Manager and trained QA staff who are 
independent of the activity to be audited. Personnel are trained not to audit their own 
activities except when it can be demonstrated that an effective audit will be carried 
out [TNI-EL-V1M2-2009-4.14.1][ISO/IEC 17025:2005(E)-4.14.1]. 

 
16.1.1.3. When audit findings cast doubt on the effectiveness of the operations or on the 

correctness or validity of the laboratory’s environmental test or calibration results, the 
laboratory takes timely corrective action, and notifies the clients in writing when the 
investigations show that the laboratory results are affected. The laboratory notifies the 
client promptly, in writing of any event such as the identification of defective 
measuring or test equipment that casts doubt on the validity of the results given in any 
test report or test certificate or amendment to a report or certificate [TNI-EL-V1M2- 
2009-4.14.2][ISO/IEC 17025:2005(E)-4.14.2]. 

 
16.1.1.4. The area of activity audited, the audit findings, and corrective actions that arise from 

them are recorded [TNI-EL-V1M2-2009-4.14.3][ISO/IEC 17025:2005(E)-4.14.3].  



CONFIDENTIAL  QM – Rev 35 
DATE: 07/01/2013 

SECTION: 16.0 
Page 267 of 298 

 
The laboratory management ensures that these actions are discharge within the agreed 
time frame as indicated in the audit finding documentation. Corrective actions are 
required within 30-days after findings have been reported to the Technical Manager. 

 
16.1.1.5. Follow up audit activities of the laboratory are conducted in 2 to 3 months to verify 

and record the implementation and effectiveness of the corrective action taken [TNI-
EL-V1M2-2009-4.14.4][ISO/IEC 17025:2005(E)-4.14.4]. 

 
16.1.2. Data Package Reviews 

 
16.1.2.1. As part of the annual internal audit, data package review is conducted annually by the 

Quality Manager or designee. At the start of the audit program, PT results obtained by 
using the drinking water, wastewater, hazardous waste methods are evaluated in order 
to have an objective assessment on the quality of the data generated by the lab. 
Annually several analytical methods i.e. at least one representative technology 
method from Wet Chem, Metals, Rad, GC, HPLC, GCMS, Asbestos and 
Microbiology are selected either from PT or client data reports for data package 
reviews.  The laboratory ensures that at the end of the year, a representative method 
from each TNI list of technology for drinking water, wastewater, and hazardous waste 
analysis have been reviewed.  Compliance with all required QC is evaluated.  A data 
package review checklist is used to serve as guidelines during the data package 
review. A report on the results of the data package review is submitted to the 
supervisors and the Lab Director after the data package review for corrective actions. 
 

16.1.2.2. In addition, a response to the findings and appropriate corrective action is 
implemented by the supervisors to ensure continuous compliance to all method 
requirements.  Also, to develop a proactive program for the detection of improper, 
unethical or illegal actions, the Quality Manager or designee during the data package 
review includes the detection of any potential improper, unethical or illegal action by 
any of the lab personnel. The data integrity checklist from Arizona is used as a 
guideline for reviewing data packages. 

 
16.2. EXTERNAL AUDITS 

 
16.2.1. External System audits are performed by outside agencies such as the California 

Department of Public Health (at least every 2 and 1/2 years for TNI accreditation) and 
by other state agencies where EEA is certified. 

 
16.2.2. External audits are also conducted by the State of Arizona every 1-2 years,   and 

Wisconsin every three (3) years. All other TNI states recognize CA-DOH on-site 
assessment in accordance to TNI secondary accreditation program. All corrective action 
reports audit findings and audit responses are retained by the laboratory for a minimum 
of 5 years (TNI) and 10-years (Massachusetts, Hawaii and New York). 
 

16.3. PERFORMANCE AUDITS 
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PT samples are used to provide a direct evaluation of the ability of the analytical systems 
to generate data that is consistent with the laboratories' stated objectives for accuracy and 
precision.  EEA analyzes internal PT samples as part of the ongoing QA program, while 
external PT samples are analyzed as part of the certification and approval process for 
various state and federal agencies, as well as for other organizations. 
 

16.3.1. Internal Proficiency Testing Samples/Internal Check Sample Program 
 
Internal PT Program is conducted as part of the corrective action process for any PT 
reported as unacceptable and evaluated by the PT provider as “check for error” or did 
not pass the PT provider’s warning limits. Internal QC samples are also provided as 
needed as part of the analyst’s initial demonstration of capability. The QA group 
maintains a logbook of all blind PT samples for traceability of the true and reported 
values. A LIMS report is generated for each QC sample logged in the LIMS system. 
Problem areas are reviewed as soon as they surface; the probable cause is determined as 
expeditiously as possible and corrective action implemented. If a severe problem with 
the analysis is evident, the analysis is halted until the cause is found and corrected. 
 

16.3.2. External Proficiency Testing (PT) Samples 
 

16.3.2.1. External Proficiency Testing (PT) samples are analyzed twice a year as part of the 
NELAP accreditation and approval process for various state and federal agencies. 
 

16.3.2.2. Blind PT samples are procured from NIST/TNI/ISO 17025 Approved PT Providers to 
include the following samples: 

 
• Semi-annual Drinking Water PT Samples (WS series) Organic and Inorganic 

Samples, Coliform Microbe, HPC, and source water E.Coli 

• Radiochemistry Gross Alpha, Beta , Radium 228 and Uranium  PT samples 

• Annual NPDES/DMR PT sample as required by EPA. 

• Semi-annual Asbestos PT Samples 

• Semi-annual Wastewater PT Samples (WP series)/NPDES  Organic and 
Inorganic PT samples/Hazardous Waste (Aqueous matrices) 

 
16.3.3. Proficiency Testing Protocol  

 
16.3.3.1. Frequency  

 
16.3.3.1.1. The laboratory participates in the PT program of a NIST approved PT provider 

twice in each calendar year. 
 

16.3.3.1.2. The laboratory enrolls and participates in a proficiency-testing program (PT) for 
each analyte or interdependent analyte group using all routine drinking water 
methods.  When new analytes are added to the certification, 2 successful PT studies 
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must be performed at least “30 (for MA)” calendar days apart from closing date of 
one study to the shipment of another study for the same field of proficiency testing, 
at least 15 calendar days between the analysis dates of successive PT samples for 
the same accreditation, and will be completed within 18 months from the date the 
additional groups are added on the Laboratory Application. [TNI-EL-V1M1-2009-
4.1.3]. 

 

16.3.3.2. Laboratory Handling 
 

16.3.3.2.1. As per TNI Standard Volume 1, Module 1, PT samples are managed, analyzed and 
reported in the same manner as real routine samples by utilizing the same staff, 
methods as used for routine analysis of that analyte, procedures, equipment, 
facilities, and frequency of analysis. 
 

16.3.3.2.2. The laboratory follows the proficiency testing provider’s instructions for preparing 
the proficiency-testing sample dilution (as needed) and analyzes the proficiency-
testing sample as if it were a client sample.  
 

16.3.3.2.3. The laboratory complies with the following prohibitions: 
 

• Performing multiple analyses (replicates, duplicates)  which are not normally 
performed in the course of analysis of routine samples; 

• Performing increased frequency of quality control samples or initial and 
continuing calibrations which are not normally performed in the course of 
analysis of routine samples; 

• Averaging the results of multiple analyses for reporting when not specifically 
required by the method; or 

• Permitting anyone other than bona fide laboratory employees who perform the 
analyses on a day-to-day basis for the certified laboratory to participate in the 
generation of data or reporting of results. 

 
16.3.3.2.4. The laboratory does not: 

 

• Discuss the results of a proficiency testing audit with any other laboratory 
until after the deadline for receipt of results by the proficiency testing 
provider; 

• Attempt to obtain the assigned value of any proficiency testing sample from 
the proficiency testing provider. 

• Send proficiency testing samples or portions of samples to another laboratory 
to be tested; or 

• Knowingly receive a proficiency-testing sample from another laboratory for 
analysis and fail to notify the department of the receipt of the other 
laboratory's sample within five business days of discovery. 
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16.3.3.2.5. The laboratory maintains a copy of all proficiency testing records, including 

analytical worksheets.  The proficiency testing records include a copy of the 
authorized proficiency testing provider report forms used by the laboratory to 
record proficiency testing results. 
 

16.3.3.2.6. The laboratory participates in Client/State sponsored PT programs.  The director of 
the laboratory or representatives of the laboratory provides, if needed, an attestation 
statement stating that the laboratory followed the proficiency testing provider's 
instructions for preparing the proficiency testing sample and analyzed the 
proficiency testing sample as if it were a client sample. 

 
16.3.3.3. Not Acceptable PT Results 

 
16.3.3.3.1. If the laboratory fails a PT sample, a corrective action plan is submitted to CA DPH 

and other states requiring corrective action, such as Nevada, Washington, Mariana 
Islands, Guam, Virginia, Maryland, West Virginia, and Massachusetts, within 30-
days after receipt of PT report. 
 

16.3.3.3.2. Corrective Action Reports are generated when non-acceptable results are reported.  
Data reported by the laboratory not within the warning limits and flagged as “check 
for error” are also investigated to determine the root cause of the problems.  
Internal PT samples are provided to the analyst to determine if corrective action 
implemented was effective to resolve the problem.  Acceptable results of the 
internal PT samples help the analyst to determine if the analysis is in control after 
the implementation of the corrective action. 
 

16.3.3.3.3. Make-up PT or supplemental PT samples are also analyzed when the laboratory 
fails to maintain a record of passing two out of the most recent three PT studies and 
wishes to re-establish its history of successful performance. Analysis dates of make 
up PT studies must be at least 15 calendar days between analysis date. Since some 
states, such as Massachusetts requires at least 30-days apart, thus the Lab adopts 
the “30-days apart” requirement for Make-up samples from the closing date of one 
study to the shipment date of another study. 

 
16.3.3.4. Reporting 

 
16.3.3.4.1. The laboratory analyzes and reports the results of the proficiency-testing test by the 

deadline set by the proficiency-testing provider. 
 

16.3.3.4.2. When the PT falls below the range of the analytical method, the laboratory reports 
“<MRL” and does not perform special procedures to determine the low level result 
[TNI-EL-V1M1-2009-5.2.1]. 

 
16.3.3.4.3. The laboratory reports the results of the proficiency testing test by the procedure 

specified by the proficiency-testing provider. 
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16.3.3.4.4. The laboratory notifies the approving states such as Wisconsin of the authorized 

proficiency testing program or programs in which it has enrolled for each analyte or 
interdependent analyte group. 
 

16.3.3.4.5. The laboratory directs the proficiency-testing provider to send, either in hard copy 
or electronically, a copy of each evaluation of the laboratory's proficiency testing 
audit results to the state requiring the PT results.  The laboratory allows the 
proficiency-testing provider to release all information necessary for the state to 
assess the laboratory's compliance to PT requirements.  

 
16.3.3.5. Remedial PT 

 
16.3.3.5.1. The certified laboratory participates in only one remedial proficiency-testing audit 

for an analyte or independent analyte group in any 12-month period to obtain or 
upgrade approval under this section, as per Massachusetts’s PT requirements. 
 

16.3.3.5.2. The laboratory directs the proficiency-testing provider to send, either in hard copy 
or electronically, a copy of each evaluation of the certified laboratory's remedial 
proficiency testing results to California, and all other NELAP and other non-
NELAP states.  The laboratory allows the proficiency-testing provider to release all 
information necessary for the state to assess the certified laboratory's compliance 
with this rule. 

 
16.4. SYSTEM AUDITS AND MANAGEMENT REVIEW 

 
In order to insure that the Quality Assurance program at the laboratory maintains a high 
profile, there are several mechanisms in place which insure that QA information is 
routinely conveyed to laboratory management. This includes an annual QA report, 
reports on internal and external PE samples, and verbal transmittal of QA information to 
the Laboratory Director and group supervisors during a weekly staff meeting. 
 

16.4.1. System Audits 
 

System audits are performed both by external agencies, and by the laboratory Quality 
Assurance Group.  The focus of these audits is the overall analytical "system", from login 
to delivery of the finished reports.  The purpose of the audits is to document compliance 
with specified methodology contained in the SOPs.   
 
All audit and review findings and any corrective actions that arise from them shall be 
documented. The laboratory shall ensure that these actions are discharged within the 
agreed time frame. 
 

16.4.2. Management Review 
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16.4.2.1. The Quality Manager prepares and submits an annual QA/QC report for the 

Laboratory Director and Technical Directors.  This report describes all the quality 
assurance activities conducted during the year, including proficiency test sample 
results (both internal and external), holding time exceedances, de-briefing from 
external and internal systems audits, and a summary of all out of control events that 
required corrective action/preventive measures and the effectiveness of the initiated 
corrective action.  Whenever any such quality assurance information impacts a 
specific analytical project, the events are immediately related to the Client Services 
Group, who is responsible for informing the client. 

 
16.4.2.2. The annual QC report includes the outcome of recent internal audits, assessments by 

external bodies, the results of inter-laboratory comparisons of proficiency tests and 
corrective actions. The annual QC report also include a discussion of the lab 
certifications, the laboratory SOPs generated for the year including SOP updates, 
control charts, acceptance limits updates, Quality Manual updates and data review 
results.  

 
16.4.2.3. The Laboratory Director and Technical Directors perform an annual managerial 

review of the laboratory quality system and its testing and calibration activities to 
ensure its continuing suitability and effectiveness. Any necessary changes or 
improvements in the quality system and laboratory operations are introduced during 
the annual managerial review.  Thus, the Laboratory Director, Technical Directors, 
Quality Manager, and Technical Managers review the annual QC report, provide an 
overall assessment of all the QC activities stated in the annual QC report, and 
introduce any necessary changes or improvements in the quality system and 
laboratory operations. The annual managerial review also takes into account changes 
in the volume and type of work undertaken for the previous year and feedback from 
clients, complaints and other relevant factors, such as resources and staff training 
[TNI-EL-V1M2-2009-4.15.1][ISO/IEC 17025:2005(E)-4.15.1]. 

 
16.4.2.4. The QA Group conducts performance audits of the laboratory and also maintains a 

program of blind proficiency testing samples.  Results of these blind performance 
samples are scored according to the methods criteria. In addition a debriefing to group 
leaders and the Laboratory Director is prepared by the QA group following each set 
of PT samples.  Evaluations of any failures on external PT samples are prepared by 
Group Supervisors and summarized by the Quality Assurance Group for the 
certifying agencies, with copies conveyed to the Laboratory Director.   

 

16.5. IMPROVEMENT 
 
As per TNI-EL-V1M2-2009-4.10 (ISO/IEC 17025:2005(E)-4.10), improvement in the 
overall effectiveness of the laboratory management system is a result of the 
implementation of the various aspects of the laboratory’s management system: quality 
policy (Section 3.2 – “Quality Policy”) and objectives (Section 5.0 – “Quality Assurance 
Objectives”), internal audit practices (Section 16.1 – “Internal Audits”), the review and 
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analysis of data (Section 6.0 – “Quality of Test Results”), the corrective and preventive 
action process (Section 15.0 – “Control of Non-Conforming Work, Corrective Action, 
and Preventive Measures”), and the annual management review of the quality 
management system (Section 16.4.2 – “Management Review”) where the various 
aspects of the management/quality are summarized, and evaluated and plans for 
improvement are developed.  See Figure 15-2 for the Preventive Action Form which is 
used to document actions required for improvement, name of requestor, responsible 
personnel to carry out implementation, and estimated completion date. 
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Appendix II:  Glossary 
 
Acceptance Criteria: Specified limits placed on characteristics of an item, process, or service 
defined in requirement documents. 
 
Acceptance Criteria: Specified limits placed on characteristics of an item, process, or service 
defined in requirement documents. 
 
Accreditation: The process by which an agency or organization evaluates and recognizes a 
laboratory as meeting certain predetermined qualifications or standards, thereby accrediting the 
laboratory. 
 
Accuracy: The degree of agreement between an observed value and an accepted reference value. 
Accuracy includes a combination of random error (precision) and systematic error (bias) 
components that are due to sampling and analytical operations; a data quality indicator. 
 
Analyst: The designated individual who performs the “hands-on” analytical methods and 
associated techniques and who is the one responsible for applying required laboratory practices 
and other pertinent quality controls to meet the required level of quality. 
 
Assessment: The evaluation process used to measure or establish the performance, effectiveness, 
and conformance of an organization and/or its systems to defined criteria (to the standards and 
requirements of laboratory accreditation). 
 
Audit: A systematic and independent examination of facilities, equipment, personnel, training, 
procedures, record-keeping, data validation, data management, and reporting aspects of a system 
to determine whether QA/QC and technical activities are being conducted as planned and 
whether these activities will effectively achieve quality objectives. 
 
Batch: Environmental samples that are prepared and/or analyzed together with the same process 
and personnel, using the same lot(s) of reagents. A preparation batch is composed of one (1) to 
twenty (20) environmental samples of the same quality systems matrix, meeting the above 
mentioned criteria and with a maximum time between the start of processing of the first and last 
sample in the batch to be twenty-four (24) hours. An analytical batch is composed of prepared 
environmental samples (extracts, digestates or concentrates) which are analyzed together as a 
group. An analytical batch can include prepared samples originating from various quality system 
matrices and can exceed twenty (20) samples. 
 
Bias: The systematic or persistent distortion of a measurement process, which causes errors in 
one direction (i.e., the expected sample measurement is different from the sample’s true value). 
 
Blank: A sample that has not been exposed to the analyzed sample stream in order to monitor 
contamination during sampling, transport, storage or analysis. The blank is subjected to the usual 
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analytical and measurement process to establish a zero baseline or background value and is 
sometimes used to adjust or correct routine analytical results. 

 
Calibration: A set of operations that establish, under specified conditions, the relationship 
between values of quantities indicated by a measuring instrument or measuring system, or values 
represented by a material measure or a reference material, and the corresponding values realized 
by standards. 

 
Calibration Blank (CB): A volume of reagent water fortified with the same matrix as the 
calibration standards, but without the analytes, internal standards, or surrogates analytes. 
 
Calibration Curve: The mathematical relationship between the known values, such as 
concentrations, of a series of calibration standards and their instrument response. 
 
Calibration Standard (CAL): A solution prepared from the primary dilution standard solution 
and stock standard solutions of the internal standards and surrogate analytes. The CAL solutions 
are used to calibrate the instrument response with respect to analyte concentration. 
 
Chain of Custody Form: Record that documents the possession of the samples from the time of 
collection to receipt in the laboratory. This record generally includes: the number and types of 
containers; the mode of collection; the collector; time of collection; preservation; and requested 
analyses. See also Legal Chain of Custody Protocols. 
 
Confirmation: Verification of the identity of a component through the use of an approach with a 
different scientific principle from the original method. These may include, but are not limited to: 
Second column confirmation, Alternate wavelength, Derivatization, Mass spectral interpretation, 
Alternative detectors, or Additional cleanup procedures. 

 
Data Reduction: The process of transforming the number of data items by arithmetic or 
statistical calculation, standard curves, and concentration factors, and collating them into a more 
useful form. 
 
Demonstration of Capability: A procedure to establish the ability of the analyst to generate 
analytical results of acceptable accuracy and precision. 
 
Dissolved Analyte: The concentration of analyte in an aqueous sample that will pass through a 
0.45 µm membrane filter assembly prior to sample acidification (Section 11.1). 
 
Dissolved Phosphorus (P-D): All of the phosphorus present in the filtrate of a sample filtered 
through a phosphorus-free filter of 0.45 micron pore size and measured by the persulfate 
digestion procedure. 
 
Dissolved Orthophosphate (P-D ortho): As measured by the direct colorimetric analysis 
procedure. 
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Dissolved Hydrolyzable Phosphorus (P-D, hydro): As measured by the sulfuric acid 
hydrolysis procedure and minus predetermined dissolved orthophosphates. 
 
Dissolved Organic Phosphorus (P-D, org): As measured by the persulfate digestion procedure, 
and minus dissolved hydrolysable phosphorus and orthophosphate 
 
Estimated Detection Limit (EDL): Defined as either the MDL or a level of compound in a 
sample yielding a peak in the final extract with a signal to noise (S/N) ratio of approximately 
five, whichever is greater. 
 
External Standard (ES): A pure analyte(s) that is measured in an experiment separate from the 
experiment used to measure the analyte(s) in the sample. The signal observed for a known 
quantity of the pure external standard(s) is used to calibrate the instrument response for the 
corresponding analyte(s). The instrument response is used to calculate the concentrations of the 
analyte(s) in the sample. 
 
Field Duplicates (FD1 and FD2): Two separate samples collected at the same time and place 
under identical circumstances and treated exactly the same throughout field and laboratory 
procedures. Analyses of FD1 and FD2 give a measure of the precision associated with sample 
collection, preservation and storage, as well as with laboratory procedures. Since laboratory 
duplicates cannot be analyzed, the collection and analysis of field duplicates for this method is 
critical. 
 
Field Reagent Blank (FRB): An aliquot of reagent water or other blank matrix that is placed in 
a sample container in the laboratory and treated as a sample in all respects, including shipment to 
the sampling site, exposure to sampling site conditions, storage, preservation, and all analytical 
procedures. The purpose of the FRB is to determine if method analytes or other interferences are 
present in the field environment. 
 
Finding: An assessment conclusion referenced to a laboratory accreditation standard and 
supported by objective evidence that identifies a deviation from a laboratory accreditation 
standard requirement. 
 
Holding Times: The maximum time that can elapse between two (2) specified activities. 
 
Instrument Performance Check Solution (IPC): A solution of one or more method analytes 
surrogates, internal standards, or other test substances used to evaluate the performance of the 
instrument system with respect to a defined set of criteria. 
 
Instrument Detection Limit (IDL): The concentration equivalent to the analyte signal which is 
equal to three times the standard deviation of a series of 10 replicate measurements of the 
calibration blank signal at the same wavelength (Table 1.) 
 
Internal Standard: Pure analyte(s) added to a sample, extract, or standard solution in known 
amount(s) and used to measure the relative responses of other method analytes that are 
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components of the same sample or solution, and as a reference for evaluating and controlling the 
precision and bias of the applied analytical method. The internal standard must be an analyte that 
is not a sample component. 
 
Laboratory Reagent Blank (LRB): An aliquot of reagent water or other blank matrices that are 
treated exactly as a sample including exposure to all glassware, equipment, solvents, reagents, 
internal standards, and surrogates that are used with other samples. The LRB is used to 
determine if method analytes or other interferences are present in the laboratory environment, the 
reagents, or the apparatus. 
 
Linear Calibration Range (LCR): The concentration range over which the instrument response 
is linear. 
 
Laboratory Duplicates (LD1 and LD2): Two aliquots of the same sample taken in the 
laboratory and analyzed separately with identical procedures. Analyses of LD1 and LD2 
indicates precision associated with laboratory procedures, but not with sample collection, 
preservation, or storage procedures. 
 
Laboratory Fortified Blank (LFB): A sample matrix, free from the analytes of interest, spiked 
with verified known amounts of analytes or a material containing known and verified amounts of 
analytes and taken through all sample preparation and analytical steps of the procedure unless 
otherwise noted in a reference method. It is generally used to establish intra-laboratory or analyst 
specific precision and bias or to assess the performance of all or a portion of the measurement 
system. 
 
Laboratory Fortified Sample Matrix (LFM): An aliquot of an environmental sample to which 
known quantities of the method analytes are added in the laboratory. The LFM is analyzed 
exactly like a sample, and its purpose is to determine whether the sample matrix contributes bias 
to the analytical results. The background concentrations of the analytes in the sample matrix 
must be determined in a separate aliquot and the measured values in the LFM corrected for 
background concentrations. 
 
Linear Dynamic Range (LDR): The concentration range over which the instrument response to 
an analyte is linear. 
 
Laboratory Performance Check Solution (LPC): A solution of selected method analytes, 
surrogate(s), internal standard(s), or other test substances used to evaluate the performance of the 
instrument system with respect to a defined set of method criteria. 
 
Limit of Detection (LOD): The estimated minimum amount of analyte in a given matrix that an 
analytical process can reliably detect, but not necessarily quantitated as an exact value. The LOD 
may be expressed as: 
 
LOD = 3.3 * SD / S 
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where: 
SD = the standard deviation of the response 
S = the slope of the calibration curve 
 
Limit of Quantitation (LOQ): Also known as Minimum Reporting Level (MRL).  The 

minimum levels, concentrations, or quantities of an analyte that can be quantitatively determined 
with suitable precision and accuracy. 
 
Linear Calibration Range (LCR): The concentration range over which the instrument response 
is linear.  
 
Material Safety Data Sheet (MSDS): Written information provided by vendors concerning a 
chemical's toxicity, health hazards, physical properties, fire, and reactivity data including storage, 
spill, and handling precautions. 
 
Method Detection Limit (MDL): The minimum concentration of an analyte that can be 
identified, measured, and reported with 99% confidence that the analyte concentration is greater 
than zero (Section 9.2.4 and Table 4.). Procedural Standard Calibration - A calibration method 
where aqueous calibration standards are prepared and processed (e.g., purged, extracted, and/or 
derivatized) in exactly the same manner as a sample. All steps in the process from addition of 
sampling preservatives through instrumental analyses are included in the calibration. Using 
procedural standard calibration compensates for any inefficiencies in the processing procedure. 
 
Matrix: The substrate of a test sample. 
 
Matrix Duplicate: A replicate matrix prepared in the laboratory and analyzed to obtain a 
measure 
of precision. 
 
Matrix Spike : A sample prepared, taken through all sample preparation and analytical steps of 
the procedure unless otherwise noted in a referenced method, by adding a known amount of 
target analyte to a specified amount of sample for which an independent test result of target 
analyte concentration is available. Matrix spikes are used, for example, to determine the effect of 
the matrix on a method's recovery efficiency. 
 
Matrix Spike Duplicate (spiked sample or fortified sample duplicate): A replicate matrix 
spike prepared in the laboratory and analyzed to obtain a measure of the precision of the 
recovery for each analyte. 
 
Method: A body of procedures and techniques for performing an activity (e.g., sampling, 
chemical analysis, quantification), systematically presented in the order in which they are to be 
executed. 
 
Method Blank: A sample of a matrix similar to the batch of associated samples (when available) 
that is free from the analytes of interest and is processed simultaneously with and under the same 
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conditions as samples through all steps of the analytical procedures, and in which no target 
analytes or interferences are present at concentrations that impact the analytical results for 
sample analyses. 
 
Minimum Reporting Level (MRL): Also known as Limit of Quantitation (LOQ).  The lowest 
amount of analyte in a sample that can be quantitatively determined with suitable precision and 
accuracy. 
 
National Institute of Standards and Technology (NIST): A federal agency of the US 
Department of Commerce’s Technology Administration that is designed as the United States 
national metrology institute (NMI). 
 
Plasma Solution: A solution that is used to determine the optimum height above the work coil 
for viewing the plasma (Sections 7.15 and 10.2.3). 
 
Precision: The degree to which a set of observations or measurements of the same property, 
obtained under similar conditions, conform to themselves; a data quality indicator. Precision is 
usually expressed as standard deviation, variance or range, in either absolute or relative terms. 
 
Preservation: Any conditions under which a sample must be kept in order to maintain chemical 
and/or biological integrity prior to analysis. 
 
Primary Calibration Standard (PCAL): A suspension prepared from the primary dilution 
stock standard suspension. The PCAL suspensions are used to calibrate the instrument response 
with respect to analyte concentration. 
 
Primary Dilution Standard Solution (PDS): A solution of several analytes prepared in the 
laboratory from stock standard solutions and diluted as needed to prepare calibration solutions 
and other needed analyte solutions. The following forms, when sufficient amounts of phosphorus 
are present in the sample to warrant such consideration, may be calculated: 
 
Insoluble Phosphorus (P-I) = (P) - (P-D). 
 
Insoluble Orthophosphate (P-I, ortho) = (P, ortho) - (P-D, ortho). 
 
Insoluble Hydrolyzable Phosphorus (P-I, hydro) = (P, hydro) - (P-D, hydro). 
 
Insoluble Organic Phosphorus (P-I, org) = (P, org) - (P-D, org). 
 
All phosphorus forms shall be reported as P, mg/L, to the third place. 
 
Pro-forma: Forms 
 
Procedural Standard Calibration: A calibration method where aqueous calibration standards 
are prepared and processed (e.g., purged, extracted, and/or derivatized) in exactly the same 
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manner as a sample. All steps in the process from addition of sampling preservatives through 
instrumental analyses are included in the calibration. Using procedural standard calibration 
compensates for any inefficiency in the processing procedure. 
Procedure: A specified way to carry out an activity or process. Procedures can be documented 
or not. 
 
Proficiency Testing: A means of evaluating a laboratory’s performance under controlled 
conditions relative to a given set of criteria through analysis of unknown samples provided by an 
external source. 
 
Proficiency Testing Program: The aggregate of providing rigorously controlled and 
standardized environmental samples to a laboratory for analysis, reporting of results, statistical 
evaluation of the results and the collective demographics and results summary of all participating 
laboratories. 
 
Proficiency Test Sample (PT): A sample, the composition of which is unknown to the 
laboratory and is provided to test whether the laboratory can produce analytical results within the 
specified acceptance criteria. 
 
Protocol: A detailed written procedure for field and/or laboratory operation (e.g., sampling, 
analysis) which must be strictly followed. 
 
Quality Assurance: An integrated system of management activities involving planning, 
implementation, assessment, reporting, and quality improvement to ensure that a process, item, 
or service is of the type and quality needed and expected by the client. 
 
Quality Control: The overall system of technical activities that measures the attributes and 
performance of a process, item, or service against defined standards to verify that they meet the 
stated requirements established by the customer; operational techniques and activities that are 
used to fulfill requirements for quality; also the system of activities and checks used to ensure 
that measurement systems are maintained within prescribed limits, providing protection against 
“out of control” conditions and ensuring that the results are of acceptable quality. 
 
Quality Control Sample (QCS): A solution of method analytes of known concentrations which 
is used to fortify an aliquot of LRB or sample matrix. The QCS is obtained from a source 
external to the laboratory and different from the source of calibration standards. It is used to 
check either laboratory or instrument performance. 
 
Quality Manual: A document stating the management policies, objectives, principles, 
organizational structure and authority, responsibilities, accountability, and implementation of an 
agency, organization, or laboratory, to ensure the quality of its product and the utility of its 
product to its users. 
 
Quality System: A structured and documented management system describing the policies, 
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objectives, principles, organizational authority, responsibilities, accountability, and 
implementation plan of an organization for ensuring quality in its work processes, products 
(items), and services. The quality system provides the framework for planning, implementing, 
and assessing work performed by the organization and for carrying out required quality 
assurance (QA) and quality control (QC) activities. 
 
Raw Data: The documentation generated during sampling and analysis. This documentation 
includes, but is not limited to, field notes, electronic data, magnetic tapes, untabulated sample 
results, QC sample results, print outs of chromatograms, instrument outputs, and handwritten 
records. 
 
Reference Material: Material or substance one or more of whose property values are 
sufficiently homogeneous and well established to be used for the calibration of an apparatus, the 
assessment of a measurement method, or for assigning values to materials. 
 
Reference Standard: Standard used for the calibration of working measurement standards in a 
given organization or at a given location. 
 
Sampling: Activity related to obtaining a representative sample of the object of conformity 
assessment, according to a procedure. 
 
Secondary Calibration Standards (SCAL): Commercially prepared, stabilized sealed liquid or 
gel turbidity standards calibrated against properly prepared and diluted formazin or styrene 
divinylbenzene polymers. 
 
Selectivity: The ability to analyze, distinguish, and determine a specific analyte or parameter 
from another component that may be a potential interferent or that may behave similarly to the 
target analyte or parameter within the measurement system. 
 
Sensitivity: The capability of a method or instrument to discriminate between measurement 
responses representing different levels (e.g., concentrations) of a variable of interest. 
 
Standard: The document describing the elements of laboratory accreditation that has been 
developed and established within the consensus principles of standard setting and meets the 
approval requirements of standard adoption organizations procedures and policies. 
 
Standard Operating Procedures (SOPs): A written document that details the method for an 
operation, analysis, or action, with thoroughly prescribed techniques and steps. SOPs are 
officially approved as the methods for performing certain routine or repetitive tasks. 
 
Stock Standard Suspension (SSS): A concentrated suspension containing the analyte prepared 
in the laboratory using assayed reference materials or purchased from a reputable commercial 
source. Stock standard suspension is used to prepare calibration suspensions and other needed 
suspensions. 
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Solid Sample: For the purpose of this method, a sample taken from material classified as either 
soil, sediment or sludge. 
 
Spectral Interference Check (SIC) Solution: A solution of selected method analytes of higher 
concentrations, which is used to evaluate the procedural routine for correcting known 
interelement spectral interferences with respect to a defined set of method criteria. 
 
Standard Addition: The addition of a known amount of analyte to the sample in order to 
determine the relative response of the detector to an analyte within the sample matrix. The 
relative response is then used to assess either an operative matrix effect or the sample analyte 
concentration. 
 
Stock Standard Solution (SSS): A concentrated solution containing one or more method 
analytes prepared in the laboratory using assayed reference materials or purchased from a 
reputable commercial source 
 
Surrogate Analyte (SA): A pure analyte(s), which is extremely unlikely to be found in any 
sample, and which is added to a sample aliquot in known amount(s) before extraction or other 
processing and is measured with the same procedures used to measure other sample components. 
The purpose of the SA is to monitor method performance with each sample. 
 
Technology: A specific arrangement of analytical instruments, detection systems, and/or 
preparation techniques. 
 
Total Recoverable Analyte: The concentration of analyte determined either by "direct analysis" 
of an unfiltered acid preserved drinking water sample with turbidity of <1 NTU , or by analysis 
of the solution extract of a solid sample or an unfiltered aqueous sample following digestion by 
refluxing with hot dilute mineral acid(s) as specified in the method. 
 
Total Phosphorus (P): All of the phosphorus present in the sample regardless of forms, as 
measured by the persulfate digestion procedure. 
 
Total Orthophosphate (P-ortho): Inorganic phosphorus [(PO)] in the 4 -3 sample as measured 
by the direct colorimetric analysis procedure. 
 
Total Hydrolyzable Phosphorus (P-hydro): Phosphorus in the sample as measured by the 
sulfuric acid hydrolysis procedure and minus predetermined orthophosphates. This hydrolyzable 
phosphorus includes polyphosphates [(P O) , (P O ) , etc.] plus some organic 2 7 3 10-4 –5 
phosphorus. 

 
Total Organic Phosphorus (P-org): Phosphorus (inorganic plus oxidizable organic) in the 
sample as measured by the persulfate digestion procedure, and minus hydrolyzable phosphorus 
and orthophosphate. 
 
Traceability: The ability to trace the history, application, or location of an entity by means of 
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recorded identifications. In a calibration sense, traceability relates measuring equipment to 
national or international standards, primary standards, basic physical constants or properties, or 
reference materials. In a data collection sense, it relates calculations and data generated 
throughout the project back to the requirements for the quality of the project. 
 
Tuning Solution: A solution which is used to determine acceptable instrument performance 
prior to calibration and sample analyses. 
 
Water Sample: For the purpose of this method, a sample taken from one of the following 
sources: drinking, surface, ground, storm runoff, industrial or domestic wastewater. 
 
Verification: Confirmation by examination and objective evidence that specified requirements 
have been met. 
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Appendix II: EEA’s Vendor List 
    

Supplier Address Used by Intended Use 
    

Abraxis 54 Steamwhistle Dr 
Warminster, PA 18974 

Microbiology Cylindrospermopsin, 
Saxitoxin Supplies 

Absolute Standards, Inc. P. O. Box 5585                              
Hamden, Ct. 06518-0585 

GCMS Lab, Inorganic 
Lab, HPLC/LCMS 
Lab 

Standards 

AccuStandard 125 Market Street                           
New Haven, Ct. 06513 

GCMS Lab, GC. 
HPLC/LCMS Lab 

Standards 

AF Murphy Die & Machine 
Co. 

430 Hancock St 
Quincy, MA 02171 

Inorganic Lab Radiochemistry Planchetts 

Agilent Technologies Chemical Analysis Group                
2850 Centerville Rd.                        
Wilmington, De. 19808 

GCMS Lab, GC Lab  Supplies, instrument 
maintenance, repair, 
technical support 

Altech Associates, Inc. P.O. Box 23 
Deerfield, IL 60015 

Inorganic Lab Chemicals 

American Type Culture 
Collection 

12301 Parklawn Lane                      
Rockville, Me. 20852 

Microbiology Lab Bacterial Controls 

Anchem Scientific 104 Marty Dr. 
Suite 3 
Buffalo, MN 55313 

Inorganic Lab  

Beckman Instruments,  Inc.  2500 Harbor Blvd., E-20-D 
Fullerton, Ca. 92634 
 

Inorganic Lab Instrument maintenance, 
repair, technical support 

Biomerieux Industry 595 Anglum Rd 
Hazelwood, MO 63042 

Microbiology Lab BactID Supplies 

Canberra Industries, Inc. 800 Research Parkway 
Meriden, Connecticut 06450 

Radiochemistry Lab Gamma Spectrometer 
Instrument Tech Support 

Chem Service, Inc. 660 Tower Lane                               
P. O. Box 310                                 
West Chester, Pa. 19380 

GC Lab Reagents, supplies 

Cole Parmer Instrument Co. Dept CH 10464 
Palatine, IL 60055 

Inorganic Lab Supplies 

Cosa Instruments Corporation 84G Horseblock Road 
Yaphank, NY 11980 

Inorganic Lab Supplies 

CPI International P. O. Box 1290                                 
Suisun City, Ca. 94585-1290 

Inorganic Lab Standards, Reagents 

Crescent Chemical Co., Inc. 1324 Motor Parkway                        
Hauppauge, NY 11788 

Inorganic Lab Standards, Reagents 

Dionex Corporation  1228 Titan Way                                
Sunnyvale, Ca. 94088-3603 

Inorganic Lab, HPLC 
Lab, GC 

Instrument maintenance, 
repair, technical support 
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Appendix II: EEA’s Vendor List 
    

Supplier Address Used by Intended Use 
    

Envirologix 500 Riverside Industrial 
Parkway 
Portland, Maine 04103-1486 

Microbiology Asbestos Supplies 

Environmental Express LTD 490 Wando Park Blvd.                                                    
P. O. Box 669                                   
Mt. Pleasant, SC. 29464 

Inorganic Lab Standards, reagents, 
supplies 

Environmental Resource 
Associates 

6000 West 54th Avenue 
Arvada, CO 80002 

Inorganic Lab Standards 

Fisher Scientific Dept. LA21160 
Pasadena, CA 91185 

Inorganic Lab Chemicals, Supplies 

Full Spectrum Analytics, Inc. 5635 West Las Positas Blvd. 
#403   Pleasanton, Ca. 94588 

GCMS Lab, GC Lab, 
Inorganic Lab  

Instrument maintenance, 
repair, technical support 

GE Analytical 13256 Collections Center Dr.  
Chicago, IL  60693 

Inorganic Lab (TOC 
Instrument) 

 

GI Plastek 5 Wickers Drive 
Wolfeboro, NH 03894-4323 

Radiochemistry Lab Ra228 discs and plates 

Glass Expansion Inc. 4 Barlows Landing, Unit #2 
Pocasset, MA 02559 

Inorganic Lab Supplies 

Greenwater Labs 205 Zeagler Drive Suite 302 
Palatka, FL  32177 

Microbiology Toxin Standards 

Hach Company P. O. Box 389                                 
Denver, Co. 80539 

GC Lab, Inorganic Lab Reagents, supplies 

High Purity Standards P.O. Box 41727 
Charleston, SC 29423 

Inorganic Lab Standards 

IDEXX Distribution 
Corporation 

6100 E. Shellby Dr.                         
Memphis, Tn. 38141-7602 

Microbiology Lab Microbiological media 

Inorganic Ventures 195 Lehigh Ave. Ste 4 
Lakewood, NJ 08701 

Inorganic Lab Supplies, Standards 

Isotope Products Laboratories 1800 North Keystone Street            
Burbank, Ca. 91504 

Inorganic Lab Standards 

Lab Safety Supply - WI P.I. Box 5004 
Janesville, WI 53547 

Inorganic Lab, Health 
and Safety Department 

Safety equipment 

Lachat Instruments 5566 Collections Center Dr 
Chicago, IL 60693 

Inorganic Lab Supplies 

Man-Tech Associates Inc. 600 Main St. 
Tonawanda, NY 14150 

Inorganic Lab Supplies 

McBain Instruments 9601 Variel Ave.                             
Chatsworth, Ca. 91311-4914 

Microbiology Lab Instrument maintenance, 
repair 
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Appendix II: EEA’s Vendor List 
    

Supplier Address Used by Intended Use 
    

Metrohm USA 6555 Pelican Creek Circle 
Riverview FL,  33578 

Inorganic Lab IC instrument 

Miele Professional  9 Independence Way 
Princeton, NJ 08540 

Dishwashing Supplies 

NSI Solutions 7212 ACC Blvd 
Raleigh NC, 27617 

Inorganic Lab Standards 

National Research Council 
Canada 

1200 Montreal Rd  M-58 
Ottawa, Ontario KIA 0R6 
Canada 

Inorganic Lab CRMs 

OI Analytical  P. O. Box 9010                              
151 Graham Road                            
College Station, Tx. 77842-
0440 

GCMS Lab Instrument maintenance, 
repair, technical support, 
supplies, chemicals 

Perkin Elmer 761 Main Ave.                                   
Norwalk, Ct. 06859-0001 

Inorganic Lab Instrument maintenance, 
repair, technical support 

Phenomenex 411 Madrid Avenue 
Torrance, CA 90501 
 

HPLC/LCMS Lab Supplies 

Pickering Laboratories, Inc 1280 Space Park Way 
Mountain View, CA 94043 

HPLC/LCMS Lab Instrument supplies 

Precision Glassblowing 14775 E. Hinsdale Ave. 
Centennial, CO 80112 

Inorganic Lab, 
Microbiology 

Supplies 

Protean Instrument 
Corporation  

P. O. Box 1008                                               
260 Grand Street                                 
Lenoir City, Tn. 37771-1008 

Inorganic Lab Instrument maintenance, 
repair, technical support 

Protocol Analytical Supplies, 
Inc. 

472 Lincoln Blvd.                            
Middlesex, NJ 08846 

GCMS Lab Standards 

Restek Corporation Penn Eagle Industrial Park               
110 Benner Circle                            
Bellefonte, Pa. 16823-8812  

GC Lab, HPLC Lab, 
GCMS Lab 

Reagents, supplies 

Scientific Instrument, SIS 1027 Old York Road                       
Ringoes, NJ 08551-1039 

GCMS Lab Supplies 

SCP Science 348 Route 11 
Champlain, NY 12919 

Inorganic Lab Standards, Supplies 

SEAL Analytical, Inc 1492 Mequon Road 
Mequon, WI 53092 

Inorganic Lab Supplies 

Sigma_Aldrich, Inc. P. O. Box 952968                             
St. Louis, Mo. 63195-2968 

Inorganic Lab, GCMS 
Lab, GC 

Standards, Reagents, 
supplies 
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Appendix II: EEA’s Vendor List 
    

Supplier Address Used by Intended Use 
    

Spectrum Laboratories, Inc. 
dba 

755 Jersey Ave. 
New Brunswick, NJ 08901 

Inorganic Lab Supplies 

STS, Inc 541N Main St. 104-353 
Corona, CA 92880 

Microbiology Autoclave Maintenance 
and Supplies 

Ted Pella 4595 Mountain Lakes Blvd 
Redding, CA 96003-1448 

Microbiology Asbestos Supplies 

Tekmar Company 7143 East Kemper Road                  
Cincinnnati, Oh. 45249 

GCMS Lab Instrument maintenance, 
repair, technical support, 
supplies, chemicals 

T.G. Scientific Glass 23041 La Cadena Dr. 
Laguna Hills, CA 92653 

GCMS Lab Supplies 

Davis Inotek 5730 Ayala Ave.                  
Irwindale, Ca. 91703 

Quality Assurance 
Department 

Calibration of reference 
thermometers 

Thermo Optek Corporation Service Operations                            
Drawer CS 100623                            
Atlanta, Ga. 30384-0623 

Inorganic Lab, GCMS 
Lab 

Instrument maintenance, 
repair, technical support 

Ultra Scientific  250 Smith Street                                                   
North Kingstown, RI 02852-
7723 

Inorganic Lab, GCMS 
Lab, GC Lab, HPLC 
Lab, QA Department 

Standards, supplies, 
reagents 

Varian  Chromatography Systems              
2700 Mitchell Drive                          
Walnut Creek, Ca. 94598 

GC Lab, GCMS Lab Instrument maintenance, 
repair, technical support, 
supplies, chemicals 

VWR Scientific Products 
Corporation* 

P. O. Box 640169                             
Pittsburgh, Pa. 15264-0169 

Inorganic Lab, GCMS 
Lab, GC Lab, QA 
Department, 
Microbiology, 
HPLC/LCMS Lab 

Standards, reagents, 
supplies, standard 
thermometers 

Waters Corporation 34 Maple Street 
Milford, MA 01757 

HPLC/LCMS Lab Instrument Supplies 

Watson Brothers, Inc. 1235 South Victory Blvd.                    
Burbank, Ca. 91502 

Quality Assurance 
Department 

Maintenance and 
calibration of the 
laboratory's balances and 
S class weights 

WestAir Gases and Equipment  All Labs Reagents, Supplies 

*VWR supplies EEA with reagents, standards and supplies from many companies, including but not limited to the 
following: 
JT Baker, Mallinckrodt, Difco, Becton Dickinson, Ricca, Gelman, J & W Scientific, Ultra Scientific, EM Science 
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Supplier Address Used by  Intended Use 
    

Post Security  Facilities Management Fire alarm panel 
maintenance 

Iron Mountain P.O. Box 65017                                                           
Charlotte, NC 28265-0017 

All Departments Archiving and off-site 
data storage 

MOE Plumbing  Facilities Management Building maintenance 

Post Alarm  Facilities Management Building security, escorts 

Viking Refrigeration 1770 East Cypress                                                              
Covina, CA 91724 

Facilities Management Refrigerator maintenance 

DuraCold 1551 S. Primrose Lane                                                                         
Monrovia, CA  91016 

Facilities 
Management, Sample 
Control Department 

Walk-in coolers, storage 
refrigerator maintenance 

Westway Electrical Systems  Facilities Management Building maintenance 
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1.0. INTRODUCTION AND ORGANIZATIONAL STRUCTURE 
 

“Working together to protect our environment and improve our health” 
Pace Analytical Services Inc. - Mission Statement 

 

1.1. Introduction to PASI 
1.1.1. Pace Analytical Services, Inc. (PASI) is a privately held, full-service analytical testing firm 

operating a nationwide system of laboratories. PASI offers extensive services beyond 
standard analytical testing, including: bioassay for aquatic toxicity, air toxics, industrial 
hygiene testing, explosives, dioxins and coplanar PCB’s by high resolution mass 
spectroscopy , radiochemical analyses, product testing, pharmaceutical testing, field services 
and mobile laboratory capabilities. PASI has implemented a consistent Quality System in 
each of its laboratories and service centers. In addition, the company utilizes an advanced data 
management system that is highly efficient and allows for flexible data reporting. Together, 
these systems ensure data reliability and superior on-time performance. This document 
defines the Quality System and QA/QC protocols. 

1.1.2. Our goal is to combine our expertise in laboratory operations with customized solutions to 
meet the specific needs of our customers. 

1.2. Statement of Purpose 
1.2.1. To meet the business needs of our customers for high quality, cost-effective analytical 

measurements and services. 

1.3. Quality Policy Statement and Goals of the Quality System 
1.3.1. PASI management is committed to maintaining the highest possible standard of service for 

our customers by following a documented quality system. The overall objective of this 
quality system is to provide reliable data of known quality through adherence to rigorous 
quality assurance policies and quality control procedures as documented in this Quality 
Assurance Manual. 

1.3.2. All personnel within the PASI network are required to be familiar with all facets of the 
quality system relevant to their position and implement these policies and procedures in 
their daily work. This daily focus on quality is applied with initial project planning, 
continued through all field and laboratory activities, and is ultimately included in the final 
report generation.  

1.3.3. PASI management demonstrates its commitment to quality by providing the resources, 
including facilities, equipment, and personnel to ensure the adherence to these documented 
policies and procedures and to promote the continuous improvement of the quality system. 
All PASI personnel must comply with all current applicable state, federal, and industry 
standards (e.g., TNI and DOD), and are required to perform all tests in accordance with 
stated methods and customer requirements. When required, personnel shall also comply 
with the requirements for NQA-1/10CFR50, Appendix B when performing safety related 
tests on materials used for nuclear facilities. 
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1.4. Core Values 
1.4.1. Integrity- Pace personnel are required to abide by the PASI Code of Ethics and all Pace 

employees must go through Data Integrity/Ethics training upon initial orientation and as 
an annual refresher. 

1.4.2. Value Employees- Pace management views employees as our most important asset and 
communicates to them the relevance and importance of their activities within their job 
functions and how they contribute to the achievement of the objectives of the quality 
management system. 

1.4.3. Know Our Customers- Pace makes every effort to know our customers and address their 
sampling and analytical needs. More information on this item can be found in section 2.0. 

1.4.4. Honor Commitments- Pace labs focus on making solid commitments with regards to 
quality, capacity, and agreed upon turnaround time to our customers.  

1.4.5. Flexible Response To Demand- Pace labs are equipped with both the material and 
personnel resources to enable them to be responsive to the demands of customers when 
situations or projects need change. 

1.4.6. Pursue Opportunities- Pace is committed to pursuing opportunities for the growth of the 
company by constantly exploring markets and areas where we can expand. 

1.4.7. Continuously Improve- Pace has committed much time and effort into establishing a 
continuous improvement program where company personnel meet on a regular basis to 
share ideas in cost reduction, production improvement and standardization in order to 
develop best practices. This information, as well as company financial and production 
metrics, are tracked, evaluated, and shared with each Pace facility.   

1.5. Code of Ethics 
1.5.1. PASI’s fundamental ethical principles are as follows: 

1.5.1.1. Each PASI employee is responsible for the propriety and consequences of his or her 
actions; 

1.5.1.2. Each PASI employee must conduct all aspects of Company business in an ethical and 
strictly legal manner, and must obey the laws of the United States and of all localities, 
states and nations where PASI does business or seeks to do business; 

1.5.1.3. Each PASI employee must reflect the highest standards of honesty, integrity and 
fairness on behalf of the Company with customers, suppliers, the public, and one 
another. 

1.5.1.4. Each PASI employee must recognize and understand that our daily activities in 
environmental laboratories affect public health as well as the environment and that 
environmental laboratory analysts are a critical part of the system society depends 
upon to improve and guard our natural resources: 



Document Name: 
Quality Assurance Manual   

Document Revised: September 9, 2013 
Page 8 of 111 

 

 

Document No.:  
Quality Assurance Manual Rev. 16.0   

Issuing Authorities:  
Pace Corporate Quality Office and Pace 

Pittsburgh Quality Office 
 

 

1.5.2. Strict adherence by each PASI employee to this Code of Ethics and to the Standards of 
Conduct is essential to the continued vitality of PASI and to continue the pursuit of our 
common mission to protect our environment and improve our health. 

1.5.3. Failure to comply with the Code of Ethics and Standards of Conduct will result in 
disciplinary action up to and including termination and referral for civil or criminal 
prosecution where appropriate. An employee will be notified of an infraction and given an 
opportunity to explain, as prescribed under current disciplinary procedures. 

1.5.4. Any Pace employee can contact corporate management to report an ethical concern by 
calling the anonymous hotline at 612-607-6431. 

1.6. Standards of Conduct 
1.6.1. Data Integrity 

1.6.1.1. The accuracy and integrity of the analytical results and its supporting documentation 
produced at PASI are the cornerstones of the company. Lack of data integrity is an 
assault on our most basic values putting PASI and its employees at grave financial and 
legal risk and will not be tolerated. Therefore, employees are to accurately prepare and 
maintain all technical records, scientific notebooks, calculations, and databases. 
Employees are prohibited from making false entries or misrepresentations of data for 
any reason. 

1.6.1.2. Managerial staff must make every effort to ensure that personnel are free from any undue 
pressures that may affect the quality or integrity of their work including commercial, 
financial, over-scheduling, and working condition pressures.  

1.6.2. Confidentiality 

1.6.2.1. PASI employees must not use or disclose confidential or proprietary information 
except when in connection with their duties at PASI. This is effective over the course 
of employment and for an additional period of two years thereafter.  

1.6.2.2. Confidential or proprietary information, belonging to either PASI and/or its customers, 
includes but is not limited to test results, trade secrets, research and development 
matters, procedures, methods, processes and standards, company-specific techniques and 
equipment, marketing and customer information, inventions, materials composition, etc. 

1.6.3. Conflict of Interest 

1.6.3.1. PASI employees must avoid situations that might involve a conflict of interest or could 
appear questionable to others. The employee must be careful in two general areas: 

1.6.3.1.1. Participation in activities that conflict or appear to conflict with the employees’ 
PASI responsibilities. 

1.6.3.1.2. Offering or accepting anything that might influence the recipient or cause another 
person to believe that the recipient may be influenced to behave or in a different 
manner than he would normally. This includes bribes, gifts, kickbacks, or illegal 
payments. 
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1.6.3.2. Employees are not to engage in outside business or economic activity relating to a sale or 
purchase by the Company. Other problematic activities include service on the Board of 
Directors of a competing or supplier company, significant ownership in a competing or 
supplier company, employment for a competing or supplier company, or participation in 
any outside business during the employee’s work hours. 

1.6.4. Compliance 

1.6.4.1. All employees are required to read, understand, and comply with the various components 
of the standards listed in this document. As confirmation that they understand their 
responsibility, each employee is required to sign an acknowledgment form annually that 
then becomes part of the employee’s permanent record. Employees will be held 
accountable for complying with the Quality Systems as summarized in the Quality 
Assurance Manual. 

1.7. Laboratory Organization 
1.7.1. The PASI Corporate Office centralizes company-wide accounting, business development, 

financial management, human resources development, information systems, marketing, 
quality, safety, and training activities.  PASI’s Director of Quality is responsible for 
assisting the development, implementation and monitoring of quality programs for the 
company. See Attachment IIB for the Corporate Organizational structure. 

1.7.2. Each laboratory within the system operates with local management, but all labs share 
common systems and receive support from the Corporate Office.  

1.7.3. A Senior General Manager (SGM) oversees all laboratories and service centers in their 
assigned region.  Each laboratory or facility in the company is then directly managed by 
an SGM, a General Manager (GM), an Assistant General Manager (AGM), or an 
Operations Manager (OM).  Quality Managers (QM) or Senior Quality Managers (SQM) 
at each laboratory report directly to the highest level of local laboratory management, 
however named, that routinely makes day-to-day decisions regarding that facility’s 
operations.  The QMs and SQMs will also receive guidance and direction from the 
corporate Director of Quality. 

1.7.4. The SGM, GM, AGM or OM, or equivalent functionality in each facility, bears the 
responsibility for the laboratory operations and serves as the final, local authority in all 
matters.  In the absence of these managers, the SQM/QM serves as the next in command.  
He or she assumes the responsibilities of the manager, however named, until the manager is 
available to resume the duties of their position.  In the absence of both the manager and the 
SQM/QM, management responsibility of the laboratory is passed to the Technical Director, 
provided such a position is identified, and then to the most senior department manager until 
the return of the lab manager or SQM/QM.  The most senior department manager in charge 
may include the Client Services Manager or the Administrative Business Manager at the 
discretion of the SGM/GM/AGM/OM. 

1.7.5. A Technical Director who is absent for a period of time exceeding 15 consecutive calendar 
days shall designate another full-time staff member meeting the qualifications of the 
technical director to temporarily perform this function. The laboratory 
SGM/GM/AGM/OM or SQM/QM has the authority to make this designation in the event 
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the existing Technical Director is unable to do so. If this absence exceeds 35 consecutive 
calendar days, the primary accrediting authority shall be notified in writing. 

1.7.5.1. The laboratory manager or SrQM/QM will assume the responsibilities of the Technical 
Director if there are no qualified personnel who can fulfill the position requirements. 

1.7.6. The SQM/QM has the responsibility and authority to ensure the Quality System is 
implemented and followed at all times. In circumstances where a laboratory is not meeting 
the established level of quality or following the policies set forth in this Quality Assurance 
Manual, the SQM/QM has the authority to halt laboratory operations should he or she deem 
such an action necessary. The SQM/QM will immediately communicate the halting of 
operations to the SGM/GM/AGM/OM and keep them posted on the progress of corrective 
actions. In the event the SGM/GM/AGM/OM and the SQM/QM are not in agreement as to 
the need for the suspension, the Chief Operating Officer and Director of Quality will be 
called in to mediate the situation. 

1.7.6.1. The SGM, GM, AGM or OM will assume the responsibilities of the QM/SQM in their 
absence.  In the absence of both the lab manager and the SQM/QM, Quality System 
responsibility of the laboratory is passed to the Technical Director, provided such a 
position is identified, and then to the most senior department manager until the return of 
the lab manager or SQM/QM. 

1.7.7. The technical staff of the laboratory is generally organized into the following functional 
groups: 

 Organic Sample Preparation  
 Wet Chemistry Analysis 
 Metals Analysis 
 Volatiles Analysis 
 Semi-volatiles Analysis 
 Radiochemical Analysis 
 Microbiology 

1.7.8. Appropriate support groups are present in each laboratory. The actual organizational structure 
for PASI Pittsburgh is listed in Attachment IIA.  In the event of a change in 
SGM/GM/AGM/OM, SQM/QM, or any Technical Director, the laboratory will notify its 
accrediting authorities and revise the organizational chart in the Quality Assurance Manual 
(QAM) within 30 days. For changes in Department Managers or Supervisors or other 
laboratory personnel, no notifications will be sent to the laboratory’s accrediting agencies; 
changes to the organizational chart will be updated during or prior to the annual review 
process. Changes or additions in these key personnel will also be noted by additional 
signatures on the QAM, as applicable. In any case, the QAM will remain in effect until the 
next scheduled revision. 

1.8. Laboratory Job Descriptions 
1.8.1. Senior General Manager 

 Oversees all functions of all the operations within their designated region; 
 Oversees the development of local GMs/AGMs/OMs within their designated region; 
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 Oversees and authorizes personnel development including staffing, recruiting, training, 
workload scheduling, employee retention and motivation; 

 Oversees the preparation of budgets and staffing plans for all operations within their 
designated region; 

 Ensures compliance with all applicable state, federal and industry standards; 

 Works closely with Regional Sales Management. 

1.8.2. General Manager 

 Oversees all functions of their assigned operations; 
 Authorizes personnel development including staffing, recruiting, training, workload 

scheduling, employee retention and motivation; 
 Prepares budgets and staffing plans; 
 Monitors the Quality Systems of the laboratory and advises the SQM/QM accordingly; 
 Ensures compliance with all applicable state, federal and industry standards.  

 

1.8.3. Assistant General Manager / Operations Manager 

 In the absence of the SGM/GM, performs all duties as listed above for the SGM or 
GM; 

 Oversees the daily production and quality activities of all departments; 
 Manages all departments and works with staff to ensure department objectives are met; 
 Works with all departments to ensure capacity and customer expectations are 

accurately understood and met; 
 Works with SGM/GM to prepare appropriate budget and staffing plans for all 

departments; 
 Responsible for prioritizing personnel and production activities within all departments; 
 Performs formal and informal performance reviews of departmental staff. 

 

1.8.4. Senior Quality Manager 

 Provides quality oversight for multiple laboratories where there is not a local quality 
manager or for labs where there are multiple and separately distinct quality systems in 
the same facility; 

 Responsible for implementing, maintaining and improving the quality system while 
functioning independently from laboratory operations.  Reports directly to the highest 
level of local laboratory facility management, however named, that routinely makes 
day-to-day decisions regarding laboratory operations, but receives direction and 
assistance from the Corporate Director of Quality; 

 Ensures that communication takes place at all levels within the lab regarding the 
effectiveness of the quality system and that all personnel understand their contributions 
to the quality system; 

 Monitors Quality Assurance/Quality Control activities to ensure that the laboratory 
achieves established standards of quality (as set forth by the Corporate Quality office).  
The Quality Manager is responsible for reporting the lab’s level of compliance to these 
standards to the Corporate Director of Quality on a quarterly basis; 
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 Maintains records of quality control data and evaluates data quality; 
 Conducts periodic internal audits and coordinates external audits performed by 

regulatory agencies or customer representatives; 
 Reviews and maintains records of proficiency testing results; 
 Maintains the document control system; 
 Assists in development and implementation of appropriate training programs; 
 Provides technical support to laboratory operations regarding methodology and project 

QA/QC requirements; 
 Maintains certifications from federal and state programs; 
 Ensures compliance with all applicable state, federal and industry standards; 
 Maintains the laboratory training records, including those in the Learning Management 

System (LMS), and evaluates the effectiveness of training; 
 Monitors correctives actions; 
 Maintains the currency of the Quality Manual. 

 

1.8.5. Quality Manager 

 Responsible for implementing, maintaining and improving the quality system while 
functioning independently from laboratory operations.  Reports directly to the highest 
level of local laboratory facility management, however named, that routinely makes 
day-to-day decisions regarding laboratory operations, but receives direction and 
assistance from the Corporate Director of Quality.  They may also report to a Senior 
Quality Manager within the same facility; 

 Ensures that communication takes place at all levels within the lab regarding the 
effectiveness of the quality system and that all personnel understand their contributions 
to the quality system; 

 Monitors Quality Assurance/Quality Control activities to ensure that the laboratory 
achieves established standards of quality (as set forth by the Corporate Quality office).  
The Quality Manager is responsible for reporting the lab’s level of compliance to these 
standards to the Corporate Director of Quality on a quarterly basis; 

 Maintains records of quality control data and evaluates data quality; 
 Conducts periodic internal audits and coordinates external audits performed by 

regulatory agencies or customer representatives; 
 Reviews and maintains records of proficiency testing results; 
 Maintains the document control system; 
 Assists in development and implementation of appropriate training programs; 
 Provides technical support to laboratory operations regarding methodology and project 

QA/QC requirements; 
 Maintains certifications from federal and state programs; 
 Ensures compliance with all applicable state, federal and industry standards; 
 Maintains the laboratory training records, including those in the Learning Management 

System (LMS), and evaluates the effectiveness of training; 
 Monitors correctives actions; 
 Maintains the currency of the Quality Manual. 
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1.8.6. Quality Analyst 

 Assists the SQM/QM in the performance of quality department responsibilities as 
delegated by the SQM/QM; 

 Assists in monitoring QA/QC data; 
 Assists in internal audits; 
 Assists in maintaining training records; 
 Assists in maintaining the document control system.  

 

1.8.7. Technical Director 

 Monitors the standards of performance in quality assurance and quality control data; 
 Monitors the validity of analyses performed and data generated; 
 Reviews tenders, contracts and QAPPs to ensure the laboratory can meet the data 

quality objectives for any given project; 
 Serves as the manager of the laboratory in the absence of the SGM/GM/AGM/OM and 

SQM/QM; 
 Provides technical guidance in the review, development, and validation of new 

methodologies. 
 

1.8.8. Administrative Business Manager 

 Responsible for financial and administrative management for the entire facility; 
 Provides input relative to tactical and strategic planning activities; 
 Organizes financial information so that the facility is run as a fiscally responsible 

business; 
 Works with staff to confirm that appropriate processes are put in place to track 

revenues and expenses; 
 Provide ongoing financial information to the SGM/GM/AGM/OM and the 

management team so they can better manage their business; 
 Utilizes historical information and trends to accurately forecast future financial 

positions; 
 Works with management to ensure that key measurements are put in place to be 

utilized for trend analysis—this will include personnel and supply expenses, and key 
revenue and expense ratios; 

 Works with SGM/GM/AGM/OM to develop accurate budget and track on an ongoing 
basis; 

 Works with entire management team to submit complete and justified capital budget 
requests and to balance requests across departments; 

 Works with project management team and administrative support staff to ensure timely 
and accurate invoicing. 

 

1.8.9. Client Services Manager 

 Oversees all the day to day activities of the Client Services Department which includes 
Project Management and, possibly, Sample Control; 
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 Responsible for staffing and all personnel management related issues for Client 
Services; 

 Serves as the primary senior consultant to customers on all project related issues such 
as set up, initiation, execution and closure; 

 Performs or is capable of performing all duties listed for that of Project Manager. 
 

1.8.10. Project Manager 

 Coordinates daily activities including taking orders, reporting data and analytical 
results; 

 Serves as the primary technical and administrative liaison between customers and 
PASI; 

 Communicates with operations staff to update and set project priorities; 
 Provides results to customers in the requested format (verbal, hardcopy, electronic, 

etc.); 
 Works with customers, laboratory staff, and other appropriate PASI staff to develop 

project statements of work or resolve problems of data quality; 
 Responsible for solicitation of work requests, assisting with proposal preparation and 

project initiation with customers and maintain customer records; 
 Mediation of project schedules and scope of work through communication with 

internal resources and management; 
 Responsible for preparing routine and non-routine quotations, reports and technical 

papers; 
 Interfaces between customers and management personnel to achieve customer 

satisfaction; 
 Manages large-scale complex projects;  
 Supervises less experienced project managers and provide guidance on management of 

complex projects; 
 Arranges bottle orders and shipment of sample kits to customers; 
 Verifies login information relative to project requirements and field sample Chains-of-

Custody. 
 

1.8.11. Project Coordinator 

 Responsible for preparation of project specifications and provides technical/project 
support; 

 Coordinates project needs with other department sections and assists with proposal 
preparation; 

 Prepares routine proposals and invoicing;  
 Responsible for scanning, copying, assembling and binding final reports; 
 Other duties include filing, maintaining forms, process outgoing mail, maintaining 

training database and data entry. 
 

1.8.12. Department Manager/Supervisor 

 Oversees the day-to-day production and quality activities of their assigned department; 
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 Ensures that quality assurance and quality control criteria of analytical methods and 
projects are satisfied; 

 Assesses data quality and takes corrective action when necessary; 
 Approves and releases technical and data management reports; 
 Ensures compliance with all applicable state, federal and industry standards.  

 

1.8.13. Group Supervisor/Leader 

 Trains analysts in laboratory operations and analytical procedures; 
 Organizes and schedules analyses with consideration for sample holding times; 
 Implements data verification procedures by assigning data verification duties to 

appropriate personnel; 
 Evaluates instrument performance and supervises instrument calibration and preventive 

maintenance programs; 
 Reports non-compliance situations to laboratory management including the SQM/QM. 

 

1.8.14. Laboratory Analyst 

 Performs detailed preparation and analysis of samples according to published methods 
and laboratory procedures; 

 Processes and evaluates raw data obtained from preparation and analysis steps; 
 Generates final results from raw data, performing primary review against method 

criteria; 
 Monitors quality control data associated with analysis and preparation. This includes 

examination of raw data such as chromatograms as well as an inspection of reduced 
data, calibration curves, and laboratory notebooks; 

 Reports data in LIMS, authorizing for release pending secondary approval; 
 Conducts routine and non-routine maintenance of equipment as required; 
 Performs or is capable of performing all duties associated with that of Laboratory 

Technician. 
 

1.8.15. Laboratory Technician 

 Prepares standards and reagents according to published methods or in house 
procedures; 

 Performs preparation and analytical steps for basic laboratory methods; 
 Works under the direction of a Laboratory Analyst on complex methodologies; 
 Assists Laboratory Analysts on preparation, analytical or data reduction steps for 

complex methodologies; 
 Monitors quality control data as required or directed. This includes examination of raw 

data such as chromatograms as well as an inspection of reduced data, calibration 
curves, and laboratory notebooks. 

 

1.8.16. Field Technician 
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  Prepares and samples according to published methods, PASI Quality Assurance 
Manual and/or customer directed sampling objectives; 

  Capable of the collection of representative environmental or process related air 
samples; 

  Use computer software to compile, organize, create tables, create graphics and write 
test reports; 

  Reviews project documentation for completeness, method compliance and contract 
fulfillment; 

  Train less experienced environmental technicians and provide guidance on sampling 
and analysis; 

  Responsible for project initiation and contact follow-up; 
  Develop sampling plans and prepare test plan documents. 

 

1.8.17. Field Analyst 

  Analyzes field samples according to published methods, PASI Quality Assurance 
Manual and/or customer directed sampling objectives, 

  Capable of the collection and analysis of representative environmental or process 
related air samples, 

  Proficient in a variety of analytical tests; specifically on-site gas-phase organic and 
inorganic compounds by extractive fourier transform infrared spectroscopy (FTIR), 

  Train less experienced staff and provide guidance on FTIR sampling and analysis, 
  Assist in reporting tasks and project management responsibilities, and 
  Perform back-up support for manager tasks such as reporting needs and customer 

concerns. 
 

1.8.18. Sample Management Personnel 

 Signs for incoming samples and verifies the data entered on the Chain of custody 
forms; 

 Enters the sample information into the Laboratory Information Management System 
(LIMS) for tracking and reporting; 

 Stages samples according to EPA requirements; 
 Assists Project Managers and Coordinators in filling bottle orders and sample 

shipments. 
 

1.8.19. Systems Administrator or Systems Manager 

 Assists with the creation and maintenance of electronic data deliverables (EDDs); 
 Coordinates the installation and use of all hardware, software and operating systems; 
 Performs troubleshooting on all aforementioned systems; 
 Trains new and existing users on systems and system upgrades; 
 Maintains all system security passwords; 
 Maintains the electronic backups of all computer systems. 
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1.8.20. Radiation Safety/Chemical Hygiene Officer 

 Maintains the laboratory Radiation Safety Manual; 
 Maintains the laboratory Chemical Hygiene Plan; 
 Plans and implements safety policies and procedures; 
 Maintains safety records; 
 Organizes and/or performs safety training; 
 Performs safety inspections and provides corrective/preventative actions; 
 Assists personnel with safety issues. 

 

1.8.21. Program Director/Hazardous Waste Coordinator (or otherwise named) 

 Evaluates waste streams and helps to select appropriate waste transportation and 
disposal companies; 

 Maintains complete records of waste disposal including waste manifests and state 
reports; 

 Assists in training personnel on waste-related issues such as waste handling and 
storage, waste container labeling, proper satellite accumulation, secondary 
containment, etc.; 

  Conducts a weekly inspection of the waste storage areas of the laboratory. 
 

1.9. Training and Orientation 
1.9.1. Training for Pace employees is managed through a web-based Learning Management 

System. After a new employee has been instructed in matters of human resources, they are 
given instructional materials for the LMS and a password for access. 

1.9.2. A new hire training checklist is provided to the new employee that lists training items for the 
employee to work through either independently on LMS or with their supervisor or trainer. 
The training items that can be completed independently include: 

 Reading through applicable Standard Operating Procedures;  
 Reviewing the Quality Manual and Chemical Hygiene Plan; 
 Core training modules such as quality control indicators, basic laboratory skills, etc.; 
 Quality Systems training including traceability of measurements, method calibration, 

calibration verification, accuracy, precision and uncertainty of measurements, 
corrective actions, documentation, and root cause analysis; 

 Data Integrity/Ethics training.  

1.9.3. The new employee's Department Supervisor provides the employee with a basic 
understanding of the role of the laboratory within the structure of PASI and the basic 
elements of that individual's position. Supervised training uses the following techniques: 

 Hands-on training 
 Training checklists/worksheets  
 Lectures and training sessions 
 Method-specific training  
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 Conferences and seminars 
 Short courses 
 Specialized training by instrument manufacturers 
 Proficiency testing programs. 
 On-line courses 

1.9.4. Group Supervisors/Leaders are responsible for providing documentation of training and 
proficiency for each employee under their supervision. The employee’s training file indicates 
what procedures an analyst or a technician is capable of performing, either independently or 
with supervision. The files also include documentation of continuing capability, which are 
fully detailed in Section 3.4. Training documentation files for each person are maintained by 
the Quality Office either in hardcopy format or within the LMS.  

1.9.5. All procedures and training records are maintained and available for review during laboratory 
audits. These procedures are reviewed/updated periodically by laboratory management. 
Additional information can be found in SOP S-ALL-Q-020 Training and Employee 
Orientation or its equivalent revision or replacement. 

1.10. Data Integrity System 
1.10.1. The data integrity system at PASI provides assurances to management that a highly ethical 

approach is being applied to all planning, training and implementation of methods. Data 
integrity is crucial to the success of our company and Pace Analytical is committed to 
creating and maintaining a culture of quality throughout the organization. To accomplish this 
goal, PASI has implemented a data integrity system that encompasses the following four 
requirements: 

1.10.1.1. A data integrity training program: standardized training is given to each new employee 
and a yearly refresher is presented to all employees. Key topics addressed by this training 
include: 

1.10.1.1.1. Need for honesty and transparency in analytical reporting 

1.10.1.1.2. Process for reporting data integrity issues 

1.10.1.1.3. Specific examples of unethical behavior and improper practices 

1.10.1.1.4. Documentation of non-conforming data that is still useful to the data user 

1.10.1.1.5. Consequences and punishments for unethical behavior 

1.10.1.1.6. Examples of monitoring devices used by management to review data and systems 

1.10.1.2. Signed data integrity documentation for all employees: this includes a written quiz 
following the Ethics training session and written agreement to abide by the Code of 
Ethics and Standards of Conduct explained in the employee manual. 

1.10.1.3. In-depth, periodic monitoring of data integrity including peer data review and validation, 
internal raw data audits, proficiency testing studies, etc. 

1.10.1.4. Documentation of any review or investigation into possible data integrity infractions. 
This documentation, including any disciplinary actions involved, corrective actions taken, 
and notifications to customers must be retained for a minimum of five years. 
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1.10.2. PASI management makes every effort to ensure that personnel are free from any undue 
pressures that affect the quality of their work including commercial, financial, over 
scheduling, and working condition pressures.  

1.10.3. Corporate management also provides all PASI facilities a mechanism for confidential 
reporting of data integrity issues that ensures confidentiality and a receptive environment in 
which all employees are comfortable discussing items of ethical concern. The anonymous 
message line is monitored by the Corporate Director of Quality who will ensure that all 
concerns are evaluated and, where necessary, brought to the attention of executive 
management and investigated. Any Pace employee can contact corporate management to 
report an ethical concern by calling the anonymous hotline at 612-607-6431. 

1.11. Laboratory Safety 
1.11.1. It is the policy of PASI to make safety and health an integral part of daily operations and 

to ensure that all employees are provided with safe working conditions, personal 
protective equipment, and requisite training to do their work without injury. Each 
employee is responsible for his/her own safety as well as those working in the immediate 
area by complying with established company rules and procedures. These rules and 
procedures as well as a more detailed description of the employees’ responsibilities are 
contained in the corporate Safety Manual and Chemical Hygiene Plan. 

1.12. Security and Confidentiality 
1.12.1. Security is maintained by controlled access to laboratory buildings. Exterior doors to 

laboratory buildings remain either locked or continuously monitored by PASI staff. Keyless 
door lock access cards that are broken are replaced, in instances where access cards are not 
returned to the laboratory upon termination, the access cards are disabled. Posted signs direct 
visitors to the reception office and mark all other areas as off limits to unauthorized 
personnel. All visitors, including PASI staff from other facilities, must sign the Visitor’s 
Logbook maintained by the receptionist. A staff member will accompany them during the 
duration of their stay on the premises unless the SGM/GM/AGM/OM, SQM/QM, or 
Technical Director specify otherwise. In this instance, the staff member will escort the visitor 
back to the reception area at the end of his/her visit where he/she signs out. The last staff 
member to leave their department for the day must ensure that all outside access points to that 
area are secure. 

1.12.2. Additional security is provided where necessary, (e.g., specific secure areas for sample, data, 
and customer report storage), as requested by customers, or cases where national security is 
of concern. These areas are lockable within the facilities, or are securely offsite. Access is 
limited to specific individuals or their designees. Security of sample storage areas is the 
responsibility of the Sample Receiving. Security of samples and data during analysis and data 
reduction is the responsibility of Group Supervisors. Security of customer report archives is 
the responsibility of the Client Services Manager. These secure areas are locked whenever 
these individuals or their designees are not present in the facility. 

1.12.3. Access to designated laboratory sample storage locations is limited to authorized personnel 
only. Provisions for lock and key access are provided. No samples are to be removed without 
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proper authorization. If requested by customer or contract, samples are not to be removed 
from secure storage areas without filling out an associated internal chain of custody.  

1.12.4. Standard business practices of confidentiality are applied to all documents and information 
regarding customer analyses. Specific protocols for handling confidential documents are 
described in PASI SOPs. Additional protocols for sample identification by internal laboratory 
identification numbers only are implemented as required under contract specific Quality 
Assurance Project Plans (QAPPs). 

1.12.5. All information pertaining to a particular customer, including national security concerns will 
remain confidential. Data will be released to outside agencies only with written authorization 
from the customer or where federal or state law requires the company to do so.  

1.13. Communications 
1.13.1. Management within each lab bears the responsibility of ensuring that appropriate 

communication processes are established and that communication takes place regarding the 
effectiveness of the management/quality system.  These communication processes may 
include email, regular staff meetings, senior management meetings, etc. 

1.13.2. Corporate management bears the responsibility of ensuring that appropriate communication 
processes are established within the network of facilities and that communication takes place 
at a company-wide level regarding the effectiveness of the management/quality systems of all 
Pace facilities.  These communication processes may include email, quarterly continuous 
improvement conference calls for all lab departments, and annual continuous improvement 
meetings for all department supervisors, quality managers, client services managers, and 
other support positions. 
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2.0.   SAMPLE CUSTODY 
 

2.1. Sampling Support 
2.1.1. Each individual PASI laboratory provides shipping containers, properly preserved sample 

containers, custody documents, and field quality control samples to support field-sampling 
events. Guidelines for sample container types, preservatives, and holding times for a 
variety of methods are listed in Attachment VIII. Note that all analyses listed are not 
necessarily performed at all PASI laboratories and there may be additional laboratory 
analyses performed that are not included in these tables. Customers are encouraged to 
contact their local Pace Project Manager for questions or clarifications regarding sample 
handling.  PASI - Pittsburgh may provide pick-up and delivery services to their customers 
when needed. 

2.2. Field Services 
2.2.1. Pace Analytical has a large Field Services Division which is based in their Minneapolis 

facility as well as limited field service capabilities in some of our other facilities. Field 
Services provides comprehensive nationwide service offerings including: 

 Stack Testing 
 Ambient Air  
 CEM Certification Testing 
 Air Quality Monitoring 
 Onsite Analytical Services- FTIR and GC 
 Real-time Process Diagnostic/Optimization Testing 
 Wastewater, Groundwater and Drinking Water Monitoring 
 Storm Water and Surface Water Monitoring 
 Soil and Waste Sampling 
 Mobile Laboratory Services  

2.2.2. Field Services operates under the PASI Corporate Quality System, with applicable and 
necessary provisions to address the activities, methods, and goals specific to Field 
Services. All procedures and methods used by Field Services are documented in Standard 
Operating Procedures and Procedure Manuals. 

2.3. Project Initiation 
2.3.1. Prior to accepting new work, the laboratory reviews its performance capability. The 

laboratory confirms that sufficient personnel, equipment capacity, analytical method 
capability, etc., are available to complete the required work. Customer needs, certification 
requirements, and data quality objectives are defined and the appropriate sampling and 
analysis plan is developed to meet the project requirements by project managers or sales 
representatives. Members of the management staff review current instrument capacity, 
personnel availability and training, analytical procedures capability, and projected sample 
load. Management then informs the sales and client services personnel whether or not the 
laboratory can accept the new project via written correspondence, email, and/or daily 
operations meetings. 
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2.3.2. The laboratory maintains records of all such reviews, including discussions with 
customers. Routine analytical project documentation of quotes, notes, dates, initials, 
and/or recordings is maintained in a project folder by project management. Conditions for 
new and more complex contracts are determined by the SGM/GM/AGM/OM and sales 
representatives. Quality Management is consulted on technical requirements and 
operations staff provides input on volume capacities. Evidence of these reviews is 
maintained in the form of awarded Request for Proposals (RFPs), signed quotes or 
contracts, and a Customer Relationship Management (CRM) database. If a review 
identifies a potential mismatch between customer requirements and laboratory capabilities 
and/or capacities, Pace will specify its level of commitment by listing these exceptions to 
the requirements within the RFP, quote or contract. 

2.3.3. Additional information regarding specific procedures for reviewing new work requests can 
be found in SOP PGH-C-033 Review of Analytical Requests or its equivalent revision or 
replacement. 

2.4. Chain of Custody 
2.4.1. A chain of custody (COC) provides the legal documentation of samples from time of 

collection to completion of analysis. PASI has implemented Standard Operating 
Procedures to ensure that sample custody traceability and responsibility objectives are 
achieved for every project. 

2.4.2. Field personnel or client representatives must complete a chain of custody for all samples 
that are received by the laboratory. The importance of completeness of COCs is stressed to 
the samplers and is critical to efficient sample receipt and to insure the requested methods 
are used to analyze the correct samples.  

2.4.3. If sample shipments are not accompanied by the correct documentation, the Sample 
Receiving department notifies a Project Manager. The Project Manager then obtains the 
correct documentation/information from the customer in order for analysis of samples to 
proceed. 

2.4.4. The sampler is responsible for providing the following information on the chain of 
custody form: 

 Customer project name 
 Project location or number 
 Field sample number/identification 
 Date and time sampled 
 Sample matrix 
 Preservative 
 Requested analyses 
 Sampler signature 
 Relinquishing signature 
 Date and time relinquished 
 Sampler remarks as needed 
 Custody Seal Number if present 
 Regulatory Program Designation 
 The state where the samples were  collected to ensure all applicable state requirements are 

met. 
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 Turnaround time requested 
 Purchase order number 

 

2.4.5. The COC is filled out completely and legibly with indelible ink. Errors are corrected by 
drawing a single line through the initial entry and initialing and dating the change. All 
transfers of samples are recorded on the chain of custody in the “relinquished” and 
“received by” sections. All information except signatures is printed. 

2.4.6. Additional information can be found in PGH-C-001 Sample Management or its 
equivalent revision or replacement. 

  

2.5. Sample Acceptance Policy 
2.5.1. In accordance with regulatory guidelines, PASI complies with the following sample 

acceptance policy for all samples received. 

2.5.2. If the samples do not meet the sample receipt acceptance criteria outlined below, the 
laboratory is required to document all non-compliances, contact the customer, and either 
reject the samples or fully document any decisions to proceed with analyses of samples 
which do not meet the criteria. Any results reported from samples not meeting these 
criteria are appropriately qualified on the final report.  

2.5.3. All samples must: 

 Have unique customer identification that is clearly marked on durable waterproof 
labels affixed to the sample containers that match the chain of custody. 

 Have clear documentation on the chain of custody related to the location of the 
sampling site with the time and date of sample collection. 

 Have the sampler’s name and signature. 
 Have all requested analyses clearly designated on the COC. 
 Have clear documentation of any special analytical or data reporting requirements.  
 Be in appropriate sample containers with clear documentation of the preservatives 

used. 
 Be correctly preserved unless the method allows for laboratory preservation. 
 Be received within holding time. Any samples with hold times that are exceeded will 

not be processed without prior customer approval. 
 Have sufficient sample volume to proceed with the analytical testing. If insufficient 

sample volume is received, analysis will not proceed without customer approval. 
 Be received within appropriate temperature ranges - not frozen but ≤6°C (See Note 1), 

unless program requirements or customer contractual obligations mandate otherwise 
(see Note 2). The cooler temperature is recorded directly on the COC and the SCUR. 
Samples that are delivered to the laboratory immediately after collection are 
considered acceptable if there is evidence that the chilling process has been started. 
For example, by the arrival of the samples on ice. If samples arrive that are not 
compliant with these temperature requirements, the customer will be notified. The 
analysis will NOT proceed unless otherwise directed by the customer. If less than 72 
hours remain in the hold time for the analysis, the analysis may be started while the 
customer is contacted to avoid missing the hold time. Data associated with any 



Document Name: 
Quality Assurance Manual   

Document Revised: September 9, 2013 
Page 24 of 111 

 

 

Document No.:  
Quality Assurance Manual Rev. 16.0   

Issuing Authorities:  
Pace Corporate Quality Office and Pace 

Pittsburgh Quality Office 
 

 

deviations from the above sample acceptance policy requirements will be 
appropriately qualified. 

 
Note 1:  Temperature will be read and recorded based on the precision of the measuring device. 
For example, temperatures obtained from a thermometer graduated to 0.1°C will be read and 
recorded to ±0.1°C. Measurements obtained from a thermometer graduate to 0.5°C will be read to 
±0.5°C. Measurements read at the specified precision are not to be rounded down to meet the ≤6°C 
limit  
 
Note 2:  Some microbiology methods allow sample receipt temperatures of up to 10°C. Consult 
the specific method for microbiology samples received above 6°C prior to initiating corrective 
action for out of temperature preservation conditions. 
 
Note 3: Biological Tissue Samples must be received frozen at < 0 oC. 

 

2.5.4. Upon sample receipt, the following items are also checked and recorded: 

 Presence of custody seals or tapes on the shipping containers; 
 Sample condition: Intact, broken/leaking, bubbles in VOA samples; 
 Sample holding time; 
 Sample pH and residual chlorine when required; 
 Appropriate containers. 

2.5.5. Samples for drinking water analysis that are improperly preserved, or are received past 
holding time, are rejected at the time of receipt, with the exception of VOA samples that 
are tested for pH at the time of analysis. 

2.5.6. Additional information can be found in PGH-C-001 Sample Management or its 
equivalent revision or replacement. 

 

2.6. Sample Log-in  
2.6.1. After sample inspection, all sample information on the chain of custody is entered into the 

Laboratory Information Management System (LIMS).  This permanent record documents 
receipt of all sample containers including: 

 Customer name and contact 
 Customer number 
 Pace Analytical project number 
 Pace Analytical Project Manager 
 Sample descriptions 
 Due dates 
 List of analyses requested 
 Date and time of laboratory receipt 
 Field ID code 
 Date and time of collection 
 Any comments resulting from inspection for sample rejection 
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2.6.2.  All samples received are logged into the LIMS within one working day of receipt. Sample 
login may be delayed due to customer clarification of analysis needed, corrective actions for 
sample receipt non-conformance, or other unusual circumstances. If the time collected for 
any sample is unspecified and Pace is unable to obtain this information from the customer, 
the laboratory will use 12:01 as the time sampled. All hold times will be based on this 
sampling time and qualified accordingly if exceeded.  

2.6.3. For DoD work, if the time of the sample collection is not provided, the laboratory must 
assume the most conservative time of day.  This is defined as 12:01am. 

2.6.4. The Laboratory Information Management System automatically generates a unique 
identification number for each sample created in the system. The LIMS sample number 
follows the general convention of 30XXXXX-YYY.  The first two numbers (30) designates 
the project as a PASI-Pittsburgh project, the last three digits (YYY) are used to designate the 
individual sample numbers, and the digits XXXXX (Where the “X’s” are sequential 
numbers generated by the LIMS) identify the project number.  This unique identification 
number is placed on each sample container as a durable label and becomes the link between 
the laboratory’s sample management system and the customer’s field identification; and will 
be a permanent reference number for all future interactions. 

2.6.5. Current division codes are noted below. These division codes are used primarily for 
accounting purposes and LIMS sample identifications.  More division codes may be added 
without updating this document. 

10 = Minnesota/Montana   35 = Florida 
92 = Asheville and Charlotte  20 = Gulf Coast  
60 = Kansas    30 = Pittsburgh 
50 = Indianapolis    40 = Green Bay 
12 = Virginia/Duluth MN   17 = Pace Life Sciences 
51 = Columbus    65 = Schenectady, NY 
75 = Dallas    36 = South Florida 
55 = Pace Analytical Energy Services CA 56 = Pace Analytical Energy Services Pittsburgh 

 

2.6.6. Sample labels are printed from the LIMS and affixed to each sample container. 

2.6.7. Samples with hold times that are near expiration date/time may be sent directly to the 
laboratory for analysis at the discretion of the Project Manager and/or SGM/GM/AGM/OM. 

2.6.8. Additional information can be found in PGH-C-001 Sample Management or its equivalent 
revision or replacement. 

 

2.7. Sample Storage 
2.7.1. Storage Conditions 

2.7.1.1. Samples are stored away from all standards, reagents, or other potential sources of 
contamination. Samples are stored in a manner that prevents cross contamination. 
Volatile samples are stored separately from other samples. All sample fractions, 
extracts, leachates, and other sample preparation products are stored in the same 
manner as actual samples or as specified by the analytical method. 
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2.7.1.2. Storage blanks, consisting of two 40mL aliquots of reagent water, are stored with 
volatile samples and are used to measure cross-contamination acquired during storage. 
If applicable, laboratories must have documented procedures and criteria for 
evaluating storage blanks, appropriate to the types of samples being stored.  

2.7.1.3. Additional information can be found in S-ALL-Q-018 Monitoring Storage Units. 

2.7.2. Temperature Monitoring  

2.7.2.1. Samples are taken to the appropriate storage location immediately after sample receipt 
and check-in procedures are completed. All sample storage areas are located in limited 
access areas and are monitored to ensure sample integrity. 

2.7.2.2. The temperature of each refrigerated storage area is maintained at ≤6°C unless state or 
program requirements differ. The temperature of each freezer storage area is 
maintained at <-10oC unless state or program requirements differ. The temperature of 
each storage area is checked and documented each day of use (each calendar 
day). If the temperature falls outside the acceptable limits, the following 
corrective actions are taken and appropriately documented: 

 The temperature is rechecked after two hours to verify temperature exceedance. 
Corrective action is initiated and documented if necessary. 

 The SQM/QM and/or laboratory management are notified if the problem persists. 

 The samples are relocated to a proper environment if the temperature cannot be 
maintained after corrective actions are implemented. 

 The affected customers are notified. 

 Documentation is provided on analytical report. 

Additional information can be found in S-ALL-Q-018 Monitoring Storage Units. 

2.7.3. Hazardous Materials 

2.7.3.1. Pure product or potentially heavily contaminated samples must be tagged as 
"hazardous" or "lab pack" and stored separately from other samples.  

2.7.3.2. Clients must properly label all samples that contain radioactivity. These samples are 
screened by the Radiation Safety Officer and if noted to be of concern this information 
is communicated to the necessary laboratory personnel. Any samples with levels of 
radiation that are noted to be of concern will be placed into a separate storage area of 
the laboratory to prevent cross-contamination. 

2.7.4. Foreign/Quarantined Soils 

2.7.4.1.  Depending on the soil disposal practices of the laboratory, foreign soils and soils from 
USDA regulated areas are adequately segregated to enable proper sample disposal. 
The USDA requires these samples to be incinerated or sterilized by an approved 
treatment procedure. Additional information regarding USDA regulations and sample 
handling can be found in applicable local laboratory SOPs. 

2.7.4.2. Additional information on sample storage can be found in PGH-C-001 Sample 
Management or its equivalent revision or replacement and in PGH-C-017 Waste 
Handling and Management. 
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2.8. Sample Protection 
2.8.1. PASI laboratory facilities are operated under controlled access protocols to ensure sample 

and data integrity. Visitors must register at the front desk and be properly escorted at all 
times. 

2.8.2. Samples are removed from storage areas by designated personnel and returned to the 
storage areas, if necessary, immediately after the required sample quantity has been taken. 

2.8.3. Upon customer request, additional and more rigorous chain of custody protocols for 
samples and data can be implemented. For example, some projects may require internal 
chain-of-custody protocols. 

2.8.4. Additional information can be found in PGH-C-001 Sample Management or its 
equivalent revision or replacement. 

 

2.9. Subcontracting Analytical Services 
2.9.1. Every effort is made to perform all analyses for PASI customers within the laboratory that 

receives the samples. When subcontracting to a laboratory other than the receiving laboratory, 
whether inside or outside the PASI network, becomes necessary, a preliminary verbal 
communication with that laboratory is undertaken. Customers are notified in writing of the 
laboratory’s intention to subcontract any portion of the testing to another laboratory. Work 
performed under specific protocols may involve special considerations.  

2.9.2. Prior to subcontracting samples to a laboratory outside Pace Analytical, the potential sub-
contract laboratory will be pre-qualified by verifying that the subcontractor meets the 
following criteria:  

 All certifications required for the proposed subcontract are in effect, 

 Sufficient professional liability and other required insurance coverage is in effect, and 

 Is not involved in legal action by any federal, state, or local government agency for data 
integrity issues and has not been convicted in such investigation at any time during the 
past 5 years. 

2.9.3. The contact and preliminary arrangements are made between the PASI Project Manager and 
the appropriate subcontract laboratory personnel. The specific terms of the subcontract 
laboratory agreement include: 

 Method  of analysis 

 Number and type of samples expected 

 Project specific QA/QC requirements 

 Deliverables required 

 Laboratory certification requirement 

 Price per analysis 

 Turn-around time requirements 
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2.9.4. Chain-of-custody forms are generated for samples requiring subcontracting to other 
laboratories. Sample receiving personnel re-package the samples for shipment, create a 
transfer chain of custody form and record the following information: 

 Pace Analytical Laboratory Number 

 Matrix 

 Requested analysis 

 Special instructions regarding turnaround, required detection or reporting limits, or any 
unusual information known about the samples or analytical procedure. 

 Signature in "Relinquished By" 

2.9.5. All subcontracted sample data reports are sent to the PASI Project Manager. Pace will 
provide a copy of the subcontractor’s report to the client when requested. 

2.9.6. Any Pace Analytical work sent to other labs within the PASI network is handled as 
subcontracted work and all final reports are labeled clearly with the name of the laboratory 
performing the work. Any non-TNI work is clearly identified. PASI will not be responsible 
for analytical data if the subcontract laboratory was designated by the customer. 

2.9.7. Additional information can be found in PGH-C-008 Subcontracting Samples or its equivalent 
revision or replacement. 

2.9.8. Subcontracted labs used for DoD work must be accredited by DoD or its designated 
representatives. Subcontracted labs must receive project specific approval from the DoD 
client before any samples are analyzed. These requirements also apply to the use of any 
laboratory under the same corporate umbrella, but at a different facility or location.  

 

2.10. Sample Retention and Disposal 
2.10.1. Samples, extracts, digestates, and leachates must be retained by the laboratory for the period 

of time necessary to protect the interests of the laboratory and the customer.   
2.10.2. Unused portions of samples are retained by each laboratory based on program or customer 

requirements for sample retention and storage. The minimum sample retention time is 45 
days from receipt of the samples. Samples requiring thermal preservation may be stored at ambient 
temperature when the hold time is expired, the report has been delivered, and/or allowed by 
the customer, program, or contract. Samples requiring storage beyond the minimum sample 
retention time due to special requests or contractual obligations may be stored at ambient 
temperature unless the laboratory has sufficient capacity and their presence does not 
compromise the integrity of other samples.  

2.10.3. After this period expires, non-hazardous samples are properly disposed of as non-
hazardous waste.  The preferred method for disposition of hazardous samples is to return the 
excess sample to the customer. If it is not feasible to return samples, or the customer requires 
PASI to dispose of excess samples, proper arrangements will be made for disposal by an 
approved contractor.  

2.10.4. Additional information can be found in PGH-C-017 Waste Handling and Management and 
PGH-C-001 Sample Management or their equivalent revisions or replacements. 
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3.0.   ANALYTICAL CAPABILITIES 
 

3.1. Analytical Method Sources 
3.1.1. PASI laboratories are capable of analyzing a full range of environmental samples from a 

variety of matrices, including air, surface water, wastewater, groundwater, soil, sediment, 
biota, and other waste products. The approved valid editions of methodologies are applied 
from regulatory and professional sources including EPA, ASTM, USGS, NIOSH, Standard 
Methods, and State Agencies. Section 11 is a representative listing of general analytical 
protocol references. PASI discloses in writing to its customers and regulatory agencies any 
instances in which modified methods are being used in the analysis of samples. 

3.1.2. In the event of a customer-specific need, instrumentation constraint or regulatory 
requirement, PASI laboratories reserve the right to use valid versions of methods that may not 
be the most recent edition available.  

 

3.2. Analytical Method Documentation 
3.2.1. The primary form of PASI laboratory documentation of analytical methods is the Standard 

Operating Procedure (SOP). SOPs contain pertinent information as to what steps are 
required by an analyst to successfully perform a procedure. The required contents for the 
SOPs are specified in the company-wide SOP for Preparation of SOPs (S-ALL-Q-001).  

3.2.2. The SOPs may be supplemented by other training materials that further detail how 
methods are specifically performed. This training material will undergo periodic, 
documented review along with the other Quality System documentation. 

 

3.3. Analytical Method Validation 
3.3.1. In some situations, PASI develops and validates methodologies that may be more applicable 

to a specific problem or objective. When non-standard methods are required for specific 
projects or analytes of interest, or when the laboratory develops or modifies a method, the 
laboratory validates the method prior to applying it to customer samples. Method validity is 
established by meeting criteria for precision and accuracy as established by the data quality 
objectives specified by the end user of the data. The laboratory records the validation 
procedure, the results obtained and a statement as to the usability of the method. The 
minimum requirements for method validation include evaluation of sensitivity, quantitation, 
precision, bias, and selectivity of each analyte of interest. 

3.3.1.1. Exceptionally permitting departures from documented policies and procedures or from 
standard specifications 

3.3.1.1.1. Departures must be evaluated and approved by the Department 
Supervisor/Manager and/or the Quality Manager prior to implementation.  Minor 
departures (i.e. Surrogate or Spike failures) may be addressed in the specific 
analytical SOP’s. 

3.3.1.1.2. The evaluation should include determination of effects of the changes made to the 
policy, procedure or specification and the need for additional QC to show 
validation of the changes (i.e. MDL’s, DOC’s). 
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3.3.1.1.3. Evaluation should include a review of any agency or client requirements for the 
prior approval of changes to policies, procedures or specifications and the process 
for securing these approvals. 

3.3.1.1.4. Departures must be fully documented in the laboratory records and in the final 
reports using case narratives. 

3.3.2. When the laboratory implements new methods, develops new methods, or adds a new analyte 
of interest to a method, at the very minimum the method is validated for sensitivity even in 
instances where a method detection study may not apply.  The laboratory also tries to procure 
and analyze a performance test (PT) sample however there may be instances where no such 
sample is obtainable.  In these instances the laboratory either consults with other vendors (that 
may not be actual PT providers) to procure the necessary sample or the laboratory itself may 
make a blind matrix spike for the laboratory to analyze. 

3.3.2.1. At a minimum, the laboratory may conduct a three concentration/three standard approach 
by spiking at least three samples at three different concentration levels.  Those levels 
must include one sample at 1-3 times the sensitivity level, (or 2-4 times if it’s a multi-
analyte test), one at ten times the sensitivity level and one at a concentration in-between 
those two levels. 

3.3.2.1.1. The samples should be spiked at these levels and carried through the entire 
procedure. 

3.3.2.1.2. In the case of radiological samples it is not acceptable to spike at one level and then 
allow for half-lives to pass for the lower concentration levels.   

3.3.2.1.3. The demonstration of capability described below may be used for one of the above 
mentioned levels providing it is within the desired spiking range. 

3.3.2.1.4. The sensitivity level must have a positive detection; the other levels may be 
evaluated by percent recovery. 

3.3.2.1.5. The above reference method validation is performed when applicable regardless as 
to the certification or accreditation status of the method for the laboratory   

 

3.4. Demonstration of Capability (DOC) 
3.4.1. Analysts complete an initial demonstration of capability (IDOC) study prior to performing 

a method or when there is a change in instrument type, personnel, or test method, or at any 
time that a method has not been performed by the laboratory or analyst in a 12-month 
period. The mean recovery and standard deviation of each analyte, taken from 4 replicates 
of a quality control standard is calculated and compared to method criteria (if available) or 
established laboratory criteria for evaluation of acceptance. Each laboratory maintains 
copies of all demonstrations of capability, including those that fail acceptance criteria and 
corresponding raw data for future reference and must document the acceptance criteria 
prior to the analysis of the DOC. Demonstrations of capability are verified on an annual 
basis. 

3.4.2. For Continuing Demonstrations of Capability, the laboratories may use Performance 
Testing (PT) samples in lieu of the 4-replicate approach listed above. For methods or 
procedures that do not lend themselves to the “4-replicate” approach, the demonstration of 
capability requirements will be specified in the applicable SOP.  
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3.4.3. Demonstration of Capability studies for radiological drinking water methods must be 
performed at a concentration that is above the MDC and below the MCL for the target 
parameter. [Required in the EPA Manual for the Certification of Laboratories for Drinking 
Waters Chapter VI section 1.5] 

3.4.4. Additional information can be found in SOP S-ALL-Q-020 Training and Employee 
Orientation or its equivalent revision or replacement. 

 

3.5. Regulatory and Method Compliance 
3.5.1. PASI understands that expectations of our customers commonly include the assumption 

that laboratory data will satisfy specific regulatory requirements. Therefore PASI attempts 
to ascertain, prior to beginning a project, what applicable regulatory jurisdiction, agency, 
or protocols apply to that project. This information is also required on the chain of custody 
submitted with samples. 

3.5.2. PASI makes every effort to detect regulatory or project plan inconsistencies, based upon 
information from the customer, and communicate them immediately to the customer in 
order to aid in the decision making process. PASI will not be liable if the customer 
chooses not to follow PASI recommendations. 

3.5.3. It is PASI policy to disclose in a forthright manner any detected noncompliance affecting 
the usability of data produced by our laboratories. The laboratory will notify customers 
within 30 days of fully characterizing the nature of the nonconformance, the scope of the 
nonconformance and the impact it may have on data usability. 

3.5.4. When PASI-PGH develops and implements methods or tests that are not certified or 
accredited, PASI-PGH will document with footnotes or in a written statement within the case 
narrative of the final report that the tests are for informational purposes only and are not to be 
used for compliance or regulatory decisions.  In instances where the parameter accreditation 
is not available the need to specify will be determined on a client by client basis. 
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4.0. QUALITY CONTROL PROCEDURES 
 

Quality control data is analyzed and where they are found to be outside pre-defined criteria, planned 
action is taken to correct the problem in order to prevent incorrect results from being reported. 
Quality control samples are to be processed in the same manner as client samples. 

 

4.1. Method Blank 
4.1.1. A method blank is used to evaluate contamination in the preparation/analysis system and 

is processed through all preparation and analytical steps with its associated samples. 

4.1.2. A method blank is processed at a minimum frequency of one per preparation batch (see 
glossary section of this document for further clarification of the definition of batch). In the 
case of a method that has no separate preparation step, a method blank is processed with 
no more than 20 samples of a specific matrix performed by the same analyst, using the 
same method,  standards, and reagents. 

4.1.3. The method blank consists of a matrix similar to the associated samples that is known to 
be free of analytes of interest.  Method blanks are not applicable for certain analyses, such 
as pH, conductivity, flash point and temperature 

4.1.4. Each method blank is evaluated for contamination. The source of any contamination is 
investigated and documented corrective action is taken when the concentration of any 
target analyte is detected above the reporting limit and is greater than 1/10 of the amount 
of that analyte found in any associated sample. Some labs, due to client requirements, etc., 
may have to evaluate their method blanks down to ½ the reporting limit as opposed to the 
reporting limit itself.  Corrective actions for blank contamination may include the re-
preparation and re-analysis of all samples (where possible) and quality control samples. 
Data qualifiers must be applied to results that are considered affected by contamination in 
a method blank.   

4.1.5. For DoD samples, the method blank will be considered to be contaminated if: 1) The 
concentration of any target analyte in the blank exceeds 1/2 the reporting limit and is 
greater than 1/10 the amount measured in any sample or 1/10 the regulatory limit 
whichever is greater; 2) The concentration of any common laboratory contaminant in the 
blank exceeds the reporting limit and is greater than 1/10 the amount measured in any 
sample or 1/10 the regulatory limit whichever is greater or 3) The blank result otherwise 
affects the sample results as per the test method requirements or the project-specific 
objectives. If the method blank is contaminated as described above, then the laboratory 
shall reprocess affected samples in a subsequent preparation batch, except when sample 
results are below the LOD. If insufficient sample volume remains for reprocessing, the 
results shall be reported with appropriate data qualifiers. 

4.1.6. Deviations made from this policy must be approved by the SQM/QM prior to release of 
the data. 

4.1.7. Method blanks are only applicable to batches processed to report client data.  Batches used 
for screening purposes may contain more than 20 samples and may not have an associated 
MB. 
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4.2. Laboratory Control Sample 
4.2.1. The Laboratory Control Sample (LCS) is used to evaluate the performance of the entire 

analytical system including preparation and analysis.  

4.2.2. An LCS is processed at a minimum frequency of one per preparation batch. In the case of 
a method that has no separate preparation step, an LCS will be processed with no more 
than 20 samples of a specific matrix performed by the same analyst, using the same 
method, standards, and reagents. 

4.2.3. The LCS consists of a matrix similar to the associated samples that is known to be free of 
the analytes of interest that is then spiked with known concentrations of target analytes.  

4.2.4. The LCS contains all analytes specified by a specific method or by the customer or 
regulatory agency, which may include full list of target compounds, with certain 
exceptions. These exceptions may include analyzing only specific Aroclors when PCB 
analysis is requested or not spiking with all EPA Appendix IX compounds when a full 
Appendix IX list of compounds is requested.  However, the lab must ensure that all target 
components in its scope of accreditation are included in the spike mixture for the LCS 
over a two (2) year period.  In the absence of specified components, the laboratory will 
spike the LCS with the following compounds: 

 For multi-peak analytes (e.g. PCBs, technical chlordane, toxaphene), a 
representative standard will be processed. 

 For methods with long lists of analytes, a representative number of target analytes 
may be chosen. The following criteria is used to determine the number of LCS 
compounds used: 
o For methods with 1-10 target compounds, the laboratory will spike with all 

compounds 
o For methods with 11-20 target compounds, the laboratory will spike with at 

least 10 compounds or 80%, whichever is greater 
o For methods with greater than 20 compounds, the laboratory will spike with at 

least 16 compounds.  

4.2.5. The LCS is evaluated against the method default or laboratory-derived acceptance criteria. 
For those methods that require laboratory-derived limits, method default control limits 
may be used until the laboratory has a minimum of 20, but preferably greater than 30, data 
points from which to derive internal acceptance criteria. Any compound that is outside of 
these limits is considered to be ‘out of control’ and must be qualified appropriately. Any 
associated sample containing an ‘out-of-control’ compound must either be re-analyzed 
with a successful LCS or reported with the appropriate data qualifier. When the 
acceptance criteria for the LCS are exceeded high, and there are associated samples that 
are non-detects, then those non-detects can be reported with data qualifiers, or when the 
acceptance criteria are exceeded low, those associated sample results may be reported if 
they exceed the maximum regulatory limit/decision level with data qualifiers.  

4.2.6. For LCSs containing a large number of analytes, it is statistically likely that a few 
recoveries will be outside of control limits. This does not necessarily mean that the system 
is out of control, and therefore no corrective action would be necessary (except for proper 
documentation).  TNI has allowed for a minimum number of marginal exceedances, 
defined as recoveries that are beyond the LCS control limits (3X the standard deviation) 
but less than the marginal exceedance limits (4X the standard deviation). The number of 
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allowable exceedances depends on the number of compounds in the LCS. If more analyte 
recoveries exceed the LCS control limits than is allowed (see below) or if any one analyte 
exceeds the marginal exceedance limits, then the LCS is considered non-compliant and 
corrective actions are necessary. The number of allowable exceedances is as follows: 

 >90 analytes in the LCS- 5 analytes 
 71-90 analytes in the LCS- 4 analytes 
 51-70 analytes in the LCS- 3 analytes 
 31-50 analytes in the LCS- 2 analytes 
 11-30 analytes in the LCS- 1 analyte 
 <11 analytes in the LCS- no analytes allowed out) 
 
Refer to laboratory SOPs for details of LCS criteria and marginal exceedance limits. 

 

4.2.7. A matrix spike (MS) can be used in place of a non-compliant LCS in a batch as long as the 
MS passes the LCS acceptance criteria (this is a TNI allowance). When this happens, full 
documentation must be made available to the data user. If this is not allowed by a 
customer or regulatory body, the associated samples must be rerun with a compliant LCS 
(if possible) or reported with appropriate data qualifiers. 

4.2.8. Deviations made from this policy must be approved by the SQM/QM prior to release of 
the data. 

4.2.9.   For Department of Defense projects, the laboratory is not allowed to have any target 
analytes that exceed DoD LCS control limits. In the case of LCS failures, the laboratory is 
required to reanalyze the associated samples with an acceptable LCS for all target 
compounds if there is sufficient sample remaining. The laboratory must make every effort 
to take the appropriate corrective actions and resolve any anomalies regarding LCSs for 
Department of Defense projects.  All LCS failures must be accounted for in project case 
narratives. See applicable method SOPs for further corrective action. 

4.2.10. Laboratory Control Samples are only applicable to batches processed to report client data.  
Batches used for screening purposes may contain more than 20 samples and may not have 
an associated LCS. 

 

4.3. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
4.3.1. A matrix spike (MS) is used to determine the effect of the sample matrix on compound 

recovery for a particular method. The information from these spikes is sample or matrix 
specific and is not used to determine the acceptance of an entire batch unless the MS is 
actually used as the LCS. 

4.3.2. A Matrix Spike/Matrix Spike Duplicate (MS/MSD) set is processed at a frequency 
specified in a particular method or as determined by a specific customer request. This 
frequency will be specified in the applicable method SOP or customer QAPP. In the 
absence of such requirements, an MS/MSD set is routinely analyzed once per every 20 
samples per matrix per method. 

4.3.3. The MS and MSD consist of the sample matrix that is then spiked with known 
concentrations of target analytes. Laboratory personnel spike customer samples that are 
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specifically designated as MS/MSD samples or, when no designated samples are present 
in a batch, randomly select samples to spike that have adequate sample volume or weight. 
Spiked samples are prepared and analyzed in the same manner as the original samples and 
are selected from different customers if possible. 

4.3.4. The MS and MSD contain all analytes specified by a specific method or by the customer 
or regulatory agency. In the absence of specified components, the laboratory will spike the 
MS/MSD with the same number of compounds as previously discussed in the LCS 
section.  However, the lab must ensure that all targeted components in its scope of 
accreditation are included in the spike mixture for the MS/MSD over a two (2) year 
period. 

4.3.5. The MS and MSD are evaluated against the method or laboratory derived criteria. Any 
compound that is outside of these limits is considered to be ‘out of control’ and must be 
qualified appropriately. Batch acceptance, however, is based on method blank and LCS 
performance, not on MS/MSD recoveries. The spike recoveries give the data user a better 
understanding of the final results based on their site specific information. 

4.3.6. A matrix spike and sample duplicate will be performed instead of a matrix spike and 
matrix spike duplicate when specified by the customer or method. 

4.3.7. Deviations made from this policy must be approved by the SQM/QM prior to release of 
the data. 

4.3.8. For DoD work, each non-radiochemistry preparation batch of samples must contain an 
associated MS and MSD (or sample duplicate) using the same matrix collected for the 
specific DoD project. For radiochemical analyses, tests that do not incorporate the use of a 
carrier or tracer for yield assessment must contain an associated MS and MSD (or sample 
duplicate) using the same matrix collected for the specific DOD project.  Gamma 
spectroscopy analyses are excluded from the MS/MSD requirement as the test does not 
require chemical processing of samples for analysis.  If adequate sample material is not 
available, then the lack of MS/MSDs shall be noted in the case narrative. Additional 
MS/MSDs may be required on a project-specific basis. The MS/MSD must be spiked with 
all target analytes with the exception of PCB analysis, which is spiked per the method. The 
concentration of the spiked compounds shall be at or below the midpoint of the calibration 
range or at the appropriate concentration of concern. Multiple spiked samples may need to 
be prepared to avoid interferences.   

4.3.9. For DoD work, the results of all MS/MSD must be evaluated using the same acceptance 
criteria used for the LCS. 

4.3.10. Matrix Spike/Matrix Spike Duplicate samples are only applicable to batches processed to 
report client data.  Batches used for screening purposes may contain more than 20 samples 
and may not have an associated MS/MSD. 

 

4.4. Sample Duplicate 
4.4.1. A sample duplicate is a second portion of sample that is prepared and analyzed in the 

laboratory along with the first portion. It is used to measure the precision associated with 
preparation and analysis. A sample duplicate is processed at a frequency specified by the 
particular method or as determined by a specific customer.  
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4.4.2. The sample and duplicate are evaluated against the method or laboratory derived criteria 
for relative percent difference (RPD). Any duplicate that is outside of these limits is 
considered to be ‘out of control’ and must be qualified appropriately. 

4.4.3. Deviations made from this policy must be approved by the SQM/QM prior to release of 
the data. 

4.4.4. Sample Duplicates are only applicable to batches processed to report client data.  Batches 
used for screening purposes may contain more than 20 samples and may not have an 
associated sample duplicate. 

 

4.5. Surrogates 
4.5.1. Surrogates are compounds that reflect the chemistry of target analytes and are typically 

added to samples for organic analyses to monitor the effect of the sample matrix on 
compound recovery. 

4.5.2. Surrogates are added to each customer sample (for organics), method blank, LCS, MS, and 
calibration standard prior to extraction or analysis. The surrogates are evaluated against 
the method or laboratory derived acceptance criteria or against project-specific acceptance 
criteria specified by the client, if applicable. Any surrogate compound that is outside of 
these limits is considered to be ‘out of control’ and must be qualified appropriately. 
Samples with surrogate failures are typically re-extracted and/or re-analyzed to confirm 
that the out-of-control value was caused by the matrix of the sample and not by some other 
systematic error. An exception to this would be samples that have high surrogate values 
but no reportable hits for target compounds. These samples would be reported, with a 
qualifier, because the implied high bias would not affect the final results.  For methods 
with multiple surrogates, documentation regarding acceptance and associated compounds 
will be found in the individual method SOPs.   

4.5.3. Deviations made from this policy must be approved by the SQM/QM prior to release of 
the data. 

 

4.6. Internal Standards 
4.6.1. Internal Standards are method-specific analytes added to every standard, method blank, 

laboratory control sample, matrix spike, matrix spike duplicate, sample, and calibration 
standard at a known concentration, prior to analysis for the purpose of adjusting the 
response factor used in quantifying target analytes. At a minimum, the laboratory will 
follow method specific guidelines for the treatment of internal standard recoveries as they 
are related to the reporting of data.   

4.6.2. Deviations made from this policy must be approved by the SQM/QM prior to release of 
the data. 

 

4.7. Field Blanks 
4.7.1. Field blanks are blanks prepared at the sampling site in order to monitor for contamination 

that may be present in the environment where samples are collected. These field quality 
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control samples are often referenced as field blanks, rinsate blanks, or equipment blanks. 
The laboratory analyzes these field blanks as normal samples and informs the customer if 
there are any target compounds detected above the reporting limits. 

 

4.8. Trip Blanks 
4.8.1. Trip blanks are blanks that originate from the laboratory as part of the sampling event and 

are used to monitor for contamination of samples during transport. These blanks 
accompany the empty sample containers to the field and then accompany the collected 
samples back to the laboratory. These blanks are routinely analyzed for volatile methods 
where ambient background contamination is likely to occur. 

 

4.9. Limit of Detection (LOD) 
4.9.1. PASI laboratories are required to use a documented procedure to determine a limit of 

detection for each analyte of concern in each matrix reported. All sample processing steps 
of the preparation and analytical methods are included in this determination including any 
clean ups. For any test that does not have a valid LOD, sample results below the limit of 
quantitation (LOQ) cannot be reported. 

4.9.2. The LOD is initially established for the compounds of interest for each method in a clean 
matrix with no target analytes present and no interferences at a concentration that would 
impact the results. The LOD is then determined every time there is a change in the test 
method that affects how the test is performed or when there has been a change in the 
instrument that affects the sensitivity. If required by customer, method or accreditation 
body, the LOD will be re-established annually for all applicable methods. 

4.9.3. Unless otherwise noted, the method used by PASI laboratories to determine LODs is 
based on the Method Detection Limit (MDL) procedure outlined in 40 CFR Part 136, 
Appendix B. Where required by regulatory program or customer, the above referenced 
procedure will be followed. 

4.9.4. Where specifically stated in the published method, LODs or MDLs will be performed at 
the listed frequency. 

4.9.5. The validity of the LOD must be shown by detection (a value above zero) of the analytes 
in a QC sample in each quality system matrix. The QC sample must contain the analyte at 
no more than 3X the LOD for a single analyte test and 4X the LOD for multiple analyte 
tests. This verification must be performed on each instrument used for sample analysis and 
reporting of data. The validity of the LOD must be verified as part of the LOD 
determination process. This verification must be done prior to the use of the LOD for 
sample analysis. 

4.9.6. An LOD study is not required for any analyte for which spiking solutions or quality 
control samples are not available such as temperature. 

4.9.7. The LOD, if required, shall be verified annually for each quality system matrix, 
technology and analyte. In lieu of performing full LOD (MDL) studies annually, the 
laboratory can verify the LOD (MDL) on an annual basis, providing this verification is 
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fully documented and does not contradict other customer or program requirements that the 
laboratory must follow. The requirements of this verification are: 

 The spike concentration of the verification must be no more than 3X times the 
LOD for single analyte tests and 4X the LOD for multiple analyte tests. 

 The laboratory must verify the LOD on each instrument used for the reporting of 
sample data. 

 The laboratory must be able to identify all target analytes in the verification 
standard (distinguishable from noise). 

 Radiological tests do not have to perform LOD studies; however drinking water 
tests should have annual sensitivity tests of DOCs at a concentration between the 
required detection limit and the MCL. 

 

4.9.8. DoD definition for LOD- The smallest amount or concentration of a substance that must 
be present in a sample in order to be detected at a high level of confidence (99%). At the 
LOD, the false negative rate is 1%. 

4.9.9. For DOD, the LOD is set at the concentration used to verify the MDL.  This verification is 
required on a quarterly basis for all targets and must be at concentration that is between 
the MDL and reporting limit concentrations. 

4.9.10. Additional information can be found in SOP PGH-C-035 Determination of LOD and LOQ 
or its equivalent revision or replacement. 

 

4.10. Limit of Quantitation (LOQ) 
4.10.1. A limit of quantitation (LOQ) for every analyte of concern must be determined. For PASI 

laboratories, this LOQ is referred to as the RL, or Reporting Limit. This RL is based on 
the lowest calibration standard concentration that is used in each initial calibration. Results 
below this level are not allowed to be reported without qualification since the results 
would not be substantiated by a calibration standard. For methods with a determined LOD, 
results can be reported out below the LOQ but above the LOD if they are properly 
qualified (e.g., J flag). 

4.10.2. The LOQ must be higher than the LOD. 

4.10.3.  To verify the LOQ, the laboratory will prepare a sample in the same matrix used for the 
LCS. The sample will be spiked with each target analyte at a concentration equivalent to 
the RL or 2X the RL. This sample must undergo the routine sample preparation procedure 
including any routine sample cleanup steps. The sample is then analyzed and the recovery 
of each target analyte determined. The recovery for each target analyte must meet the 
laboratories current control limits for an LCS.  The annual LOQ verification is not 
required if the LOD was determined or verified annually on that instrument.  

4.10.4. For DoD approved methods, the LOQ and LOD shall be verified quarterly and valid LOQ 
must be in place prior to sample analysis. 

4.10.5. Additional information can be found in SOP PGH-C-035 Determination of LOD and 
LOQ or its equivalent revision or replacement. 
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4.11. Estimate of Analytical Uncertainty 
4.11.1. PASI laboratories can provide an estimation of uncertainty for results generated by the 

laboratory. The estimate quantifies the error associated with any given result at a 95% 
confidence interval. This estimate does not include bias that may be associated with 
sampling. The laboratory has a procedure in place for making this estimation. In the 
absence of a regulatory or customer-specific procedure, PASI laboratories base this 
estimation on the recovery data obtained from the Laboratory Control Spikes. The 
uncertainty is a function of the standard deviation of the recoveries multiplied by the 
appropriate Student’s t Factor at 95% confidence. Additional information pertaining to the 
estimation of uncertainty and the exact manner in which it is derived are contained in the 
SOP S-ALL-Q-031 Estimation of Measurement Uncertainty or its equivalent revision 
or replacement. 

4.11.2. The measurement of uncertainty is provided only on request by the customer, as required 
by specification or regulation and when the result is used to determine conformance within 
a specification limit. 

4.11.3. Radiological tests often report uncertainty and the manner in which it is derived are in 
accordance with Multi-Agency Radiological Laboratories Analytical Protocols Manual 
(MARLAP) and Evaluation of Measurement Data – Guide to the Expression of 
Uncertainty in Measurement (GUM). The means by which these criteria are applied can be 
found in the method SOPs. 

 

4.12. Proficiency Testing (PT) Studies 
4.12.1. PASI laboratories participate in the TNI defined proficiency testing program. PT samples 

are obtained from NIST approved providers and analyzed and reported at a minimum of 
two times per year for the relevant fields of testing per matrix. 

4.12.2. PASI-Pittsburgh uses ERA for most of the environmental PT samples. PASI-PGH uses 
other TNI approved PT providers for those cases where PT samples are not available from 
ERA.  PASI-PGH also participates in the MAPEP radiochemistry studies for nondrinking 
water matrices. Results of the studies are submitted to the appropriate state agencies as 
required to maintain and/or acquire accreditation and/or certification. 

4.12.3. The laboratory initiates an investigation whenever PT results are deemed ‘unacceptable’ 
by the PT provider. All findings and corrective actions taken are reported to the SQM/QM 
or their designee. A corrective action plan is initiated and this report is sent to the 
appropriate state accreditation agencies for their review. Additional PTs will be analyzed 
and reported as needed for certification purposes. 

4.12.4. PT samples are treated as typical customer samples, utilizing the same staff, methods, 
equipment, facilities, and frequency of analysis. PT samples are included in the 
laboratory’s normal analytical processes and do not receive extraordinary attention due to 
their nature. 

4.12.5. Comparison of analytical results with anyone participating in the same PT study is 
prohibited prior to the close of the study. 

4.12.6. Additional information can be found in SOP PGH-C-031 Proficiency Testing Program 
or its equivalent revision or replacement. 
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4.13. Rounding and Significant Figures 
4.13.1. In general, the PASI laboratories report data to no more than three significant digits. 

Therefore, all measurements made in the analytical process must reflect this level of 
precision. In the event that a parameter that contributes to the final result has less than 
three significant figures of precision, the final result must be reported with no more 
significant figures than that of the parameter in question. The rounding rules listed below 
are descriptive of the LIMS and not necessarily of any supporting program such as Excel. 

4.13.2. Data is compared to the reporting limits and MDLs to determine if qualifiers are needed 
before the rounding step occurs. 

4.13.3. Rounding: PASI-Pittsburgh follows the odd / even guidelines for rounding numbers: 

 If the figure following the one to be retained is less than five, that figure is dropped 
and the retained ones are not changed (with three significant figures, 2.544 is 
rounded to 2.54). 

 If the figure following the ones to be retained is greater than five, that figure is 
dropped and the last retained one is rounded up (with three significant figures, 2.546 
is rounded to 2.55).  

 If the figure following the ones to be retained is five and if there are no figures other 
than zeros beyond that five, then the five is dropped and the last figure retained is 
unchanged if it is even and rounded up if it is odd (with three significant figures, 
2.525 is rounded to 2.52 and 2.535 is rounded to 2.54). 

4.13.4. Significant Digits 

4.13.4.1. PASI-Pittsburgh follows the following convention for reporting to a specified number 
of significant figures. Unless specified by federal, state, or local requirements or on 
specific request by a customer, the laboratory reports: 

 
Values > 10 – Reported to 3 significant digits 
Values ≤ 10 – Reported to 2 significant digits 

 
 

4.14. Retention Time Windows 
4.14.1. When chromatographic conditions are changed, retention times and analytical separations 

are often affected.  As a result, two critical aspects of any chromatographic method are the 
determination and verification of retention times and analyte separation.  Retention time 
windows must be established for the identification of target analytes.  The retention times 
of all target analytes in all calibration verification standards must fall within the retention 
time windows.  If an analyte falls outside the retention time window in an ICV or CCV, 
new absolute retention time windows must be calculated, unless instrument maintenance 
fixes the problem.  When a new column is installed, a new retention time window study 
must be performed. 

4.14.2. One process for the production of retention time windows: Make 3 injections of all single 
component or multi-component analytes over a 72-hour period.  Record the retention time 
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in minutes for each analyte and surrogate to 3 decimal places.  Calculate the mean and 
standard deviation of the three absolute retention times for each target analyte and 
surrogate.  For multi-component analytes, choose 3-5 major peaks and calculate the mean 
and standard deviation for each of the peaks.  If the standard deviation of the retention 
times of a target analyte is 0.000, the lab may use a default standard deviation of 0.01.  
The width of the retention time window for each analyte and surrogate and major peak in a 
multi-component analyte is defined as +/- 3 times the standard deviation of the mean 
absolute retention time established during that 72-hour period or 0.03 minutes, whichever 
is greater. 

4.14.3. The center of the retention time window is established for each analyte and surrogate by 
using the absolute retention times from the CCV at the beginning of the analytical shift.  
For samples run with an initial calibration, use the retention time of the mid-point standard 
of the initial calibration curve. 

4.14.4. For more information, please reference the local facility’s analytical SOPs. 
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5.0. DOCUMENT MANAGEMENT AND CHANGE CONTROL 
 

5.1. Document Management 
5.1.1. Additional information can be found in SOP PGH-C-029 Document Control and 

Management or its equivalent revision or replacement. Information on Pace’s policy for 
electronic signatures can also be found in this SOP. 

5.1.2. Pace Analytical Services, Inc. has an established procedure for managing documents that 
are part of the quality system. The list of managed documents includes, but is not limited 
to, Standard Operating Procedures (both technical and non-technical), Quality Assurance 
Manuals, quality policy statements, training documents, work-processing documents, 
charts, posters, memoranda, notices, forms, software, and any other procedures, tables, 
plans, etc. that have a direct bearing on the quality system (including applicable data 
records and non-technical documents). 

5.1.3. A master list of all managed documents is maintained at each facility identifying the 
current revision status and distribution of the controlled documents. This establishes that 
there are no invalid or obsolete documents in use in the facility. All documents are 
reviewed periodically and revised if necessary. Obsolete documents are systematically 
discarded or archived for audit or knowledge preservation purposes.  Copies of all quality 
systems documentation provided to DoD for review must be in English.  

5.1.4. Each managed document is uniquely identified to include the date of issue, the revision 
identification, page numbers, the total number of pages and the issuing authorities. For 
complete information on document numbering, refer to SOP S-ALL-Q-003 Document 
Numbering. 

5.1.5. SOPs, specifically, are available to all laboratory staff via the Learning Management 
System (LMS) which is a secure repository that is accessed through an internet portal. As 
a local alternative to the hard copy system of controlled documents, secured electronic 
copies of controlled documents may be maintained on the laboratory’s local server. These 
document files can be read and printed.  The most current version is always in the 
Learning Management system and in the local network directory.  The QA department and 
the administrator have full access to the system. Other requirements for this system are as 
follows: 

 Electronic documents must be readily accessible to all facility employees. 
 All hardcopy SOPs must be obtained from the Quality Department. Electronic 

copies of SOPs are available for use in the Laboratory’s network drive.   
 

5.1.6. Quality Assurance Manual (QAM):  The Quality Assurance Manual is the company-
wide document that describes all aspects of the quality system for PASI. The base QAM 
template is distributed by the Corporate Quality Department to each of the SQMs/QMs. 
The local management personnel modify the necessary and permissible sections of the 
base template and submit those modifications to the Corporate Director of Quality for 
review. Once approved and signed by both the CEO and the Director of Quality; the 
SGM/GM/AGM/OM, the SQM/QM, and any Technical Directors sign the Quality 
Assurance Manual. Each SQM/QM is then in charge of distribution to employees, external 
customers or regulatory agencies and maintaining a distribution list of controlled 
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document copies. The Quality Assurance Manual template is reviewed on an annual basis 
by all of the PASI SQMs/QMs and revised accordingly by the Director of Quality. 

5.1.7. Standard Operating Procedures (SOPs) 

5.1.7.1. SOPs fall into two categories: company-wide documents and facility specific 
documents. Company-wide SOPs start with the prefix S-ALL- and local SOPs start 
with the individual facility prefix. 

5.1.7.2. The purpose of the company-wide SOPs is to establish policies and procedure that are 
common and applicable to all PASI facilities. Company-wide SOPs are document-
controlled by the corporate quality office and signed copies are distributed to all of the 
SQMs/QMs. The local management personnel sign the company-wide SOPs. The 
SQM/QM is then in charge of distribution to employees, external customers, or 
regulatory agencies and maintaining a distribution list of controlled document copies.  

5.1.7.3. Local PASI facilities are responsible for developing facility-specific SOPs applicable 
to their respective facility. The local facility develops these facility-specific SOPs 
based on the corporate-wide SOP template. This template is written to incorporate a 
set of minimum method requirements and PASI best practice requirements. The local 
facilities may add to or modify the corporate-wide SOP template provided there are no 
contradictions to the minimum method or best practice requirements. Facility-specific 
SOPs are controlled by the applicable SQM/QM according to the corporate document 
management policies. 

5.1.7.4. SOPs are reviewed every two years at a minimum although a more frequent review 
may be required by some state or federal agencies or customers.  If no revisions are 
made based on this review, documentation of the review itself is made by the addition 
of new signatures on the cover page.  If revisions are made, documentation of the 
revisions is made in the revisions section of each SOP and a new revision number is 
applied to the SOP. This provides a historical record of all revisions. 

5.1.7.5. All copies of superseded SOPs are removed from general use and the original copy of 
each SOP is archived for audit or knowledge preservation purposes. This ensures that 
all PASI employees use the most current version of each SOP and provides the 
SQM/QM with a historical record of each SOP.  

5.1.7.6. Additional information can be found in SOP S-ALL-Q-001 Preparation of SOPs or its 
equivalent revision or replacement. 

5.1.7.7. For DoD approval, all technical SOPs are reviewed for accuracy and adequacy 
annually and whenever method procedures change and updated as appropriate. All 
such reviews are documented and made available for assessment. Non-technical SOPs 
that are not required elements of the quality system are considered administrative 
SOPs and are not required to be reviewed annually.  Drinking water SOPs for Rad 
methods are required to be reviewed annually. 

5.1.8. Other Documentation: 

5.1.8.1. All training documents and or document designed to help aid in the implementation of 
SOPs or regulatory guidance shall be submitted to the Quality Department to be 
evaluated for possible distribution as a controlled document. 
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5.1.8.2. Any documents used to track, evaluate or otherwise document instrument, reagents or 
standard conditions/performance should be submitted to the Quality Department to be 
evaluated for distribution as a controlled document. 

5.1.8.3. Spreadsheets used to evaluate or produce client results must be locked and secured by 
the Quality and IT Departments.  All spreadsheets must be validated and approved by 
the QA and/or IT Department.  All copies of superseded spreadsheets are removed 
from general use and the original copy of each spreadsheet is archived for audit or 
knowledge preservation purposes.  Use of archived spreadsheets or the unauthorized 
alterations of locked and secured spreadsheets on the network is strictly prohibited. 

5.2. Document Change Control 
5.2.1. Changes to managed documents are reviewed and approved in the same manner as the 

original review. Any revision to a document requires the approval of the applicable 
signatories. After revisions are approved, a revision number is assigned and the previous 
version of the document is officially retired. Copies may be kept for audit or knowledge 
preservation purposes. 

5.2.1.1. Archived copies of controlled documents are marked as RETIRED by the QA 
Department including the date they were retired and the initials of the person who 
archived the document.  The hardcopy document is then segregated from the current 
controlled documents in the QA files. 

5.2.1.2. Electronic copies of the archived documents are moved to the ARCHIVE file folder in 
the Quality Department section of the network.  

5.2.2. All controlled copies of the previous document are replaced with controlled copies of the 
revised document and the superseded copies are destroyed or archived. All affected 
personnel are advised that there has been a revision and any necessary training is 
scheduled. 

 

5.3. Management of Change 
5.3.1. The process for documenting necessary changes within the laboratory network are not 

typically handled using the corrective or preventive action system as outlined in section 
9.0. Management of Change is a proactive approach to dealing with change to minimize 
the potential negative impact of systematic change in the laboratory and to ensure that 
each change has a positive desired outcome. This process will primarily be used for the 
implementation of large scale projects and information system changes as a means to 
apply consistent systems or procedures within the laboratory network. The request for 
change is submitted by the initiator and subsequently assigned to an individual or team for 
development and planning. The final completion of the process culminates in final 
approval and verification that the procedure was effectively implemented. Additional 
information can be found in SOP S-ALL-Q-036 Management of Change or its equivalent 
revision or replacement.  
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6.0.  EQUIPMENT AND MEASUREMENT TRACEABILITY 

 
Each PASI facility is equipped with sufficient instrumentation and support equipment to perform the 
relevant analytical testing or field procedures performed by each facility. Support equipment 
includes chemical standards, thermometers, balances, disposable and mechanical pipettes, etc. This 
section details some of the procedures necessary to maintain traceability and to perform proper 
calibration of instrumentation and support equipment. See Attachment III for a list of equipment 
currently used at the PASI-Pittsburgh facility. 

 

6.1. Standards and Traceability 
6.1.1. Each PASI facility retains all pertinent information for standards, reagents, and chemicals 

to assure traceability to a national standard. This includes documentation of purchase, 
receipt, preparation, and use. 

6.1.2. Upon receipt, all purchased standard reference materials are recorded into a standard 
logbook or database and assigned a unique identification number. The entries include the 
facility’s unique identification number, the chemical name, manufacturer name, 
manufacturer’s identification numbers, receipt date, and expiration date. Vendor’s 
certificates of analysis for all standards, reagents, or chemicals are retained for future 
reference. 

6.1.3. Subsequent preparations of intermediate or working solutions are also documented in a 
standard logbook or database. These entries include the stock standard name and lot 
number, the manufacturer name, the solvents used for preparation, the solvent lot number 
and manufacturer, the preparation steps, preparation date, expiration dates, preparer’s 
initials, and a unique PASI identification number. This number is used in any applicable 
sample preparation or analysis logbook so the standard can be traced back to the standard 
preparation record. This process ensures traceability back to the national standard. 

6.1.4. All prepared standard or reagent containers include the PASI identification number, the 
standard or chemical name, the date of preparation, the date of expiration, the 
concentration with units, and the preparer’s initials. This ensures traceability back to the 
standard preparation logbook.  

6.1.5. For containers that are too small to accommodate labels that list all of the above 
information associated with a standard, the minimum required information will be PASI 
standard ID, concentration, and expiration date. This assures that no standard will be used 
past its assigned expiration date. 

6.1.6. If a second source standard is required to verify an existing calibration or spiking standard, 
this standard must be obtained from a different manufacturer or from a different lot unless 
client specific QAPP requirements state otherwise. 

6.1.7. Additional information concerning standards and reagent traceability can be found in the 
SOP SOT-ALL-Q-025 Standard and Reagent Management and Traceability or its 
equivalent revision or replacement. 
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6.2. General Analytical Instrument Calibration Procedures (Organic and Inorganic) 
6.2.1. All support equipment and instrumentation are calibrated or checked before use to ensure 

proper functioning and verify that the laboratory’s requirements are met. All calibrations are 
performed by, or under the supervision of, an experienced analyst at scheduled intervals 
against either certified standards traceable to recognized national standards or reference 
standards whose values have been statistically validated. All radionuclide sources shall be 
validated by counting the sources or dilutions of the sources and documenting that the results 
are within the established acceptance criteria. 

6.2.2. Calibration standards for each parameter are chosen to establish the linear range of the 
instrument and must bracket the concentrations of those parameters measured in the samples. 
The lowest calibration standard is the lowest concentration for which quantitative data may be 
reported. Data reported below this level is considered to have less certainty and must be 
reported using appropriate data qualifiers or explained in a narrative. The highest calibration 
standard is the highest concentration for which quantitative data may be reported. Data 
reported above this level is considered to have less certainty and must be reported using 
appropriate data qualifiers or explained in the narrative. Any specific method requirement for 
number and type of calibration standards supersedes the general requirement. Instrument and 
method specific calibration criteria are explained within the specific analytical standard 
operating procedures for each facility. 

6.2.2.1. Radiological calibrations may follow one of several methodologies based on technology of 
the counting; these can include efficiency curves, energy calibrations and quench curves.  
The various calibrations should ensure that the range chosen encompasses the activities 
expected in the client samples.      

6.2.3. Results from all calibration standards analyzed must be included in constructing the 
calibration curve with the following exceptions: 

6.2.3.1. The lowest level calibration standard may be removed from the calibration as long as the 
remaining number of concentration levels meets the minimum established by the method 
and standard operating procedure.  For multi-parameter methods, this may be done on an 
individual analyte basis.  The reporting limit must be adjusted to the lowest concentration 
included in the calibration curve; 

6.2.3.2. The highest level calibration standard may be removed from the calibration as long as the 
remaining number of concentration levels meets the minimum established by the method 
and standard operating procedure.  For multi-parameter methods, this may be done an 
individual analyte basis.  The upper limit of quantitation must be adjusted to the highest 
concentration included in the calibration curve; 

6.2.3.3. Multiple points from either the high end or the low end of the calibration curve may be 
excluded as long as the remaining points are contiguous in nature and the minimum number 
of levels remains as established by method or standard operating procedure.  The reporting 
limit or quantitation range, whichever is appropriate, must be adjusted accordingly; 

6.2.3.4. Results from a concentration level between the lowest and highest calibration levels can 
only be excluded from an initial calibration curve for a documentable and acceptable cause 
with approval from the responsible department supervisor and the local SQM/QM or their 
designee.  An acceptable cause is defined as an obvious sample introduction issue that 
resulted in no response or a documented response that is less than the lowest standard used 
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in the ICAL.  A suspected incorrectly prepared standard is not considered to be an 
acceptable cause.  The results for all analytes are to be excluded and the point must be 
replaced by re-analysis.  Re-analysis of this interior standard must occur within the same 
12-hour tune time period for GC/MS methodologies and within 8 hours of the initial 
analysis of that standard for non-GC/MS methodologies.  All samples analyzed prior to the 
re-analyzed calibration curve point must be re-analyzed after the calibration curve is 
completed and re-processed against the final calibration curve. 

6.2.4. Instrumentation or support equipment that cannot be calibrated to specification or is 
otherwise defective is clearly labeled as out-of-service until it has been repaired and tested to 
demonstrate it meets the laboratory’s specifications. All repair and maintenance activities 
including service calls are documented in the maintenance log. Equipment sent off-site for 
calibration testing is packed and transported to prevent breakage and is in accordance with the 
calibration laboratory’s recommendations.  

6.2.5. In the event that recalibration of a piece of test equipment indicates the equipment may have 
been malfunctioning during the course of sample analysis, an investigation is performed. The 
results of the investigation along with a summary of the information reviewed are 
documented and maintained by the quality manager. If the investigation indicates sample 
results have been impacted, the customer is notified within 30 days. This allows for sufficient 
investigation and review of documentation to determine the impact on the analytical results. 
Instrumentation found to be consistently out of calibration is either repaired and positively 
verified or taken out of service and replaced. 

6.2.6. Raw data records are retained to document equipment performance. Sufficient raw data is 
retained to reconstruct the instrument calibration and explicitly connect the continuing 
calibration verification to the initial calibration. 

6.2.7. General Organic Calibration Procedures 

6.2.7.1. Calibration standards are prepared at a minimum of five concentrations for organic analyses 
(unless otherwise stipulated in the method). 

6.2.7.2. Initial calibration curves are evaluated against appropriate statistical models as required by 
the analytical methods. Curves that do not meet the appropriate criteria require corrective 
action that may include re-running the initial calibration curve.   Rounding to meet initial 
calibration criteria is not allowed, that is, 15.3 cannot be rounded down to meet a < 15% 
RSD requirement.  This also applies to linear and non-linear fit requirements.  All initial 
calibrations are verified with an initial calibration verification standard (ICV) obtained from 
a second manufacturer or second lot from the same manufacturer if that lot can be 
demonstrated as prepared independently from other lots prior to the analysis of samples. 
Sample results are quantitated from the initial calibration unless otherwise required by 
regulation, method, or program. 

6.2.7.3. The calibration curve is verified by the analysis of a mid-level continuing calibration 
verification (CCV) standard during the course of sample analysis.  This standard is from the 
same source as the initial calibration unless otherwise specified in the source method to be 
from an alternate source material.  Rounding to meet continuing calibration criteria is not 
allowed.  Continuing calibration verification is performed at the beginning and end of each 
analytical batch except if an internal standard is used, then only one verification at the 
beginning of the batch is needed, whenever it is expected that the analytical system may be 
out of calibration, if the time period for calibration has expired, or for analytical systems 
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that have specific calibration verification requirements. This verification standard must 
meet acceptance criteria in order for sample analysis to proceed. 

6.2.7.4. In the event that the CCV does not meet the acceptance criteria, a second CCV may be 
injected as part of the diagnostic evaluation and corrective action investigation. If the 
second CCV is acceptable, the analytical sequence may be continued. If both CCVs fail, the 
analytical sequence is terminated and corrective action is initiated. Sample analysis cannot 
begin until after documented corrective action has been completed and either two 
consecutive passing CCVs have been analyzed or the instrument has successfully passed a 
new initial calibration. All samples analyzed since the last compliant CCV are re-analyzed 
for methodologies utilizing external calibration.  

6.2.7.4.1. For DoD labs: the lab must re-analyze CCVs and all samples analyzed since the last 
successful calibration verification.  If re-analysis is not possible, the lab must notify 
the client prior to reporting data associated with a non-compliant CCV.  If these data 
are reported, the data must be qualified and explained in the case narrative.  If the lab 
routinely analyzes two CCVs, then both CCVs must be evaluated.  If either CCV 
fails, the lab must perform all required corrective actions and re-analyze all samples 
since the last acceptable calibration verification. 

6.2.7.5. When instruments are operating unattended, autosamplers may be programmed to inject 
consecutive CCVs as a preventative measure against CCV failure with no corrective action. 
In this case, both CCVs must be evaluated to determine potential impact to the results. A 
summary of the decision tree and necessary documentation are listed below: 

 If both CCVs meet the acceptance criteria, the analytical sequence is allowed to 
continue without corrective action. The 12 hour clock begins with the injection of the 
second CCV. 

 If the first CCV does not meet the acceptance criteria and the second CCV is 
acceptable, the analytical sequence is continued and the results are reported. 

 If the first CCV meets the acceptance criteria and the second CCV is out of control, 
the samples after the out of control CCV must be re-analyzed in a compliant 
analytical sequence. 

 If both CCVs are out of control, all samples since the last acceptable CCV must be 
re-analyzed in a compliant analytical sequence. 

6.2.7.6. Some analytical methods require that samples be bracketed by passing CCVs analyzed both 
before and after the samples. This is specific to each method but, as a general rule, all 
external calibration methods require bracketing CCVs. Most internal standard calibrations 
do not require bracketing CCVs. 

6.2.7.7. Some analytical methods require verification based on a time interval; some methods 
require a frequency based on an injection interval. The type and frequency of the calibration 
verifications is dependent on both the analytical method and possibly on the quality 
program associated with the samples. The type and frequency of calibration verification 
will be documented in the method specific SOP employed by each laboratory. 
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6.2.8. General Inorganic Calibration Procedures 
6.2.8.1. The instrument is initially calibrated with standards at multiple concentrations to establish 

the linearity of the instrument’s response. A calibration blank is also included. Initial 
calibration curves are evaluated against appropriate statistical models as required by the 
analytical methods.  Rounding to meet initial calibration criteria is not allowed.   This also 
applies to linear and non-linear fit requirements.  The number of calibration standards used 
depends on the specific method criteria or customer project requirements, although 
normally a minimum of three standards is used. 

6.2.8.2. The ICP and ICP/MS can be standardized with a zero point and a single point calibration if: 

 Prior to analysis, the zero point and the single point calibration are analyzed and a 
linear range has been established, 

 Zero point and single point calibration standards are analyzed with each batch 

 A standard corresponding to the LOQ is analyzed with the batch and meets the 
established acceptance criteria 

 The linearity is verified at the frequency established by the method or manufacturer. 
 

6.2.8.3. All initial calibrations are verified with an initial calibration verification standard (ICV) 
obtained from a second manufacturer or second lot from the same manufacturer if the lot 
can be demonstrated as prepared independently from other lots prior to the analysis of 
samples. Sample results are quantitated from the initial calibration unless otherwise 
required by regulation, method, or program.  

6.2.8.4. During the course of analysis, the calibration curve is periodically verified by the analysis 
of calibration verification standards (CCV). A calibration verification standard is analyzed 
within each analytical batch at method/program specific intervals to verify that the initial 
calibration is still valid. The CCV is also analyzed at the end of the analytical batch.  

6.2.8.5. A calibration blank is also run with each calibration verification standard to verify the 
cleanliness of the system. All reported results must be bracketed by acceptable CCVs. 
Instrument and method specific calibration acceptance criteria are explained within the 
specific analytical standard operating procedures for each facility. 

6.2.8.6. Interference check standards are also analyzed per method requirements and must meet 
acceptance criteria for metals analyses. 

6.2.9. Radiological Equipment 

6.2.9.1. Radiological Equipment should be calibrated at the appropriate frequency and whenever 
the equipment undergoes maintenance.  In the case of liquid scintillation counters the 
equipment shall be recalibrated when a significant move has taken place. 

6.2.9.2. Calibrations can vary with equipment; in the case of gas flow proportional counters 
standards that range the expected residue range for gross alpha and beta shall be used, with 
efficiency curves developed to encompass the range of client sample residues.  Any 
samples outside of this range shall be evaluated and the aliquot changed to accommodate 
the curve if necessary.  Beta emitters, or isotopes that are shown to have less than a 2% 
efficiency change with residue that are known to not experience self attenuation may be 
calibrated by using a least 3 standards of known activity and comparing the efficiency 
results to ensure all agree to a relative standard deviation of less than 5%. 
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6.2.9.3. Quench factors for liquid scintillation counters shall be prepared by adding varied amounts 
of quenching agent.  Any sample displaying a quench factor outside of the curve shall be 
evaluated.  If the quench factors are shown to not vary in efficiency by greater than 2% then 
an efficiency calibration can be established using at least 3 standards of known activity and 
comparing the efficiency results to ensure all agree to a relative standard deviation of less 
than 5%. 

6.2.9.4. Cross talk factors must also be evaluated when samples are known to contain ore than one 
beta or an alpha and beta emitter. 

6.2.9.5. All detectors must pass various daily tests depending upon the technology.  The criteria of 
these various tests should be known to the analyst.  Any detector that does not pass the 
daily check must be re-checked.  If the daily test fails a second time the detector must be 
taken out of service for that day.  Any detector that fails two daily checks must be evaluated 
and serviced if required.  In most instances two passing daily checks are required to put a 
detector back into service 

 

6.3. Support Equipment Calibration Procedures 
6.3.1. All support equipment is calibrated or verified at least annually using NIST traceable 

references over the entire range of use. The results of calibrations or verifications must be 
within the specifications required or the equipment will be removed from service until 
repaired. The laboratory maintains records to demonstrate the correction factors applied to 
working thermometers. 

6.3.2. On each day the equipment is used, balances, ovens, refrigerators (those used to keep samples 
and standards at required temperatures), freezers, and water baths are checked in the expected 
use range with NIST traceable references in order to ensure the equipment meets laboratory 
specifications and these checks are documented appropriately. 

6.3.3. Analytical Balances 

6.3.3.1. Each analytical balance is calibrated or verified at least annually by a qualified service 
technician. The calibration of each balance is verified each day of use with weights 
traceable to NIST bracketing the range of use. Calibration weights are ASTM Class 1 or 
other class weights that have been calibrated against a NIST standard weight and are re-
certified every 5 years at a minimum against a NIST traceable reference. Some 
accrediting agencies may require more frequent checks. If balances are calibrated by an 
external agency, verification of their weights must be provided. All information 
pertaining to balance maintenance and calibration is recorded in the individual balance 
logbook and/or is maintained on file in the Quality department. 

6.3.4. Thermometers 

6.3.4.1. Certified, or reference, thermometers are maintained for checking calibration of working 
thermometers. Reference thermometers are provided with NIST traceability for initial 
calibration and are re-certified, at a minimum, every 3 years with equipment directly 
traceable to NIST. 

6.3.4.2. Working thermometers are compared with the reference thermometers annually 
according to corporate metrology procedures. Each thermometer is individually numbered 
and assigned a correction factor based on the NIST reference source. In addition, working 
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thermometers are visually inspected by laboratory personnel prior to use and temperatures 
are documented. 

6.3.4.3. Laboratory thermometer inventory and calibration data are maintained in the Quality 
department. 

6.3.5. pH/Electrometers 

6.3.5.1. The meter is calibrated before use each day, using fresh buffer solutions. The range of pH 
that is used for calibration should bracket the pH measurements of the samples analyzed. 

  
6.3.6. Spectrophotometers 

6.3.6.1. During use, spectrophotometer performance is checked at established frequencies in 
analysis sequences against initial calibration verification (ICV) and continuing calibration 
verification (CCV) standards. 

6.3.7. Mechanical Volumetric Dispensing Devices 

6.3.7.1. Mechanical volumetric dispensing devices including bottle top dispensers (those that are 
critical in measuring a required amount of reagent), pipettes, and burettes, excluding Class 
A volumetric glassware, are checked for accuracy on a quarterly basis. Glass microliter 
syringes are checked for accuracy prior to initial use and reverified annually.  

6.3.7.2. Additional information regarding calibration and maintenance of laboratory support 
equipment can be found in SOP PGH-C-032 Support Equipment or its equivalent 
revision or replacement. 

 

6.4. Instrument/Equipment Maintenance 

6.4.1. The objectives of the Pace Analytical maintenance program are twofold: to establish a 
system of instrument care that maintains instrumentation and equipment at required levels 
of calibration and sensitivity, and to minimize loss of productivity due to repairs. 

6.4.2. The Operations Manager and/or department manager/supervisors are responsible for 
providing technical leadership to evaluate new equipment, solve equipment problems, and 
coordinate instrument repair and maintenance. Analysts have the primary responsibility to 
perform routine maintenance. 

6.4.3. To minimize downtime and interruption of analytical work, preventative maintenance is 
routinely performed on each analytical instrument. Up-to-date instructions on the use and 
maintenance of equipment are available to staff in the department where the equipment is 
used.  

6.4.4. Department manager/supervisors are responsible for maintaining an adequate inventory of 
spare parts required to minimize equipment downtime. This inventory includes parts and 
supplies that are subject to frequent failure, have limited lifetimes, or cannot be obtained 
in a timely manner should a failure occur. 

6.4.5. All major equipment and instrumentation items are uniquely identified to allow for 
traceability. Equipment/instrumentation is, unless otherwise stated, identified as a system 
and not as individual pieces. The laboratory maintains equipment records that include the 
following: 

 The name of the equipment and its software 
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 The manufacturer’s name, type, and serial number 
 Approximate date received and date placed into service 
 Current location in the laboratory 
 Condition when received (new, used, etc.) 
 Copy of any manufacturer’s manuals or instructions 
 Dates and results of calibrations and next scheduled calibration (if known) 
 Details of past maintenance activities, both routine and non-routine 
 Details of any damage, modification or major repairs 

  

6.4.6. All instrument maintenance is documented in maintenance logbooks that are assigned to 
each particular instrument or system. 

6.4.7. The maintenance log entry must include a summary of the results of that analysis and 
verification by the analyst that the instrument has been returned to an in-control status. In 
addition, each entry must include the initials of the analyst making the entry, the dates the 
maintenance actions were performed, and the date the entry was made in the maintenance 
logbook, if different from the date(s) of the maintenance. 

6.4.7.1. Return to control after maintenance may be demonstrated by the successful analysis of one 
or more QC samples depending upon the nature of the initial instrument problem. 

6.4.8. Any equipment that has been subjected to overloading or mishandling, or that gives 
suspect results, or has been shown to be defective, is taken out of service and clearly 
identified. The equipment shall not be used to analyze customer samples until it has been 
repaired and shown to perform satisfactorily. 
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7.0.   CONTROL OF DATA 
 

Analytical results processing, verification, and reporting are procedures employed that result in the 
delivery of defensible data. These processes include, but are not limited to, calculation of raw data into 
final concentration values, review of results for accuracy, evaluation of quality control criteria and 
assembly of technical reports for delivery to the data user. 
 
All analytical data undergo a well-defined, well-documented multi-tier review process prior to being 
reported to the customer. This section describes procedures used by PASI for translating raw analytical 
data into accurate final sample reports as well as PASI data storage policies.  

 

7.1. Analytical Results Processing 
7.1.1. When analytical, field, or product testing data is generated, it is either recorded in a bound 

laboratory logbook (e.g., Run log or Instrument log) or copies of computer-generated 
printouts that are appropriately labeled and filed. These logbooks and other laboratory 
records are kept in accordance with each facility’s Standard Operating Procedure for 
documentation storage and archival. If the laboratory chooses to minimize or eliminate its 
paper usage, these records can be kept on electronic media. In this case, the laboratory 
must ensure that there are sufficient redundant electronic copies so no data is lost due to 
unforeseen computer issues. 

7.1.2. The primary analyst is responsible for initial data reduction and review. This includes 
confirming compliance with required methodology, verifying calculations, evaluating 
quality control data, noting non-conformances in logbooks or as footnotes or narratives, 
and uploading analytical results into the LIMS.  The primary analyst must be clearly 
identified in all applicable logbooks, spreadsheets and LIMS fields. 

7.1.3.  The primary analyst then compiles the initial data package for verification. This 
compilation must include sufficient documentation for data review. It may include 
standard calibrations, chromatograms, manual integration documentation, electronic 
printouts, chain of custody forms, and logbook copies.  

7.1.4. Some agencies or customers require different levels of data reporting. For these special 
levels, the primary analyst may need to compile additional project information, such as 
initial calibration data or extensive spectral data, before the data package proceeds to the 
verification step. 

 
7.2. Data Verification 

7.2.1. Data verification is the process of examining data and accepting or rejecting it based on pre-
defined criteria. This review step is designed to ensure that reported data are free from 
calculation and transcription errors, that quality control parameters are evaluated, and that any 
non-conformances are properly documented. 

7.2.2. Analysts performing the analysis and subsequent data reduction have primary responsibility 
for quality of the data produced. The primary analyst initiates the data verification process by 
reviewing and accepting the data, provided QC criteria have been met for the samples being 
reported. Data review checklists, either hardcopy or electronic, are used to document the data 
review process. The primary analyst is responsible for the initial input of the data into the 
LIMS.  The primary analyst and reviewer must be clearly identified on all applicable data 
review checklists. 
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7.2.3. The completed data package is then sent to a designated qualified reviewer (this cannot be the 
primary analyst). The following criteria have been established to qualify someone as a data 
reviewer. To perform secondary data review, the reviewer must: 

7.2.3.1. Have a current Demonstration of Capability (DOC) study on file and have an SOP 
acknowledgement form on file for the method/procedure being reviewed; or, See Note 

7.2.3.2. Have a DOC on file for a similar method/technology (i.e., GC/MS) and have an SOP 
acknowledgment form on file for the method/procedure being reviewed; or, See Note 

7.2.3.3. Supervise or manage a Department and have an SOP acknowledgment form on file for 
the method/procedure being reviewed; or, 

7.2.3.4. Have significant background in the department/methods being reviewed through 
education or experience and have an SOP acknowledgment form on file for the 
method/procedure being reviewed. 

7.2.4. Note: Secondary reviewer status must be approved personally by the SQM/QM or 
SGM/GM/AGM/OM in the event that this person has no prior experience on the specific 
method or general technology. 

7.2.5. This reviewer provides an independent technical assessment of the data package and technical 
review for accuracy according to methods employed and laboratory protocols. This 
assessment involves a quality control review for use of the proper methodology and detection 
limits, compliance to quality control protocol and criteria, presence and completeness of 
required deliverables, and accuracy of calculations and data quantitation. The reviewer 
validates the data entered into the LIMS and documents approval of manual integrations. 

7.2.6. Once the data have been technically reviewed and approved, authorization for release of the 
data from the analytical section is indicated by initialing and dating the data review checklist 
or otherwise initialing and dating the data (or designating the review of data electronically). 
The Operations or Project Manager examines the report for method appropriateness, 
detection limits and QC acceptability. Any deviations from the referenced methods are 
checked for documentation and validity, and QC corrective actions are reviewed for 
successful resolution.  

7.2.7. Additional information regarding data review procedures can be found in SOP S-ALL-Q-037 
Data Review or its equivalent revision or replacement, as well as in SOP PGH-C-030 Manual 
Integration or its equivalent revision or replacement. 

7.2.8. The Data Checker program will process validated data for a given project against a set of pre-
determined requirements and known chemistry relationships.  The program creates a report 
that includes a series of warnings and errors for any requirement or condition determined to 
be suspect or incorrect.  These warnings and error counts are displayed on the “Project 
Inquiry by Client” screen and on the final Data Checker reports.  For projects that have any 
number of warnings or errors, the Data Checker report will provide a message that identifies 
the source and condition of the error or warning. A report is generated that is reviewed by the 
Project Manager. Any warnings and errors are evaluated. All errors are addressed prior to the 
final report being generated. Data Checker is not applied to radiological reports due to the 
limitation of the LIMS. 

7.2.9. At a minimum, at least 10% of all DoD projects analyzed at PASI-PGH are reviewed by the 
Quality department.  This 10% review can be done after the data have been submitted to the 
clients.  See SOP S-ALL-Q-011 (or equivalent replacement), Audits and Inspections, for 
full Quality department final report and raw data review requirements.  
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7.3. Data Reporting 
7.3.1. Data for each analytical fraction pertaining to a particular PASI project number are delivered 

to the Project Manager for assembly into the final report. All points mentioned during 
technical and QC reviews are included in a case narrative if there is potential for data to be 
impacted. 

7.3.2. Final reports are prepared according to the level of reporting required by the customer and 
can be transmitted to the customer via hardcopy or electronic deliverable. A standard PASI 
final report consists of the following components: 

7.3.2.1. A title which designates the report as “Final Report”, “Laboratory Results”, “Certificate 
of Results”, etc.; 

7.3.2.2. Name and address of laboratory (or subcontracted laboratories, if used); 

7.3.2.3. Phone number and name of laboratory contact to where questions can be referred; 

7.3.2.4. A unique identification number for the report. The pages of the report shall be numbered 
and a total number of pages shall be indicated; 

7.3.2.5. Name and address of customer and name of project; 

7.3.2.6. Unique identification of samples analyzed as well as customer sample IDs; 

7.3.2.7. Identification of any sample that did not meet acceptable sampling requirements of the 
relevant governing agency, such as improper sample containers, holding times missed, 
sample temperature, etc.; 

7.3.2.8. Date and time of collection of samples, date of sample receipt by the laboratory, dates of 
sample preparation and analysis, and times of sample preparation and analysis when the 
holding time for either is 72 hours or less; 

7.3.2.9. Identification of the test methods used; 

7.3.2.10. Identification of sampling procedures if sampling was conducted by the laboratory; 

7.3.2.11. Deviations from, additions to, or exclusions from the test methods. These can include 
failed quality control parameters, deviations caused by the matrix of the sample, etc., and 
can be shown as a case narrative or as defined footnotes to the analytical data; 

7.3.2.12. Identification of whether calculations were performed on a dry or wet-weight basis; 

7.3.2.13. Reporting limits used; 

7.3.2.14. Final results or measurements, supported by appropriate chromatograms, charts, tables, 
spectra, etc.; 

7.3.2.15. A signature and title, electronic or otherwise, of person accepting responsibility for the 
content of the report; 

7.3.2.16. Date report was issued; 

7.3.2.17. A statement clarifying that the results of the report relate only to the samples tested or to 
the samples as they were received by the laboratory; 

7.3.2.18. If necessary, a statement indicating that the report must not be reproduced except in full, 
without the written approval of the laboratory; 
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7.3.2.19. Identification of all test results provided by a subcontracted laboratory or other outside 
source; 

7.3.2.20. Identification of results obtained outside of quantitation levels. 

7.3.3. In addition to the requirements listed above, final reports shall also contain the following 
items when necessary for the interpretation of results: 

7.3.3.1. Deviations from, additions to, or exclusions from the test method, and information on 
specific test conditions, such as environmental conditions; 

7.3.3.2. Where relevant, a statement of compliance/non-compliance with requirements and/or 
specifications (e.g., the TNI standard); 

7.3.3.3. Where applicable, a statement on the estimated uncertainty of measurement; information 
on uncertainty is needed in test reports when it is relevant to the validity or application of 
the test results, when a customer’s instruction so requires, or when the uncertainty affects 
compliance to a specification limit; 

7.3.3.4. Where appropriate and needed, opinions and interpretations, which may include opinions 
on the compliance/non-compliance of the results with requirements, fulfillment of 
contractual requirements, recommendations on how to use the results, and guidance to be 
used for improvement; 

7.3.4. For DoD , in reference to item 7.3.2.8 listed above, both date and time of preparation and 
analysis are considered essential information, regardless of the length of the holding time, and 
shall be included as part of the laboratory report. 

7.3.5. Any changes made to a final report shall be designated as “Revised” or equivalent wording. 
The laboratory must keep sufficient archived records of all laboratory reports and revisions. 
For higher levels of data deliverables, a copy of all supporting raw data is sent to the customer 
along with a final report of results. When possible, the PASI facility will provide electronic 
data deliverables (EDD) as required by contracts or upon customer request.  

7.3.6. Customer data that requires transmission by telephone, telex, facsimile or other electronic 
means undergoes appropriate steps to preserve confidentiality. 

7.3.7. The following positions are the only approved signatories for PASI final reports: 
 Senior General Manager 
 General Manager 
 Assistant General Manager 
 Senior Quality Manager 
 Quality Manager 
 Client Services Manager 
 Project Manager 
 Project Coordinator 

  

7.4. Data Security 
7.4.1. All data including electronic files, logbooks, extraction/digestion/distillation worksheets, 

calculations, project files and reports, QA and Administrative records/data and any other 
information used to produce the technical report are maintained secured and retrievable by the 
PASI facility. 
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7.5. Data Archiving 
7.5.1. All records compiled by PASI are maintained legible and retrievable and stored secured in 

a suitable environment to prevent loss, damage, or deterioration by fire, flood, vermin, 
theft, and/or environmental deterioration. Records are retained for a minimum of five 
years unless superseded by federal, state, contractual, and/or accreditation requirements. 
These records may include, but are not limited to, customer data reports, calibration and 
maintenance of equipment, raw data from instrumentation, quality control documents, 
observations, calculations, and logbooks. These records are retained in order to provide for 
possible historical reconstruction including sampling, receipt, preparation, analysis, and 
personnel involved. TNI-related records will be made readily available to accrediting 
authorities. Access to archived data is documented and controlled by the SQM/QM or a 
designated Data Archivist. 

7.5.2. Records that are computer generated have either a hard copy or electronic write protected 
backup copy. Hardware and software necessary for the retrieval of electronic data is 
maintained with the applicable records. Archived electronic records are stored protected 
against electronic and/or magnetic sources. 

7.5.3. In the event of a change in ownership, accountability or liability, reports of analyses 
performed pertaining to accreditation will be maintained by the acquiring entity for a 
minimum of five years. In the event of bankruptcy, laboratory reports and/or records will 
be transferred to the customer and/or the appropriate regulatory entity upon request. 

 

7.6. Data Disposal 
7.6.1. Data that has been archived for the facility’s required storage time may be disposed of in a 

secure manner by shredding, returning to customer, or utilizing some other means that 
does not jeopardize data confidentiality. Records of data disposal will be archived for a 
minimum of seven years unless superseded by federal, contractual, and/or accreditation 
requirements.  Data disposal includes any preliminary or final reports that are disposed. 

. 
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8.0.   QUALITY SYSTEM AUDITS AND REVIEWS 
 

8.1. Internal Audits  
8.1.1. Responsibilities 

8.1.1.1. The SQM/QM is responsible for designing and/or conducting internal audits in accordance 
with a predetermined schedule and procedure. Since internal audits represent an 
independent assessment of laboratory functions, the auditor must be functionally 
independent from laboratory operations to ensure objectivity.  The auditor must be trained, 
qualified, and familiar enough with the objectives, principles, and procedures of laboratory 
operations to be able to perform a thorough and effective evaluation.  The SQM/QM 
evaluates audit observations and verifies the completion of corrective actions. In addition, 
a periodic corporate audit will be conducted. The corporate audits will focus on the 
effectiveness of the Quality System as outlined in this manual but may also include other 
quality programs applicable to an individual laboratory. 

 

8.1.2. Scope and Frequency of Internal Audits  

8.1.2.1. The complete internal audit process consists of the following four sections: 

 Raw Data Review audits- conducted according to a schedule per local SQM/QM. A 
certain number of these data review audits are conducted per quarter to accomplish 
this yearly schedule; 

 Quality System audits- considered the traditional internal audit function and 
includes analyst interviews to help determine whether practice matches method 
requirements and SOP language; 

 Final Report reviews; 
 Corrective Action Effectiveness Follow-up. 

8.1.2.2. Internal systems audits are conducted yearly at a minimum. The scope of these audits 
includes evaluation of specific analytical departments or a specific quality related system 
as applied throughout the laboratory. 

8.1.2.3. Where the identification of non-conformities or departures cast doubt on the laboratory’s 
compliance with its own policies and procedures, the lab must ensure that the appropriate 
areas of activity are audited as soon as possible.  Examples of system-wide elements that 
can be audited include: 

 Quality Systems documents, such as Standard Operating Procedures, training 
documents, Quality Assurance Manual, and all applicable addenda 

 Data records and non-technical documents 
 Personnel and training files. 
 General laboratory safety protocols. 
 Chemical handling practices, such as labeling of reagents, solutions, and standards 

as well as all associated documentation. 
 Documentation concerning equipment and instrumentation, calibration/maintenance 

records, operating manuals. 
 Sample receipt and management practices. 
 Analytical documentation, including any discrepancies and corrective actions. 
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 General procedures for data security, review, documentation, reporting, and 
archiving. 

 Data integrity issues such as proper manual integrations. 
 

8.1.2.4. When the operations of a specific department are evaluated, a number of additional 
functions are reviewed including: 

 Detection limit studies 
 Internal chain of custody documentation 
 Documentation of standard preparations 
 Quality Control limits and Control charts 

 

8.1.2.5. Certain projects may require an internal audit to ensure laboratory conformance to site 
work plans, sampling and analysis plans, QAPPs, etc. 

8.1.2.6. A representative number of data audits are completed annually.  Findings from these data 
audits are handled in the same manner as those from other internal and external audits. 

8.1.2.7. The laboratory, as part of their overall internal audit program, ensures that a review is 
conducted with respect to any evidence of inappropriate actions or vulnerabilities related 
to data integrity. Discovery and reporting of potential data integrity issues are handled in a 
confidential manner. All investigations that result in findings of inappropriate activity are 
fully documented, including the source of the problem, the samples and customers 
affected the impact on the data, the corrective actions taken by the laboratory, and which 
final reports had to be re-issued. Customers must be notified within 30 days after the data 
investigation is completed and the impact to final results is assessed. 

 

8.1.3. Internal Audit Reports and Corrective Action Plans 

8.1.3.1. Additional information can be found in SOP S-ALL-Q-011 Internal and External 
Audits or its equivalent revision or replacement. 

8.1.3.2. A full description of the audit, including the identification of the operation audited, the 
date(s) on which the audit was conducted, the specific systems examined, and the 
observations noted are summarized in an internal audit report. Although other personnel 
may assist with the performance of the audit, the SQM/QM writes and issues the internal 
audit report identifying which audit observations are deficiencies that require corrective 
action. 

8.1.3.3. When audit findings cast doubt on the effectiveness of the operations or on the 
correctness of validity of the laboratory’s environmental test results, the laboratory will 
take timely corrective action and notify the customer in writing within three business 
days, if investigations show that the laboratory results may have been affected. 

8.1.3.4. Once completed, the internal audit report is issued jointly to the SGM/GM/AGM/OM and 
the manager(s)/supervisor(s) of the audited operation at a minimum. The responsible 
manager(s)/supervisor(s) responds within 14 days with a proposed plan to correct all of the 
deficiencies cited in the audit report. The SQM/QM may grant additional time for 
responses to large or complex deficiencies (not to exceed 30 days). Each response must 
include timetables for completion of all proposed corrective actions. 
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8.1.3.5. The SQM/QM reviews the audit responses. If the response is accepted, the SQM/QM 
uses the action plan and timetable as a guideline for verifying completion of the 
corrective action(s). If the SQM/QM determines that the audit response does not 
adequately address the correction of cited deficiencies, the response will be returned for 
modification.  

8.1.3.6. To complete the audit process, the SQM/QM performs a re-examination of the areas 
where deficiencies were found to verify that all proposed corrective actions have been 
implemented. An audit deficiency is considered closed once implementation of the 
necessary corrective action has been audited and verified. This is usually within 60-90 
days after implementation. If corrective action cannot be verified, the associated 
deficiency remains open until that action is completed. 

 

8.2. External Audits 
8.2.1. PASI laboratories are audited regularly by regulatory agencies to maintain laboratory 

certifications and by customers to maintain appropriate specific protocols. 

8.2.2. Audit teams external to the company review the laboratory to assess the effectiveness of 
systems and degree of technical expertise. The SQM/QM and other QA staff host the audit 
team and assist in facilitation of the audit process. Generally, the auditors will prepare a 
formalized audit report listing deficiencies observed and follow-up requirements for the 
laboratory. In some cases, items of concern are discussed during a debriefing convened at 
the end of the on-site review process.  

8.2.3. The laboratory staff and supervisors develop corrective action plans to address any 
deficiencies with the guidance of the SQM/QM.  The SGM/GM/AGM/OM provides the 
necessary resources for staff to develop and implement the corrective action plans. The 
SQM/QM collates this information and provides a written response to the audit team. The 
response contains the corrective action plan and expected completion dates for each element 
of the plan. The SQM/QM follows-up with the laboratory staff to ensure corrective actions 
are implemented and that the corrective action was effective. 

 

8.3. Quarterly Quality Reports 
8.3.1. The SQM/QM is responsible for preparing a quarterly report to management summarizing 

the effectiveness of the laboratory Quality Systems. This status report will include: 

 Overview of quality activities for the quarter 
 Certification status 
 Proficiency Testing study results 
 SOP revision activities 
 Internal audit (method/system) findings 
 Manual integration audit findings (Mintminer) 
 Raw Data and Final Report review findings 
 MDL activities 
 Other significant Quality System items 
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8.3.2. The Corporate Director of Quality utilizes the information from each laboratory to make 
decisions impacting the quality program compliance of the company as a whole. Each 
SGM/GM/AGM/OM utilizes the quarterly report information to make decisions impacting 
Quality Systems and operational systems at a local level. 

8.3.3. Additional information can be found in SOP S-ALL-Q-014 Quarterly Quality Report or 
its equivalent revision or replacement. 

 
8.4. Annual Managerial Review  

8.4.1. A managerial review of Quality Systems is performed on an annual basis at a minimum. 
This allows for assessing program effectiveness and introducing changes and/or 
improvements.  

8.4.2. The managerial review must include the following topics of discussion: 

 Suitability of quality management policies and procedures  
 Manager/Supervisor reports 
 Internal audit results 
 Corrective and preventive actions 
 External assessment results 
 Proficiency testing studies 
 Sample capacity and scope of work changes 
 Customer feedback, including complaints 
 Recommendations for improvement,  
 Other relevant factors, such as quality control activities, resources, and staffing. 

 
8.4.3. This managerial review must be documented for future reference by the SQM/QM and 

copies of the report are distributed to laboratory staff. Results must feed into the laboratory 
planning system and must include goals, objectives, and action plans for the coming year. 
The laboratory shall ensure that any actions identified during the review are carried out 
within an appropriate and agreed upon timescale. These Reviews may take place as 
separate events with separate reports. 

 
8.5. Customer Service Reviews 

8.5.1. As part of the annual managerial review listed previously, the sales staff is responsible for 
reporting on customer feedback, including complaints. The acquisition of this information 
is completed by performing surveys. 

8.5.2. The sales staff continually receives customer feedback, both positive and negative, and 
reports this feedback to the laboratory management in order for them to evaluate and 
improve their management system, testing activities and customer service. 

8.5.3. In addition, the labs must be willing to cooperate with customers or their representatives to 
clarify customer requests and to monitor the laboratory’s performance in relation to the 
work being performed for the customers.  This cooperation may include providing the 
customer reasonable access to relevant areas of the lab for the witnessing of tests being 
performed; or the preparation of samples or data deliverables to be used for verification 
purposes. 
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8.5.4. Customer service is an important aspect to Pace’s overall objective of providing a quality 
product.  Good communication should be provided to the customer’s throughout projects.  
The lab should inform the customer of any delay or major deviations in the performance of 
analytical tests. 
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    9.0.   CORRECTIVE ACTION  
 

Additional information can be found in SOP S-ALL-Q-012 Corrective and Preventive Actions or 
its equivalent revision or replacement. 
 
During the process of sample handling, preparation, and analysis, or during review of quality control 
records, or during reviews of non-technical portions of the lab, certain occurrences may warrant the 
necessity of corrective actions. These occurrences may take the form of analyst errors, deficiencies 
in quality control, method deviations, or other unusual circumstances. The Quality System of PASI 
provides systematic procedures for the documentation, monitoring, completion of corrective actions, 
and follow-up verification of the effectiveness of these corrective actions. This can be done using 
PASI’s LabTrack system  or other system that lists among at a minimum, the deficiency by issue 
number, the deficiency source, responsible party, root cause, resolution, due date, and date resolved. 

 

9.1. Corrective Action Documentation  
9.1.1. The following items are examples of sources of laboratory deviations or non-conformances 

that warrant some form of documented corrective action: 

 Internal Laboratory Non-Conformance Trends 
 PE/PT Sample Results 
 Internal and External Audits 
 Data or Records Review (including non-technical records) 
 Client Complaints 
 Client Inquiries 
 Holding Time violations  

 

9.1.2. Documentation of corrective actions may be in the form of a comment or footnote on the 
final report that explains the deficiency (e.g., matrix spike recoveries outside of acceptance 
criteria) or it may be a more formal documentation (either paper system or computerized 
spreadsheet). This depends on the extent of the deficiency, the impact on the data, and the 
method or customer requirements for documentation.  

9.1.3. The person who discovers the deficiency or non-conformance initiates the corrective action 
documentation on the Non-Conformance Corrective/ Preventive Action report and/or 
LabTrack. The documentation must include the affected projects and sample numbers, the 
name of the applicable Project Manager, the customer name, and the sample matrix 
involved. The person initiating the corrective action documentation must also list the known 
causes of the deficiency or non-conformance as well as any corrective/preventative actions 
that they have taken. Preventive actions must be taken in order to prevent or minimize the 
occurrence of the situation. 

9.1.4. In the event that the laboratory is unable to determine the cause, laboratory personnel and 
management staff will start a root cause analysis by going through an investigative process. 
During this process, the following general steps must be taken into account: defining the 
non-conformance, assigning responsibilities, determining if the condition is significant, and 
investigating the root cause of the nonconformance. General non-conformance investigative 
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techniques follow the path of the sample through the process looking at each individual step 
in detail. The root cause must be documented within LabTrack or on the 
Corrective/Preventive Action Report.  

9.1.5. After all the documentation is completed, the routing of the Corrective/Preventive Action 
Report and /or LabTrack will continue from the person initiating the corrective action, to 
their immediate supervisor or the applicable Project Manager and finally to the SQM/QM, if 
applicable, who may be responsible for final review and signoff of corrective/preventive 
actions. 

9.1.6. In the event that analytical testing or results do not conform to documented laboratory 
policies or procedures, customer requirements, or standard specifications, the laboratory 
shall investigate the significance of the non-conformance and document appropriate 
corrective actions.  The proper level of laboratory management will review any departure 
from these requirements for technical suitability.  These departures are permitted only with 
the approval of the SGM/GM/AGM/OM or the SQM/QM.  Where necessary, Project 
Management will notify the customer of the situation and will advise of any ramifications to 
data quality (with the possibility of work being recalled). The procedures for handling non-
conforming work are detailed in SOP S-ALL-Q-012 Corrective and Preventive Actions 
or its equivalent revision or replacement. 

 

9.2. Corrective Action Completion  
9.2.1. Internal Laboratory Non-Conformance Trends  

9.2.1.1. There are several types of non-conformance trends that may occur in the laboratory that 
would require the initiation of a corrective action report. Laboratories may choose to initiate 
a corrective action for all instances of one or more of these categories if they so choose, 
however the intent is that each of these would be handled according to its severity; one time 
instances could be handled with a footnote or qualifier whereas a systemic problem with 
any of these categories may require an official corrective action process. These categories, 
as defined in the Corrective Action SOP are as follows: 

 Login error 
 Preparation Error  
 Contamination  
 Calibration Failure  
 Internal Standard Failure  
 LCS Failure  
 Laboratory accident  
 Spike Failure  
 Instrument Failure 
 Final Reporting error  

 
In the event that product testing of nuclear facility equipment results in a noncompliance it must 
be evaluated to determine if it is a 10CFR50 Appendix B/NQA-1 reportable non-conformance. 
All such instances must be documented and brought to the Project Manager and Quality 
Departments attention for resolution and reporting to the client and/or proper authorities. 

9.2.2. PE/PT Sample Results  
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9.2.2.1. Any PT result assessed as “not acceptable” requires an investigation and applicable 
corrective actions. The operational staff is made aware of the PT failures and they are 
responsible for reviewing the applicable raw data and calibrations and list possible causes 
for error. The SQM/QM reviews their findings and initiates another external PT sample or 
an internal PT sample to try and correct the previous failure. Replacement PT results must 
be monitored by the SQM/QM and reported to the applicable regulatory authorities. 

9.2.3. Internal and External Audits  

9.2.3.1. The SQM/QM is responsible for documenting all audit findings and their corrective 
actions. This documentation must include the initial finding, the persons responsible for the 
corrective action, the due date for responding to the auditing body, the root cause of the 
finding, and the corrective actions needed for resolution. The SQM/QM is also responsible 
for providing any back-up documentation used to demonstrate that a corrective action has 
been completed. 

9.2.4. Data Review  

9.2.4.1. In the course of performing primary and secondary review of data or in the case of raw data 
reviews (e.g., by the SQM/QM), errors may be found which require corrective actions. Any 
finding that affects the quality of the data requires some form of corrective action, which 
may include revising and re-issuing of final reports. 

9.2.5. Client Complaints  

9.2.5.1. Project Managers are responsible for issuing corrective action forms, when warranted, for 
customer complaints. As with other corrective actions, the possible causes of the problem 
are listed and the form is passed to the appropriate analyst or supervisor for investigation. 
After potential corrective actions have been determined, the Project Manager reviews the 
corrective action form to ensure all customer needs or concerns are being adequately 
addressed. 

9.2.6. Client Inquiries  

9.2.6.1. When an error on the customer report is discovered, the Project Manager is responsible for 
initiating a formal corrective action form that describes the failure (e.g., incorrect analysis 
reported, reporting units are incorrect, or reporting limits do not meet objectives). The 
Project Manager is also responsible for revising the final report if necessary and submitting 
it to the customer.  

9.2.7. Holding Time Violations   

9.2.7.1. In the event that a holding time has been missed, the analyst or supervisor must complete a 
formal corrective action form. The Project Manager and the SQM/QM must be made aware 
of all holding time violations.  

9.2.7.2. The Project Manager must contact the customer in order that appropriate decisions are 
made regarding the hold time excursion and the ultimate resolution is then documented and 
included in the customer project file. The SQM/QM includes a list of all missed holding 
times in their Quarterly Report to the corporate quality office. 
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9.3. Preventive Action Documentation 
9.3.1. Pace laboratories can take advantage of several available information sources in order to 

identify needed improvements in all of their systems including technical, managerial, and 
quality. These sources may include: 

 Management Continuous Improvement Plan (CIP) metrics which are used by all 
production departments within Pace. When groups compare performance across the 
company, ways to improve systems may be discovered. These improvements can be 
made within a department or laboratory-wide. 

 Annual managerial reviews- part of this TNI-required and NVLAP-required review is 
to look at all processes and procedures used by the laboratory over the past year and to 
determine ways to improve these processes in the future. 

 Quality systems reviews- any frequent checks of quality systems (monthly logbook 
reviews, etc.) can uncover issues that can be corrected or adjusted before they become 
a larger issue. 

9.3.2. When improvement opportunities are identified or if preventive action is required, the 
laboratory can develop, implement, and monitor preventive action plans.  
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10.0. GLOSSARY 
 
The source of some of the definitions is indicated previous to the actual definition (e.g., TNI, DoD). 
 
3P Program The Pace Analytical continuous improvement program that focuses on 

Process, Productivity, and Performance. Best Practices are identified that can 
be used by all PASI labs. 

Acceptance Criteria TNI and DoD- Specified limits placed on characteristics of an item, process, or 
service defined in requirement documents. 

Accreditation TNI and DoD- The process by which an agency or organization evaluates and 
recognizes a laboratory as meeting certain predetermined qualifications or 
standards, thereby accrediting the laboratory. 

Accrediting Authority DoD- The Territorial, State or Federal agency having responsibility and 
accountability for environmental laboratory accreditation and which grants 
accreditation. 

Accrediting  (or 
Accreditation) Body 

DoD- Authoritative body that performs accreditation. 

Accuracy TNI and DoD- The degree of agreement between an observed value and an 
accepted reference value. Accuracy includes a combination of random error 
(precision) and systematic error (bias) components that are due to sampling 
and analytical operations; a data quality indicator. 

Aliquot DoD- A discrete, measured, representative portion of a sample taken for 
analysis. 

Analysis Code 
(Acode) 

All the set parameters of a test, such as Analytes, Method, Detection Limits 
and Price. 

Analysis Sequence A compilation of all samples, standards and quality control samples run during 
a specific amount of time on a particular instrument in the order they are 
analyzed.  

Analyst TNI and DoD- The designated individual who performs the “hands-on” 
analytical methods and associated techniques and who is the one responsible 
for applying required laboratory practices and other pertinent quality controls 
to meet the required level of quality. 

Analyte DoD- The specific chemicals or components for which a sample is analyzed; it 
may be a group of chemicals that belong to the same chemical family, and 
which are analyzed together. 

Analytical 
Uncertainty 

TNI- A subset of Measurement Uncertainty that includes all laboratory 
activities performed as part of the analysis. 

Assessment TNI - The evaluation process used to measure or establish the performance, 
effectiveness, and conformance of an organization and/or its system to defined 
criteria (to the standards and requirements of laboratory accreditation). 
DoD- The evaluation process used to measure the performance or 
effectiveness of a system and its elements against specific criteria.  Note: In 
this standard (DoD), assessment is an all-inclusive term used to denote any of 
the following: audit, performance evaluation, peer review, inspection, or 
surveillance. 

Atomic Absorption 
Spectrometer 

Instrument used to measure concentration in metals samples. 

Atomization DoD- A process in which a sample is converted to free atoms. 
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Audit TNI- A systematic and independent examination of facilities, equipment, 
personnel, training, procedures, record-keeping, data validation, data 
management, and reporting aspects of a system to determine whether QA/QC 
and technical activities are being conducted as planned and whether these 
activities will effectively achieve quality objectives. 
DoD- A systematic evaluation to determine the conformance to quantitative 
and qualitative specifications of some operational function or activity. 

Background Radiation which is due to sources other than the source of interest (samples) in a 
measurement of radiation and which is detected by the measuring apparatus. 

Batch TNI and DoD- Environmental samples that are prepared and/or analyzed 
together with the same process and personnel, using the same lot(s) of 
reagents. A preparation batch is composed of one to 20 environmental 
samples of the same quality systems matrix, meeting the above-mentioned 
criteria and with a maximum time between the start of processing of the first 
and last sample in the batch to be 24 hours. An analytical batch is composed of 
prepared environmental samples (extracts, digestates or concentrates) which 
are analyzed together as a group. An analytical batch can include prepared 
samples originating from various quality system matrices and can exceed 20 
samples. 
 

Bias TNI- The systematic or persistent distortion of a measurement process, which 
causes errors in one direction (i.e., the expected sample measurement is 
different from the sample’s true value).  

Blank TNI and DoD- A sample that has not been exposed to the analyzed sample 
stream in order to monitor contamination during sampling, transport, storage 
or analysis. The blank is subjected to the usual analytical and measurement 
process to establish a zero baseline or background value and is sometimes used 
to adjust or correct routine analytical results. 

Blind Sample DoD- A sub-sample for analysis with a composition known to the submitter. 
The analyst/laboratory may know the identity of the sample but not its 
composition. It is used to test the analyst’s or laboratory’s proficiency in the 
execution of the measurement process. 

BNA (Base Neutral 
Acid compounds) 

A list of semi-volatile compounds typically analyzed by mass spectrometry 
methods. Named for the way they can be extracted out of environmental 
samples in an acidic, basic or neutral environment. 

BOD (Biochemical 
Oxygen Demand) 

Chemical procedure for determining how fast biological organisms use up 
oxygen in a body of water. 

Calibration TNI and DoD- A set of operations that establish, under specified conditions, 
the relationship between values of quantities indicated by a measuring 
instrument or measuring system, or values represented by a material measure 
or a reference material, and the corresponding values realized by standards. 1) 
In calibration of support equipment, the values realized by standards are 
established through the use of reference standards that are traceable to the 
International System of Units (SI); 2) In calibration according to test methods, 
the values realized by standards are typically established through the use of 
Reference Materials that are either purchased by the laboratory with a 
certificate of analysis or purity, or prepared by the laboratory using support 
equipment that has been calibrated or verified to meet specifications. 
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Calibration Curve  TNI- The mathematical relationship between the known values, such as 
concentrations, of a series of calibration standards and their instrument 
response. 
DoD- The graphical relationship between the known values, such as 
concentrations, of a series of calibration standards and their instrument 
response. 

Calibration Method DoD- A defined technical procedure for performing a calibration. 
Calibration Range DoD- The range of values (concentrations) between the lowest and highest 

calibration standards of a multi-level calibration curve. For metals analysis 
with a single-point calibration, the low-level calibration check standard and the 
high standard establish the linear calibration range, which lies within the linear 
dynamic range. 

Calibration Standard TNI- A substance or reference material used for calibration. 
DoD- A substance or reference material used to calibrate an instrument. 

Certified Reference 
Material (CRM) 

TNI- Reference material accompanied by a certificate, having a value, 
measurement uncertainty, and stated metrological traceability chain to a 
national metrology institute. 
DoD- A reference material one or more of whose property values are certified 
by a technically valid procedure, accompanied by or traceable to a certificate 
or other documentation which is issued by a certifying body. 

Chain of Custody DoD- An unbroken trail of accountability that verifies the physical security of 
samples, data, and records. 

Chain of custody 
Form (COC) 

TNI and DoD- Record that documents the possession of the samples from the 
time of collection to receipt in the laboratory. This record generally includes: 
the number and type of containers; the mode of collection, the collector, time 
of collection; preservation; and requested analyses. 

Chemical Oxygen 
Demand (COD) 

A test commonly used to indirectly measure the amount of organic compounds 
in water. 

Client (referred to by 
ISO as Customer) 

DoD- Any individual or organization for whom items or services are furnished 
or work performed in response to defined requirements and expectations. 

Code of Federal 
Regulations (CFR) 

A codification of the general and permanent rules published in the Federal 
Register by agencies of the federal government. 

Comparability  An assessment of the confidence with which one data set can be compared to 
another. Comparable data are produced through the use of standardized 
procedures and techniques. 

Completeness The percent of valid data obtained from a measurement system compared to 
the amount of valid data expected under normal conditions. The equation for 
completeness is:  
 
% Completeness = (Valid Data Points/Expected Data Points)*100 

Confirmation TNI and DoD- Verification of the identity of a component through the use of 
an approach with a different scientific principle from the original method. 
These may include, but are not limited to: second-column confirmation; 
alternate wavelength; derivatization; mass spectral interpretation; alternative 
detectors; or additional cleanup procedures. 

Conformance DoD- An affirmative indication or judgment that a product or service has met 
the requirements of the relevant specifications, contract, or regulation; also the 
state of meeting the requirements. 
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Congener DoD- A member of a class of related chemical compounds (e.g., PCBs, 
PCDDs). 

Consensus Standard DoD- A standard established by a group representing a cross-section of a 
particular industry or trade, or a part thereof. 

Continuing 
Calibration Blank 
(CCB) 

A blank sample used to monitor the cleanliness of an analytical system at a 
frequency determined by the analytical method. 

Continuing 
Calibration Check 
Compounds (CCC) 

Compounds listed in mass spectrometry methods that are used to evaluate an 
instrument calibration from the standpoint of the integrity of the system. High 
variability would suggest leaks or active sites on the instrument column. 

Continuing 
Calibration 
Verification 

DoD- The verification of the initial calibration that is required during the 
course of analysis at periodic intervals. Continuing calibration verification 
applies to both external and internal standard calibration techniques, as well as 
to linear and non-linear calibration models. 

Continuing 
Calibration 
Verification (CCV) 
Standard 

Also referred to as a CVS in some methods, it is a standard used to verify the 
initial calibration of compounds in an analytical method. CCVs are analyzed at 
a frequency determined by the analytical method. 

Continuous Emission 
Monitor (CEM) 

A flue gas analyzer designed for fixed use in checking for environmental 
pollutants. 

Contract Laboratory 
Program (CLP) 

A national network of EPA personnel, commercial labs, and support 
contractors whose fundamental mission is to provide data of known and 
documented quality. 

Contract Required 
Detection Limit 
(CRDL) 

Detection limit that is required for EPA Contract Laboratory Program (CLP) 
contracts. 

Contract Required 
Quantitation Limit 
(CRQL) 

Quantitation limit (reporting limit) that is required for EPA Contract 
Laboratory Program (CLP) contracts. 

Control Chart A graphic representation of a series of test results, together with limits within 
which results are expected when the system is in a state of statistical control 
(see definition for Control Limit) 

Control Limit A range within which specified measurement results must fall to verify that the 
analytical system is in control. Control limit exceedances may require 
corrective action or require investigation and flagging of non-conforming data. 

Corrective Action DoD- The action taken to eliminate the causes of an existing non-conformity, 
defect, or other undesirable situation in order to prevent recurrence. 

Corrective and 
Preventative Action 
(CAPA) 

The primary management tools for bringing improvements to the quality 
system, to the management of the quality system’s collective processes, and 
to the products or services delivered which are an output of established 
systems and processes. 

Data Audit DoD- A qualitative and quantitative evaluation of the documentation and 
procedures associated with environmental measurements to verify that the 
resulting data are of acceptable quality (i.e. that they meet specified acceptance 
criteria). 

Data Quality 
Objective (DQO) 

Systematic strategic planning tool based on the scientific method that 
identifies and defines the type, quality, and quantity of data needed to satisfy a 
specified use or end user. 
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Data Reduction TNI- The process of transforming the number of data items by arithmetic or 
statistical calculation, standard curves, and concentration factors, and collating 
them into a more usable form. 
DoD- The process of transforming raw data by arithmetic or statistical 
calculations, standard curves, concentration factors, etc., and collation into a 
more useable form.  

Daily Background 
Checks 

Measurement of the background radiation on each detector/instrument to determine if 
they are low enough for sample analysis.  Backgrounds that are elevated may result in 
detectors/instruments being taken out of service until maintenance is performed or the 
backgrounds are within specifications. 

Definitive Data DoD- Analytical data of known quality, concentration and level of uncertainty. 
The levels of quality and uncertainty of the analytical data are consistent with 
the requirements for the decision to be made. Suitable for final decision-
making. 

Demonstration of 
Capability 

TNI- A procedure to establish the ability of the analyst to generate analytical 
results of acceptable accuracy and precision. 
DoD- A procedure to establish the ability of the analyst to generate acceptable 
accuracy. 

Detection Limit (DL) DoD- The smallest analyte concentration that can be demonstrated to be 
different than zero or a blank concentration at the 99% level of confidence. At 
the DL, the false positive rate is 1%. 

Diesel Range 
Organics (DRO) 

A range of compounds that denote all the characteristic compounds that make 
up diesel fuel (range can be state or program specific). 

Digestion DoD- A process in which a sample is treated (usually in conjunction with heat) 
to convert the sample to a more easily measured form. 

Document Control DoD- The act of ensuring that documents (and revisions thereto) are proposed, 
reviewed for accuracy, approved for release by authorized personnel, 
distributed properly and controlled to ensure use of the correct version at the 
location where the prescribed activity is performed. 

Dry Weight The weight after drying in an oven at a specified temperature. 
Duplicate (also 
known as Replicate or 
Laboratory Duplicate) 

DoD- The analyses or measurements of the variable of interest performed 
identically on two subsamples of the same sample. The results of duplicate 
analyses are used to evaluate analytical or measurement precision but not the 
precision of sampling, preservation or storage internal to the laboratory. 

Electron Capture 
Detector (ECD) 

Device used in GC methods to detect compounds that absorb electrons (e.g., 
PCB compounds). 

Electronic Data 
Deliverable (EDD) 

A summary of environmental data (usually in spreadsheet form) which clients 
request for ease of data review and comparison to historical results. 

Eluent DoD- A solvent used to carry the components of a mixture through a 
stationary phase. 

Elute DoD- To extract, specifically, to remove (absorbed material) from an 
absorbent by means of a solvent. 

Elution DoD- A process in which solutes are washed through a stationary phase by 
movement of a mobile phase. 

Environmental Data DoD- Any measurements or information that describe environmental 
processes, locations, or conditions; ecological or health effects and 
consequences; or the performance of environmental technology. 
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Environmental 
Monitoring 

DoD- The process of measuring or collecting environmental data. 

Environmental 
Sample 

A representative sample of any material (aqueous, non-aqueous, or 
multimedia) collected from any source for which determination of 
composition or contamination is requested or required. Environmental samples 
can generally be classified as follows: 

 Non Potable Water ( Includes surface water, ground water, effluents,  
water treatment chemicals, and TCLP leachates or other extracts) 

 Drinking Water - Delivered (treated or untreated) water designated as 
potable water 

 Water/Wastewater - Raw source waters for public drinking water 
supplies, ground waters, municipal influents/effluents, and industrial 
influents/effluents 

 Sludge - Municipal sludges and industrial sludges. 
 Soil - Predominately inorganic matter ranging in classification from 

sands to clays. 
 Waste - Aqueous and non-aqueous liquid wastes, chemical solids, and 

industrial liquid and solid wastes 
Equipment Blank A sample of analyte-free media used to rinse common sampling equipment to 

check effectiveness of decontamination procedures. 
Facility A distinct location within the company that has unique certifications, 

personnel and waste disposal identifications. 
False Negative DoD- An analyte incorrectly reported as absent from the sample, resulting in 

potential risks from their presence. 
False Positive DoD- An item incorrectly identified as present in the sample, resulting in a 

high reporting value for the analyte of concern. 
Field Blank A blank sample prepared in the field by filling a clean container with reagent 

water and appropriate preservative, if any, for the specific sampling activity 
being undertaken. 

Field Measurement   Determination of physical, biological, or radiological properties, or chemical 
constituents that are measured on-site, close in time and space to the matrices 
being sampled/measured, following accepted test methods. This testing is 
performed in the field outside of a fixed-laboratory or outside of an enclosed 
structure that meets the requirements of a mobile laboratory. 

Field of Accreditation TNI- Those matrix, technology/method, and analyte combinations for which 
the accreditation body offers accreditation. 

Finding TNI- An assessment conclusion referenced to a laboratory accreditation 
standard and supported by objective evidence that identifies a deviation from a 
laboratory accreditation standard requirement.  
DoD- An assessment conclusion that identifies a condition having a significant 
effect on an item or activity.  An assessment finding may be positive or 
negative and is normally accompanied by specific examples of the observed 
condition.  Note: For DoD, the finding must be linked to a specific 
requirement. 
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Flame Atomic 
Absorption 
Spectrometer (FAA) 

Instrumentation used to measure the concentration of metals in an 
environmental sample based on the fact that ground state metals absorb light at 
different wavelengths. Metals in a solution are converted to the atomic state by 
use of a flame. 

Flame Ionization 
Detector (FID) 

A type of gas detector used in GC analysis where samples are passed through 
a flame which ionizes the sample so that various ions can be measured. 

Gas Chromatography 
(GC) 

Instrumentation which utilizes a mobile carrier gas to deliver an environmental 
sample across a stationary phase with the intent to separate compounds out and 
measure their retention times. 

Gas Chromatograph/ 
Mass Spectrometry 
(GC/MS) 

In conjunction with a GC, this instrumentation utilizes a mass spectrometer 
which measures fragments of compounds and determines their identity by 
their fragmentation patterns (mass spectra). 

Gasoline Range 
Organics (GRO) 

A range of compounds that denote all the characteristic compounds that make 
up gasoline (range can be state or program specific).  

Graphite Furnace 
Atomic Absorption 
Spectrometry 
(GFAA) 

Instrumentation used to measure the concentration of metals in an 
environmental sample based on the absorption of light at different wavelengths 
that are characteristic of different analytes. 

High Pressure Liquid 
Chromatography 
(HPLC) 

Instrumentation used to separate, identify and quantitate compounds based on 
retention times which are dependent on interactions between a mobile phase 
and a stationary phase. 

Holding Time TNI- The maximum time that can elapse between two specified activities. 
40 CFR Part 136- The maximum time that samples may be held prior to 
preparation and/or analysis as defined by the method and still be considered 
valid or not compromised. 
For sample prep purposes, hold times are calculated using the time of the start 
of the preparation procedure. 
DoD- The time elapsed from the time of sampling to the time of extraction or 
analysis, or from extraction to analysis, as appropriate.  

Homogeneity The degree to which a property or substance is uniformly distributed 
throughout a sample. 

Homologue DoD- One in a series of organic compounds in which each successive member 
has one more chemical group in its molecule than the next preceding member.  
For instance, methanol, ethanol, propanol, butanol, etc., form a homologous 
series. 

Inductively Coupled 
Plasma Atomic 
Emission 
Spectrometry (ICP-
AES) 

Analytical technique used for the detection of trace metals which uses plasma 
to produce excited atoms that emit radiation of characteristic wavelengths. 

Inductively Coupled 
Plasma- Mass 
Spectrometry 
(ICP/MS) 

An ICP-AES that is used in conjunction with a mass spectrometer so that the 
instrument is not only capable of detecting trace amounts of metals and non-
metals but is also capable of monitoring isotopic speciation for the ions of 
choice. 

Infrared Spectrometer 
(IR) 

An instrument that uses infrared light to identify compounds of interest. 
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Initial Calibration 
(ICAL) 

The process of analyzing standards, prepared at specified concentrations, to 
define the quantitative response relationship of the instrument to the analytes 
of interest. Initial calibration is performed whenever the results of a calibration 
verification standard do not conform to the requirements of the method in use 
or at a frequency specified in the method. 

Initial Calibration 
Blank (ICB) 

A blank sample used to monitor the cleanliness of an analytical system at a 
frequency determined by the analytical method.  This blank is specifically run 
in conjunction with the Initial Calibration Verification (ICV) where applicable. 

Initial Calibration 
Verification (ICV) 

DoD- A standard obtained or prepared from a source independent of the 
source of the standards for the initial calibration. Its concentration should be at 
or near the middle of the calibration range. It is done after the initial 
calibration. 

Inspection DoD- An activity such as measuring, examining, testing, or gauging one or 
more characteristics of an entity and comparing the results with specified 
requirements in order to establish whether conformance is achieved for each 
characteristic. 

Instrument Blank DoD- A clean sample (e.g., distilled water) processed through the instrumental 
steps of the measurement process; used to determine instrument 
contamination. 

Instrument Detection 
Limits (IDLs) 

Limits determined by analyzing a series of reagent blank analyses to obtain a 
calculated concentration.  IDLs are determined by calculating the average of 
the standard deviations of three runs on three non-consecutive days from the 
analysis of a reagent blank solution with seven consecutive measurements per 
day. 

Interference, spectral DoD- Occurs when particulate matter from the atomization scatters incident 
radiation from the source or when the absorption or emission from an 
interfering species either overlaps or is so close to the analyte wavelength that 
resolution becomes impossible. 

Interference, chemical DoD- Results from the various chemical processes that occur during 
atomization and later the absorption characteristics of the analyte. 

Internal Standards TNI and DoD- A known amount of standard added to a test portion of a 
sample as a reference for evaluating and controlling the precision and bias of 
the applied analytical method. 

Intermediate 
Standard Solution 

Reference solutions prepared by dilution of the stock solutions with an 
appropriate solvent.  

International System 
of Units (SI) 

DoD- The coherent system of units adopted and recommended by the General 
Conference on Weights and Measures. 

Ion Chromatography 
(IC) 

Instrumentation or process that allows the separation of ions and molecules 
based on the charge properties of the molecules.  

Isomer DoD- One of two or more compounds, radicals, or ions that contain the same 
number of atoms of the same element but differ in structural arrangement and 
properties.  For example, hexane (C6H14) could be n-hexane, 2-
methylpentane, 3-methylpentane, 2,3-dimethylbutane, 2,2-dimethylbutane. 

Laboratory DoD- A body that calibrates and/or tests. 
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Laboratory Control 
Sample (LCS) 

TNI and DoD- (however named, such as laboratory fortified blank, spiked 
blank, or QC check sample): A sample matrix, free from the analytes of 
interest, spiked with verified known amounts of analytes or a material 
containing known and verified amounts of analytes and taken through all 
sample preparation and analytical steps of the procedure unless otherwise 
noted in a reference method. It is generally used to establish intra-laboratory or 
analyst-specific precision and bias or to evaluate the performance of all or a 
portion of the measurement system. 

Laboratory Duplicate DoD- Aliquots of a sample taken from the same container under laboratory 
conditions and processed and analyzed independently. 

Laboratory 
Information 
Management System 
(LIMS) 

A computer system that is used to maintain all sample information from 
sample receipt, through preparation and analysis and including sample report 
generation. 

LabTrack Database used by Pace Analytical to store and track corrective actions and 
other laboratory issues. 

Learning 
Management System 
(LMS) 

A training database used by Pace Analytical to train their employees. This 
system is a self-paced system which is capable of tracking all employee 
training requirements and documentation. 

Legal Chain-of-
Custody Protocols 

TNI- Procedures employed to record the possession of samples from the time 
of sampling through the retention time specified by the client or program. 
These procedures are performed at the special request of the client and include 
the use of a Chain-of-Custody Form that documents the collection, transport, 
and receipt of compliance samples by the laboratory. In addition, these 
protocols document all handling of the samples within the laboratory. 

Limit(s) of Detection 
(LOD)   

TNI- A laboratory’s estimate of the minimum amount of an analyte in a given 
matrix that an analytical process can reliably detect in their facility. 
DoD- The smallest amount or concentration of a substance that must be 
present in a sample in order to be detected at a high level of confidence (99%). 
At the LOD, the false negative rate is 1%. 

Limit(s) of 
Quantitation (LOQ) 

TNI- The minimum levels, concentrations, or quantities of a target variable 
(e.g., target analyte) that can be reported with a specified degree of confidence. 
DoD- The lowest concentration that produces a quantitative result within 
specified limits of precision and bias. For DoD projects, the LOQ shall be set 
at or above the concentration of the lowest initial calibration standard. 

Laboratory 
Information 
Management System 
(LIMS) 

A computer system that is used to maintain all sample information from 
sample receipt, through preparation and analysis and including sample report 
generation.  

Learning 
Management System 
(LMS) 

A web-based database used by the laboratories to track and document training 
activities. The system is administered by the corporate training department and 
each laboratory’s learn centers are maintained by a local administrator. 

Lot A quantity of bulk material of similar composition processed or manufactured 
at the same time. 

Management DoD- Those individuals directly responsible and accountable for planning, 
implementing, and assessing work. 

Management System DoD- System to establish policy and objectives and to achieve those 
objectives. 
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Manager (however 
named) 

DoD- The individual designated as being responsible for the overall operation, 
all personnel, and the physical plant of the environmental laboratory. A 
supervisor may report to the manager. In some cases, the supervisor and the 
manager may be the same individual. 

Matrix TNI and DoD- The substrate of a test sample. 
Matrix Duplicate TNI- A replicate matrix prepared in the laboratory and analyzed to obtain a 

measure of precision. 
Matrix Spike (MS) 
(spiked sample or 
fortified sample) 

TNI- A sample prepared, taken through all sample preparation and analytical 
steps of the procedure unless otherwise noted in a referenced method, by 
adding a known amount of target analyte to a specified amount of sample for 
which an independent test result of target analyte concentration is available. 
Matrix spikes are used, for example, to determine the effect of the matrix on a 
method’s recovery efficiency. 
DoD- A sample prepared by adding a known mass of target analyte to a 
specified amount of matrix sample for which an independent estimate of target 
analyte concentration is available.  Matrix spikes are used, for example, to 
determine the effect of the matrix on a method’s recovery efficiency. 

Matrix Spike 
Duplicate (MSD) 
(spiked sample or 
fortified sample 
duplicate) 

TNI and DoD- A replicate matrix spike prepared in the laboratory and 
analyzed to obtain a measure of the precision of the recovery for each analyte. 

Maximum Contaminant 
Level (MCL) 

The maximum allowable concentration of a contaminant in a drinking water sample 
(Primary Drinking Water Standards) 

Measurement System TNI and DoD- A test method, as implemented at a particular laboratory, and 
which includes the equipment used to perform the test and the operator(s). 

Method TNI- A body of procedures and techniques for performing an activity (e.g., 
sampling, chemical analysis, quantification), systematically presented in the 
order in which they are to be executed. 

Method Blank TNI and DoD- A sample of a matrix similar to the batch of associated samples 
(when available) that is free from the analytes of interest and is processed 
simultaneously with and under the same conditions as samples through all 
steps of the analytical procedures, and in which no target analytes or 
interferences are present at concentrations that impact the analytical results for 
sample analyses. 

Method Detection 
Limit (MDL) 

DoD- One way to establish a Detection Limit; defined as the minimum 
concentration of a substance that can be measured and reported with 99% 
confidence that the analyte concentration is greater than zero and is determined 
from analysis of a sample in a given matrix containing the analyte.  

Method of Standard 
Additions 

DoD- A set of procedures adding one or more increments of a standard 
solution to sample aliquots of the same size in order to overcome inherent 
matrix effects. The procedures encompass the extrapolation back to obtain the 
sample concentration. 

Minimum Detectable 
Activity (MDA) 

The lowest amount of activity that can be detected with a certain degree of confidence 
by an analytical method 

Minimum Detection 
Concentration (MDC) 

The lowest concentration of contaminant that can be detected with a certain degree of 
confidence by an analytical method 
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MintMiner Program used by Pace Analytical to review large amounts of chromatographic 
data to monitor for errors or data integrity issues. 

Mobile Laboratory TNI- A portable enclosed structure with necessary and appropriate 
accommodation and environmental conditions for a laboratory, within which 
testing is performed by analysts.  Examples include but are not limited to 
trailers, vans, and skid-mounted structures configured to house testing 
equipment and personnel.  

National Institute of 
Standards and 
Technology (NIST) 

TNI- A federal agency of the US Department of Commerce’s Technology 
Administration that is designed as the United States national metrology 
institute (or NMI). 

National Pollutant 
Discharge Elimination 
System (NPDES) 

A permit program that controls water pollution by regulating point sources that 
discharge pollutants into U.S. waters. 

Negative Control DoD- Measures taken to ensure that a test, its components, or the environment 
do not cause undesired effects, or produce incorrect test results. 

Nitrogen Phosphorus 
Detector (NPD) 

A detector used in GC analyses that utilizes thermal energy to ionize an 
analyte. With this detector, nitrogen and phosphorus can be selectively 
detected with a higher sensitivity than carbon. 

Nonconformance DoD- An indication or judgment that a product or service has not met the 
requirement of the relevant specifications, contract, or regulation; also the state 
of failing to meet the requirements. 

Not Detected (ND) The result reported for a compound when the detected amount of that 
compound is less than the method reporting limit. 

Performance Audit DoD- The routine comparison of independently obtained qualitative and 
quantitative measurement system data with routinely obtained data in order to 
evaluate the proficiency of an analyst or laboratory. 

Performance Based 
Measurement System 
(PBMS) 

An analytical system wherein the data quality needs, mandates or limitations 
of a program or project are specified and serve as criteria for selecting 
appropriate test methods to meet those needs in a cost-effective manner. 

Photo-ionization 
Detector (PID) 

An ion detector which uses high-energy photons, typically in the ultraviolet 
range, to break molecules into positively charged ions. 

Polychlorinated 
Biphenyls (PCB) 

A class of organic compounds that were used as coolants and insulating fluids 
for transformers and capacitors. The production of these compounds was 
banned in the 1970’s due to their high toxicity. 

Positive Control DoD- Measures taken to ensure that a test and/or its components are working 
properly and producing correct or expected results from positive test subjects. 

Post-Digestion Spike A sample prepared for metals analyses that has analytes spike added to 
determine if matrix effects may be a factor in the results. 

Power of Hydrogen 
(pH) 

The measure of acidity or alkalinity of a solution. 

Practical Quantitation 
Limit (PQL) 

Another term for a method reporting limit. The lowest reportable 
concentration of a compound based on parameters set up in an analytical 
method and the laboratory’s ability to reproduce those conditions. 

Precision TNI and DoD- The degree to which a set of observations or measurements of 
the same property, obtained under similar conditions, conform to themselves; 
a data quality indicator. Precision is usually expressed as standard deviation, 
variance or range, in either absolute or relative terms. 



Document Name: 
Quality Assurance Manual   

Document Revised: September 9, 2013 
Page 78 of 111 

 

 

Document No.:  
Quality Assurance Manual Rev. 16.0   

Issuing Authorities:  
Pace Corporate Quality Office and Pace 

Pittsburgh Quality Office 
 

 

Preservation TNI- Any conditions under which a sample must be kept in order to maintain 
chemical and/or biological integrity prior to analysis. 
DoD- Refrigeration and/or reagents added at the time of sample collection (or 
later) to maintain the chemical and/or biological integrity of the sample. 

Procedure TNI- A specified way to carry out an activity or process.  Procedures can be 
documented or not. 

Proficiency Testing TNI and DoD- A means of evaluating a laboratory’s performance under 
controlled conditions relative to a given set of criteria through analysis of 
unknown samples provided by an external source. 

Proficiency Testing 
Program 

TNI and DoD- The aggregate of providing rigorously controlled and 
standardized environmental samples to a laboratory for analysis, reporting of 
results, statistical evaluation of the results and the collective demographics and 
results summary of all participating laboratories. 

Proficiency Testing 
Sample (PT) 

TNI- A sample, the composition of which is unknown to the laboratory and is 
provided to test whether the laboratory can produce analytical results within 
the specified acceptance criteria. 
DoD- A sample, the composition of which is unknown to the analyst and is 
provided to test whether the analyst/laboratory can produce analytical results 
within specified acceptance criteria.  

Protocol TNI and DoD- A detailed written procedure for field and/or laboratory 
operation (e.g., sampling, analysis) that must be strictly followed. 

Quality Assurance 
(QA) 

TNI- An integrated system of management activities involving planning, 
implementation, assessment, reporting and quality improvement to ensure that 
a process, item, or service is of the type and quality needed and expected by 
the client. 
DoD- An integrated system of activities involving planning, quality control, 
quality assessment, reporting, and quality improvement to ensure that a 
product or service meets defined standards of quality with a stated level of 
confidence. 

Quality Assurance 
Manual (QAM) 

A document stating the management policies, objectives, principles, 
organizational structure and authority, responsibilities, accountability, and 
implementation of an agency, organization, or laboratory, to ensure the quality 
of its product and the utility of its product to its users. 

Quality Assurance 
Project Plan (QAPP) 

DoD- A formal document describing the detailed quality control procedures 
by which the quality requirements defined for the data and decisions 
pertaining to a specific project are to be achieved. 

Quality Control (QC) TNI- The overall system of technical activities that measures the attributes and 
performance of a process, item, or service against defined standards to verify 
that they meet the stated requirements established by the customer; operational 
techniques and activities that are used to fulfill requirements for quality; also 
the system of activities and checks used to ensure that measurement systems 
are maintained within prescribed limits, providing protection against “out of 
control” conditions and ensuring that the results are of acceptable quality. 
DoD- The overall system of technical activities whose purpose is to measure 
and control the quality of a product or service so that it meets the needs of the 
users. 
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Quality Control 
Sample (QCS) 

TNI- A sample used to assess the performance of all or a portion of the 
measurement system. One of any number of samples, such as Certified 
Reference Materials, a quality system matrix fortified by spiking, or actual 
samples fortified by spiking, intended to demonstrate that a measurement 
system or activity is in control. 
DoD- A sample used to assess the performance of all or a portion of the 
measurement system. One of any number of samples, such as Certified 
Reference Materials, a quality system matrix fortified by spiking, or actual 
samples fortified by spiking. 

Quality Manual TNI and DoD- A document stating the management policies, objectives, 
principles, organizational structure and authority, responsibilities, 
accountability, and implementation of an agency, organization, or laboratory, 
to ensure the quality of its product and the utility of its product to its users. 

Quality System TNI and DoD- A structured and documented management system describing 
the policies, objectives, principles, organizational authority, responsibilities, 
accountability, and implementation plan of an organization for ensuring 
quality in its work processes, products (items), and services. The quality 
system provides the framework for planning, implementing, and assessing 
work performed by the organization and for carrying out required quality 
assurance and quality control activities. 

Quality System 
Matrix  

TNI and DoD- These matrix definitions are to be used for purposes of batch 
and quality control requirements: 

 Air and Emissions:  Whole gas or vapor samples including those 
contained in flexible or rigid wall containers and the extracted 
concentrated analytes of interest from a gas or vapor that are collected 
with a sorbant tube, impinger solution, filter, or other device 

 Aqueous: Any aqueous sample excluded from the definition of 
Drinking Water or Saline/Estuarine. Includes surface water, 
groundwater effluents, and TCLP or other extracts. 

 Biological Tissue:  Any sample of a biological origin such as fish 
tissue, shellfish or plant material. Such samples shall be grouped 
according to origin. 

 Chemical Waste:  A product or by-product of an industrial process 
that results in a matrix not previously defined. 

 Drinking Water: Any aqueous sample that has been designated a 
potable or potentially potable water source. 

 Non-aqueous liquid:  Any organic liquid with <15% settleable solids 
 Saline/Estuarine:  Any aqueous sample from an ocean or estuary, or 

other salt water source such as the Great Salt Lake. 
 Solids:  Includes soils, sediments, sludges, and other matrices with 

>15% settleable solids. 
Quantitation Range DoD- The range of values in a calibration curve between the LOQ and the 

highest successively analyzed initial calibration standard. The quantitation 
range lies within the calibration range. 

Radiological Sample A representative sample of any material (e.g., aqueous, non-aqueous, or multi-
media) collected from any source which is analyzed for radiological 
parameters. 



Document Name: 
Quality Assurance Manual   

Document Revised: September 9, 2013 
Page 80 of 111 

 

 

Document No.:  
Quality Assurance Manual Rev. 16.0   

Issuing Authorities:  
Pace Corporate Quality Office and Pace 

Pittsburgh Quality Office 
 

 

Random Error The EPA has established that there is a 5% probability that the results obtained 
for any one analyte will exceed the control limits established for the test due to 
random error. As the number of compounds measured increases in a given 
sample, the probability for statistical error also increases. 

Raw Data TNI- The documentation generated during sampling and analysis.  This 
documentation includes, but is not limited to, field notes, electronic data, 
magnetic tapes, untabulated sample results, QC sample results, print outs of 
chromatograms, instrument outputs, and handwritten records. 
DoD- Any original factual information from a measurement activity or study 
recorded in a laboratory notebook, worksheets, records, memoranda, notes, or 
exact copies thereof that are necessary for the reconstruction and evaluation of 
the report of the activity or study.  Raw data may include photography, 
microfilm or microfiche copies, computer printouts, magnetic media, 
including dictated observations, and recorded data from automated 
instruments.  If exact copies of raw data have been prepared (e.g., tapes which 
have been transcribed verbatim, data and verified accurate by signature), the 
exact copy or exact transcript may be submitted. 

Reagent Blank 
(method reagent 
blank) 

DoD- A sample consisting of reagent(s), without the target analyte or sample 
matrix, introduced into the analytical procedure at the appropriate point and 
carried through all subsequent steps to determine the contribution of the 
reagents and of the involved analytical steps. 

Reagent Grade Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents that conform to the current specifications of 
the Committee on Analytical Reagents of the American Chemical Society. 

Reference Material TNI- Material or substance one or more of whose property values are 
sufficiently homogenized and well established to be used for the calibration of 
an apparatus, the assessment of a measurement method, or for assigning values 
to materials. 
DoD- A material or substance one or more properties of which are sufficiently 
well established to be used for the calibration of an apparatus, the assessment 
of a measurement method, or for assigning values to materials. 

Reference Standard   TNI- Standard used for the calibration of working measurement standards in a 
given organization or at a given location. 
DoD- A standard, generally of the highest metrological quality available at a 
given location, from which measurements made at that location are derived. 

Reference Toxicant DoD- The toxicant used in performing toxicity tests to indicate the sensitivity 
of a test organism and to demonstrate the laboratory’s ability to perform the 
test correctly and obtain consistent results. 

Relative Percent 
Difference (RPD) 

A measure of precision defined as the difference between two measurements 
divided by the average concentration of the two measurements. 
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Reporting Limit (RL) The level at which method, permit, regulatory and customer-specific 
objectives are met. The reporting limit may never be lower than the Limit of 
Detection (i.e. statistically determined MDL). Reporting limits are corrected 
for sample amounts, including the dry weight of solids, unless otherwise 
specified. There must be a sufficient buffer between the Reporting Limit and 
the MDL. 
DoD- A client-specified lowest concentration value that meets project 
requirements for quantitative data with known precision and bias for a specific 
analyte in a specific matrix. 

Reporting Limit 
Verification Standard 
(or otherwise named) 

A standard analyzed at the reporting limit for an analysis to verify the 
laboratory’s ability to report to that level. 

Representativeness A quality element related to the ability to collect a sample reflecting the 
characteristics of the part of the environment to be assessed. Sample 
representativeness is dependent on the sampling techniques specified in the 
project work plan. 

Requirement DoD- Denotes a mandatory specification; often designated by the term “shall”. 
Retention Time DoD- The time between sample injection and the appearance of a solute peak 

at the detector. 
Sample DoD- Portion of material collected for analysis, identified by a single, unique 

alphanumeric code. A sample may consist of portions in multiple containers, if 
a single sample is submitted for multiple or repetitive analysis.  

Sample Condition 
Upon Receipt Form 
(SCURF) 

Form used by Pace Analytical sample receiving personnel to document the 
condition of sample containers upon receipt to the laboratory (used in 
conjunction with a COC). 

Sample Delivery 
Group (SDG) 

A unit within a single project that is used to identify a group of samples for 
delivery. An SDG is a group of 20 or fewer field samples within a project, 
received over a period of up to 14 calendar days. Data from all samples in an 
SDG are reported concurrently. 

Sample Receipt Form 
(SRF) 

Letter sent to the client upon login to show the tests requested and pricing. 

Sample Tracking   Procedures employed to record the possession of the samples from the time of 
sampling until analysis, reporting and archiving. These procedures include the 
use of a Chain of custody Form that documents the collection, transport, and 
receipt of compliance samples to the laboratory. In addition, access to the 
laboratory is limited and controlled to protect the integrity of the samples. 

Sampling TNI- Activity related to obtaining a representative sample of the object of 
conformity assessment, according to a procedure. 

Selective Ion 
Monitoring (SIM) 

A mode of analysis in mass spectrometry where the detector is set to scan over 
a very small mass range, typically one mass unit. The narrower the range, the 
more sensitive the detector. 

Selectivity TNI- The ability to analyze, distinguish, and determine a specific analyte or 
parameter from another component that may be a potential interferent or that 
may behave similarly to the target analyte or parameter within the 
measurement system. 
DoD- The capability of a test method or instrument to respond to a target 
substance or constituent in the presence of non-target substances. 
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Sensitivity TNI and DoD- The capability of a method or instrument to discriminate 
between measurement responses representing different levels (e.g., 
concentrations) of a variable of interest. 

Serial Dilution The stepwise dilution of a substance in a solution.  
Shall DoD- Denotes a requirement that is mandatory whenever the criterion for 

conformance with the specification requires that there be no deviation. This 
does not prohibit the use of alternative approaches or methods for 
implementing the specification as long as the requirement is fulfilled. 

Should DoD- Denotes a guideline or recommendation whenever noncompliance with 
the specification is permissible. 

Signal-to-Noise Ratio DoD- The signal carries information about the analyte, while noise is made up 
of extraneous information that is unwanted because it degrades the accuracy 
and precision of an analysis and also places a lower limit on the amount of 
analyte that can be detected. In most measurements, the average strength of the 
noise is constant and independent of the magnitude of the signal. Thus, the 
effect of noise on the relative error of a measurement becomes greater and 
greater as the quantity being measured (producing the signal) decreases in 
magnitude. 

Spike DoD- A known mass of target analyte added to a blank sample or sub-sample; 
used to determine recovery efficiency or for other quality control purposes. 

Standard (Document) TNI and DoD- The document describing the elements of a laboratory 
accreditation that has been developed and established within the consensus 
principles of standard setting and meets the approval requirements of standard 
adoption organizations procedures and policies. 

Standard (Chemical) DoD- Standard samples are comprised of a known amount of standard 
reference material in the matrix undergoing analysis. A standard reference 
material is a certified reference material produced by US NIST and 
characterized for absolute content, independent of analytical test method. 

Standard Blank (or 
Reagent Blank) 

A calibration standard consisting of the same solvent/reagent matrix used to 
prepare the calibration standards without the analytes. It is used to construct 
the calibration curve by establishing instrument background. 

Standard Method DoD- A test method issued by an organization generally recognized as 
competent to do so. 

Standard Operating 
Procedure (SOP) 

TNI- A written document that details the method for an operation, analysis, or 
action with thoroughly prescribed techniques and steps. SOPs are officially 
approved as the methods for performing certain routine or repetitive tasks. 
DoD- A written document which details the method of an operation, analysis 
or action whose techniques and procedures are thoroughly prescribed and 
which is accepted as the method for performing certain routine or repetitive 
tasks. 

Standard Reference 
Material (SRM) 

DoD- A certified reference material produced by the US NIST or other 
equivalent organization and characterized for absolute content, independent 
of analytical method. 

Statement of 
Qualifications (SOQ) 

A document that lists information about a company, typically the 
qualifications of that company to compete on a bid for services. 
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Stock Standard A concentrated reference solution containing one or more analytes prepared 
in the laboratory using an assayed reference compound or purchased from a 
reputable commercial source. 
 

Supervisor DoD- The individual(s) designated as being responsible for a particular area or 
category of scientific analysis. This responsibility includes direct day-to-day 
supervision of technical employees, supply and instrument adequacy and 
upkeep, quality assurance/quality control duties and ascertaining that technical 
employees have the required balance of education, training and experience to 
perform the required analyses. 

Surrogate DoD- A substance with properties that mimic the analyte of interest. It is 
unlikely to be found in environmental samples and is added to them for quality 
control purposes. 

Systems Audit An on-site inspection or assessment of a laboratory’s quality system. 
Target Analytes DoD- Analytes specifically named by a client (also called project-specific 

analytes). 
Technical Director DoD- Individual(s) who has overall responsibility for the technical operation 

of the environmental testing laboratory. 
Technology TNI- A specific arrangement of analytical instruments, detection systems, 

and/or preparation techniques. 
Test DoD- A technical operation that consists of the determination of one or more 

characteristics or performance of a given product, material, equipment, 
organism, physical phenomenon, process or service according to a specified 
procedure. The result of a test is normally recorded in a document sometimes 
called a test report or a test certificate. 

Test Method DoD- An adoption of a scientific technique for performing a specific 
measurement as documented in a laboratory SOP or as published by a 
recognized authority. 

Test Methods for 
Evaluating Solid 
Waste, Physical/ 
Chemical (SW-846) 

EPA Waste’s official compendium of analytical and sampling methods that 
have been evaluated and approved for use in complying with RCRA 
regulations. 

Total Petroleum 
Hydrocarbons (TPH) 

A term used to denote a large family of several hundred chemical compounds 
that originate from crude oil. Compounds may include gasoline components, 
jet fuel, volatile organics, etc. 

Toxicity 
Characteristic 
Leaching Procedure 
(TCLP) 

A solid sample extraction method for chemical analysis employed as an 
analytical method to simulate leaching of compounds through a landfill. 

Traceability TNI- The ability to trace the history, application, or location of an entity by 
means of recorded identifications. In a calibration sense, traceability relates 
measuring equipment to national or international standards, primary standards, 
basic physical conditions or properties, or reference materials. In a data 
collection sense, it relates calculations and data generated throughout the 
project back to the requirements for the quality of the project. 
DoD- The property of a result of a measurement whereby it can be related to 
appropriate standards, generally international or national standards, through an 
unbroken chain of comparisons. 
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Tracer A substance that is added to the client and QC samples in a radiological test.  The 
substance is radioactive and has the same chemistry and characteristics as the 
radioactive substance being analyzed. 

Training Document A training resource that provides detailed instructions to execute a specific 
method or job function.  

Trip Blank This blank sample is used to detect sample contamination from the container 
and preservative during transport and storage of the sample. A cleaned sample 
container is filled with laboratory reagent water and the blank is stored, 
shipped, and analyzed with its associated samples. 

Tuning DoD- A check and/or adjustment of instrument performance for mass 
spectrometry as required by the method. 

Ultraviolet 
Spectrophotometer 
(UV) 

Instrument routinely used in quantitative determination of solutions of 
transition metal ions and highly conjugated organic compounds.  

Uncertainty 
Measurement  

The parameter associated with the result of a measurement that characterized 
the dispersion of the values that could be reasonably attributed to the 
measurand (i.e. the concentration of an analyte). 

Validation DoD- The confirmation by examination and provision of objective evidence 
that the particular requirements for a specific intended use are fulfilled. 

Verification TNI and DoD- Confirmation by examination and objective evidence that 
specified requirements have been met.   Note: In connection with the 
management of measuring equipment, verification provides a means for 
checking that the deviations between values indicated by a measuring 
instrument and corresponding known values of a measured quantity are 
consistently smaller than the maximum allowable error defined in a standard, 
regulation or specification peculiar to the management of the measuring 
equipment. The result of verification leads to a decision either to restore in 
service, to perform adjustment, to repair, to downgrade, or to declare obsolete. 
In all cases, it is required that a written trace of the verification performed shall 
be kept on the measuring instrument’s individual record. 

Whole Effluent 
Toxicity (WET) 

The aggregate toxic effect to aquatic organisms from all pollutants contained 
in a facility’s wastewater (effluent). 

Work Cell DoD- A well-defined group of analysts that together perform the method 
analysis.  The members of the group and their specific functions within the 
work cell must be fully documented. 
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12.0.   REVISIONS 
 
The PASI Corporate Quality Office files both a paper copy and electronic version of a Microsoft Word 
document with tracked changes detailing all revisions made to the previous version of the Quality 
Assurance Manual. This document is available upon request. All revisions are summarized in the table 
below. 
 

Document Number Reason for Change Date 

Quality Assurance 
Manual 16.0 

Section 2.6.5: added VM/Duluth. 
Sections 2.7.1.3 and 2.7.2.2: added SOT references. 
Section 4.1.2: added parenthetical phrase directing the reader to the 
glossary section. 
Section 4.1.3: added language from old section 4.1.4 and deleted 
language in order to match current practices. 
Section 4.1.4: .reworded for clarity.  Also added last sentence in red 
text to allow labs to insert additional method blank requirements. 
Sections 4.1.7, 4.2.9, 4.4.4, and 6.2.7.8: revised wording per updated 
Ohio VAP requirements. 
Sections 4.5.2 and 4.6.1: added ‘calibration standard’ to list of QC 
items that require the addition of surrogates and internals.  Also 
added red letter text for additional lab-specific information. 
Section 4.10.3: fixed LOQ verification language to match TNI 
standard (V1M4, section 1.5.2.2.c). 
Old section 4.12.2: deleted.  Covered in reference in current section 
4.12.5. 
Section 6.2.3: moved language that had been in the ‘organic 
calibration only’ section to this general calibration section.  The 
language in this section applies to both organic and inorganic tests. 
Section 6.2.7.3: added clarification statement regarding the 
calibration verification standard. 
Section 6.3.7.1: reworded for clarity and added red letter text for 
calibration of micro-liter syringes. 
Section 7.2.5: added language specifying secondary reviewer 
documents approval of manual integrations. 
Section 7.2.7: added reference to the Manual Integration SOP. 
Section 7.2.8: added new red-letter text language to match Data 
Checker SOP. 
Section 7.2.9: added new red-letter text language to comply with 
DoD QSM 4.2. 
Section 8.3.1: deleted items in order to match current SOP S-ALL-
Q-014. 
Added red-letter text to the following sections for Ohio VAP labs: 
2.5.2.1, 4.5.2.1, 4.6.3, and 7.6.2. 
Attachment VI: added red letter text under title to satisfy AZ state 
requirement. 
Attachment VIII, Analyte Chart: changed holding times expressed as 
‘6 Months’ to ‘180 Days’ to match actual practice as defined by 
LIMS acodes. 
Attachment VIII, Analyte Chart: added explanation under the header 
to explain the holding times expressed in the chart. 

05Feb2013 

Quality Assurance Updated the QAM to current Template to reflect the procedures used 09/09/13 
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Document Number Reason for Change Date 

Manual 16.0 at the PASI-PGH laboratory including additions for radiochemistry 
and DOD QSM. 
 
Added page for Additional signatures (managers and technical 
directors) 
Section 1:  10CFR50/NQA1 Reference added (1.3), defining QA 
Requirements (1.6.1.3), assignment of deputies (1.7.4-1.7.7), minor 
additions to job descriptions, Addition of radiation safety officer 
(1.8.20), additional definition for confidentiality (DOD) (1.12.4). 
 
Section 2: DOD time definition (2.6.3), Project and ID definition for 
PGH (2.6.4), Identification of radioactive samples by clients 
(2.7.3.2). 
 
Section 3: Exceptionally permitting departures (3.3.1.1), Sensitivity 
evaluation for new methods (3.3.2), Drinking water evaluation for 
DOCs (3.4.3). 
 
Section 4: MB evaluation for DOD (4.1.5), LCS evaluation for DOD 
(4.2.9), MS evaluation for DOD (4.3.8), drinking water evaluation 
for DOC’s (4.9.7), LOD definition by DOD (4.9.8), LOD/LOQ 
verification frequency for DOD (4.10.4), Radchem uncertainty 
(4.11.3), ERA PT’s (4.12.2). 
 
Section 5: DOD Annual reviews for SOPS (5.1.7.7), Other 
Documentation (5.1.8), Document changes (5.2.1.1-5.2.1.2 and 
5.2.2). 
 
Section 6: Rad calibration verifications (6.2.1), Rad instrument 
calibrations (6.2.2.1), DOD QSM requirement for failed CCVs 
(6.2.7.4.1), Radiological Equipment (6.2.9), Return to control 
(6.4.7.1). 
 
Section 7: Data Checker (7.2.8), frequency for review of DOD 
projects (7.2.9), Date & time requirements for DOD (7.3.2.8.1). 
 
Section 8: client notification requirement (8.1.3.3), QA System 
Review SOP reference added (8.4.4). 
 
Section 9: 10CFR50/NQA1 reporting requirements (9.2.1.1). 
 
Section 10:  Added definitions for radiochemistry terms. 
 
Attachments: Added referenced information for the PASI-PGH lab 
Updated SOP list and Equipment list. 
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ATTACHMENT I- QUALITY CONTROL CALCULATIONS 
 
PERCENT RECOVERY (%REC) 
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%
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  NOTE: The SampleConc is zero (0) for theLCS and Surrogate Calculations 
 
PERCENT DIFFERENCE (%D) 
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D


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where: 
TrueValue = Amount spiked (can also be the CF or RF of the ICAL Standards) 
Measured Value = Amount measured (can also be the CF or RF of the CCV) 

 
PERCENT DRIFT 
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RELATIVE PERCENT DIFFERENCE (RPD) 
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where: 
R1 =  Result Sample 1 
R2 =  Result Sample 2 
 
 

CORRELATION COEFFICIENT (R) 
 

 

CorrCoeff = 

 
 With: N Number of standard samples involved in the calibration 
  i Index for standard samples 
  Wi Weight factor of the standard sample no. i 
  Xi X-value of the standard sample no. i 
  X(bar) Average value of all x-values 
  Yi Y-value of the standard sample no. i 
  Y(bar) Average value of all y-values 
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ATTACHMENT I- QUALITY CONTROL CALCULATIONS (CONTINUED) 
 

STANDARD DEVIATION (S) 
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where: 
n =  number of data points 
Xi =  individual data point 
X =  average of all data points 
 
 
 

AVERAGE (X) 
 

n

X
X

i

n
i

 1  

 
where: 
n =  number of data points 
Xi =  individual data point 

 
RELATIVE STANDARD DEVIATION (RSD) 
 

100*
X

S
RSD   

 
where: 
S =  Standard Deviation of the data points 
X =  average of all data points 
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ATTACHMENT IIA- LABORATORY ORGANIZATIONAL CHART (CURRENT AS OF ISSUE DATE) 
 

 
 



Document Name: 
Quality Assurance Manual   

Document Revised: September 9, 2013 
Page 91 of 111 

 

 

Document No.:  
Quality Assurance Manual Rev. 16.0   

Issuing Authorities:  
Pace Corporate Quality Office and Pace 

Pittsburgh Quality Office 
 

 

ATTACHMENT IIB- CORPORATE ORGANIZATIONAL CHART (CURRENT AS OF ISSUE DATE) 
 

CSO,VP Sales/Marketing
Greg Whitman 

Chief Executive Officer
Steve Vanderboom

Administrative Assistant 
Jan Hovland

Corporate Staff

January 2013

Training Program Manager
Kate Lindberg

Director -Safety & Training
Bruce Warden

Administrative Assistant
Angela Sandri

Director of Corporate Accounts
John Gerken 

Regional Sales Manager 
Michael King 

Corporate Marketing Manager 
Bill Blau

Marketing Coordinator
Therese Volkman

Accounting Manager
Stacy McClintock 

Corp. Facilities Manager
Bob Wilkins

Administrative Assistant
Vangi Parr

Director, IT
Diane Dumer

Director, HR
LoAnn Grill 

Chief Financial Officer
Michael Prasch

Acctg. Specialist
Kim Kesler

Support Coord.
Nola Kampfer

Accts. Receivable
Nicolle Hines

Payroll Administrator
Gina Vitullo

Senior Program Analysts
Michelle Mishmash
John Plaschko
Brent Peterson
Yelena Lev
Kathy Failing 
Richard Jordan
Brian Rhettt

Lead Design Analysts
Brian Smith
Carey Hogan
Rolf Krogstad PC/LAN Admin.

Janet Ubl (.40)
Brian Somkhan (.40)

Director -Financial 
Planning & Analysis

Erik Brown

Java Software Engineer
Steve King 

Database Admin.
Michael Lester 
Beth Fredette

Business Analyst/PM
Dianna Balentine Chatterjee

Technical Document & Materials
Manager

Tim Harrison

Safety & Environment Manager
Adam Netzer

Accountant
Jennifer Ehlke

Program Analyst
Ben Duke
Julian Boardman

Manager, Purchasing
Betty McCool   (.90)

Product Testing
Derrick Friedrich

Lab Analyst I
Laurel Weinkauf

Miranda Ruiz
Kirsten Hoogenakker

Elizabeth Schwartz

Corporate Accts Mgr. 
Jeal Neal

Chairman 
Rod Burwell 

Credit & Collections Manager
Claudia Kuniholm

Technical Director
Julie Trivedi

Environment Quality Director
Richard Henson

Regional Sales Manager 
John Williams

Regional Sales Manager 
Ron Kerr

Regional Sales Manager 
Jim Nelligan

Director of Sales – LabOps
David Coy

Corporate Collections Specialist
Diane Kuklok

Corporate Accts Mgr. 
Kevin Moore 

Accts. Payable Supvr.
Shalaine Lister

Accts.  Payable
Katie Northrup

Support Coord.
Sarah Haag

Sales IT Project Coordinator
Kari Hermansen

Chief Operating Officer 
Jack Dullaghan 

Corporate Collections  Specialist
Betty Bailey

Senior Software Engineers
Cynthia Joanning
Ehren Winterhof
Bruce Hanson

Financial Analyst
John Palmersheim

Human Resources Asst. 
Sue Hang

Support Coord.
Cristo Rey Student

Support Coord.
Calli Munsterman

Corporate Accts Mgr. 

Regional Sales Manager 
Mary Sitko

Corporate Comm. Specialist
Jaclyn Larson

Corporate Collections Specialist
Amy Kuniholm

Corporate Collections Specialist
Joey Zuinga

Director of Business Development
Hank Ashby

Business Development Mgr.
Ron Boquist

 



Document Name: 
Quality Assurance Manual   

Document Revised: September 9, 2013 
Page 92 of 111 

 

 

Document No.:  
Quality Assurance Manual Rev. 16.0   

Issuing Authorities:  
Pace Corporate Quality Office and Pace 

Pittsburgh Quality Office 
 

 

ATTACHMENT III- EQUIPMENT LIST (CURRENT AS OF ISSUE DATE) 
 

Equipment List for PASI Pittsburgh 
Instrument Manufacturer Model No. Instrument ID  Dept./Test 
GC/MS 
 Hewlett-Packard 5973 MSS1 Semivoa (full scan) 
 Hewlett-Packard 5973 MSS2 Semivoa (SIM) 
 Hewlett-Packard 5973 MSS3 Semivoa (SIM) 

Hewlett-Packard 5973 MSV1 Volatiles (soils) 
 Hewlett-Packard 5973 MSV2 Volatiles (water) 
 Hewlett-Packard 5973 MSV3 Volatiles (water) 
 Hewlett-Packard 5973 MSV4 Volatiles (extra vol) 
 Hewlett-Packard 5975 MSV5 Volatiles (soil) 

GC 
 Hewlett-Packard 5890A GC 6 PCB/Herbs 
 Hewlett-Packard 5890A GC 2 Pest/PCBs 
 Hewlett-Packard 5890 Series II GC 3 Pest 
 Hewlett-Packard 5890A GC 7 TPH/DRO 
 Hewlett-Packard 5890 Series II GC 5 TPH/DRO 
 Hewlett-Packard 5890 Series II GC 1 GRO (Volatiles) 
ICP 
 Thermo Analytical 6500 ICP-2 Metals 

 Thermo Analytical 6500 ICP-3 Metals 

Mercury Analyzer 
 Cetak M-6100 Hg-2 Metals 

Automated Spectrophotometers 
 Lachat QuickChem 8000  Wet Chem 
 Lachat 8500  Wet Chem 

 SmartChem Discreet Analyzer  Wet Chem 
Total Organic Carbon 
 OI Analytical 1030  Wet Chem 
Spectrophotometers 
 Milton Roy Spectronic  21D  Wet Chem 
 Hach DR5000  Wet Chem 

pH meter 
 Thermo Scientific Orion 4 Star  Wet Chem 
 Accumet Model 50  Wet Chem 

 Accumet AR 50  Wet Chem 

Solid Phase Extractor 
 Horizon SPE-Dex 3000XL 1 and 2 Wet Chem 
Ion Chromatograph 
 Dionex LC20  Wet Chem 

 Dionex ICS-1100  Wet Chem 

Microwave Extractor 
 Mars 230/60  Organic Prep 
Turbo-Vap Concentration Workstations 
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Equipment List for PASI Pittsburgh 
Instrument Manufacturer Model No. Instrument ID  Dept./Test 
 Zymark/Caliper Lifesciences TurboVap II 1 - 4 Organic Prep 

Dissolved Oxygen Probe 
 Hach HQ44Od (controller) 

LDO (probe) 
 Wet Chem 

Auto Clave 
 Thermo Scientific Sterile Max  Wet Chem (Micro) 

Carbon/Sulfur Analyzer 
 LECO CS-200  RadioChem 
Gamma Spectrometer 
HPGe 10% Canberra IGC-4019 A (15647) RadioChem 
HPGe 40% w/Be 
shield 

Ortec GX5019 B (15648) RadioChem  

HPGe 60% Canberra GC-6022 C (OOS) RadioChem 
HPGe 20% Canberra GR-3521 D RadioChem 
HPGe 100% Ortec GEM100P4ST 1 (19623) RadioChem 
HPGe 120% Ortec GEM120-P4-10B-

RB-ST 
3  

HPGe 150% Ortec GEM100S 2 (19625) RadioChem 
Canberra NaI Unispec 1-4 RadioChem 
Gas Flow Proportional Counter 
 Berthold (10 Detectors) LB770 1-10 (15641) Radiochem 
 Protean (28 Detectors) MPC-9604 11-38 Radiochem 
Liquid Scintillation Counter 
Packard Benchtop LSC Tri-Carb 2100TR 1 Radiochem 
Packard Benchtop LSC Tri-Carb 2900TR 2 Radiochem 
Parckard Benchtop LSC Tri-Carb 2550 TR/LL 3 Radiochem 
Alpha Spectrometer 
Canberra Canberra Alpha Analyst 1-24 (15645) Radiochem 
Oxford-Tennelec Tennelec Alpha Oasis 25-40 (15679) Radiochem 
Alpha Scintillation Counters 
 Ludlum Model 2000 Scaler A-D RadioChem/Ra-226 
Lucas Cells Rocky Mountain Glassworks  1, 2, 4, 5, 7-9, 

11, 13-15, 17-
20, 22, 23, 25, 
27, 29-31, 33-
38, 40-43, 45, 
47, 52, 53, 57-
67, 71, 72-79, 
82-123 

RadioChem (102 
total) 

Kinetic Phosphorescence Analyzer 
Chemchek KPA KPA-11  RadioChem/Uranium

 KPA KPA-11  RadioChem/Uranium

Pulverizer 
 Fritch Pulverisette  RadioChem/Grinder 

 Across International RPQ-T Gear Drive  RadioChem/Rock 
Pulverizer 



Document Name: 
Quality Assurance Manual   

Document Revised: September 9, 2013 
Page 94 of 111 

 

 

Document No.:  
Quality Assurance Manual Rev. 16.0   

Issuing Authorities:  
Pace Corporate Quality Office and Pace 

Pittsburgh Quality Office 
 

 

ATTACHMENT IV- LABORATORY FLOOR PLAN (CURRENT AS OF ISSUE DATE) 
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ATTACHMENT V- LABORATORY SOP LIST (CURRENT AS OF ISSUE DATE) 
 

Lab 
Area 

PACE SOP 
No. Document Name 

AD PGH-C-001 Sample Management 
AD PGH-C-008 Subcontracting Analytical Services 
AD PGH-C-009 Glassware Washing 
AD PGH-C-012 Customer Complaints 
AD PGH-C-016 Data Packages 
AD PGH-C-017 Waste Handling and Management 
AD PGH-C-025 PADEP-MA MCL Violation Reporting 
AD PGH-C-027 DI Water Quality & Suitability 
AD PGH-C-028 Bottle Prep 
AD S-ALL-C-002 Bottle Order Database 

AD 
S-ALL-PGH-

Q-037 Data Review Pittsburgh Addendum 
AD S-ALL-Q-037 Data Review Process (See Also Data Review Addendum) 
GC PGH-O-004 Diesel Range Organics (DRO) by EPA 8015B & 8015D 
GC PGH-O-006 Polychlorinated Biphenyls (608) 
GC PGH-O-009 Polychlorinated Biphenyls (8082-8082A) 
GC PGH-O-010 Sulfur Cleanup 
GC PGH-O-017 Sulfuric Acid Cleanup 
GC PGH-O-019 ETPH (Connecticut Method) 
GC PGH-O-021 OC Pesticide Analysis by GC (608) 
GC PGH-O-024 EDB & DBCP 
GC PGH-O-026 OC Pesticide Analysis by GC (8081A-8081B) 
MT PGH-M-008 Determination of Metals by ICP (200.7 and 6010B) 
MT PGH-M-011 Mercury Prep (Aq) 
MT PGH-M-012 Mercury Prep (Solid & Semi-solid) 
MT PGH-M-013 ICP Sample Digestion (Solids) 
MT PGH-M-014 Microwave Digestion of Organic Wastes 
MT PGH-M-015 ICP Sample Digestion (Aqueous) 
MT PGH-M-017 Mercury Analysis by CVAA Cetac 
OX PGH-M-003 TCLP/ZHE Extraction Procedure 
OX PGH-M-016 Measurement of Percent Moisture in Soils and Solids 
OX PGH-O-002 Extraction of PCBs from Wipes 
OX PGH-O-007 Solid Phase Extraction of TCLP for SemiVoa Compounds. 
OX PGH-O-011 Extraction of Organic Waste 
OX PGH-O-020 CT-ETPH 
OX PGH-O-022 Microwave Extraction of Organic Parameters 
OX PGH-O-028 Separatory Funnel Extraction 
OX PGH-O-034 SPLP & ZHE Extraction (1312) 
OX PGH-O-036 ASTM Leach Extraction 
PO PGH-L-001 Error Correction Policy 
PO PGH-L-005 Commercial Dedication of Services and Supplies for Safety Projects 
QA PGH-C-020 Logbook of Logbooks 
QA PGH-C-022 Spreadsheet Validation 
QA PGH-C-023 Archiving Laboratory Documents 
QA PGH-C-026 Control Charts & Acceptance Limits 
QA PGH-C-029 Document Control and Management 
QA PGH-C-030 Manual Integrations 
QA PGH-C-031 PT Program 
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Lab 
Area 

PACE SOP 
No. Document Name 

QA PGH-C-032 Support Equipment 
QA PGH-C-033 Review of Analytical Requests 
QA F-PGH-C-034 Internal COC Work Instruction 
QA S-ALL-Q-001 Preparation of Standard Operating Procedures 
QA S-ALL-Q-003 Document Numbering Procedure 
QA PGH-C-035 MDL/LOD 
QA PGH-C-036 Purchase of Laboratory Supplies 
QA PGH-C-037 Standard and Reagent Management and Traceability 
QA PGH-C-038 Receipt and Storage of Laboratory Supplies 
QA S-ALL-Q-009 Laboratory Documentation 
QA S-ALL-Q-011 Internal and External Audits 
QA S-ALL-Q-012 Corrective Actions/Preventative Actions (Rev 2 Addendum) 
QA S-ALL-Q-014 Quality System Review 
QA S-ALL-Q-018 Monitoring Storage Units 

QA S-ALL-Q-020 Orientation and Training Procedures 
QA S-ALL-Q-021 Sample Homogenization and Sub-sampling 
QA S-ALL-Q-022 3P Program: Continuous Process Improvement 
QA S-ALL-Q-025 Standard and Reagent Management and Traceability 
QA S-ALL-Q-027 Evaluation and Qualification of Vendors 
QA S-ALL-Q-028 Use and Operations of Lab Track System 
QA S-ALL-Q-029 MintMiner Data File Review 
QA S-ALL-Q-030 Data Checker 
QA S-ALL-Q-031 Estimation of Measurement Uncertainty 
QA S-ALL-Q-035 Data Recall 
QA S-ALL-Q-036 Management of Change 
R PGH-R-001 Analysis of samples for Gross Alpha and Gross Beta 
R PGH-R-002 Gas Flow Proportional Counter Instrument Operations 
R PGH-R-003 Analysis of Water Samples for Ra-228 Content 
R PGH-R-004 Analysis of Water Samples for Total Alpha Radium 
R PGH-R-005 Analysis of Water Samples for Sr89/90 Content 
R PGH-R-006 Analysis of Samples for Total Uranium in Drinking Water 
R PGH-R-007 Analysis of Water Samples for Ra-226 Content 
R PGH-R-008 Analysis of Samples for Alpha Emitting Actinides and Pu-241 
R PGH-R-010 Sr-89/90 by Extraction Chromatography 
R PGH-R-013 Ni-59/Ni-63 Analysis 
R PGH-R-014 Analysis of Iron-55 
R PGH-R-015 Analysis of samples for Technetium-99 
R PGH-R-017 Glassware Cleaning 
R PGH-R-018 Radioactive Standards Preparation 
R PGH-R-020 Alpha Spectroscopy Instrument Operation 
R PGH-R-021 Tritium in Water - Distillation 
R PGH-R-022 Liquid Scintillation Counting 
R PGH-R-023 Gamma Spec Instrument Operations 
R PGH-R-024 Rad Sample Preparation 
R PGH-R-027 Neutron Dosimeter Wires by Gamma Spec 
R PGH-R-028 Neutron Dosimeter Capsules for Cs-137 
R PGH-R-030 Analysis of samples for I-129 
R PGH-R-031 Total Uranium by KPA 
R PGH-R-032 State of NJ 48Hr Gross Alpha Analysis 
R PGH-R-034 Analysis of C-14  
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Lab 
Area 

PACE SOP 
No. Document Name 

R PGH-R-035 Total Carbon Analysis by Combustion Method 
R PGH-R-037 Radon in Water 
R PGH-R-038 Dosimetry Foils for Niobium 
R PGH-R-040 Gamma Spectroscopy Analysis - Prep 
R PGH-R-041 Analysis of Polonium-210 
R PGH-R-042 Analysis of samples for Pb-210 
R PGH-R-043 Gravimetric Silicon Analysis 
R PGH-R-061 Iodine-131 
R F-PGH-R-063 Radioactive Calibrations 
R F-PGH-R-063 Low Energy Beta Analysis of Smears (Wipes) 

  PGH-R-064 
Alpha Scintillation Counter (NEEDS TO BE WRITTEN)  Referenced 
in PGH-R-007 (Ra-226) 

SV PGH-O-001 Semivolatiles by GC/MS (8270C & 8270D) 
SV PGH-O-003 Semivolatiles by GC/MS (625) 
SV PGH-O-023 PAH's by SIM 
SV WI-PGH-O-036 Low Level PAH's by EPA 625 
SY PGH-C-019 Hood Face Velocity Monitoring 
SY PGH-S-001 Rescue Alert System Operation 
SY S-ALL-S-001 Hazard Assessment 
VO PGH-O-012 Encore soil preparation (EPA Method 5035) 
VO PGH-O-015 Volatile Organic Compounds by EPA Methods 8260B & 8260C 
VO PGH-O-016 Gasoline Range Organics (GRO) by EPA Method 8015B & 8015D 
VO PGH-O-033 Volatile Organic Compounds by EPA Method 624 

  PGH-I-003 pH in Water, Soil & Waste 
WC PGH-I-004 Phenolics 
WC PGH-I-009 BOD/CBOD 
WC PGH-I-010 Sulfide 
WC PGH-I-011 Orthophosphate 
WC PGH-I-012 Hexavalent Chromium 
WC PGH-I-013 Filterable Residue (Total Suspended Solids, TSS) 
WC PGH-I-014 Fecal Coliform 
WC PGH-I-015 Alkalinity 
WC PGH-I-016 Acidity - Titrimetric 
WC PGH-I-017 Reactive Cyanide and Sulfide 
WC PGH-I-019 Paint Filter Liquids Test 
WC PGH-I-020 Nonfilterable Residue (TDS) 
WC PGH-I-021 Pensky-Martens Closed-Cup Method for Determining Ignitability 
WC PGH-I-024 Turbidity 
WC PGH-I-025 Fluoride 
WC PGH-I-027 Total Kjeldahl Nitrogen (TKN) 
WC PGH-I-028 Color 
WC PGH-I-030 Nitrate/Nitrite 
WC PGH-I-031 Chloride (by Lachat) 
WC PGH-I-033 Chemical Oxygen Demand 
WC PGH-I-035 Ammonia 
WC PGH-I-037 Sulfite 
WC PGH-I-038 Residual Chlorine 
WC PGH-I-039 Total Solids (TS) and Total Volatile Solids (TVS) 
WC PGH-I-042 Oil & Grease in water by SPE (EPA 1664) 
WC PGH-I-045 Dissolved Oxygen 
WC PGH-I-047 Settleable Material 
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Lab 
Area 

PACE SOP 
No. Document Name 

WC PGH-I-049 Total Coliform 
WC PGH-I-050 Methylene Blue Activated Substances (MBAS) 
WC PGH-I-052 O&G/TPH Soxhlet (hexane) 
WC PGH-I-053 Cyanide: Free, Total and Amenable - SmartChem 
WC PGH-I-054 Nitrite - Smartchem 
WC PGH-I-055 Thiocyanate 
WC PGH-I-056 Sulfate - Smartchem 
WC PGH-I-057 Phosphorus & Orthophosphate - SmartChem 
WC PGH-I-058 Ferrous Iron -SmartChem 
WC PGH-I-059 Anions by Ion Chromatograph 
WC PGH-I-060 Total Organic Carbon 
WC PGH-I-061 iPaq / Databridge Mobile 2 
WC PGH-I-062 Specific Conductance 
IT PGH-IT-001 System Security and Integrity 
IT PGH-IT-002 Server Backup 
IT S-ALL-Q-007 EPIC Pro: Acode Validation 
IT S-ALL-Q-008 EPIC Pro: Acode Addition/Modification 
L T-ALL-T-001 SLC: System Administrator Manual 
L T-ALL-T-002 SLC: Content Administrator Manual 
L T-ALL-T-003 SLC: Training Administrator Manual 
L T-ALL-T-004 SLC: Report Manager Manual 
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ATTACHMENT VI- LABORATORY CERTIFICATION LIST (CURRENT AS OF ISSUE DATE) 
SCOPE AND APPLICATION CERTIFICATES ARE MAINTAINED AND FILED IN THE LOCAL QUALITY 

DEPARTMENT 
 

Laboratory:  Pittsburgh  

Accrediting 
Authority 

Program Category Accrediting 
Agency 

Certification # 

Connecticut Waste Water & 
Hazardous Waste - 
Solid 

DOPH PH-0694 

Maine Waste Water DOH&HS PA0091 

New Hampshire Waste Water & 
Hazardous Waste - 
Solid 

DES 2976 

New Jersey Waste Water & 
Hazardous Waste - 
Solid 

DEP PA-051 

New York Waste Water & 
Hazardous Waste - 
Solid 

DOH - ELAP 10888 

Pennsylvania Drinking Water (RAD) DEP 65-00282 

Pennsylvania Waste Water & 
Hazardous Waste - 
Solid 

DEP 65-00282 

PA Rad License Materials License NRC  PA-1057 

USDA Soil Permit USDA P330-11-0365 

West Virginia Waste Water & 
Hazardous Waste - 
Solid 

DEP 143 

Laboratory:  Pittsburgh Radiological 

Alabama Drinking Water DEM 41590 

Arizona Drinking Water DOHS AZ0734 

Arkansas Drinking Water DEQ NA 

California Drinking Water & 
Hazardous Waste 

DOH 04222CA 

Colorado Drinking Water DPH&E N/A 

Connecticut Drinking Water, Waste 
Water and Hazardous 
Waste 

DPH PH-0694 

EPA Region 5 Drinking Water US EPA NA 

Delaware Drinking Water H&SS NA 

DoD Waste Water & 
Hazardous Waste 

ACLASS ADE-1544 

Florida Drinking Water & Waste 
Water 

DOH E87683 

Guam Drinking Water EPA NA 

Hawaii Drinking Water DOH NA 

Idaho Drinking Water DOH&W NA 

Illinois Drinking Water DEP NA 

Indiana Drinking Water DEP NA 

Iowa Drinking Water DNR 391 

Kansas Drinking Water DOH&EC E-10358 
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Laboratory:  Pittsburgh  

Accrediting 
Authority 

Program Category Accrediting 
Agency 

Certification # 

Kentucky Drinking Water DEP 90133 

Los Angeles 
Sanitation 

Waste Water Sanitation District 10257 

Louisiana Drinking Water DOH LA110004 

Louisiana Waste Water & 
Hazardous Waste - 
Solid 

DEQ 04086 

Maine Drinking Water & Waste 
Water 

DH & HS PA0091 

Maryland Drinking Water DOH&MH 308 

Massachusetts Drinking Water DEP M-PA1457 

Michigan Drinking Water DEQ NA 

Missouri Drinking Water DONR 235 

Montana Drinking Water DOPH&HS Cert0082 

Nevada Drinking Water, Waste 
Water & Hazardous 
Waste 

DOC&NR PA01457 

New Hampshire Drinking Water, Waste 
Water 

DES 2967 

New Jersey Drinking Water DEP PA051 

New Mexico Drinking Water, Waste 
Water and Hazardous 
Waste 

DPNR NA 

New York Drinking Water, Waste 
Water 

DOH 10888 

North Carolina Drinking Water DOH&HS 42706 

North Dakota Drinking Water, Waste 
Water & Hazardous 
Waste 

ND DOH R-190 

Oregon Drinking Water, Waste 
Water and Hazardous 
Waste 

ORELAP PA200002 

Pennsylvania Drinking Water, Waste 
Water and Hazardous 
Waste 

DEP 65-00282 

Puerto Rico Drinking Water DOH PA01457 

South Dakota Drinking Water DOE&NR NA 

Tennessee Drinking Water DEC TN02867 

Texas Drinking Water COEQ T104704188-12-
6 

US Virgin Islands Drinking Water DPNR NA 

Utah Drinking Water, Waste 
Water and Hazardous 
Waste 

DOH ANTE 

Virginia Drinking Water, Waste 
Water and Hazardous 
Waste 

DGS 460198 

Washington Drinking Water DOE  C868 

West Virginia Drinking Water DOH 9964C 

West Virginia Waste Water & 
Hazardous Waste 

DEP 143 
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Laboratory:  Pittsburgh  

Accrediting 
Authority 

Program Category Accrediting 
Agency 

Certification # 

Wisconsin Drinking Water DOH NA 

Wyoming Drinking Water DEP 8TMS-Q 
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ATTACHMENT VII- PACE CHAIN-OF-CUSTODY (CURRENT AS OF ISSUE DATE) 
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ATTACHMENT VIII- METHOD HOLD TIME, CONTAINER AND PRESERVATION GUIDE (CURRENT AS 
OF ISSUE DATE) 

 
THE HOLDING TIME INDICATED IN THE CHART BELOW IS THE MAXIMUM ALLOWABLE TIME FROM 
COLLECTION TO EXTRACTION AND/OR ANALYSIS PER THE ANALYTICAL METHOD.  FOR METHODS 

THAT REQUIRE PROCESSING PRIOR TO ANALYSIS, THE HOLDING TIME IS DESIGNATED AS 
‘PREPARATION HOLDING TIME/ANALYSIS HOLDING TIME’. 

 
Parameter Method Matrix Container Preservative Max Hold Time 
Acidity SM2310B Water Plastic/Glass < 6oC 14 Days 
Actinides HASL-300 Water  pH<2 HNO3 180 Days 
Actinides HASL-300 Solid  None 180 Days 
Alkalinity SM2320B/310.2 Water Plastic/Glass < 6oC 14 Days 

Alkylated PAHs  Water  

< 6oC; pH<2 
1:1 HCl 
(optional) 

14/40 Days 
preserved; 7/40 
Days unpreserved

Alkylated PAHs  Solid  < 10oC 1 Year/40 Days 
Total Alpha Radium (see note 3) 9315/903.0 Water Plastic/Glass pH<2 HNO3 180 days 
Total Alpha Radium (see note 3) 9315 Solid  None 180 days 

Anions (Br, Cl, F, NO2, NO3, o-
Phos, SO4 , bromate, chlorite, 
chlorate) 300.0/300.1/SM4110B Water Plastic/Glass 

< 6oC; EDA 
if bromate or 
chlorite run 

All analytes 28 
days except: 
NO2, NO3, o-
Phos (48 Hours); 
chlorite 
(immediately for 
300.0; 14 Days 
for 300.1).  
NO2/NO3 combo 
28 days. 

Anions (Br, Cl, F, NO2, NO3, o-
Phos, SO4 , bromate, chlorite, 
chlorate) 300.0 Solid Plastic/Glass < 6oC 

All analytes 28 
days except: 
NO2, NO3, o-
Phos (48 hours); 
chlorite 
(immediately).  
NO2/NO3 combo 
28 days. 

Anions (Br, Cl, F, NO2, NO3, o-
Phos, SO4 9056 

Water/ 
Solid Plastic/Glass < 6oC 28 days 

Aromatic and Halogenated 
Volatiles (see note 1) 8021 Solid 5035 vial kit See note 1 14 days 

Aromatic and Halogenated 
Volatiles 602/8021 Water 40mL vials 

pH<2 HCl; < 
6oC; Na2S2O3 
if Cl present 

14 Days (7 Days 
for aromatics if 
unpreserved) 

Acid Volatile Sulfide Draft EPA 1629 Solid 8oz Glass < 6oC 14 Days 

Bacteria, Total Plate Count SM9221D Water Plastic/WK 
< 6oC; 
Na2S2O3 24 Hours 

Base/Neutrals and Acids 8270 Solid 8oz Glass < 6oC 14/40 Days 
Base/Neutrals and Acids 625/8270 Water 1L Amber < 6oC; 7/40 Days 



Document Name: 
Quality Assurance Manual   

Document Revised: September 9, 2013 
Page 104 of 111 

 

 

Document No.:  
Quality Assurance Manual Rev. 16.0   

Issuing Authorities:  
Pace Corporate Quality Office and Pace 

Pittsburgh Quality Office 
 

 

Parameter Method Matrix Container Preservative Max Hold Time 
Glass  Na2S2O3 if Cl 

present 

Base/Neutrals, Acids & 
Pesticides 525.2 Water 

1L Amber 
Glass 

pH<2 HCl; < 
6oC; Na 
sulfite if Cl 
present 14/30 Days 

Biomarkers  Water 

< 6oC; pH<2 
1:1 HCl 
(optional) 

14/40 Days 
preserved; 
7/40 Days 
unpreserved 

< 6oC; pH<2 1:1 
HCl (optional) 

Biomarkers  Solid < 10oC 
1 Year/40 
Days < 10oC 

BOD/cBOD SM5210B Water Plastic/Glass < 6oC 48 hours 

BTEX/Total Hydrocarbons TO-3 Air 
Summa 
Canister None 14 Days 

BTEX/Total Hydrocarbons TO-3 Air 
Tedlar Bag or 
equivalent None 48 Hours 

Cation/Anion Balance SM1030E Water Plastic/Glass None None 
Cation Exchange 9081 Solid 8oz Glass None unknown 
Chloride SM4500Cl-C,E Water Plastic/Glass None 28 Days 

Chlorine, Residual 

SM4500Cl-
D,E,G/330.5/Hach 
8167 Water Plastic/Glass None 15 minutes 

Chlorophyll SM10200H Water 

Opaque bottle 
or aluminum 
foil   

COD 
SM5220C, 
D/410.4/Hach 8000 Water Plastic/Glass 

pH<2 H2SO4; 
< 6oC 28 Days 

Coliform, Fecal SM9222D Water 100mL Plastic < 6oC 6 Hours 
Coliform, Fecal SM9222D Solid 100mL Plastic < 6oC 6 Hours 

Coliform, Total and Escherichla 
(E. coli) SM9223B Water 100mL Plastic < 10oC 

48 Hours after 
collection; results 
from samples 
analyzed 30-48 
Hours after 
collection must 
be qualified as 
analyzed >30 
hours 

Color SM2120B,E Water 

Covered 
Plastic/Acid 
Washed 
Amber Glass < 6oC 24 Hours 

Condensable Particulate 
Emissions EPA 202 Air Solutions None 180 Days 
Cyanide, Reactive SW846 chap.7 Water Plastic/Glass None 28 Days 
Cyanide, Reactive SW846 chap.7 Solid Plastic/Glass None 28 Days 
Cyanide, Total and Amenable SM4500CN- Water Plastic/Glass pH>12 14 Days 
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Parameter Method Matrix Container Preservative Max Hold Time 
A,B,C,D,E,G,I,N/9010/ 
9012/335.4 

NaOH; < 
6oC; ascorbic 
acid if Cl 
present  

(24 Hours if 
sulfide present- 
applies to 
SM4500CN only)

Diesel Range Organics- Alaska 
DRO AK102 Solid 8oz Glass < 6oC 14/40 Days 
Diesel Range Organics- Alaska 
DRO AK102 Water 1L Glass 

pH<2 HCl; < 
6oC 14/40 Days 

Diesel Range Organics- TPH 
DRO 8015 Solid 8oz Glass Jar < 6oC 14/40 Days 

Diesel Range Organics- TPH 
DRO 8015 Water 

1L Amber 
Glass 

< 6oC; 
Na2S2O3 if Cl 
present 7/40 Days 

Diesel Range Organics- TPH 
DRO 8015 Tissue 

1L Amber 
Glass < - 10oC 

1 Year if 
frozen/40 Days 

Diesel Range Organics- 
NwTPH-Dx Nw-TPH-Dx Solid 8oz Glass Jar < 6oC 14/40 Days 

Diesel Range Organics- 
NwTPH-Dx Nw-TPH-Dx Water 

1L Amber 
Glass 

pH <2 HCl; < 
6oC 

14/40 Days; 7 
Days from 
collection to 
extraction if 
unpreserved 

Diesel Range Organics- 
Wisconsin DRO WI MOD DRO Solid 

Tared 4oz 
Glass Jar < 6oC 10/47 Days 

Diesel Range Organics- 
Wisconsin DRO WI MOD DRO Water 

1L Amber 
Glass < 6oC 14/40 Days 

Dioxins and Furans 1613B Solid 8oz Glass < 6oC 1 year 

Dioxins and Furans 1613B Water 
1L Amber 
Glass 

< 6oC; 
Na2S2O3 if Cl 
present 1 year 

Dioxins and Furans 1613B 
Fish/ 
Tissue Aluminum foil < 6oC 1 year 

Dioxins and Furans 8290 Water 
1L Amber 
Glass 

< 6oC; 
Na2S2O3 if Cl 
present 30/45 Days 

Dioxins and Furans 8290 Solid 8oz Glass < 6oC 30/45 Days 

Dioxins and Furans 8290 
Fish/ 
Tissue Not specified < -10oC 30/45 Days 

Dioxins and Furans TO-9 Air PUF None 30/45 Days 

EDB/DBCP (8011) 
EDB/DBCP/1,2,3-TCP (504.1) 504.1/8011 Water 40mL vials 

< 6oC; 
Na2S2O3 if Cl 
present 14 Days 

Explosives 8330/8332 Water 
1L Amber 
Glass < 6oC 7/40 Days 

Explosives  8330/8332 Solid 8oz Glass Jar < 6oC 14/40 Days 
Extractable Petroleum 
Hydrocarbons (aliphatic and 
aromatic) MA-EPH Water 

1L Amber 
Glass 

pH<2 HCl; < 
6oC 14/40 Days 
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Parameter Method Matrix Container Preservative Max Hold Time 
Extractable Petroleum 
Hydrocarbons (aliphatic and 
aromatic) MA-EPH Solid 4oz Glass Jar < 6oC 7/40 Days 
Ferrous Iron SN3500Fe-D Water Glass None Immediate 
Flashpoint/Ignitability 1010 Liquid Plastic/Glass None 28 Days 
Fluoride SM4500Fl-C,D Water Plastic None 28 Days 
Gamma Emitting Radionuclides3 901.1 Water Plastic/Glass pH<2 HNO3 180 days 
Gasoline Range Organics 8015 Water 40mL vials pH<2 HCl 14 Days 
Gasoline Range Organics 8015 Solid 5035 vial kit See note 1 14 days 

Gasoline Range Organics- 
Alaska GRO AK101 Solid 5035 vial kit 

See 5035 
note* 

28 Days if GRO 
only (14 Days 
with BTEX) 

Gasoline Range Organics- 
Alaska GRO AK101 Water 40mL vials 

pH<2 HCl; < 
6oC 14 Days 

Gasoline Range Organics- 
NwTPH-Gx Nw-TPH-Gx Water 40mL vials 

pH<2 HCl; < 
6oC 

7 Days 
unpreserved; 14 
Days preserved 

Gasoline Range Organics- 
NwTPH-Gx Nw-TPH-Gx Solid 40mL vials 

< 6oC; 
packed jars 
with no 
headspace 14 Days 

Gasoline Range Organics- 
Wisconsin GRO WI MOD GRO Water 40mL vials 

pH<2 HCl; < 
6oC 14 Days 

Gasoline Range Organics- 
Wisconsin GRO  WI MOD GRO Solid 

40mL MeOH 
vials 

< 6oC in 
MeOH 21 Days 

Gross Alpha (NJ 48Hr Method) NJAC 7:18-6 Water Plastic/Glass pH<2 HNO3 48 Hrs 
Gross Alpha and Gross Beta3 9310/900.0 Water Plastic/Glass pH<2 HNO3 180 Days 
Gross Alpha and Gross Beta 9310 Solid Glass None 180 Days 

Haloacetic Acids 552.1/552.2 Water 
40mL Amber 
vials NH4Cl; < 6oC 

14/7 Days if 
extracts stored < 
6oC or 14/14 
Days if extracts 
stored at < -10oC 

Hardness, Total (CaCO3) SM2340B,C/130.1 Water Plastic/Glass pH<2 HNO3 6 Months 
Heterotrophic Plate Count 
(MPC) SM9215B Water 100mL Plastic < 6oC 24 Hours 
Herbicides, Chlorinated 8151 Solid 8oz Glass Jar < 6oC 14/40 Days 

Herbicides, Chlorinated 8151 Water 
1L Amber 
Glass 

< 6oC; 
Na2S2O3 if Cl 
present 7/40 Days 

Herbicides, Chlorinated 515.1/515.3 Water 
1L Amber 
Glass 

< 6oC; 
Na2S2O3 if Cl 
present 14/28 Days 

Hexavalent Chromium 
7196/218.6/SM3500Cr-
C,D Water Plastic/Glass < 6oC 24 Hours 

Hexavalent Chromium 7196 (with 3060A) Solid  < 6oC 
24 Hours after 
extraction 

Hydrogen Halide and Halogen EPA 26 Air Solutions None 6 Months 
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Parameter Method Matrix Container Preservative Max Hold Time 
Emissions 

Ignitability of Solids 1030 

Non-
liquid 
Waste Plastic/Glass None 28 Days 

Lead Emissions EPA 12 Air Filter/Solutions None 6 Months 
Lipids Pace Lipids Tissue Plastic/Glass < -10oC 1 Year if frozen 
Mercury, Low-Level 1631E Solid    

Mercury, Low-Level 1631E Water 

Fluoropolymer 
bottles (Glass 
if Hg is only 
analyte being 
tested) 

12N HCl or 
BrCl 

48 Hours for 
preservation or 
analysis; 28 Days 
to preservation if 
sample oxidized 
in bottle; 90 Days 
for analysis if 
preserved 

Mercury, Low-Level 1631E Tissue Plastic/Glass < - 10oC 28 Days if frozen 
Mercury 7471 Solid 8oz Glass Jar < 6oC 28 days 
Mercury 7470/245.1/245.2 Water Plastic/Glass pH<2 HNO3 28 Days 
Mercury 7471/245.6 Tissue Plastic/Glass < - 10oC 28 Days if frozen 
Metals (GFAA) 7000/200.9 Water Plastic/Glass pH<2 HNO3 180 Days 
Metals (ICP) NIOSH 7300A/7303 Air Filters None 180 Days 
Metals (ICP/ICPMS) 6010/6020 Solid 8oz Glass Jar None 180 Days 
Metals (ICP/ICPMS) 6010/6020/200.7/200.8 Water Plastic/Glass pH<2 HNO3 180 Days 

Metals (ICP/ICPMS) 6020 Tissue Plastic/Glass < -10oC 
180 Days if 
frozen 

Methane, Ethane, Ethene 8015 modified Water  40mL vials HCl 14 Days 
Methane, Ethane, Ethene RSK-175 Water 40mL vials HCl 14 Days 

Methane, Ethane, Ethene EPA 3C Air 
Summa 
Canister None 14 Days 

Methane, Ethane, Ethene EPA 3C Air 
Tedlar Bag or 
equivalent None 48 Hours 

Methanol, Ethanol 8015 modified Water 40mL vials < 6oC 14 Days 
Methanol, Ethanol 8015 modified Solid 2oz Glass < 6oC 14 Days 

Nitrogen, Ammonia SM4500NH3/350.1 Water Plastic/Glass 
pH<2 H2SO4; 
< 6oC 28 Days 

Nitrogen, Kjeldahl (TKN) 351.2 Solid Plastic/Glass < 6oC 28 Days 

Nitrogen, Kjeldahl (TKN) SM4500-Norg/351.2 Water Plastic/Glass 
pH<2 H2SO4; 
< 6oC 28 Days 

Nitrogen, Nitrate SM4500-NO3/352.1 Water Plastic/Glass < 6oC 
24 Hours 
preferred 

Nitrogen, Nitrate & Nitrite 
combination 353.2 Solid Plastic/Glass < 6oC 28 Days 
Nitrogen, Nitrate & Nitrite 
combination SM4500-NO3/353.2 Water Plastic/Glass 

pH<2 H2SO4; 
< 6oC 28 Days 

Nitrogen, Nitrite or Nitrate 
separately SM4500-NO2/353.2 Water Plastic/Glass < 6oC 48 Hours 

Nitrogen, Organic SM4500-Norg/351.2 Water Plastic/Glass 
pH<2 H2SO4; 
< 6oC 28 Days 
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Parameter Method Matrix Container Preservative Max Hold Time 

Non-Methane Organics EPA 25C Air 
Summa 
Canister None 14 Days 

Non-Methane Organics EPA 25C Air 
Tedlar Bag or 
equivalent None 48 Hours 

Odor SM2150B Water Glass < 6oC 24 Hours 

Oil and Grease/HEM 1664A/SM5520B/9070 Water Glass 

pH<2 H2SO4 
or HCl; < 
6oC 28 Days 

Oil and Grease/HEM 9071 Solid Glass < 6oC 28 Days 

PBDEs 1614 Water 
1L Amber 
Glass < 6oC 1 Year/1 Year 

PBDEs 1614 Solid 
Wide Mouth 
Jar < 6oC 1 Year/1 Year 

PBDEs 1614 Tissue Aluminum Foil < -10oC 1 Year/1 Year 
PCBs and Pesticides, 
Organochlorine (OC) TO-4/TO-10 Air PUF None 7/40 Days 

PCBs and Pesticides, 
Organochlorine (OC) 608 Water 

1L Amber 
Glass  

Pest: 7/40 Days; 
PCB: 1 Year/1 
Year 

Pesticides, Organochlorine (OC) 8081 Water 
1L Amber 
Glass 

< 6oC; 
Na2S2O3 if Cl 
present 7/40 Days 

Pesticides, Organochlorine (OC) 8081 Solid 8oz Glass Jar < 6oC 14/40 Days 

Pesticides, Organochlorine (OC) 8081 Tissue 8oz Glass Jar < -10oC 
1 Year if 
frozen/40 Days 

Pesticides, Organophosphorous 
(OP) 8141 Solid 8oz Glass Jar < 6oC 14/40 Days 

Pesticides, Organophosphorous 
(OP) 8141 Water 

1L Amber 
Glass 

pH 5-8 with 
NaOH or 
H2SO4; < 
6oC; Na2S2O3 
if Cl present 7/40 Days 

PCBs (Aroclors) 8082 Water 
1L Amber 
Glass 

< 6oC; 
Na2S2O3 if Cl 
present 1 Year/1 Year 

PCBs (Aroclors) 8082 Solid 8oz Glass Jar < 6oC 1 Year/1 Year 

PCBs (Aroclors) 8082 Tissue Plastic/Glass  < -10oC 
1 Year if frozen/1 
Year 

PCB Congeners 1668A Water 
1L Amber 
Glass 

< 6oC but 
above 
freezing 1 Year/1 Year 

PCB Congeners 1668A Solid 4-8oz Glass Jar 

< 6oC but 
above 
freezing 1 Year/1 Year 

PCB Congeners 1668A Tissue 4-8oz Glass Jar < -10oC 1 Year/1 Year 
Oil Range Organics- ORO      
Oxygen, Dissolved (Probe) SM4500-O Water Glass None 15 minutes 
Paint Filter Liquid Test 9095 Water Plastic/Glass None N/A 
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Parameter Method Matrix Container Preservative Max Hold Time 
Particulates PM-10 Air Filters None 180 Days 

Permanent Gases EPA 3C Air 
Summa 
Canister None 14 Days 

Permanent Gases EPA 3C Air 
Tedlar Bag or 
equivalent None 48 Hours 

pH SM4500H+B/9040 Water Plastic/Glass None 15 minutes 
pH 9045 Solid Plastic/Glass None  

Phenol, Total 420.1/420.4/9065/9066 Water Glass 
pH<2 H2SO4; 
< 6oC 28 Days 

Phosphorus, Orthophosphate SM4500P/365.1/365.3 Water Plastic Filter; < 6oC 

Filter within 15 
minutes, 
Analyze within 
48 Hours 

Phosphorus, Total 
SM4500P/ 
365.1/365.3/365.4 Water Plastic/Glass 

pH<2 H2SO4; 
< 6oC 28 Days 

Phosphorus, Total  365.4 Solid Plastic/Glass < 6oC 28 Days 
Polynuclear Aromatic 
Hydrocarbons (PAH) TO-13 Air PUF None 7/40 Days 
Polynuclear Aromatic 
Hydrocarbons (PAH) 8270 SIM Solid 8oz Glass Jar < 6oC 14/40 Days 

Polynuclear Aromatic 
Hydrocarbons (PAH) 8270 SIM Water 

1L Amber 
Glass 

< 6oC; 
Na2S2O3 if Cl 
present 7/40 Days 

Polynuclear Aromatic 
Hydrocarbons (PAH) 8270 SIM Tissue Plastic/Glass < -10oC 

1 Year if 
frozen/40 Days 

Radioactive Strontium3 905.0 Water Plastic/Glass pH<2 HNO3 180 days 
Radium-2263 903.0/903.1 Water Plastic/Glass pH<2 HNO3 180 days 
Radium-228 (see note 3) 9320/904.0 Water Plastic/Glass pH<2 HNO3 180 days 
Radium-228 (see note 3) 9320 Solid    
Residual Range Organics- 
Alaska RRO AK103 Solid 8oz Glass < 6oC 14/40 Days 

Saturated Hydrocarbons  Water 

< 6oC; pH<2 
1:1 HCl 
(optional) 

14/40 Days 
preserved; 
7/40 Days 
unpreserved 

< 6oC; pH<2 1:1 
HCl (optional) 

Saturated Hydrocarbons  Solid < 10oC 
1 Year/40 
Days < 10oC 

Silica, Dissolved SM4500Si-D Water Plastic < 6oC 28 Days 
Solids, Settleable SM2540F Water Glass < 6oC 48 Hours 
Solids, Total SM2540B Water Plastic/Glass < 6oC 7 Days 
Solids, Total SM2540G Solid Plastic/Glass < 6oC 7 Days 
Solids, Total (FOC, OM, Ash) ASTM D2974 Solid Plastic/Glass < 6oC 7 Days 
Solids, Total Dissolved SM2540C Water Plastic/Glass < 6oC 7 Days 

Solids, Total Suspended 
SM2540D/USGS I-
3765-85 Water Plastic/Glass < 6oC 7 Days 

Solids, Total Volatile 160.4/SM2540E Water Plastic/Glass < 6oC 7 Days 
Solids, Total Volatile 160.4 Solid Plastic/Glass < 6oC 7 Days 
Specific Conductance SM2510B/9050/120.1 Water Plastic/Glass < 6oC 28 Days 
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Parameter Method Matrix Container Preservative Max Hold Time 
Stationary Source Dioxins and 
Furans EPA 23 Air XAD Trap None 30/45 Days 

Stationary Source Mercury EPA 101 Air Filters None 
180 Days, 28 
Days for Hg 

Stationary Source Metals EPA 29 Air Filters None 
180 Days, 28 
Days for Hg 

Stationary Source PM10 EPA 201A Air Filters None 180 Days 
Stationary Source Particulates EPA 5 Air Filter/Solutions None 180 Days 

Sulfate 

SM4500SO4/9036/ 
9038/375.2/ASTM 
D516 Water Plastic/Glass < 6oC 28 Days 

Sulfide, Reactive SW-846 Chap.7 Water Plastic/Glass None 28 Days 
Sulfide, Reactive SW-846 Chap.7 Solid Plastic/Glass None 28 Days 

Sulfide, Total SM4500S/9030 Water Plastic/Glass 

pH>9 NaOH; 
ZnOAc; < 
6oC 7 Days 

Sulfite SM4500SO3 Water Plastic/Glass None 15 minutes 
Surfactants (MBAS) SM5540C Water Plastic/Glass < 6oC 48 Hours 

Total Organic Carbon (TOC) SM5310B,C,D/9060 Water Glass 

pH<2 H2SO4 
or HCl; < 
6oC 28 Days 

Total Organic Carbon (TOC) 9060/Walkley Black Solid Glass < 6oC 14 Days 

Total Organic Halogen (TOX) SM5320/9020/9021 Water 
Glass; no 
headspace < 6oC 14 Days 

Tritium 906.0 Water Glass None 180 days 
Turbidity SM2130B/180.1 Water Plastic/Glass < 6oC 48 Hours 

Total Uranium3 
908.0/ASTM D5174-
97 Water Plastic/Glass pH<2 HCl 180 days 

Volatile Petroleum 
Hydrocarbons (aliphatic and 
aromatic) MA-VPH Water 40mL vials 

pH<2 HCl; < 
6oC 

14 Days 
preserved 

Volatile Petroleum 
Hydrocarbons (aliphatic and 
aromatic) MA-VPH Solid 4-8oz Glass Jar 

< 6oC; 
packed jars 
with no 
headspace 7/28 Days 

Volatiles TO-14 Air 
Summa 
Canister None 30 Days 

Volatiles TO-14 Air 
Tedlar Bag or 
equivalent None 48 Hours 

Volatiles TO-15 Air 
Summa 
Canister None 30 Days 

Volatiles 8260 Solid 5035 vial kit See note 1 14 days 

Volatiles 8260 Water 40mL vials 

pH<2 HCl; < 
6oC; Na2S2O3 
if Cl present 14 Days 

Volatiles 8260 
Conc. 
Waste 

5035 vial kit or 
40mL vials < 6oC 14 Days 

Volatiles 624 Water 40mL vials pH<2 HCl; < 14 Days (7 Days 
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Parameter Method Matrix Container Preservative Max Hold Time 
6oC; Na2S2O3 
if Cl present 

for aromatics if 
unpreserved) 

Volatiles (see note 2) 524.2 Water 
40mL vials (in 
duplicate) 

pH<2 HCl; < 
6oC; 
Ascorbic acid 
or Na2S2O3 if 
Cl present2 14 Days 

 
1  5035/5035A Note: 5035 vial kit typically contains 2 vials water, preserved by freezing or, 2 vials aqueous sodium 
bisulfate preserved at 4oC, and one vial methanol preserved at <6oC and one container of unpreserved sample stored at 
<6oC. 
 
2  Method 524.2 lists ascorbic acid as the preservative when residual chlorine is suspected, unless gases or Table 7 
compounds are NOT compounds of interest and then sodium thiosulfate is the preservative recommended. 
 
3  Methods 9315 and 9320 both state that if samples are unpreserved, the samples should be brought to the lab within 5 
days of collection, preserved in the lab, and then allowed to sit for a minimum of 16 hours before sample 
preparation/analysis. 
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091313E Final Report



October 21, 2013

Nilda B. Cox
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016

Fax: 626-386-1139

Enclosed is your final report for ERA's QuiK™Response program.  Your final report includes an evaluation of all results 
submitted by your laboratory to ERA. None of the assigned value(s) or acceptance limits were available to your 
laboratory at or before the time of reporting. 

Please note the following changes to our final reports:

•  At the request of the TNI Accreditation Council, we have included a Laboratory Exception Report that includes a list of 
all analytes reported with less than qualifiers when the assigned value was greater than “0.”  In addition, because we 
have received many requests from laboratories, this report also includes a list of all analytes with "Not Acceptable" 
evaluations.

•  Some states have elected not to convert to the 2009 TNI Standards at this time.  If you have released your results to a 
state that has retained the 2003 NELAC Evaluation Criteria, your final report will include a section that evaluates the 
results according to the 2003 Standard in addition to the 2009 TNI Standards.
 
As part of your accreditation(s), you may be required to identify the root cause of any "Not Acceptable" results, implement 
the necessary corrective actions, and then satisfy your PT requirements by participating in a supplemental 
(QuiK™Response) or future ERA PT study.  ERA's technical staff is available to help your laboratory resolve any 
technical issues that may be impairing your PT performance and possibly affecting the quality of your routine data.  

The data contained herein are confidential and intended for your use only.

If you are using this report for DMR-QA 33 Corrective Action, please note the following: permittees must submit a copy of 
this report to your DMRQA Coordinator, along with your corrective action documentation by October 7, 2013.  Contract 
Laboratories should send a copy of this report to your permittees upon receipt.

Thank you for your participation in ERA's QuiK™Response program.  If you have any questions, please contact our 
Proficiency Testing Department at 1-800-372-0122.

Sincerely,

Kristina Sanchez
Quality Officer

cc:     Project File Number 091313E

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Report Recipient Contact/Phone Number Reporting Type Evaluation Type

Arizona Ali Mayfield / (602) 364-0728 All Analytes 2009 TNI

California ELAP Fred Choske / 510-620-3175 All Analytes 2009 TNI

EPA Region 8 Marcie Tidd / (303) 312-7764 All Analytes 2009 TNI

Georgia Lynne Grubb / 404-657-3189 All Analytes 2009 TNI

Guam Rodolfo Paulino / 671-475-1655 All Analytes 2009 TNI

Mariana Island Vinson Sablan / 670-664-8520 All Analytes 2009 TNI

Michigan (WS) Greg Lundy / 517-335-9219 All Analytes 2009 TNI

Mississippi Phyllis Givens / 601-576-7582 All Analytes 2009 TNI

Montana Russell Leu / 406-444-5259 All Analytes 2009 TNI

Nevada Sara Rairick / 775-687-9490 All Analytes 2003 NELAC

New Jersey Rachel Ellis / 609-777-1749 All Analytes 2009 TNI

New York Dan Dickinson / 518-485-5570 All Analytes 2003 NELAC



2009 TNI Evaluation Checks
There are no values reported with < where the assigned value was greater than 0.

2009 TNI Not Acceptable Evaluations
There were no Not Acceptable evaluations for this study.

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:

CA00006
M327601

091313E 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Vanadium (cat# 660) Study Dates: 09/13/13 - 10/16/13

1185 Vanadium µg/L 13.4 12.9 10.9 - 14.7 Acceptable EPA 200.8 5.4 1994 10/7/2013 1.20 12.7 0.562

WS Inorganic Disinfection #1 (cat# 5272) Study Dates: 09/13/13 - 10/16/13

1570 Chlorate µg/L 176 123 - 229 Not Reported   127 0.00

1595 Chlorite µg/L 375 331 232 - 430 Acceptable EPA 317.0 2 10/14/2013 0 307 0.00

WS o-Phosphate Nutrients (cat# 667) Study Dates: 09/13/13 - 10/16/13

1870 ortho-Phosphate as P mg/L 0.998 1.03 0.876 - 1.18 Acceptable EPA 365.1 2 1993 9/30/2013 -0.94 1.05 0.0546

WS o-Phosphate Nutrients (cat# 667) Study Dates: 09/13/13 - 10/16/13

1870 ortho-Phosphate as P mg/L 0.998 1.03 0.876 - 1.18 Acceptable SM4500P E 20th ED 
1997 9/30/2013 -0.94 1.05 0.0546

WS o-Phosphate Nutrients (cat# 667) Study Dates: 09/13/13 - 10/16/13

1870 ortho-Phosphate as P mg/L 0.998 1.03 0.876 - 1.18 Acceptable SM4500P E 22nd ED 
2011 9/30/2013 -0.94 1.05 0.0546

WS o-Phosphate Nutrients (cat# 667) Study Dates: 09/13/13 - 10/16/13

1870 ortho-Phosphate as P mg/L 0.998 1.03 0.876 - 1.18 Acceptable SM4500P F 22nd ED 
2011 9/30/2013 -0.94 1.05 0.0546

WS Turbidity (cat# 699) Study Dates: 09/13/13 - 10/16/13

2055 Turbidity NTU 3.71 4.08 3.45 - 4.63 Acceptable EPA 180.1 2 1993 10/1/2013 -1.74 4.06 0.202

WS Turbidity (cat# 699) Study Dates: 09/13/13 - 10/16/13

2055 Turbidity NTU 3.71 4.08 3.45 - 4.63 Acceptable SM2130B 20th ED 1994 10/1/2013 -1.74 4.06 0.202

WS Turbidity (cat# 699) Study Dates: 09/13/13 - 10/16/13

2055 Turbidity NTU 3.71 4.08 3.45 - 4.63 Acceptable SM2130B 22nd ED 2011 10/1/2013 -1.74 4.06 0.202

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 Page 3 of 5



Project Number:

ERA Customer Number:

Laboratory Name:

091313E

M327601

Eurofins Eaton 
Analytical, Inc - Monrovia

Organic Results

2009 TNI Evaluation Report

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 4 of 5



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:

CA00006
M327601

091313E 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Chloral Hydrate (cat# 676) Study Dates: 09/13/13 - 10/21/13

4460 Chloral Hydrate µg/L 20.4 25.1 5.72 - 40.1 Acceptable EPA 551.1 1 1992 10/17/2013 0 24.5 0.00

WS Halomethanes (THMs) (cat# 702) Study Dates: 09/13/13 - 10/21/13

4395 Bromodichloromethane µg/L 28.1 26.5 21.2 - 31.8 Acceptable EPA 524.2 4.1 1995 10/16/2013 0.906 26.2 2.04

4400 Bromoform µg/L 13.2 12.0 9.60 - 14.4 Acceptable EPA 524.2 4.1 1995 10/16/2013 0.602 12.2 1.70

4575 Chlorodibromomethane µg/L 38.7 38.2 30.6 - 45.8 Acceptable EPA 524.2 4.1 1995 10/16/2013 0.151 38.1 3.89

4505 Chloroform µg/L 22.2 20.2 16.2 - 24.2 Acceptable EPA 524.2 4.1 1995 10/16/2013 1.65 20.2 1.23

WS Toxaphene (cat# 700) Study Dates: 09/13/13 - 10/16/13

8250 Toxaphene µg/L 6.36 6.08 3.34 - 8.82 Acceptable EPA 505 2.1 1995 9/18/2013 0.422 5.87 1.17

WS EDB/DBCP/TCP (cat# 706) Study Dates: 09/13/13 - 10/16/13

4570 Dibromochloropropane (DBCP) µg/L 1.69 1.58 0.948 - 2.21 Acceptable EPA 551.1 1 1992 9/26/2013 0.329 1.62 0.203

4585 Ethylene Dibromide (EDB) µg/L 1.72 1.03 - 2.41 Not Reported   1.69 0.173

5180 1,2,3-Trichloropropane (TCP) µg/L 1.14 0.684 - 1.60 Not Reported   1.28 0.302

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 Page 5 of 5



Final Report Results For Laboratory 
Eurofins Eaton Analytical, Inc - Monrovia

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 1 of 5



Project Number:

ERA Customer Number:

Laboratory Name:

091313E

M327601

Eurofins Eaton 
Analytical, Inc - Monrovia

Inorganic Results

2003 NELAC Evaluation Report

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 2 of 5



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:

CA00006
M327601

091313E 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Vanadium (cat# 660) Study Dates: 09/13/13 - 10/16/13

1185 Vanadium µg/L 13.4 12.9 10.9 - 14.7 Acceptable EPA 200.8 5.4 1994 10/7/2013 1.20 12.7 0.562

WS Inorganic Disinfection #1 (cat# 5272) Study Dates: 09/13/13 - 10/16/13

1570 Chlorate µg/L 176 123 - 229 Not Reported  127 0.00

1595 Chlorite µg/L 375 331 232 - 430 Acceptable EPA 317.0 2 10/14/2013 0 307 0.00

WS o-Phosphate Nutrients (cat# 667) Study Dates: 09/13/13 - 10/16/13

1870 ortho-Phosphate as P mg/L 0.998 1.03 0.876 - 1.18 Acceptable EPA 365.1 2 1993 9/30/2013 -0.94 1.05 0.0546

WS o-Phosphate Nutrients (cat# 667) Study Dates: 09/13/13 - 10/16/13

1870 ortho-Phosphate as P mg/L 0.998 1.03 0.876 - 1.18 Acceptable SM4500P E 20th ED 
1997 9/30/2013 -0.94 1.05 0.0546

WS o-Phosphate Nutrients (cat# 667) Study Dates: 09/13/13 - 10/16/13

1870 ortho-Phosphate as P mg/L 0.998 1.03 0.876 - 1.18 Acceptable SM4500P E 22nd ED 
2011 9/30/2013 -0.94 1.05 0.0546

WS o-Phosphate Nutrients (cat# 667) Study Dates: 09/13/13 - 10/16/13

1870 ortho-Phosphate as P mg/L 0.998 1.03 0.876 - 1.18 Acceptable SM4500P F 22nd ED 
2011 9/30/2013 -0.94 1.05 0.0546

WS Turbidity (cat# 699) Study Dates: 09/13/13 - 10/16/13

2055 Turbidity NTU 3.71 4.08 3.45 - 4.63 Acceptable EPA 180.1 2 1993 10/1/2013 -1.74 4.06 0.202

WS Turbidity (cat# 699) Study Dates: 09/13/13 - 10/16/13

2055 Turbidity NTU 3.71 4.08 3.45 - 4.63 Acceptable SM2130B 20th ED 1994 10/1/2013 -1.74 4.06 0.202

WS Turbidity (cat# 699) Study Dates: 09/13/13 - 10/16/13

2055 Turbidity NTU 3.71 4.08 3.45 - 4.63 Acceptable SM2130B 22nd ED 2011 10/1/2013 -1.74 4.06 0.202

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Chloral Hydrate (cat# 676) Study Dates: 09/13/13 - 10/21/13

4460 Chloral Hydrate µg/L 20.4 25.1 5.72 - 40.1 Acceptable EPA 551.1 1 1992 10/17/2013 0 24.5 0.00

WS Halomethanes (THMs) (cat# 702) Study Dates: 09/13/13 - 10/21/13

4395 Bromodichloromethane µg/L 28.1 26.5 21.2 - 31.8 Acceptable EPA 524.2 4.1 1995 10/16/2013 0.906 26.2 2.04

4400 Bromoform µg/L 13.2 12.0 9.60 - 14.4 Acceptable EPA 524.2 4.1 1995 10/16/2013 0.602 12.2 1.70

4575 Chlorodibromomethane µg/L 38.7 38.2 30.6 - 45.8 Acceptable EPA 524.2 4.1 1995 10/16/2013 0.151 38.1 3.89

4505 Chloroform µg/L 22.2 20.2 16.2 - 24.2 Acceptable EPA 524.2 4.1 1995 10/16/2013 1.65 20.2 1.23

WS Toxaphene (cat# 700) Study Dates: 09/13/13 - 10/16/13

8250 Toxaphene µg/L 6.36 6.08 3.34 - 8.82 Acceptable EPA 505 2.1 1995 9/18/2013 0.422 5.87 1.17

WS EDB/DBCP/TCP (cat# 706) Study Dates: 09/13/13 - 10/16/13

4570 Dibromochloropropane (DBCP) µg/L 1.69 1.58 0.948 - 2.21 Acceptable EPA 551.1 1 1992 9/26/2013 0.329 1.62 0.203

4585 Ethylene Dibromide (EDB) µg/L 1.72 1.03 - 2.41 Not Reported  1.69 0.173

5180 1,2,3-Trichloropropane (TCP) µg/L 1.14 0.684 - 1.60 Not Reported  1.28 0.302

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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March 8, 2013

Nilda B. Cox
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016

Enclosed is your final report for ERA's WS-198 WatR™Supply Proficiency Testing (PT) study.  Your final report includes 
an evaluation of all results submitted by your laboratory to ERA.
 
Data Evaluation Protocols: All analytes in ERA's WS-198 WatR™Supply Proficiency Testing (PT) study have been 
evaluated using the following tiered approach.  If the analyte is listed in the current TNI Fields of Proficiency Testing 
(FoPT) tables, the evaluation was completed by comparing the reported result to the acceptance limits generated using 
the criteria contained in the TNI FoPT tables.  If the analyte is not included in the TNI FoPT tables, the reported result 
has been evaluated using the procedures outlined in ERA's Standard Operating Procedure for the Generation of 
Performance Acceptance Limits (SOP 0260).

Corrective Action Help: As part of your accreditation(s), you may be required to identify the root cause of any "Not 
Acceptable" results, implement the necessary corrective actions, and then satisfy your PT requirements by participating 
in a Supplemental (QuiK™Response) or future ERA PT study.  ERA's technical staff is available to help your laboratory 
resolve any technical issues that may be impairing your PT performance and possibly affecting your routine data quality.  
Our laboratory and technical staff have many years of collective experience in performing the full range of environmental 
analyses.  As part of our technical support, ERA offers QC samples that can be useful in helping you work through your 
technical issues. 

Please note the following changes to our final reports:

•  At the request of the TNI Accreditation Council, we have included a Laboratory Exception Report that includes a list of 
all analytes reported with less than qualifiers when the assigned value was greater than “0.”  In addition, because we 
have received many requests from laboratories, this report also includes a list of all analytes with "Not Acceptable" 
evaluations.

•  Some states have elected not to convert to the 2009 TNI Standards at this time.  If you have released your results to a 
state that has retained the 2003 NELAC Evaluation Criteria, your final report will include a section that evaluates the 
results according to the 2003 Standard in addition to the 2009 TNI Standards.

Thank you for your participation in ERA's WS-198 WatR™Supply Proficiency Testing study.  If you have any questions, 
please contact our Proficiency Testing Department at 1-800-372-0122.

Sincerely,

Kristina Sanchez
Quality Officer

attachments

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Report Recipient Contact/Phone Number Reporting Type Evaluation Type

Alabama Tom DeLoach / 334-271-7791 All Analytes 2009 TNI

Alaska Lance Morris / 907-375-8210 All Analytes 2009 TNI

Alaska (Micro) Sherri Trask / 907-375-8209 All Analytes 2009 TNI

Arizona Ali Mayfield / (602) 364-0728 All Analytes 2009 TNI

California Fred Choske / 510-620-3175 All Analytes 2009 TNI

Colorado Ben Chouaf / 303-692-3045 All Analytes 2009 TNI

Connecticut (WS) Philip Schlossberg / 860-509-7387 All Analytes 2009 TNI

Delaware Brenda Haire / 302-741-8630 All Analytes 2009 TNI

EPA Region 8 Marcie Tidd / (303) 312-7764 All Analytes 2009 TNI

Georgia Lynne Grubb / 404-657-3189 All Analytes 2009 TNI

Guam Rodolfo Paulino / 671-475-1655 All Analytes 2009 TNI

Hawaii Richard Kiyokane / 808-453-6679 All Analytes 2009 TNI

Hawaii (Micro) Michael Kihara / 808-453-6609 All Analytes 2009 TNI

Idaho Ernie Bader / 208-334-2235 x 290 All Analytes 2009 TNI

Idaho (Micro) Sandra Radwin / 208-334-2235 X256 All Analytes 2009 TNI

Indiana Phil Zillinger / 317-921-5571 All Analytes 2009 TNI

Kentucky Patrick Garrity / 502-564-3410 ext 4968 All Analytes 2009 TNI

Maine Jennifer Jamison / 207-287-1929 All Analytes 2009 TNI

Mariana Island Vinson Sablan / 670-664-8520 All Analytes 2009 TNI

Maryland Linda Ames / 410-537-3712 All Analytes 2009 TNI

Massachusetts Ann Marie Allen / 978-682-5237 x 51333 All Analytes 2009 TNI

Michigan (WS) Greg Lundy / 517-335-9219 All Analytes 2009 TNI

Mississippi Phyllis Givens / 601-576-7582 All Analytes 2009 TNI

Montana Russell Leu / 406-444-5259 All Analytes 2009 TNI

Nebraska Laurie Wieting / 402-471-8407 All Analytes 2009 TNI

Nevada Sara Rairick / 775-687-9490 All Analytes 2003 NELAC

New Jersey Rachel Ellis / 609-777-1749 All Analytes 2009 TNI

New Mexico (WS) Paul W. Gray / 505-383-9120 All Analytes 2009 TNI

New York Dan Dickinson / 518-485-5570 All Analytes 2003 NELAC

North Carolina (WS) Chris Goforth / 919-807-8871 All Analytes 2009 TNI

North Dakota Errol Erickson / 701-328-6172 All Analytes 2009 TNI

South Carolina Carol Smith / 803-896-0992 All Analytes 2003 NELAC

South Dakota Mike Smith / 605-773-4757 All Analytes 2009 TNI



Tennessee Craig LaFever / 615-532-0181 All Analytes 2009 TNI

Vermont (WS) George Mills / 802-863-7335 All Analytes 2009 TNI

Virginia Cathy Westerman / 804-648-4480 x391 All Analytes 2003 NELAC

Washington Alan Rue / (360) 895-6178 All Analytes 2009 TNI

West Virginia (Micro) Tom Ong / 304-558-3530 All Analytes 2003 NELAC

West Virginia (WS) Greg Young / 304-965-2694 X2222 All Analytes 2003 NELAC

Wisconsin Rick Mealy / 608-264-6006 All Analytes 2009 TNI

Wisconsin (Micro) Laura Traas / 414-760-1364 All Analytes 2009 TNI



WS-198 Definitions & Study Discussion
Study Dates: 01/07/13 - 02/21/13 Report Issued: 03/08/13

WS Study Definitions WS Study Discussion

The Performance Evaluation:

Acceptable

Not Acceptable

No Evaluation

Reported Value falls within the 
Acceptance Limits.

Reported Value falls outside the 
Acceptance Limits.

Reported Value cannot be evaluated.

ERA's WS-198 WatR™Supply Proficiency Testing study has 
been reviewed by ERA senior management and certified 
compliant with the requirements of the 2009 TNI PT 
Standards and the criteria contained in the most current TNI 
Fields of Proficiency Testing (FoPT) tables. 





ERA's WS-198 WatR™Supply study standards were 
examined for any anomalies.  A full review of all homogeneity, 
stability and accuracy verification data was completed.  All 
analytical verification data for all analytes in the standards met 
the acceptance criteria contained in the 2009 TNI PT 
Standard and the criteria contained in the most current TNI 
FoPT tables. 





The data submitted by participating laboratories was also 
examined for study anomalies.  There were no anomalies 
observed during the statistical review of the data.  





ERA's WS-198 WatR™Supply study reports shall not be 
reproduced except in their entirety and not without the 
permission of the participating laboratories.  The report must 
not be used by the participating laboratories to claim product 
endorsement by any agency of the U. S. government.  





The data contained herein are confidential and intended for 
your use only.





If you have any questions or concerns regarding your 
assessment in ERA's WatR™Supply Proficiency Testing 
program, please contact our Proficiency Testing Department 
at 1-800-372-0122.

The Method Description is the method the laboratory reported 
to ERA.

=

=

=

The Reported Value is the value that the laboratory reported 
to ERA.





The ERA Assigned Values are compliant with the current TNI 
Fields of Proficiency Testing (FoPT) tables.  A parameter not 
added to the standard is given an Assigned Value of "< PTRL" 
per the guidelines contained in the 2009 TNI Standards.  The 
assigned values are directly traceable to the commercially 
prepared starting materials used to manufacture the PT 
standards. 





The Acceptance Limits are established per the criteria 
contained in the most current TNI FoPT tables, or ERA's SOP 
for the Generation of Performance Acceptance Limits™ as 
applicable.

Not Reported No Value reported.=



2009 TNI Evaluation Checks
There are no values reported with < where the assigned value was greater than 0.

2009 TNI Not Acceptable Evaluations
TNI

Analyte
Code

Analyte Units Reported Value Assigned Value Acceptance Limits Performance Evaluation Method Description

WS Inorganics (cat# 591)

1730 Fluoride mg/L 1.26 1.53 1.38 - 1.68 Not Acceptable EPA 300.0 2.1 1993 

WS Metals (cat# 590)

1040 Chromium µg/L 113 137 116 - 158 Not Acceptable EPA 200.8 5.4 1994 

1040 Chromium µg/L 113 137 116 - 158 Not Acceptable EPA 200.8 5.5 1998 

1105 Nickel µg/L 146 173 147 - 199 Not Acceptable EPA 200.8 5.4 1994 

1105 Nickel µg/L 146 173 147 - 199 Not Acceptable EPA 200.8 5.5 1998 

WS Vanadium (cat# 856)

1185 Vanadium µg/L 10.6 12.5 10.9 - 14.0 Not Acceptable EPA 200.8 5.4 1994 

1185 Vanadium µg/L 10.6 12.5 10.9 - 14.0 Not Acceptable EPA 200.8 5.5 1998 

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 4.02 7.98 7.09 - 8.78 Not Acceptable SM5310C 20th ED 1996 

1710 Dissolved Organic Carbon (DOC) mg/L 4.02 7.98 7.09 - 8.78 Not Acceptable SM5310C 21st ED 2000 

2040 Total Organic Carbon (TOC) mg/L 3.94 7.98 6.38 - 9.58 Not Acceptable SM5310C 20th ED 1996 

2040 Total Organic Carbon (TOC) mg/L 3.94 7.98 6.38 - 9.58 Not Acceptable SM5310C 21st ED 2000 

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.0775 0.140 0.112 - 0.174 Not Acceptable SM5910B 20th ED 1994 

Page 1 of 2All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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2009 TNI Not Acceptable Evaluations
TNI

Analyte
Code

Analyte Units Reported Value Assigned Value Acceptance Limits Performance Evaluation Method Description

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.0775 0.140 0.112 - 0.174 Not Acceptable SM5910B 21st ED 2000 

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MPN) MPN/100mL 130 86.0 45.4 - 124 Not Acceptable SM9221B+F ECMUG 20th ED 1998 

2500 Total Coliforms (MPN) MPN/100mL 130 86.0 45.4 - 124 Not Acceptable SM9221B+F ECMUG online 

2525 E.coli (MPN) MPN/100mL 130 86.0 46.1 - 123 Not Acceptable SM9221B+F ECMUG 20th ED 1998 

2525 E.coli (MPN) MPN/100mL 130 86.0 46.1 - 123 Not Acceptable SM9221B+F ECMUG online 

WS Halomethanes (THMs) (cat# 842)

4400 Bromoform µg/L 4.11 5.66 4.53 - 6.79 Not Acceptable EPA 524.3 1 2009 

4575 Chlorodibromomethane µg/L 15.6 21.5 17.2 - 25.8 Not Acceptable EPA 524.3 1 2009 

WS Unregulated Volatiles (cat# 841)

4665 2,2-Dichloropropane µg/L 14.5 18.2 14.6 - 21.8 Not Acceptable EPA 524.2 4.1 1995 

Page 2 of 2All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Hardness (cat# 555)

1035 Calcium mg/L 79.2 79.9 67.9 - 91.9 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.0350 79.1 3.23

1085 Magnesium mg/L 15.6 15.0 12.8 - 17.2 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.421 15.3 0.756

1155 Sodium mg/L 41.5 40.4 34.3 - 46.5 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.606 40.4 1.82

1550 Calcium Hardness as CaCO3 mg/L 198 199 169 - 229 Acceptable EPA 200.7 4.4 1994 1/22/2013 0.161 197 7.00

1755 Total Hardness as CaCO3 mg/L 262 261 222 - 300 Acceptable EPA 200.7 4.4 1994 1/22/2013 0.246 260 8.85

WS Hardness (cat# 555)

1035 Calcium mg/L 79.2 79.9 67.9 - 91.9 Acceptable EPA 200.7 5 1998 1/21/2013 0.0350 79.1 3.23

1085 Magnesium mg/L 15.6 15.0 12.8 - 17.2 Acceptable EPA 200.7 5 1998 1/21/2013 0.421 15.3 0.756

1155 Sodium mg/L 41.5 40.4 34.3 - 46.5 Acceptable EPA 200.7 5 1998 1/21/2013 0.606 40.4 1.82

1550 Calcium Hardness as CaCO3 mg/L 198 199 169 - 229 Acceptable EPA 200.7 5 1998 1/22/2013 0.161 197 7.00

1755 Total Hardness as CaCO3 mg/L 262 261 222 - 300 Acceptable EPA 200.7 5 1998 1/22/2013 0.246 260 8.85

WS Hardness (cat# 555)

1035 Calcium mg/L 79.9 67.9 - 91.9 Not Reported   79.1 3.23

1085 Magnesium mg/L 15.0 12.8 - 17.2 Not Reported   15.3 0.756

1155 Sodium mg/L 40.4 34.3 - 46.5 Not Reported   40.4 1.82

1550 Calcium Hardness as CaCO3 mg/L 198 199 169 - 229 Acceptable SM2340B 20th ED 1997 1/22/2013 0.161 197 7.00

1755 Total Hardness as CaCO3 mg/L 262 261 222 - 300 Acceptable SM2340B 20th ED 1997 1/22/2013 0.246 260 8.85

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Hardness (cat# 555)

1035 Calcium mg/L 79.9 67.9 - 91.9 Not Reported   79.1 3.23

1085 Magnesium mg/L 15.0 12.8 - 17.2 Not Reported   15.3 0.756

1155 Sodium mg/L 40.4 34.3 - 46.5 Not Reported   40.4 1.82

1550 Calcium Hardness as CaCO3 mg/L 198 199 169 - 229 Acceptable SM2340B 21st ED 1997 1/22/2013 0.161 197 7.00

1755 Total Hardness as CaCO3 mg/L 262 261 222 - 300 Acceptable SM2340B 21st ED 1997 1/22/2013 0.246 260 8.85

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 45.9 47.7 42.9 - 52.5 Acceptable SM2320B 20th ED 1997 1/15/2013 -0.786 47.5 2.06

1575 Chloride mg/L 55.2 55.0 46.8 - 63.2 Acceptable EPA 300.0 2.1 1993 1/15/2013 0.378 54.4 2.19

1610 Conductivity at 25°C µmhos/cm 515 504 454 - 554 Acceptable SM2510B 20th ED 1997 1/15/2013 0.296 511 12.6

1730 Fluoride mg/L 1.26 1.53 1.38 - 1.68 Not Acceptable EPA 300.0 2.1 1993 1/16/2013 -2.58 1.49 0.0876

1820 Nitrate + Nitrite as N mg/L 6.90 7.10 6.04 - 8.16 Acceptable EPA 300.0 2.1 1993 1/15/2013 -0.0432 6.91 0.310

1810 Nitrate as N mg/L 6.90 7.10 6.39 - 7.81 Acceptable EPA 300.0 2.1 1993 1/15/2013 0.0153 6.90 0.304

1125 Potassium mg/L 23.0 23.0 19.6 - 26.4 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.513 22.4 1.07

2000 Sulfate mg/L 70.3 72.7 61.8 - 83.6 Acceptable EPA 300.0 2.1 1993 1/15/2013 -0.272 71.1 2.85

1955 Total Dissolved Solids at 180°C mg/L 320 352 282 - 422 Acceptable SM2540C 20th ED 1997 1/17/2013 -1.24 342 17.6

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 45.9 47.7 42.9 - 52.5 Acceptable SM2320B 21st ED 1997 1/15/2013 -0.786 47.5 2.06

1575 Chloride mg/L 55.0 46.8 - 63.2 Not Reported   54.4 2.19

1610 Conductivity at 25°C µmhos/cm 515 504 454 - 554 Acceptable SM2510B 21st ED 1997 1/15/2013 0.296 511 12.6

1730 Fluoride mg/L 1.40 1.53 1.38 - 1.68 Acceptable SM4500F- C 20th ED 
1997 1/18/2013 -0.984 1.49 0.0876

1820 Nitrate + Nitrite as N mg/L 6.82 7.10 6.04 - 8.16 Acceptable EPA 353.2 2 1993 1/18/2013 -0.301 6.91 0.310

1810 Nitrate as N mg/L 6.81 7.10 6.39 - 7.81 Acceptable EPA 353.2 2 1993 1/15/2013 -0.281 6.90 0.304

1125 Potassium mg/L 23.0 23.0 19.6 - 26.4 Acceptable EPA 200.7 5 1998 1/21/2013 0.513 22.4 1.07

2000 Sulfate mg/L 72.7 61.8 - 83.6 Not Reported   71.1 2.85

1955 Total Dissolved Solids at 180°C mg/L 320 352 282 - 422 Acceptable SM2540C 21st ED 1997 1/17/2013 -1.24 342 17.6

WS pH (cat# 552)

1900 pH S.U. 6.98 6.95 6.75 - 7.15 Acceptable EPA 150.1 1983 1/23/2013 0.842 6.93 0.0584

WS pH (cat# 552)

1900 pH S.U. 6.98 6.95 6.75 - 7.15 Acceptable SM4500H+ B 20th ED 
1996 1/23/2013 0.842 6.93 0.0584

WS pH (cat# 552)

1900 pH S.U. 6.98 6.95 6.75 - 7.15 Acceptable SM4500H+ B 21st ED 
2000 1/23/2013 0.842 6.93 0.0584
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 225 221 177 - 265 Acceptable EPA 200.8 5.4 1994 1/22/2013 -0.0932 226 15.1

1005 Antimony µg/L 37.4 42.5 29.8 - 55.2 Acceptable EPA 200.8 5.4 1994 1/21/2013 -1.8 42.4 2.77

1010 Arsenic µg/L 22.5 24.0 16.8 - 31.2 Acceptable EPA 200.8 5.4 1994 1/21/2013 -0.677 23.4 1.32

1015 Barium µg/L 1220 1160 986 - 1330 Acceptable EPA 200.8 5.4 1994 1/22/2013 1.14 1160 50.6

1020 Beryllium µg/L 13.7 15.4 13.1 - 17.7 Acceptable EPA 200.8 5.4 1994 1/21/2013 -2.86 15.7 0.716

1025 Boron µg/L 1090 926 - 1250 Not Reported   1070 53.9

1030 Cadmium µg/L 33.8 39.8 31.8 - 47.8 Acceptable EPA 200.8 5.4 1994 1/21/2013 -3.85 39.8 1.56

1040 Chromium µg/L 113 137 116 - 158 Not Acceptable EPA 200.8 5.4 1994 1/21/2013 -3.98 137 5.98

1055 Copper µg/L 1660 1620 1460 - 1780 Acceptable EPA 200.8 5.4 1994 1/22/2013 0.809 1610 58.3

1070 Iron µg/L 564 479 - 649 Not Reported   564 26.1

1075 Lead µg/L 69.4 81.2 56.8 - 106 Acceptable EPA 200.8 5.4 1994 1/21/2013 -2.72 81.5 4.45

1090 Manganese µg/L 239 235 200 - 270 Acceptable EPA 200.8 5.4 1994 1/22/2013 -0.262 242 10.2

1100 Molybdenum µg/L 106 125 106 - 144 Acceptable EPA 200.8 5.4 1994 1/21/2013 -2.92 123 5.88

1105 Nickel µg/L 146 173 147 - 199 Not Acceptable EPA 200.8 5.4 1994 1/21/2013 -3.11 173 8.55

1140 Selenium µg/L 19.9 22.4 17.9 - 26.9 Acceptable EPA 200.8 5.4 1994 1/21/2013 -1.32 22.4 1.89

1150 Silver µg/L 127 131 91.7 - 170 Acceptable EPA 200.8 5.4 1994 2/1/2013 -0.758 131 5.37

1165 Thallium µg/L 4.26 4.89 3.42 - 6.36 Acceptable EPA 200.8 5.4 1994 1/21/2013 -1.49 4.81 0.371

1185 Vanadium µg/L 508 520 442 - 598 Acceptable EPA 200.8 5.4 1994 1/22/2013 -0.535 518 19.2

1190 Zinc µg/L 1280 1260 1070 - 1450 Acceptable EPA 200.8 5.4 1994 1/22/2013 0.483 1250 53.0
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 225 221 177 - 265 Acceptable EPA 200.8 5.5 1998 1/22/2013 -0.0932 226 15.1

1005 Antimony µg/L 37.4 42.5 29.8 - 55.2 Acceptable EPA 200.8 5.5 1998 1/21/2013 -1.8 42.4 2.77

1010 Arsenic µg/L 22.5 24.0 16.8 - 31.2 Acceptable EPA 200.8 5.5 1998 1/21/2013 -0.677 23.4 1.32

1015 Barium µg/L 1220 1160 986 - 1330 Acceptable EPA 200.8 5.5 1998 1/22/2013 1.14 1160 50.6

1020 Beryllium µg/L 13.7 15.4 13.1 - 17.7 Acceptable EPA 200.8 5.5 1998 1/21/2013 -2.86 15.7 0.716

1025 Boron µg/L 1090 926 - 1250 Not Reported   1070 53.9

1030 Cadmium µg/L 33.8 39.8 31.8 - 47.8 Acceptable EPA 200.8 5.5 1998 1/21/2013 -3.85 39.8 1.56

1040 Chromium µg/L 113 137 116 - 158 Not Acceptable EPA 200.8 5.5 1998 1/21/2013 -3.98 137 5.98

1055 Copper µg/L 1660 1620 1460 - 1780 Acceptable EPA 200.8 5.5 1998 1/22/2013 0.809 1610 58.3

1070 Iron µg/L 564 479 - 649 Not Reported   564 26.1

1075 Lead µg/L 69.4 81.2 56.8 - 106 Acceptable EPA 200.8 5.5 1998 1/21/2013 -2.72 81.5 4.45

1090 Manganese µg/L 239 235 200 - 270 Acceptable EPA 200.8 5.5 1998 1/22/2013 -0.262 242 10.2

1100 Molybdenum µg/L 106 125 106 - 144 Acceptable EPA 200.8 5.5 1998 1/21/2013 -2.92 123 5.88

1105 Nickel µg/L 146 173 147 - 199 Not Acceptable EPA 200.8 5.5 1998 1/21/2013 -3.11 173 8.55

1140 Selenium µg/L 19.9 22.4 17.9 - 26.9 Acceptable EPA 200.8 5.5 1998 1/21/2013 -1.32 22.4 1.89

1150 Silver µg/L 127 131 91.7 - 170 Acceptable EPA 200.8 5.5 1998 2/1/2013 -0.758 131 5.37

1165 Thallium µg/L 4.26 4.89 3.42 - 6.36 Acceptable EPA 200.8 5.5 1998 1/21/2013 -1.49 4.81 0.371

1185 Vanadium µg/L 508 520 442 - 598 Acceptable EPA 200.8 5.5 1998 1/22/2013 -0.535 518 19.2

1190 Zinc µg/L 1280 1260 1070 - 1450 Acceptable EPA 200.8 5.5 1998 1/22/2013 0.483 1250 53.0
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 205 221 177 - 265 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.42 226 15.1

1005 Antimony µg/L 42.5 29.8 - 55.2 Not Reported   42.4 2.77

1010 Arsenic µg/L 24.0 16.8 - 31.2 Not Reported   23.4 1.32

1015 Barium µg/L 1160 1160 986 - 1330 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.043 1160 50.6

1020 Beryllium µg/L 15.3 15.4 13.1 - 17.7 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.621 15.7 0.716

1025 Boron µg/L 997 1090 926 - 1250 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.35 1070 53.9

1030 Cadmium µg/L 37.5 39.8 31.8 - 47.8 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.48 39.8 1.56

1040 Chromium µg/L 135 137 116 - 158 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.304 137 5.98

1055 Copper µg/L 1540 1620 1460 - 1780 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.25 1610 58.3

1070 Iron µg/L 563 564 479 - 649 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.0503 564 26.1

1075 Lead µg/L 81.2 56.8 - 106 Not Reported   81.5 4.45

1090 Manganese µg/L 249 235 200 - 270 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.723 242 10.2

1100 Molybdenum µg/L 114 125 106 - 144 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.56 123 5.88

1105 Nickel µg/L 178 173 147 - 199 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.630 173 8.55

1140 Selenium µg/L 22.4 17.9 - 26.9 Not Reported   22.4 1.89

1150 Silver µg/L 133 131 91.7 - 170 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.360 131 5.37

1165 Thallium µg/L 4.89 3.42 - 6.36 Not Reported   4.81 0.371

1185 Vanadium µg/L 490 520 442 - 598 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.47 518 19.2

1190 Zinc µg/L 1240 1260 1070 - 1450 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.273 1250 53.0
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ERA Customer Number:
Report Issued:
Study Dates:
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 205 221 177 - 265 Acceptable EPA 200.7 5 1998 1/21/2013 -1.42 226 15.1

1005 Antimony µg/L 42.5 29.8 - 55.2 Not Reported   42.4 2.77

1010 Arsenic µg/L 24.0 16.8 - 31.2 Not Reported   23.4 1.32

1015 Barium µg/L 1160 1160 986 - 1330 Acceptable EPA 200.7 5 1998 1/21/2013 -0.043 1160 50.6

1020 Beryllium µg/L 15.3 15.4 13.1 - 17.7 Acceptable EPA 200.7 5 1998 1/21/2013 -0.621 15.7 0.716

1025 Boron µg/L 997 1090 926 - 1250 Acceptable EPA 200.7 5 1998 1/21/2013 -1.35 1070 53.9

1030 Cadmium µg/L 37.5 39.8 31.8 - 47.8 Acceptable EPA 200.7 5 1998 1/21/2013 -1.48 39.8 1.56

1040 Chromium µg/L 135 137 116 - 158 Acceptable EPA 200.7 5 1998 1/21/2013 -0.304 137 5.98

1055 Copper µg/L 1540 1620 1460 - 1780 Acceptable EPA 200.7 5 1998 1/21/2013 -1.25 1610 58.3

1070 Iron µg/L 563 564 479 - 649 Acceptable EPA 200.7 5 1998 1/21/2013 -0.0503 564 26.1

1075 Lead µg/L 81.2 56.8 - 106 Not Reported   81.5 4.45

1090 Manganese µg/L 249 235 200 - 270 Acceptable EPA 200.7 5 1998 1/21/2013 0.723 242 10.2

1100 Molybdenum µg/L 114 125 106 - 144 Acceptable EPA 200.7 5 1998 1/21/2013 -1.56 123 5.88

1105 Nickel µg/L 178 173 147 - 199 Acceptable EPA 200.7 5 1998 1/21/2013 0.630 173 8.55

1140 Selenium µg/L 22.4 17.9 - 26.9 Not Reported   22.4 1.89

1150 Silver µg/L 133 131 91.7 - 170 Acceptable EPA 200.7 5 1998 1/21/2013 0.360 131 5.37

1165 Thallium µg/L 4.89 3.42 - 6.36 Not Reported   4.81 0.371

1185 Vanadium µg/L 490 520 442 - 598 Acceptable EPA 200.7 5 1998 1/21/2013 -1.47 518 19.2

1190 Zinc µg/L 1240 1260 1070 - 1450 Acceptable EPA 200.7 5 1998 1/21/2013 -0.273 1250 53.0

WS Mercury (cat# 551)

1095 Mercury µg/L 2.57 2.39 1.67 - 3.11 Acceptable EPA 245.1 3 1994 1/22/2013 0.800 2.40 0.208
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TNI
Analyte
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Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
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Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 29.0 29.3 23.4 - 35.2 Acceptable EPA 218.6 3.3 1994 1/25/2013 0.143 28.7 1.85

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 28.0 29.3 23.4 - 35.2 Acceptable SM3500Cr B 20th ED 
1997 1/25/2013 -0.396 28.7 1.85

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 28.0 29.3 23.4 - 35.2 Acceptable SM3500Cr B 21st ED 
2001 1/25/2013 -0.396 28.7 1.85

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 28.0 29.3 23.4 - 35.2 Acceptable SM3500Cr D 19th ED 
1990 1/25/2013 -0.396 28.7 1.85

WS Vanadium (cat# 856)

1185 Vanadium µg/L 10.6 12.5 10.9 - 14.0 Not Acceptable EPA 200.8 5.4 1994 1/21/2013 -2.44 12.5 0.796

WS Vanadium (cat# 856)

1185 Vanadium µg/L 10.6 12.5 10.9 - 14.0 Not Acceptable EPA 200.8 5.5 1998 1/21/2013 -2.44 12.5 0.796

WS Vanadium (cat# 856)

1185 Vanadium µg/L 12.3 12.5 10.9 - 14.0 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.302 12.5 0.796

WS Vanadium (cat# 856)

1185 Vanadium µg/L 12.3 12.5 10.9 - 14.0 Acceptable EPA 200.7 5 1998 1/21/2013 -0.302 12.5 0.796

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 180 179 125 - 233 Acceptable EPA 300.1 1 2000 1/23/2013 0.797 170 12.2

1595 Chlorite µg/L 356 345 242 - 448 Acceptable EPA 300.1 1 2000 1/23/2013 -0.0498 357 25.3

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 180 179 125 - 233 Acceptable EPA 300.1 1997 1/23/2013 0.797 170 12.2

1595 Chlorite µg/L 356 345 242 - 448 Acceptable EPA 300.1 1997 1/23/2013 -0.0498 357 25.3
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Acceptance 
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Date Z Score Study 
Mean

Study 
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Deviation

Analyst Name

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 175 179 125 - 233 Acceptable EPA 300.0 2.1 1993 1/21/2013 0.387 170 12.2

1595 Chlorite µg/L 352 345 242 - 448 Acceptable EPA 300.0 2.1 1993 1/21/2013 -0.208 357 25.3

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 175 179 125 - 233 Acceptable EPA 9056 1996 1996 1/21/2013 0.387 170 12.2

1595 Chlorite µg/L 345 242 - 448 Not Reported   357 25.3

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 179 125 - 233 Not Reported   170 12.2

1595 Chlorite µg/L 396 345 242 - 448 Acceptable EPA 317.0 2 1/23/2013 1.53 357 25.3

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 39.3 42.6 29.8 - 55.4 Acceptable EPA 300.1 1 2000 1/29/2013 -0.776 41.6 2.91

1540 Bromide µg/L 144 147 125 - 169 Acceptable EPA 300.1 1 2000 1/23/2013 0.0138 144 8.38

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 39.3 42.6 29.8 - 55.4 Acceptable EPA 300.1 1997 1/29/2013 -0.776 41.6 2.91

1540 Bromide µg/L 144 147 125 - 169 Acceptable EPA 300.1 1997 1/23/2013 0.0138 144 8.38

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 44.6 42.6 29.8 - 55.4 Acceptable EPA 317.0 2 1/23/2013 1.04 41.6 2.91

1540 Bromide µg/L 147 125 - 169 Not Reported   144 8.38

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 42.6 29.8 - 55.4 Not Reported   41.6 2.91

1540 Bromide µg/L 143 147 125 - 169 Acceptable EPA 300.0 2.1 1993 1/21/2013 -0.106 144 8.38
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WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.87 1.84 1.56 - 2.12 Acceptable EPA 300.1 1 2000 1/16/2013 0.351 1.84 0.0792

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.87 1.84 1.56 - 2.12 Acceptable EPA 300.1 1997 1/16/2013 0.351 1.84 0.0792

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.92 1.84 1.56 - 2.12 Acceptable EPA 300.0 2.1 1993 1/15/2013 0.983 1.84 0.0792

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.85 1.84 1.56 - 2.12 Acceptable EPA 353.2 2 1993 1/15/2013 0.0987 1.84 0.0792

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 2.63 2.55 2.17 - 2.93 Acceptable EPA 365.1 2 1993 1/15/2013 0.633 2.56 0.116

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 2.63 2.55 2.17 - 2.93 Acceptable SM4500P E 20th ED 
1997 1/15/2013 0.633 2.56 0.116

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 2.63 2.55 2.17 - 2.93 Acceptable SM4500P F 20th ED 
1997 1/15/2013 0.633 2.56 0.116

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 2.63 2.55 2.17 - 2.93 Acceptable SM4500P E 21st ED 
1999 1/15/2013 0.633 2.56 0.116

WS Residual Chlorine (cat# 593)

1945 Free Residual Chlorine mg/L 0.920 0.894 0.706 - 1.08 Acceptable SM4500Cl G 20th ED 
1993 1/25/2013 0.631 0.870 0.0795

1940 Total Residual Chlorine mg/L 0.950 0.894 0.747 - 1.03 Acceptable SM4500Cl G 20th ED 
1993 1/30/2013 0.728 0.906 0.0603

WS Residual Chlorine (cat# 593)

1945 Free Residual Chlorine mg/L 0.920 0.894 0.706 - 1.08 Acceptable SM4500Cl G 21st ED 
2000 1/25/2013 0.631 0.870 0.0795

1940 Total Residual Chlorine mg/L 0.950 0.894 0.747 - 1.03 Acceptable SM4500Cl G 21st ED 
2000 1/30/2013 0.728 0.906 0.0603
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WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.400 0.415 0.311 - 0.519 Acceptable EPA 335.4 1993 1/16/2013 -0.345 0.412 0.0338

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.416 0.415 0.311 - 0.519 Acceptable SM4500CN F 20th ED 
1997 1/16/2013 0.128 0.412 0.0338

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.416 0.415 0.311 - 0.519 Acceptable SM4500CN F 21st ED 
1999 1/16/2013 0.128 0.412 0.0338

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.376 0.415 0.311 - 0.519 Acceptable SM4500CN G 20th 1998 1/16/2013 -1.06 0.412 0.0338

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.376 0.415 0.311 - 0.519 Acceptable SM4500CN G 21st Ed 
2005 1/16/2013 -1.06 0.412 0.0338

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 4.02 7.98 7.09 - 8.78 Not Acceptable SM5310C 20th ED 1996 1/15/2013 -11 8.02 0.362

2040 Total Organic Carbon (TOC) mg/L 3.94 7.98 6.38 - 9.58 Not Acceptable SM5310C 20th ED 1996 1/15/2013 -10.7 8.10 0.389

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 4.02 7.98 7.09 - 8.78 Not Acceptable SM5310C 21st ED 2000 1/15/2013 -11 8.02 0.362

2040 Total Organic Carbon (TOC) mg/L 3.94 7.98 6.38 - 9.58 Not Acceptable SM5310C 21st ED 2000 1/15/2013 -10.7 8.10 0.389

WS Perchlorate (cat# 903)

1895 Perchlorate µg/L 11.0 10.7 8.56 - 12.8 Acceptable EPA 314.0 1 1999 1/24/2013 0.409 10.6 0.946

WS Perchlorate (cat# 903)

1895 Perchlorate µg/L 10.4 10.7 8.56 - 12.8 Acceptable EPA 331.0 1.0 2005 1/29/2013 -0.225 10.6 0.946

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 34.4 31.3 26.6 - 36.0 Acceptable EPA 200.7 4.4 1994 1/21/2013 1.54 31.1 2.12
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 34.4 31.3 26.6 - 36.0 Acceptable EPA 200.7 5 1998 1/21/2013 1.54 31.1 2.12

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 30.0 31.3 26.6 - 36.0 Acceptable SM4500SiO2 C 20th ED 
1997 2/4/2013 -0.534 31.1 2.12

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 30.0 31.3 26.6 - 36.0 Acceptable SM4500Si D 20th ED 
1997 2/4/2013 -0.534 31.1 2.12

WS Surfactants - MBAS (cat# 901)

2025 Surfactants - MBAS mg/L 0.317 0.312 0.200 - 0.423 Acceptable SM5540C 20th ED 1993 1/15/2013 -0.075 0.320 0.0408

WS Surfactants - MBAS (cat# 901)

2025 Surfactants - MBAS mg/L 0.317 0.312 0.200 - 0.423 Acceptable SM5540C 21st ED 2000 1/15/2013 -0.075 0.320 0.0408

WS Corrosivity (cat# 900)

1620 Corrosivity S.I.@ 20°C 1.63 1.52 1.12 - 1.92 Acceptable SM2330B 18th ED 1989 2/1/2013 1.04 1.44 0.179

WS Corrosivity (cat# 900)

1620 Corrosivity S.I.@ 20°C 1.63 1.52 1.12 - 1.92 Acceptable EPA 9040C 2002 2/1/2013 1.04 1.44 0.179

WS Turbidity (cat# 592)

2055 Turbidity NTU 0.995 0.940 0.738 - 1.21 Acceptable EPA 180.1 2 1993 1/18/2013 0.00701 0.994 0.121

WS Turbidity (cat# 592)

2055 Turbidity NTU 0.995 0.940 0.738 - 1.21 Acceptable SM2130B 20th ED 1994 1/18/2013 0.00701 0.994 0.121

WS Turbidity (cat# 592)

2055 Turbidity NTU 0.995 0.940 0.738 - 1.21 Acceptable SM2130B 21st ED 2001 1/18/2013 0.00701 0.994 0.121

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.0775 0.140 0.112 - 0.174 Not Acceptable SM5910B 20th ED 1994 1/17/2013 -5.57 0.140 0.0113
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.0775 0.140 0.112 - 0.174 Not Acceptable SM5910B 21st ED 2000 1/17/2013 -5.57 0.140 0.0113
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/19/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/19/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 17 of 69All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/19/2013 0

2530 Fecal Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/19/2013 0

2530 Fecal Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
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Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 2 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 3 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 4 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 5 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 6 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 7 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 8 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 9 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 10 CFU/100mL Presence Presence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/19/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/19/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/19/2013 0

2530 Fecal Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/19/2013 0

2530 Fecal Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 21 of 69All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:
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TNI
Analyte
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Analyte Units Reported 
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Assigned 
Value

Acceptance 
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Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 2 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 3 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 4 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 5 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 6 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 7 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 8 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 9 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 10 CFU/100mL Presence Presence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10
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TNI
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Code

Analyte Units Reported 
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Assigned 
Value

Acceptance 
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Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2525 E.coli - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10
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QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10
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QA Officer
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750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2525 E.coli - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8
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Study Dates:

CA00006
M327601
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2525 E.coli - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2525 E.coli - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported   55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported   28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported   41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 93.2 86.0 45.4 - 124 Acceptable SM9223 COLertQT 20th 
ED 1998 1/16/2013 0.913 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 93.2 86.0 36.8 - 174 Acceptable SM9223 COLertQT 20th 
ED 1998 1/16/2013 0.387 80.0 34.2

2525 E.coli (MPN) MPN/100mL 93.2 86.0 46.1 - 123 Acceptable SM9223 COLertQT 20th 
ED 1998 1/16/2013 0.938 75.2 19.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported   55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported   28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported   41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 93.2 86.0 45.4 - 124 Acceptable SM9223 COLertQT 
online 1/16/2013 0.913 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 93.2 86.0 36.8 - 174 Acceptable SM9223 COLertQT 
online 1/16/2013 0.387 80.0 34.2

2525 E.coli (MPN) MPN/100mL 93.2 86.0 46.1 - 123 Acceptable SM9223 COLertQT 
online 1/16/2013 0.938 75.2 19.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported   55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported   28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported   41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 77.6 86.0 45.4 - 124 Acceptable SM9223 COLt18QT 20th 
ED 1998 1/16/2013 0.124 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 77.6 86.0 36.8 - 174 Acceptable SM9223 COLt18QT 20th 
ED 1998 1/16/2013 -0.0695 80.0 34.2

2525 E.coli (MPN) MPN/100mL 77.6 86.0 46.1 - 123 Acceptable SM9223 COLt18QT 20th 
ED 1998 1/16/2013 0.124 75.2 19.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported   55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported   28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported   41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 77.6 86.0 45.4 - 124 Acceptable SM9223 COLt18QT 
online 1/16/2013 0.124 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 77.6 86.0 36.8 - 174 Acceptable SM9223 COLt18QT 
online 1/16/2013 -0.0695 80.0 34.2

2525 E.coli (MPN) MPN/100mL 77.6 86.0 46.1 - 123 Acceptable SM9223 COLt18QT 
online 1/16/2013 0.124 75.2 19.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported   55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported   28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported   41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 130 86.0 45.4 - 124 Not Acceptable SM9221B+F ECMUG 
20th ED 1998 1/15/2013 2.77 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 130 86.0 36.8 - 174 Acceptable SM9221B+F ECMUG 
20th ED 1998 1/15/2013 1.46 80.0 34.2

2525 E.coli (MPN) MPN/100mL 130 86.0 46.1 - 123 Not Acceptable SM9221B+F ECMUG 
20th ED 1998 1/15/2013 2.86 75.2 19.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported   55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported   28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported   41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 130 86.0 45.4 - 124 Not Acceptable SM9221B+F ECMUG 
online 1/15/2013 2.77 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 130 86.0 36.8 - 174 Acceptable SM9221B+F ECMUG 
online 1/15/2013 1.46 80.0 34.2

2525 E.coli (MPN) MPN/100mL 130 86.0 46.1 - 123 Not Acceptable SM9221B+F ECMUG 
online 1/15/2013 2.86 75.2 19.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported   55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported   28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported   41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 79.0 86.0 45.4 - 124 Acceptable SM9223B MPN online 1/16/2013 0.195 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 86.0 36.8 - 174 Not Reported   80.0 34.2

2525 E.coli (MPN) MPN/100mL 79.0 86.0 46.1 - 123 Acceptable SM9223B MPN online 1/16/2013 0.197 75.2 19.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported   55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported   28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported   41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 79.0 86.0 45.4 - 124 Acceptable SM9223B MPN 20th ED 
1997 1/16/2013 0.195 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 86.0 36.8 - 174 Not Reported   80.0 34.2

2525 E.coli (MPN) MPN/100mL 79.0 86.0 46.1 - 123 Acceptable SM9223B MPN 20th ED 
1997 1/16/2013 0.197 75.2 19.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported   55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported   28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported   41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 49.0 86.0 45.4 - 124 Acceptable SM9223 COLert18 20th 
ED 1997 1/16/2013 -1.32 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 86.0 36.8 - 174 Not Reported   80.0 34.2

2525 E.coli (MPN) MPN/100mL 49.0 86.0 46.1 - 123 Acceptable SM9223 COLert18 20th 
ED 1997 1/16/2013 -1.37 75.2 19.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported   55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported   28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported   41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 49.0 86.0 45.4 - 124 Acceptable SM9223 COLert18 online 1/16/2013 -1.32 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 86.0 36.8 - 174 Not Reported   80.0 34.2

2525 E.coli (MPN) MPN/100mL 49.0 86.0 46.1 - 123 Acceptable SM9223 COLert18 online 1/16/2013 -1.37 75.2 19.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS Heterotrophic Plate Count (cat# 079)

2555 Heterotrophic Plate Count (MF, PP) CFU/mL 82.0 72.0 43.0 - 84.0 Acceptable SM9215B PCA 20th ED 
1998 1/17/2013 2.16 60.1 10.1

2555 Heterotrophic Plate Count (MPN) MPN/mL 79.0 32.5 - 111 Not Reported   59.9 19.5

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 45 of 69All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation
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Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS Heterotrophic Plate Count (cat# 079)

2555 Heterotrophic Plate Count (MF, PP) CFU/mL 82.0 72.0 43.0 - 84.0 Acceptable SM9215B 18/19thED 1/17/2013 2.16 60.1 10.1

2555 Heterotrophic Plate Count (MPN) MPN/mL 79.0 32.5 - 111 Not Reported   59.9 19.5

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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WS Chloral Hydrate (cat# 853)

4460 Chloral Hydrate µg/L 22.5 14.1 2.76 - 22.6 Acceptable EPA 551.1 1 1992 1/18/2013 1.10 16.9 5.11

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 14.2 14.3 8.58 - 20.0 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 -0.221 14.6 1.62

9315 Bromochloroacetic acid µg/L 24.8 23.7 14.2 - 33.2 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 -0.0796 25.0 2.24

9336 Chloroacetic acid µg/L 32.6 33.2 19.9 - 46.5 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 0.139 32.0 4.02

9357 Dibromoacetic acid µg/L 19.1 18.9 11.3 - 26.5 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 0.00828 19.1 1.61

9360 Dichloroacetic acid µg/L 19.2 17.0 10.2 - 23.8 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 0.608 18.1 1.84

9642 Trichloroacetic acid µg/L 19.1 19.8 11.9 - 27.7 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 -0.0952 19.3 2.27

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 14.2 14.3 8.58 - 20.0 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 -0.221 14.6 1.62

9315 Bromochloroacetic acid µg/L 24.8 23.7 14.2 - 33.2 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 -0.0796 25.0 2.24

9336 Chloroacetic acid µg/L 32.6 33.2 19.9 - 46.5 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 0.139 32.0 4.02

9357 Dibromoacetic acid µg/L 19.1 18.9 11.3 - 26.5 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 0.00828 19.1 1.61

9360 Dichloroacetic acid µg/L 19.2 17.0 10.2 - 23.8 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 0.608 18.1 1.84

9642 Trichloroacetic acid µg/L 19.1 19.8 11.9 - 27.7 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 -0.0952 19.3 2.27
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Study 
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WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 14.3 14.3 8.58 - 20.0 Acceptable EPA 552.3 1 2003 1/22/2013 -0.159 14.6 1.62

9315 Bromochloroacetic acid µg/L 25.0 23.7 14.2 - 33.2 Acceptable EPA 552.3 1 2003 1/22/2013 0.00958 25.0 2.24

9336 Chloroacetic acid µg/L 32.8 33.2 19.9 - 46.5 Acceptable EPA 552.3 1 2003 1/22/2013 0.188 32.0 4.02

9357 Dibromoacetic acid µg/L 18.9 18.9 11.3 - 26.5 Acceptable EPA 552.3 1 2003 1/22/2013 -0.116 19.1 1.61

9360 Dichloroacetic acid µg/L 18.1 17.0 10.2 - 23.8 Acceptable EPA 552.3 1 2003 1/22/2013 0.00955 18.1 1.84

9642 Trichloroacetic acid µg/L 18.5 19.8 11.9 - 27.7 Acceptable EPA 552.3 1 2003 1/22/2013 -0.359 19.3 2.27

WS Gasoline Additives (GAD) (cat# 905)

4370 T-amylmethylether (TAME) µg/L 7.53 7.46 5.58 - 9.49 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.0351 7.51 0.450

4420 Tert-Butyl Alcohol µg/L 41.7 31.8 19.0 - 44.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 1.39 29.2 8.93

5000 tert-Butyl methyl ether (MTBE) µg/L 20.3 17.8 14.2 - 21.4 Acceptable EPA 524.2 4.1 1995 1/26/2013 1.30 18.5 1.37

9375 Di-isopropylether (DIPE) µg/L 17.9 17.6 14.3 - 22.0 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.447 18.7 1.75

4770 Ethyl-t-butylether (ETBE) µg/L 9.91 9.66 7.63 - 12.5 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.0204 9.92 0.686

5175 Trichlorofluoromethane (Freon 11) µg/L 29.8 31.2 18.7 - 43.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.664 32.9 4.61

5185 Trichlorotrifluoroethane (Freon 113) µg/L 37.0 33.4 22.3 - 44.5 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.171 38.0 5.99
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Date Z Score Study 
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Study 
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Analyst Name

WS Gasoline Additives (GAD) (cat# 905)

4370 T-amylmethylether (TAME) µg/L 6.02 7.46 5.58 - 9.49 Acceptable EPA 524.3 1  2009 2/7/2013 -3.32 7.51 0.450

4420 Tert-Butyl Alcohol µg/L 31.8 19.0 - 44.3 Not Reported   29.2 8.93

5000 tert-Butyl methyl ether (MTBE) µg/L 18.9 17.8 14.2 - 21.4 Acceptable EPA 524.3 1 2009 2/7/2013 0.278 18.5 1.37

9375 Di-isopropylether (DIPE) µg/L 19.2 17.6 14.3 - 22.0 Acceptable EPA 524.3  1 2009 2/7/2013 0.296 18.7 1.75

4770 Ethyl-t-butylether (ETBE) µg/L 8.33 9.66 7.63 - 12.5 Acceptable EPA 524.3 1 2009 2/7/2013 -2.32 9.92 0.686

5175 Trichlorofluoromethane (Freon 11) µg/L 28.8 31.2 18.7 - 43.7 Acceptable EPA 524.3 1 2009 2/6/2013 -0.881 32.9 4.61

5185 Trichlorotrifluoroethane (Freon 113) µg/L 33.4 22.3 - 44.5 Not Reported   38.0 5.99

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 9.82 9.63 7.70 - 11.6 Acceptable EPA 524.2 4.1 1995 1/30/2013 0.114 9.70 1.01

4400 Bromoform µg/L 5.47 5.66 4.53 - 6.79 Acceptable EPA 524.2 4.1 1995 1/30/2013 -0.0825 5.53 0.712

4575 Chlorodibromomethane µg/L 20.4 21.5 17.2 - 25.8 Acceptable EPA 524.2 4.1 1995 1/30/2013 -0.333 21.1 2.09

4505 Chloroform µg/L 14.5 14.6 11.7 - 17.5 Acceptable EPA 524.2 4.1 1995 1/30/2013 -0.307 14.9 1.46

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 9.10 9.63 7.70 - 11.6 Acceptable EPA 551.1 1 1992 2/3/2013 -0.598 9.70 1.01

4400 Bromoform µg/L 5.62 5.66 4.53 - 6.79 Acceptable EPA 551.1 1 1992 2/3/2013 0.128 5.53 0.712

4575 Chlorodibromomethane µg/L 20.8 21.5 17.2 - 25.8 Acceptable EPA 551.1 1 1992 2/3/2013 -0.141 21.1 2.09

4505 Chloroform µg/L 13.3 14.6 11.7 - 17.5 Acceptable EPA 551.1 1 1992 2/3/2013 -1.13 14.9 1.46

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 50 of 69All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 8.30 9.63 7.70 - 11.6 Acceptable EPA 524.3 1 2009 2/6/2013 -1.39 9.70 1.01

4400 Bromoform µg/L 4.11 5.66 4.53 - 6.79 Not Acceptable EPA 524.3 1 2009 2/6/2013 -1.99 5.53 0.712

4575 Chlorodibromomethane µg/L 15.6 21.5 17.2 - 25.8 Not Acceptable EPA 524.3 1 2009 2/6/2013 -2.63 21.1 2.09

4505 Chloroform µg/L 13.9 14.6 11.7 - 17.5 Acceptable EPA 524.3 1 2009 2/6/2013 -0.718 14.9 1.46
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840)

4375 Benzene µg/L 7.01 7.23 4.34 - 10.1 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.591 7.34 0.566

4455 Carbon tetrachloride µg/L 12.7 13.7 11.0 - 16.4 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.697 13.8 1.59

4475 Chlorobenzene µg/L 9.66 9.71 5.83 - 13.6 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.209 9.80 0.698

4610 1,2-Dichlorobenzene µg/L 12.8 12.2 9.76 - 14.6 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.680 12.1 1.06

4620 1,4-Dichlorobenzene µg/L 17.6 17.7 14.2 - 21.2 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.00514 17.6 1.65

4635 1,2-Dichloroethane µg/L 2.20 2.45 1.47 - 3.43 Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.23 2.54 0.276

4640 1,1-Dichloroethylene µg/L 18.8 18.1 14.5 - 21.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.0323 18.9 2.10

4645 cis-1,2-Dichloroethylene µg/L 13.5 14.4 11.5 - 17.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.524 14.1 1.11

4700 trans-1,2-Dichloroethylene µg/L 11.0 11.5 9.20 - 13.8 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.718 11.7 1.01

4655 1,2-Dichloropropane µg/L 8.22 8.37 5.02 - 11.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.271 8.39 0.640

4765 Ethylbenzene µg/L 6.82 6.92 4.15 - 9.69 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.292 7.00 0.625

4975 Methylene chloride (Dichloromethane) µg/L 6.10 6.35 3.81 - 8.89 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.536 6.43 0.615

5100 Styrene µg/L 2.63 3.15 1.89 - 4.41 Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.41 3.28 0.466

5115 Tetrachloroethylene µg/L 8.78 8.56 5.14 - 12.0 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.581 8.28 0.853

5140 Toluene µg/L 4.61 4.84 2.90 - 6.78 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.406 4.76 0.378

5155 1,2,4-Trichlorobenzene µg/L 7.03 6.62 3.97 - 9.27 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.333 6.73 0.912

5160 1,1,1-Trichloroethane µg/L 11.4 11.7 9.36 - 14.0 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.219 11.6 1.18

5165 1,1,2-Trichloroethane µg/L 17.6 18.2 14.6 - 21.8 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.205 17.9 1.34

5170 Trichloroethylene µg/L 10.2 10.6 8.48 - 12.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.128 10.3 0.909

5235 Vinyl chloride µg/L 22.9 20.8 12.5 - 29.1 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.508 21.0 3.64
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Date Z Score Study 
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Study 
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Analyst Name

WS Regulated Volatiles (cat# 840) (Continued)

5260 Xylenes, total µg/L 36.5 39.8 31.8 - 47.8 Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.11 40.0 3.13
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Analyte
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Value

Assigned 
Value

Acceptance 
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Performance 
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Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840)

4375 Benzene µg/L 6.98 7.23 4.34 - 10.1 Acceptable EPA 524.3 1 2009 2/6/2013 -0.644 7.34 0.566

4455 Carbon tetrachloride µg/L 11.1 13.7 11.0 - 16.4 Acceptable EPA 524.3 1 2009 2/6/2013 -1.7 13.8 1.59

4475 Chlorobenzene µg/L 9.33 9.71 5.83 - 13.6 Acceptable EPA 524.3 1 2009 2/6/2013 -0.682 9.80 0.698

4610 1,2-Dichlorobenzene µg/L 11.6 12.2 9.76 - 14.6 Acceptable EPA 524.3 1 2009 2/6/2013 -0.457 12.1 1.06

4620 1,4-Dichlorobenzene µg/L 17.1 17.7 14.2 - 21.2 Acceptable EPA 524.3 1 2009 2/6/2013 -0.298 17.6 1.65

4635 1,2-Dichloroethane µg/L 2.54 2.45 1.47 - 3.43 Acceptable EPA 524.3 1 2009 2/6/2013 -0.00234 2.54 0.276

4640 1,1-Dichloroethylene µg/L 18.4 18.1 14.5 - 21.7 Acceptable EPA 524.3 1 2009 2/6/2013 -0.223 18.9 2.10

4645 cis-1,2-Dichloroethylene µg/L 13.7 14.4 11.5 - 17.3 Acceptable EPA 524.3 1 2009 2/6/2013 -0.344 14.1 1.11

4700 trans-1,2-Dichloroethylene µg/L 11.1 11.5 9.20 - 13.8 Acceptable EPA 524.3 1 2009 2/6/2013 -0.619 11.7 1.01

4655 1,2-Dichloropropane µg/L 8.25 8.37 5.02 - 11.7 Acceptable EPA 524.3 1 2009 2/6/2013 -0.225 8.39 0.640

4765 Ethylbenzene µg/L 6.59 6.92 4.15 - 9.69 Acceptable EPA 524.3 1 2009 2/6/2013 -0.66 7.00 0.625

4975 Methylene chloride (Dichloromethane) µg/L 5.96 6.35 3.81 - 8.89 Acceptable EPA 524.3 1 2009 2/6/2013 -0.763 6.43 0.615

5100 Styrene µg/L 3.20 3.15 1.89 - 4.41 Acceptable EPA 524.3 1 2009 2/6/2013 -0.181 3.28 0.466

5115 Tetrachloroethylene µg/L 7.67 8.56 5.14 - 12.0 Acceptable EPA 524.3 1 2009 2/6/2013 -0.72 8.28 0.853

5140 Toluene µg/L 4.29 4.84 2.90 - 6.78 Acceptable EPA 524.3 1 2009 2/6/2013 -1.25 4.76 0.378

5155 1,2,4-Trichlorobenzene µg/L 6.27 6.62 3.97 - 9.27 Acceptable EPA 524.3 1 2009 2/6/2013 -0.5 6.73 0.912

5160 1,1,1-Trichloroethane µg/L 10.4 11.7 9.36 - 14.0 Acceptable EPA 524.3 1 2009 2/6/2013 -1.07 11.6 1.18

5165 1,1,2-Trichloroethane µg/L 17.3 18.2 14.6 - 21.8 Acceptable EPA 524.3 1 2009 2/6/2013 -0.429 17.9 1.34

5170 Trichloroethylene µg/L 9.93 10.6 8.48 - 12.7 Acceptable EPA 524.3 1 2009 2/6/2013 -0.425 10.3 0.909

5235 Vinyl chloride µg/L 21.4 20.8 12.5 - 29.1 Acceptable EPA 524.3 1 2009 2/6/2013 0.0958 21.0 3.64
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Date Z Score Study 
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Study 
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Analyst Name

WS Regulated Volatiles (cat# 840) (Continued)

5260 Xylenes, total µg/L 38.3 39.8 31.8 - 47.8 Acceptable EPA 524.3 1 2009 2/6/2013 -0.533 40.0 3.13
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
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Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841)

4385 Bromobenzene µg/L 7.31 7.39 4.43 - 10.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.0362 7.33 0.651

4390 Bromochloromethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 1/25/2013

4950 Bromomethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

5000 tert-Butyl methyl ether (MTBE) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

4435 n-Butylbenzene µg/L 17.8 19.4 15.5 - 23.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.711 19.4 2.25

4440 sec-Butylbenzene µg/L 6.53 6.97 4.18 - 9.76 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.693 7.05 0.752

4445 tert-Butylbenzene µg/L 4.53 4.96 2.98 - 6.94 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.652 4.94 0.632

4485 Chloroethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

4960 Chloromethane µg/L 13.1 14.0 8.40 - 19.6 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.234 13.7 2.67

4535 2-Chlorotoluene µg/L 5.45 5.96 3.58 - 8.34 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.908 6.04 0.654

4540 4-Chlorotoluene µg/L 11.4 11.9 9.52 - 14.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.753 12.2 1.00

4595 Dibromomethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 1/25/2013

4615 1,3-Dichlorobenzene µg/L 9.30 9.48 5.69 - 13.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.29 9.56 0.913

4625 Dichlorodifluoromethane (Freon 12) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

4630 1,1-Dichloroethane µg/L 6.09 6.75 4.05 - 9.45 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.96 6.70 0.634

4660 1,3-Dichloropropane µg/L 8.67 8.85 5.31 - 12.4 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.0791 8.73 0.762

4665 2,2-Dichloropropane µg/L 14.5 18.2 14.6 - 21.8 Not Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.33 17.8 2.53

4670 1,1-Dichloropropene µg/L 11.2 13.4 10.7 - 16.1 Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.23 13.1 1.58

4680 cis-1,3-Dichloropropene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 1/25/2013

4685 trans-1,3-Dichloropropene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 1/25/2013
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841) (Continued)

5175 Fluorotrichloromethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

4835 Hexachlorobutadiene µg/L 9.22 9.44 5.66 - 13.2 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.104 9.32 1.02

4900 Isopropylbenzene µg/L 12.1 14.0 11.2 - 16.8 Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.19 14.0 1.63

4910 4-Isopropyltoluene µg/L 15.0 16.4 13.1 - 19.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.88 16.7 1.95

5005 Naphthalene µg/L 25.3 24.1 16.9 - 31.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.639 23.4 2.94

5090 n-Propylbenzene µg/L 6.37 6.92 4.15 - 9.69 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.894 7.07 0.780

5105 1,1,1,2-Tetrachloroethane µg/L 7.58 8.37 5.02 - 11.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.661 8.27 1.04

5110 1,1,2,2-Tetrachloroethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 1/25/2013

5150 1,2,3-Trichlorobenzene µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

5180 1,2,3-Trichloropropane (TCP) µg/L 3.21 3.19 1.91 - 4.47 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.0104 3.21 0.416

5210 1,2,4-Trimethylbenzene µg/L 7.86 8.55 5.13 - 12.0 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.75 8.58 0.966

5215 1,3,5-Trimethylbenzene µg/L 4.26 4.77 2.86 - 6.68 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.942 4.79 0.561
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841)

4385 Bromobenzene µg/L 6.69 7.39 4.43 - 10.3 Acceptable EPA 524.3 1 2009 2/6/2013 -0.989 7.33 0.651

4390 Bromochloromethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 2/6/2013

4950 Bromomethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/6/2013

5000 tert-Butyl methyl ether (MTBE) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/7/2013

4435 n-Butylbenzene µg/L 18.4 19.4 15.5 - 23.3 Acceptable EPA 524.3 1 2009 2/6/2013 -0.445 19.4 2.25

4440 sec-Butylbenzene µg/L 6.33 6.97 4.18 - 9.76 Acceptable EPA 524.3 1 2009 2/6/2013 -0.959 7.05 0.752

4445 tert-Butylbenzene µg/L 4.44 4.96 2.98 - 6.94 Acceptable EPA 524.3 1 2009 2/6/2013 -0.794 4.94 0.632

4485 Chloroethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/6/2013

4960 Chloromethane µg/L 13.9 14.0 8.40 - 19.6 Acceptable EPA 524.3 1 2009 2/6/2013 0.0658 13.7 2.67

4535 2-Chlorotoluene µg/L 5.34 5.96 3.58 - 8.34 Acceptable EPA 524.3 1 2009 2/6/2013 -1.08 6.04 0.654

4540 4-Chlorotoluene µg/L 11.1 11.9 9.52 - 14.3 Acceptable EPA 524.3 1 2009 2/6/2013 -1.05 12.2 1.00

4595 Dibromomethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 2/6/2013

4615 1,3-Dichlorobenzene µg/L 8.50 9.48 5.69 - 13.3 Acceptable EPA 524.3 1 2009 2/6/2013 -1.17 9.56 0.913

4625 Dichlorodifluoromethane (Freon 12) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/6/2013

4630 1,1-Dichloroethane µg/L 6.26 6.75 4.05 - 9.45 Acceptable EPA 524.3 1 2009 2/6/2013 -0.692 6.70 0.634

4660 1,3-Dichloropropane µg/L 8.22 8.85 5.31 - 12.4 Acceptable EPA 524.3 1 2009 2/6/2013 -0.67 8.73 0.762

4665 2,2-Dichloropropane µg/L 18.2 14.6 - 21.8 Not Reported   17.8 2.53

4670 1,1-Dichloropropene µg/L 11.8 13.4 10.7 - 16.1 Acceptable EPA 524.3 1 2009 2/6/2013 -0.847 13.1 1.58

4680 cis-1,3-Dichloropropene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 2/6/2013

4685 trans-1,3-Dichloropropene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 2/6/2013
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841) (Continued)

5175 Fluorotrichloromethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/6/2013

4835 Hexachlorobutadiene µg/L 8.99 9.44 5.66 - 13.2 Acceptable EPA 524.3 1 2009 2/6/2013 -0.33 9.32 1.02

4900 Isopropylbenzene µg/L 12.9 14.0 11.2 - 16.8 Acceptable EPA 524.3 1 2009 2/6/2013 -0.702 14.0 1.63

4910 4-Isopropyltoluene µg/L 15.1 16.4 13.1 - 19.7 Acceptable EPA 524.3 1 2009 2/6/2013 -0.829 16.7 1.95

5005 Naphthalene µg/L 24.6 24.1 16.9 - 31.3 Acceptable EPA 524.3 1 2009 2/6/2013 0.401 23.4 2.94

5090 n-Propylbenzene µg/L 6.03 6.92 4.15 - 9.69 Acceptable EPA 524.3 1 2009 2/6/2013 -1.33 7.07 0.780

5105 1,1,1,2-Tetrachloroethane µg/L 6.51 8.37 5.02 - 11.7 Acceptable EPA 524.3 1 2009 2/6/2013 -1.69 8.27 1.04

5110 1,1,2,2-Tetrachloroethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 2/6/2013

5150 1,2,3-Trichlorobenzene µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/6/2013

5180 1,2,3-Trichloropropane (TCP) µg/L 3.15 3.19 1.91 - 4.47 Acceptable EPA 524.3 1 2009 2/6/2013 -0.155 3.21 0.416

5210 1,2,4-Trimethylbenzene µg/L 7.58 8.55 5.13 - 12.0 Acceptable EPA 524.3 1 2009 2/6/2013 -1.04 8.58 0.966

5215 1,3,5-Trimethylbenzene µg/L 4.20 4.77 2.86 - 6.68 Acceptable EPA 524.3 1 2009 2/6/2013 -1.05 4.79 0.561

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 59 of 69All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850)

7005 Alachlor µg/L 4.49 4.34 2.39 - 6.29 Acceptable EPA 525.2 2 1995 1/29/2013 0.242 4.32 0.713

7025 Aldrin µg/L 1.55 1.61 0.723 - 2.05 Acceptable EPA 525.2 2 1995 1/29/2013 0.507 1.36 0.379

7065 Atrazine µg/L 7.71 8.26 4.54 - 12.0 Acceptable EPA 525.2 2 1995 1/29/2013 -0.67 8.51 1.20

7120 gamma-BHC (Lindane) µg/L 0.638 0.710 0.390 - 1.03 Acceptable EPA 525.2 2 1995 1/29/2013 -0.618 0.704 0.107

7130 Bromacil µg/L < 0.20 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 1/29/2013

7160 Butachlor µg/L 9.66 8.23 4.53 - 11.9 Acceptable EPA 525.2 2 1995 1/29/2013 0.700 8.40 1.80

7410 Diazinon µg/L < 0.10 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 1/29/2013

7470 Dieldrin µg/L 1.79 1.59 0.874 - 2.30 Acceptable EPA 525.2 2 1995 1/29/2013 0.890 1.58 0.235

7540 Endrin µg/L 1.27 1.14 0.798 - 1.48 Acceptable EPA 525.2 2 1995 1/29/2013 0.471 1.17 0.219

7685 Heptachlor µg/L 2.05 2.16 1.19 - 3.13 Acceptable EPA 525.2 2 1995 1/29/2013 0.0765 2.02 0.380

7690 Heptachlor epoxide (beta) µg/L 1.64 1.84 1.01 - 2.67 Acceptable EPA 525.2 2 1995 1/29/2013 -0.644 1.81 0.266

6275 Hexachlorobenzene µg/L 3.64 4.02 2.03 - 5.00 Acceptable EPA 525.2 2 1995 1/29/2013 -0.0241 3.66 0.675

6285 Hexachlorocyclopentadiene µg/L 9.25 9.33 2.74 - 13.3 Acceptable EPA 525.2 2 1995 1/29/2013 0.495 7.81 2.91

7810 Methoxychlor µg/L 4.58 4.47 2.46 - 6.48 Acceptable EPA 525.2 2 1995 1/29/2013 -0.0522 4.62 0.801

7835 Metolachlor µg/L < 0.05 < 1.10 0.00 - 1.10 Acceptable EPA 525.2 2 1995 1/29/2013

7845 Metribuzin µg/L 5.70 6.73 3.36 - 10.1 Acceptable EPA 525.2 2 1995 1/29/2013 0.131 5.44 1.94

7875 Molinate (Ordram) µg/L < 0.10 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 1/29/2013

8035 Prometon µg/L < 2.00 0.00 - 2.00 Not Reported   

8045 Propachlor µg/L 6.93 7.07 3.89 - 10.2 Acceptable EPA 525.2 2 1995 1/29/2013 -0.11 7.08 1.38

8125 Simazine µg/L 6.61 7.19 3.95 - 10.4 Acceptable EPA 525.2 2 1995 1/29/2013 -0.533 7.59 1.84
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850) (Continued)

8220 Thiobencarb µg/L < 0.20 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 1/29/2013

8295 Trifluralin µg/L 2.99 3.69 2.03 - 5.35 Acceptable EPA 525.2 2 1995 1/29/2013 -0.528 3.34 0.666
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850)

7005 Alachlor µg/L 4.30 4.34 2.39 - 6.29 Acceptable EPA 505 2.1 1995 1/19/2013 -0.025 4.32 0.713

7025 Aldrin µg/L 1.55 1.61 0.723 - 2.05 Acceptable EPA 505 2.1 1995 1/19/2013 0.507 1.36 0.379

7065 Atrazine µg/L 8.26 4.54 - 12.0 Not Reported   8.51 1.20

7120 gamma-BHC (Lindane) µg/L 0.712 0.710 0.390 - 1.03 Acceptable EPA 505 2.1 1995 1/19/2013 0.0722 0.704 0.107

7130 Bromacil µg/L < 2.00 0.00 - 2.00 Not Reported   

7160 Butachlor µg/L 8.23 4.53 - 11.9 Not Reported   8.40 1.80

7410 Diazinon µg/L < 2.00 0.00 - 2.00 Not Reported   

7470 Dieldrin µg/L 1.41 1.59 0.874 - 2.30 Acceptable EPA 505 2.1 1995 1/19/2013 -0.725 1.58 0.235

7540 Endrin µg/L 1.17 1.14 0.798 - 1.48 Acceptable EPA 505 2.1 1995 1/19/2013 0.0135 1.17 0.219

7685 Heptachlor µg/L 1.89 2.16 1.19 - 3.13 Acceptable EPA 505 2.1 1995 1/19/2013 -0.344 2.02 0.380

7690 Heptachlor epoxide (beta) µg/L 1.85 1.84 1.01 - 2.67 Acceptable EPA 505 2.1 1995 1/19/2013 0.144 1.81 0.266

6275 Hexachlorobenzene µg/L 4.02 2.03 - 5.00 Not Reported   3.66 0.675

6285 Hexachlorocyclopentadiene µg/L 9.33 2.74 - 13.3 Not Reported   7.81 2.91

7810 Methoxychlor µg/L 3.62 4.47 2.46 - 6.48 Acceptable EPA 505 2.1 1995 1/19/2013 -1.25 4.62 0.801

7835 Metolachlor µg/L < 1.10 0.00 - 1.10 Not Reported   

7845 Metribuzin µg/L 6.73 3.36 - 10.1 Not Reported   5.44 1.94

7875 Molinate (Ordram) µg/L < 2.00 0.00 - 2.00 Not Reported   

8035 Prometon µg/L < 2.00 0.00 - 2.00 Not Reported   

8045 Propachlor µg/L 7.07 3.89 - 10.2 Not Reported   7.08 1.38

8125 Simazine µg/L 7.19 3.95 - 10.4 Not Reported   7.59 1.84
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850) (Continued)

8220 Thiobencarb µg/L < 2.00 0.00 - 2.00 Not Reported   

8295 Trifluralin µg/L 3.69 2.03 - 5.35 Not Reported   3.34 0.666

WS Carbamate/Carbamoxyloxime Pesticides (cat# 846)

7010 Aldicarb µg/L 55.5 61.3 46.0 - 76.6 Acceptable EPA 531.2 1 2001 1/16/2013 -0.822 61.3 7.11

7015 Aldicarb sulfone µg/L 34.4 39.4 29.6 - 49.2 Acceptable EPA 531.2 1 2001 1/16/2013 -1.14 39.2 4.18

7020 Aldicarb sulfoxide µg/L 27.0 30.9 23.2 - 38.6 Acceptable EPA 531.2 1 2001 1/16/2013 -0.191 27.4 2.19

8080 Baygon µg/L 34.8 37.3 30.3 - 44.2 Acceptable EPA 531.2 1 2001 1/16/2013 -0.645 36.8 3.18

7195 Carbaryl µg/L 33.3 34.8 26.1 - 43.5 Acceptable EPA 531.2 1 2001 1/16/2013 0.0997 33.0 2.67

7205 Carbofuran µg/L 107 106 58.3 - 154 Acceptable EPA 531.2 1 2001 1/16/2013 0.265 104 10.4

7710 3-Hydroxycarbofuran µg/L 20.2 21.4 17.1 - 25.7 Acceptable EPA 531.2 1 2001 1/16/2013 -0.686 21.6 2.06

7800 Methiocarb µg/L 32.0 33.2 25.9 - 39.6 Acceptable EPA 531.2 1 2001 1/16/2013 0.144 31.7 2.05

7805 Methomyl µg/L 23.7 25.5 20.4 - 30.6 Acceptable EPA 531.2 1 2001 1/16/2013 -1.03 26.0 2.20

7940 Oxamyl (vydate) µg/L 52.5 52.6 39.4 - 65.8 Acceptable EPA 531.2 1 2001 1/16/2013 0.0881 52.1 4.24

WS Chlordane (cat# 845)

7250 Chlordane, technical µg/L 11.3 11.8 6.49 - 17.1 Acceptable EPA 505 2.1 1995 1/19/2013 0.230 10.9 1.80

WS Chlordane (cat# 845)

7250 Chlordane, technical µg/L 12.2 11.8 6.49 - 17.1 Acceptable EPA 525.2 2 1995 2/6/2013 0.729 10.9 1.80

WS Toxaphene (cat# 844)

8250 Toxaphene µg/L 19.3 14.6 8.03 - 21.2 Acceptable EPA 505 2.1 1995 1/19/2013 1.82 14.5 2.64
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.261 0.258 0.155 - 0.361 Acceptable EPA 504.1 1.1 1995 1/16/2013 -0.0802 0.264 0.0427

4585 Ethylene Dibromide (EDB) µg/L 1.25 1.31 0.786 - 1.83 Acceptable EPA 504.1 1.1 1995 1/17/2013 0.101 1.23 0.168

5180 1,2,3-Trichloropropane (TCP) µg/L 0.892 0.949 0.569 - 1.33 Acceptable EPA 504.1 1.1 1995 1/16/2013 -0.39 0.938 0.119

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.261 0.258 0.155 - 0.361 Acceptable EPA 551.1 1 1992 1/22/2013 -0.0802 0.264 0.0427

4585 Ethylene Dibromide (EDB) µg/L 1.36 1.31 0.786 - 1.83 Acceptable EPA 551.1 1 1992 1/23/2013 0.756 1.23 0.168

5180 1,2,3-Trichloropropane (TCP) µg/L 0.949 0.569 - 1.33 Not Reported   0.938 0.119

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.303 0.258 0.155 - 0.361 Acceptable EPA 8011 1994 1/17/2013 0.903 0.264 0.0427

4585 Ethylene Dibromide (EDB) µg/L 1.46 1.31 0.786 - 1.83 Acceptable EPA 8011 1994 1/17/2013 1.35 1.23 0.168

5180 1,2,3-Trichloropropane (TCP) µg/L 0.949 0.569 - 1.33 Not Reported   0.938 0.119

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.258 0.155 - 0.361 Not Reported   0.264 0.0427

4585 Ethylene Dibromide (EDB) µg/L 1.31 0.786 - 1.83 Not Reported   1.23 0.168

5180 1,2,3-Trichloropropane (TCP) µg/L 1.01 0.949 0.569 - 1.33 Acceptable EPA 524.2 4.1 1995 1/28/2013 0.601 0.938 0.119

WS Dioxin (cat# 857)

9618 2,3,7,8-Tetrachlorodibenzo-p-dioxin pg/L 57.6 58.7 33.6 - 70.8 Acceptable EPA 1613 1994 1/16/2013 -0.617 60.4 4.59

WS Dioxin (cat# 857)

9618 2,3,7,8-Tetrachlorodibenzo-p-dioxin pg/L 57.6 58.7 33.6 - 70.8 Acceptable EPA 1613B Appendix A 
1997 1/16/2013 -0.617 60.4 4.59
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS PCBs as Decachlorobiphenyl (cat# 839)

8880 Aroclor 1016 µg/L < 0.08 < 0.260 0.00 - 0.260 Acceptable EPA 505 2.1 1995 1/19/2013

8885 Aroclor 1221 µg/L < 0.10 < 0.190 0.00 - 0.190 Acceptable EPA 505 2.1 1995 1/19/2013

8890 Aroclor 1232 µg/L < 0.10 < 0.230 0.00 - 0.230 Acceptable EPA 505 2.1 1995 1/19/2013

8895 Aroclor 1242 µg/L < 0.10 < 0.260 0.00 - 0.260 Acceptable EPA 505 2.1 1995 1/19/2013

8900 Aroclor 1248 µg/L 3.55 2.95 1.69 - 3.62 Acceptable EPA 505 2.1 1995 1/19/2013 1.30 2.80 0.578

8905 Aroclor 1254 µg/L < 0.10 < 0.330 0.00 - 0.330 Acceptable EPA 505 2.1 1995 1/19/2013

8910 Aroclor 1260 µg/L < 0.10 < 0.360 0.00 - 0.360 Acceptable EPA 505 2.1 1995 1/19/2013

8872 PCB Aroclor Identity Identity 1248 1248 Acceptable EPA 505 2.1 1995 1/19/2013 0

9105 PCB as Decachlorobiphenyl µg/L 4.92 0.492 - 9.84 Not Reported   3.68 1.67
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Semivolatiles Ampule #1 (cat# 848)

5500 Acenaphthene µg/L 5.02 4.91 2.44 - 6.16 Acceptable EPA 525.2 2 1995 1/29/2013 1.51 4.78 0.157

5505 Acenaphthylene µg/L 6.97 7.19 3.39 - 9.66 Acceptable EPA 525.2 2 1995 1/29/2013 0.258 6.78 0.752

5555 Anthracene µg/L 1.19 1.20 0.521 - 1.56 Acceptable EPA 525.2 2 1995 1/29/2013 0.153 1.15 0.247

5575 Benzo(a)anthracene µg/L 4.96 4.88 2.69 - 6.18 Acceptable EPA 525.2 2 1995 1/29/2013 0.521 4.36 1.14

5585 Benzo(b)fluoranthene µg/L 1.29 1.53 0.815 - 2.11 Acceptable EPA 525.2 2 1995 1/29/2013 -1.63 1.50 0.127

5600 Benzo(k)fluoranthene µg/L 1.48 1.51 0.818 - 2.04 Acceptable EPA 525.2 2 1995 1/29/2013 -0.244 1.51 0.129

5590 Benzo(g,h,i)perylene µg/L 1.45 1.56 0.705 - 2.23 Acceptable EPA 525.2 2 1995 1/29/2013 -0.222 1.48 0.112

5580 Benzo(a)pyrene µg/L 1.05 1.32 0.515 - 1.71 Acceptable EPA 525.2 2 1995 1/29/2013 -0.219 1.11 0.290

5670 Butylbenzylphthalate µg/L 36.9 29.8 16.2 - 43.3 Acceptable EPA 525.2 2 1995 1/29/2013 0.780 31.2 7.27

5855 Chrysene µg/L 2.30 2.42 1.38 - 3.11 Acceptable EPA 525.2 2 1995 1/29/2013 0.104 2.29 0.128

5895 Dibenz(a,h)anthracene µg/L 6.16 5.59 2.59 - 8.03 Acceptable EPA 525.2 2 1995 1/29/2013 0.946 5.57 0.622

6070 Diethylphthalate µg/L 32.0 33.6 18.1 - 47.5 Acceptable EPA 525.2 2 1995 1/29/2013 -0.136 32.6 4.19

6135 Dimethylphthalate µg/L 17.3 18.9 9.05 - 26.0 Acceptable EPA 525.2 2 1995 1/29/2013 -0.207 17.8 2.67

5925 Di-n-butylphthalate µg/L 47.8 41.0 22.4 - 59.0 Acceptable EPA 525.2 2 1995 1/29/2013 0.771 41.0 8.85

6200 Di-n-octylphthalate µg/L 20.6 23.1 11.4 - 32.2 Acceptable EPA 525.2 2 1995 1/29/2013 0.0379 20.3 6.77

6062 bis(2-Ethylhexyl)adipate µg/L 9.12 8.88 3.14 - 13.4 Acceptable EPA 525.2 2 1995 1/29/2013 0.102 8.94 1.72

6065 bis(2-Ethylhexyl)phthalate µg/L 36.8 34.0 17.2 - 48.0 Acceptable EPA 525.2 2 1995 1/29/2013 0.429 32.5 10.1

6265 Fluoranthene µg/L 8.18 8.10 3.90 - 10.9 Acceptable EPA 525.2 2 1995 1/29/2013 0.525 7.76 0.794

6270 Fluorene µg/L 2.77 2.71 1.58 - 3.47 Acceptable EPA 525.2 2 1995 1/29/2013 -0.287 2.86 0.314

6315 Indeno(1,2,3-cd)pyrene µg/L 5.82 5.16 2.24 - 7.38 Acceptable EPA 525.2 2 1995 1/29/2013 1.23 5.17 0.530
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Semivolatiles Ampule #1 (cat# 848) (Continued)

5005 Naphthalene µg/L 2.72 2.37 0.960 - 3.03 Acceptable EPA 525.2 2 1995 1/29/2013 1.95 2.47 0.128

6615 Phenanthrene µg/L 9.05 8.97 5.70 - 11.3 Acceptable EPA 525.2 2 1995 1/29/2013 0.603 8.47 0.963

6665 Pyrene µg/L 1.89 1.89 1.13 - 2.44 Acceptable EPA 525.2 2 1995 1/29/2013 0.246 1.83 0.246

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 46.0 45.9 23.0 - 68.8 Acceptable EPA 515.4 1 2000 1/15/2013 -0.69 50.0 5.74

8530 Bentazon µg/L 36.6 39.4 20.4 - 53.6 Acceptable EPA 515.4 1 2000 1/15/2013 -0.303 39.1 8.33

8540 Chloramben µg/L 33.9 9.08 - 46.0 Not Reported   31.6 4.90

8545 2,4-D µg/L 17.4 16.6 8.30 - 24.9 Acceptable EPA 515.4 1 2000 1/15/2013 0.208 16.7 3.42

8550 Dacthal diacid (DCPA) µg/L 30.9 28.3 10.5 - 45.9 Acceptable EPA 515.4 1 2000 1/15/2013 0.900 25.3 6.25

8555 Dalapon µg/L 49.7 45.0 22.5 - 67.5 Acceptable EPA 515.4 1 2000 1/15/2013 1.04 42.4 6.96

8560 2,4-DB µg/L 24.7 29.9 15.0 - 44.8 Acceptable EPA 515.4 1 2000 1/15/2013 -1.4 30.2 3.94

8595 Dicamba µg/L 49.4 40.9 20.4 - 61.4 Acceptable EPA 515.4 1 2000 1/15/2013 1.18 40.3 7.73

8600 3,5-Dichlorobenzoic acid µg/L 26.3 25.9 12.3 - 34.3 Acceptable EPA 515.4 1 2000 1/15/2013 0.572 24.2 3.64

8605 Dichlorprop µg/L 25.1 24.5 11.2 - 33.8 Acceptable EPA 515.4 1 2000 1/15/2013 0.301 23.8 4.22

8620 Dinoseb µg/L 32.4 33.0 11.5 - 46.2 Acceptable EPA 515.4 1 2000 1/15/2013 -0.0211 32.5 4.93

6500 4-Nitrophenol µg/L 11.8 1.18 - 15.9 Not Reported   8.76 1.94

6605 Pentachlorophenol µg/L 11.5 12.2 6.10 - 18.3 Acceptable EPA 515.4 1 2000 1/15/2013 -0.491 12.2 1.40

8645 Picloram µg/L 18.5 16.8 8.40 - 25.2 Acceptable EPA 515.4 1 2000 1/15/2013 0.580 16.7 3.12

8655 2,4,5-T µg/L 43.7 44.4 22.2 - 66.6 Acceptable EPA 515.4 1 2000 1/15/2013 0.310 42.2 4.99

8650 2,4,5-TP (Silvex) µg/L 16.8 18.6 9.30 - 27.9 Acceptable EPA 515.4 1 2000 1/15/2013 -0.489 18.5 3.42
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 45.9 23.0 - 68.8 Not Reported   50.0 5.74

8530 Bentazon µg/L 39.4 20.4 - 53.6 Not Reported   39.1 8.33

8540 Chloramben µg/L 33.9 9.08 - 46.0 Not Reported   31.6 4.90

8545 2,4-D µg/L 16.6 8.30 - 24.9 Not Reported   16.7 3.42

8550 Dacthal diacid (DCPA) µg/L 28.3 10.5 - 45.9 Not Reported   25.3 6.25

8555 Dalapon µg/L 48.9 45.0 22.5 - 67.5 Acceptable EPA 552.3 1 2003 1/22/2013 0.926 42.4 6.96

8560 2,4-DB µg/L 29.9 15.0 - 44.8 Not Reported   30.2 3.94

8595 Dicamba µg/L 40.9 20.4 - 61.4 Not Reported   40.3 7.73

8600 3,5-Dichlorobenzoic acid µg/L 25.9 12.3 - 34.3 Not Reported   24.2 3.64

8605 Dichlorprop µg/L 24.5 11.2 - 33.8 Not Reported   23.8 4.22

8620 Dinoseb µg/L 33.0 11.5 - 46.2 Not Reported   32.5 4.93

6500 4-Nitrophenol µg/L 11.8 1.18 - 15.9 Not Reported   8.76 1.94

6605 Pentachlorophenol µg/L 12.2 6.10 - 18.3 Not Reported   12.2 1.40

8645 Picloram µg/L 16.8 8.40 - 25.2 Not Reported   16.7 3.12

8655 2,4,5-T µg/L 44.4 22.2 - 66.6 Not Reported   42.2 4.99

8650 2,4,5-TP (Silvex) µg/L 18.6 9.30 - 27.9 Not Reported   18.5 3.42
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Report Issued:
Study Dates:
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WS-198 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 45.9 23.0 - 68.8 Not Reported   50.0 5.74

8530 Bentazon µg/L 39.4 20.4 - 53.6 Not Reported   39.1 8.33

8540 Chloramben µg/L 33.9 9.08 - 46.0 Not Reported   31.6 4.90

8545 2,4-D µg/L 16.6 8.30 - 24.9 Not Reported   16.7 3.42

8550 Dacthal diacid (DCPA) µg/L 28.3 10.5 - 45.9 Not Reported   25.3 6.25

8555 Dalapon µg/L 45.0 22.5 - 67.5 Not Reported   42.4 6.96

8560 2,4-DB µg/L 29.9 15.0 - 44.8 Not Reported   30.2 3.94

8595 Dicamba µg/L 40.9 20.4 - 61.4 Not Reported   40.3 7.73

8600 3,5-Dichlorobenzoic acid µg/L 25.9 12.3 - 34.3 Not Reported   24.2 3.64

8605 Dichlorprop µg/L 24.5 11.2 - 33.8 Not Reported   23.8 4.22

8620 Dinoseb µg/L 33.0 11.5 - 46.2 Not Reported   32.5 4.93

6500 4-Nitrophenol µg/L 11.8 1.18 - 15.9 Not Reported   8.76 1.94

6605 Pentachlorophenol µg/L 13.6 12.2 6.10 - 18.3 Acceptable EPA 525.2 2 1995 1/29/2013 1.01 12.2 1.40

8645 Picloram µg/L 16.8 8.40 - 25.2 Not Reported   16.7 3.12

8655 2,4,5-T µg/L 44.4 22.2 - 66.6 Not Reported   42.2 4.99

8650 2,4,5-TP (Silvex) µg/L 18.6 9.30 - 27.9 Not Reported   18.5 3.42

WS Regulated Semivolatiles #2 Herbicides (cat# 849)

9390 Diquat µg/L 9.62 16.5 8.25 - 24.8 Acceptable EPA 549.2 1 1997 1/16/2013 -1.57 13.1 2.22

7525 Endothall µg/L 212 332 166 - 498 Acceptable EPA 548.1 1 1992 1/17/2013 -1.37 302 65.8

9411 Glyphosate µg/L 423 382 306 - 458 Acceptable EPA 547 1990 1/18/2013 0.390 406 43.0

9528 Paraquat µg/L 16.2 33.8 14.8 - 42.4 Acceptable EPA 549.2 1 1997 1/16/2013 -0.632 19.9 5.90
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ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Hardness (cat# 555)

1035 Calcium mg/L 79.2 79.9 67.9 - 91.9 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.0350 79.1 3.23

1085 Magnesium mg/L 15.6 15.0 12.8 - 17.2 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.421 15.3 0.756

1155 Sodium mg/L 41.5 40.4 34.3 - 46.5 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.606 40.4 1.82

1550 Calcium Hardness as CaCO3 mg/L 198 199 169 - 229 Acceptable EPA 200.7 4.4 1994 1/22/2013 0.161 197 7.00

1755 Total Hardness as CaCO3 mg/L 262 261 222 - 300 Acceptable EPA 200.7 4.4 1994 1/22/2013 0.246 260 8.85

WS Hardness (cat# 555)

1035 Calcium mg/L 79.2 79.9 67.9 - 91.9 Acceptable EPA 200.7 5 1998 1/21/2013 0.0350 79.1 3.23

1085 Magnesium mg/L 15.6 15.0 12.8 - 17.2 Acceptable EPA 200.7 5 1998 1/21/2013 0.421 15.3 0.756

1155 Sodium mg/L 41.5 40.4 34.3 - 46.5 Acceptable EPA 200.7 5 1998 1/21/2013 0.606 40.4 1.82

1550 Calcium Hardness as CaCO3 mg/L 198 199 169 - 229 Acceptable EPA 200.7 5 1998 1/22/2013 0.161 197 7.00

1755 Total Hardness as CaCO3 mg/L 262 261 222 - 300 Acceptable EPA 200.7 5 1998 1/22/2013 0.246 260 8.85

WS Hardness (cat# 555)

1035 Calcium mg/L 79.9 67.9 - 91.9 Not Reported  79.1 3.23

1085 Magnesium mg/L 15.0 12.8 - 17.2 Not Reported  15.3 0.756

1155 Sodium mg/L 40.4 34.3 - 46.5 Not Reported  40.4 1.82

1550 Calcium Hardness as CaCO3 mg/L 198 199 169 - 229 Acceptable SM2340B 20th ED 1997 1/22/2013 0.161 197 7.00

1755 Total Hardness as CaCO3 mg/L 262 261 222 - 300 Acceptable SM2340B 20th ED 1997 1/22/2013 0.246 260 8.85
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CA00006
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WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Hardness (cat# 555)

1035 Calcium mg/L 79.9 67.9 - 91.9 Not Reported  79.1 3.23

1085 Magnesium mg/L 15.0 12.8 - 17.2 Not Reported  15.3 0.756

1155 Sodium mg/L 40.4 34.3 - 46.5 Not Reported  40.4 1.82

1550 Calcium Hardness as CaCO3 mg/L 198 199 169 - 229 Acceptable SM2340B 21st ED 1997 1/22/2013 0.161 197 7.00

1755 Total Hardness as CaCO3 mg/L 262 261 222 - 300 Acceptable SM2340B 21st ED 1997 1/22/2013 0.246 260 8.85

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 45.9 47.7 42.9 - 52.5 Acceptable SM2320B 20th ED 1997 1/15/2013 -0.786 47.5 2.06

1575 Chloride mg/L 55.2 55.0 46.8 - 63.2 Acceptable EPA 300.0 2.1 1993 1/15/2013 0.378 54.4 2.19

1610 Conductivity at 25°C µmhos/cm 515 504 454 - 554 Acceptable SM2510B 20th ED 1997 1/15/2013 0.296 511 12.6

1730 Fluoride mg/L 1.26 1.53 1.38 - 1.68 Not Acceptable EPA 300.0 2.1 1993 1/16/2013 -2.58 1.49 0.0876

1820 Nitrate + Nitrite as N mg/L 6.90 7.10 6.04 - 8.16 Acceptable EPA 300.0 2.1 1993 1/15/2013 -0.0432 6.91 0.310

1810 Nitrate as N mg/L 6.90 7.10 6.39 - 7.81 Acceptable EPA 300.0 2.1 1993 1/15/2013 0.0153 6.90 0.304

1125 Potassium mg/L 23.0 23.0 19.6 - 26.4 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.513 22.4 1.07

2000 Sulfate mg/L 70.3 72.7 61.8 - 83.6 Acceptable EPA 300.0 2.1 1993 1/15/2013 -0.272 71.1 2.85

1955 Total Dissolved Solids at 180°C mg/L 320 352 282 - 422 Acceptable SM2540C 20th ED 1997 1/17/2013 -1.24 342 17.6
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WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 45.9 47.7 42.9 - 52.5 Acceptable SM2320B 21st ED 1997 1/15/2013 -0.786 47.5 2.06

1575 Chloride mg/L 55.0 46.8 - 63.2 Not Reported  54.4 2.19

1610 Conductivity at 25°C µmhos/cm 515 504 454 - 554 Acceptable SM2510B 21st ED 1997 1/15/2013 0.296 511 12.6

1730 Fluoride mg/L 1.40 1.53 1.38 - 1.68 Acceptable SM4500F- C 20th ED 
1997 1/18/2013 -0.984 1.49 0.0876

1820 Nitrate + Nitrite as N mg/L 6.82 7.10 6.04 - 8.16 Acceptable EPA 353.2 2 1993 1/18/2013 -0.301 6.91 0.310

1810 Nitrate as N mg/L 6.81 7.10 6.39 - 7.81 Acceptable EPA 353.2 2 1993 1/15/2013 -0.281 6.90 0.304

1125 Potassium mg/L 23.0 23.0 19.6 - 26.4 Acceptable EPA 200.7 5 1998 1/21/2013 0.513 22.4 1.07

2000 Sulfate mg/L 72.7 61.8 - 83.6 Not Reported  71.1 2.85

1955 Total Dissolved Solids at 180°C mg/L 320 352 282 - 422 Acceptable SM2540C 21st ED 1997 1/17/2013 -1.24 342 17.6

WS pH (cat# 552)

1900 pH S.U. 6.98 6.95 6.75 - 7.15 Acceptable EPA 150.1 1983 1/23/2013 0.842 6.93 0.0584

WS pH (cat# 552)

1900 pH S.U. 6.98 6.95 6.75 - 7.15 Acceptable SM4500H+ B 20th ED 
1996 1/23/2013 0.842 6.93 0.0584

WS pH (cat# 552)

1900 pH S.U. 6.98 6.95 6.75 - 7.15 Acceptable SM4500H+ B 21st ED 
2000 1/23/2013 0.842 6.93 0.0584
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WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 225 221 177 - 265 Acceptable EPA 200.8 5.4 1994 1/22/2013 -0.0932 226 15.1

1005 Antimony µg/L 37.4 42.5 29.8 - 55.2 Acceptable EPA 200.8 5.4 1994 1/21/2013 -1.8 42.4 2.77

1010 Arsenic µg/L 22.5 24.0 16.8 - 31.2 Acceptable EPA 200.8 5.4 1994 1/21/2013 -0.677 23.4 1.32

1015 Barium µg/L 1220 1160 986 - 1330 Acceptable EPA 200.8 5.4 1994 1/22/2013 1.14 1160 50.6

1020 Beryllium µg/L 13.7 15.4 13.1 - 17.7 Acceptable EPA 200.8 5.4 1994 1/21/2013 -2.86 15.7 0.716

1025 Boron µg/L 1090 926 - 1250 Not Reported  1070 53.9

1030 Cadmium µg/L 33.8 39.8 31.8 - 47.8 Acceptable EPA 200.8 5.4 1994 1/21/2013 -3.85 39.8 1.56

1040 Chromium µg/L 113 137 116 - 158 Not Acceptable EPA 200.8 5.4 1994 1/21/2013 -3.98 137 5.98

1055 Copper µg/L 1660 1620 1460 - 1780 Acceptable EPA 200.8 5.4 1994 1/22/2013 0.809 1610 58.3

1070 Iron µg/L 564 479 - 649 Not Reported  564 26.1

1075 Lead µg/L 69.4 81.2 56.8 - 106 Acceptable EPA 200.8 5.4 1994 1/21/2013 -2.72 81.5 4.45

1090 Manganese µg/L 239 235 200 - 270 Acceptable EPA 200.8 5.4 1994 1/22/2013 -0.262 242 10.2

1100 Molybdenum µg/L 106 125 106 - 144 Acceptable EPA 200.8 5.4 1994 1/21/2013 -2.92 123 5.88

1105 Nickel µg/L 146 173 147 - 199 Not Acceptable EPA 200.8 5.4 1994 1/21/2013 -3.11 173 8.55

1140 Selenium µg/L 19.9 22.4 17.9 - 26.9 Acceptable EPA 200.8 5.4 1994 1/21/2013 -1.32 22.4 1.89

1150 Silver µg/L 127 131 91.7 - 170 Acceptable EPA 200.8 5.4 1994 2/1/2013 -0.758 131 5.37

1165 Thallium µg/L 4.26 4.89 3.42 - 6.36 Acceptable EPA 200.8 5.4 1994 1/21/2013 -1.49 4.81 0.371

1185 Vanadium µg/L 508 520 442 - 598 Acceptable EPA 200.8 5.4 1994 1/22/2013 -0.535 518 19.2

1190 Zinc µg/L 1280 1260 1070 - 1450 Acceptable EPA 200.8 5.4 1994 1/22/2013 0.483 1250 53.0

Page 6 of 67All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 225 221 177 - 265 Acceptable EPA 200.8 5.5 1998 1/22/2013 -0.0932 226 15.1

1005 Antimony µg/L 37.4 42.5 29.8 - 55.2 Acceptable EPA 200.8 5.5 1998 1/21/2013 -1.8 42.4 2.77

1010 Arsenic µg/L 22.5 24.0 16.8 - 31.2 Acceptable EPA 200.8 5.5 1998 1/21/2013 -0.677 23.4 1.32

1015 Barium µg/L 1220 1160 986 - 1330 Acceptable EPA 200.8 5.5 1998 1/22/2013 1.14 1160 50.6

1020 Beryllium µg/L 13.7 15.4 13.1 - 17.7 Acceptable EPA 200.8 5.5 1998 1/21/2013 -2.86 15.7 0.716

1025 Boron µg/L 1090 926 - 1250 Not Reported  1070 53.9

1030 Cadmium µg/L 33.8 39.8 31.8 - 47.8 Acceptable EPA 200.8 5.5 1998 1/21/2013 -3.85 39.8 1.56

1040 Chromium µg/L 113 137 116 - 158 Not Acceptable EPA 200.8 5.5 1998 1/21/2013 -3.98 137 5.98

1055 Copper µg/L 1660 1620 1460 - 1780 Acceptable EPA 200.8 5.5 1998 1/22/2013 0.809 1610 58.3

1070 Iron µg/L 564 479 - 649 Not Reported  564 26.1

1075 Lead µg/L 69.4 81.2 56.8 - 106 Acceptable EPA 200.8 5.5 1998 1/21/2013 -2.72 81.5 4.45

1090 Manganese µg/L 239 235 200 - 270 Acceptable EPA 200.8 5.5 1998 1/22/2013 -0.262 242 10.2

1100 Molybdenum µg/L 106 125 106 - 144 Acceptable EPA 200.8 5.5 1998 1/21/2013 -2.92 123 5.88

1105 Nickel µg/L 146 173 147 - 199 Not Acceptable EPA 200.8 5.5 1998 1/21/2013 -3.11 173 8.55

1140 Selenium µg/L 19.9 22.4 17.9 - 26.9 Acceptable EPA 200.8 5.5 1998 1/21/2013 -1.32 22.4 1.89

1150 Silver µg/L 127 131 91.7 - 170 Acceptable EPA 200.8 5.5 1998 2/1/2013 -0.758 131 5.37

1165 Thallium µg/L 4.26 4.89 3.42 - 6.36 Acceptable EPA 200.8 5.5 1998 1/21/2013 -1.49 4.81 0.371

1185 Vanadium µg/L 508 520 442 - 598 Acceptable EPA 200.8 5.5 1998 1/22/2013 -0.535 518 19.2

1190 Zinc µg/L 1280 1260 1070 - 1450 Acceptable EPA 200.8 5.5 1998 1/22/2013 0.483 1250 53.0
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 205 221 177 - 265 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.42 226 15.1

1005 Antimony µg/L 42.5 29.8 - 55.2 Not Reported  42.4 2.77

1010 Arsenic µg/L 24.0 16.8 - 31.2 Not Reported  23.4 1.32

1015 Barium µg/L 1160 1160 986 - 1330 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.043 1160 50.6

1020 Beryllium µg/L 15.3 15.4 13.1 - 17.7 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.621 15.7 0.716

1025 Boron µg/L 997 1090 926 - 1250 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.35 1070 53.9

1030 Cadmium µg/L 37.5 39.8 31.8 - 47.8 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.48 39.8 1.56

1040 Chromium µg/L 135 137 116 - 158 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.304 137 5.98

1055 Copper µg/L 1540 1620 1460 - 1780 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.25 1610 58.3

1070 Iron µg/L 563 564 479 - 649 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.0503 564 26.1

1075 Lead µg/L 81.2 56.8 - 106 Not Reported  81.5 4.45

1090 Manganese µg/L 249 235 200 - 270 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.723 242 10.2

1100 Molybdenum µg/L 114 125 106 - 144 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.56 123 5.88

1105 Nickel µg/L 178 173 147 - 199 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.630 173 8.55

1140 Selenium µg/L 22.4 17.9 - 26.9 Not Reported  22.4 1.89

1150 Silver µg/L 133 131 91.7 - 170 Acceptable EPA 200.7 4.4 1994 1/21/2013 0.360 131 5.37

1165 Thallium µg/L 4.89 3.42 - 6.36 Not Reported  4.81 0.371

1185 Vanadium µg/L 490 520 442 - 598 Acceptable EPA 200.7 4.4 1994 1/21/2013 -1.47 518 19.2

1190 Zinc µg/L 1240 1260 1070 - 1450 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.273 1250 53.0
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 205 221 177 - 265 Acceptable EPA 200.7 5 1998 1/21/2013 -1.42 226 15.1

1005 Antimony µg/L 42.5 29.8 - 55.2 Not Reported  42.4 2.77

1010 Arsenic µg/L 24.0 16.8 - 31.2 Not Reported  23.4 1.32

1015 Barium µg/L 1160 1160 986 - 1330 Acceptable EPA 200.7 5 1998 1/21/2013 -0.043 1160 50.6

1020 Beryllium µg/L 15.3 15.4 13.1 - 17.7 Acceptable EPA 200.7 5 1998 1/21/2013 -0.621 15.7 0.716

1025 Boron µg/L 997 1090 926 - 1250 Acceptable EPA 200.7 5 1998 1/21/2013 -1.35 1070 53.9

1030 Cadmium µg/L 37.5 39.8 31.8 - 47.8 Acceptable EPA 200.7 5 1998 1/21/2013 -1.48 39.8 1.56

1040 Chromium µg/L 135 137 116 - 158 Acceptable EPA 200.7 5 1998 1/21/2013 -0.304 137 5.98

1055 Copper µg/L 1540 1620 1460 - 1780 Acceptable EPA 200.7 5 1998 1/21/2013 -1.25 1610 58.3

1070 Iron µg/L 563 564 479 - 649 Acceptable EPA 200.7 5 1998 1/21/2013 -0.0503 564 26.1

1075 Lead µg/L 81.2 56.8 - 106 Not Reported  81.5 4.45

1090 Manganese µg/L 249 235 200 - 270 Acceptable EPA 200.7 5 1998 1/21/2013 0.723 242 10.2

1100 Molybdenum µg/L 114 125 106 - 144 Acceptable EPA 200.7 5 1998 1/21/2013 -1.56 123 5.88

1105 Nickel µg/L 178 173 147 - 199 Acceptable EPA 200.7 5 1998 1/21/2013 0.630 173 8.55

1140 Selenium µg/L 22.4 17.9 - 26.9 Not Reported  22.4 1.89

1150 Silver µg/L 133 131 91.7 - 170 Acceptable EPA 200.7 5 1998 1/21/2013 0.360 131 5.37

1165 Thallium µg/L 4.89 3.42 - 6.36 Not Reported  4.81 0.371

1185 Vanadium µg/L 490 520 442 - 598 Acceptable EPA 200.7 5 1998 1/21/2013 -1.47 518 19.2

1190 Zinc µg/L 1240 1260 1070 - 1450 Acceptable EPA 200.7 5 1998 1/21/2013 -0.273 1250 53.0

WS Mercury (cat# 551)

1095 Mercury µg/L 2.57 2.39 1.67 - 3.11 Acceptable EPA 245.1 3 1994 1/22/2013 0.800 2.40 0.208
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Date Z Score Study 

Mean

Study 
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Deviation

Analyst Name

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 29.0 29.3 23.4 - 35.2 Acceptable EPA 218.6 3.3 1994 1/25/2013 0.143 28.7 1.85

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 28.0 29.3 23.4 - 35.2 Acceptable SM3500Cr B 20th ED 
1997 1/25/2013 -0.396 28.7 1.85

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 28.0 29.3 23.4 - 35.2 Acceptable SM3500Cr B 21st ED 
2001 1/25/2013 -0.396 28.7 1.85

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 28.0 29.3 23.4 - 35.2 Acceptable SM3500Cr D 19th ED 
1990 1/25/2013 -0.396 28.7 1.85

WS Vanadium (cat# 856)

1185 Vanadium µg/L 10.6 12.5 10.9 - 14.0 Not Acceptable EPA 200.8 5.4 1994 1/21/2013 -2.44 12.5 0.796

WS Vanadium (cat# 856)

1185 Vanadium µg/L 10.6 12.5 10.9 - 14.0 Not Acceptable EPA 200.8 5.5 1998 1/21/2013 -2.44 12.5 0.796

WS Vanadium (cat# 856)

1185 Vanadium µg/L 12.3 12.5 10.9 - 14.0 Acceptable EPA 200.7 4.4 1994 1/21/2013 -0.302 12.5 0.796

WS Vanadium (cat# 856)

1185 Vanadium µg/L 12.3 12.5 10.9 - 14.0 Acceptable EPA 200.7 5 1998 1/21/2013 -0.302 12.5 0.796

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 180 179 125 - 233 Acceptable EPA 300.1 1 2000 1/23/2013 0.797 170 12.2

1595 Chlorite µg/L 356 345 242 - 448 Acceptable EPA 300.1 1 2000 1/23/2013 -0.0498 357 25.3

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 180 179 125 - 233 Acceptable EPA 300.1 1997 1/23/2013 0.797 170 12.2

1595 Chlorite µg/L 356 345 242 - 448 Acceptable EPA 300.1 1997 1/23/2013 -0.0498 357 25.3
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WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 175 179 125 - 233 Acceptable EPA 300.0 2.1 1993 1/21/2013 0.387 170 12.2

1595 Chlorite µg/L 352 345 242 - 448 Acceptable EPA 300.0 2.1 1993 1/21/2013 -0.208 357 25.3

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 175 179 125 - 233 Acceptable EPA 9056 1996 1996 1/21/2013 0.387 170 12.2

1595 Chlorite µg/L 345 242 - 448 Not Reported  357 25.3

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 179 125 - 233 Not Reported  170 12.2

1595 Chlorite µg/L 396 345 242 - 448 Acceptable EPA 317.0 2 1/23/2013 1.53 357 25.3

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 39.3 42.6 29.8 - 55.4 Acceptable EPA 300.1 1 2000 1/29/2013 -0.776 41.6 2.91

1540 Bromide µg/L 144 147 125 - 169 Acceptable EPA 300.1 1 2000 1/23/2013 0.0138 144 8.38

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 39.3 42.6 29.8 - 55.4 Acceptable EPA 300.1 1997 1/29/2013 -0.776 41.6 2.91

1540 Bromide µg/L 144 147 125 - 169 Acceptable EPA 300.1 1997 1/23/2013 0.0138 144 8.38

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 44.6 42.6 29.8 - 55.4 Acceptable EPA 317.0 2 1/23/2013 1.04 41.6 2.91

1540 Bromide µg/L 147 125 - 169 Not Reported  144 8.38

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 42.6 29.8 - 55.4 Not Reported  41.6 2.91

1540 Bromide µg/L 143 147 125 - 169 Acceptable EPA 300.0 2.1 1993 1/21/2013 -0.106 144 8.38
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WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.87 1.84 1.56 - 2.12 Acceptable EPA 300.1 1 2000 1/16/2013 0.351 1.84 0.0792

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.87 1.84 1.56 - 2.12 Acceptable EPA 300.1 1997 1/16/2013 0.351 1.84 0.0792

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.92 1.84 1.56 - 2.12 Acceptable EPA 300.0 2.1 1993 1/15/2013 0.983 1.84 0.0792

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.85 1.84 1.56 - 2.12 Acceptable EPA 353.2 2 1993 1/15/2013 0.0987 1.84 0.0792

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 2.63 2.55 2.17 - 2.93 Acceptable EPA 365.1 2 1993 1/15/2013 0.633 2.56 0.116

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 2.63 2.55 2.17 - 2.93 Acceptable SM4500P E 20th ED 
1997 1/15/2013 0.633 2.56 0.116

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 2.63 2.55 2.17 - 2.93 Acceptable SM4500P F 20th ED 
1997 1/15/2013 0.633 2.56 0.116

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 2.63 2.55 2.17 - 2.93 Acceptable SM4500P E 21st ED 
1999 1/15/2013 0.633 2.56 0.116

WS Residual Chlorine (cat# 593)

1945 Free Residual Chlorine mg/L 0.920 0.894 0.706 - 1.08 Acceptable SM4500Cl G 20th ED 
1993 1/25/2013 0.631 0.870 0.0795

1940 Total Residual Chlorine mg/L 0.950 0.894 0.747 - 1.03 Acceptable SM4500Cl G 20th ED 
1993 1/30/2013 0.728 0.906 0.0603

WS Residual Chlorine (cat# 593)

1945 Free Residual Chlorine mg/L 0.920 0.894 0.706 - 1.08 Acceptable SM4500Cl G 21st ED 
2000 1/25/2013 0.631 0.870 0.0795

1940 Total Residual Chlorine mg/L 0.950 0.894 0.747 - 1.03 Acceptable SM4500Cl G 21st ED 
2000 1/30/2013 0.728 0.906 0.0603
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WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.400 0.415 0.311 - 0.519 Acceptable EPA 335.4 1993 1/16/2013 -0.345 0.412 0.0338

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.416 0.415 0.311 - 0.519 Acceptable SM4500CN F 20th ED 
1997 1/16/2013 0.128 0.412 0.0338

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.416 0.415 0.311 - 0.519 Acceptable SM4500CN F 21st ED 
1999 1/16/2013 0.128 0.412 0.0338

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.376 0.415 0.311 - 0.519 Acceptable SM4500CN G 20th 1998 1/16/2013 -1.06 0.412 0.0338

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.376 0.415 0.311 - 0.519 Acceptable SM4500CN G 21st Ed 
2005 1/16/2013 -1.06 0.412 0.0338

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 4.02 7.98 7.09 - 8.78 Not Acceptable SM5310C 20th ED 1996 1/15/2013 -11 8.02 0.362

2040 Total Organic Carbon (TOC) mg/L 3.94 7.98 6.38 - 9.58 Not Acceptable SM5310C 20th ED 1996 1/15/2013 -10.7 8.10 0.389

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 4.02 7.98 7.09 - 8.78 Not Acceptable SM5310C 21st ED 2000 1/15/2013 -11 8.02 0.362

2040 Total Organic Carbon (TOC) mg/L 3.94 7.98 6.38 - 9.58 Not Acceptable SM5310C 21st ED 2000 1/15/2013 -10.7 8.10 0.389

WS Perchlorate (cat# 903)

1895 Perchlorate µg/L 11.0 10.7 8.56 - 12.8 Acceptable EPA 314.0 1 1999 1/24/2013 0.409 10.6 0.946

WS Perchlorate (cat# 903)

1895 Perchlorate µg/L 10.4 10.7 8.56 - 12.8 Acceptable EPA 331.0 1.0 2005 1/29/2013 -0.225 10.6 0.946
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Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 34.4 31.3 26.6 - 36.0 Acceptable EPA 200.7 4.4 1994 1/21/2013 1.54 31.1 2.12

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 34.4 31.3 26.6 - 36.0 Acceptable EPA 200.7 5 1998 1/21/2013 1.54 31.1 2.12

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 30.0 31.3 26.6 - 36.0 Acceptable SM4500SiO2 C 20th ED 
1997 2/4/2013 -0.534 31.1 2.12

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 30.0 31.3 26.6 - 36.0 Acceptable SM4500Si D 20th ED 
1997 2/4/2013 -0.534 31.1 2.12

WS Surfactants - MBAS (cat# 901)

2025 Surfactants - MBAS mg/L 0.317 0.312 0.200 - 0.423 Acceptable SM5540C 20th ED 1993 1/15/2013 -0.075 0.320 0.0408

WS Surfactants - MBAS (cat# 901)

2025 Surfactants - MBAS mg/L 0.317 0.312 0.200 - 0.423 Acceptable SM5540C 21st ED 2000 1/15/2013 -0.075 0.320 0.0408

WS Corrosivity (cat# 900)

1620 Corrosivity S.I.@ 20°C 1.63 1.52 1.12 - 1.92 Acceptable SM2330B 18th ED 1989 2/1/2013 1.04 1.44 0.179

WS Corrosivity (cat# 900)

1620 Corrosivity S.I.@ 20°C 1.63 1.52 1.12 - 1.92 Acceptable EPA 9040C 2002 2/1/2013 1.04 1.44 0.179

WS Turbidity (cat# 592)

2055 Turbidity NTU 0.995 0.940 0.738 - 1.21 Acceptable EPA 180.1 2 1993 1/18/2013 0.00701 0.994 0.121

WS Turbidity (cat# 592)

2055 Turbidity NTU 0.995 0.940 0.738 - 1.21 Acceptable SM2130B 20th ED 1994 1/18/2013 0.00701 0.994 0.121

WS Turbidity (cat# 592)

2055 Turbidity NTU 0.995 0.940 0.738 - 1.21 Acceptable SM2130B 21st ED 2001 1/18/2013 0.00701 0.994 0.121
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Code
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Value
Acceptance 
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Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
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Analyst Name

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.0775 0.140 0.112 - 0.174 Not Acceptable SM5910B 20th ED 1994 1/17/2013 -5.57 0.140 0.0113

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.0775 0.140 0.112 - 0.174 Not Acceptable SM5910B 21st ED 2000 1/17/2013 -5.57 0.140 0.0113
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ERA Customer Number:
Report Issued:
Study Dates:

CA00006
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03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 
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Assigned 
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Acceptance 
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Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/19/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/19/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7
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WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/19/2013 0

2530 Fecal Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 1/19/2013 0

2530 Fecal Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 1/17/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7
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WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 2 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 3 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 4 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 5 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 6 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 7 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 8 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 9 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 10 CFU/100mL Presence Presence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/19/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/19/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7
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Analyte 
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Study 
Standard 
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Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/19/2013 0

2530 Fecal Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/17/2013 0

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 1/19/2013 0

2530 Fecal Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 1/17/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7
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Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 2 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 3 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 4 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 5 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 6 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 7 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 8 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 9 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 10 CFU/100mL Presence Presence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 1, 6 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 2
Blank - No Organism, Samples 4 and 7
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Assigned 
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Acceptance 
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Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
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Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10
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NELAC 
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Date Z Score Study 

Mean

Study 
Standard 
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Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10

Page 24 of 67All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 
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Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2525 E.coli - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10
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NELAC 
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Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10

Page 26 of 67All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2525 E.coli - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 6
Total Coliform Organism - Enterobacter cloacae, Samples 5, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 3
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 2 and 10

Page 28 of 67All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8

Page 29 of 67All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8
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QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8
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QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8
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750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8
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QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 5, 7 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 4 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 1
Blank - No Organism, Samples 3 and 8

Page 34 of 67All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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Suite 100
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2525 E.coli - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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Report Issued:
Study Dates:

CA00006
M327601
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01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2525 E.coli - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 1/16/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 1, 4 and 5
Total Coliform Organism - Enterobacter cloacae, Samples 2, 8 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 9
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 6
Blank - No Organism, Samples 3 and 7
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported  55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported  28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported  41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 93.2 86.0 45.4 - 124 Acceptable SM9223 COLertQT 20th 
ED 1998 1/16/2013 0.913 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 93.2 86.0 36.8 - 174 Acceptable SM9223 COLertQT 20th 
ED 1998 1/16/2013 0.387 80.0 34.2

2525 E.coli (MPN) MPN/100mL 93.2 86.0 46.1 - 123 Acceptable SM9223 COLertQT 20th 
ED 1998 1/16/2013 0.938 75.2 19.2

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported  55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported  28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported  41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 93.2 86.0 45.4 - 124 Acceptable SM9223 COLertQT 
online 1/16/2013 0.913 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 93.2 86.0 36.8 - 174 Acceptable SM9223 COLertQT 
online 1/16/2013 0.387 80.0 34.2

2525 E.coli (MPN) MPN/100mL 93.2 86.0 46.1 - 123 Acceptable SM9223 COLertQT 
online 1/16/2013 0.938 75.2 19.2

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported  55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported  28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported  41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 77.6 86.0 45.4 - 124 Acceptable SM9223 COLt18QT 20th 
ED 1998 1/16/2013 0.124 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 77.6 86.0 36.8 - 174 Acceptable SM9223 COLt18QT 20th 
ED 1998 1/16/2013 -0.0695 80.0 34.2

2525 E.coli (MPN) MPN/100mL 77.6 86.0 46.1 - 123 Acceptable SM9223 COLt18QT 20th 
ED 1998 1/16/2013 0.124 75.2 19.2
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WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported  55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported  28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported  41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 77.6 86.0 45.4 - 124 Acceptable SM9223 COLt18QT 
online 1/16/2013 0.124 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 77.6 86.0 36.8 - 174 Acceptable SM9223 COLt18QT 
online 1/16/2013 -0.0695 80.0 34.2

2525 E.coli (MPN) MPN/100mL 77.6 86.0 46.1 - 123 Acceptable SM9223 COLt18QT 
online 1/16/2013 0.124 75.2 19.2

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported  55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported  28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported  41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 130 86.0 45.4 - 124 Not Acceptable SM9221B+F ECMUG 
20th ED 1998 1/15/2013 2.77 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 130 86.0 36.8 - 174 Acceptable SM9221B+F ECMUG 
20th ED 1998 1/15/2013 1.46 80.0 34.2

2525 E.coli (MPN) MPN/100mL 130 86.0 46.1 - 123 Not Acceptable SM9221B+F ECMUG 
20th ED 1998 1/15/2013 2.86 75.2 19.2

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported  55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported  28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported  41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 130 86.0 45.4 - 124 Not Acceptable SM9221B+F ECMUG 
online 1/15/2013 2.77 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 130 86.0 36.8 - 174 Acceptable SM9221B+F ECMUG 
online 1/15/2013 1.46 80.0 34.2

2525 E.coli (MPN) MPN/100mL 130 86.0 46.1 - 123 Not Acceptable SM9221B+F ECMUG 
online 1/15/2013 2.86 75.2 19.2
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WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported  55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported  28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported  41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 79.0 86.0 45.4 - 124 Acceptable SM9223B MPN 
online 1/16/2013 0.195 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 86.0 36.8 - 174 Not Reported  80.0 34.2

2525 E.coli (MPN) MPN/100mL 79.0 86.0 46.1 - 123 Acceptable SM9223B MPN 
online 1/16/2013 0.197 75.2 19.2

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported  55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported  28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported  41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 79.0 86.0 45.4 - 124 Acceptable SM9223B MPN 20th ED 
1997 1/16/2013 0.195 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 86.0 36.8 - 174 Not Reported  80.0 34.2

2525 E.coli (MPN) MPN/100mL 79.0 86.0 46.1 - 123 Acceptable SM9223B MPN 20th ED 
1997 1/16/2013 0.197 75.2 19.2

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported  55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported  28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported  41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 49.0 86.0 45.4 - 124 Acceptable SM9223 COLert18 20th 
ED 1997 1/16/2013 -1.32 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 86.0 36.8 - 174 Not Reported  80.0 34.2

2525 E.coli (MPN) MPN/100mL 49.0 86.0 46.1 - 123 Acceptable SM9223 COLert18 20th 
ED 1997 1/16/2013 -1.37 75.2 19.2
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 80.0 35.0 - 89.0 Not Reported  55.8 13.4

2530 Fecal Coliforms (MF) CFU/100mL 80.0 11.0 - 78.0 Not Reported  28.6 16.7

2525 E.coli (MF) CFU/100mL 80.0 16.0 - 103 Not Reported  41.1 21.6

2500 Total Coliforms (MPN) MPN/100mL 49.0 86.0 45.4 - 124 Acceptable SM9223 COLert18 online 1/16/2013 -1.32 75.1 19.8

2530 Fecal Coliforms (MPN) MPN/100mL 86.0 36.8 - 174 Not Reported  80.0 34.2

2525 E.coli (MPN) MPN/100mL 49.0 86.0 46.1 - 123 Acceptable SM9223 COLert18 online 1/16/2013 -1.37 75.2 19.2

WS Heterotrophic Plate Count (cat# 079)

2555 Heterotrophic Plate Count (MF, PP) CFU/mL 82.0 72.0 43.0 - 84.0 Acceptable SM9215B PCA 20th ED 
1998 1/17/2013 2.16 60.1 10.1

2555 Heterotrophic Plate Count (MPN) MPN/mL 79.0 32.5 - 111 Not Reported  59.9 19.5

WS Heterotrophic Plate Count (cat# 079)

2555 Heterotrophic Plate Count (MF, PP) CFU/mL 82.0 72.0 43.0 - 84.0 Acceptable SM9215B 18/19thED 1/17/2013 2.16 60.1 10.1

2555 Heterotrophic Plate Count (MPN) MPN/mL 79.0 32.5 - 111 Not Reported  59.9 19.5
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NELAC 
Analyte 

Code
Analyte Units Reported 
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Assigned 

Value
Acceptance 
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Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Chloral Hydrate (cat# 853)

4460 Chloral Hydrate µg/L 22.5 14.1 2.76 - 22.6 Acceptable EPA 551.1 1 1992 1/18/2013 1.10 16.9 5.11

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 14.2 14.3 8.58 - 20.0 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 -0.221 14.6 1.62

9315 Bromochloroacetic acid µg/L 24.8 23.7 14.2 - 33.2 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 -0.0796 25.0 2.24

9336 Chloroacetic acid µg/L 32.6 33.2 19.9 - 46.5 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 0.139 32.0 4.02

9357 Dibromoacetic acid µg/L 19.1 18.9 11.3 - 26.5 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 0.00828 19.1 1.61

9360 Dichloroacetic acid µg/L 19.2 17.0 10.2 - 23.8 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 0.608 18.1 1.84

9642 Trichloroacetic acid µg/L 19.1 19.8 11.9 - 27.7 Acceptable SM 6251B 21st ED 21st 
ED 1/18/2013 -0.0952 19.3 2.27

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 14.2 14.3 8.58 - 20.0 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 -0.221 14.6 1.62

9315 Bromochloroacetic acid µg/L 24.8 23.7 14.2 - 33.2 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 -0.0796 25.0 2.24

9336 Chloroacetic acid µg/L 32.6 33.2 19.9 - 46.5 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 0.139 32.0 4.02

9357 Dibromoacetic acid µg/L 19.1 18.9 11.3 - 26.5 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 0.00828 19.1 1.61

9360 Dichloroacetic acid µg/L 19.2 17.0 10.2 - 23.8 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 0.608 18.1 1.84

9642 Trichloroacetic acid µg/L 19.1 19.8 11.9 - 27.7 Acceptable SM 6251B 20th Ed  20th 
ED 2005 1/18/2013 -0.0952 19.3 2.27
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 14.3 14.3 8.58 - 20.0 Acceptable EPA 552.3 1 2003 1/22/2013 -0.159 14.6 1.62

9315 Bromochloroacetic acid µg/L 25.0 23.7 14.2 - 33.2 Acceptable EPA 552.3 1 2003 1/22/2013 0.00958 25.0 2.24

9336 Chloroacetic acid µg/L 32.8 33.2 19.9 - 46.5 Acceptable EPA 552.3 1 2003 1/22/2013 0.188 32.0 4.02

9357 Dibromoacetic acid µg/L 18.9 18.9 11.3 - 26.5 Acceptable EPA 552.3 1 2003 1/22/2013 -0.116 19.1 1.61

9360 Dichloroacetic acid µg/L 18.1 17.0 10.2 - 23.8 Acceptable EPA 552.3 1 2003 1/22/2013 0.00955 18.1 1.84

9642 Trichloroacetic acid µg/L 18.5 19.8 11.9 - 27.7 Acceptable EPA 552.3 1 2003 1/22/2013 -0.359 19.3 2.27

WS Gasoline Additives (GAD) (cat# 905)

4370 T-amylmethylether (TAME) µg/L 7.53 7.46 5.58 - 9.49 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.0351 7.51 0.450

4420 Tert-Butyl Alcohol µg/L 41.7 31.8 19.0 - 44.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 1.39 29.2 8.93

5000 tert-Butyl methyl ether (MTBE) µg/L 20.3 17.8 14.2 - 21.4 Acceptable EPA 524.2 4.1 1995 1/26/2013 1.30 18.5 1.37

9375 Di-isopropylether (DIPE) µg/L 17.9 17.6 14.3 - 22.0 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.447 18.7 1.75

4770 Ethyl-t-butylether (ETBE) µg/L 9.91 9.66 7.63 - 12.5 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.0204 9.92 0.686

5175 Trichlorofluoromethane (Freon 11) µg/L 29.8 31.2 18.7 - 43.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.664 32.9 4.61

5185 Trichlorotrifluoroethane (Freon 113) µg/L 37.0 33.4 22.3 - 44.5 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.171 38.0 5.99
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Gasoline Additives (GAD) (cat# 905)

4370 T-amylmethylether (TAME) µg/L 6.02 7.46 5.58 - 9.49 Acceptable EPA 524.3 1  2009 2/7/2013 -3.32 7.51 0.450

4420 Tert-Butyl Alcohol µg/L 31.8 19.0 - 44.3 Not Reported  29.2 8.93

5000 tert-Butyl methyl ether (MTBE) µg/L 18.9 17.8 14.2 - 21.4 Acceptable EPA 524.3 1 2009 2/7/2013 0.278 18.5 1.37

9375 Di-isopropylether (DIPE) µg/L 19.2 17.6 14.3 - 22.0 Acceptable EPA 524.3  1 2009 2/7/2013 0.296 18.7 1.75

4770 Ethyl-t-butylether (ETBE) µg/L 8.33 9.66 7.63 - 12.5 Acceptable EPA 524.3 1 2009 2/7/2013 -2.32 9.92 0.686

5175 Trichlorofluoromethane (Freon 11) µg/L 28.8 31.2 18.7 - 43.7 Acceptable EPA 524.3 1 2009 2/6/2013 -0.881 32.9 4.61

5185 Trichlorotrifluoroethane (Freon 113) µg/L 33.4 22.3 - 44.5 Not Reported  38.0 5.99

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 9.82 9.63 7.70 - 11.6 Acceptable EPA 524.2 4.1 1995 1/30/2013 0.114 9.70 1.01

4400 Bromoform µg/L 5.47 5.66 4.53 - 6.79 Acceptable EPA 524.2 4.1 1995 1/30/2013 -0.0825 5.53 0.712

4575 Chlorodibromomethane µg/L 20.4 21.5 17.2 - 25.8 Acceptable EPA 524.2 4.1 1995 1/30/2013 -0.333 21.1 2.09

4505 Chloroform µg/L 14.5 14.6 11.7 - 17.5 Acceptable EPA 524.2 4.1 1995 1/30/2013 -0.307 14.9 1.46

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 9.10 9.63 7.70 - 11.6 Acceptable EPA 551.1 1 1992 2/3/2013 -0.598 9.70 1.01

4400 Bromoform µg/L 5.62 5.66 4.53 - 6.79 Acceptable EPA 551.1 1 1992 2/3/2013 0.128 5.53 0.712

4575 Chlorodibromomethane µg/L 20.8 21.5 17.2 - 25.8 Acceptable EPA 551.1 1 1992 2/3/2013 -0.141 21.1 2.09

4505 Chloroform µg/L 13.3 14.6 11.7 - 17.5 Acceptable EPA 551.1 1 1992 2/3/2013 -1.13 14.9 1.46
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 8.30 9.63 7.70 - 11.6 Acceptable EPA 524.3 1 2009 2/6/2013 -1.39 9.70 1.01

4400 Bromoform µg/L 4.11 5.66 4.53 - 6.79 Not Acceptable EPA 524.3 1 2009 2/6/2013 -1.99 5.53 0.712

4575 Chlorodibromomethane µg/L 15.6 21.5 17.2 - 25.8 Not Acceptable EPA 524.3 1 2009 2/6/2013 -2.63 21.1 2.09

4505 Chloroform µg/L 13.9 14.6 11.7 - 17.5 Acceptable EPA 524.3 1 2009 2/6/2013 -0.718 14.9 1.46
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840)

4375 Benzene µg/L 7.01 7.23 4.34 - 10.1 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.591 7.34 0.566

4455 Carbon tetrachloride µg/L 12.7 13.7 11.0 - 16.4 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.697 13.8 1.59

4475 Chlorobenzene µg/L 9.66 9.71 5.83 - 13.6 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.209 9.80 0.698

4610 1,2-Dichlorobenzene µg/L 12.8 12.2 9.76 - 14.6 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.680 12.1 1.06

4620 1,4-Dichlorobenzene µg/L 17.6 17.7 14.2 - 21.2 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.00514 17.6 1.65

4635 1,2-Dichloroethane µg/L 2.20 2.45 1.47 - 3.43 Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.23 2.54 0.276

4640 1,1-Dichloroethylene µg/L 18.8 18.1 14.5 - 21.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.0323 18.9 2.10

4645 cis-1,2-Dichloroethylene µg/L 13.5 14.4 11.5 - 17.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.524 14.1 1.11

4700 trans-1,2-Dichloroethylene µg/L 11.0 11.5 9.20 - 13.8 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.718 11.7 1.01

4655 1,2-Dichloropropane µg/L 8.22 8.37 5.02 - 11.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.271 8.39 0.640

4765 Ethylbenzene µg/L 6.82 6.92 4.15 - 9.69 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.292 7.00 0.625

4975 Methylene chloride (Dichloromethane) µg/L 6.10 6.35 3.81 - 8.89 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.536 6.43 0.615

5100 Styrene µg/L 2.63 3.15 1.89 - 4.41 Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.41 3.28 0.466

5115 Tetrachloroethylene µg/L 8.78 8.56 5.14 - 12.0 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.581 8.28 0.853

5140 Toluene µg/L 4.61 4.84 2.90 - 6.78 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.406 4.76 0.378

5155 1,2,4-Trichlorobenzene µg/L 7.03 6.62 3.97 - 9.27 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.333 6.73 0.912

5160 1,1,1-Trichloroethane µg/L 11.4 11.7 9.36 - 14.0 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.219 11.6 1.18

5165 1,1,2-Trichloroethane µg/L 17.6 18.2 14.6 - 21.8 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.205 17.9 1.34

5170 Trichloroethylene µg/L 10.2 10.6 8.48 - 12.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.128 10.3 0.909

5235 Vinyl chloride µg/L 22.9 20.8 12.5 - 29.1 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.508 21.0 3.64
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840) (Continued)

5260 Xylenes, total µg/L 36.5 39.8 31.8 - 47.8 Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.11 40.0 3.13
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840)

4375 Benzene µg/L 6.98 7.23 4.34 - 10.1 Acceptable EPA 524.3 1 2009 2/6/2013 -0.644 7.34 0.566

4455 Carbon tetrachloride µg/L 11.1 13.7 11.0 - 16.4 Acceptable EPA 524.3 1 2009 2/6/2013 -1.7 13.8 1.59

4475 Chlorobenzene µg/L 9.33 9.71 5.83 - 13.6 Acceptable EPA 524.3 1 2009 2/6/2013 -0.682 9.80 0.698

4610 1,2-Dichlorobenzene µg/L 11.6 12.2 9.76 - 14.6 Acceptable EPA 524.3 1 2009 2/6/2013 -0.457 12.1 1.06

4620 1,4-Dichlorobenzene µg/L 17.1 17.7 14.2 - 21.2 Acceptable EPA 524.3 1 2009 2/6/2013 -0.298 17.6 1.65

4635 1,2-Dichloroethane µg/L 2.54 2.45 1.47 - 3.43 Acceptable EPA 524.3 1 2009 2/6/2013 -0.00234 2.54 0.276

4640 1,1-Dichloroethylene µg/L 18.4 18.1 14.5 - 21.7 Acceptable EPA 524.3 1 2009 2/6/2013 -0.223 18.9 2.10

4645 cis-1,2-Dichloroethylene µg/L 13.7 14.4 11.5 - 17.3 Acceptable EPA 524.3 1 2009 2/6/2013 -0.344 14.1 1.11

4700 trans-1,2-Dichloroethylene µg/L 11.1 11.5 9.20 - 13.8 Acceptable EPA 524.3 1 2009 2/6/2013 -0.619 11.7 1.01

4655 1,2-Dichloropropane µg/L 8.25 8.37 5.02 - 11.7 Acceptable EPA 524.3 1 2009 2/6/2013 -0.225 8.39 0.640

4765 Ethylbenzene µg/L 6.59 6.92 4.15 - 9.69 Acceptable EPA 524.3 1 2009 2/6/2013 -0.66 7.00 0.625

4975 Methylene chloride (Dichloromethane) µg/L 5.96 6.35 3.81 - 8.89 Acceptable EPA 524.3 1 2009 2/6/2013 -0.763 6.43 0.615

5100 Styrene µg/L 3.20 3.15 1.89 - 4.41 Acceptable EPA 524.3 1 2009 2/6/2013 -0.181 3.28 0.466

5115 Tetrachloroethylene µg/L 7.67 8.56 5.14 - 12.0 Acceptable EPA 524.3 1 2009 2/6/2013 -0.72 8.28 0.853

5140 Toluene µg/L 4.29 4.84 2.90 - 6.78 Acceptable EPA 524.3 1 2009 2/6/2013 -1.25 4.76 0.378

5155 1,2,4-Trichlorobenzene µg/L 6.27 6.62 3.97 - 9.27 Acceptable EPA 524.3 1 2009 2/6/2013 -0.5 6.73 0.912

5160 1,1,1-Trichloroethane µg/L 10.4 11.7 9.36 - 14.0 Acceptable EPA 524.3 1 2009 2/6/2013 -1.07 11.6 1.18

5165 1,1,2-Trichloroethane µg/L 17.3 18.2 14.6 - 21.8 Acceptable EPA 524.3 1 2009 2/6/2013 -0.429 17.9 1.34

5170 Trichloroethylene µg/L 9.93 10.6 8.48 - 12.7 Acceptable EPA 524.3 1 2009 2/6/2013 -0.425 10.3 0.909

5235 Vinyl chloride µg/L 21.4 20.8 12.5 - 29.1 Acceptable EPA 524.3 1 2009 2/6/2013 0.0958 21.0 3.64

Page 52 of 67All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840) (Continued)

5260 Xylenes, total µg/L 38.3 39.8 31.8 - 47.8 Acceptable EPA 524.3 1 2009 2/6/2013 -0.533 40.0 3.13
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841)

4385 Bromobenzene µg/L 7.31 7.39 4.43 - 10.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.0362 7.33 0.651

4390 Bromochloromethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 1/25/2013

4950 Bromomethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

5000 tert-Butyl methyl ether (MTBE) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

4435 n-Butylbenzene µg/L 17.8 19.4 15.5 - 23.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.711 19.4 2.25

4440 sec-Butylbenzene µg/L 6.53 6.97 4.18 - 9.76 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.693 7.05 0.752

4445 tert-Butylbenzene µg/L 4.53 4.96 2.98 - 6.94 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.652 4.94 0.632

4485 Chloroethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

4960 Chloromethane µg/L 13.1 14.0 8.40 - 19.6 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.234 13.7 2.67

4535 2-Chlorotoluene µg/L 5.45 5.96 3.58 - 8.34 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.908 6.04 0.654

4540 4-Chlorotoluene µg/L 11.4 11.9 9.52 - 14.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.753 12.2 1.00

4595 Dibromomethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 1/25/2013

4615 1,3-Dichlorobenzene µg/L 9.30 9.48 5.69 - 13.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.29 9.56 0.913

4625 Dichlorodifluoromethane (Freon 12) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

4630 1,1-Dichloroethane µg/L 6.09 6.75 4.05 - 9.45 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.96 6.70 0.634

4660 1,3-Dichloropropane µg/L 8.67 8.85 5.31 - 12.4 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.0791 8.73 0.762

4665 2,2-Dichloropropane µg/L 14.5 18.2 14.6 - 21.8 Not Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.33 17.8 2.53

4670 1,1-Dichloropropene µg/L 11.2 13.4 10.7 - 16.1 Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.23 13.1 1.58

4680 cis-1,3-Dichloropropene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 1/25/2013

4685 trans-1,3-Dichloropropene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 1/25/2013
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Analyst Name

WS Unregulated Volatiles (cat# 841) (Continued)

5175 Fluorotrichloromethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

4835 Hexachlorobutadiene µg/L 9.22 9.44 5.66 - 13.2 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.104 9.32 1.02

4900 Isopropylbenzene µg/L 12.1 14.0 11.2 - 16.8 Acceptable EPA 524.2 4.1 1995 1/25/2013 -1.19 14.0 1.63

4910 4-Isopropyltoluene µg/L 15.0 16.4 13.1 - 19.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.88 16.7 1.95

5005 Naphthalene µg/L 25.3 24.1 16.9 - 31.3 Acceptable EPA 524.2 4.1 1995 1/25/2013 0.639 23.4 2.94

5090 n-Propylbenzene µg/L 6.37 6.92 4.15 - 9.69 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.894 7.07 0.780

5105 1,1,1,2-Tetrachloroethane µg/L 7.58 8.37 5.02 - 11.7 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.661 8.27 1.04

5110 1,1,2,2-Tetrachloroethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 1/25/2013

5150 1,2,3-Trichlorobenzene µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 1/25/2013

5180 1,2,3-Trichloropropane (TCP) µg/L 3.21 3.19 1.91 - 4.47 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.0104 3.21 0.416

5210 1,2,4-Trimethylbenzene µg/L 7.86 8.55 5.13 - 12.0 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.75 8.58 0.966

5215 1,3,5-Trimethylbenzene µg/L 4.26 4.77 2.86 - 6.68 Acceptable EPA 524.2 4.1 1995 1/25/2013 -0.942 4.79 0.561
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Mean

Study 
Standard 
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Analyst Name

WS Unregulated Volatiles (cat# 841)

4385 Bromobenzene µg/L 6.69 7.39 4.43 - 10.3 Acceptable EPA 524.3 1 2009 2/6/2013 -0.989 7.33 0.651

4390 Bromochloromethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 2/6/2013

4950 Bromomethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/6/2013

5000 tert-Butyl methyl ether (MTBE) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/7/2013

4435 n-Butylbenzene µg/L 18.4 19.4 15.5 - 23.3 Acceptable EPA 524.3 1 2009 2/6/2013 -0.445 19.4 2.25

4440 sec-Butylbenzene µg/L 6.33 6.97 4.18 - 9.76 Acceptable EPA 524.3 1 2009 2/6/2013 -0.959 7.05 0.752

4445 tert-Butylbenzene µg/L 4.44 4.96 2.98 - 6.94 Acceptable EPA 524.3 1 2009 2/6/2013 -0.794 4.94 0.632

4485 Chloroethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/6/2013

4960 Chloromethane µg/L 13.9 14.0 8.40 - 19.6 Acceptable EPA 524.3 1 2009 2/6/2013 0.0658 13.7 2.67

4535 2-Chlorotoluene µg/L 5.34 5.96 3.58 - 8.34 Acceptable EPA 524.3 1 2009 2/6/2013 -1.08 6.04 0.654

4540 4-Chlorotoluene µg/L 11.1 11.9 9.52 - 14.3 Acceptable EPA 524.3 1 2009 2/6/2013 -1.05 12.2 1.00

4595 Dibromomethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 2/6/2013

4615 1,3-Dichlorobenzene µg/L 8.50 9.48 5.69 - 13.3 Acceptable EPA 524.3 1 2009 2/6/2013 -1.17 9.56 0.913

4625 Dichlorodifluoromethane (Freon 12) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/6/2013

4630 1,1-Dichloroethane µg/L 6.26 6.75 4.05 - 9.45 Acceptable EPA 524.3 1 2009 2/6/2013 -0.692 6.70 0.634

4660 1,3-Dichloropropane µg/L 8.22 8.85 5.31 - 12.4 Acceptable EPA 524.3 1 2009 2/6/2013 -0.67 8.73 0.762

4665 2,2-Dichloropropane µg/L 18.2 14.6 - 21.8 Not Reported  17.8 2.53

4670 1,1-Dichloropropene µg/L 11.8 13.4 10.7 - 16.1 Acceptable EPA 524.3 1 2009 2/6/2013 -0.847 13.1 1.58

4680 cis-1,3-Dichloropropene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 2/6/2013

4685 trans-1,3-Dichloropropene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 2/6/2013
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Analyst Name

WS Unregulated Volatiles (cat# 841) (Continued)

5175 Fluorotrichloromethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/6/2013

4835 Hexachlorobutadiene µg/L 8.99 9.44 5.66 - 13.2 Acceptable EPA 524.3 1 2009 2/6/2013 -0.33 9.32 1.02

4900 Isopropylbenzene µg/L 12.9 14.0 11.2 - 16.8 Acceptable EPA 524.3 1 2009 2/6/2013 -0.702 14.0 1.63

4910 4-Isopropyltoluene µg/L 15.1 16.4 13.1 - 19.7 Acceptable EPA 524.3 1 2009 2/6/2013 -0.829 16.7 1.95

5005 Naphthalene µg/L 24.6 24.1 16.9 - 31.3 Acceptable EPA 524.3 1 2009 2/6/2013 0.401 23.4 2.94

5090 n-Propylbenzene µg/L 6.03 6.92 4.15 - 9.69 Acceptable EPA 524.3 1 2009 2/6/2013 -1.33 7.07 0.780

5105 1,1,1,2-Tetrachloroethane µg/L 6.51 8.37 5.02 - 11.7 Acceptable EPA 524.3 1 2009 2/6/2013 -1.69 8.27 1.04

5110 1,1,2,2-Tetrachloroethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 2/6/2013

5150 1,2,3-Trichlorobenzene µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 2/6/2013

5180 1,2,3-Trichloropropane (TCP) µg/L 3.15 3.19 1.91 - 4.47 Acceptable EPA 524.3 1 2009 2/6/2013 -0.155 3.21 0.416

5210 1,2,4-Trimethylbenzene µg/L 7.58 8.55 5.13 - 12.0 Acceptable EPA 524.3 1 2009 2/6/2013 -1.04 8.58 0.966

5215 1,3,5-Trimethylbenzene µg/L 4.20 4.77 2.86 - 6.68 Acceptable EPA 524.3 1 2009 2/6/2013 -1.05 4.79 0.561
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WS Pesticides (cat# 850)

7005 Alachlor µg/L 4.49 4.34 2.39 - 6.29 Acceptable EPA 525.2 2 1995 1/29/2013 0.242 4.32 0.713

7025 Aldrin µg/L 1.55 1.61 0.723 - 2.05 Acceptable EPA 525.2 2 1995 1/29/2013 0.507 1.36 0.379

7065 Atrazine µg/L 7.71 8.26 4.54 - 12.0 Acceptable EPA 525.2 2 1995 1/29/2013 -0.67 8.51 1.20

7120 gamma-BHC (Lindane) µg/L 0.638 0.710 0.390 - 1.03 Acceptable EPA 525.2 2 1995 1/29/2013 -0.618 0.704 0.107

7130 Bromacil µg/L < 0.20 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 1/29/2013

7160 Butachlor µg/L 9.66 8.23 4.53 - 11.9 Acceptable EPA 525.2 2 1995 1/29/2013 0.700 8.40 1.80

7410 Diazinon µg/L < 0.10 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 1/29/2013

7470 Dieldrin µg/L 1.79 1.59 0.874 - 2.30 Acceptable EPA 525.2 2 1995 1/29/2013 0.890 1.58 0.235

7540 Endrin µg/L 1.27 1.14 0.798 - 1.48 Acceptable EPA 525.2 2 1995 1/29/2013 0.471 1.17 0.219

7685 Heptachlor µg/L 2.05 2.16 1.19 - 3.13 Acceptable EPA 525.2 2 1995 1/29/2013 0.0765 2.02 0.380

7690 Heptachlor epoxide (beta) µg/L 1.64 1.84 1.01 - 2.67 Acceptable EPA 525.2 2 1995 1/29/2013 -0.644 1.81 0.266

6275 Hexachlorobenzene µg/L 3.64 4.02 2.03 - 5.00 Acceptable EPA 525.2 2 1995 1/29/2013 -0.0241 3.66 0.675

6285 Hexachlorocyclopentadiene µg/L 9.25 9.33 2.74 - 13.3 Acceptable EPA 525.2 2 1995 1/29/2013 0.495 7.81 2.91

7810 Methoxychlor µg/L 4.58 4.47 2.46 - 6.48 Acceptable EPA 525.2 2 1995 1/29/2013 -0.0522 4.62 0.801

7835 Metolachlor µg/L < 0.05 < 1.10 0.00 - 1.10 Acceptable EPA 525.2 2 1995 1/29/2013

7845 Metribuzin µg/L 5.70 6.73 3.36 - 10.1 Acceptable EPA 525.2 2 1995 1/29/2013 0.131 5.44 1.94

7875 Molinate (Ordram) µg/L < 0.10 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 1/29/2013

8035 Prometon µg/L < 2.00 0.00 - 2.00 Not Reported  

8045 Propachlor µg/L 6.93 7.07 3.89 - 10.2 Acceptable EPA 525.2 2 1995 1/29/2013 -0.11 7.08 1.38

8125 Simazine µg/L 6.61 7.19 3.95 - 10.4 Acceptable EPA 525.2 2 1995 1/29/2013 -0.533 7.59 1.84

Page 58 of 67All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 
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Analyst Name

WS Pesticides (cat# 850) (Continued)

8220 Thiobencarb µg/L < 0.20 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 1/29/2013

8295 Trifluralin µg/L 2.99 3.69 2.03 - 5.35 Acceptable EPA 525.2 2 1995 1/29/2013 -0.528 3.34 0.666

Page 59 of 67All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 
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Analyst Name

WS Pesticides (cat# 850)

7005 Alachlor µg/L 4.30 4.34 2.39 - 6.29 Acceptable EPA 505 2.1 1995 1/19/2013 -0.025 4.32 0.713

7025 Aldrin µg/L 1.55 1.61 0.723 - 2.05 Acceptable EPA 505 2.1 1995 1/19/2013 0.507 1.36 0.379

7065 Atrazine µg/L 8.26 4.54 - 12.0 Not Reported  8.51 1.20

7120 gamma-BHC (Lindane) µg/L 0.712 0.710 0.390 - 1.03 Acceptable EPA 505 2.1 1995 1/19/2013 0.0722 0.704 0.107

7130 Bromacil µg/L < 2.00 0.00 - 2.00 Not Reported  

7160 Butachlor µg/L 8.23 4.53 - 11.9 Not Reported  8.40 1.80

7410 Diazinon µg/L < 2.00 0.00 - 2.00 Not Reported  

7470 Dieldrin µg/L 1.41 1.59 0.874 - 2.30 Acceptable EPA 505 2.1 1995 1/19/2013 -0.725 1.58 0.235

7540 Endrin µg/L 1.17 1.14 0.798 - 1.48 Acceptable EPA 505 2.1 1995 1/19/2013 0.0135 1.17 0.219

7685 Heptachlor µg/L 1.89 2.16 1.19 - 3.13 Acceptable EPA 505 2.1 1995 1/19/2013 -0.344 2.02 0.380

7690 Heptachlor epoxide (beta) µg/L 1.85 1.84 1.01 - 2.67 Acceptable EPA 505 2.1 1995 1/19/2013 0.144 1.81 0.266

6275 Hexachlorobenzene µg/L 4.02 2.03 - 5.00 Not Reported  3.66 0.675

6285 Hexachlorocyclopentadiene µg/L 9.33 2.74 - 13.3 Not Reported  7.81 2.91

7810 Methoxychlor µg/L 3.62 4.47 2.46 - 6.48 Acceptable EPA 505 2.1 1995 1/19/2013 -1.25 4.62 0.801

7835 Metolachlor µg/L < 1.10 0.00 - 1.10 Not Reported  

7845 Metribuzin µg/L 6.73 3.36 - 10.1 Not Reported  5.44 1.94

7875 Molinate (Ordram) µg/L < 2.00 0.00 - 2.00 Not Reported  

8035 Prometon µg/L < 2.00 0.00 - 2.00 Not Reported  

8045 Propachlor µg/L 7.07 3.89 - 10.2 Not Reported  7.08 1.38

8125 Simazine µg/L 7.19 3.95 - 10.4 Not Reported  7.59 1.84
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WS Pesticides (cat# 850) (Continued)

8220 Thiobencarb µg/L < 2.00 0.00 - 2.00 Not Reported  

8295 Trifluralin µg/L 3.69 2.03 - 5.35 Not Reported  3.34 0.666

WS Carbamate/Carbamoxyloxime Pesticides (cat# 846)

7010 Aldicarb µg/L 55.5 61.3 46.0 - 76.6 Acceptable EPA 531.2 1 2001 1/16/2013 -0.822 61.3 7.11

7015 Aldicarb sulfone µg/L 34.4 39.4 29.6 - 49.2 Acceptable EPA 531.2 1 2001 1/16/2013 -1.14 39.2 4.18

7020 Aldicarb sulfoxide µg/L 27.0 30.9 23.2 - 38.6 Acceptable EPA 531.2 1 2001 1/16/2013 -0.191 27.4 2.19

8080 Baygon µg/L 34.8 37.3 30.3 - 44.2 Acceptable EPA 531.2 1 2001 1/16/2013 -0.645 36.8 3.18

7195 Carbaryl µg/L 33.3 34.8 26.1 - 43.5 Acceptable EPA 531.2 1 2001 1/16/2013 0.0997 33.0 2.67

7205 Carbofuran µg/L 107 106 58.3 - 154 Acceptable EPA 531.2 1 2001 1/16/2013 0.265 104 10.4

7710 3-Hydroxycarbofuran µg/L 20.2 21.4 17.1 - 25.7 Acceptable EPA 531.2 1 2001 1/16/2013 -0.686 21.6 2.06

7800 Methiocarb µg/L 32.0 33.2 25.9 - 39.6 Acceptable EPA 531.2 1 2001 1/16/2013 0.144 31.7 2.05

7805 Methomyl µg/L 23.7 25.5 20.4 - 30.6 Acceptable EPA 531.2 1 2001 1/16/2013 -1.03 26.0 2.20

7940 Oxamyl (vydate) µg/L 52.5 52.6 39.4 - 65.8 Acceptable EPA 531.2 1 2001 1/16/2013 0.0881 52.1 4.24

WS Chlordane (cat# 845)

7250 Chlordane, technical µg/L 11.3 11.8 6.49 - 17.1 Acceptable EPA 505 2.1 1995 1/19/2013 0.230 10.9 1.80

WS Chlordane (cat# 845)

7250 Chlordane, technical µg/L 12.2 11.8 6.49 - 17.1 Acceptable EPA 525.2 2 1995 2/6/2013 0.729 10.9 1.80

WS Toxaphene (cat# 844)

8250 Toxaphene µg/L 19.3 14.6 8.03 - 21.2 Acceptable EPA 505 2.1 1995 1/19/2013 1.82 14.5 2.64
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WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.261 0.258 0.155 - 0.361 Acceptable EPA 504.1 1.1 1995 1/16/2013 -0.0802 0.264 0.0427

4585 Ethylene Dibromide (EDB) µg/L 1.25 1.31 0.786 - 1.83 Acceptable EPA 504.1 1.1 1995 1/17/2013 0.101 1.23 0.168

5180 1,2,3-Trichloropropane (TCP) µg/L 0.892 0.949 0.569 - 1.33 Acceptable EPA 504.1 1.1 1995 1/16/2013 -0.39 0.938 0.119

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.261 0.258 0.155 - 0.361 Acceptable EPA 551.1 1 1992 1/22/2013 -0.0802 0.264 0.0427

4585 Ethylene Dibromide (EDB) µg/L 1.36 1.31 0.786 - 1.83 Acceptable EPA 551.1 1 1992 1/23/2013 0.756 1.23 0.168

5180 1,2,3-Trichloropropane (TCP) µg/L 0.949 0.569 - 1.33 Not Reported  0.938 0.119

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.303 0.258 0.155 - 0.361 Acceptable EPA 8011 1994 1/17/2013 0.903 0.264 0.0427

4585 Ethylene Dibromide (EDB) µg/L 1.46 1.31 0.786 - 1.83 Acceptable EPA 8011 1994 1/17/2013 1.35 1.23 0.168

5180 1,2,3-Trichloropropane (TCP) µg/L 0.949 0.569 - 1.33 Not Reported  0.938 0.119

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.258 0.155 - 0.361 Not Reported  0.264 0.0427

4585 Ethylene Dibromide (EDB) µg/L 1.31 0.786 - 1.83 Not Reported  1.23 0.168

5180 1,2,3-Trichloropropane (TCP) µg/L 1.01 0.949 0.569 - 1.33 Acceptable EPA 524.2 4.1 1995 1/28/2013 0.601 0.938 0.119

WS Dioxin (cat# 857)

9618 2,3,7,8-Tetrachlorodibenzo-p-dioxin pg/L 57.6 58.7 33.6 - 70.8 Acceptable EPA 1613 1994 1/16/2013 -0.617 60.4 4.59

WS Dioxin (cat# 857)

9618 2,3,7,8-Tetrachlorodibenzo-p-dioxin pg/L 57.6 58.7 33.6 - 70.8 Acceptable EPA 1613B Appendix A 
1997 1/16/2013 -0.617 60.4 4.59
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WS PCBs as Decachlorobiphenyl (cat# 839)

8880 Aroclor 1016 µg/L < 0.08 < 0.260 0.00 - 0.260 Acceptable EPA 505 2.1 1995 1/19/2013

8885 Aroclor 1221 µg/L < 0.10 < 0.190 0.00 - 0.190 Acceptable EPA 505 2.1 1995 1/19/2013

8890 Aroclor 1232 µg/L < 0.10 < 0.230 0.00 - 0.230 Acceptable EPA 505 2.1 1995 1/19/2013

8895 Aroclor 1242 µg/L < 0.10 < 0.260 0.00 - 0.260 Acceptable EPA 505 2.1 1995 1/19/2013

8900 Aroclor 1248 µg/L 3.55 2.95 1.69 - 3.62 Acceptable EPA 505 2.1 1995 1/19/2013 1.30 2.80 0.578

8905 Aroclor 1254 µg/L < 0.10 < 0.330 0.00 - 0.330 Acceptable EPA 505 2.1 1995 1/19/2013

8910 Aroclor 1260 µg/L < 0.10 < 0.360 0.00 - 0.360 Acceptable EPA 505 2.1 1995 1/19/2013

8872 PCB Aroclor Identity Identity 1248 1248 Acceptable EPA 505 2.1 1995 1/19/2013 0

9105 PCB as Decachlorobiphenyl µg/L 4.92 0.492 - 9.84 Not Reported  3.68 1.67

Page 63 of 67All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Semivolatiles Ampule #1 (cat# 848)

5500 Acenaphthene µg/L 5.02 4.91 2.44 - 6.16 Acceptable EPA 525.2 2 1995 1/29/2013 1.51 4.78 0.157

5505 Acenaphthylene µg/L 6.97 7.19 3.39 - 9.66 Acceptable EPA 525.2 2 1995 1/29/2013 0.258 6.78 0.752

5555 Anthracene µg/L 1.19 1.20 0.521 - 1.56 Acceptable EPA 525.2 2 1995 1/29/2013 0.153 1.15 0.247

5575 Benzo(a)anthracene µg/L 4.96 4.88 2.69 - 6.18 Acceptable EPA 525.2 2 1995 1/29/2013 0.521 4.36 1.14

5585 Benzo(b)fluoranthene µg/L 1.29 1.53 0.815 - 2.11 Acceptable EPA 525.2 2 1995 1/29/2013 -1.63 1.50 0.127

5600 Benzo(k)fluoranthene µg/L 1.48 1.51 0.818 - 2.04 Acceptable EPA 525.2 2 1995 1/29/2013 -0.244 1.51 0.129

5590 Benzo(g,h,i)perylene µg/L 1.45 1.56 0.705 - 2.23 Acceptable EPA 525.2 2 1995 1/29/2013 -0.222 1.48 0.112

5580 Benzo(a)pyrene µg/L 1.05 1.32 0.515 - 1.71 Acceptable EPA 525.2 2 1995 1/29/2013 -0.219 1.11 0.290

5670 Butylbenzylphthalate µg/L 36.9 29.8 16.2 - 43.3 Acceptable EPA 525.2 2 1995 1/29/2013 0.780 31.2 7.27

5855 Chrysene µg/L 2.30 2.42 1.38 - 3.11 Acceptable EPA 525.2 2 1995 1/29/2013 0.104 2.29 0.128

5895 Dibenz(a,h)anthracene µg/L 6.16 5.59 2.59 - 8.03 Acceptable EPA 525.2 2 1995 1/29/2013 0.946 5.57 0.622

6070 Diethylphthalate µg/L 32.0 33.6 18.1 - 47.5 Acceptable EPA 525.2 2 1995 1/29/2013 -0.136 32.6 4.19

6135 Dimethylphthalate µg/L 17.3 18.9 9.05 - 26.0 Acceptable EPA 525.2 2 1995 1/29/2013 -0.207 17.8 2.67

5925 Di-n-butylphthalate µg/L 47.8 41.0 22.4 - 59.0 Acceptable EPA 525.2 2 1995 1/29/2013 0.771 41.0 8.85

6200 Di-n-octylphthalate µg/L 20.6 23.1 11.4 - 32.2 Acceptable EPA 525.2 2 1995 1/29/2013 0.0379 20.3 6.77

6062 bis(2-Ethylhexyl)adipate µg/L 9.12 8.88 3.14 - 13.4 Acceptable EPA 525.2 2 1995 1/29/2013 0.102 8.94 1.72

6065 bis(2-Ethylhexyl)phthalate µg/L 36.8 34.0 17.2 - 48.0 Acceptable EPA 525.2 2 1995 1/29/2013 0.429 32.5 10.1

6265 Fluoranthene µg/L 8.18 8.10 3.90 - 10.9 Acceptable EPA 525.2 2 1995 1/29/2013 0.525 7.76 0.794

6270 Fluorene µg/L 2.77 2.71 1.58 - 3.47 Acceptable EPA 525.2 2 1995 1/29/2013 -0.287 2.86 0.314

6315 Indeno(1,2,3-cd)pyrene µg/L 5.82 5.16 2.24 - 7.38 Acceptable EPA 525.2 2 1995 1/29/2013 1.23 5.17 0.530
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01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Semivolatiles Ampule #1 (cat# 848) (Continued)

5005 Naphthalene µg/L 2.72 2.37 0.960 - 3.03 Acceptable EPA 525.2 2 1995 1/29/2013 1.95 2.47 0.128

6615 Phenanthrene µg/L 9.05 8.97 5.70 - 11.3 Acceptable EPA 525.2 2 1995 1/29/2013 0.603 8.47 0.963

6665 Pyrene µg/L 1.89 1.89 1.13 - 2.44 Acceptable EPA 525.2 2 1995 1/29/2013 0.246 1.83 0.246

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 46.0 45.9 23.0 - 68.8 Acceptable EPA 515.4 1 2000 1/15/2013 -0.69 50.0 5.74

8530 Bentazon µg/L 36.6 39.4 20.4 - 53.6 Acceptable EPA 515.4 1 2000 1/15/2013 -0.303 39.1 8.33

8540 Chloramben µg/L 33.9 9.08 - 46.0 Not Reported  31.6 4.90

8545 2,4-D µg/L 17.4 16.6 8.30 - 24.9 Acceptable EPA 515.4 1 2000 1/15/2013 0.208 16.7 3.42

8550 Dacthal diacid (DCPA) µg/L 30.9 28.3 10.5 - 45.9 Acceptable EPA 515.4 1 2000 1/15/2013 0.900 25.3 6.25

8555 Dalapon µg/L 49.7 45.0 22.5 - 67.5 Acceptable EPA 515.4 1 2000 1/15/2013 1.04 42.4 6.96

8560 2,4-DB µg/L 24.7 29.9 15.0 - 44.8 Acceptable EPA 515.4 1 2000 1/15/2013 -1.4 30.2 3.94

8595 Dicamba µg/L 49.4 40.9 20.4 - 61.4 Acceptable EPA 515.4 1 2000 1/15/2013 1.18 40.3 7.73

8600 3,5-Dichlorobenzoic acid µg/L 26.3 25.9 12.3 - 34.3 Acceptable EPA 515.4 1 2000 1/15/2013 0.572 24.2 3.64

8605 Dichlorprop µg/L 25.1 24.5 11.2 - 33.8 Acceptable EPA 515.4 1 2000 1/15/2013 0.301 23.8 4.22

8620 Dinoseb µg/L 32.4 33.0 11.5 - 46.2 Acceptable EPA 515.4 1 2000 1/15/2013 -0.0211 32.5 4.93

6500 4-Nitrophenol µg/L 11.8 1.18 - 15.9 Not Reported  8.76 1.94

6605 Pentachlorophenol µg/L 11.5 12.2 6.10 - 18.3 Acceptable EPA 515.4 1 2000 1/15/2013 -0.491 12.2 1.40

8645 Picloram µg/L 18.5 16.8 8.40 - 25.2 Acceptable EPA 515.4 1 2000 1/15/2013 0.580 16.7 3.12

8655 2,4,5-T µg/L 43.7 44.4 22.2 - 66.6 Acceptable EPA 515.4 1 2000 1/15/2013 0.310 42.2 4.99

8650 2,4,5-TP (Silvex) µg/L 16.8 18.6 9.30 - 27.9 Acceptable EPA 515.4 1 2000 1/15/2013 -0.489 18.5 3.42
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ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 45.9 23.0 - 68.8 Not Reported  50.0 5.74

8530 Bentazon µg/L 39.4 20.4 - 53.6 Not Reported  39.1 8.33

8540 Chloramben µg/L 33.9 9.08 - 46.0 Not Reported  31.6 4.90

8545 2,4-D µg/L 16.6 8.30 - 24.9 Not Reported  16.7 3.42

8550 Dacthal diacid (DCPA) µg/L 28.3 10.5 - 45.9 Not Reported  25.3 6.25

8555 Dalapon µg/L 48.9 45.0 22.5 - 67.5 Acceptable EPA 552.3 1 2003 1/22/2013 0.926 42.4 6.96

8560 2,4-DB µg/L 29.9 15.0 - 44.8 Not Reported  30.2 3.94

8595 Dicamba µg/L 40.9 20.4 - 61.4 Not Reported  40.3 7.73

8600 3,5-Dichlorobenzoic acid µg/L 25.9 12.3 - 34.3 Not Reported  24.2 3.64

8605 Dichlorprop µg/L 24.5 11.2 - 33.8 Not Reported  23.8 4.22

8620 Dinoseb µg/L 33.0 11.5 - 46.2 Not Reported  32.5 4.93

6500 4-Nitrophenol µg/L 11.8 1.18 - 15.9 Not Reported  8.76 1.94

6605 Pentachlorophenol µg/L 12.2 6.10 - 18.3 Not Reported  12.2 1.40

8645 Picloram µg/L 16.8 8.40 - 25.2 Not Reported  16.7 3.12

8655 2,4,5-T µg/L 44.4 22.2 - 66.6 Not Reported  42.2 4.99

8650 2,4,5-TP (Silvex) µg/L 18.6 9.30 - 27.9 Not Reported  18.5 3.42
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QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
03/08/13

01/07/13 - 02/21/13

WS-198 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 45.9 23.0 - 68.8 Not Reported  50.0 5.74

8530 Bentazon µg/L 39.4 20.4 - 53.6 Not Reported  39.1 8.33

8540 Chloramben µg/L 33.9 9.08 - 46.0 Not Reported  31.6 4.90

8545 2,4-D µg/L 16.6 8.30 - 24.9 Not Reported  16.7 3.42

8550 Dacthal diacid (DCPA) µg/L 28.3 10.5 - 45.9 Not Reported  25.3 6.25

8555 Dalapon µg/L 45.0 22.5 - 67.5 Not Reported  42.4 6.96

8560 2,4-DB µg/L 29.9 15.0 - 44.8 Not Reported  30.2 3.94

8595 Dicamba µg/L 40.9 20.4 - 61.4 Not Reported  40.3 7.73

8600 3,5-Dichlorobenzoic acid µg/L 25.9 12.3 - 34.3 Not Reported  24.2 3.64

8605 Dichlorprop µg/L 24.5 11.2 - 33.8 Not Reported  23.8 4.22

8620 Dinoseb µg/L 33.0 11.5 - 46.2 Not Reported  32.5 4.93

6500 4-Nitrophenol µg/L 11.8 1.18 - 15.9 Not Reported  8.76 1.94

6605 Pentachlorophenol µg/L 13.6 12.2 6.10 - 18.3 Acceptable EPA 525.2 2 1995 1/29/2013 1.01 12.2 1.40

8645 Picloram µg/L 16.8 8.40 - 25.2 Not Reported  16.7 3.12

8655 2,4,5-T µg/L 44.4 22.2 - 66.6 Not Reported  42.2 4.99

8650 2,4,5-TP (Silvex) µg/L 18.6 9.30 - 27.9 Not Reported  18.5 3.42

WS Regulated Semivolatiles #2 Herbicides (cat# 849)

9390 Diquat µg/L 9.62 16.5 8.25 - 24.8 Acceptable EPA 549.2 1 1997 1/16/2013 -1.57 13.1 2.22

7525 Endothall µg/L 212 332 166 - 498 Acceptable EPA 548.1 1 1992 1/17/2013 -1.37 302 65.8

9411 Glyphosate µg/L 423 382 306 - 458 Acceptable EPA 547 1990 1/18/2013 0.390 406 43.0

9528 Paraquat µg/L 16.2 33.8 14.8 - 42.4 Acceptable EPA 549.2 1 1997 1/16/2013 -0.632 19.9 5.90
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Nilda B. Cox
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016

WatR™Supply Study

Open Date: 07/08/13

Close Date: 08/22/13

Report Issued Date: 08/26/13

WS-204 Final Report



August 26, 2013

Nilda B. Cox
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016

Enclosed is your final report for ERA's WS-204 WatR™Supply Proficiency Testing (PT) study.  Your final report includes 
an evaluation of all results submitted by your laboratory to ERA.
 
Data Evaluation Protocols: All analytes in ERA's WS-204 WatR™Supply Proficiency Testing (PT) study have been 
evaluated using the following tiered approach.  If the analyte is listed in the current TNI Fields of Proficiency Testing 
(FoPT) tables, the evaluation was completed by comparing the reported result to the acceptance limits generated using 
the criteria contained in the TNI FoPT tables.  If the analyte is not included in the TNI FoPT tables, the reported result 
has been evaluated using the procedures outlined in ERA's Standard Operating Procedure for the Generation of 
Performance Acceptance Limits (SOP 0260).

Corrective Action Help: As part of your accreditation(s), you may be required to identify the root cause of any "Not 
Acceptable" results, implement the necessary corrective actions, and then satisfy your PT requirements by participating 
in a Supplemental (QuiK™Response) or future ERA PT study.  ERA's technical staff is available to help your laboratory 
resolve any technical issues that may be impairing your PT performance and possibly affecting your routine data quality.  
Our laboratory and technical staff have many years of collective experience in performing the full range of environmental 
analyses.  As part of our technical support, ERA offers QC samples that can be useful in helping you work through your 
technical issues. 

Please note the following changes to our final reports:

•  At the request of the TNI Accreditation Council, we have included a Laboratory Exception Report that includes a list of 
all analytes reported with less than qualifiers when the assigned value was greater than “0.”  In addition, because we 
have received many requests from laboratories, this report also includes a list of all analytes with "Not Acceptable" 
evaluations.

•  Some states have elected not to convert to the 2009 TNI Standards at this time.  If you have released your results to a 
state that has retained the 2003 NELAC Evaluation Criteria, your final report will include a section that evaluates the 
results according to the 2003 Standard in addition to the 2009 TNI Standards.

Thank you for your participation in ERA's WS-204 WatR™Supply Proficiency Testing study.  If you have any questions, 
please contact our Proficiency Testing Department at 1-800-372-0122.

Sincerely,

Kristina Sanchez
Quality Officer

attachments
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Report Recipient Contact/Phone Number Reporting Type Evaluation Type

Arizona Ali Mayfield / (602) 364-0728 Custom Reporting 2009 TNI

California ELAP Fred Choske / 510-620-3175 Custom Reporting 2009 TNI

EPA Region 8 Marcie Tidd / (303) 312-7764 Custom Reporting 2009 TNI

Georgia Lynne Grubb / 404-657-3189 Custom Reporting 2009 TNI

Guam Rodolfo Paulino / 671-475-1655 Custom Reporting 2009 TNI

Mariana Island Vinson Sablan / 670-664-8520 Custom Reporting 2009 TNI

Michigan (WS) Greg Lundy / 517-335-9219 Custom Reporting 2009 TNI

Mississippi Phyllis Givens / 601-576-7582 Custom Reporting 2009 TNI

Montana Russell Leu / 406-444-5259 Custom Reporting 2009 TNI

Nevada Sara Rairick / 775-687-9490 Custom Reporting 2003 NELAC

New Jersey Rachel Ellis / 609-777-1749 Custom Reporting 2009 TNI

New York Dan Dickinson / 518-485-5570 Custom Reporting 2003 NELAC

North Carolina (WS) Chris Goforth / 919-807-8871 Custom Reporting 2009 TNI



WS-204 Definitions & Study Discussion
Study Dates: 07/08/13 - 08/22/13 Report Issued: 08/26/13

WS Study Definitions WS Study Discussion

The Performance Evaluation:

Acceptable

Not Acceptable

No Evaluation

Reported Value falls within the 
Acceptance Limits.

Reported Value falls outside the 
Acceptance Limits.

Reported Value cannot be evaluated.

ERA's WS-204 WatR™Supply Proficiency Testing study has 
been reviewed by ERA senior management and certified 
compliant with the requirements of the 2009 TNI PT 
Standards and the criteria contained in the most current TNI 
Fields of Proficiency Testing (FoPT) tables. 





ERA's WS-204 WatR™Supply study standards were 
examined for any anomalies.  A full review of all homogeneity, 
stability and accuracy verification data was completed.  All 
analytical verification data for all analytes in the standards met 
the acceptance criteria contained in the 2009 TNI PT 
Standard and the criteria contained in the most current TNI 
FoPT tables. 





The data submitted by participating laboratories was also 
examined for study anomalies.  There were no anomalies 
observed during the statistical review of the data.  





ERA's WS-204 WatR™Supply study reports shall not be 
reproduced except in their entirety and not without the 
permission of the participating laboratories.  The report must 
not be used by the participating laboratories to claim product 
endorsement by any agency of the U. S. government.  





The data contained herein are confidential and intended for 
your use only.





If you have any questions or concerns regarding your 
assessment in ERA's WatR™Supply Proficiency Testing 
program, please contact our Proficiency Testing Department 
at 1-800-372-0122.

The Method Description is the method the laboratory reported 
to ERA.

=

=

=

The Reported Value is the value that the laboratory reported 
to ERA.





The ERA Assigned Values are compliant with the current TNI 
Fields of Proficiency Testing (FoPT) tables.  A parameter not 
added to the standard is given an Assigned Value of "< PTRL" 
per the guidelines contained in the 2009 TNI Standards.  The 
assigned values are directly traceable to the commercially 
prepared starting materials used to manufacture the PT 
standards. 





The Acceptance Limits are established per the criteria 
contained in the most current TNI FoPT tables, or ERA's SOP 
for the Generation of Performance Acceptance Limits™ as 
applicable.

Not Reported No Value reported.=



2009 TNI Evaluation Checks
There are no values reported with < where the assigned value was greater than 0.

2009 TNI Not Acceptable Evaluations
TNI

Analyte
Code

Analyte Units Reported Value Assigned Value Acceptance Limits Performance Evaluation Method Description

WS Vanadium (cat# 856)

1185 Vanadium µg/L 10.9 12.7 11.1 - 14.2 Not Acceptable EPA 200.8 5.4 1994 

WS Inorganic Disinfection #1 (cat# 5270)

1595 Chlorite µg/L 302 231 162 - 300 Not Acceptable EPA 317.0 2 

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable EPA 365.1 2 1993 

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable SM4500P E 20th ED 1997 

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable SM4500P E 22nd ED 2011 

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable SM4500P F 22nd ED 2011 

WS Turbidity (cat# 592)

2055 Turbidity NTU 6.88 6.00 5.10 - 6.72 Not Acceptable EPA 180.1 2 1993 

2055 Turbidity NTU 6.88 6.00 5.10 - 6.72 Not Acceptable SM2130B 20th ED 1994 

2055 Turbidity NTU 6.88 6.00 5.10 - 6.72 Not Acceptable SM2130B 22nd ED 2011 

WS Chloral Hydrate (cat# 853)

4460 Chloral Hydrate µg/L 36.9 19.5 4.22 - 31.2 Not Acceptable EPA 551.1 1 1992 

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 51.4 42.4 33.9 - 50.9 Not Acceptable EPA 524.2 4.1 1995 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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2009 TNI Not Acceptable Evaluations
TNI

Analyte
Code

Analyte Units Reported Value Assigned Value Acceptance Limits Performance Evaluation Method Description

WS Halomethanes (THMs) (cat# 842)

4400 Bromoform µg/L 11.1 8.98 7.18 - 10.8 Not Acceptable EPA 524.2 4.1 1995 

4505 Chloroform µg/L 30.1 24.7 19.8 - 29.6 Not Acceptable EPA 524.2 4.1 1995 

WS Toxaphene (cat# 844)

8250 Toxaphene µg/L 14.1 8.66 4.76 - 12.6 Not Acceptable EPA 505 2.1 1995 

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 1.19 0.812 0.487 - 1.14 Not Acceptable EPA 551.1 1 1992 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Hardness (cat# 555)

1035 Calcium mg/L 36.4 35.8 30.4 - 41.2 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.404 35.7 1.75

1085 Magnesium mg/L 9.72 9.33 7.93 - 10.7 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.728 9.29 0.584

1155 Sodium mg/L 34.5 33.0 28.0 - 38.0 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.709 33.2 1.90

1550 Calcium Hardness as CaCO3 mg/L 90.9 89.5 76.1 - 103 Acceptable EPA 200.7 4.4 1994 8/8/2013 0.232 89.9 4.37

1755 Total Hardness as CaCO3 mg/L 131 128 109 - 147 Acceptable EPA 200.7 4.4 1994 8/8/2013 0.663 128 4.66

WS Hardness (cat# 555)

1035 Calcium mg/L 35.8 30.4 - 41.2 Not Reported   35.7 1.75

1085 Magnesium mg/L 9.33 7.93 - 10.7 Not Reported   9.29 0.584

1155 Sodium mg/L 33.0 28.0 - 38.0 Not Reported   33.2 1.90

1550 Calcium Hardness as CaCO3 mg/L 90.9 89.5 76.1 - 103 Acceptable SM2340B 20th ED 1997 8/8/2013 0.232 89.9 4.37

1755 Total Hardness as CaCO3 mg/L 131 128 109 - 147 Acceptable SM2340B 20th ED 1997 8/8/2013 0.663 128 4.66

WS Hardness (cat# 555)

1035 Calcium mg/L 35.8 30.4 - 41.2 Not Reported   35.7 1.75

1085 Magnesium mg/L 9.33 7.93 - 10.7 Not Reported   9.29 0.584

1155 Sodium mg/L 33.0 28.0 - 38.0 Not Reported   33.2 1.90

1550 Calcium Hardness as CaCO3 mg/L 90.9 89.5 76.1 - 103 Acceptable SM2340B 22nd ED 2011 8/8/2013 0.232 89.9 4.37

1755 Total Hardness as CaCO3 mg/L 131 128 109 - 147 Acceptable SM2340B 22nd ED 2011 8/8/2013 0.663 128 4.66

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 54.0 57.7 51.9 - 63.5 Acceptable SM2320B 20th ED 1997 7/23/2013 -1.14 57.4 2.95

1575 Chloride mg/L 102 107 91.0 - 123 Acceptable EPA 300.0 2.1 1993 7/24/2013 -0.672 105 3.96

1610 Conductivity at 25°C µmhos/cm 928 909 818 - 1000 Acceptable SM2510B 20th ED 1997 7/23/2013 0.0883 926 19.0

1730 Fluoride mg/L 6.11 6.48 5.83 - 7.13 Acceptable SM4500F- C 20th ED 
1997 7/30/2013 -0.823 6.30 0.236

1820 Nitrate + Nitrite as N mg/L 8.30 8.74 7.43 - 10.0 Acceptable EPA 300.0 2.1 1993 7/24/2013 -0.617 8.50 0.316

1810 Nitrate as N mg/L 8.30 8.74 7.87 - 9.61 Acceptable EPA 300.0 2.1 1993 7/24/2013 -0.672 8.52 0.329

1125 Potassium mg/L 35.2 37.7 32.0 - 43.4 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.954 37.1 2.04

2000 Sulfate mg/L 152 158 134 - 182 Acceptable EPA 300.0 2.1 1993 7/24/2013 -0.416 154 5.76

1955 Total Dissolved Solids at 180°C mg/L 608 614 491 - 737 Acceptable SM2540C 20th ED 1997 7/25/2013 0.611 594 23.0

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 54.0 57.7 51.9 - 63.5 Acceptable SM2320B 22nd ED 2011 7/23/2013 -1.14 57.4 2.95

1575 Chloride mg/L 107 91.0 - 123 Not Reported   105 3.96

1610 Conductivity at 25°C µmhos/cm 928 909 818 - 1000 Acceptable SM2510B 22nd ED 2011 7/23/2013 0.0883 926 19.0

1730 Fluoride mg/L 6.11 6.48 5.83 - 7.13 Acceptable SM4500F- C 22nd ED 
2011 7/30/2013 -0.823 6.30 0.236

1820 Nitrate + Nitrite as N mg/L 8.16 8.74 7.43 - 10.0 Acceptable EPA 353.2 2 1993 7/26/2013 -1.06 8.50 0.316

1810 Nitrate as N mg/L 8.16 8.74 7.87 - 9.61 Acceptable EPA 353.2 2 1993 7/26/2013 -1.1 8.52 0.329

1125 Potassium mg/L 37.7 32.0 - 43.4 Not Reported   37.1 2.04

2000 Sulfate mg/L 158 134 - 182 Not Reported   154 5.76

1955 Total Dissolved Solids at 180°C mg/L 608 614 491 - 737 Acceptable SM2540C 22nd ED 2011 7/25/2013 0.611 594 23.0
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Date Z Score Study 
Mean

Study 
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Analyst Name

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 54.0 57.7 51.9 - 63.5 Acceptable SM2320B SM2320B-
1997 7/23/2013 -1.14 57.4 2.95

1575 Chloride mg/L 107 91.0 - 123 Not Reported   105 3.96

1610 Conductivity at 25°C µmhos/cm 928 909 818 - 1000 Acceptable SM2510B SM2510B-
2011 7/23/2013 0.0883 926 19.0

1730 Fluoride mg/L 6.20 6.48 5.83 - 7.13 Acceptable EPA 300.0 2.1 1993 8/6/2013 -0.441 6.30 0.236

1820 Nitrate + Nitrite as N mg/L 8.74 7.43 - 10.0 Not Reported   8.50 0.316

1810 Nitrate as N mg/L 8.74 7.87 - 9.61 Not Reported   8.52 0.329

1125 Potassium mg/L 37.7 32.0 - 43.4 Not Reported   37.1 2.04

2000 Sulfate mg/L 158 134 - 182 Not Reported   154 5.76

1955 Total Dissolved Solids at 180°C mg/L 608 614 491 - 737 Acceptable SM2540C online 7/25/2013 0.611 594 23.0

WS pH (cat# 552)

1900 pH S.U. 6.19 6.19 5.99 - 6.39 Acceptable EPA 150.1 1983 7/23/2013 -0.38 6.20 0.0394

WS pH (cat# 552)

1900 pH S.U. 6.19 6.19 5.99 - 6.39 Acceptable SM4500H+ B 20th ED 
1996 7/23/2013 -0.38 6.20 0.0394

WS pH (cat# 552)

1900 pH S.U. 6.19 6.19 5.99 - 6.39 Acceptable SM4500H+ B 22nd ED 
2011 7/23/2013 -0.38 6.20 0.0394
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Study Dates:
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WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 312 316 253 - 379 Acceptable EPA 200.8 5.4 1994 8/14/2013 -0.474 320 17.8

1005 Antimony µg/L 34.5 36.6 25.6 - 47.6 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.741 36.2 2.31

1010 Arsenic µg/L 11.3 11.8 8.26 - 15.3 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.436 11.7 0.910

1015 Barium µg/L 838 855 727 - 983 Acceptable EPA 200.8 5.4 1994 8/14/2013 -0.215 846 35.1

1020 Beryllium µg/L 9.93 10.2 8.67 - 11.7 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.323 10.1 0.472

1025 Boron µg/L 1320 1120 - 1520 Not Reported   1300 60.2

1030 Cadmium µg/L 32.5 33.9 27.1 - 40.7 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.519 33.2 1.46

1040 Chromium µg/L 160 163 138 - 187 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.343 162 6.95

1055 Copper µg/L 1270 1350 1220 - 1480 Acceptable EPA 200.8 5.4 1994 8/14/2013 -1.06 1340 68.2

1070 Iron µg/L 1290 1100 - 1480 Not Reported   1290 58.9

1075 Lead µg/L 13.0 14.0 9.80 - 18.2 Acceptable EPA 200.8 5.4 1994 8/13/2013 -1.01 14.0 1.02

1090 Manganese µg/L 440 445 378 - 512 Acceptable EPA 200.8 5.4 1994 8/14/2013 -0.722 454 19.1

1100 Molybdenum µg/L 94.6 102 86.7 - 117 Acceptable EPA 200.8 5.4 1994 8/13/2013 -1.09 99.1 4.13

1105 Nickel µg/L 246 253 215 - 291 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.398 251 12.1

1140 Selenium µg/L 21.0 21.2 17.0 - 25.4 Acceptable EPA 200.8 5.4 1994 8/13/2013 0.114 20.8 1.54

1150 Silver µg/L 45.6 47.3 33.1 - 61.5 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.387 46.5 2.41

1165 Thallium µg/L 7.95 8.27 5.79 - 10.8 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.143 8.03 0.569

1185 Vanadium µg/L 452 466 396 - 536 Acceptable EPA 200.8 5.4 1994 8/14/2013 -0.31 457 16.8

1190 Zinc µg/L 289 306 260 - 352 Acceptable EPA 200.8 5.4 1994 8/14/2013 -1.1 307 16.2
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WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 267 316 253 - 379 Acceptable EPA 200.7 4.4 1994 8/7/2013 -3.0 320 17.8

1005 Antimony µg/L 36.6 25.6 - 47.6 Not Reported   36.2 2.31

1010 Arsenic µg/L 11.8 8.26 - 15.3 Not Reported   11.7 0.910

1015 Barium µg/L 851 855 727 - 983 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.155 846 35.1

1020 Beryllium µg/L 9.91 10.2 8.67 - 11.7 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.366 10.1 0.472

1025 Boron µg/L 1150 1320 1120 - 1520 Acceptable EPA 200.7 4.4 1994 8/7/2013 -2.51 1300 60.2

1030 Cadmium µg/L 29.8 33.9 27.1 - 40.7 Acceptable EPA 200.7 4.4 1994 8/7/2013 -2.37 33.2 1.46

1040 Chromium µg/L 161 163 138 - 187 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.199 162 6.95

1055 Copper µg/L 1270 1350 1220 - 1480 Acceptable EPA 200.7 4.4 1994 8/7/2013 -1.06 1340 68.2

1070 Iron µg/L 1220 1290 1100 - 1480 Acceptable EPA 200.7 4.4 1994 8/7/2013 -1.23 1290 58.9

1075 Lead µg/L 14.0 9.80 - 18.2 Not Reported   14.0 1.02

1090 Manganese µg/L 464 445 378 - 512 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.534 454 19.1

1100 Molybdenum µg/L 91.5 102 86.7 - 117 Acceptable EPA 200.7 4.4 1994 8/7/2013 -1.84 99.1 4.13

1105 Nickel µg/L 256 253 215 - 291 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.429 251 12.1

1140 Selenium µg/L 21.2 17.0 - 25.4 Not Reported   20.8 1.54

1150 Silver µg/L 46.5 47.3 33.1 - 61.5 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.0141 46.5 2.41

1165 Thallium µg/L 8.27 5.79 - 10.8 Not Reported   8.03 0.569

1185 Vanadium µg/L 429 466 396 - 536 Acceptable EPA 200.7 4.4 1994 8/7/2013 -1.68 457 16.8

1190 Zinc µg/L 298 306 260 - 352 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.541 307 16.2

WS Mercury (cat# 551)

1095 Mercury µg/L 3.81 3.75 2.62 - 4.88 Acceptable EPA 245.1 3 1994 7/25/2013 0.371 3.69 0.317
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Assigned 
Value

Acceptance 
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Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 14.5 15.1 12.1 - 18.1 Acceptable EPA 218.6 3.3 1994 7/31/2013 -0.217 14.7 1.14

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 15.0 15.1 12.1 - 18.1 Acceptable SM3500Cr B 20th ED 
1997 7/30/2013 0.224 14.7 1.14

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 15.0 15.1 12.1 - 18.1 Acceptable SM3500Cr B 22nd ED 
2011 7/30/2013 0.224 14.7 1.14

WS Vanadium (cat# 856)

1185 Vanadium µg/L 10.9 12.7 11.1 - 14.2 Not Acceptable EPA 200.8 5.4 1994 8/13/2013 -2.29 12.4 0.672

WS Vanadium (cat# 856)

1185 Vanadium µg/L 12.2 12.7 11.1 - 14.2 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.353 12.4 0.672

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 145 146 102 - 190 Acceptable EPA 300.1 1 2000 7/25/2013 0.929 138 8.04

1595 Chlorite µg/L 236 231 162 - 300 Acceptable EPA 300.1 1 2000 7/25/2013 -0.0446 237 18.7

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 141 146 102 - 190 Acceptable EPA 300.0 2.1 1993 7/25/2013 0.431 138 8.04

1595 Chlorite µg/L 253 231 162 - 300 Acceptable EPA 300.0 2.1 1993 7/25/2013 0.862 237 18.7

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 146 102 - 190 Not Reported   138 8.04

1595 Chlorite µg/L 302 231 162 - 300 Not Acceptable EPA 317.0 2 7/25/2013 3.48 237 18.7

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 141 146 102 - 190 Acceptable EPA 9056 1996 7/25/2013 0.431 138 8.04

1595 Chlorite µg/L 231 162 - 300 Not Reported   237 18.7
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Study 
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WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 145 146 102 - 190 Acceptable EPA 300.1 1997 7/25/2013 0.929 138 8.04

1595 Chlorite µg/L 236 231 162 - 300 Acceptable EPA 300.1 1997 7/25/2013 -0.0446 237 18.7

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 32.2 37.4 26.2 - 48.6 Acceptable EPA 300.1 1 2000 7/25/2013 -1.89 36.4 2.22

1540 Bromide µg/L 100 106 90.1 - 122 Acceptable EPA 300.1 1 2000 7/25/2013 -0.381 103 7.03

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 36.9 37.4 26.2 - 48.6 Acceptable EPA 317.0 2 7/25/2013 0.222 36.4 2.22

1540 Bromide µg/L 106 90.1 - 122 Not Reported   103 7.03

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 37.4 26.2 - 48.6 Not Reported   36.4 2.22

1540 Bromide µg/L 107 106 90.1 - 122 Acceptable EPA 300.0 2.1 1993 7/25/2013 0.615 103 7.03

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 32.2 37.4 26.2 - 48.6 Acceptable EPA 300.1 1997 7/25/2013 -1.89 36.4 2.22

1540 Bromide µg/L 100 106 90.1 - 122 Acceptable EPA 300.1 1997 7/25/2013 -0.381 103 7.03

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.73 1.74 1.48 - 2.00 Acceptable EPA 300.1 1 2000 7/19/2013 -0.371 1.76 0.0834

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.77 1.74 1.48 - 2.00 Acceptable EPA 300.0 2.1 1993 7/18/2013 0.108 1.76 0.0834

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.63 1.74 1.48 - 2.00 Acceptable EPA 353.2 2 1993 7/17/2013 -1.57 1.76 0.0834
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Mean
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Analyst Name

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.73 1.74 1.48 - 2.00 Acceptable EPA 300.1 1997 7/19/2013 -0.371 1.76 0.0834

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable EPA 365.1 2 1993 7/18/2013 2.89 1.16 0.0738

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable SM4500P E 20th ED 
1997 7/18/2013 2.89 1.16 0.0738

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable SM4500P E 22nd ED 
2011 7/18/2013 2.89 1.16 0.0738

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable SM4500P F 22nd ED 
2011 7/18/2013 2.89 1.16 0.0738

WS Residual Chlorine (cat# 593)

1945 Free Residual Chlorine mg/L 0.690 0.694 0.537 - 0.851 Acceptable SM4500Cl G 20th ED 
1993 7/18/2013 0.432 0.661 0.0668

1940 Total Residual Chlorine mg/L 0.690 0.694 0.576 - 0.802 Acceptable SM4500Cl G 20th ED 
1993 7/18/2013 0.162 0.684 0.0388

WS Residual Chlorine (cat# 593)

1945 Free Residual Chlorine mg/L 0.690 0.694 0.537 - 0.851 Acceptable SM4500Cl G 22nd ED 
2011 7/18/2013 0.432 0.661 0.0668

1940 Total Residual Chlorine mg/L 0.690 0.694 0.576 - 0.802 Acceptable SM4500Cl G 22nd ED 
2011 7/18/2013 0.162 0.684 0.0388

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.344 0.356 0.267 - 0.445 Acceptable EPA 335.4 1993 7/19/2013 0.169 0.339 0.0275

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.341 0.356 0.267 - 0.445 Acceptable SM4500CN F 20th ED 
1997 8/6/2013 0.0598 0.339 0.0275

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.341 0.356 0.267 - 0.445 Acceptable SM4500CN F 22nd ED 
2011 8/6/2013 0.0598 0.339 0.0275
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WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.334 0.356 0.267 - 0.445 Acceptable SM4500CN G 22nd ED 
2011 7/25/2013 -0.194 0.339 0.0275

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.334 0.356 0.267 - 0.445 Acceptable SM4500CN G 20th ED 
1997 7/25/2013 -0.194 0.339 0.0275

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 11.9 11.6 10.3 - 12.8 Acceptable SM5310C 20th ED 1996 7/19/2013 0.202 11.8 0.409

2040 Total Organic Carbon (TOC) mg/L 12.0 11.6 9.28 - 13.9 Acceptable SM5310C 20th ED 1996 7/19/2013 0.428 11.8 0.492

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 11.9 11.6 10.3 - 12.8 Acceptable SM5310C 22nd ED 2011 7/19/2013 0.202 11.8 0.409

2040 Total Organic Carbon (TOC) mg/L 12.0 11.6 9.28 - 13.9 Acceptable SM5310C 22nd ED 2011 7/19/2013 0.428 11.8 0.492

WS Perchlorate (cat# 903)

1895 Perchlorate µg/L 8.42 8.37 6.70 - 10.0 Acceptable EPA 314.0 1 1999 7/18/2013 0.330 8.17 0.760

WS Perchlorate (cat# 903)

1895 Perchlorate µg/L 7.91 8.37 6.70 - 10.0 Acceptable EPA 331.0 1.0 2005 7/19/2013 -0.342 8.17 0.760

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 27.4 26.0 22.1 - 29.9 Acceptable EPA 200.7 4.4 1994 8/8/2013 0.364 26.8 1.67

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 25.5 26.0 22.1 - 29.9 Acceptable SM4500SiO2 C 20th ED 
1997 8/8/2013 -0.771 26.8 1.67

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 25.5 26.0 22.1 - 29.9 Acceptable SM4500SiO2 C 22nd ED 
2011 8/8/2013 -0.771 26.8 1.67

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 25.5 26.0 22.1 - 29.9 Acceptable SM4500Si D 19th ED 
1993 8/8/2013 -0.771 26.8 1.67
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WS Surfactants - MBAS (cat# 901)

2025 Surfactants - MBAS mg/L 0.339 0.355 0.236 - 0.471 Acceptable SM5540C 20th ED 1993 7/16/2013 -0.399 0.364 0.0620

WS Surfactants - MBAS (cat# 901)

2025 Surfactants - MBAS mg/L 0.339 0.355 0.236 - 0.471 Acceptable SM5540C 22nd ED 2011 7/16/2013 -0.399 0.364 0.0620

WS Corrosivity (cat# 900)

1620 Corrosivity S.I.@ 20°C 1.95 1.82 1.42 - 2.22 Acceptable SM2330B 20th ED 1993 8/8/2013 0.973 1.81 0.139

WS Corrosivity (cat# 900)

1620 Corrosivity S.I.@ 20°C 1.95 1.82 1.42 - 2.22 Acceptable SM2330B 21st ED 2000 8/8/2013 0.973 1.81 0.139

WS Corrosivity (cat# 900)

1620 Corrosivity S.I.@ 20°C 1.95 1.82 1.42 - 2.22 Acceptable EPA 9040C 2002 8/8/2013 0.973 1.81 0.139

WS Turbidity (cat# 592)

2055 Turbidity NTU 6.88 6.00 5.10 - 6.72 Not Acceptable EPA 180.1 2 1993 7/23/2013 2.69 5.89 0.367

WS Turbidity (cat# 592)

2055 Turbidity NTU 6.88 6.00 5.10 - 6.72 Not Acceptable SM2130B 20th ED 1994 7/23/2013 2.69 5.89 0.367

WS Turbidity (cat# 592)

2055 Turbidity NTU 6.88 6.00 5.10 - 6.72 Not Acceptable SM2130B 22nd ED 2011 7/23/2013 2.69 5.89 0.367

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.235 0.208 0.168 - 0.254 Acceptable SM5910B 20th ED 1994 7/17/2013 1.16 0.210 0.0213

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.235 0.208 0.168 - 0.254 Acceptable SM5910B 22nd ED 2011 7/17/2013 1.16 0.210 0.0213
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WS MicrobE™ (Coliforms) (cat# 080A)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/27/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/26/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/27/2013 0

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/26/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 2 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 3 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 4 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 5 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 6 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 7 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 8 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 9 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 Page 16 of 65



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/27/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/26/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/27/2013 0

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/26/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 2 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 3 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 4 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 5 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 6 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 7 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 8 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 9 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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QA Officer
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750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Presence Presence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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750 Royal Oaks Dr.
Suite 100
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Presence Presence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5
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Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 Page 34 of 65



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
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Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8
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EPA ID:
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Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported   80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported   62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported   70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 79.0 101 61.1 - 166 Acceptable SM9223B MPN 20th ED 
1997 7/30/2013 -0.829 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 101 63.2 - 177 Not Reported   106 28.4

2525 E.coli (MPN) MPN/100mL 79.0 101 61.0 - 162 Acceptable SM9223B MPN 20th ED 
1997 7/30/2013 -0.81 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported   80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported   62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported   70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 79.0 101 61.1 - 166 Acceptable SM9223B MPN online 7/30/2013 -0.829 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 101 63.2 - 177 Not Reported   106 28.4

2525 E.coli (MPN) MPN/100mL 79.0 101 61.0 - 162 Acceptable SM9223B MPN online 7/30/2013 -0.81 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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TNI
Analyte
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Analyte Units Reported 
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Assigned 
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Acceptance 
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Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported   80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported   62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported   70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 79.0 101 61.1 - 166 Acceptable SM9223 COLert18 20th 
ED 1997 7/30/2013 -0.829 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 101 63.2 - 177 Not Reported   106 28.4

2525 E.coli (MPN) MPN/100mL 79.0 101 61.0 - 162 Acceptable SM9223 COLert18 20th 
ED 1997 7/30/2013 -0.81 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported   80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported   62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported   70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 79.0 101 61.1 - 166 Acceptable SM9223 COLert18 online 7/30/2013 -0.829 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 101 63.2 - 177 Not Reported   106 28.4

2525 E.coli (MPN) MPN/100mL 79.0 101 61.0 - 162 Acceptable SM9223 COLert18 online 7/30/2013 -0.81 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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TNI
Analyte
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Analyte Units Reported 
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Assigned 
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Acceptance 
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Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported   80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported   62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported   70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 105 101 61.1 - 166 Acceptable SM9223 COLt18QT 20th 
ED 1998 8/9/2013 0.163 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 105 101 63.2 - 177 Acceptable SM9223 COLt18QT 20th 
ED 1998 8/9/2013 -0.0254 106 28.4

2525 E.coli (MPN) MPN/100mL 105 101 61.0 - 162 Acceptable SM9223 COLt18QT 20th 
ED 1998 8/9/2013 0.219 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported   80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported   62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported   70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 105 101 61.1 - 166 Acceptable SM9223 COLt18QT 
online 8/9/2013 0.163 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 105 101 63.2 - 177 Acceptable SM9223 COLt18QT 
online 8/9/2013 -0.0254 106 28.4

2525 E.coli (MPN) MPN/100mL 105 101 61.0 - 162 Acceptable SM9223 COLt18QT 
online 8/9/2013 0.219 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported   80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported   62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported   70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 138 101 61.1 - 166 Acceptable SM9223 COLertQT 20th 
ED 1998 8/9/2013 1.42 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 138 101 63.2 - 177 Acceptable SM9223 COLertQT 20th 
ED 1998 8/9/2013 1.14 106 28.4

2525 E.coli (MPN) MPN/100mL 138 101 61.0 - 162 Acceptable SM9223 COLertQT 20th 
ED 1998 8/9/2013 1.52 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported   80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported   62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported   70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 138 101 61.1 - 166 Acceptable SM9223 COLertQT 
online 8/9/2013 1.42 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 138 101 63.2 - 177 Acceptable SM9223 COLertQT 
online 8/9/2013 1.14 106 28.4

2525 E.coli (MPN) MPN/100mL 138 101 61.0 - 162 Acceptable SM9223 COLertQT 
online 8/9/2013 1.52 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS Heterotrophic Plate Count (cat# 079)

2555 Heterotrophic Plate Count (MF, PP) CFU/mL 55.0 59.0 33.5 - 74.3 Acceptable SM9215B PCA 20th ED 
1998 7/31/2013 0.500 49.9 10.2

2555 Heterotrophic Plate Count (MPN) MPN/mL 54.0 27.3 - 99.7 Not Reported   54.2 18.9

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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Date Z Score Study 
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Study 
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Analyst Name

WS Heterotrophic Plate Count (cat# 079)

2555 Heterotrophic Plate Count (MF, PP) CFU/mL 55.0 59.0 33.5 - 74.3 Acceptable SM9215B PCA 21st ED 
2000 7/31/2013 0.500 49.9 10.2

2555 Heterotrophic Plate Count (MPN) MPN/mL 54.0 27.3 - 99.7 Not Reported   54.2 18.9

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Chloral Hydrate (cat# 853)

4460 Chloral Hydrate µg/L 36.9 19.5 4.22 - 31.2 Not Acceptable EPA 551.1 1 1992 8/21/2013 8.16 19.3 2.16

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 25.6 25.2 15.1 - 35.3 Acceptable SM 6251 B 21st ED 1994 7/24/2013 0.339 24.8 2.50

9315 Bromochloroacetic acid µg/L 16.5 16.8 10.1 - 23.5 Acceptable SM 6251 B 21st ED 1994 7/24/2013 -0.445 17.3 1.81

9336 Chloroacetic acid µg/L 37.8 42.9 25.7 - 60.1 Acceptable SM 6251 B 21st ED 1994 7/24/2013 -0.553 40.4 4.63

9357 Dibromoacetic acid µg/L 18.6 19.9 11.9 - 27.9 Acceptable SM 6251 B 21st ED 1994 7/24/2013 0.0366 18.5 2.64

9360 Dichloroacetic acid µg/L 47.1 47.0 28.2 - 65.8 Acceptable SM 6251 B 21st ED 1994 7/24/2013 0.544 44.3 5.21

9642 Trichloroacetic acid µg/L 33.3 34.9 20.9 - 48.9 Acceptable SM 6251 B 21st ED 1994 7/24/2013 -0.073 33.5 2.91

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 25.6 25.2 15.1 - 35.3 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 0.339 24.8 2.50

9315 Bromochloroacetic acid µg/L 16.5 16.8 10.1 - 23.5 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 -0.445 17.3 1.81

9336 Chloroacetic acid µg/L 37.8 42.9 25.7 - 60.1 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 -0.553 40.4 4.63

9357 Dibromoacetic acid µg/L 18.6 19.9 11.9 - 27.9 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 0.0366 18.5 2.64

9360 Dichloroacetic acid µg/L 47.1 47.0 28.2 - 65.8 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 0.544 44.3 5.21

9642 Trichloroacetic acid µg/L 33.3 34.9 20.9 - 48.9 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 -0.073 33.5 2.91
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Date Z Score Study 
Mean

Study 
Standard 
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Analyst Name

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 25.4 25.2 15.1 - 35.3 Acceptable EPA 552.3 1 2003 8/6/2013 0.259 24.8 2.50

9315 Bromochloroacetic acid µg/L 17.2 16.8 10.1 - 23.5 Acceptable EPA 552.3 1 2003 8/6/2013 -0.0594 17.3 1.81

9336 Chloroacetic acid µg/L 40.9 42.9 25.7 - 60.1 Acceptable EPA 552.3 1 2003 8/6/2013 0.117 40.4 4.63

9357 Dibromoacetic acid µg/L 18.2 19.9 11.9 - 27.9 Acceptable EPA 552.3 1 2003 8/6/2013 -0.115 18.5 2.64

9360 Dichloroacetic acid µg/L 44.9 47.0 28.2 - 65.8 Acceptable EPA 552.3 1 2003 8/6/2013 0.121 44.3 5.21

9642 Trichloroacetic acid µg/L 32.5 34.9 20.9 - 48.9 Acceptable EPA 552.3 1 2003 8/6/2013 -0.348 33.5 2.91

WS Gasoline Additives (GAD) (cat# 905)

4370 T-amylmethylether (TAME) µg/L 28.2 28.9 21.6 - 36.8 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.764 30.0 2.35

4420 Tert-Butyl Alcohol µg/L 66.3 48.5 28.9 - 67.5 Acceptable EPA 524.2 4.1 1995 7/22/2013 2.30 45.7 8.95

5000 tert-Butyl methyl ether (MTBE) µg/L 42.5 39.3 31.4 - 47.2 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.172 41.8 4.19

9375 Di-isopropylether (DIPE) µg/L 42.9 36.6 29.7 - 45.7 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.10 39.1 3.48

4770 Ethyl-t-butylether (ETBE) µg/L 45.3 39.5 31.2 - 51.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.813 42.9 2.95

5175 Trichlorofluoromethane (Freon 11) µg/L 24.9 23.1 13.9 - 32.3 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.11 25.3 3.36

5185 Trichlorotrifluoroethane (Freon 113) µg/L 41.6 39.6 26.4 - 52.7 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.459 44.9 7.13
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Gasoline Additives (GAD) (cat# 905)

4370 T-amylmethylether (TAME) µg/L 30.2 28.9 21.6 - 36.8 Acceptable EPA 524.3 1 2009 8/22/2013 0.0868 30.0 2.35

4420 Tert-Butyl Alcohol µg/L 48.5 28.9 - 67.5 Not Reported   45.7 8.95

5000 tert-Butyl methyl ether (MTBE) µg/L 42.6 39.3 31.4 - 47.2 Acceptable EPA 524.3 1 2009 8/22/2013 0.196 41.8 4.19

9375 Di-isopropylether (DIPE) µg/L 38.1 36.6 29.7 - 45.7 Acceptable EPA 524.3 1 2009 8/22/2013 -0.282 39.1 3.48

4770 Ethyl-t-butylether (ETBE) µg/L 42.2 39.5 31.2 - 51.0 Acceptable EPA 524.3 1 2009 8/22/2013 -0.238 42.9 2.95

5175 Trichlorofluoromethane (Freon 11) µg/L 24.4 23.1 13.9 - 32.3 Acceptable EPA 524.3 1 2009 8/22/2013 -0.259 25.3 3.36

5185 Trichlorotrifluoroethane (Freon 113) µg/L 42.1 39.6 26.4 - 52.7 Acceptable EPA 524.3 1 2009 8/22/2013 -0.389 44.9 7.13

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 45.4 42.4 33.9 - 50.9 Acceptable EPA 551.1 1 1992 8/2/2013 0.174 44.6 4.30

4400 Bromoform µg/L 9.70 8.98 7.18 - 10.8 Acceptable EPA 551.1 1 1992 8/2/2013 0.606 9.04 1.09

4575 Chlorodibromomethane µg/L 20.5 19.4 15.5 - 23.3 Acceptable EPA 551.1 1 1992 8/2/2013 0.251 20.0 2.05

4505 Chloroform µg/L 25.6 24.7 19.8 - 29.6 Acceptable EPA 551.1 1 1992 8/2/2013 -0.162 26.0 2.49

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 51.4 42.4 33.9 - 50.9 Not Acceptable EPA 524.2 4.1 1995 8/15/2013 1.57 44.6 4.30

4400 Bromoform µg/L 11.1 8.98 7.18 - 10.8 Not Acceptable EPA 524.2 4.1 1995 8/15/2013 1.89 9.04 1.09

4575 Chlorodibromomethane µg/L 23.2 19.4 15.5 - 23.3 Acceptable EPA 524.2 4.1 1995 8/15/2013 1.57 20.0 2.05

4505 Chloroform µg/L 30.1 24.7 19.8 - 29.6 Not Acceptable EPA 524.2 4.1 1995 8/15/2013 1.64 26.0 2.49
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 44.8 42.4 33.9 - 50.9 Acceptable EPA 524.3 1 2009 8/22/2013 0.0344 44.6 4.30

4400 Bromoform µg/L 8.45 8.98 7.18 - 10.8 Acceptable EPA 524.3 1 2009 8/22/2013 -0.545 9.04 1.09

4575 Chlorodibromomethane µg/L 18.8 19.4 15.5 - 23.3 Acceptable EPA 524.3 1 2009 8/22/2013 -0.579 20.0 2.05

4505 Chloroform µg/L 26.2 24.7 19.8 - 29.6 Acceptable EPA 524.3 1 2009 8/22/2013 0.0790 26.0 2.49
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840)

4375 Benzene µg/L 14.0 13.7 11.0 - 16.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.324 13.7 0.903

4455 Carbon tetrachloride µg/L 4.51 5.10 3.06 - 7.14 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.878 5.05 0.611

4475 Chlorobenzene µg/L 6.06 6.13 3.68 - 8.58 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.402 6.26 0.491

4610 1,2-Dichlorobenzene µg/L 8.21 8.58 5.15 - 12.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.529 8.64 0.812

4620 1,4-Dichlorobenzene µg/L 12.4 12.8 10.2 - 15.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.397 12.9 1.24

4635 1,2-Dichloroethane µg/L 20.8 19.1 15.3 - 22.9 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.20 19.3 1.22

4640 1,1-Dichloroethylene µg/L 3.93 3.14 1.88 - 4.40 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.16 3.45 0.411

4645 cis-1,2-Dichloroethylene µg/L 13.2 12.3 9.84 - 14.8 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.802 12.4 0.998

4700 trans-1,2-Dichloroethylene µg/L 18.0 15.7 12.6 - 18.8 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.14 16.3 1.52

4655 1,2-Dichloropropane µg/L 8.71 9.28 5.57 - 13.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 -1.18 9.33 0.524

4765 Ethylbenzene µg/L 7.36 6.98 4.19 - 9.77 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.653 7.04 0.489

4975 Methylene chloride (Dichloromethane) µg/L 9.26 8.16 4.90 - 11.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.04 8.35 0.871

5100 Styrene µg/L 13.6 11.7 9.36 - 14.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.75 11.7 1.05

5115 Tetrachloroethylene µg/L 10.2 11.2 8.96 - 13.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.383 10.6 1.15

5140 Toluene µg/L 13.7 13.9 11.1 - 16.7 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.285 14.0 0.920

5155 1,2,4-Trichlorobenzene µg/L 9.40 10.8 8.64 - 13.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.698 10.4 1.40

5160 1,1,1-Trichloroethane µg/L 10.6 11.2 8.96 - 13.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.54 11.1 0.871

5165 1,1,2-Trichloroethane µg/L 13.3 14.1 11.3 - 16.9 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.972 14.1 0.806

5170 Trichloroethylene µg/L 15.7 16.0 12.8 - 19.2 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.193 15.4 1.30

5235 Vinyl chloride µg/L 12.8 9.80 5.88 - 13.7 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.39 10.7 1.53
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840) (Continued)

5260 Xylenes, total µg/L 18.0 17.7 14.2 - 21.2 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.117 18.2 1.40
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840)

4375 Benzene µg/L 14.3 13.7 11.0 - 16.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.656 13.7 0.903

4455 Carbon tetrachloride µg/L 5.14 5.10 3.06 - 7.14 Acceptable EPA 524.3 1 2009 8/22/2013 0.154 5.05 0.611

4475 Chlorobenzene µg/L 6.44 6.13 3.68 - 8.58 Acceptable EPA 524.3 1 2009 8/22/2013 0.372 6.26 0.491

4610 1,2-Dichlorobenzene µg/L 9.24 8.58 5.15 - 12.0 Acceptable EPA 524.3 1 2009 8/22/2013 0.739 8.64 0.812

4620 1,4-Dichlorobenzene µg/L 13.3 12.8 10.2 - 15.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.330 12.9 1.24

4635 1,2-Dichloroethane µg/L 20.8 19.1 15.3 - 22.9 Acceptable EPA 524.3 1 2009 8/22/2013 1.20 19.3 1.22

4640 1,1-Dichloroethylene µg/L 3.52 3.14 1.88 - 4.40 Acceptable EPA 524.3 1 2009 8/22/2013 0.162 3.45 0.411

4645 cis-1,2-Dichloroethylene µg/L 12.5 12.3 9.84 - 14.8 Acceptable EPA 524.3 1 2009 8/22/2013 0.101 12.4 0.998

4700 trans-1,2-Dichloroethylene µg/L 17.3 15.7 12.6 - 18.8 Acceptable EPA 524.3 1 2009 8/22/2013 0.675 16.3 1.52

4655 1,2-Dichloropropane µg/L 9.69 9.28 5.57 - 13.0 Acceptable EPA 524.3 1 2009 8/22/2013 0.689 9.33 0.524

4765 Ethylbenzene µg/L 7.43 6.98 4.19 - 9.77 Acceptable EPA 524.3 1 2009 8/22/2013 0.796 7.04 0.489

4975 Methylene chloride (Dichloromethane) µg/L 8.70 8.16 4.90 - 11.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.401 8.35 0.871

5100 Styrene µg/L 11.9 11.7 9.36 - 14.0 Acceptable EPA 524.3 1 2009 8/22/2013 0.143 11.7 1.05

5115 Tetrachloroethylene µg/L 11.5 11.2 8.96 - 13.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.746 10.6 1.15

5140 Toluene µg/L 14.5 13.9 11.1 - 16.7 Acceptable EPA 524.3 1 2009 8/22/2013 0.584 14.0 0.920

5155 1,2,4-Trichlorobenzene µg/L 11.3 10.8 8.64 - 13.0 Acceptable EPA 524.3 1 2009 8/22/2013 0.656 10.4 1.40

5160 1,1,1-Trichloroethane µg/L 11.5 11.2 8.96 - 13.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.493 11.1 0.871

5165 1,1,2-Trichloroethane µg/L 14.6 14.1 11.3 - 16.9 Acceptable EPA 524.3 1 2009 8/22/2013 0.640 14.1 0.806

5170 Trichloroethylene µg/L 16.2 16.0 12.8 - 19.2 Acceptable EPA 524.3 1 2009 8/22/2013 0.576 15.4 1.30

5235 Vinyl chloride µg/L 11.4 9.80 5.88 - 13.7 Acceptable EPA 524.3 1 2009 8/22/2013 0.481 10.7 1.53
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840) (Continued)

5260 Xylenes, total µg/L 18.4 17.7 14.2 - 21.2 Acceptable EPA 524.3 1 2009 8/22/2013 0.168 18.2 1.40
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841)

4385 Bromobenzene µg/L 9.94 10.3 8.24 - 12.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.61 10.5 0.926

4390 Bromochloromethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 7/25/2013

4950 Bromomethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 7/25/2013

5000 tert-Butyl methyl ether (MTBE) µg/L 17.2 16.2 13.0 - 19.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.0159 17.2 1.68

4435 n-Butylbenzene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 7/25/2013

4440 sec-Butylbenzene µg/L 6.56 6.68 4.01 - 9.35 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.439 6.91 0.789

4445 tert-Butylbenzene µg/L 16.0 16.2 13.0 - 19.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.215 16.4 2.04

4485 Chloroethane µg/L 14.2 12.2 7.32 - 17.1 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.491 13.3 1.82

4960 Chloromethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 7/25/2013

4535 2-Chlorotoluene µg/L 4.41 4.81 2.89 - 6.73 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.949 4.97 0.588

4540 4-Chlorotoluene µg/L 5.54 5.70 3.42 - 7.98 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.639 5.98 0.693

4595 Dibromomethane µg/L 17.7 18.4 14.7 - 22.1 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.963 19.1 1.44

4615 1,3-Dichlorobenzene µg/L 10.2 10.7 8.56 - 12.8 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.684 11.0 1.18

4625 Dichlorodifluoromethane (Freon 12) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 7/25/2013

4630 1,1-Dichloroethane µg/L 9.06 8.18 4.91 - 11.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.618 8.52 0.864

4660 1,3-Dichloropropane µg/L 8.68 9.41 5.65 - 13.2 Acceptable EPA 524.2 4.1 1995 7/25/2013 -1.03 9.46 0.762

4665 2,2-Dichloropropane µg/L 15.4 15.0 12.0 - 18.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.0305 15.3 1.97

4670 1,1-Dichloropropene µg/L 12.9 14.3 11.4 - 17.2 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.674 14.0 1.62

4680 cis-1,3-Dichloropropene µg/L 15.1 16.6 13.3 - 19.9 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.48 15.8 1.56

4685 trans-1,3-Dichloropropene µg/L 5.43 6.17 3.70 - 8.64 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.692 5.89 0.666
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841) (Continued)

5175 Fluorotrichloromethane µg/L 45.1 38.2 22.9 - 53.5 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.305 42.9 7.17

4835 Hexachlorobutadiene µg/L 5.69 7.96 4.78 - 11.1 Acceptable EPA 524.2 4.1 1995 7/25/2013 -1.53 7.17 0.964

4900 Isopropylbenzene µg/L 4.34 4.66 2.80 - 6.52 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.468 4.64 0.644

4910 4-Isopropyltoluene µg/L 8.45 8.66 5.20 - 12.1 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.236 8.66 0.911

5005 Naphthalene µg/L 34.5 35.9 25.1 - 46.7 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.393 36.4 4.76

5090 n-Propylbenzene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 7/25/2013

5105 1,1,1,2-Tetrachloroethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 7/25/2013

5110 1,1,2,2-Tetrachloroethane µg/L 4.22 4.07 2.44 - 5.70 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.171 4.13 0.500

5150 1,2,3-Trichlorobenzene µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 7/25/2013

5180 1,2,3-Trichloropropane (TCP) µg/L 15.7 15.3 12.2 - 18.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.043 15.8 1.76

5210 1,2,4-Trimethylbenzene µg/L 2.45 2.28 1.37 - 3.19 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.164 2.40 0.313

5215 1,3,5-Trimethylbenzene µg/L 7.38 6.88 4.13 - 9.63 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.560 6.93 0.806
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841)

4385 Bromobenzene µg/L 10.3 10.3 8.24 - 12.4 Acceptable EPA 524.3 1 2009 8/22/2013 -0.222 10.5 0.926

4390 Bromochloromethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 8/22/2013

4950 Bromomethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 8/22/2013

5000 tert-Butyl methyl ether (MTBE) µg/L 18.6 16.2 13.0 - 19.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.819 17.2 1.68

4435 n-Butylbenzene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 8/22/2013

4440 sec-Butylbenzene µg/L 7.04 6.68 4.01 - 9.35 Acceptable EPA 524.3 1 2009 8/22/2013 0.169 6.91 0.789

4445 tert-Butylbenzene µg/L 17.0 16.2 13.0 - 19.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.276 16.4 2.04

4485 Chloroethane µg/L 13.9 12.2 7.32 - 17.1 Acceptable EPA 524.3 1 2009 8/22/2013 0.326 13.3 1.82

4960 Chloromethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 8/22/2013

4535 2-Chlorotoluene µg/L 4.68 4.81 2.89 - 6.73 Acceptable EPA 524.3 1 2009 8/22/2013 -0.489 4.97 0.588

4540 4-Chlorotoluene µg/L 5.83 5.70 3.42 - 7.98 Acceptable EPA 524.3 1 2009 8/22/2013 -0.221 5.98 0.693

4595 Dibromomethane µg/L 19.6 18.4 14.7 - 22.1 Acceptable EPA 524.3 1 2009 8/22/2013 0.358 19.1 1.44

4615 1,3-Dichlorobenzene µg/L 10.7 10.7 8.56 - 12.8 Acceptable EPA 524.3 1 2009 8/22/2013 -0.26 11.0 1.18

4625 Dichlorodifluoromethane (Freon 12) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 8/22/2013

4630 1,1-Dichloroethane µg/L 9.05 8.18 4.91 - 11.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.606 8.52 0.864

4660 1,3-Dichloropropane µg/L 9.54 9.41 5.65 - 13.2 Acceptable EPA 524.3 1 2009 8/22/2013 0.103 9.46 0.762

4665 2,2-Dichloropropane µg/L 15.4 15.0 12.0 - 18.0 Acceptable EPA 524.3 1 2009 8/22/2013 0.0305 15.3 1.97

4670 1,1-Dichloropropene µg/L 14.2 14.3 11.4 - 17.2 Acceptable EPA 524.3 1 2009 8/22/2013 0.130 14.0 1.62

4680 cis-1,3-Dichloropropene µg/L 16.0 16.6 13.3 - 19.9 Acceptable EPA 524.3 1 2009 8/22/2013 0.0982 15.8 1.56

4685 trans-1,3-Dichloropropene µg/L 5.71 6.17 3.70 - 8.64 Acceptable EPA 524.3 1 2009 8/22/2013 -0.272 5.89 0.666
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841) (Continued)

5175 Fluorotrichloromethane µg/L 45.2 38.2 22.9 - 53.5 Acceptable EPA 524.3 1 2009 8/22/2013 0.319 42.9 7.17

4835 Hexachlorobutadiene µg/L 7.73 7.96 4.78 - 11.1 Acceptable EPA 524.3 1 2009 8/22/2013 0.583 7.17 0.964

4900 Isopropylbenzene µg/L 4.56 4.66 2.80 - 6.52 Acceptable EPA 524.3 1 2009 8/22/2013 -0.127 4.64 0.644

4910 4-Isopropyltoluene µg/L 8.62 8.66 5.20 - 12.1 Acceptable EPA 524.3 1 2009 8/22/2013 -0.0489 8.66 0.911

5005 Naphthalene µg/L 37.8 35.9 25.1 - 46.7 Acceptable EPA 524.3 1 2009 8/22/2013 0.300 36.4 4.76

5090 n-Propylbenzene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 8/22/2013

5105 1,1,1,2-Tetrachloroethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 8/22/2013

5110 1,1,2,2-Tetrachloroethane µg/L 4.46 4.07 2.44 - 5.70 Acceptable EPA 524.3 1 2009 8/22/2013 0.652 4.13 0.500

5150 1,2,3-Trichlorobenzene µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 8/22/2013

5180 1,2,3-Trichloropropane (TCP) µg/L 17.1 15.3 12.2 - 18.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.754 15.8 1.76

5210 1,2,4-Trimethylbenzene µg/L 2.37 2.28 1.37 - 3.19 Acceptable EPA 524.3 1 2009 8/22/2013 -0.0908 2.40 0.313

5215 1,3,5-Trimethylbenzene µg/L 7.04 6.88 4.13 - 9.63 Acceptable EPA 524.3 1 2009 8/22/2013 0.138 6.93 0.806
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850)

7005 Alachlor µg/L 14.0 14.5 7.98 - 21.0 Acceptable EPA 525.2 2 1995 7/23/2013 0.0286 13.9 2.36

7025 Aldrin µg/L 1.60 2.08 0.938 - 2.64 Acceptable EPA 525.2 2 1995 7/23/2013 -0.147 1.66 0.427

7065 Atrazine µg/L 2.75 2.69 1.48 - 3.90 Acceptable EPA 525.2 2 1995 7/23/2013 -0.5 3.09 0.682

7120 gamma-BHC (Lindane) µg/L 0.986 0.994 0.547 - 1.44 Acceptable EPA 525.2 2 1995 7/23/2013 -0.169 1.02 0.206

7130 Bromacil µg/L < 0.20 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 7/23/2013

7160 Butachlor µg/L 11.7 10.5 5.78 - 15.2 Acceptable EPA 525.2 2 1995 7/23/2013 0.152 11.4 1.68

7410 Diazinon µg/L < 0.10 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 7/23/2013

7470 Dieldrin µg/L 1.87 1.90 1.04 - 2.76 Acceptable EPA 525.2 2 1995 7/23/2013 -0.097 1.89 0.211

7540 Endrin µg/L 1.21 1.27 0.889 - 1.65 Acceptable EPA 525.2 2 1995 7/23/2013 -0.548 1.34 0.228

7685 Heptachlor µg/L 0.908 0.950 0.522 - 1.38 Acceptable EPA 525.2 2 1995 7/23/2013 0.0772 0.896 0.153

7690 Heptachlor epoxide (beta) µg/L 1.36 1.58 0.869 - 2.29 Acceptable EPA 525.2 2 1995 7/23/2013 -1.01 1.59 0.227

6275 Hexachlorobenzene µg/L 0.840 0.924 0.440 - 1.18 Acceptable EPA 525.2 2 1995 7/23/2013 0.129 0.817 0.179

6285 Hexachlorocyclopentadiene µg/L 7.80 6.94 2.01 - 9.98 Acceptable EPA 525.2 2 1995 7/23/2013 0.732 6.18 2.21

7810 Methoxychlor µg/L 11.7 11.7 6.44 - 17.0 Acceptable EPA 525.2 2 1995 7/23/2013 0.109 11.5 1.41

7835 Metolachlor µg/L 14.2 12.8 7.04 - 18.6 Acceptable EPA 525.2 2 1995 7/23/2013 -0.0793 14.5 3.53

7845 Metribuzin µg/L 6.85 7.41 3.70 - 11.1 Acceptable EPA 525.2 2 1995 7/23/2013 0.308 6.44 1.34

7875 Molinate (Ordram) µg/L 6.18 6.54 3.77 - 9.00 Acceptable EPA 525.2 2 1995 7/23/2013 -0.127 6.29 0.854

8035 Prometon µg/L 2.86 0.872 - 3.98 Not Reported   2.59 0.908

8045 Propachlor µg/L 2.79 2.84 1.56 - 4.12 Acceptable EPA 525.2 2 1995 7/23/2013 -0.855 3.13 0.403

8125 Simazine µg/L 8.84 8.10 4.46 - 11.7 Acceptable EPA 525.2 2 1995 7/23/2013 0.325 8.04 2.46
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850) (Continued)

8220 Thiobencarb µg/L < 0.20 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 7/23/2013

8295 Trifluralin µg/L 1.62 1.82 1.00 - 2.64 Acceptable EPA 525.2 2 1995 7/23/2013 -0.495 1.89 0.549
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850)

7005 Alachlor µg/L 15.6 14.5 7.98 - 21.0 Acceptable EPA 505 2.1 1995 7/30/2013 0.708 13.9 2.36

7025 Aldrin µg/L 1.93 2.08 0.938 - 2.64 Acceptable EPA 505 2.1 1995 7/30/2013 0.625 1.66 0.427

7065 Atrazine µg/L 2.69 1.48 - 3.90 Not Reported   3.09 0.682

7120 gamma-BHC (Lindane) µg/L 1.07 0.994 0.547 - 1.44 Acceptable EPA 505 2.1 1995 7/30/2013 0.238 1.02 0.206

7130 Bromacil µg/L < 2.00 0.00 - 2.00 Not Reported   

7160 Butachlor µg/L 10.5 5.78 - 15.2 Not Reported   11.4 1.68

7410 Diazinon µg/L < 2.00 0.00 - 2.00 Not Reported   

7470 Dieldrin µg/L 1.89 1.90 1.04 - 2.76 Acceptable EPA 505 2.1 1995 7/30/2013 -0.00219 1.89 0.211

7540 Endrin µg/L 1.32 1.27 0.889 - 1.65 Acceptable EPA 505 2.1 1995 7/30/2013 -0.0661 1.34 0.228

7685 Heptachlor µg/L 0.817 0.950 0.522 - 1.38 Acceptable EPA 505 2.1 1995 7/30/2013 -0.516 0.896 0.153

7690 Heptachlor epoxide (beta) µg/L 1.68 1.58 0.869 - 2.29 Acceptable EPA 505 2.1 1995 7/30/2013 0.399 1.59 0.227

6275 Hexachlorobenzene µg/L 0.924 0.440 - 1.18 Not Reported   0.817 0.179

6285 Hexachlorocyclopentadiene µg/L 6.94 2.01 - 9.98 Not Reported   6.18 2.21

7810 Methoxychlor µg/L 11.9 11.7 6.44 - 17.0 Acceptable EPA 505 2.1 1995 7/30/2013 0.251 11.5 1.41

7835 Metolachlor µg/L 12.8 7.04 - 18.6 Not Reported   14.5 3.53

7845 Metribuzin µg/L 7.41 3.70 - 11.1 Not Reported   6.44 1.34

7875 Molinate (Ordram) µg/L 6.54 3.77 - 9.00 Not Reported   6.29 0.854

8035 Prometon µg/L 2.86 0.872 - 3.98 Not Reported   2.59 0.908

8045 Propachlor µg/L 2.84 1.56 - 4.12 Not Reported   3.13 0.403

8125 Simazine µg/L 8.10 4.46 - 11.7 Not Reported   8.04 2.46
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850) (Continued)

8220 Thiobencarb µg/L < 2.00 0.00 - 2.00 Not Reported   

8295 Trifluralin µg/L 1.82 1.00 - 2.64 Not Reported   1.89 0.549

WS Carbamate/Carbamoxyloxime Pesticides (cat# 846)

7010 Aldicarb µg/L 26.0 28.0 21.0 - 35.0 Acceptable EPA 531.2 1 2001 7/26/2013 -0.639 27.6 2.54

7015 Aldicarb sulfone µg/L 16.4 16.2 12.2 - 20.2 Acceptable EPA 531.2 1 2001 7/26/2013 -0.278 16.7 1.10

7020 Aldicarb sulfoxide µg/L 27.1 29.6 22.2 - 37.0 Acceptable EPA 531.2 1 2001 7/26/2013 -0.00734 27.1 2.63

8080 Baygon µg/L 69.0 70.1 57.0 - 83.2 Acceptable EPA 531.2 1 2001 7/26/2013 -0.213 69.9 4.16

7195 Carbaryl µg/L 24.6 26.4 19.8 - 33.0 Acceptable EPA 531.2 1 2001 7/26/2013 0.282 24.2 1.50

7205 Carbofuran µg/L 84.1 85.8 47.2 - 124 Acceptable EPA 531.2 1 2001 7/26/2013 0.0660 83.6 8.05

7710 3-Hydroxycarbofuran µg/L 35.1 35.4 28.3 - 42.5 Acceptable EPA 531.2 1 2001 7/26/2013 0.0220 35.0 2.68

7800 Methiocarb µg/L 47.8 47.5 37.1 - 56.7 Acceptable EPA 531.2 1 2001 7/26/2013 0.886 44.8 3.33

7805 Methomyl µg/L 37.0 38.4 30.7 - 46.1 Acceptable EPA 531.2 1 2001 7/26/2013 -0.132 37.4 3.04

7940 Oxamyl (vydate) µg/L 58.0 61.0 45.8 - 76.2 Acceptable EPA 531.2 1 2001 7/26/2013 0.530 56.4 3.05

WS Chlordane (cat# 845)

7250 Chlordane, technical µg/L 3.19 3.00 1.65 - 4.35 Acceptable EPA 505 2.1 1995 7/24/2013 0.553 2.90 0.526

WS Chlordane (cat# 845)

7250 Chlordane, technical µg/L 3.09 3.00 1.65 - 4.35 Acceptable EPA 525.2 2 1995 7/23/2013 0.363 2.90 0.526

WS Toxaphene (cat# 844)

8250 Toxaphene µg/L 14.1 8.66 4.76 - 12.6 Not Acceptable EPA 505 2.1 1995 7/24/2013 1.65 9.78 2.62
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TNI
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Performance 
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Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.811 0.812 0.487 - 1.14 Acceptable EPA 504.1 1.1 1995 7/30/2013 -0.0924 0.824 0.142

4585 Ethylene Dibromide (EDB) µg/L 1.69 1.72 1.03 - 2.41 Acceptable EPA 504.1 1.1 1995 7/30/2013 0.286 1.61 0.263

5180 1,2,3-Trichloropropane (TCP) µg/L 0.940 0.854 0.512 - 1.20 Acceptable EPA 504.1 1.1 1995 7/29/2013 0.667 0.873 0.100

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.811 0.812 0.487 - 1.14 Acceptable EPA 8011 1994 7/30/2013 -0.0924 0.824 0.142

4585 Ethylene Dibromide (EDB) µg/L 1.69 1.72 1.03 - 2.41 Acceptable EPA 8011 1994 7/30/2013 0.286 1.61 0.263

5180 1,2,3-Trichloropropane (TCP) µg/L 0.854 0.512 - 1.20 Not Reported   0.873 0.100

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 1.19 0.812 0.487 - 1.14 Not Acceptable EPA 551.1 1 1992 7/18/2013 2.57 0.824 0.142

4585 Ethylene Dibromide (EDB) µg/L 1.85 1.72 1.03 - 2.41 Acceptable EPA 551.1 1 1992 7/18/2013 0.894 1.61 0.263

5180 1,2,3-Trichloropropane (TCP) µg/L 0.854 0.512 - 1.20 Not Reported   0.873 0.100

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.812 0.487 - 1.14 Not Reported   0.824 0.142

4585 Ethylene Dibromide (EDB) µg/L 1.72 1.03 - 2.41 Not Reported   1.61 0.263

5180 1,2,3-Trichloropropane (TCP) µg/L 0.985 0.854 0.512 - 1.20 Acceptable EPA 524.2 4.1 1995 7/23/2013 1.12 0.873 0.100

WS Dioxin (cat# 857)

9618 2,3,7,8-Tetrachlorodibenzo-p-dioxin pg/L 72.0 71.5 41.1 - 85.5 Acceptable EPA 1613 1994 7/18/2013 -0.452 75.8 8.34

WS Dioxin (cat# 857)

9618 2,3,7,8-Tetrachlorodibenzo-p-dioxin pg/L 72.0 71.5 41.1 - 85.5 Acceptable EPA 1613B Appendix A 
1997 7/18/2013 -0.452 75.8 8.34
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TNI
Analyte
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Value

Acceptance 
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Performance 
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Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS PCBs as Decachlorobiphenyl (cat# 839)

8880 Aroclor 1016 µg/L < 0.08 < 0.260 0.00 - 0.260 Acceptable EPA 505 2.1 1995 7/24/2013

8885 Aroclor 1221 µg/L < 0.10 < 0.190 0.00 - 0.190 Acceptable EPA 505 2.1 1995 7/24/2013

8890 Aroclor 1232 µg/L < 0.10 < 0.230 0.00 - 0.230 Acceptable EPA 505 2.1 1995 7/24/2013

8895 Aroclor 1242 µg/L < 0.10 < 0.260 0.00 - 0.260 Acceptable EPA 505 2.1 1995 7/24/2013

8900 Aroclor 1248 µg/L 2.71 2.38 1.36 - 2.90 Acceptable EPA 505 2.1 1995 7/24/2013 0.882 2.46 0.289

8905 Aroclor 1254 µg/L < 0.10 < 0.330 0.00 - 0.330 Acceptable EPA 505 2.1 1995 7/24/2013

8910 Aroclor 1260 µg/L < 0.10 < 0.360 0.00 - 0.360 Acceptable EPA 505 2.1 1995 7/24/2013

8872 PCB Aroclor Identity Identity 1248 1248 Acceptable EPA 505 2.1 1995 7/24/2013 0

9105 PCB as Decachlorobiphenyl µg/L 3.98 0.398 - 7.96 Not Reported   3.52 1.07
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TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
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Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Semivolatiles Ampule #1 (cat# 848)

5500 Acenaphthene µg/L 3.29 3.60 1.79 - 4.51 Acceptable EPA 525.2 2 1995 7/23/2013 -0.109 3.31 0.200

5505 Acenaphthylene µg/L 8.60 9.17 4.32 - 12.3 Acceptable EPA 525.2 2 1995 7/23/2013 -0.374 8.93 0.885

5555 Anthracene µg/L 6.24 6.75 2.93 - 8.76 Acceptable EPA 525.2 2 1995 7/23/2013 0.00373 6.24 0.298

5575 Benzo(a)anthracene µg/L 6.45 6.71 3.70 - 8.50 Acceptable EPA 525.2 2 1995 7/23/2013 -0.145 6.58 0.910

5585 Benzo(b)fluoranthene µg/L 4.74 4.88 2.60 - 6.72 Acceptable EPA 525.2 2 1995 7/23/2013 -0.326 4.94 0.632

5600 Benzo(k)fluoranthene µg/L 1.69 1.88 1.02 - 2.54 Acceptable EPA 525.2 2 1995 7/23/2013 -1.06 2.04 0.329

5590 Benzo(g,h,i)perylene µg/L 4.24 4.01 1.81 - 5.73 Acceptable EPA 525.2 2 1995 7/23/2013 -0.368 4.40 0.451

5580 Benzo(a)pyrene µg/L 1.51 1.80 0.744 - 2.30 Acceptable EPA 525.2 2 1995 7/23/2013 0.0155 1.50 0.321

5670 Butylbenzylphthalate µg/L 58.1 47.1 25.6 - 68.4 Acceptable EPA 525.2 2 1995 7/23/2013 0.932 49.0 9.77

5855 Chrysene µg/L 2.46 2.53 1.45 - 3.25 Acceptable EPA 525.2 2 1995 7/23/2013 -0.0644 2.48 0.311

5895 Dibenz(a,h)anthracene µg/L 1.30 1.19 0.552 - 1.71 Acceptable EPA 525.2 2 1995 7/23/2013 0.242 1.27 0.131

6070 Diethylphthalate µg/L 51.7 47.2 25.4 - 66.7 Acceptable EPA 525.2 2 1995 8/2/2013 0.699 47.0 6.66

6135 Dimethylphthalate µg/L 32.8 27.5 13.2 - 37.8 Acceptable EPA 525.2 2 1995 7/23/2013 1.55 27.5 3.42

5925 Di-n-butylphthalate µg/L 35.6 32.2 17.6 - 46.3 Acceptable EPA 525.2 2 1995 7/23/2013 0.0201 35.4 8.04

6200 Di-n-octylphthalate µg/L 34.7 36.9 18.3 - 51.5 Acceptable EPA 525.2 2 1995 7/23/2013 0.214 32.6 10.1

6062 bis(2-Ethylhexyl)adipate µg/L 28.3 29.0 17.9 - 38.2 Acceptable EPA 525.2 2 1995 7/23/2013 0.102 27.7 5.49

6065 bis(2-Ethylhexyl)phthalate µg/L 29.9 28.4 14.4 - 40.6 Acceptable EPA 525.2 2 1995 7/23/2013 0.0898 29.2 7.21

6265 Fluoranthene µg/L 4.84 5.22 2.52 - 7.05 Acceptable EPA 525.2 2 1995 7/23/2013 -0.388 4.99 0.384

6270 Fluorene µg/L 2.91 2.88 1.68 - 3.68 Acceptable EPA 525.2 2 1995 7/23/2013 -0.412 3.03 0.287

6315 Indeno(1,2,3-cd)pyrene µg/L 4.11 4.69 2.04 - 6.71 Acceptable EPA 525.2 2 1995 7/23/2013 -1.28 4.84 0.574
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Performance 
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Date Z Score Study 
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Study 
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Analyst Name

WS Regulated Semivolatiles Ampule #1 (cat# 848) (Continued)

5005 Naphthalene µg/L 3.52 3.48 1.41 - 4.44 Acceptable EPA 525.2 2 1995 7/23/2013 1.08 3.25 0.248

6615 Phenanthrene µg/L 1.72 2.00 1.27 - 2.52 Acceptable EPA 525.2 2 1995 7/23/2013 -1.12 1.90 0.164

6665 Pyrene µg/L 3.13 3.19 1.90 - 4.12 Acceptable EPA 525.2 2 1995 7/23/2013 -0.153 3.18 0.295

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 69.4 58.9 29.4 - 88.4 Acceptable EPA 515.4 1 2000 7/26/2013 0.912 63.5 6.42

8530 Bentazon µg/L 15.0 17.4 9.01 - 23.7 Acceptable EPA 515.4 1 2000 7/25/2013 -1.67 17.6 1.56

8540 Chloramben µg/L 37.3 9.99 - 50.6 Not Reported   30.4 5.86

8545 2,4-D µg/L 16.9 13.8 6.90 - 20.7 Acceptable EPA 515.4 1 2000 7/26/2013 1.49 13.8 2.08

8550 Dacthal diacid (DCPA) µg/L 48.6 40.5 15.1 - 65.7 Acceptable EPA 515.4 1 2000 7/26/2013 1.24 39.5 7.34

8555 Dalapon µg/L 27.8 28.7 14.4 - 43.0 Acceptable EPA 515.4 1 2000 7/25/2013 -0.274 29.2 5.15

8560 2,4-DB µg/L 38.9 47.5 23.8 - 71.2 Acceptable EPA 515.4 1 2000 7/25/2013 -0.702 43.3 6.27

8595 Dicamba µg/L 29.2 27.9 14.0 - 41.8 Acceptable EPA 515.4 1 2000 7/26/2013 1.46 26.0 2.16

8600 3,5-Dichlorobenzoic acid µg/L 15.4 17.4 8.29 - 23.0 Acceptable EPA 515.4 1 2000 7/25/2013 -0.418 16.7 3.01

8605 Dichlorprop µg/L 24.8 20.4 9.34 - 28.1 Acceptable EPA 515.4 1 2000 7/26/2013 0.382 22.8 5.31

8620 Dinoseb µg/L 16.6 16.3 6.09 - 23.2 Acceptable EPA 515.4 1 2000 7/26/2013 0.410 15.8 1.97

6500 4-Nitrophenol µg/L 21.6 2.16 - 29.2 Not Reported   14.6 3.18

6605 Pentachlorophenol µg/L 14.5 14.1 7.05 - 21.2 Acceptable EPA 515.4 1 2000 7/26/2013 -0.182 14.9 2.20

8645 Picloram µg/L 25.5 23.6 11.8 - 35.4 Acceptable EPA 515.4 1 2000 7/26/2013 1.14 21.8 3.22

8655 2,4,5-T µg/L 30.3 34.5 17.2 - 51.8 Acceptable EPA 515.4 1 2000 7/26/2013 -0.411 31.3 2.47

8650 2,4,5-TP (Silvex) µg/L 23.9 24.6 12.3 - 36.9 Acceptable EPA 515.4 1 2000 7/26/2013 0.0848 23.6 3.58
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 58.9 29.4 - 88.4 Not Reported   63.5 6.42

8530 Bentazon µg/L 17.4 9.01 - 23.7 Not Reported   17.6 1.56

8540 Chloramben µg/L 37.3 9.99 - 50.6 Not Reported   30.4 5.86

8545 2,4-D µg/L 13.8 6.90 - 20.7 Not Reported   13.8 2.08

8550 Dacthal diacid (DCPA) µg/L 40.5 15.1 - 65.7 Not Reported   39.5 7.34

8555 Dalapon µg/L 28.7 14.4 - 43.0 Not Reported   29.2 5.15

8560 2,4-DB µg/L 47.5 23.8 - 71.2 Not Reported   43.3 6.27

8595 Dicamba µg/L 27.9 14.0 - 41.8 Not Reported   26.0 2.16

8600 3,5-Dichlorobenzoic acid µg/L 17.4 8.29 - 23.0 Not Reported   16.7 3.01

8605 Dichlorprop µg/L 20.4 9.34 - 28.1 Not Reported   22.8 5.31

8620 Dinoseb µg/L 16.3 6.09 - 23.2 Not Reported   15.8 1.97

6500 4-Nitrophenol µg/L 21.6 2.16 - 29.2 Not Reported   14.6 3.18

6605 Pentachlorophenol µg/L 15.9 14.1 7.05 - 21.2 Acceptable EPA 525.2 2 1995 7/23/2013 0.453 14.9 2.20

8645 Picloram µg/L 23.6 11.8 - 35.4 Not Reported   21.8 3.22

8655 2,4,5-T µg/L 34.5 17.2 - 51.8 Not Reported   31.3 2.47

8650 2,4,5-TP (Silvex) µg/L 24.6 12.3 - 36.9 Not Reported   23.6 3.58
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 58.9 29.4 - 88.4 Not Reported   63.5 6.42

8530 Bentazon µg/L 17.4 9.01 - 23.7 Not Reported   17.6 1.56

8540 Chloramben µg/L 37.3 9.99 - 50.6 Not Reported   30.4 5.86

8545 2,4-D µg/L 13.8 6.90 - 20.7 Not Reported   13.8 2.08

8550 Dacthal diacid (DCPA) µg/L 40.5 15.1 - 65.7 Not Reported   39.5 7.34

8555 Dalapon µg/L 28.7 28.7 14.4 - 43.0 Acceptable EPA 552.3 1 2003 7/26/2013 -0.0993 29.2 5.15

8560 2,4-DB µg/L 47.5 23.8 - 71.2 Not Reported   43.3 6.27

8595 Dicamba µg/L 27.9 14.0 - 41.8 Not Reported   26.0 2.16

8600 3,5-Dichlorobenzoic acid µg/L 17.4 8.29 - 23.0 Not Reported   16.7 3.01

8605 Dichlorprop µg/L 20.4 9.34 - 28.1 Not Reported   22.8 5.31

8620 Dinoseb µg/L 16.3 6.09 - 23.2 Not Reported   15.8 1.97

6500 4-Nitrophenol µg/L 21.6 2.16 - 29.2 Not Reported   14.6 3.18

6605 Pentachlorophenol µg/L 14.1 7.05 - 21.2 Not Reported   14.9 2.20

8645 Picloram µg/L 23.6 11.8 - 35.4 Not Reported   21.8 3.22

8655 2,4,5-T µg/L 34.5 17.2 - 51.8 Not Reported   31.3 2.47

8650 2,4,5-TP (Silvex) µg/L 24.6 12.3 - 36.9 Not Reported   23.6 3.58

WS Regulated Semivolatiles #2 Herbicides (cat# 849)

9390 Diquat µg/L 7.11 13.2 6.60 - 19.8 Acceptable EPA 549.2 1 1997 8/9/2013 -1.86 10.7 1.91

7525 Endothall µg/L 136 168 84.0 - 252 Acceptable EPA 548.1 1 1992 8/8/2013 -0.417 150 33.8

9411 Glyphosate µg/L 413 387 310 - 464 Acceptable EPA 547 1990 7/30/2013 1.02 386 26.4

9528 Paraquat µg/L 14.6 30.6 13.4 - 38.4 Acceptable EPA 549.2 1 1997 8/9/2013 -1.68 21.3 4.00
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Hardness (cat# 555)

1035 Calcium mg/L 36.4 35.8 30.4 - 41.2 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.404 35.7 1.75

1085 Magnesium mg/L 9.72 9.33 7.93 - 10.7 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.728 9.29 0.584

1155 Sodium mg/L 34.5 33.0 28.0 - 38.0 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.709 33.2 1.90

1550 Calcium Hardness as CaCO3 mg/L 90.9 89.5 76.1 - 103 Acceptable EPA 200.7 4.4 1994 8/8/2013 0.232 89.9 4.37

1755 Total Hardness as CaCO3 mg/L 131 128 109 - 147 Acceptable EPA 200.7 4.4 1994 8/8/2013 0.663 128 4.66

WS Hardness (cat# 555)

1035 Calcium mg/L 35.8 30.4 - 41.2 Not Reported  35.7 1.75

1085 Magnesium mg/L 9.33 7.93 - 10.7 Not Reported  9.29 0.584

1155 Sodium mg/L 33.0 28.0 - 38.0 Not Reported  33.2 1.90

1550 Calcium Hardness as CaCO3 mg/L 90.9 89.5 76.1 - 103 Acceptable SM2340B 20th ED 1997 8/8/2013 0.232 89.9 4.37

1755 Total Hardness as CaCO3 mg/L 131 128 109 - 147 Acceptable SM2340B 20th ED 1997 8/8/2013 0.663 128 4.66

WS Hardness (cat# 555)

1035 Calcium mg/L 35.8 30.4 - 41.2 Not Reported  35.7 1.75

1085 Magnesium mg/L 9.33 7.93 - 10.7 Not Reported  9.29 0.584

1155 Sodium mg/L 33.0 28.0 - 38.0 Not Reported  33.2 1.90

1550 Calcium Hardness as CaCO3 mg/L 90.9 89.5 76.1 - 103 Acceptable SM2340B 22nd ED 2011 8/8/2013 0.232 89.9 4.37

1755 Total Hardness as CaCO3 mg/L 131 128 109 - 147 Acceptable SM2340B 22nd ED 2011 8/8/2013 0.663 128 4.66

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 54.0 57.7 51.9 - 63.5 Acceptable SM2320B 20th ED 1997 7/23/2013 -1.14 57.4 2.95

1575 Chloride mg/L 102 107 91.0 - 123 Acceptable EPA 300.0 2.1 1993 7/24/2013 -0.672 105 3.96

1610 Conductivity at 25°C µmhos/cm 928 909 818 - 1000 Acceptable SM2510B 20th ED 1997 7/23/2013 0.0883 926 19.0

1730 Fluoride mg/L 6.11 6.48 5.83 - 7.13 Acceptable SM4500F- C 20th ED 
1997 7/30/2013 -0.823 6.30 0.236

1820 Nitrate + Nitrite as N mg/L 8.30 8.74 7.43 - 10.0 Acceptable EPA 300.0 2.1 1993 7/24/2013 -0.617 8.50 0.316

1810 Nitrate as N mg/L 8.30 8.74 7.87 - 9.61 Acceptable EPA 300.0 2.1 1993 7/24/2013 -0.672 8.52 0.329

1125 Potassium mg/L 35.2 37.7 32.0 - 43.4 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.954 37.1 2.04

2000 Sulfate mg/L 152 158 134 - 182 Acceptable EPA 300.0 2.1 1993 7/24/2013 -0.416 154 5.76

1955 Total Dissolved Solids at 180°C mg/L 608 614 491 - 737 Acceptable SM2540C 20th ED 1997 7/25/2013 0.611 594 23.0

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 54.0 57.7 51.9 - 63.5 Acceptable SM2320B 22nd ED 2011 7/23/2013 -1.14 57.4 2.95

1575 Chloride mg/L 107 91.0 - 123 Not Reported  105 3.96

1610 Conductivity at 25°C µmhos/cm 928 909 818 - 1000 Acceptable SM2510B 22nd ED 2011 7/23/2013 0.0883 926 19.0

1730 Fluoride mg/L 6.11 6.48 5.83 - 7.13 Acceptable SM4500F- C 22nd ED 
2011 7/30/2013 -0.823 6.30 0.236

1820 Nitrate + Nitrite as N mg/L 8.16 8.74 7.43 - 10.0 Acceptable EPA 353.2 2 1993 7/26/2013 -1.06 8.50 0.316

1810 Nitrate as N mg/L 8.16 8.74 7.87 - 9.61 Acceptable EPA 353.2 2 1993 7/26/2013 -1.1 8.52 0.329

1125 Potassium mg/L 37.7 32.0 - 43.4 Not Reported  37.1 2.04

2000 Sulfate mg/L 158 134 - 182 Not Reported  154 5.76

1955 Total Dissolved Solids at 180°C mg/L 608 614 491 - 737 Acceptable SM2540C 22nd ED 2011 7/25/2013 0.611 594 23.0

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 4 of 66



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 54.0 57.7 51.9 - 63.5 Acceptable SM2320B SM2320B-
1997 7/23/2013 -1.14 57.4 2.95

1575 Chloride mg/L 107 91.0 - 123 Not Reported  105 3.96

1610 Conductivity at 25°C µmhos/cm 928 909 818 - 1000 Acceptable SM2510B SM2510B-
2011 7/23/2013 0.0883 926 19.0

1730 Fluoride mg/L 6.20 6.48 5.83 - 7.13 Acceptable EPA 300.0 2.1 1993 8/6/2013 -0.441 6.30 0.236

1820 Nitrate + Nitrite as N mg/L 8.74 7.43 - 10.0 Not Reported  8.50 0.316

1810 Nitrate as N mg/L 8.74 7.87 - 9.61 Not Reported  8.52 0.329

1125 Potassium mg/L 37.7 32.0 - 43.4 Not Reported  37.1 2.04

2000 Sulfate mg/L 158 134 - 182 Not Reported  154 5.76

1955 Total Dissolved Solids at 180°C mg/L 608 614 491 - 737 Acceptable SM2540C online 7/25/2013 0.611 594 23.0

WS pH (cat# 552)

1900 pH S.U. 6.19 6.19 5.99 - 6.39 Acceptable EPA 150.1 1983 7/23/2013 -0.38 6.20 0.0394

WS pH (cat# 552)

1900 pH S.U. 6.19 6.19 5.99 - 6.39 Acceptable SM4500H+ B 20th ED 
1996 7/23/2013 -0.38 6.20 0.0394

WS pH (cat# 552)

1900 pH S.U. 6.19 6.19 5.99 - 6.39 Acceptable SM4500H+ B 22nd ED 
2011 7/23/2013 -0.38 6.20 0.0394

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 312 316 253 - 379 Acceptable EPA 200.8 5.4 1994 8/14/2013 -0.474 320 17.8

1005 Antimony µg/L 34.5 36.6 25.6 - 47.6 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.741 36.2 2.31

1010 Arsenic µg/L 11.3 11.8 8.26 - 15.3 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.436 11.7 0.910

1015 Barium µg/L 838 855 727 - 983 Acceptable EPA 200.8 5.4 1994 8/14/2013 -0.215 846 35.1

1020 Beryllium µg/L 9.93 10.2 8.67 - 11.7 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.323 10.1 0.472

1025 Boron µg/L 1320 1120 - 1520 Not Reported  1300 60.2

1030 Cadmium µg/L 32.5 33.9 27.1 - 40.7 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.519 33.2 1.46

1040 Chromium µg/L 160 163 138 - 187 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.343 162 6.95

1055 Copper µg/L 1270 1350 1220 - 1480 Acceptable EPA 200.8 5.4 1994 8/14/2013 -1.06 1340 68.2

1070 Iron µg/L 1290 1100 - 1480 Not Reported  1290 58.9

1075 Lead µg/L 13.0 14.0 9.80 - 18.2 Acceptable EPA 200.8 5.4 1994 8/13/2013 -1.01 14.0 1.02

1090 Manganese µg/L 440 445 378 - 512 Acceptable EPA 200.8 5.4 1994 8/14/2013 -0.722 454 19.1

1100 Molybdenum µg/L 94.6 102 86.7 - 117 Acceptable EPA 200.8 5.4 1994 8/13/2013 -1.09 99.1 4.13

1105 Nickel µg/L 246 253 215 - 291 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.398 251 12.1

1140 Selenium µg/L 21.0 21.2 17.0 - 25.4 Acceptable EPA 200.8 5.4 1994 8/13/2013 0.114 20.8 1.54

1150 Silver µg/L 45.6 47.3 33.1 - 61.5 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.387 46.5 2.41

1165 Thallium µg/L 7.95 8.27 5.79 - 10.8 Acceptable EPA 200.8 5.4 1994 8/13/2013 -0.143 8.03 0.569

1185 Vanadium µg/L 452 466 396 - 536 Acceptable EPA 200.8 5.4 1994 8/14/2013 -0.31 457 16.8

1190 Zinc µg/L 289 306 260 - 352 Acceptable EPA 200.8 5.4 1994 8/14/2013 -1.1 307 16.2

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 267 316 253 - 379 Acceptable EPA 200.7 4.4 1994 8/7/2013 -3.0 320 17.8

1005 Antimony µg/L 36.6 25.6 - 47.6 Not Reported  36.2 2.31

1010 Arsenic µg/L 11.8 8.26 - 15.3 Not Reported  11.7 0.910

1015 Barium µg/L 851 855 727 - 983 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.155 846 35.1

1020 Beryllium µg/L 9.91 10.2 8.67 - 11.7 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.366 10.1 0.472

1025 Boron µg/L 1150 1320 1120 - 1520 Acceptable EPA 200.7 4.4 1994 8/7/2013 -2.51 1300 60.2

1030 Cadmium µg/L 29.8 33.9 27.1 - 40.7 Acceptable EPA 200.7 4.4 1994 8/7/2013 -2.37 33.2 1.46

1040 Chromium µg/L 161 163 138 - 187 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.199 162 6.95

1055 Copper µg/L 1270 1350 1220 - 1480 Acceptable EPA 200.7 4.4 1994 8/7/2013 -1.06 1340 68.2

1070 Iron µg/L 1220 1290 1100 - 1480 Acceptable EPA 200.7 4.4 1994 8/7/2013 -1.23 1290 58.9

1075 Lead µg/L 14.0 9.80 - 18.2 Not Reported  14.0 1.02

1090 Manganese µg/L 464 445 378 - 512 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.534 454 19.1

1100 Molybdenum µg/L 91.5 102 86.7 - 117 Acceptable EPA 200.7 4.4 1994 8/7/2013 -1.84 99.1 4.13

1105 Nickel µg/L 256 253 215 - 291 Acceptable EPA 200.7 4.4 1994 8/7/2013 0.429 251 12.1

1140 Selenium µg/L 21.2 17.0 - 25.4 Not Reported  20.8 1.54

1150 Silver µg/L 46.5 47.3 33.1 - 61.5 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.0141 46.5 2.41

1165 Thallium µg/L 8.27 5.79 - 10.8 Not Reported  8.03 0.569

1185 Vanadium µg/L 429 466 396 - 536 Acceptable EPA 200.7 4.4 1994 8/7/2013 -1.68 457 16.8

1190 Zinc µg/L 298 306 260 - 352 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.541 307 16.2

WS Mercury (cat# 551)

1095 Mercury µg/L 3.81 3.75 2.62 - 4.88 Acceptable EPA 245.1 3 1994 7/25/2013 0.371 3.69 0.317

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 14.5 15.1 12.1 - 18.1 Acceptable EPA 218.6 3.3 1994 7/31/2013 -0.217 14.7 1.14

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 15.0 15.1 12.1 - 18.1 Acceptable SM3500Cr B 20th ED 
1997 7/30/2013 0.224 14.7 1.14

WS Hexavalent Chromium (cat# 854)

1045 Hexavalent Chromium µg/L 15.0 15.1 12.1 - 18.1 Acceptable SM3500Cr B 22nd ED 
2011 7/30/2013 0.224 14.7 1.14

WS Vanadium (cat# 856)

1185 Vanadium µg/L 10.9 12.7 11.1 - 14.2 Not Acceptable EPA 200.8 5.4 1994 8/13/2013 -2.29 12.4 0.672

WS Vanadium (cat# 856)

1185 Vanadium µg/L 12.2 12.7 11.1 - 14.2 Acceptable EPA 200.7 4.4 1994 8/7/2013 -0.353 12.4 0.672

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 145 146 102 - 190 Acceptable EPA 300.1 1 2000 7/25/2013 0.929 138 8.04

1595 Chlorite µg/L 236 231 162 - 300 Acceptable EPA 300.1 1 2000 7/25/2013 -0.0446 237 18.7

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 141 146 102 - 190 Acceptable EPA 300.0 2.1 1993 7/25/2013 0.431 138 8.04

1595 Chlorite µg/L 253 231 162 - 300 Acceptable EPA 300.0 2.1 1993 7/25/2013 0.862 237 18.7

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 146 102 - 190 Not Reported  138 8.04

1595 Chlorite µg/L 302 231 162 - 300 Not Acceptable EPA 317.0 2 7/25/2013 3.48 237 18.7

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 141 146 102 - 190 Acceptable EPA 9056 1996 7/25/2013 0.431 138 8.04

1595 Chlorite µg/L 231 162 - 300 Not Reported  237 18.7

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Inorganic Disinfection #1 (cat# 5270)

1570 Chlorate µg/L 145 146 102 - 190 Acceptable EPA 300.1 1997 7/25/2013 0.929 138 8.04

1595 Chlorite µg/L 236 231 162 - 300 Acceptable EPA 300.1 1997 7/25/2013 -0.0446 237 18.7

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 32.2 37.4 26.2 - 48.6 Acceptable EPA 300.1 1 2000 7/25/2013 -1.89 36.4 2.22

1540 Bromide µg/L 100 106 90.1 - 122 Acceptable EPA 300.1 1 2000 7/25/2013 -0.381 103 7.03

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 36.9 37.4 26.2 - 48.6 Acceptable EPA 317.0 2 7/25/2013 0.222 36.4 2.22

1540 Bromide µg/L 106 90.1 - 122 Not Reported  103 7.03

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 37.4 26.2 - 48.6 Not Reported  36.4 2.22

1540 Bromide µg/L 107 106 90.1 - 122 Acceptable EPA 300.0 2.1 1993 7/25/2013 0.615 103 7.03

WS Inorganic Disinfection #2 (cat# 5260)

1535 Bromate µg/L 32.2 37.4 26.2 - 48.6 Acceptable EPA 300.1 1997 7/25/2013 -1.89 36.4 2.22

1540 Bromide µg/L 100 106 90.1 - 122 Acceptable EPA 300.1 1997 7/25/2013 -0.381 103 7.03

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.73 1.74 1.48 - 2.00 Acceptable EPA 300.1 1 2000 7/19/2013 -0.371 1.76 0.0834

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.77 1.74 1.48 - 2.00 Acceptable EPA 300.0 2.1 1993 7/18/2013 0.108 1.76 0.0834

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.63 1.74 1.48 - 2.00 Acceptable EPA 353.2 2 1993 7/17/2013 -1.57 1.76 0.0834

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Date Z Score Study 

Mean

Study 
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Analyst Name

WS Nitrite (cat# 594)

1840 Nitrite as N mg/L 1.73 1.74 1.48 - 2.00 Acceptable EPA 300.1 1997 7/19/2013 -0.371 1.76 0.0834

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable EPA 365.1 2 1993 7/18/2013 2.89 1.16 0.0738

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable SM4500P E 20th ED 
1997 7/18/2013 2.89 1.16 0.0738

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable SM4500P E 22nd ED 
2011 7/18/2013 2.89 1.16 0.0738

WS o-Phosphate Nutrients (cat# 558)

1870 ortho-Phosphate as P mg/L 1.37 1.16 0.986 - 1.33 Not Acceptable SM4500P F 22nd ED 
2011 7/18/2013 2.89 1.16 0.0738

WS Residual Chlorine (cat# 593)

1945 Free Residual Chlorine mg/L 0.690 0.694 0.537 - 0.851 Acceptable SM4500Cl G 20th ED 
1993 7/18/2013 0.432 0.661 0.0668

1940 Total Residual Chlorine mg/L 0.690 0.694 0.576 - 0.802 Acceptable SM4500Cl G 20th ED 
1993 7/18/2013 0.162 0.684 0.0388

WS Residual Chlorine (cat# 593)

1945 Free Residual Chlorine mg/L 0.690 0.694 0.537 - 0.851 Acceptable SM4500Cl G 22nd ED 
2011 7/18/2013 0.432 0.661 0.0668

1940 Total Residual Chlorine mg/L 0.690 0.694 0.576 - 0.802 Acceptable SM4500Cl G 22nd ED 
2011 7/18/2013 0.162 0.684 0.0388

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.344 0.356 0.267 - 0.445 Acceptable EPA 335.4 1993 7/19/2013 0.169 0.339 0.0275

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.341 0.356 0.267 - 0.445 Acceptable SM4500CN F 20th ED 
1997 8/6/2013 0.0598 0.339 0.0275

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.341 0.356 0.267 - 0.445 Acceptable SM4500CN F 22nd ED 
2011 8/6/2013 0.0598 0.339 0.0275

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.334 0.356 0.267 - 0.445 Acceptable SM4500CN G 22nd ED 
2011 7/25/2013 -0.194 0.339 0.0275

WS Cyanide (cat# 556)

1645 Cyanide, total mg/L 0.334 0.356 0.267 - 0.445 Acceptable SM4500CN G 20th ED 
1997 7/25/2013 -0.194 0.339 0.0275

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 11.9 11.6 10.3 - 12.8 Acceptable SM5310C 20th ED 1996 7/19/2013 0.202 11.8 0.409

2040 Total Organic Carbon (TOC) mg/L 12.0 11.6 9.28 - 13.9 Acceptable SM5310C 20th ED 1996 7/19/2013 0.428 11.8 0.492

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 11.9 11.6 10.3 - 12.8 Acceptable SM5310C 22nd ED 2011 7/19/2013 0.202 11.8 0.409

2040 Total Organic Carbon (TOC) mg/L 12.0 11.6 9.28 - 13.9 Acceptable SM5310C 22nd ED 2011 7/19/2013 0.428 11.8 0.492

WS Perchlorate (cat# 903)

1895 Perchlorate µg/L 8.42 8.37 6.70 - 10.0 Acceptable EPA 314.0 1 1999 7/18/2013 0.330 8.17 0.760

WS Perchlorate (cat# 903)

1895 Perchlorate µg/L 7.91 8.37 6.70 - 10.0 Acceptable EPA 331.0 1.0 2005 7/19/2013 -0.342 8.17 0.760

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 27.4 26.0 22.1 - 29.9 Acceptable EPA 200.7 4.4 1994 8/8/2013 0.364 26.8 1.67

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 25.5 26.0 22.1 - 29.9 Acceptable SM4500SiO2 C 20th ED 
1997 8/8/2013 -0.771 26.8 1.67

WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 25.5 26.0 22.1 - 29.9 Acceptable SM4500SiO2 C 22nd ED 
2011 8/8/2013 -0.771 26.8 1.67

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS Silica (cat# 902)

1990 Silica as SiO2 mg/L 25.5 26.0 22.1 - 29.9 Acceptable SM4500Si D 19th ED 
1993 8/8/2013 -0.771 26.8 1.67

WS Surfactants - MBAS (cat# 901)

2025 Surfactants - MBAS mg/L 0.339 0.355 0.236 - 0.471 Acceptable SM5540C 20th ED 1993 7/16/2013 -0.399 0.364 0.0620

WS Surfactants - MBAS (cat# 901)

2025 Surfactants - MBAS mg/L 0.339 0.355 0.236 - 0.471 Acceptable SM5540C 22nd ED 2011 7/16/2013 -0.399 0.364 0.0620

WS Corrosivity (cat# 900)

1620 Corrosivity S.I.@ 20°C 1.95 1.82 1.42 - 2.22 Acceptable SM2330B 20th ED 1993 8/8/2013 0.973 1.81 0.139

WS Corrosivity (cat# 900)

1620 Corrosivity S.I.@ 20°C 1.95 1.82 1.42 - 2.22 Acceptable SM2330B 21st ED 2000 8/8/2013 0.973 1.81 0.139

WS Corrosivity (cat# 900)

1620 Corrosivity S.I.@ 20°C 1.95 1.82 1.42 - 2.22 Acceptable EPA 9040C 2002 8/8/2013 0.973 1.81 0.139

WS Turbidity (cat# 592)

2055 Turbidity NTU 6.88 6.00 5.10 - 6.72 Not Acceptable EPA 180.1 2 1993 7/23/2013 2.69 5.89 0.367

WS Turbidity (cat# 592)

2055 Turbidity NTU 6.88 6.00 5.10 - 6.72 Not Acceptable SM2130B 20th ED 1994 7/23/2013 2.69 5.89 0.367

WS Turbidity (cat# 592)

2055 Turbidity NTU 6.88 6.00 5.10 - 6.72 Not Acceptable SM2130B 22nd ED 2011 7/23/2013 2.69 5.89 0.367

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.235 0.208 0.168 - 0.254 Acceptable SM5910B 20th ED 1994 7/17/2013 1.16 0.210 0.0213

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.235 0.208 0.168 - 0.254 Acceptable SM5910B 22nd ED 2011 7/17/2013 1.16 0.210 0.0213

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Date Z Score Study 

Mean

Study 
Standard 
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Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/27/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/26/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/27/2013 0

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/25/2013 0

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC 20th 
ED 1994 7/26/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 2 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 3 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 4 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 5 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 6 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 7 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 8 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 9 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS MicrobE™ (Coliforms) (cat# 080A)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/27/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/26/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/27/2013 0

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/25/2013 0

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9221B + E EC online 7/26/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080A) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 2 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 3 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 4 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 5 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 6 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 7 CFU/100mL Presence Presence Not Reported   

2525 E.coli - Sample 8 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 9 CFU/100mL Absence Absence Not Reported   

2525 E.coli - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Acceptable

E.coli Evaluation : Not Reported

Fecal Coliform Organism - Escherichia coli, Samples 2, 5 and 7
Total Coliform Organism - Enterobacter cloacae, Samples 1, 3 and 6
Negative (1) Coliform Organism - Proteus mirabilis, Sample 10
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 8 and 9

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 20th 
ED 1997 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B)

2500 Total Coliforms - Sample 1 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080B) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLILERT 
online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 3, 5 and 8
Total Coliform Organism - Enterobacter cloacae, Samples 1, 4 and 7
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 9
Blank - No Organism, Samples 6 and 10

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Eurofins Eaton Analytical, Inc - Monrovia
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Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Presence Presence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 20th 
ED 1998 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 30 of 66



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Presence Presence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080C) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLert18 online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 6, 9 and 10
Total Coliform Organism - Enterobacter cloacae, Samples 3, 7 and 8
Negative (1) Coliform Organism - Proteus mirabilis, Sample 2
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 4
Blank - No Organism, Samples 1 and 5

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 20th 
ED 1997 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D)

2500 Total Coliforms - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 2 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 3 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2500 Total Coliforms - Sample 10 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 36 of 66



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2530 Fecal Coliforms - Sample 1 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 2 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 3 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 4 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 5 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 6 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 7 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 8 CFU/100mL Absence Absence Not Reported   

2530 Fecal Coliforms - Sample 9 CFU/100mL Presence Presence Not Reported   

2530 Fecal Coliforms - Sample 10 CFU/100mL Absence Absence Not Reported   

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS MicrobE™ (Coliforms) (cat# 080D) (Continued)

2525 E.coli - Sample 1 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 2 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 3 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 4 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 5 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 6 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 7 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 8 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 9 CFU/100mL Presence Presence Presence Acceptable SM9223 COLISURE 
online 7/30/2013 0

2525 E.coli - Sample 10 CFU/100mL Absence Absence Absence Acceptable SM9223 COLISURE 
online 7/30/2013 0

Total Coliforms Evaluation : Acceptable

Fecal Coliforms Evaluation : Not Reported

E.coli Evaluation : Acceptable

Fecal Coliform Organism - Escherichia coli, Samples 4, 5 and 9
Total Coliform Organism - Enterobacter cloacae, Samples 2, 3 and 10
Negative (1) Coliform Organism - Proteus mirabilis, Sample 6
Negative (2) Coliform Organism - Pseudomonas aeruginosa, Sample 7
Blank - No Organism, Samples 1 and 8

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported  80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported  62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported  70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 79.0 101 61.1 - 166 Acceptable SM9223B MPN 20th ED 
1997 7/30/2013 -0.829 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 101 63.2 - 177 Not Reported  106 28.4

2525 E.coli (MPN) MPN/100mL 79.0 101 61.0 - 162 Acceptable SM9223B MPN 20th ED 
1997 7/30/2013 -0.81 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported  80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported  62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported  70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 79.0 101 61.1 - 166 Acceptable SM9223B MPN 
online 7/30/2013 -0.829 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 101 63.2 - 177 Not Reported  106 28.4

2525 E.coli (MPN) MPN/100mL 79.0 101 61.0 - 162 Acceptable SM9223B MPN 
online 7/30/2013 -0.81 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported  80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported  62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported  70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 79.0 101 61.1 - 166 Acceptable SM9223 COLert18 20th 
ED 1997 7/30/2013 -0.829 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 101 63.2 - 177 Not Reported  106 28.4

2525 E.coli (MPN) MPN/100mL 79.0 101 61.0 - 162 Acceptable SM9223 COLert18 20th 
ED 1997 7/30/2013 -0.81 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported  80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported  62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported  70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 79.0 101 61.1 - 166 Acceptable SM9223 COLert18 online 7/30/2013 -0.829 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 101 63.2 - 177 Not Reported  106 28.4

2525 E.coli (MPN) MPN/100mL 79.0 101 61.0 - 162 Acceptable SM9223 COLert18 online 7/30/2013 -0.81 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported  80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported  62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported  70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 105 101 61.1 - 166 Acceptable SM9223 COLt18QT 20th 
ED 1998 8/9/2013 0.163 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 105 101 63.2 - 177 Acceptable SM9223 COLt18QT 20th 
ED 1998 8/9/2013 -0.0254 106 28.4

2525 E.coli (MPN) MPN/100mL 105 101 61.0 - 162 Acceptable SM9223 COLt18QT 20th 
ED 1998 8/9/2013 0.219 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported  80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported  62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported  70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 105 101 61.1 - 166 Acceptable SM9223 COLt18QT 
online 8/9/2013 0.163 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 105 101 63.2 - 177 Acceptable SM9223 COLt18QT 
online 8/9/2013 -0.0254 106 28.4

2525 E.coli (MPN) MPN/100mL 105 101 61.0 - 162 Acceptable SM9223 COLt18QT 
online 8/9/2013 0.219 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Report Issued:
Study Dates:

CA00006
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08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported  80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported  62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported  70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 138 101 61.1 - 166 Acceptable SM9223 COLertQT 20th 
ED 1998 8/9/2013 1.42 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 138 101 63.2 - 177 Acceptable SM9223 COLertQT 20th 
ED 1998 8/9/2013 1.14 106 28.4

2525 E.coli (MPN) MPN/100mL 138 101 61.0 - 162 Acceptable SM9223 COLertQT 20th 
ED 1998 8/9/2013 1.52 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 108 56.7 - 116 Not Reported  80.9 14.7

2530 Fecal Coliforms (MF) CFU/100mL 108 30.8 - 126 Not Reported  62.2 23.7

2525 E.coli (MF) CFU/100mL 108 37.1 - 135 Not Reported  70.8 24.5

2500 Total Coliforms (MPN) MPN/100mL 138 101 61.1 - 166 Acceptable SM9223 COLertQT 
online 8/9/2013 1.42 101 26.2

2530 Fecal Coliforms (MPN) MPN/100mL 138 101 63.2 - 177 Acceptable SM9223 COLertQT 
online 8/9/2013 1.14 106 28.4

2525 E.coli (MPN) MPN/100mL 138 101 61.0 - 162 Acceptable SM9223 COLertQT 
online 8/9/2013 1.52 99.5 25.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

WS Heterotrophic Plate Count (cat# 079)

2555 Heterotrophic Plate Count (MF, PP) CFU/mL 55.0 59.0 33.5 - 74.3 Acceptable SM9215B PCA 20th ED 
1998 7/31/2013 0.500 49.9 10.2

2555 Heterotrophic Plate Count (MPN) MPN/mL 54.0 27.3 - 99.7 Not Reported  54.2 18.9

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Heterotrophic Plate Count (cat# 079)

2555 Heterotrophic Plate Count (MF, PP) CFU/mL 55.0 59.0 33.5 - 74.3 Acceptable SM9215B PCA 21st ED 
2000 7/31/2013 0.500 49.9 10.2

2555 Heterotrophic Plate Count (MPN) MPN/mL 54.0 27.3 - 99.7 Not Reported  54.2 18.9

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 43 of 66



Study:

ERA Customer Number:

Laboratory Name:

WS-204

M327601

Eurofins Eaton 
Analytical, Inc - Monrovia

Organic Results

2003 NELAC Evaluation Report

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 44 of 66



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
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CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Chloral Hydrate (cat# 853)

4460 Chloral Hydrate µg/L 36.9 19.5 4.22 - 31.2 Not Acceptable EPA 551.1 1 1992 8/21/2013 8.16 19.3 2.16

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 25.6 25.2 15.1 - 35.3 Acceptable SM 6251 B 21st ED 1994 7/24/2013 0.339 24.8 2.50

9315 Bromochloroacetic acid µg/L 16.5 16.8 10.1 - 23.5 Acceptable SM 6251 B 21st ED 1994 7/24/2013 -0.445 17.3 1.81

9336 Chloroacetic acid µg/L 37.8 42.9 25.7 - 60.1 Acceptable SM 6251 B 21st ED 1994 7/24/2013 -0.553 40.4 4.63

9357 Dibromoacetic acid µg/L 18.6 19.9 11.9 - 27.9 Acceptable SM 6251 B 21st ED 1994 7/24/2013 0.0366 18.5 2.64

9360 Dichloroacetic acid µg/L 47.1 47.0 28.2 - 65.8 Acceptable SM 6251 B 21st ED 1994 7/24/2013 0.544 44.3 5.21

9642 Trichloroacetic acid µg/L 33.3 34.9 20.9 - 48.9 Acceptable SM 6251 B 21st ED 1994 7/24/2013 -0.073 33.5 2.91

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 25.6 25.2 15.1 - 35.3 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 0.339 24.8 2.50

9315 Bromochloroacetic acid µg/L 16.5 16.8 10.1 - 23.5 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 -0.445 17.3 1.81

9336 Chloroacetic acid µg/L 37.8 42.9 25.7 - 60.1 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 -0.553 40.4 4.63

9357 Dibromoacetic acid µg/L 18.6 19.9 11.9 - 27.9 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 0.0366 18.5 2.64

9360 Dichloroacetic acid µg/L 47.1 47.0 28.2 - 65.8 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 0.544 44.3 5.21

9642 Trichloroacetic acid µg/L 33.3 34.9 20.9 - 48.9 Acceptable SM 6251 B 22nd ED 
2007 7/24/2013 -0.073 33.5 2.91

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Haloacetic Acids (HAA) (cat# 852)

9312 Bromoacetic acid µg/L 25.4 25.2 15.1 - 35.3 Acceptable EPA 552.3 1 2003 8/6/2013 0.259 24.8 2.50

9315 Bromochloroacetic acid µg/L 17.2 16.8 10.1 - 23.5 Acceptable EPA 552.3 1 2003 8/6/2013 -0.0594 17.3 1.81

9336 Chloroacetic acid µg/L 40.9 42.9 25.7 - 60.1 Acceptable EPA 552.3 1 2003 8/6/2013 0.117 40.4 4.63

9357 Dibromoacetic acid µg/L 18.2 19.9 11.9 - 27.9 Acceptable EPA 552.3 1 2003 8/6/2013 -0.115 18.5 2.64

9360 Dichloroacetic acid µg/L 44.9 47.0 28.2 - 65.8 Acceptable EPA 552.3 1 2003 8/6/2013 0.121 44.3 5.21

9642 Trichloroacetic acid µg/L 32.5 34.9 20.9 - 48.9 Acceptable EPA 552.3 1 2003 8/6/2013 -0.348 33.5 2.91

WS Gasoline Additives (GAD) (cat# 905)

4370 T-amylmethylether (TAME) µg/L 28.2 28.9 21.6 - 36.8 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.764 30.0 2.35

4420 Tert-Butyl Alcohol µg/L 66.3 48.5 28.9 - 67.5 Acceptable EPA 524.2 4.1 1995 7/22/2013 2.30 45.7 8.95

5000 tert-Butyl methyl ether (MTBE) µg/L 42.5 39.3 31.4 - 47.2 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.172 41.8 4.19

9375 Di-isopropylether (DIPE) µg/L 42.9 36.6 29.7 - 45.7 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.10 39.1 3.48

4770 Ethyl-t-butylether (ETBE) µg/L 45.3 39.5 31.2 - 51.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.813 42.9 2.95

5175 Trichlorofluoromethane (Freon 11) µg/L 24.9 23.1 13.9 - 32.3 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.11 25.3 3.36

5185 Trichlorotrifluoroethane (Freon 113) µg/L 41.6 39.6 26.4 - 52.7 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.459 44.9 7.13

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Gasoline Additives (GAD) (cat# 905)

4370 T-amylmethylether (TAME) µg/L 30.2 28.9 21.6 - 36.8 Acceptable EPA 524.3 1 2009 8/22/2013 0.0868 30.0 2.35

4420 Tert-Butyl Alcohol µg/L 48.5 28.9 - 67.5 Not Reported  45.7 8.95

5000 tert-Butyl methyl ether (MTBE) µg/L 42.6 39.3 31.4 - 47.2 Acceptable EPA 524.3 1 2009 8/22/2013 0.196 41.8 4.19

9375 Di-isopropylether (DIPE) µg/L 38.1 36.6 29.7 - 45.7 Acceptable EPA 524.3 1 2009 8/22/2013 -0.282 39.1 3.48

4770 Ethyl-t-butylether (ETBE) µg/L 42.2 39.5 31.2 - 51.0 Acceptable EPA 524.3 1 2009 8/22/2013 -0.238 42.9 2.95

5175 Trichlorofluoromethane (Freon 11) µg/L 24.4 23.1 13.9 - 32.3 Acceptable EPA 524.3 1 2009 8/22/2013 -0.259 25.3 3.36

5185 Trichlorotrifluoroethane (Freon 113) µg/L 42.1 39.6 26.4 - 52.7 Acceptable EPA 524.3 1 2009 8/22/2013 -0.389 44.9 7.13

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 45.4 42.4 33.9 - 50.9 Acceptable EPA 551.1 1 1992 8/2/2013 0.174 44.6 4.30

4400 Bromoform µg/L 9.70 8.98 7.18 - 10.8 Acceptable EPA 551.1 1 1992 8/2/2013 0.606 9.04 1.09

4575 Chlorodibromomethane µg/L 20.5 19.4 15.5 - 23.3 Acceptable EPA 551.1 1 1992 8/2/2013 0.251 20.0 2.05

4505 Chloroform µg/L 25.6 24.7 19.8 - 29.6 Acceptable EPA 551.1 1 1992 8/2/2013 -0.162 26.0 2.49

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 51.4 42.4 33.9 - 50.9 Not Acceptable EPA 524.2 4.1 1995 8/15/2013 1.57 44.6 4.30

4400 Bromoform µg/L 11.1 8.98 7.18 - 10.8 Not Acceptable EPA 524.2 4.1 1995 8/15/2013 1.89 9.04 1.09

4575 Chlorodibromomethane µg/L 23.2 19.4 15.5 - 23.3 Acceptable EPA 524.2 4.1 1995 8/15/2013 1.57 20.0 2.05

4505 Chloroform µg/L 30.1 24.7 19.8 - 29.6 Not Acceptable EPA 524.2 4.1 1995 8/15/2013 1.64 26.0 2.49

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 44.8 42.4 33.9 - 50.9 Acceptable EPA 524.3 1 2009 8/22/2013 0.0344 44.6 4.30

4400 Bromoform µg/L 8.45 8.98 7.18 - 10.8 Acceptable EPA 524.3 1 2009 8/22/2013 -0.545 9.04 1.09

4575 Chlorodibromomethane µg/L 18.8 19.4 15.5 - 23.3 Acceptable EPA 524.3 1 2009 8/22/2013 -0.579 20.0 2.05

4505 Chloroform µg/L 26.2 24.7 19.8 - 29.6 Acceptable EPA 524.3 1 2009 8/22/2013 0.0790 26.0 2.49

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840)

4375 Benzene µg/L 14.0 13.7 11.0 - 16.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.324 13.7 0.903

4455 Carbon tetrachloride µg/L 4.51 5.10 3.06 - 7.14 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.878 5.05 0.611

4475 Chlorobenzene µg/L 6.06 6.13 3.68 - 8.58 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.402 6.26 0.491

4610 1,2-Dichlorobenzene µg/L 8.21 8.58 5.15 - 12.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.529 8.64 0.812

4620 1,4-Dichlorobenzene µg/L 12.4 12.8 10.2 - 15.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.397 12.9 1.24

4635 1,2-Dichloroethane µg/L 20.8 19.1 15.3 - 22.9 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.20 19.3 1.22

4640 1,1-Dichloroethylene µg/L 3.93 3.14 1.88 - 4.40 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.16 3.45 0.411

4645 cis-1,2-Dichloroethylene µg/L 13.2 12.3 9.84 - 14.8 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.802 12.4 0.998

4700 trans-1,2-Dichloroethylene µg/L 18.0 15.7 12.6 - 18.8 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.14 16.3 1.52

4655 1,2-Dichloropropane µg/L 8.71 9.28 5.57 - 13.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 -1.18 9.33 0.524

4765 Ethylbenzene µg/L 7.36 6.98 4.19 - 9.77 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.653 7.04 0.489

4975 Methylene chloride (Dichloromethane) µg/L 9.26 8.16 4.90 - 11.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.04 8.35 0.871

5100 Styrene µg/L 13.6 11.7 9.36 - 14.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.75 11.7 1.05

5115 Tetrachloroethylene µg/L 10.2 11.2 8.96 - 13.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.383 10.6 1.15

5140 Toluene µg/L 13.7 13.9 11.1 - 16.7 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.285 14.0 0.920

5155 1,2,4-Trichlorobenzene µg/L 9.40 10.8 8.64 - 13.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.698 10.4 1.40

5160 1,1,1-Trichloroethane µg/L 10.6 11.2 8.96 - 13.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.54 11.1 0.871

5165 1,1,2-Trichloroethane µg/L 13.3 14.1 11.3 - 16.9 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.972 14.1 0.806

5170 Trichloroethylene µg/L 15.7 16.0 12.8 - 19.2 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.193 15.4 1.30

5235 Vinyl chloride µg/L 12.8 9.80 5.88 - 13.7 Acceptable EPA 524.2 4.1 1995 7/25/2013 1.39 10.7 1.53

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840) (Continued)

5260 Xylenes, total µg/L 18.0 17.7 14.2 - 21.2 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.117 18.2 1.40

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840)

4375 Benzene µg/L 14.3 13.7 11.0 - 16.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.656 13.7 0.903

4455 Carbon tetrachloride µg/L 5.14 5.10 3.06 - 7.14 Acceptable EPA 524.3 1 2009 8/22/2013 0.154 5.05 0.611

4475 Chlorobenzene µg/L 6.44 6.13 3.68 - 8.58 Acceptable EPA 524.3 1 2009 8/22/2013 0.372 6.26 0.491

4610 1,2-Dichlorobenzene µg/L 9.24 8.58 5.15 - 12.0 Acceptable EPA 524.3 1 2009 8/22/2013 0.739 8.64 0.812

4620 1,4-Dichlorobenzene µg/L 13.3 12.8 10.2 - 15.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.330 12.9 1.24

4635 1,2-Dichloroethane µg/L 20.8 19.1 15.3 - 22.9 Acceptable EPA 524.3 1 2009 8/22/2013 1.20 19.3 1.22

4640 1,1-Dichloroethylene µg/L 3.52 3.14 1.88 - 4.40 Acceptable EPA 524.3 1 2009 8/22/2013 0.162 3.45 0.411

4645 cis-1,2-Dichloroethylene µg/L 12.5 12.3 9.84 - 14.8 Acceptable EPA 524.3 1 2009 8/22/2013 0.101 12.4 0.998

4700 trans-1,2-Dichloroethylene µg/L 17.3 15.7 12.6 - 18.8 Acceptable EPA 524.3 1 2009 8/22/2013 0.675 16.3 1.52

4655 1,2-Dichloropropane µg/L 9.69 9.28 5.57 - 13.0 Acceptable EPA 524.3 1 2009 8/22/2013 0.689 9.33 0.524

4765 Ethylbenzene µg/L 7.43 6.98 4.19 - 9.77 Acceptable EPA 524.3 1 2009 8/22/2013 0.796 7.04 0.489

4975 Methylene chloride (Dichloromethane) µg/L 8.70 8.16 4.90 - 11.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.401 8.35 0.871

5100 Styrene µg/L 11.9 11.7 9.36 - 14.0 Acceptable EPA 524.3 1 2009 8/22/2013 0.143 11.7 1.05

5115 Tetrachloroethylene µg/L 11.5 11.2 8.96 - 13.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.746 10.6 1.15

5140 Toluene µg/L 14.5 13.9 11.1 - 16.7 Acceptable EPA 524.3 1 2009 8/22/2013 0.584 14.0 0.920

5155 1,2,4-Trichlorobenzene µg/L 11.3 10.8 8.64 - 13.0 Acceptable EPA 524.3 1 2009 8/22/2013 0.656 10.4 1.40

5160 1,1,1-Trichloroethane µg/L 11.5 11.2 8.96 - 13.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.493 11.1 0.871

5165 1,1,2-Trichloroethane µg/L 14.6 14.1 11.3 - 16.9 Acceptable EPA 524.3 1 2009 8/22/2013 0.640 14.1 0.806

5170 Trichloroethylene µg/L 16.2 16.0 12.8 - 19.2 Acceptable EPA 524.3 1 2009 8/22/2013 0.576 15.4 1.30

5235 Vinyl chloride µg/L 11.4 9.80 5.88 - 13.7 Acceptable EPA 524.3 1 2009 8/22/2013 0.481 10.7 1.53

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Volatiles (cat# 840) (Continued)

5260 Xylenes, total µg/L 18.4 17.7 14.2 - 21.2 Acceptable EPA 524.3 1 2009 8/22/2013 0.168 18.2 1.40

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841)

4385 Bromobenzene µg/L 9.94 10.3 8.24 - 12.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.61 10.5 0.926

4390 Bromochloromethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 7/25/2013

4950 Bromomethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 7/25/2013

5000 tert-Butyl methyl ether (MTBE) µg/L 17.2 16.2 13.0 - 19.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.0159 17.2 1.68

4435 n-Butylbenzene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 7/25/2013

4440 sec-Butylbenzene µg/L 6.56 6.68 4.01 - 9.35 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.439 6.91 0.789

4445 tert-Butylbenzene µg/L 16.0 16.2 13.0 - 19.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.215 16.4 2.04

4485 Chloroethane µg/L 14.2 12.2 7.32 - 17.1 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.491 13.3 1.82

4960 Chloromethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 7/25/2013

4535 2-Chlorotoluene µg/L 4.41 4.81 2.89 - 6.73 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.949 4.97 0.588

4540 4-Chlorotoluene µg/L 5.54 5.70 3.42 - 7.98 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.639 5.98 0.693

4595 Dibromomethane µg/L 17.7 18.4 14.7 - 22.1 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.963 19.1 1.44

4615 1,3-Dichlorobenzene µg/L 10.2 10.7 8.56 - 12.8 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.684 11.0 1.18

4625 Dichlorodifluoromethane (Freon 12) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 7/25/2013

4630 1,1-Dichloroethane µg/L 9.06 8.18 4.91 - 11.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.618 8.52 0.864

4660 1,3-Dichloropropane µg/L 8.68 9.41 5.65 - 13.2 Acceptable EPA 524.2 4.1 1995 7/25/2013 -1.03 9.46 0.762

4665 2,2-Dichloropropane µg/L 15.4 15.0 12.0 - 18.0 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.0305 15.3 1.97

4670 1,1-Dichloropropene µg/L 12.9 14.3 11.4 - 17.2 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.674 14.0 1.62

4680 cis-1,3-Dichloropropene µg/L 15.1 16.6 13.3 - 19.9 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.48 15.8 1.56

4685 trans-1,3-Dichloropropene µg/L 5.43 6.17 3.70 - 8.64 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.692 5.89 0.666

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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EPA ID:
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Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841) (Continued)

5175 Fluorotrichloromethane µg/L 45.1 38.2 22.9 - 53.5 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.305 42.9 7.17

4835 Hexachlorobutadiene µg/L 5.69 7.96 4.78 - 11.1 Acceptable EPA 524.2 4.1 1995 7/25/2013 -1.53 7.17 0.964

4900 Isopropylbenzene µg/L 4.34 4.66 2.80 - 6.52 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.468 4.64 0.644

4910 4-Isopropyltoluene µg/L 8.45 8.66 5.20 - 12.1 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.236 8.66 0.911

5005 Naphthalene µg/L 34.5 35.9 25.1 - 46.7 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.393 36.4 4.76

5090 n-Propylbenzene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 7/25/2013

5105 1,1,1,2-Tetrachloroethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.2 4.1 1995 7/25/2013

5110 1,1,2,2-Tetrachloroethane µg/L 4.22 4.07 2.44 - 5.70 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.171 4.13 0.500

5150 1,2,3-Trichlorobenzene µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.2 4.1 1995 7/25/2013

5180 1,2,3-Trichloropropane (TCP) µg/L 15.7 15.3 12.2 - 18.4 Acceptable EPA 524.2 4.1 1995 7/25/2013 -0.043 15.8 1.76

5210 1,2,4-Trimethylbenzene µg/L 2.45 2.28 1.37 - 3.19 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.164 2.40 0.313

5215 1,3,5-Trimethylbenzene µg/L 7.38 6.88 4.13 - 9.63 Acceptable EPA 524.2 4.1 1995 7/25/2013 0.560 6.93 0.806

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841)

4385 Bromobenzene µg/L 10.3 10.3 8.24 - 12.4 Acceptable EPA 524.3 1 2009 8/22/2013 -0.222 10.5 0.926

4390 Bromochloromethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 8/22/2013

4950 Bromomethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 8/22/2013

5000 tert-Butyl methyl ether (MTBE) µg/L 18.6 16.2 13.0 - 19.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.819 17.2 1.68

4435 n-Butylbenzene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 8/22/2013

4440 sec-Butylbenzene µg/L 7.04 6.68 4.01 - 9.35 Acceptable EPA 524.3 1 2009 8/22/2013 0.169 6.91 0.789

4445 tert-Butylbenzene µg/L 17.0 16.2 13.0 - 19.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.276 16.4 2.04

4485 Chloroethane µg/L 13.9 12.2 7.32 - 17.1 Acceptable EPA 524.3 1 2009 8/22/2013 0.326 13.3 1.82

4960 Chloromethane µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 8/22/2013

4535 2-Chlorotoluene µg/L 4.68 4.81 2.89 - 6.73 Acceptable EPA 524.3 1 2009 8/22/2013 -0.489 4.97 0.588

4540 4-Chlorotoluene µg/L 5.83 5.70 3.42 - 7.98 Acceptable EPA 524.3 1 2009 8/22/2013 -0.221 5.98 0.693

4595 Dibromomethane µg/L 19.6 18.4 14.7 - 22.1 Acceptable EPA 524.3 1 2009 8/22/2013 0.358 19.1 1.44

4615 1,3-Dichlorobenzene µg/L 10.7 10.7 8.56 - 12.8 Acceptable EPA 524.3 1 2009 8/22/2013 -0.26 11.0 1.18

4625 Dichlorodifluoromethane (Freon 12) µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 8/22/2013

4630 1,1-Dichloroethane µg/L 9.05 8.18 4.91 - 11.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.606 8.52 0.864

4660 1,3-Dichloropropane µg/L 9.54 9.41 5.65 - 13.2 Acceptable EPA 524.3 1 2009 8/22/2013 0.103 9.46 0.762

4665 2,2-Dichloropropane µg/L 15.4 15.0 12.0 - 18.0 Acceptable EPA 524.3 1 2009 8/22/2013 0.0305 15.3 1.97

4670 1,1-Dichloropropene µg/L 14.2 14.3 11.4 - 17.2 Acceptable EPA 524.3 1 2009 8/22/2013 0.130 14.0 1.62

4680 cis-1,3-Dichloropropene µg/L 16.0 16.6 13.3 - 19.9 Acceptable EPA 524.3 1 2009 8/22/2013 0.0982 15.8 1.56

4685 trans-1,3-Dichloropropene µg/L 5.71 6.17 3.70 - 8.64 Acceptable EPA 524.3 1 2009 8/22/2013 -0.272 5.89 0.666

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841) (Continued)

5175 Fluorotrichloromethane µg/L 45.2 38.2 22.9 - 53.5 Acceptable EPA 524.3 1 2009 8/22/2013 0.319 42.9 7.17

4835 Hexachlorobutadiene µg/L 7.73 7.96 4.78 - 11.1 Acceptable EPA 524.3 1 2009 8/22/2013 0.583 7.17 0.964

4900 Isopropylbenzene µg/L 4.56 4.66 2.80 - 6.52 Acceptable EPA 524.3 1 2009 8/22/2013 -0.127 4.64 0.644

4910 4-Isopropyltoluene µg/L 8.62 8.66 5.20 - 12.1 Acceptable EPA 524.3 1 2009 8/22/2013 -0.0489 8.66 0.911

5005 Naphthalene µg/L 37.8 35.9 25.1 - 46.7 Acceptable EPA 524.3 1 2009 8/22/2013 0.300 36.4 4.76

5090 n-Propylbenzene µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 8/22/2013

5105 1,1,1,2-Tetrachloroethane µg/L < 0.50 < 1.20 0.00 - 1.20 Acceptable EPA 524.3 1 2009 8/22/2013

5110 1,1,2,2-Tetrachloroethane µg/L 4.46 4.07 2.44 - 5.70 Acceptable EPA 524.3 1 2009 8/22/2013 0.652 4.13 0.500

5150 1,2,3-Trichlorobenzene µg/L < 0.50 < 3.00 0.00 - 3.00 Acceptable EPA 524.3 1 2009 8/22/2013

5180 1,2,3-Trichloropropane (TCP) µg/L 17.1 15.3 12.2 - 18.4 Acceptable EPA 524.3 1 2009 8/22/2013 0.754 15.8 1.76

5210 1,2,4-Trimethylbenzene µg/L 2.37 2.28 1.37 - 3.19 Acceptable EPA 524.3 1 2009 8/22/2013 -0.0908 2.40 0.313

5215 1,3,5-Trimethylbenzene µg/L 7.04 6.88 4.13 - 9.63 Acceptable EPA 524.3 1 2009 8/22/2013 0.138 6.93 0.806

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850)

7005 Alachlor µg/L 14.0 14.5 7.98 - 21.0 Acceptable EPA 525.2 2 1995 7/23/2013 0.0286 13.9 2.36

7025 Aldrin µg/L 1.60 2.08 0.938 - 2.64 Acceptable EPA 525.2 2 1995 7/23/2013 -0.147 1.66 0.427

7065 Atrazine µg/L 2.75 2.69 1.48 - 3.90 Acceptable EPA 525.2 2 1995 7/23/2013 -0.5 3.09 0.682

7120 gamma-BHC (Lindane) µg/L 0.986 0.994 0.547 - 1.44 Acceptable EPA 525.2 2 1995 7/23/2013 -0.169 1.02 0.206

7130 Bromacil µg/L < 0.20 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 7/23/2013

7160 Butachlor µg/L 11.7 10.5 5.78 - 15.2 Acceptable EPA 525.2 2 1995 7/23/2013 0.152 11.4 1.68

7410 Diazinon µg/L < 0.10 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 7/23/2013

7470 Dieldrin µg/L 1.87 1.90 1.04 - 2.76 Acceptable EPA 525.2 2 1995 7/23/2013 -0.097 1.89 0.211

7540 Endrin µg/L 1.21 1.27 0.889 - 1.65 Acceptable EPA 525.2 2 1995 7/23/2013 -0.548 1.34 0.228

7685 Heptachlor µg/L 0.908 0.950 0.522 - 1.38 Acceptable EPA 525.2 2 1995 7/23/2013 0.0772 0.896 0.153

7690 Heptachlor epoxide (beta) µg/L 1.36 1.58 0.869 - 2.29 Acceptable EPA 525.2 2 1995 7/23/2013 -1.01 1.59 0.227

6275 Hexachlorobenzene µg/L 0.840 0.924 0.440 - 1.18 Acceptable EPA 525.2 2 1995 7/23/2013 0.129 0.817 0.179

6285 Hexachlorocyclopentadiene µg/L 7.80 6.94 2.01 - 9.98 Acceptable EPA 525.2 2 1995 7/23/2013 0.732 6.18 2.21

7810 Methoxychlor µg/L 11.7 11.7 6.44 - 17.0 Acceptable EPA 525.2 2 1995 7/23/2013 0.109 11.5 1.41

7835 Metolachlor µg/L 14.2 12.8 7.04 - 18.6 Acceptable EPA 525.2 2 1995 7/23/2013 -0.0793 14.5 3.53

7845 Metribuzin µg/L 6.85 7.41 3.70 - 11.1 Acceptable EPA 525.2 2 1995 7/23/2013 0.308 6.44 1.34

7875 Molinate (Ordram) µg/L 6.18 6.54 3.77 - 9.00 Acceptable EPA 525.2 2 1995 7/23/2013 -0.127 6.29 0.854

8035 Prometon µg/L 2.86 0.872 - 3.98 Not Reported  2.59 0.908

8045 Propachlor µg/L 2.79 2.84 1.56 - 4.12 Acceptable EPA 525.2 2 1995 7/23/2013 -0.855 3.13 0.403

8125 Simazine µg/L 8.84 8.10 4.46 - 11.7 Acceptable EPA 525.2 2 1995 7/23/2013 0.325 8.04 2.46

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850) (Continued)

8220 Thiobencarb µg/L < 0.20 < 2.00 0.00 - 2.00 Acceptable EPA 525.2 2 1995 7/23/2013

8295 Trifluralin µg/L 1.62 1.82 1.00 - 2.64 Acceptable EPA 525.2 2 1995 7/23/2013 -0.495 1.89 0.549

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850)

7005 Alachlor µg/L 15.6 14.5 7.98 - 21.0 Acceptable EPA 505 2.1 1995 7/30/2013 0.708 13.9 2.36

7025 Aldrin µg/L 1.93 2.08 0.938 - 2.64 Acceptable EPA 505 2.1 1995 7/30/2013 0.625 1.66 0.427

7065 Atrazine µg/L 2.69 1.48 - 3.90 Not Reported  3.09 0.682

7120 gamma-BHC (Lindane) µg/L 1.07 0.994 0.547 - 1.44 Acceptable EPA 505 2.1 1995 7/30/2013 0.238 1.02 0.206

7130 Bromacil µg/L < 2.00 0.00 - 2.00 Not Reported  

7160 Butachlor µg/L 10.5 5.78 - 15.2 Not Reported  11.4 1.68

7410 Diazinon µg/L < 2.00 0.00 - 2.00 Not Reported  

7470 Dieldrin µg/L 1.89 1.90 1.04 - 2.76 Acceptable EPA 505 2.1 1995 7/30/2013 -0.00219 1.89 0.211

7540 Endrin µg/L 1.32 1.27 0.889 - 1.65 Acceptable EPA 505 2.1 1995 7/30/2013 -0.0661 1.34 0.228

7685 Heptachlor µg/L 0.817 0.950 0.522 - 1.38 Acceptable EPA 505 2.1 1995 7/30/2013 -0.516 0.896 0.153

7690 Heptachlor epoxide (beta) µg/L 1.68 1.58 0.869 - 2.29 Acceptable EPA 505 2.1 1995 7/30/2013 0.399 1.59 0.227

6275 Hexachlorobenzene µg/L 0.924 0.440 - 1.18 Not Reported  0.817 0.179

6285 Hexachlorocyclopentadiene µg/L 6.94 2.01 - 9.98 Not Reported  6.18 2.21

7810 Methoxychlor µg/L 11.9 11.7 6.44 - 17.0 Acceptable EPA 505 2.1 1995 7/30/2013 0.251 11.5 1.41

7835 Metolachlor µg/L 12.8 7.04 - 18.6 Not Reported  14.5 3.53

7845 Metribuzin µg/L 7.41 3.70 - 11.1 Not Reported  6.44 1.34

7875 Molinate (Ordram) µg/L 6.54 3.77 - 9.00 Not Reported  6.29 0.854

8035 Prometon µg/L 2.86 0.872 - 3.98 Not Reported  2.59 0.908

8045 Propachlor µg/L 2.84 1.56 - 4.12 Not Reported  3.13 0.403

8125 Simazine µg/L 8.10 4.46 - 11.7 Not Reported  8.04 2.46

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Pesticides (cat# 850) (Continued)

8220 Thiobencarb µg/L < 2.00 0.00 - 2.00 Not Reported  

8295 Trifluralin µg/L 1.82 1.00 - 2.64 Not Reported  1.89 0.549

WS Carbamate/Carbamoxyloxime Pesticides (cat# 846)

7010 Aldicarb µg/L 26.0 28.0 21.0 - 35.0 Acceptable EPA 531.2 1 2001 7/26/2013 -0.639 27.6 2.54

7015 Aldicarb sulfone µg/L 16.4 16.2 12.2 - 20.2 Acceptable EPA 531.2 1 2001 7/26/2013 -0.278 16.7 1.10

7020 Aldicarb sulfoxide µg/L 27.1 29.6 22.2 - 37.0 Acceptable EPA 531.2 1 2001 7/26/2013 -0.00734 27.1 2.63

8080 Baygon µg/L 69.0 70.1 57.0 - 83.2 Acceptable EPA 531.2 1 2001 7/26/2013 -0.213 69.9 4.16

7195 Carbaryl µg/L 24.6 26.4 19.8 - 33.0 Acceptable EPA 531.2 1 2001 7/26/2013 0.282 24.2 1.50

7205 Carbofuran µg/L 84.1 85.8 47.2 - 124 Acceptable EPA 531.2 1 2001 7/26/2013 0.0660 83.6 8.05

7710 3-Hydroxycarbofuran µg/L 35.1 35.4 28.3 - 42.5 Acceptable EPA 531.2 1 2001 7/26/2013 0.0220 35.0 2.68

7800 Methiocarb µg/L 47.8 47.5 37.1 - 56.7 Acceptable EPA 531.2 1 2001 7/26/2013 0.886 44.8 3.33

7805 Methomyl µg/L 37.0 38.4 30.7 - 46.1 Acceptable EPA 531.2 1 2001 7/26/2013 -0.132 37.4 3.04

7940 Oxamyl (vydate) µg/L 58.0 61.0 45.8 - 76.2 Acceptable EPA 531.2 1 2001 7/26/2013 0.530 56.4 3.05

WS Chlordane (cat# 845)

7250 Chlordane, technical µg/L 3.19 3.00 1.65 - 4.35 Acceptable EPA 505 2.1 1995 7/24/2013 0.553 2.90 0.526

WS Chlordane (cat# 845)

7250 Chlordane, technical µg/L 3.09 3.00 1.65 - 4.35 Acceptable EPA 525.2 2 1995 7/23/2013 0.363 2.90 0.526

WS Toxaphene (cat# 844)

8250 Toxaphene µg/L 14.1 8.66 4.76 - 12.6 Not Acceptable EPA 505 2.1 1995 7/24/2013 1.65 9.78 2.62

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.811 0.812 0.487 - 1.14 Acceptable EPA 504.1 1.1 1995 7/30/2013 -0.0924 0.824 0.142

4585 Ethylene Dibromide (EDB) µg/L 1.69 1.72 1.03 - 2.41 Acceptable EPA 504.1 1.1 1995 7/30/2013 0.286 1.61 0.263

5180 1,2,3-Trichloropropane (TCP) µg/L 0.940 0.854 0.512 - 1.20 Acceptable EPA 504.1 1.1 1995 7/29/2013 0.667 0.873 0.100

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.811 0.812 0.487 - 1.14 Acceptable EPA 8011 1994 7/30/2013 -0.0924 0.824 0.142

4585 Ethylene Dibromide (EDB) µg/L 1.69 1.72 1.03 - 2.41 Acceptable EPA 8011 1994 7/30/2013 0.286 1.61 0.263

5180 1,2,3-Trichloropropane (TCP) µg/L 0.854 0.512 - 1.20 Not Reported  0.873 0.100

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 1.19 0.812 0.487 - 1.14 Not Acceptable EPA 551.1 1 1992 7/18/2013 2.57 0.824 0.142

4585 Ethylene Dibromide (EDB) µg/L 1.85 1.72 1.03 - 2.41 Acceptable EPA 551.1 1 1992 7/18/2013 0.894 1.61 0.263

5180 1,2,3-Trichloropropane (TCP) µg/L 0.854 0.512 - 1.20 Not Reported  0.873 0.100

WS EDB/DBCP/TCP (cat# 847)

4570 Dibromochloropropane (DBCP) µg/L 0.812 0.487 - 1.14 Not Reported  0.824 0.142

4585 Ethylene Dibromide (EDB) µg/L 1.72 1.03 - 2.41 Not Reported  1.61 0.263

5180 1,2,3-Trichloropropane (TCP) µg/L 0.985 0.854 0.512 - 1.20 Acceptable EPA 524.2 4.1 1995 7/23/2013 1.12 0.873 0.100

WS Dioxin (cat# 857)

9618 2,3,7,8-Tetrachlorodibenzo-p-dioxin pg/L 72.0 71.5 41.1 - 85.5 Acceptable EPA 1613 1994 7/18/2013 -0.452 75.8 8.34

WS Dioxin (cat# 857)

9618 2,3,7,8-Tetrachlorodibenzo-p-dioxin pg/L 72.0 71.5 41.1 - 85.5 Acceptable EPA 1613B Appendix A 
1997 7/18/2013 -0.452 75.8 8.34

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS PCBs as Decachlorobiphenyl (cat# 839)

8880 Aroclor 1016 µg/L < 0.08 < 0.260 0.00 - 0.260 Acceptable EPA 505 2.1 1995 7/24/2013

8885 Aroclor 1221 µg/L < 0.10 < 0.190 0.00 - 0.190 Acceptable EPA 505 2.1 1995 7/24/2013

8890 Aroclor 1232 µg/L < 0.10 < 0.230 0.00 - 0.230 Acceptable EPA 505 2.1 1995 7/24/2013

8895 Aroclor 1242 µg/L < 0.10 < 0.260 0.00 - 0.260 Acceptable EPA 505 2.1 1995 7/24/2013

8900 Aroclor 1248 µg/L 2.71 2.38 1.36 - 2.90 Acceptable EPA 505 2.1 1995 7/24/2013 0.882 2.46 0.289

8905 Aroclor 1254 µg/L < 0.10 < 0.330 0.00 - 0.330 Acceptable EPA 505 2.1 1995 7/24/2013

8910 Aroclor 1260 µg/L < 0.10 < 0.360 0.00 - 0.360 Acceptable EPA 505 2.1 1995 7/24/2013

8872 PCB Aroclor Identity Identity 1248 1248 Acceptable EPA 505 2.1 1995 7/24/2013 0

9105 PCB as Decachlorobiphenyl µg/L 3.98 0.398 - 7.96 Not Reported  3.52 1.07

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Semivolatiles Ampule #1 (cat# 848)

5500 Acenaphthene µg/L 3.29 3.60 1.79 - 4.51 Acceptable EPA 525.2 2 1995 7/23/2013 -0.109 3.31 0.200

5505 Acenaphthylene µg/L 8.60 9.17 4.32 - 12.3 Acceptable EPA 525.2 2 1995 7/23/2013 -0.374 8.93 0.885

5555 Anthracene µg/L 6.24 6.75 2.93 - 8.76 Acceptable EPA 525.2 2 1995 7/23/2013 0.00373 6.24 0.298

5575 Benzo(a)anthracene µg/L 6.45 6.71 3.70 - 8.50 Acceptable EPA 525.2 2 1995 7/23/2013 -0.145 6.58 0.910

5585 Benzo(b)fluoranthene µg/L 4.74 4.88 2.60 - 6.72 Acceptable EPA 525.2 2 1995 7/23/2013 -0.326 4.94 0.632

5600 Benzo(k)fluoranthene µg/L 1.69 1.88 1.02 - 2.54 Acceptable EPA 525.2 2 1995 7/23/2013 -1.06 2.04 0.329

5590 Benzo(g,h,i)perylene µg/L 4.24 4.01 1.81 - 5.73 Acceptable EPA 525.2 2 1995 7/23/2013 -0.368 4.40 0.451

5580 Benzo(a)pyrene µg/L 1.51 1.80 0.744 - 2.30 Acceptable EPA 525.2 2 1995 7/23/2013 0.0155 1.50 0.321

5670 Butylbenzylphthalate µg/L 58.1 47.1 25.6 - 68.4 Acceptable EPA 525.2 2 1995 7/23/2013 0.932 49.0 9.77

5855 Chrysene µg/L 2.46 2.53 1.45 - 3.25 Acceptable EPA 525.2 2 1995 7/23/2013 -0.0644 2.48 0.311

5895 Dibenz(a,h)anthracene µg/L 1.30 1.19 0.552 - 1.71 Acceptable EPA 525.2 2 1995 7/23/2013 0.242 1.27 0.131

6070 Diethylphthalate µg/L 51.7 47.2 25.4 - 66.7 Acceptable EPA 525.2 2 1995 8/2/2013 0.699 47.0 6.66

6135 Dimethylphthalate µg/L 32.8 27.5 13.2 - 37.8 Acceptable EPA 525.2 2 1995 7/23/2013 1.55 27.5 3.42

5925 Di-n-butylphthalate µg/L 35.6 32.2 17.6 - 46.3 Acceptable EPA 525.2 2 1995 7/23/2013 0.0201 35.4 8.04

6200 Di-n-octylphthalate µg/L 34.7 36.9 18.3 - 51.5 Acceptable EPA 525.2 2 1995 7/23/2013 0.214 32.6 10.1

6062 bis(2-Ethylhexyl)adipate µg/L 28.3 29.0 17.9 - 38.2 Acceptable EPA 525.2 2 1995 7/23/2013 0.102 27.7 5.49

6065 bis(2-Ethylhexyl)phthalate µg/L 29.9 28.4 14.4 - 40.6 Acceptable EPA 525.2 2 1995 7/23/2013 0.0898 29.2 7.21

6265 Fluoranthene µg/L 4.84 5.22 2.52 - 7.05 Acceptable EPA 525.2 2 1995 7/23/2013 -0.388 4.99 0.384

6270 Fluorene µg/L 2.91 2.88 1.68 - 3.68 Acceptable EPA 525.2 2 1995 7/23/2013 -0.412 3.03 0.287

6315 Indeno(1,2,3-cd)pyrene µg/L 4.11 4.69 2.04 - 6.71 Acceptable EPA 525.2 2 1995 7/23/2013 -1.28 4.84 0.574

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Regulated Semivolatiles Ampule #1 (cat# 848) (Continued)

5005 Naphthalene µg/L 3.52 3.48 1.41 - 4.44 Acceptable EPA 525.2 2 1995 7/23/2013 1.08 3.25 0.248

6615 Phenanthrene µg/L 1.72 2.00 1.27 - 2.52 Acceptable EPA 525.2 2 1995 7/23/2013 -1.12 1.90 0.164

6665 Pyrene µg/L 3.13 3.19 1.90 - 4.12 Acceptable EPA 525.2 2 1995 7/23/2013 -0.153 3.18 0.295

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 69.4 58.9 29.4 - 88.4 Acceptable EPA 515.4 1 2000 7/26/2013 0.912 63.5 6.42

8530 Bentazon µg/L 15.0 17.4 9.01 - 23.7 Acceptable EPA 515.4 1 2000 7/25/2013 -1.67 17.6 1.56

8540 Chloramben µg/L 37.3 9.99 - 50.6 Not Reported  30.4 5.86

8545 2,4-D µg/L 16.9 13.8 6.90 - 20.7 Acceptable EPA 515.4 1 2000 7/26/2013 1.49 13.8 2.08

8550 Dacthal diacid (DCPA) µg/L 48.6 40.5 15.1 - 65.7 Acceptable EPA 515.4 1 2000 7/26/2013 1.24 39.5 7.34

8555 Dalapon µg/L 27.8 28.7 14.4 - 43.0 Acceptable EPA 515.4 1 2000 7/25/2013 -0.274 29.2 5.15

8560 2,4-DB µg/L 38.9 47.5 23.8 - 71.2 Acceptable EPA 515.4 1 2000 7/25/2013 -0.702 43.3 6.27

8595 Dicamba µg/L 29.2 27.9 14.0 - 41.8 Acceptable EPA 515.4 1 2000 7/26/2013 1.46 26.0 2.16

8600 3,5-Dichlorobenzoic acid µg/L 15.4 17.4 8.29 - 23.0 Acceptable EPA 515.4 1 2000 7/25/2013 -0.418 16.7 3.01

8605 Dichlorprop µg/L 24.8 20.4 9.34 - 28.1 Acceptable EPA 515.4 1 2000 7/26/2013 0.382 22.8 5.31

8620 Dinoseb µg/L 16.6 16.3 6.09 - 23.2 Acceptable EPA 515.4 1 2000 7/26/2013 0.410 15.8 1.97

6500 4-Nitrophenol µg/L 21.6 2.16 - 29.2 Not Reported  14.6 3.18

6605 Pentachlorophenol µg/L 14.5 14.1 7.05 - 21.2 Acceptable EPA 515.4 1 2000 7/26/2013 -0.182 14.9 2.20

8645 Picloram µg/L 25.5 23.6 11.8 - 35.4 Acceptable EPA 515.4 1 2000 7/26/2013 1.14 21.8 3.22

8655 2,4,5-T µg/L 30.3 34.5 17.2 - 51.8 Acceptable EPA 515.4 1 2000 7/26/2013 -0.411 31.3 2.47

8650 2,4,5-TP (Silvex) µg/L 23.9 24.6 12.3 - 36.9 Acceptable EPA 515.4 1 2000 7/26/2013 0.0848 23.6 3.58

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 58.9 29.4 - 88.4 Not Reported  63.5 6.42

8530 Bentazon µg/L 17.4 9.01 - 23.7 Not Reported  17.6 1.56

8540 Chloramben µg/L 37.3 9.99 - 50.6 Not Reported  30.4 5.86

8545 2,4-D µg/L 13.8 6.90 - 20.7 Not Reported  13.8 2.08

8550 Dacthal diacid (DCPA) µg/L 40.5 15.1 - 65.7 Not Reported  39.5 7.34

8555 Dalapon µg/L 28.7 14.4 - 43.0 Not Reported  29.2 5.15

8560 2,4-DB µg/L 47.5 23.8 - 71.2 Not Reported  43.3 6.27

8595 Dicamba µg/L 27.9 14.0 - 41.8 Not Reported  26.0 2.16

8600 3,5-Dichlorobenzoic acid µg/L 17.4 8.29 - 23.0 Not Reported  16.7 3.01

8605 Dichlorprop µg/L 20.4 9.34 - 28.1 Not Reported  22.8 5.31

8620 Dinoseb µg/L 16.3 6.09 - 23.2 Not Reported  15.8 1.97

6500 4-Nitrophenol µg/L 21.6 2.16 - 29.2 Not Reported  14.6 3.18

6605 Pentachlorophenol µg/L 15.9 14.1 7.05 - 21.2 Acceptable EPA 525.2 2 1995 7/23/2013 0.453 14.9 2.20

8645 Picloram µg/L 23.6 11.8 - 35.4 Not Reported  21.8 3.22

8655 2,4,5-T µg/L 34.5 17.2 - 51.8 Not Reported  31.3 2.47

8650 2,4,5-TP (Silvex) µg/L 24.6 12.3 - 36.9 Not Reported  23.6 3.58

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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CA00006
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08/26/13

07/08/13 - 08/22/13

WS-204 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Chlorinated Acid Herbicides (cat# 851)

8505 Acifluorfen µg/L 58.9 29.4 - 88.4 Not Reported  63.5 6.42

8530 Bentazon µg/L 17.4 9.01 - 23.7 Not Reported  17.6 1.56

8540 Chloramben µg/L 37.3 9.99 - 50.6 Not Reported  30.4 5.86

8545 2,4-D µg/L 13.8 6.90 - 20.7 Not Reported  13.8 2.08

8550 Dacthal diacid (DCPA) µg/L 40.5 15.1 - 65.7 Not Reported  39.5 7.34

8555 Dalapon µg/L 28.7 28.7 14.4 - 43.0 Acceptable EPA 552.3 1 2003 7/26/2013 -0.0993 29.2 5.15

8560 2,4-DB µg/L 47.5 23.8 - 71.2 Not Reported  43.3 6.27

8595 Dicamba µg/L 27.9 14.0 - 41.8 Not Reported  26.0 2.16

8600 3,5-Dichlorobenzoic acid µg/L 17.4 8.29 - 23.0 Not Reported  16.7 3.01

8605 Dichlorprop µg/L 20.4 9.34 - 28.1 Not Reported  22.8 5.31

8620 Dinoseb µg/L 16.3 6.09 - 23.2 Not Reported  15.8 1.97

6500 4-Nitrophenol µg/L 21.6 2.16 - 29.2 Not Reported  14.6 3.18

6605 Pentachlorophenol µg/L 14.1 7.05 - 21.2 Not Reported  14.9 2.20

8645 Picloram µg/L 23.6 11.8 - 35.4 Not Reported  21.8 3.22

8655 2,4,5-T µg/L 34.5 17.2 - 51.8 Not Reported  31.3 2.47

8650 2,4,5-TP (Silvex) µg/L 24.6 12.3 - 36.9 Not Reported  23.6 3.58

WS Regulated Semivolatiles #2 Herbicides (cat# 849)

9390 Diquat µg/L 7.11 13.2 6.60 - 19.8 Acceptable EPA 549.2 1 1997 8/9/2013 -1.86 10.7 1.91

7525 Endothall µg/L 136 168 84.0 - 252 Acceptable EPA 548.1 1 1992 8/8/2013 -0.417 150 33.8

9411 Glyphosate µg/L 413 387 310 - 464 Acceptable EPA 547 1990 7/30/2013 1.02 386 26.4

9528 Paraquat µg/L 14.6 30.6 13.4 - 38.4 Acceptable EPA 549.2 1 1997 8/9/2013 -1.68 21.3 4.00

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01
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WatR™Supply Study

Open Date: 04/08/13

Close Date: 05/23/13

Report Issued Date: 06/06/13

WS-201 Final Report



June 6, 2013

Nilda B. Cox
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016

Enclosed is your final report for ERA's WS-201 WatR™Supply Proficiency Testing (PT) study.  Your final report includes 
an evaluation of all results submitted by your laboratory to ERA.
 
Data Evaluation Protocols: All analytes in ERA's WS-201 WatR™Supply Proficiency Testing (PT) study have been 
evaluated using the following tiered approach.  If the analyte is listed in the current TNI Fields of Proficiency Testing 
(FoPT) tables, the evaluation was completed by comparing the reported result to the acceptance limits generated using 
the criteria contained in the TNI FoPT tables.  If the analyte is not included in the TNI FoPT tables, the reported result 
has been evaluated using the procedures outlined in ERA's Standard Operating Procedure for the Generation of 
Performance Acceptance Limits (SOP 0260).

Corrective Action Help: As part of your accreditation(s), you may be required to identify the root cause of any "Not 
Acceptable" results, implement the necessary corrective actions, and then satisfy your PT requirements by participating 
in a Supplemental (QuiK™Response) or future ERA PT study.  ERA's technical staff is available to help your laboratory 
resolve any technical issues that may be impairing your PT performance and possibly affecting your routine data quality.  
Our laboratory and technical staff have many years of collective experience in performing the full range of environmental 
analyses.  As part of our technical support, ERA offers QC samples that can be useful in helping you work through your 
technical issues. 

Please note the following changes to our final reports:

•  At the request of the TNI Accreditation Council, we have included a Laboratory Exception Report that includes a list of 
all analytes reported with less than qualifiers when the assigned value was greater than “0.”  In addition, because we 
have received many requests from laboratories, this report also includes a list of all analytes with "Not Acceptable" 
evaluations.

•  Some states have elected not to convert to the 2009 TNI Standards at this time.  If you have released your results to a 
state that has retained the 2003 NELAC Evaluation Criteria, your final report will include a section that evaluates the 
results according to the 2003 Standard in addition to the 2009 TNI Standards.

Thank you for your participation in ERA's WS-201 WatR™Supply Proficiency Testing study.  If you have any questions, 
please contact our Proficiency Testing Department at 1-800-372-0122.

Sincerely,

Kristina Sanchez
Quality Officer

attachments
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Report Recipient Contact/Phone Number Reporting Type Evaluation Type

Alabama Tom DeLoach / 334-271-7791 All Analytes 2009 TNI

Alaska Lance Morris / 907-375-8210 All Analytes 2009 TNI

Arizona Ali Mayfield / (602) 364-0728 All Analytes 2009 TNI

California Fred Choske / 510-620-3175 All Analytes 2009 TNI

Colorado Ben Chouaf / 303-692-3045 All Analytes 2009 TNI

Connecticut Environmental Lab Certification / 860-509-7388 All Analytes 2009 TNI

Delaware Brenda Haire / 302-741-8630 All Analytes 2009 TNI

EPA Region 8 Marcie Tidd / (303) 312-7764 All Analytes 2009 TNI

Georgia Lynne Grubb / 404-657-3189 All Analytes 2009 TNI

Guam Rodolfo Paulino / 671-475-1655 All Analytes 2009 TNI

Hawaii Richard Kiyokane / 808-453-6679 All Analytes 2009 TNI

Idaho Ernie Bader / 208-334-2235 x 290 All Analytes 2009 TNI

Indiana Phil Zillinger / 317-921-5571 All Analytes 2009 TNI

Kentucky Patrick Garrity / 502-564-3410 ext 4968 All Analytes 2009 TNI

Maine Jennifer Jamison / 207-287-1929 All Analytes 2009 TNI

Mariana Island Vinson Sablan / 670-664-8520 All Analytes 2009 TNI

Maryland Linda Ames / 410-537-3712 All Analytes 2009 TNI

Massachusetts Ann Marie Allen / 978-682-5237 x 51333 All Analytes 2009 TNI

Michigan (WS) Greg Lundy / 517-335-9219 All Analytes 2009 TNI

Mississippi Phyllis Givens / 601-576-7582 All Analytes 2009 TNI

Montana Russell Leu / 406-444-5259 All Analytes 2009 TNI

Nebraska Laurie Wieting / 402-471-8407 All Analytes 2009 TNI

Nevada Sara Rairick / 775-687-9490 All Analytes 2003 NELAC

New Jersey Rachel Ellis / 609-777-1749 All Analytes 2009 TNI

New Mexico (WS) Paul W. Gray / 505-383-9120 All Analytes 2009 TNI

New York Dan Dickinson / 518-485-5570 All Analytes 2003 NELAC

North Carolina (WS) Chris Goforth / 919-807-8871 All Analytes 2009 TNI

North Dakota Errol Erickson / 701-328-6172 All Analytes 2009 TNI

South Carolina Carol Smith / 803-896-0992 All Analytes 2003 NELAC

South Dakota Mike Smith / 605-773-4757 All Analytes 2009 TNI

Tennessee Craig LaFever / 615-532-0181 All Analytes 2009 TNI

Vermont (WS) George Mills / 802-863-7335 All Analytes 2009 TNI

Virginia Cathy Westerman / 804-648-4480 x391 All Analytes 2003 NELAC



Washington Alan Rue / (360) 895-6178 All Analytes 2009 TNI

West Virginia (WS) Greg Young / 304-965-2694 X2222 All Analytes 2003 NELAC

Wisconsin Rick Mealy / 608-264-6006 All Analytes 2009 TNI



WS-201 Definitions & Study Discussion
Study Dates: 04/08/13 - 05/23/13 Report Issued: 06/06/13

WS Study Definitions WS Study Discussion

The Performance Evaluation:

Acceptable

Not Acceptable

No Evaluation

Reported Value falls within the 
Acceptance Limits.

Reported Value falls outside the 
Acceptance Limits.

Reported Value cannot be evaluated.

ERA's WS-201 WatR™Supply Proficiency Testing study has 
been reviewed by ERA senior management and certified 
compliant with the requirements of the 2009 TNI PT 
Standards and the criteria contained in the most current TNI 
Fields of Proficiency Testing (FoPT) tables. 





ERA's WS-201 WatR™Supply study standards were 
examined for any anomalies.  A full review of all homogeneity, 
stability and accuracy verification data was completed.  All 
analytical verification data for all analytes in the standards met 
the acceptance criteria contained in the 2009 TNI PT 
Standard and the criteria contained in the most current TNI 
FoPT tables. 





The data submitted by participating laboratories was also 
examined for study anomalies.  There were no anomalies 
observed during the statistical review of the data.  





ERA's WS-201 WatR™Supply study reports shall not be 
reproduced except in their entirety and not without the 
permission of the participating laboratories.  The report must 
not be used by the participating laboratories to claim product 
endorsement by any agency of the U. S. government.  





The data contained herein are confidential and intended for 
your use only.





If you have any questions or concerns regarding your 
assessment in ERA's WatR™Supply Proficiency Testing 
program, please contact our Proficiency Testing Department 
at 1-800-372-0122.

The Method Description is the method the laboratory reported 
to ERA.

=

=

=

The Reported Value is the value that the laboratory reported 
to ERA.





The ERA Assigned Values are compliant with the current TNI 
Fields of Proficiency Testing (FoPT) tables.  A parameter not 
added to the standard is given an Assigned Value of "< PTRL" 
per the guidelines contained in the 2009 TNI Standards.  The 
assigned values are directly traceable to the commercially 
prepared starting materials used to manufacture the PT 
standards. 





The Acceptance Limits are established per the criteria 
contained in the most current TNI FoPT tables, or ERA's SOP 
for the Generation of Performance Acceptance Limits™ as 
applicable.

Not Reported No Value reported.=



2009 TNI Evaluation Checks
There are no values reported with < where the assigned value was greater than 0.

2009 TNI Not Acceptable Evaluations
There were no Not Acceptable evaluations for this study.

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 1 of 1

Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/06/13

04/08/13 - 05/23/13

WS-201 Laboratory Exception Report



Final Report Results For Laboratory 
Eurofins Eaton Analytical, Inc - Monrovia

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 1 of 12



Study:

ERA Customer Number:

Laboratory Name:

WS-201

M327601

Eurofins Eaton 
Analytical, Inc - Monrovia

Inorganic Results

2009 TNI Evaluation Report

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com

Page 2 of 12



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/06/13

04/08/13 - 05/23/13

WS-201 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 164 148 - 180 Not Reported   162 4.44

1575 Chloride mg/L 54.6 46.4 - 62.8 Not Reported   52.8 1.91

1610 Conductivity at 25°C µmhos/cm 871 784 - 958 Not Reported   886 16.5

1730 Fluoride mg/L 7.30 7.60 6.84 - 8.36 Acceptable EPA 300.0 2.1 1993 4/16/2013 -0.214 7.37 0.314

1820 Nitrate + Nitrite as N mg/L 4.70 4.00 - 5.40 Not Reported   4.50 0.210

1810 Nitrate as N mg/L 4.70 4.23 - 5.17 Not Reported   4.52 0.224

1125 Potassium mg/L 28.8 24.5 - 33.1 Not Reported   28.1 1.84

2000 Sulfate mg/L 160 136 - 184 Not Reported   157 6.95

1955 Total Dissolved Solids at 180°C mg/L 733 586 - 880 Not Reported   718 23.8

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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CA00006
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WS-201 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 628 534 - 722 Not Reported   629 30.1

1005 Antimony µg/L 37.2 26.0 - 48.4 Not Reported   36.9 1.82

1010 Arsenic µg/L 46.4 32.5 - 60.3 Not Reported   45.1 2.97

1015 Barium µg/L 1640 1390 - 1890 Not Reported   1620 61.2

1020 Beryllium µg/L 3.09 2.63 - 3.55 Not Reported   3.04 0.195

1025 Boron µg/L 1680 1430 - 1930 Not Reported   1650 97.8

1030 Cadmium µg/L 17.4 13.9 - 20.9 Not Reported   17.2 0.697

1040 Chromium µg/L 53.7 58.7 49.9 - 67.5 Acceptable EPA 200.8 5.4 1994 4/25/2013 -2.0 58.7 2.49

1055 Copper µg/L 227 204 - 250 Not Reported   228 12.1

1070 Iron µg/L 1240 1050 - 1430 Not Reported   1250 57.8

1075 Lead µg/L 61.7 43.2 - 80.2 Not Reported   61.2 3.50

1090 Manganese µg/L 304 258 - 350 Not Reported   308 12.3

1100 Molybdenum µg/L 39.1 33.2 - 45.0 Not Reported   38.4 1.95

1105 Nickel µg/L 53.8 55.7 47.3 - 64.0 Acceptable EPA 200.8 5.4 1994 4/25/2013 -0.633 55.3 2.42

1140 Selenium µg/L 79.4 63.5 - 95.3 Not Reported   78.5 5.56

1150 Silver µg/L 283 198 - 368 Not Reported   282 11.8

1165 Thallium µg/L 9.36 6.55 - 12.2 Not Reported   9.23 0.566

1185 Vanadium µg/L 308 262 - 354 Not Reported   304 12.4

1190 Zinc µg/L 242 206 - 278 Not Reported   243 14.8

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Report Issued:
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CA00006
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WS-201 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 628 534 - 722 Not Reported   629 30.1

1005 Antimony µg/L 37.2 26.0 - 48.4 Not Reported   36.9 1.82

1010 Arsenic µg/L 46.4 32.5 - 60.3 Not Reported   45.1 2.97

1015 Barium µg/L 1640 1390 - 1890 Not Reported   1620 61.2

1020 Beryllium µg/L 3.09 2.63 - 3.55 Not Reported   3.04 0.195

1025 Boron µg/L 1680 1430 - 1930 Not Reported   1650 97.8

1030 Cadmium µg/L 17.4 13.9 - 20.9 Not Reported   17.2 0.697

1040 Chromium µg/L 53.7 58.7 49.9 - 67.5 Acceptable EPA 200.8 5.5 1998 4/25/2013 -2.0 58.7 2.49

1055 Copper µg/L 227 204 - 250 Not Reported   228 12.1

1070 Iron µg/L 1240 1050 - 1430 Not Reported   1250 57.8

1075 Lead µg/L 61.7 43.2 - 80.2 Not Reported   61.2 3.50

1090 Manganese µg/L 304 258 - 350 Not Reported   308 12.3

1100 Molybdenum µg/L 39.1 33.2 - 45.0 Not Reported   38.4 1.95

1105 Nickel µg/L 53.8 55.7 47.3 - 64.0 Acceptable EPA 200.8 5.5 1998 4/25/2013 -0.633 55.3 2.42

1140 Selenium µg/L 79.4 63.5 - 95.3 Not Reported   78.5 5.56

1150 Silver µg/L 283 198 - 368 Not Reported   282 11.8

1165 Thallium µg/L 9.36 6.55 - 12.2 Not Reported   9.23 0.566

1185 Vanadium µg/L 308 262 - 354 Not Reported   304 12.4

1190 Zinc µg/L 242 206 - 278 Not Reported   243 14.8
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 Page 5 of 12



Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117
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ERA Customer Number:
Report Issued:
Study Dates:

CA00006
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04/08/13 - 05/23/13

WS-201 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 11.2 11.0 9.79 - 12.1 Acceptable SM5310C 20th ED 1996 4/12/2013 0.316 11.1 0.419

2040 Total Organic Carbon (TOC) mg/L 11.4 11.0 8.80 - 13.2 Acceptable SM5310C 20th ED 1996 4/12/2013 0.662 11.1 0.398

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 11.2 11.0 9.79 - 12.1 Acceptable SM5310C 21st ED 2000 4/12/2013 0.316 11.1 0.419

2040 Total Organic Carbon (TOC) mg/L 11.4 11.0 8.80 - 13.2 Acceptable SM5310C 21st ED 2000 4/12/2013 0.662 11.1 0.398

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.228 0.202 0.163 - 0.247 Acceptable SM5910B 20th ED 1994 4/12/2013 1.20 0.204 0.0205

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.228 0.202 0.163 - 0.247 Acceptable SM5910B 21st ED 2000 4/12/2013 1.20 0.204 0.0205
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ERA Customer Number:
Report Issued:
Study Dates:

CA00006
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WS-201 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 51.0 26.0 - 62.0 Not Reported   40.3 8.80

2530 Fecal Coliforms (MF) CFU/100mL 51.0 12.0 - 61.0 Not Reported   27.6 12.1

2525 E.coli (MF) CFU/100mL 51.0 12.0 - 79.0 Not Reported   31.1 16.8

2500 Total Coliforms (MPN) MPN/100mL 83.0 39.4 - 110 Not Reported   65.8 17.6

2530 Fecal Coliforms (MPN) MPN/100mL 83.0 15.2 - 198 Not Reported   54.9 45.7

2525 E.coli (MPN) MPN/100mL 83.0 41.6 - 106 Not Reported   66.5 16.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.
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WS-201 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 30.5 27.7 22.2 - 33.2 Acceptable EPA 524.3 1 2009 5/2/2013 0.614 29.1 2.23

4400 Bromoform µg/L 28.7 28.1 22.5 - 33.7 Acceptable EPA 524.3 1 2009 5/2/2013 0.212 28.2 2.15

4575 Chlorodibromomethane µg/L 26.2 26.0 20.8 - 31.2 Acceptable EPA 524.3 1 2009 5/2/2013 -0.157 26.5 1.79

4505 Chloroform µg/L 22.5 20.8 16.6 - 25.0 Acceptable EPA 524.3 1 2009 5/2/2013 0.782 21.1 1.81
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WS-201 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841)

4385 Bromobenzene µg/L 19.6 15.7 - 23.5 Not Reported   19.4 1.74

4390 Bromochloromethane µg/L 9.34 5.60 - 13.1 Not Reported   9.70 1.14

4950 Bromomethane µg/L 12.6 7.56 - 17.6 Not Reported   11.8 3.85

5000 tert-Butyl methyl ether (MTBE) µg/L 23.7 19.0 - 28.4 Not Reported   24.6 2.34

4435 n-Butylbenzene µg/L 4.84 2.90 - 6.78 Not Reported   4.67 0.581

4440 sec-Butylbenzene µg/L 4.91 2.95 - 6.87 Not Reported   4.94 0.467

4445 tert-Butylbenzene µg/L 13.6 10.9 - 16.3 Not Reported   13.6 1.59

4485 Chloroethane µg/L < 3.00 0.00 - 3.00 Not Reported   

4960 Chloromethane µg/L < 3.00 0.00 - 3.00 Not Reported   

4535 2-Chlorotoluene µg/L 5.76 3.46 - 8.06 Not Reported   5.69 0.553

4540 4-Chlorotoluene µg/L 5.38 3.23 - 7.53 Not Reported   5.63 0.491

4595 Dibromomethane µg/L < 1.20 0.00 - 1.20 Not Reported   

4615 1,3-Dichlorobenzene µg/L 3.52 2.11 - 4.93 Not Reported   3.50 0.322

4625 Dichlorodifluoromethane (Freon 12) µg/L < 3.00 0.00 - 3.00 Not Reported   

4630 1,1-Dichloroethane µg/L 18.3 14.6 - 22.0 Not Reported   18.6 1.54

4660 1,3-Dichloropropane µg/L < 1.20 0.00 - 1.20 Not Reported   

4665 2,2-Dichloropropane µg/L 13.2 16.4 13.1 - 19.7 Acceptable EPA 524.2 4.1 1995 5/17/2013 -1.71 16.4 1.89

4670 1,1-Dichloropropene µg/L 3.82 2.29 - 5.35 Not Reported   3.72 0.423

4680 cis-1,3-Dichloropropene µg/L 7.33 4.40 - 10.3 Not Reported   6.98 0.908

4685 trans-1,3-Dichloropropene µg/L 18.7 15.0 - 22.4 Not Reported   18.5 1.96
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WS-201 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841) (Continued)

5175 Fluorotrichloromethane µg/L 9.43 5.66 - 13.2 Not Reported   10.2 1.41

4835 Hexachlorobutadiene µg/L 12.7 10.2 - 15.2 Not Reported   12.8 1.46

4900 Isopropylbenzene µg/L 13.3 10.6 - 16.0 Not Reported   13.8 1.28

4910 4-Isopropyltoluene µg/L < 1.20 0.00 - 1.20 Not Reported   

5005 Naphthalene µg/L 9.50 5.70 - 13.3 Not Reported   9.23 1.64

5090 n-Propylbenzene µg/L < 1.20 0.00 - 1.20 Not Reported   

5105 1,1,1,2-Tetrachloroethane µg/L 14.7 11.8 - 17.6 Not Reported   15.3 1.28

5110 1,1,2,2-Tetrachloroethane µg/L 18.0 14.4 - 21.6 Not Reported   18.2 1.69

5150 1,2,3-Trichlorobenzene µg/L < 3.00 0.00 - 3.00 Not Reported   

5180 1,2,3-Trichloropropane (TCP) µg/L < 1.20 0.00 - 1.20 Not Reported   

5210 1,2,4-Trimethylbenzene µg/L < 1.20 0.00 - 1.20 Not Reported   

5215 1,3,5-Trimethylbenzene µg/L 9.68 5.81 - 13.6 Not Reported   10.1 1.00
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/06/13

04/08/13 - 05/23/13

WS-201 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Inorganics (cat# 591)

1505 Alkalinity as CaCO3 mg/L 164 148 - 180 Not Reported  162 4.44

1575 Chloride mg/L 54.6 46.4 - 62.8 Not Reported  52.8 1.91

1610 Conductivity at 25°C µmhos/cm 871 784 - 958 Not Reported  886 16.5

1730 Fluoride mg/L 7.30 7.60 6.84 - 8.36 Acceptable EPA 300.0 2.1 1993 4/16/2013 -0.214 7.37 0.314

1820 Nitrate + Nitrite as N mg/L 4.70 4.00 - 5.40 Not Reported  4.50 0.210

1810 Nitrate as N mg/L 4.70 4.23 - 5.17 Not Reported  4.52 0.224

1125 Potassium mg/L 28.8 24.5 - 33.1 Not Reported  28.1 1.84

2000 Sulfate mg/L 160 136 - 184 Not Reported  157 6.95

1955 Total Dissolved Solids at 180°C mg/L 733 586 - 880 Not Reported  718 23.8

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/06/13

04/08/13 - 05/23/13

WS-201 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 628 534 - 722 Not Reported  629 30.1

1005 Antimony µg/L 37.2 26.0 - 48.4 Not Reported  36.9 1.82

1010 Arsenic µg/L 46.4 32.5 - 60.3 Not Reported  45.1 2.97

1015 Barium µg/L 1640 1390 - 1890 Not Reported  1620 61.2

1020 Beryllium µg/L 3.09 2.63 - 3.55 Not Reported  3.04 0.195

1025 Boron µg/L 1680 1430 - 1930 Not Reported  1650 97.8

1030 Cadmium µg/L 17.4 13.9 - 20.9 Not Reported  17.2 0.697

1040 Chromium µg/L 53.7 58.7 49.9 - 67.5 Acceptable EPA 200.8 5.4 1994 4/25/2013 -2.0 58.7 2.49

1055 Copper µg/L 227 204 - 250 Not Reported  228 12.1

1070 Iron µg/L 1240 1050 - 1430 Not Reported  1250 57.8

1075 Lead µg/L 61.7 43.2 - 80.2 Not Reported  61.2 3.50

1090 Manganese µg/L 304 258 - 350 Not Reported  308 12.3

1100 Molybdenum µg/L 39.1 33.2 - 45.0 Not Reported  38.4 1.95

1105 Nickel µg/L 53.8 55.7 47.3 - 64.0 Acceptable EPA 200.8 5.4 1994 4/25/2013 -0.633 55.3 2.42

1140 Selenium µg/L 79.4 63.5 - 95.3 Not Reported  78.5 5.56

1150 Silver µg/L 283 198 - 368 Not Reported  282 11.8

1165 Thallium µg/L 9.36 6.55 - 12.2 Not Reported  9.23 0.566

1185 Vanadium µg/L 308 262 - 354 Not Reported  304 12.4

1190 Zinc µg/L 242 206 - 278 Not Reported  243 14.8

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/06/13

04/08/13 - 05/23/13

WS-201 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Metals (cat# 590)

1000 Aluminum µg/L 628 534 - 722 Not Reported  629 30.1

1005 Antimony µg/L 37.2 26.0 - 48.4 Not Reported  36.9 1.82

1010 Arsenic µg/L 46.4 32.5 - 60.3 Not Reported  45.1 2.97

1015 Barium µg/L 1640 1390 - 1890 Not Reported  1620 61.2

1020 Beryllium µg/L 3.09 2.63 - 3.55 Not Reported  3.04 0.195

1025 Boron µg/L 1680 1430 - 1930 Not Reported  1650 97.8

1030 Cadmium µg/L 17.4 13.9 - 20.9 Not Reported  17.2 0.697

1040 Chromium µg/L 53.7 58.7 49.9 - 67.5 Acceptable EPA 200.8 5.5 1998 4/25/2013 -2.0 58.7 2.49

1055 Copper µg/L 227 204 - 250 Not Reported  228 12.1

1070 Iron µg/L 1240 1050 - 1430 Not Reported  1250 57.8

1075 Lead µg/L 61.7 43.2 - 80.2 Not Reported  61.2 3.50

1090 Manganese µg/L 304 258 - 350 Not Reported  308 12.3

1100 Molybdenum µg/L 39.1 33.2 - 45.0 Not Reported  38.4 1.95

1105 Nickel µg/L 53.8 55.7 47.3 - 64.0 Acceptable EPA 200.8 5.5 1998 4/25/2013 -0.633 55.3 2.42

1140 Selenium µg/L 79.4 63.5 - 95.3 Not Reported  78.5 5.56

1150 Silver µg/L 283 198 - 368 Not Reported  282 11.8

1165 Thallium µg/L 9.36 6.55 - 12.2 Not Reported  9.23 0.566

1185 Vanadium µg/L 308 262 - 354 Not Reported  304 12.4

1190 Zinc µg/L 242 206 - 278 Not Reported  243 14.8

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/06/13

04/08/13 - 05/23/13

WS-201 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 11.2 11.0 9.79 - 12.1 Acceptable SM5310C 20th ED 1996 4/12/2013 0.316 11.1 0.419

2040 Total Organic Carbon (TOC) mg/L 11.4 11.0 8.80 - 13.2 Acceptable SM5310C 20th ED 1996 4/12/2013 0.662 11.1 0.398

WS Organic Carbon (cat# 557)

1710 Dissolved Organic Carbon (DOC) mg/L 11.2 11.0 9.79 - 12.1 Acceptable SM5310C 21st ED 2000 4/12/2013 0.316 11.1 0.419

2040 Total Organic Carbon (TOC) mg/L 11.4 11.0 8.80 - 13.2 Acceptable SM5310C 21st ED 2000 4/12/2013 0.662 11.1 0.398

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.228 0.202 0.163 - 0.247 Acceptable SM5910B 20th ED 1994 4/12/2013 1.20 0.204 0.0205

WS UV 254 Absorbance (cat# 904)

2060 UV 254 Absorbance cm-1 0.228 0.202 0.163 - 0.247 Acceptable SM5910B 21st ED 2000 4/12/2013 1.20 0.204 0.0205

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/06/13

04/08/13 - 05/23/13

WS-201 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS WS SourceWatR™ MicrobE™ (cat# 595)

2500 Total Coliforms (MF) CFU/100mL 51.0 26.0 - 62.0 Not Reported  40.3 8.80

2530 Fecal Coliforms (MF) CFU/100mL 51.0 12.0 - 61.0 Not Reported  27.6 12.1

2525 E.coli (MF) CFU/100mL 51.0 12.0 - 79.0 Not Reported  31.1 16.8

2500 Total Coliforms (MPN) MPN/100mL 83.0 39.4 - 110 Not Reported  65.8 17.6

2530 Fecal Coliforms (MPN) MPN/100mL 83.0 15.2 - 198 Not Reported  54.9 45.7

2525 E.coli (MPN) MPN/100mL 83.0 41.6 - 106 Not Reported  66.5 16.2

Per Section 6.4.3 a of the 2009 TNI Standard, "The assigned values for quantitative microbiology analytes shall be equal to the mean of the assigned value verification and/or homogeneity testing per Sections 7.1 and 7.2".  The final 
acceptance limits are derived from the calculated study mean and study standard deviation from laboratory-reported results.  Disagreement between the assigned values and study means/acceptance limits are due to the inherent variability 
of microbiology methods and differences in the methods used by ERA and participant laboratories.  For quantitative microbiology analytes, the assigned value is not used in the evaluation of laboratories.

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/06/13

04/08/13 - 05/23/13

WS-201 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Halomethanes (THMs) (cat# 842)

4395 Bromodichloromethane µg/L 30.5 27.7 22.2 - 33.2 Acceptable EPA 524.3 1 2009 5/2/2013 0.614 29.1 2.23

4400 Bromoform µg/L 28.7 28.1 22.5 - 33.7 Acceptable EPA 524.3 1 2009 5/2/2013 0.212 28.2 2.15

4575 Chlorodibromomethane µg/L 26.2 26.0 20.8 - 31.2 Acceptable EPA 524.3 1 2009 5/2/2013 -0.157 26.5 1.79

4505 Chloroform µg/L 22.5 20.8 16.6 - 25.0 Acceptable EPA 524.3 1 2009 5/2/2013 0.782 21.1 1.81

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/06/13

04/08/13 - 05/23/13

WS-201 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841)

4385 Bromobenzene µg/L 19.6 15.7 - 23.5 Not Reported  19.4 1.74

4390 Bromochloromethane µg/L 9.34 5.60 - 13.1 Not Reported  9.70 1.14

4950 Bromomethane µg/L 12.6 7.56 - 17.6 Not Reported  11.8 3.85

5000 tert-Butyl methyl ether (MTBE) µg/L 23.7 19.0 - 28.4 Not Reported  24.6 2.34

4435 n-Butylbenzene µg/L 4.84 2.90 - 6.78 Not Reported  4.67 0.581

4440 sec-Butylbenzene µg/L 4.91 2.95 - 6.87 Not Reported  4.94 0.467

4445 tert-Butylbenzene µg/L 13.6 10.9 - 16.3 Not Reported  13.6 1.59

4485 Chloroethane µg/L < 3.00 0.00 - 3.00 Not Reported  

4960 Chloromethane µg/L < 3.00 0.00 - 3.00 Not Reported  

4535 2-Chlorotoluene µg/L 5.76 3.46 - 8.06 Not Reported  5.69 0.553

4540 4-Chlorotoluene µg/L 5.38 3.23 - 7.53 Not Reported  5.63 0.491

4595 Dibromomethane µg/L < 1.20 0.00 - 1.20 Not Reported  

4615 1,3-Dichlorobenzene µg/L 3.52 2.11 - 4.93 Not Reported  3.50 0.322

4625 Dichlorodifluoromethane (Freon 12) µg/L < 3.00 0.00 - 3.00 Not Reported  

4630 1,1-Dichloroethane µg/L 18.3 14.6 - 22.0 Not Reported  18.6 1.54

4660 1,3-Dichloropropane µg/L < 1.20 0.00 - 1.20 Not Reported  

4665 2,2-Dichloropropane µg/L 13.2 16.4 13.1 - 19.7 Acceptable EPA 524.2 4.1 1995 5/17/2013 -1.71 16.4 1.89

4670 1,1-Dichloropropene µg/L 3.82 2.29 - 5.35 Not Reported  3.72 0.423

4680 cis-1,3-Dichloropropene µg/L 7.33 4.40 - 10.3 Not Reported  6.98 0.908

4685 trans-1,3-Dichloropropene µg/L 18.7 15.0 - 22.4 Not Reported  18.5 1.96

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/06/13

04/08/13 - 05/23/13

WS-201 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

WS Unregulated Volatiles (cat# 841) (Continued)

5175 Fluorotrichloromethane µg/L 9.43 5.66 - 13.2 Not Reported  10.2 1.41

4835 Hexachlorobutadiene µg/L 12.7 10.2 - 15.2 Not Reported  12.8 1.46

4900 Isopropylbenzene µg/L 13.3 10.6 - 16.0 Not Reported  13.8 1.28

4910 4-Isopropyltoluene µg/L < 1.20 0.00 - 1.20 Not Reported  

5005 Naphthalene µg/L 9.50 5.70 - 13.3 Not Reported  9.23 1.64

5090 n-Propylbenzene µg/L < 1.20 0.00 - 1.20 Not Reported  

5105 1,1,1,2-Tetrachloroethane µg/L 14.7 11.8 - 17.6 Not Reported  15.3 1.28

5110 1,1,2,2-Tetrachloroethane µg/L 18.0 14.4 - 21.6 Not Reported  18.2 1.69

5150 1,2,3-Trichlorobenzene µg/L < 3.00 0.00 - 3.00 Not Reported  

5180 1,2,3-Trichloropropane (TCP) µg/L < 1.20 0.00 - 1.20 Not Reported  

5210 1,2,4-Trimethylbenzene µg/L < 1.20 0.00 - 1.20 Not Reported  

5215 1,3,5-Trimethylbenzene µg/L 9.68 5.81 - 13.6 Not Reported  10.1 1.00

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016

RadCheM™ Study

Reference Date: 01/07/13

Open Date: 01/07/13

Close Date: 02/21/13

Report Issued Date: 02/28/13

RAD-92 Final Report



February 28, 2013

Nilda B. Cox
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016

Enclosed is your final report for ERA's RadCheM™ Proficiency Testing (PT) study, RAD-92.  Your final report includes an 
evaluation of all results submitted by your laboratory to ERA.

Data Evaluation Protocols:  All of the analytes in ERA's RAD-92 study have been evaluated by comparing your results to 
the acceptance limits and evaluation criteria contained in the current TNI FoPT tables.

Corrective Action Help:  As part of your accreditation(s), you may be required to identify the root cause of any "Not 
Acceptable" results, implement the necessary corrective actions, and then satisfy your PT requirements by participating 
in a Supplemental (QuiK™Response) or future ERA PT study.  If you need help, ERA's technical staff is available to help 
your laboratory resolve any technical issues that may be impairing your PT performance and possibly affecting your 
routine data quality.  Our laboratory and technical staff have many years of collective experience in performing the full 
range of environmental analyses.  As part of our technical support, ERA offers QC samples that can be useful in helping 
you work through your technical issues.

Please note the following changes to our final reports:

•  At the request of the TNI Accreditation Council, we have included a Laboratory Exception Report that includes a list of 
all analytes reported with less than qualifiers when the assigned value was greater than “0.”  In addition, because we 
have received many requests from laboratories, this report also includes a list of all analytes with "Not Acceptable" 
evaluations.

•  Some states have elected not to convert to the 2009 TNI Standards at this time.  If you have released your results to a 
state that has retained the 2003 NELAC Evaluation Criteria, your final report will include a section that evaluates the 
results according to the 2003 Standard in addition to the 2009 TNI Standards.

Thank you for your participation in ERA's RadCheM™ Proficiency Testing study, RAD-92.  If you have any questions, 
please contact our Proficiency Testing Department at 1-800-372-0122.

Sincerely,

Kristina Sanchez
Quality Officer

attachments

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Report Recipient Contact/Phone Number Reporting Type Evaluation Type

Alabama Tom DeLoach / 334-271-7791 All Analytes 2009 TNI

Alaska Lance Morris / 907-375-8210 All Analytes 2009 TNI

Arizona Ali Mayfield / (602) 364-0728 All Analytes 2009 TNI

California Fred Choske / 510-620-3175 All Analytes 2009 TNI

Colorado Ben Chouaf / 303-692-3045 All Analytes 2009 TNI

Connecticut (WP) Dermot Jones / 860-509-7388 All Analytes 2009 TNI

Delaware Brenda Haire / 302-741-8630 All Analytes 2009 TNI

EPA Region 5 (WS) Dr. Al Alwan / 312-353-2004 All Analytes 2009 TNI

EPA Region 8 Marcie Tidd / (303) 312-7764 All Analytes 2009 TNI

Georgia Lynne Grubb / 404-657-3189 All Analytes 2009 TNI

Guam (Radchem) Administrator   / 671-475-1622 All Analytes 2009 TNI

Hawaii Richard Kiyokane / 808-453-6679 All Analytes 2009 TNI

Idaho Ernie Bader / 208-334-2235 x 290 All Analytes 2009 TNI

Illinois (Radchem) Dr. Lih-Ching Chu / 217-786-6363 All Analytes 2009 TNI

Indiana Phil Zillinger / 317-921-5571 All Analytes 2009 TNI

Kentucky Patrick Garrity / 502-564-3410 ext 4968 All Analytes 2009 TNI

Maine Jennifer Jamison / 207-287-1929 All Analytes 2009 TNI

Mariana Island Vinson Sablan / 670-664-8520 All Analytes 2009 TNI

Maryland Linda Ames / 410-537-3712 All Analytes 2009 TNI

Massachusetts Ann Marie Allen / 978-682-5237 x 51333 All Analytes 2009 TNI

Michigan (WS) Greg Lundy / 517-335-9219 All Analytes 2009 TNI

Mississippi (Radchem) Sammie Malone / 601-576-7400 All Analytes 2009 TNI

Montana Russell Leu / 406-444-5259 All Analytes 2009 TNI

Nebraska Laurie Wieting / 402-471-8407 All Analytes 2009 TNI

Nevada Sara Rairick / 775-687-9490 All Analytes 2003 NELAC

New Jersey Rachel Ellis / 609-777-1749 All Analytes 2009 TNI

New Mexico (WS) Paul W. Gray / 505-383-9120 All Analytes 2009 TNI

New York Dan Dickinson / 518-485-5570 All Analytes 2003 NELAC

North Carolina (WS) Chris Goforth / 919-807-8871 All Analytes 2009 TNI

North Dakota Errol Erickson / 701-328-6172 All Analytes 2009 TNI

South Carolina Carol Smith / 803-896-0992 All Analytes 2003 NELAC

South Dakota Mike Smith / 605-773-4757 All Analytes 2009 TNI

Tennessee Craig LaFever / 615-532-0181 All Analytes 2009 TNI



Vermont (WS) George Mills / 802-863-7335 All Analytes 2009 TNI

Virginia Cathy Westerman / 804-648-4480 x391 All Analytes 2003 NELAC

Washington Alan Rue / (360) 895-6178 All Analytes 2009 TNI

West Virginia (WS) Greg Young / 304-965-2694 X2222 All Analytes 2003 NELAC



RAD-92 Definitions & Study Discussion

Study Dates: 01/07/13 - 02/21/13 Report Issued: 02/28/13

RAD Study Definitions RAD Study Discussion

The Performance Evaluation:

Acceptable

Not Acceptable

No Evaluation

Reported Value falls within the 
Acceptance Limits.

Reported Value falls outside the 
Acceptance Limits.

Reported Value cannot be evaluated.

ERA's RAD-92 RadCheM™ Proficiency Testing (PT) study 
has been reviewed by ERA senior management and certified 
compliant with the requirements of the 2009 TNI PT Standard 
and the criteria contained in the most current TNI Fields of 
Proficiency Testing (FoPT) tables.

ERA's RAD-92 RadCheM™ PT study standards were 
examined for any anomalies. A full review of all homogeneity, 
stability and accuracy verification data was completed.  All 
analytical verification data for all analytes met the acceptance 
criteria contained in the 2009 TNI PT Standard and the criteria 
contained in the most current TNI FoPT tables.

The data submitted by participating laboratories was also 
examined for study anomalies.  There were no anomalies 
observed during the statistical review of the data.

ERA's RAD-92 RadCheM™ study reports shall not be 
reproduced except in their entirety and not without the 
permission of the participating laboratories.  The report must 
not be used by the participating laboratories to claim product 
endorsement by any agency of the U. S. government.

The data contained herein are confidential and intended for 
your use only.

If you have any questions or concerns regarding your 
assessment in ERA's RadCheM™ Proficiency Testing 
program, please contact our Proficiency Testing Department 
at 1-800-372-0122.

The Method Description is the method the laboratory reported 
to ERA.

=

=

=

The Reported Value is the value that the laboratory reported 
to ERA.

The ERA Assigned Values are compliant with the most 
current TNI Fields of Proficiency Testing (FoPT) tables.  The 
assigned values are directly traceable to the commercially 
prepared starting materials used to manufacture the PT 
standards.

The Acceptance Limits are established per the criteria 
contained in the most current TNI FoPT tables.

Not Reported No Value reported.=
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Nilda B. Cox
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016

RadCheM™ Study

Reference Date: 04/08/13

Open Date: 04/08/13

Close Date: 05/23/13

Report Issued Date: 06/03/13

RAD-93 Final Report



June 3, 2013

Nilda B. Cox
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016

Enclosed is your final report for ERA's RadCheM™ Proficiency Testing (PT) study, RAD-93.  Your final report includes an 
evaluation of all results submitted by your laboratory to ERA.
  
Data Evaluation Protocols:  All of the analytes in ERA's RAD-93 study have been evaluated by comparing your results to 
the acceptance limits and evaluation criteria contained in the current TNI FoPT tables.

Corrective Action Help:  As part of your accreditation(s), you may be required to identify the root cause of any "Not 
Acceptable" results, implement the necessary corrective actions, and then satisfy your PT requirements by participating 
in a Supplemental (QuiK™Response) or future ERA PT study.  If you need help, ERA's technical staff is available to help 
your laboratory resolve any technical issues that may be impairing your PT performance and possibly affecting your 
routine data quality.  Our laboratory and technical staff have many years of collective experience in performing the full 
range of environmental analyses.  As part of our technical support, ERA offers QC samples that can be useful in helping 
you work through your technical issues.        

Please note the following changes to our final reports:

•  At the request of the TNI Accreditation Council, we have included a Laboratory Exception Report that includes a list of 
all analytes reported with less than qualifiers when the assigned value was greater than “0.”  In addition, because we 
have received many requests from laboratories, this report also includes a list of all analytes with "Not Acceptable" 
evaluations.

•  Some states have elected not to convert to the 2009 TNI Standards at this time.  If you have released your results to a 
state that has retained the 2003 NELAC Evaluation Criteria, your final report will include a section that evaluates the 
results according to the 2003 Standard in addition to the 2009 TNI Standards.

Thank you for your participation in ERA's RadCheM™ Proficiency Testing study, RAD-93.  If you have any questions, 
please contact our Proficiency Testing Department at 1-800-372-0122.

Sincerely,

Kristina Sanchez
Quality Officer

attachments

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Report Recipient Contact/Phone Number Reporting Type Evaluation Type

Alabama Tom DeLoach / 334-271-7791 All Analytes 2009 TNI

Alaska Lance Morris / 907-375-8210 All Analytes 2009 TNI

Arizona Ali Mayfield / (602) 364-0728 All Analytes 2009 TNI

California Fred Choske / 510-620-3175 All Analytes 2009 TNI

Colorado Ben Chouaf / 303-692-3045 All Analytes 2009 TNI

Connecticut Environmental Lab Certification / 860-509-7388 All Analytes 2009 TNI

Delaware Brenda Haire / 302-741-8630 All Analytes 2009 TNI

EPA Region 5 (WS) Dr. Al Alwan / 312-353-2004 All Analytes 2009 TNI

EPA Region 8 Marcie Tidd / (303) 312-7764 All Analytes 2009 TNI

Georgia Lynne Grubb / 404-657-3189 All Analytes 2009 TNI

Guam (Radchem) Administrator   / 671-475-1622 All Analytes 2009 TNI

Hawaii Richard Kiyokane / 808-453-6679 All Analytes 2009 TNI

Idaho Ernie Bader / 208-334-2235 x 290 All Analytes 2009 TNI

Illinois (Radchem) Dr. Lih-Ching Chu / 217-786-6363 All Analytes 2009 TNI

Indiana Phil Zillinger / 317-921-5571 All Analytes 2009 TNI

Kentucky Patrick Garrity / 502-564-3410 ext 4968 All Analytes 2009 TNI

Maine Jennifer Jamison / 207-287-1929 All Analytes 2009 TNI

Mariana Island Vinson Sablan / 670-664-8520 All Analytes 2009 TNI

Maryland Linda Ames / 410-537-3712 All Analytes 2009 TNI

Massachusetts Ann Marie Allen / 978-682-5237 x 51333 All Analytes 2009 TNI

Michigan (WS) Greg Lundy / 517-335-9219 All Analytes 2009 TNI

Mississippi Phyllis Givens / 601-576-7582 All Analytes 2009 TNI

Montana Russell Leu / 406-444-5259 All Analytes 2009 TNI

Nebraska Laurie Wieting / 402-471-8407 All Analytes 2009 TNI

Nevada Sara Rairick / 775-687-9490 All Analytes 2003 NELAC

New Jersey Rachel Ellis / 609-777-1749 All Analytes 2009 TNI

New Mexico (WS) Paul W. Gray / 505-383-9120 All Analytes 2009 TNI

New York Dan Dickinson / 518-485-5570 All Analytes 2003 NELAC

North Carolina (WS) Chris Goforth / 919-807-8871 All Analytes 2009 TNI

North Dakota Errol Erickson / 701-328-6172 All Analytes 2009 TNI

South Carolina Carol Smith / 803-896-0992 All Analytes 2003 NELAC

South Dakota Mike Smith / 605-773-4757 All Analytes 2009 TNI

Tennessee Craig LaFever / 615-532-0181 All Analytes 2009 TNI



Vermont (WS) George Mills / 802-863-7335 All Analytes 2009 TNI

Virginia Cathy Westerman / 804-648-4480 x391 All Analytes 2003 NELAC

Washington Alan Rue / (360) 895-6178 All Analytes 2009 TNI

West Virginia (WS) Greg Young / 304-965-2694 X2222 All Analytes 2003 NELAC



RAD-93 Definitions & Study Discussion
Study Dates: 04/08/13 - 05/23/13 Report Issued: 06/03/13

RAD Study Definitions RAD Study Discussion

The Performance Evaluation:

Acceptable

Not Acceptable

No Evaluation

Reported Value falls within the 
Acceptance Limits.

Reported Value falls outside the 
Acceptance Limits.

Reported Value cannot be evaluated.

ERA's RAD-93 RadCheM™ Proficiency Testing (PT) study 
has been reviewed by ERA senior management and certified 
compliant with the requirements of the 2009 TNI PT Standard 
and the criteria contained in the most current TNI Fields of 
Proficiency Testing (FoPT) tables.  





ERA's RAD-93 RadCheM™ PT study standards were 
examined for any anomalies. A full review of all homogeneity, 
stability and accuracy verification data was completed.  All 
analytical verification data for all analytes met the acceptance 
criteria contained in the 2009 TNI PT Standard and the criteria 
contained in the most current TNI FoPT tables.





The data submitted by participating laboratories was also 
examined for study anomalies.  There were no anomalies 
observed during the statistical review of the data.


    


ERA's RAD-93 RadCheM™ study reports shall not be 
reproduced except in their entirety and not without the 
permission of the participating laboratories.  The report must 
not be used by the participating laboratories to claim product 
endorsement by any agency of the U. S. government.  





The data contained herein are confidential and intended for 
your use only.





If you have any questions or concerns regarding your 
assessment in ERA's RadCheM™ Proficiency Testing 
program, please contact our Proficiency Testing Department 
at 1-800-372-0122.

The Method Description is the method the laboratory reported 
to ERA.

=

=

=

The Reported Value is the value that the laboratory reported 
to ERA.





The ERA Assigned Values are compliant with the most 
current TNI Fields of Proficiency Testing (FoPT) tables.  The 
assigned values are directly traceable to the commercially 
prepared starting materials used to manufacture the PT 
standards. 





The Acceptance Limits are established per the criteria 
contained in the most current TNI FoPT tables.

Not Reported No Value reported.=



2009 TNI Evaluation Checks
There are no values reported with < where the assigned value was greater than 0.

2009 TNI Not Acceptable Evaluations
There were no Not Acceptable evaluations for this study.

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/03/13

04/08/13 - 05/23/13

RAD-93 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

RAD GroSS™ Alpha/Beta (cat# 809)

2830 Gross Alpha pCi/L 31.9 40.8 21.1 - 51.9 Acceptable EPA 900.0 GPC 1980 5/17/2013 -0.655 36.4 6.93

2840 Gross Beta pCi/L 21.6 13.0 - 29.7 Not Reported   19.9 4.30

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1117

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
06/03/13

04/08/13 - 05/23/13

RAD-93 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

RAD GroSS™ Alpha/Beta (cat# 809)

2830 Gross Alpha pCi/L 31.9 40.8 21.1 - 51.9 Acceptable EPA 900.0 GPC 1980 5/17/2013 -0.655 36.4 6.93

2840 Gross Beta pCi/L 21.6 13.0 - 29.7 Not Reported  19.9 4.30

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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RAD-94 Final Report



August 26, 2013

Nilda B. Cox
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016

Enclosed is your final report for ERA's RadCheM™ Proficiency Testing (PT) study, RAD-94.  Your final report includes an 
evaluation of all results submitted by your laboratory to ERA.
  
Data Evaluation Protocols:  All of the analytes in ERA's RAD-94 study have been evaluated by comparing your results to 
the acceptance limits and evaluation criteria contained in the current TNI FoPT tables.

Corrective Action Help:  As part of your accreditation(s), you may be required to identify the root cause of any "Not 
Acceptable" results, implement the necessary corrective actions, and then satisfy your PT requirements by participating 
in a Supplemental (QuiK™Response) or future ERA PT study.  If you need help, ERA's technical staff is available to help 
your laboratory resolve any technical issues that may be impairing your PT performance and possibly affecting your 
routine data quality.  Our laboratory and technical staff have many years of collective experience in performing the full 
range of environmental analyses.  As part of our technical support, ERA offers QC samples that can be useful in helping 
you work through your technical issues.        

Please note the following changes to our final reports:

•  At the request of the TNI Accreditation Council, we have included a Laboratory Exception Report that includes a list of 
all analytes reported with less than qualifiers when the assigned value was greater than “0.”  In addition, because we 
have received many requests from laboratories, this report also includes a list of all analytes with "Not Acceptable" 
evaluations.

•  Some states have elected not to convert to the 2009 TNI Standards at this time.  If you have released your results to a 
state that has retained the 2003 NELAC Evaluation Criteria, your final report will include a section that evaluates the 
results according to the 2003 Standard in addition to the 2009 TNI Standards.

Thank you for your participation in ERA's RadCheM™ Proficiency Testing study, RAD-94.  If you have any questions, 
please contact our Proficiency Testing Department at 1-800-372-0122.

Sincerely,

Kristina Sanchez
Quality Officer

attachments

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com



Report Recipient Contact/Phone Number Reporting Type Evaluation Type

Alabama Tom DeLoach / 334-271-7791 All Analytes 2009 TNI

Alaska Lance Morris / 907-375-8210 All Analytes 2009 TNI

Arizona Ali Mayfield / (602) 364-0728 All Analytes 2009 TNI

California ELAP Fred Choske / 510-620-3175 All Analytes 2009 TNI

Colorado Ben Chouaf / 303-692-3045 All Analytes 2009 TNI

Connecticut Environmental Lab Certification / 860-509-7388 All Analytes 2009 TNI

Delaware Brenda Haire / 302-741-8630 All Analytes 2009 TNI

EPA Region 4 Marilyn Maycock / 706-355-8553 All Analytes 2009 TNI

EPA Region 5 (WS) Dr. Al Alwan / 312-353-2004 All Analytes 2009 TNI

EPA Region 8 Marcie Tidd / (303) 312-7764 All Analytes 2009 TNI

Georgia Lynne Grubb / 404-657-3189 All Analytes 2009 TNI

Guam (Radchem) Administrator   / 671-475-1622 All Analytes 2009 TNI

Hawaii Richard Kiyokane / 808-453-6679 All Analytes 2009 TNI

Idaho Ernie Bader / 208-334-2235 x 290 All Analytes 2009 TNI

Illinois (Radchem) Dr. Lih-Ching Chu / 217-786-6363 All Analytes 2009 TNI

Indiana Phil Zillinger / 317-921-5571 All Analytes 2009 TNI

Kentucky Patrick Garrity / 502-564-3410 ext 4968 All Analytes 2009 TNI

Maine Jennifer Jamison / 207-287-1929 All Analytes 2009 TNI

Mariana Island Vinson Sablan / 670-664-8520 All Analytes 2009 TNI

Maryland Linda Ames / 410-537-3712 All Analytes 2009 TNI

Massachusetts Ann Marie Allen / 978-682-5237 x 51333 All Analytes 2009 TNI

Michigan (WS) Greg Lundy / 517-335-9219 All Analytes 2009 TNI

Mississippi Phyllis Givens / 601-576-7582 All Analytes 2009 TNI

Montana Russell Leu / 406-444-5259 All Analytes 2009 TNI

Nebraska Laurie Wieting / 402-471-8407 All Analytes 2009 TNI

Nevada Sara Rairick / 775-687-9490 All Analytes 2003 NELAC

New Jersey Rachel Ellis / 609-777-1749 All Analytes 2009 TNI

New Mexico (WS) Paul W. Gray / 505-383-9120 All Analytes 2009 TNI

New York Dan Dickinson / 518-485-5570 All Analytes 2003 NELAC

North Carolina (WS) Chris Goforth / 919-807-8871 All Analytes 2009 TNI

North Dakota Errol Erickson / 701-328-6172 All Analytes 2009 TNI

South Carolina Carol Smith / 803-896-0992 All Analytes 2003 NELAC

South Dakota Mike Smith / 605-773-4757 All Analytes 2009 TNI



Tennessee Craig LaFever / 615-532-0181 All Analytes 2009 TNI

Vermont (WS) George Mills / 802-863-7335 All Analytes 2009 TNI

Virginia Cathy Westerman / 804-648-4480 x391 All Analytes 2003 NELAC

Washington Alan Rue / (360) 871-8844 All Analytes 2009 TNI

West Virginia (WS) Greg Young / 304-965-2694 X2222 All Analytes 2003 NELAC

Commonwealth of Northern 
Mariana Islands-DEQ

Clarissa T. Bearden  / All Analytes 2009 TNI

North Dakota Department of 
Health

Cindy Auen  / All Analytes 2009 TNI



RAD-94 Definitions & Study Discussion
Study Dates: 07/08/13 - 08/22/13 Report Issued: 08/26/13

RAD Study Definitions RAD Study Discussion

The Performance Evaluation:

Acceptable

Not Acceptable

No Evaluation

Reported Value falls within the 
Acceptance Limits.

Reported Value falls outside the 
Acceptance Limits.

Reported Value cannot be evaluated.

ERA's RAD-94 RadCheM™ Proficiency Testing (PT) study 
has been reviewed by ERA senior management and certified 
compliant with the requirements of the 2009 TNI PT Standard 
and the criteria contained in the most current TNI Fields of 
Proficiency Testing (FoPT) tables.  





ERA's RAD-94 RadCheM™ PT study standards were 
examined for any anomalies. A full review of all homogeneity, 
stability and accuracy verification data was completed.  All 
analytical verification data for all analytes met the acceptance 
criteria contained in the 2009 TNI PT Standard and the criteria 
contained in the most current TNI FoPT tables.





The data submitted by participating laboratories was also 
examined for study anomalies.  There were no anomalies 
observed during the statistical review of the data.


    


ERA's RAD-94 RadCheM™ study reports shall not be 
reproduced except in their entirety and not without the 
permission of the participating laboratories.  The report must 
not be used by the participating laboratories to claim product 
endorsement by any agency of the U. S. government.  





The data contained herein are confidential and intended for 
your use only.





If you have any questions or concerns regarding your 
assessment in ERA's RadCheM™ Proficiency Testing 
program, please contact our Proficiency Testing Department 
at 1-800-372-0122.

The Method Description is the method the laboratory reported 
to ERA.

=

=

=

The Reported Value is the value that the laboratory reported 
to ERA.





The ERA Assigned Values are compliant with the most 
current TNI Fields of Proficiency Testing (FoPT) tables.  The 
assigned values are directly traceable to the commercially 
prepared starting materials used to manufacture the PT 
standards. 





The Acceptance Limits are established per the criteria 
contained in the most current TNI FoPT tables.

Not Reported No Value reported.=



2009 TNI Evaluation Checks
There are no values reported with < where the assigned value was greater than 0.

2009 TNI Not Acceptable Evaluations
There were no Not Acceptable evaluations for this study.

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

RAD-94 2009 TNI Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Z Score Study 
Mean

Study 
Standard 
Deviation

Analyst Name

RAD GroSS™ Alpha/Beta (cat# 809)

2830 Gross Alpha pCi/L 46.7 57.1 29.8 - 71.2 Acceptable EPA 900.0 GPC 1980 7/23/2013 -0.688 55.4 12.7

2840 Gross Beta pCi/L 29.2 41.8 27.9 - 49.2 Acceptable EPA 900.0 GPC 1980 7/23/2013 -1.28 36.7 5.88

RAD NaturalS™ (cat# 811)

2965 Radium-226 pCi/L 16.9 17.2 12.8 - 19.7 Acceptable GA Tech RA-226/228 1.2 
2004 8/19/2013 0.0338 16.8 1.63

2970 Radium-228 pCi/L 4.26 3.86 2.18 - 5.40 Acceptable GA Tech RA-226/228 1.2 
2004 8/19/2013 0.696 3.84 0.598

3055 Uranium (Nat) pCi/L 21.4 17.1 - 24.1 Not Reported   20.4 1.37

3055 Uranium (Nat) mass µg/L 29.4 31.2 25.0 - 35.2 Acceptable EPA 200.8 5.4 1994 7/25/2013 -0.716 30.6 1.75

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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Nilda B. Cox
QA Officer
Eurofins Eaton Analytical, Inc - Monrovia
750 Royal Oaks Dr.
Suite 100
Monrovia, CA 91016
626-386-1170

EPA ID:
ERA Customer Number:
Report Issued:
Study Dates:

CA00006
M327601
08/26/13

07/08/13 - 08/22/13

RAD-94 2003 NELAC Evaluation Final Complete Report

NELAC 
Analyte 

Code
Analyte Units Reported 

Value
Assigned 

Value
Acceptance 

Limits
Performance 

Evaluation Method Description Analysis 
Date Z Score Study 

Mean

Study 
Standard 
Deviation

Analyst Name

RAD GroSS™ Alpha/Beta (cat# 809)

2830 Gross Alpha pCi/L 46.7 57.1 29.8 - 71.2 Acceptable EPA 900.0 GPC 1980 7/23/2013 -0.688 55.4 12.7

2840 Gross Beta pCi/L 29.2 41.8 27.9 - 49.2 Acceptable EPA 900.0 GPC 1980 7/23/2013 -1.28 36.7 5.88

RAD NaturalS™ (cat# 811)

2965 Radium-226 pCi/L 16.9 17.2 12.8 - 19.7 Acceptable GA Tech RA-226/228 1.2 
2004 8/19/2013 0.0338 16.8 1.63

2970 Radium-228 pCi/L 4.26 3.86 2.18 - 5.40 Acceptable GA Tech RA-226/228 1.2 
2004 8/19/2013 0.696 3.84 0.598

3055 Uranium (Nat) pCi/L 21.4 17.1 - 24.1 Not Reported  20.4 1.37

3055 Uranium (Nat) mass µg/L 29.4 31.2 25.0 - 35.2 Acceptable EPA 200.8 5.4 1994 7/25/2013 -0.716 30.6 1.75

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
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April 25, 2013

750 ROYAL OAKS DRIVE
STE 100
MONROVIA, CA  91016-3629

LAB ID: 11320     
DR. ANDREW EATON
EUROFINS EATON ANALYTICAL, INC

Dear Dr. Eaton:

Your laboratory's scores for the Environment Laboratory Approval Program (ELAP) Asbestos by Transmission
Electron Microscopy Proficiency Test are enclosed.

ELAP validates the fitness for use of each sample/analyte used in it's PT studies. All analytes passed the
assigned value verification and homogeneity evaluations prior to shipment for this study.  After the study close
date samples/analytes are evaluated again for stability in conjunction with historic pass/fail rates. The
evaluation procedures used to establish the assigned value are discussed in the ELAP Certification Manual
Item 300.  All analytes were determined to be fit for use as PT materials for this study.

The assigned value is the 'made to' value for the analyte using the counting rules of the method.  The mean for
scoring is the participant consensus mean.  The acceptance limits are centered on the mean for scoring.  The
acceptance limits are calculated as plus/minus two times the standard deviation for Potable Water Asbestos,
and three times the standard deviation for all other analytes.

Sample 6262 was generated using the actinolite specimen in NIST SRM 1867. A large percentage of the
participating laboratories misidentified these deposited fibers as tremolite. Differentiating the tremolite and
actinolite in NIST SRM 1867 is always challenging because they occupy the mid-range in the
tremolite-actinolite solid-solution series. Thus it is critical that laboratories carefully calibrate their TEM-EDX
k-factors for Mg, Si, Ca, and Fe. Furthermore, laboratories are required to collect at least six spectra from each
of the asbestos minerals on their own TEM-EDX systems and use these as guides in identification (ELAP
Certification Manual Item 236, Section 6.2). Spectra collected on TEM-EDX systems other than their own are
not helpful in distinguishing actinolite from tremolite in NIST SRM 1867.

The statistical procedures used to establish study means, standard deviations and acceptance limits are
described in the ELAP Certification Manual Item 330.

ELAP does not limit the usage of proficiency test reports by individuals or organizations.  ELAP only
distributes PT reports to the participant and any organization selected by the participant for distribution.

Summary statistics by method, as well as, assigned value uncertainties may be requested by contacting the PT
Program.  Also, please provide us with your feedback on any issues related to the PT Program, including the
current study.  Direct any comments, requests, feedback, or questions to us at dehspt@health.state.ny.us.

Sincerely,

, PT Program CoordinatorDaniel Dickinson
NYS DOH - Wadsworth Center
PO BOX 509, Albany NY 12201-0509
Phone: (518) 473-3383, Fax: (518) 473-8117
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Shipment: 361           Asbestos in Air, Water, and NonFriable Samples by Electron Microscopy

Analyte Name Units Sample
ID

  Test 
Method

Result/
Analysis

Date

Mean/
Assigned

Value

Standard
Deviation/
Fixed %

Acceptance
Limits

Score

TNI-EL-V3-2009 Proficiency Test Compliant Report

NYSDOH Wadsworth Center is an A2LA accredited Proficiency Testing Provider.  Certificate Number 1785.01

Lab Id: 11320     

EPA Lab Code:
  CA00006   

EUROFINS EATON ANALYTICAL, INC
750 ROYAL OAKS DRIVE
STE 100
MONROVIA, CA  91016-3629
(626) 386-1100
Director:  DR. ANDREW EATON

Shipment Date 
Closing Date 
Score Date 

: 19-Feb-2013
: 04-Apr-2013
: 24-Apr-2013

Sample: Potable Water

Asbestos in Water by TEM
Asbestos in Water by TEM
Analyte Code:

EPA 100.2 1.10 - 22.1MF/L 7348
1520

8.81
3/4/13

6.08 Satisfactory

24 passed out of 24 reported results.
9.95
10.9
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October 31, 2013

750 ROYAL OAKS DRIVE

STE 100
MONROVIA, CA  91016-3629

LAB ID: 11320     

DR. ANDREW EATON
EUROFINS EATON ANALYTICAL, INC

Dear Dr. Eaton:

Your laboratory's scores for the NYSDOH Asbestos by Transmission Electron Microscopy Proficiency Test are

enclosed.

The NYSDOH Environmental PT Program validates the fitness for use of each sample/analyte used in it's PT

studies. All analytes passed the assigned value verification and homogeneity evaluations prior to shipment for

this study.  After the study close date samples/analytes are evaluated again for stability in conjunction with

historic pass/fail rates. The evaluation procedures used to establish the assigned value are discussed in the

ELAP Certification Manual Item 300.  All analytes were determined to be fit for use as PT materials for this

study.

The assigned value is the 'made to' value for the analyte using the counting rules of the method.  The mean for

scoring is the participant consensus mean.  The acceptance limits are centered on the mean for scoring.  The

acceptance limits are calculated as plus/minus two times the standard deviation for Potable Water Asbestos,

and three times the standard deviation for all other analytes.

The statistical procedures used to establish study means, standard deviations and acceptance limits are

described in the ELAP Certification Manual Item 330.

The NYSDOH Environmental PT Program does not limit the usage of proficiency test reports by individuals

or organizations.  The NYSDOH Environmental PT Program only distributes PT reports to the participant and

any organization selected by the participant for distribution.

Summary statistics by method, as well as, assigned value uncertainties may be requested by contacting the

NYSDOH Environmental PT Program.  Also, please provide us with your feedback on any issues related to the

PT Program, including the current study.  Direct any comments, requests, feedback, or questions to us at

dehspt@health.state.ny.us.

Sincerely,

, PT Program CoordinatorDaniel Dickinson

NYS DOH - Wadsworth Center

PO BOX 509, Albany NY 12201-0509

Phone: (518) 473-3383, Fax: (518) 473-8117

NYS DOH - Wadsworth Center
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WADSWORTH CENTER 

 NEW YORK STATE DEPARTMENT OF HEALTH

NYSDOH Wadsworth Center is an A2LA accredited Proficiency Testing Provider.  Certificate Number 1785.01

New York ELAP Proficiency Test Report 

Lab Id: 11320     

EPA Lab Code:
  CA00006   

Shipment Date 
Closing Date 
Score Date 

: 27-Aug-2013
: 10-Oct-2013
: 30-Oct-2013

EUROFINS EATON ANALYTICAL, INC
750 ROYAL OAKS DRIVE
STE 100
MONROVIA, CA  91016-3629
(626) 386-1100
Director:  DR. ANDREW EATON

Shipment: 366           Asbestos in Air, Water, and NonFriable Samples by Electron Microscopy

Analyte Name Units Sample
ID

  Test 
Method

Result/
Analysis

Date

Mean/
Assigned

Value

Standard
Deviation/
Fixed %

Acceptance
Limits

Score

Sample: Potable Water

Asbestos in Water by TEM

Asbestos in Water by TEM

Analyte Code:

EPA 100.2 2.05 - 12.1 SatisfactoryMF/L 8598

1520

7.32

9/13/13 21 passed out of 23 reported results.

2.527.09

8.8
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ALERT RAINGAGES

STATION NAME ALERT ID
AUTO
RAINGAGE
REF. ID

LAT. LONG. ELEV.

Acton Camp Precip 384 250D 34-27-02 118-11-54 2,625.0 

Acton Escond Precip 387 261F 34-29-41 118-16-22 2,960.0 

Agoura Precip 317 434 34-08-08 118-45-07 800.0 

Aliso Canyon Precip 302 446 34-19-42 118-33-17 2,367.0 

Angeles Crest Aliso Cyn Precip 357 423C 34-24-57 118-05-26 3,920.0 

Antelope Valley Water Precip 485 AL485 34-40-02 118-07-31  

Avek Precip 359 1250 34-32-21 117-55-23 2,825.0 

Ballona Crk Precip 370 AL370 33-59-55 118-24-05 38.0 

Bel Air Hotel Precip 323 10A 34-05-11 118-26-44 540.0 

Bell Canyon (Rocketdyne) Precip 300 AL300 34-13-41 118-41-27 2,260.0 

Bell Cyn Debris Basin Precip 308 735H 34-11-39 118-39-23 895.0 

Big Dalton Dam Precip 419 223C 34-10-13 117-48-34 1,587.0 

Big Pines Recreation Park Pcp 365 83B 34-22-44 117-41-20 6,860.0 

Big Rock Mesa Precip 320 1239 34-02-21 118-37-00 300.0 

Big Tujunga Dam Precip 334 46D 34-17-35 118-11-02 2,315.0 

Big Tujunga-camp15 Precip 307 694G 34-17-21 118-17-17 1,525.0 

Bouquet Cyn @ Urban Precip 390 AL390 34-26-54 118-30-21 1,300.0 

Brand Park Precip 449 210C 34-11-17 118-16-19 1,250.0 

Brown's Canyon Precip 301 AL301 34-18-42 118-36-26 2,400.0 

Camp Hi Hill Precip 368 AL368 34-15-20 118-05-53 4,320.0 

Castaic Junct Precip 385 1012B 34-26-17 118-36-42 1,005.0 

Castic Powerhouse Precip 466 AL466 34-35-17 118-39-24 2,286.0 

Cedar Springs Precip 363 402F 34-21-21 117-52-34 6,780.0 

Chiloa-St Hwy Precip 437 492A 34-19-04 118-00-29 5,275.0 

Clear Crk School Precip 408 47D 34-16-37 118-10-12 3,150.0 

Cogswell Dam Precip 411 334B 34-14-36 117-57-48 2,300.0 

Colby's Precip 445 53D 34-18-05 118-06-38 3,620.0 

County Fire Station 112 Precip 480 AL480 34-45-14 118-17-13  

County Fire Station 140 Precip 481 AL481 34-37-12 118-17-11 3,160.0 

County Fire Station 81 Precip 486 1005B 34-31-09 118-17-13  

Crystal Lake Precip 399 283C 34-19-02 117-50-30 5,370.0 

Del Valle Training Center Precip 446 AL446 34-25-46 118-40-01 1,406.0 

Devils Gate Dam Precip 337 453D 34-11-08 118-10-24 1,000.0 

Domin Wat Co Precip 315 1113 33-49-53 118-13-29 30.0 

Eagle Rock Rsvr Precip 311 802C 34-08-44 118-11-24 1,085.0 

Eaton Dam Precip 343 449B 34-10-08 118-05-27 880.0 

Eaton Wash Precip 382 AL382 34-04-29 118-03-17 261.0 

Eighty-third Street Yard Precip 460 AL460 33-57-48 118-22-34 128.0 

El Monte Fire Station 166 354 108D 34-04-31 118-02-33 275.0 

El Segondo Yard Precip 371 AL371 33-55-01 118-23-14  

Electric Ave Pumping Plnt Precip 461 AL461 33-59-35 118-28-23 397.0 

Elizabeth Lake-Warm Springs Cmp Pcp 394 128B 34-36-28 118-33-40 2,075.0 

Fire Station 077 Precip 468 AL468 34-45-34 118-47-50 3,459.0 

Fire Station 114 (Lake LA) Precip 388 AL388 34-36-24 117-49-32 2,851.0 

Fire Station 115 Precip 459 AL459 33-53-05 118-06-24 79.0 

Fire Station 149 Precip 465 AL465 34-29-48 118-36-47 1,697.0 

Fire Station 80 488 120 34-28-17 118-08-30 3,157.0 

Flintridge Precip 453 280C 34-10-54 118-11-08 1,600.0 

Fremont Hdqtrs Precip 456 1277 34-05-05 118-08-56 480.0 

G-168 Pump Station Precip 441 1249 34-44-04 117-49-42 2,932.0 

Gorman-Sheriff Precip 404 298C 34-47-47 118-51-27 185.0 

Hacienda Hgts Precip 328 201D 33-59-39 117-59-27 875.0 

Hollywood Rsrv Precip 312 238 34-07-04 118-19-53 720.0 

Imperial Yard South FMD Precip 383 AL383 33-55-49 118-10-22 138.0 

Inspiration Pnt Precip 309 AL309 34-13-12 118-06-26 4,480.0 

Irwindale Spreading Basin Precip 435 AL435 34-05-46 117-56-02 449.0 

LA 96th & Cen. Precip 316 291 33-56-56 118-15-16 121.0 

LA Ducommun St Precip 377 716 34-03-09 118-14-12 306.0 

La Habra Hgts Precip 327 1088B 33-56-54 117-57-51 445.0 

La Mirada Precip 326 156B 33-52-59 118-01-00 75.0 

Water Resources ALERT Gages http://www.ladpw.org/wrd/precip/alertlist.cfm
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La Rvr @ Wardlow Precip 314 AL314 33-49-11 118-12-20 25.0 

La Tuna DB Precip 451 1107D 34-14-12 118-19-36 1,160.0 

Lancaster Roper Precip 483 1244 34-40-47 118-00-37 2,400.0 

Lechuza Pat Sta Precip 454 352B 34-04-37 118-52-46 1,620.0 

Lewis Ranch Precip 361 517B 34-25-12 117-53-11 4,615.0 

Little Gleason Precip 439 1074 34-22-42 118-08-57 5,600.0 

Little Rock Crk Above Dam Percip 358 1017B 34-28-41 118-01-24 3,267.0 

Little Rock-Sycamore Camp Pcp 360 1060B 34-25-02 117-58-13 4,012.0 

Live Oak Dam Precip 431 445B 34-08-00 117-44-39  

Llano Precip 423 564C 34-29-13 117-50-02 3,872.0 

Loomis Ranch Precip 438 54C 34-20-54 118-02-53 4,325.0 

Los Angeles City College Precip 310 355B 34-05-14 118-17-32 300.0 

Los Angeles Hillcrest Precip 403 462B 34-03-07 118-24-17 185.0 

Malibu Fire Precip 378 447C 34-02-20 118-39-01 -18.0 

Manhattan Beach Precip 373 1070 33-52-58 118-23-16 249.0 

Mescal Smith Precip 364 1248 34-28-03 117-42-40 3,810.0 

Mint Cyn @ Fitch Precip 402 AL402 34-26-48 118-25-39 1,652.0 

Monte Nido Fire Precip 319 435 34-04-40 118-41-32 600.0 

Montebello Fire Station HQ. Precip 381 391C 34-01-07 118-06-16 212.0 

Morris Dam Precip 416 390B 34-10-29 117-52-50 1,210.0 

Neenach Check 43 Precip 469 598D 34-47-40 118-37-15 2,975.0 

Newhall-Sol Precip 406 32C 34-25-33 118-34-42 1,243.0 

North Lancaster Precip 484 1247 34-45-41 118-07-30 2,310.0 

Northridge- LADPW Precip 463 25C 34-13-52 118-32-28 1,117.0 

Opids Camp 3355 57B 34-15-18 118-05-41 4,320.0 

Pacoima Dam Precip 331 33A 34-19-48 118-23-58 1,950.0 

Pacoima Wash S.B. H.W. Precip 464 AL464 34-15-43 118-26-37 1,009.0 

Palmdale Water Dist Precip 482 1058B 34-35-41 118-05-31 2,595.0 

Pine Canyon Patrol Station Pcp 393 321 34-40-24 118-25-45 3,286.0 

Pnt Vicen Ligh Precip 321 44A 33-44-30 118-24-38 125.0 

Pudd Dam Precip 428 96C 34-05-27 117-48-28 988.0 

Pudd Div Precip 425 134C 34-07-45 117-46-51 1,130.0 

Quartz Hill Precip 475 1245 34-38-53 118-14-24 2,395.0 

RD 232A Precip 374 AL374 33-48-16 118-18-43  

Redman Precip 443 1243 34-45-52 117-55-30 2,360.0 

Redondo Yard Precip 372 AL372 33-51-24 118-23-00  

Rio Hondo Spreading Ground Precip 440 AL440 33-59-30 118-06-34 264.0 

Road Mant. Yard 417 Precip 436 AL436 33-59-42 117-52-03 582.0 

Rocky Buttes Precip 442 1242 34-39-00 117-51-48 2,540.0 

RollingHills Fire Station Precip 376 1011B 33-45-25 118-21-16  

Rose Hills ISD Repeater Precip 400 AL400 34-01-05 118-00-54  

San Antonio Cyn-Sierra Pw House Pcp 458 619 34-12-29 117-40-26 3,110.0 

San Dimas Dam Precip 422 89B 34-09-08 117-46-17 1,350.0 

San Dimas Fire Station 64 Precip 356 95 34-06-19 117-48-07 955.0 

San Francisquito Powerhouse Pcp 395 372 34-32-02 118-31-27 1,580.0 

San Gab @ Spring Precip 379 AL379 33-48-38 118-05-25 36.0 

San Gab Pow House Precip 349 627 34-09-20 117-54-28 744.0 

San Gabriel @ Vallay Precip 352 AL352 34-03-20 118-00-29 299.0 

San Gabriel Dam Precip 413 425B 34-12-20 117-51-38 1,481.0 

San Gabriel East Fork Percip 457 379B 34-14-09 117-48-18 1,600.0 

Sanberg Airways Station Precip 467 747 34-44-47 118-43-27 3,635.0 

Santa Anita Dam Precip 346 63C 34-11-03 118-01-11 1,400.0 

Sawpit Dam Precip 340 68C 34-10-30 117-59-07 1,378.0 

School House D.B. Precip 450 395C 34-19-32 118-27-29 1,540.0 

Scott Ranch Precip 362 1246 34-46-59 118-28-10 2,710.0 

Sepulv cyn @ Mulholland Precip 322 17 34-07-50 118-29-25 1,425.0 

Signal Hill City Hall Precip 325 415 33-47-48 118-10-03 140.0 

Spadra Precip 350 356C 34-02-30 117-48-34 690.0 

Tanbark Precip 444 158 34-12-19 117-45-39 2,750.0 

Thompson Crk. Dam Precip 434 AL434 34-08-26 117-42-39 1,670.0 

Topanga Canyon Patrol Station Pcp 318 6 34-05-03 118-35-57 745.0 

Tujunga Mill Precip 306 1029C 34-23-18 118-05-16  

Tujunga Spreading Ground Precip 462 AL462 34-14-06 118-24-27 1,084.0 

USC Precip 375 482 34-01-21 118-17-27  

Verdugo Hill- Harvard Fire Precip 455 AL455 34-13-12 118-17-24  

Walnut Crk Precip 448 AL448 34-04-14 117-52-14 520.0 

West Fk Heli Precip 452 AL452 34-14-12 118-01-06 4,000.0 
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STANDARD NON-RECORDING RAINGAGES

STATION
ID

STATION LOCATION LATITUDE LONGITUDE
ELEV OF
GAGE

176 Altadena - Rubio Canyon 34-10-55 118-08-15 1,125.0

726C Angeles Crest Guard Station 34-14-01 118-11-04 2,300.0

1037 Arcadia - Arboretum 34-08-48 118-02-59 565.0

167C Arcadia Pumping Plant No. 1 34-09-31 118-02-02 611.0

807 Ascot Reservoir 34-04-46 118-11-14 620.0

1191 Bear Divide 34-21-35 118-23-37 2,700.0

228C Beverly Hills City Hall 34-06-00 118-23-40 250.0

223C Big Dalton Dam 34-10-06 117-48-36 1,587.0

63C Big Santa Anita Dam 34-11-03 118-01-12 1,400.0

46D Big Tujunga Dam 34-17-40 118-11-14 2,315.0

373C Briggs Terrace 34-14-17 118-13-27 2,200.0

749B Burbank Valley Pump Plant 34-11-11 118-20-54 655.0

5B Calabasas 34-09-24 118-38-14 924.0

1264 Calabasas Landfill 34-08-25 118-42-35 800.0

1051B Canoga Park - Pierce College 34-10-51 118-34-23 800.0

447C Carbon Canyon 34-02-18 118-38-56 50.0

252C Castaic Lake 34-29-53 118-36-53 1,150.0

23B Chatsworth Reservoir 34-13-44 118-37-18 900.0

497 Claremont - Slaughter 34-07-35 117-43-55 1,350.0

93C Claremont Police Station 34-05-45 117-43-18 1,170.0

334B Cogswell Dam 34-14-37 117-57-35 2,300.0

387B Covina City Yard 34-05-02 117-53-57 508.0

797 De Soto Reservoir 34-16-17 118-35-12 1,127.0

1071B Descanso Gardens 34-12-07 118-12-46 1,325.0

269D Diamond Bar Fire Station 33-59-50 117-48-55 870.0

107D Downey - Fire Department 33-55-48 118-08-47 110.0

802C Eagle Rock Reservoir 34-08-47 118-11-20 970.0

292D Encino Reservoir 34-08-56 118-30-57 1,075.0

1140 Fire Station 42 - Rosemead 34-04-53 118-03-55 305.0

1277 Fremont Hdqtrs. 34-05-05 118-05-56 480.0

20B Girard Reservoir 34-09-07 118-36-36 986.0

1081B Glendale - Gregg 34-11-45 118-14-30 1,350.0

216C Glendale-Jackson 34-09-54 118-15-01 550.0

174B Glendora 34-07-43 117-49-08 930.0

287B Glendora - City Hall 34-08-09 117-51-52 785.0

1087 Green - Verdugo Pumping Plant 34-15-25 118-20-11 1,340.0

436C Hansen Dam 34-16-08 118-23-59 1,110.0

235C Henniger Flats 34-11-38 118-05-17 2,550.0

238 Hollywood Dam 34-07-04 118-19-53 720.0

488B Kagel Canyon Patrol Station 34-17-45 118-22-30 1,450.0

1278 La Canada 34-13-22 118-12-17 0.0

175B La Canada Irrigation District 34-13-39 118-12-40 2,020.0

1261 La Canada Reclamation Plant 34-13-00 118-11-14 1,800.0

251C La Crescenta 34-13-20 118-14-40 1,440.0

1088B La Habra Heights Mutual Water Co. 33-56-55 117-57-51 445.0

196C La Verne - Fire Station 34-06-06 117-46-20 1,050.0

455B
Lancaster - State Hwy. Maintenance
Sta.

34-40-57 118-08-02 2,395.0

1212 Lancaster Fss/Faa 34-44-00 118-13-00 2,320.0

1267 Lancaster Reclamation Plant 34-46-38 118-09-11 2,302.0

299F Little Rock - Schwab 34-32-12 117-58-43 2,800.0

1072B Little Tujunga Ranger Station 34-17-37 118-21-38 1,275.0

564C Llano 34-29-13 117-50-02 3,390.0

662D Long Beach Airport 33-49-00 118-09-00 105.0

1254 Long Beach Reclamation Plant 33-48-11 118-05-20 20.0

716 Los Angeles - Ducommun St. 34-03-09 118-14-13 306.0

482 Los Angeles - U.S.C. 34-01-14 118-17-15 208.0

1217 Los Angeles Country Club 34-04-10 118-25-17 380.0

734C Los Angeles International Airport 33-56-25 118-23-44 105.0

293B Los Angeles Reservoir 34-17-18 118-28-54 1,150.0

1126A Los Angeles-East Valley 34-12-30 118-24-35 780.0

Water Resrouces Standard Non-Recording Precip Gages http://www.ladpw.org/wrd/precip/standard.cfm
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1255 Los Coyotes Reclamation Plant 33-53-05 118-06-24 70.0

794 Lower Franklin Reservoir 34-05-43 118-24-40 585.0

801B Magic Mountain 34-23-52 118-19-27 4,720.0

1166B Mile High Ranch 34-24-40 117-46-15 5,280.0

1005B Mint Canyon Fire Station 34-30-35 118-21-40 2,300.0

1266 Mission Canyon Landfill 34-08-40 118-28-45 1,150.0

225 Montana Ranch - Lakewood 33-50-35 118-07-09 47.0

390B Morris Dam 34-10-53 117-52-43 1,210.0

338C Mt. Wilson 34-14-07 118-04-28 5,709.0

322 Munz Valley Ranch 34-42-50 118-21-15 2,600.0

598D
Neenach - Check 43 - California
D.W.R.

34-47-40 118-37-15 2,965.0

598C Neenach-Erstad 34-46-28 118-46-28 3,062.0

32C Newhall - Soledad Div. Hdqtrs. 34-23-07 118-31-54 1,243.0

1129B Nicholas Canyon 34-02-52 118-54-57 340.0

13C North Hollywood - Lakeside 34-08-46 118-21-13 550.0

25C Northridge - L.A.W.P. 34-13-52 118-32-28 810.0

1222 Northridge-Garland 34-15-15 118-30-33 911.0

1095 Orange County Reservoir 33-56-07 117-52-58 660.0

491D Pacific Palisades 34-02-22 118-31-43 293.0

33A Pacoima Dam 34-19-48 118-23-59 1,500.0

1268 Palmdale Reclamation Plant 34-35-30 118-05-10 2,565.0

1058B Palmdale W.D. 34-35-17 118-05-31 2,595.0

43D Palos Verdes Estates 33-47-58 118-23-29 216.0

1011B Palos Verdes Fire Station 33-45-25 118-21-11 1,272.0

1252 Palos Verdes Landfill 33-45-40 118-20-03 400.0

1251 Palos Verdes-Whites Point 33-42-50 118-19-02 100.0

388D
Paramount - County Fire
Department

33-53-50 118-10-02 80.0

612B Pasadena - Chlorine Plant 34-12-04 118-09-49 1,160.0

610B Pasadena - City Hall 34-08-54 118-08-36 864.0

795 Pasadena - Jourdan 34-08-52 118-05-14 705.0

613C Pasadena Fire Station 34-07-15 118-08-05 779.0

1240 Pearblossom-CALI.DW.R. Booste 34-30-32 117-55-15 3,050.0

1253 Point Water Polution Control 33-48-11 118-16-58 40.0

1271 Pomona Waste Reclamation Plant 34-03-18 117-47-34 786.0

170F Potrero Heights 34-02-32 118-04-44 285.0

96C Puddingstone Dam 34-05-31 117-48-24 1,030.0

134C Puddingstone Diversion 34-07-52 117-46-55 1,160.0

1258 Puente Hills Landfill 34-01-35 118-01-49 300.0

409B Pyramid Reservoir 34-40-34 118-46-47 2,505.0

1216 Rancho Palos Verdes 33-45-10 118-23-32 780.0

42C Redondo Beach City Hall 33-50-43 118-23-20 70.0

1115 San Antonio Dam 34-09-24 117-40-20 2,120.0

95 San Dimas - Fire Warden 34-06-26 117-48-19 955.0

89B San Dimas Dam 34-09-10 117-46-17 1,350.0

125B
San Francisquito Canyon Power
House No.

34-35-25 118-27-15 2,105.0

372
San Francisquito Power House No.
2

34-32-02 118-31-27 1,580.0

227D San Gabriel - Bruington - Orton 34-06-18 118-06-32 472.0

627 San Gabriel Canyon - Power House 34-09-20 117-54-28 744.0

425B San Gabriel Dam 34-12-19 117-51-38 1,481.0

742C San Gabriel Fire Department 34-06-11 118-05-56 445.0

1257 San Jose Creek Reclamation Plant 34-01-55 118-01-16 275.0

1006 San Pedro - City Reservoir 33-44-37 118-17-47 150.0

591B Santa Anita Reservoir 34-11-08 118-06-16 1,205.0

1041B Santa Fe Dam 34-07-04 117-58-24 427.0

634C Santa Monica 34-00-43 118-29-27 94.0

1194 Santa Ynez Reservoir 34-04-23 118-33-59 735.0

1262 Saugus Reclamation Plant 34-24-48 118-32-23 1,150.0

277 Sawmill Mountain 34-43-15 118-35-00 3,700.0

1265 Scholl Canyon Landfill 34-08-40 118-11-07 1,000.0

465C Sepulveda Dam 34-10-06 118-28-11 683.0

294B
Sierra Madre - Mira Monte
Pumping Plant

34-10-11 118-02-51 985.0

144 Sierra Madre Dam 34-10-34 118-02-32 1,100.0

169 Sierra Madre Pumping Plant 34-09-47 118-02-21 700.0

336 Silver Lake Reservoir 34-06-08 118-15-54 445.0

405B Soledad Canyon 34-26-23 118-17-33 2,150.0

1256 South Gate Transfer Station 33-56-40 118-09-56 100.0

356C Spadra - Lanterman Hospital 34-02-31 117-48-35 690.0

1260 Spadra Landfill 34-02-36 117-49-50 700.0

237C Stone Canyon Reservoir 34-06-21 118-27-13 865.0

683B Sunset Ridge 34-12-53 118-08-47 2,110.0
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82F Table Mountain 34-22-56 117-40-39 7,420.0

434AL Thompson Creek Dam 34-08-26 117-42-39 1,670.0

1158 Torrance Municiple Airport 33-47-59 118-20-08 102.0

695B Tujunga Canyon - Vogel Flat 34-17-12 118-13-32 1,850.0

11D Upper Franklin Canyon Reservoir 34-07-10 118-24-35 867.0

1263 Valencia Reclamation Plant 34-25-55 118-37-13 1,000.0

120 Vincent Patrol Station 34-29-17 118-08-27 3,135.0

109D West Arcadia 34-07-42 118-04-22 547.0

406C West Azusa 34-06-53 117-54-56 505.0

680B Westwood (U.C.L.A.) 34-04-10 118-26-30 430.0

1274 Whittier - Valna Drive 33-57-39 118-01-10 255.0

106F Whittier City Hall 33-58-57 118-02-50 300.0

1114B Whittier Narrows Dam 34-01-29 118-05-02 239.0

1259 Whittier Narrows Reclamation 34-03-59 118-03-54 225.0

21B Woodland Hills 34-10-14 118-35-33 875.0

1223 Woodland Hills - Sherman 34-10-06 118-38-57 1,035.0

306H Zuma Beach 34-01-15 118-49-42 15.0
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The Station Detail Report provides detailed information on CIMIS stations including the region in which they are
located, nearby city, installation dates, termination dates (if inactive), geographic locations (latitude and longitude),
elevations above see level, zip codes, surface types (grass or alfalfa), station site descriptions, and photographs of
the stations.

Long Beach #174

Los Angeles Basin Region Los Angeles County Southern District
Nearby city is Long Beach

Activated On September 22, 2000
Station is Active
ETo Reported
Reference Surface is Grass
Datalogger is CR10

Station 174
North | South | East | West |

Geographic Information

Elevation (ft): 17
Latitude: 33o47'50"N / 33.8
Longitude: 118o05'38"W / -118.09

Associated Zip Codes

90745, 90746, 90747, 90749, 90801, 90802, 90803, 90804, 90805, 90806, 90807, 90808, 90809, 90810, 90813,
90814, 90822, 90831, 90832, 90833, 90834, 90835, 90840, 90842, 90845, 90846, 90847, 90848, 90853, 90888,
90899

Station Siting Description

Sorry, this information is not available at this time.

Back to Top About Us Contact Us Site Map

Conditions of Use | Privacy Policy | Comments or Suggestions?
© 2009 State of California.
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The Station Detail Report provides detailed information on CIMIS stations including the region in which they are
located, nearby city, installation dates, termination dates (if inactive), geographic locations (latitude and longitude),
elevations above see level, zip codes, surface types (grass or alfalfa), station site descriptions, and photographs of
the stations.

Santa Monica #99

Los Angeles Basin Region Los Angeles County Southern District
Nearby city is Santa Monica

Activated On December 11, 1992
Station is Active
ETo Reported
Reference Surface is Grass
Datalogger is CR10x

Station 99
North | South | East | West |

Geographic Information

Elevation (ft): 340
Latitude: 34o02'28"N / 34.04
Longitude: 118o28'34"W / -118.48

Associated Zip Codes

90401, 90402, 90403, 90404, 90405, 90406, 90407, 90408, 90409, 90410, 90411

Station Siting Description

DATE: 5-9-03

STATION #: 99
STATION NAME: SANTA MONICA
ETo ZONE: 2-3
This is an example of a CIMIS urban site.

Back to Top About Us Contact Us Site Map

Conditions of Use | Privacy Policy | Comments or Suggestions?
© 2009 State of California.
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DOC #2439686 
 

December 13, 2012 

File No. 31-370-40.4A 

Mr. Samuel Unger, Executive Officer 
California Regional Water Quality Control Board 
   Los Angeles Region 
320 West Fourth Street, Suite 200 
Los Angeles, CA 90013 

Dear Mr. Unger: 

Compilation and Analysis of Constituents of Emerging Concern Monitoring Results 

The purpose of this letter is to transmit a compilation and analysis of monitoring results obtained over 
the past five years by the Sanitation Districts of Los Angeles County (Sanitation Districts) for constituents of 
emerging concern (CECs).  To fulfill their mission to protect public health and the environment, the Sanitation 
Districts have been a leader in addressing the issue of CECs.  The Sanitation Districts were one of the first 
public agencies in the nation to develop the capability to analyze water quality for CECs such as 
pharmaceuticals, personal care products (PPCPs), and endocrine disrupting compounds (EDCs).  The 
Sanitation Districts have since conducted extensive monitoring of CECs in effluents from their wastewater 
treatment facilities.  

In the past five years, the Sanitation Districts have obtained over 5,500 analytical results of CECs in 
samples collected from nine of their wastewater treatment plants.  The plants sampled included the Long 
Beach, Los Coyotes, Pomona, San Jose Creek East, San Jose Creek West, Saugus, Valencia, and Whittier 
Narrows Water Reclamation Plants (WRPs), as well as the Joint Water Pollution Control Plant (JWPCP).  The 
eight WRPs provide recycled water and discharge to inland surface waters while the remaining plant, JWPCP, 
discharges to the Pacific Ocean.  Analytical methods used to monitor CECs in the Sanitation Districts’ 
effluents are based on those published by the United State Environmental Protection Agency (EPA) and are 
described in the report.  This report summarizes data that has been collected through July 2012 and provides an 
analysis of the results with respect to any potential impacts on human health and aquatic life.  Pyrethroid 
monitoring and the development of bioanalytical methods are also discussed.  

If you have any questions regarding this communication, please contact the undersigned at  
(562) 908-4288, extension 2803. 

Very truly yours, 

Grace Robinson Chan 

Ann T. Heil 
Supervising Engineer 
Technical Services Department 

ATH:lmb 
Enclosure 

lburgess
ViaEm

lburgess
AHeil
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Sanitation Districts of Los Angeles County 
Constituents of Emerging Concern Monitoring Summary 

2007 to 2012 
 
The Sanitation Districts of Los Angeles County (Sanitation Districts) provide for the wastewater and solid 
waste management needs of about 5.4 million people in 78 cities and unincorporated areas within Los 
Angeles County.  The Sanitation Districts operate 11 wastewater treatment plants, which treat 
approximately 500 million gallons of wastewater per day.  To fulfill their mission to protect public health 
and the environment, the Sanitation Districts have been a leader in addressing the issue of constituents of 
emerging concern (CECs).  The Sanitation Districts were one of the first public agencies in the nation to 
develop the capability to analyze water quality for CECs such as pharmaceuticals, personal care products 
(PPCPs), and endocrine disrupting compounds (EDCs).  The Sanitation Districts have since conducted 
extensive monitoring of CECs in effluents from their wastewater treatment facilities.  
 
In the past five years, the Sanitation Districts have obtained over 5,500 analytical results of CECs in 
samples collected from nine of their wastewater treatment plants.  The plants included in this study are 
eight Water Reclamation Plants (WRPs), including the Long Beach, Los Coyotes, Pomona, San Jose 
Creek East, San Jose Creek West, Saugus, Valencia, and Whittier Narrows WRPs, as well as the Joint 
Water Pollution Control Plant (JWPCP).  The eight WRPs provide recycled water and discharge to inland 
surface waters while the remaining plant, JWPCP, discharges to the Pacific Ocean.  Analytical methods 
used to monitor CECs in the Sanitation Districts’ effluents are based on those published by the United 
State Environmental Protection Agency (EPA) and are described in this report.  This report summarizes 
data that has been collected through July 2012 and provides an analysis of the results with respect to any 
potential impacts on human health and aquatic life.  Pyrethroid monitoring and the development of 
bioanalytical methods are also discussed.         
 
Analytical Methods  
 
The Sanitation Districts’ Water Quality Laboratory has developed and validated modified versions of 
EPA Methods 539, 625, 1625, 1694, and 8270D for the analysis of compounds collectively referred to as 
CECs, which consist of EDCs, pharmaceutical compounds, PPCPs, and other compounds.  In addition, 
some of the analyses are performed by contract laboratories that employ EPA methods such as Methods 
524 and 8141A.  The analytical methods cover several distinct groups of CECs that include: hormones; 
surfactant metabolites: alkylphenols (APs) and alkylphenolethoxylates (APEOs); PPCPs; polybrominated 
diphenyl ethers (PBDEs); nitrosamines; phthalates; volatiles; organophosphorous pesticides; and 
hydrazine and quinoline.  The methods for each of these groups are discussed below.   
 
Hormones, Alkylphenols and Alkylphenolethoxylates  
 
The hormones (17--ethinylestradiol, 17--estradiol, estriol, estrone, androstenedione and testosterone), 
APs (4-nonylphenol-technical mixture, 4-tert Octylphenol), and APEOs (nonylphenol monoethoxylate, 
nonylphenol diethoxylate, octylphenol monoethoxylate, and octylphenol diethoxylate) are extracted 
together using a solid phase extraction cartridge containing 500 milligrams (mg) of polymeric reversed-
phase resin and 100% methanol as the eluting solvent.  The extracts are then analyzed by three separate 
analyses using a high performance liquid chromatograph (HPLC) for separation and a triple quadrupole 
mass spectrometer (MS/MS) for detection.  The isotope dilution technique is used for quantification and 
has been the technique of choice for the analysis of CECs in environmental samples.  These methods are 
similar to those used by Southern Nevada Water Authority, MWH Laboratories, and Orange County 
Water District.  For each analytical batch, one method blank, one laboratory control standard, one matrix 
spike, and one matrix spike duplicate are included to satisfy the quality assurance/quality control 
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(QA/QC) requirements.  Analyses are no longer conducted by the Sanitation Districts for the compound 
progesterone, as it has never been detected in the Sanitation Districts’ effluent.  
 
Pharmaceutical Compounds and Personal Care Product Ingredients  
 
The pharmaceutical compounds and personal care product ingredients [acetaminophen, amoxicillin, 
atenolol, atorvastatin (Lipitor), azithromycin, bisphenol-A, caffeine, carbamazepine, ciprofloxacin HCl, 
N,N-diethyl-meta-toluamide (DEET), Dilantin (phenytoin), diclofenac, erythromycin[-H2O], fluoxetine,  
furosemide, gemfibrozil, ibuprofen, iohexol, iopromide, meprobamate, metoprolol, naproxen, primidone, 
propranolol, salicylic acid, sulfamethoxazole, tris 2-chloroethyl phosphate (TCEP), triclocarban, triclosan, 
and trimethoprim] as well as the artificial sweetener sucralose are extracted together using a solid-phase 
extraction (SPE) cartridge containing 200 mg of polymeric reversed-phase resin and 30%/70% methylene 
chloride/methanol mixture as the eluting solvent.  The extracts are then analyzed by two separate 
electrospray ionization analyses (ESI+ and ESI-) using an HPLC for separation and MS/MS for detection.  
Isotope dilution technique is used for quantification.  These methods are similar to the proposed EPA 
Method 1694, and other published EPA research methods.  For each analytical batch, one method blank, 
one laboratory control standard, one matrix spike, and one matrix spike duplicate are included to satisfy 
the QA/QC requirements.  Analyses are no longer conducted by the Sanitation Districts for the 
compounds ketoprofen, o-hydroxy atorvastatin, and p-hydroxy atorvastatin because reliable 
quantifications of these compounds could not be made. In particular, no deuterated internal standards are 
available. 
 
Polybrominated Diphenyl Ethers  

 
The PBDEs (BDE-28: 22'4-triBDE; BDE-47: 22'44'-tetraBDE; BDE-99: 22'44'5-pentaBDE; BDE-100: 
22'44'6-pentaBDE; BDE-153: 22'44'55'-hexaBDE; BDE-154: 22'44'56-hexaBDE; BDE-183: 22'344'56-
heptaBDE; and BDE-209: decaBDE) are extracted together using an SPE cartridge containing 1000 mg of 
C18 and dichloromethane (DCM) as the eluting solvent.  Extracts are analyzed by using gas 
chromatography-mass spectrometry (GC-MS), and analytical data are acquired in the selected ion-
monitoring mode.  This method is a modified version of EPA Method 8270D.  Isotope dilution is applied 
to increase the precision and accuracy of the analysis.  For each batch, one method blank, two laboratory 
control standards, one matrix spike, and one matrix spike duplicate are included to satisfy QA/QC 
requirements.  
 
Nitrosamines  

 
The nitrosamines, including N-Nitrosodimethylamine and N-Nitrosopyrrolidine, are analyzed using a 
modified version of EPA Method 1625C.  The nitrosamines are extracted together using liquid-liquid 
extractors and DCM as a solvent.  The samples are adjusted to a pH above 12 and a surrogate standard 
solution is added to each sample prior to extraction.  The samples are then extracted for at least 14 hours 
then concentrated to 1 milliliter (mL).  An internal standard solution is added to the extraction 
concentration prior to analysis by GC-MS and analytical data are acquired in the selected ion-monitoring 
mode.  Isotope dilution technique is used for quantification to increase the precision and accuracy of the 
analysis.  For each batch, one method blank, two laboratory control standards, one matrix spike, and one 
matrix spike duplicate are included to satisfy QA/QC requirements. 
 
Phthalates 
 
The phthalates (bis(2-ethylhexyl)phthalate and butyl benzyl phthalate) are analyzed using EPA Method 
625. They are extracted for at least 18 hours using liquid-liquid extractors and DCM as a solvent.  The 
extracts are concentrated to 1mL, and then analyzed by GC-MS. 
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Volatile Organics 
 
Analysis of the volatile organic compound 1,2,3-trichloropropane is conducted for the Sanitation Districts 
by Test America. Test America uses EPA Method 524, which is a purge and trap GC-MS method. 
 
Organophosphorus Pesticides 
 
Analysis of the organophosphorus pesticides chlorpyrofos is conducted for the Sanitation Districts by 
Weck Laboratories. Weck Laboratories uses EPA Method 8141A, which involves extraction by 
separatory funnel, using DCM as a solvent, and analysis via gas chromatography with a thermionic 
specific detector (GC-TSD). 
 
Hydrazine and Quinoline 
 
Analysis of both hydrazine and quinoline were conducted for the Sanitation Districts by Montgomery 
Watson Harza Laboratories (now Eurofins Eaton Analytical).  Hydrazine was analyzed using gas 
chromatography tandem mass spectrometry (GC-MS-MS).  Quinoline was analyzed using liquid 
chromatography tandem mass spectrometry (LC-MS-MS). 
 
Monitoring Results 
 
The Sanitation Districts began analyzing for CECs in their wastewater treatment plants’ effluents in 
September 2007. Data from September 2007 to July 2012 are included in this report.  Chlorinated final 
effluent samples collected from the Long Beach, Los Coyotes, Pomona, San Jose Creek East and West 
sides, Saugus, and Valencia WRPs and dechlorinated final effluent samples collected from the Whittier 
Narrows WRP were analyzed. All samples from these plants were 24-hour composites except for the 
instantaneous grab samples used to analyze hydrazine and quinoline. Secondary effluent samples were 
collected and analyzed from the JWPCP as follows: a 24-hour composite sample was collected in August 
2009 and four grab samples were collected in February and March of 2011. Summaries of the monitoring 
results for JWPCP are provided in Table 1 and for the WRPs in Tables 2 through 5. Summaries of 
analytical results for each treatment plant are provided in Attachment A and detailed results are included 
in Appendix A. 
 
This report also includes results for N-nitrosodimethylamine (NDMA), butyl benzyl phthalate, bis(2-
ethylhexyl)phthalate, and chlorpyrifos. Although these are not typically classified as CECs, they were 
treated as CECs by expert panels investigating CECs for the State Water Resources Control Board (State 
Water Board) and thus are included in this evaluation.  Routine monitoring is conducted at all of the 
Sanitation Districts’ wastewater treatment plants for NDMA, butyl benzyl phthalate, and bis(2-ethyl 
hexyl)phthalate, because these are considered priority pollutants1 by the EPA. Additionally, effluent 
monitoring for 1,2,3-trichloropropane and chlorpyrifos has been conducted at several of the Sanitation 
Districts’ WRPs in accordance with National Pollutant Discharge Elimination System (NPDES) permit 
monitoring requirements adopted by the California Regional Water Quality Control Board, Los Angeles 
Region (Regional Board). For NDMA, only results analyzed using low-level modified EPA Method 
1625, with a detection limit of 2 nanograms per liter (ng/L), are included in this report. Results for 
analyses using EPA Method 625 are not included because the method is not sensitive enough to provide 
meaningful results (detection limit of 5,000 ng/L). Results for a second nitrosamine, N-Nitrosopyrrolidine 
are analyzed in this report because this constituent was addressed by a State Water Resources Control 
Board (State Water Board) expert panel on CECs. Results for several additional nitrosamines (N-
Nitrosodiethylamine, N-Nitrosodi-n-butylamine, N-Nitrosomethylethylamine, N-Nitroso-n-propylamine, 
and N-Nitrosopiperidine) and included in the appendix for reference but not analyzed in this report.  
 

                                                 
1 A list of priority pollutants is provided as Appendix A to Title 40 of the Code of Federal Regulations Part 423.  
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During the five years covered by this report, the Sanitation Districts conducted monitoring for 64 CECs 
and over 5,500 analytical results were obtained. For the WRPs, some analytes were run over 200 times in 
total. Summaries of the relative occurrence of the CECs monitored in the Sanitation Districts’ effluent are 
presented in Tables 6 and 7. For JWPCP, the summary includes only results for constituents analyzed at 
least four times (27 in total). Of those constituents, six were rarely or never detected and the remaining 21 
compounds were found most or all of the time. Of the 64 CECs evaluated in the Sanitation District’s 
WRP effluents, 16 were not detected in any samples at any WRP and 24 CECs were detected always or 
almost always in the WRP effluents. The remaining CECs were detected at intermediate frequencies.  
 
Evaluation of Potential Human Health Significance 
 
In order to evaluate the results with respect to potential human health significance, the methodology 
developed by the State Water Board’s Science Advisory Panel for CECs in recycled water (Recycled 
Water CEC Panel) was used.  This methodology is described in detail in the Recycled Water CEC Panel 
report, “Monitoring Strategies for Chemicals of Emerging Concern (CECs) in Recycled Water”  

(Recycled Water CEC Panel Report).2  It is a risk-based approach, wherein measured concentrations of 
CECs are compared to thresholds that are derived based on human health endpoints.  
 
The Recycled Water CEC Panel derived a series of initial monitoring trigger levels (MTLs) for various 
CECs. These MTLs were meant to serve as screening levels that could be used to determine when a 
particular constituent should be prioritized for monitoring and to interpret the results from the monitoring.  
The initial MTLs were derived from seven sources, including California drinking water notification levels 
(NLs) established by the California Department of Public Health, predicted no effects concentrations 
taken from the EPA Contaminant Candidate List 3 (CCL3), Australian Guidelines for Water Recycling, 
and several scientific papers. Measured environmental concentrations (MECs) are then divided by the 
initial MTLs. A resulting fraction, termed the monitoring trigger quotient (MTQ), greater than 1.0 
indicates that the constituent is present at concentrations that potentially may be relevant to human health, 
although it should be noted that the MTLs for indirect potable reuse contain between 6 to 11 orders of 
magnitude of conservatism for indirect potable reuse projects,3 and an additional one to two orders of 
magnitude of conservatism for incidental recharge of groundwater. Fractions less than 1.0 indicate that 
the constituent is not likely present at levels of concern.  
 
Consistent with the Recycled Water CEC Panel Report, the MECs were taken as 90th percentile values of 
effluent data. Use of the 90th percentile is more appropriate than use of maximum values, for several 
reasons. Use of the 90th percentile eliminates any outlier values that may be suspect. It also eliminates 
values that may be elevated only rarely or for short periods of time, which is appropriate because the 
endpoints for human health data are based on chronic exposures. It provides a more conservative analysis 
than comparing median values to the endpoints. It should be noted that for small data sets, the 90th 
percentile is equal to the maximum value.  
 
This report includes comparisons of recycled water quality at the WRPs to both indirect potable reuse and 
irrigation thresholds. Data collected at all the WRPs was considered, because all of the WRPs except the 
Saugus WRP currently supply recycled water to indirection potable reuse and/or irrigation projects and 
projects to utilize the Saugus WRP recycled water are being investigated. However, this is a highly 
conservative analysis because further treatment is applied to the water before it is supplied for indirect 
potable reuse (either soil aquifer treatment at the Montebello Forebay groundwater recharge project or 
reverse osmosis at the Alamitos Barrier project). Additionally, the indirect potable reuse thresholds can be 
used to assess the potential for human health risk for discharges to waterbodies with a groundwater 
recharge (GWR) beneficial use (only applicable to the Pomona, San Jose Creek, Whittier Narrows, 

                                                 
2 State Water Resources Control Board, Final Report, Monitoring Strategies for Chemicals of Emerging Concern 
(CECs) in Recycled Water,  June 25, 2010. Sacramento, CA. 
3 Ibid., page 61. 
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Saugus and Valencia WRPs), although this provides a very conservative analysis because there is further 
dilution of the water discharged from the WRPs before it enters groundwater, and additional dilution 
before the groundwater is pumped for drinking water purposes. JWPCP effluent was not compared to 
human health thresholds, as there are no projects currently moving forward to recycle water from JWPCP 
and there is no GWR beneficial use for the JWPCP ocean receiving waters.  
 
A summary of this analysis is presented in Table 8. The MTQs for irrigation were less than one for all 
constituents and, with the exception of NDMA and 17-estradiol, the initial MTL-based MTQs for 
potable reuse were less than 1.0 for all constituents.  For 17-estradiol, the potable reuse initial MTL-
based MTQ was < 2.2, but could not be definitively established due to the reporting level (2 ng/L) being 
higher than the MTL (0.9 ng/L). Per the Recycled Water CEC Panel Report, the majority of 17-estradiol 
in wastewater is a result of human excretion, rather than use of pharmaceuticals, and it is not predicted to 
be associated with adverse effects in drinking water. The initial MTL in the Recycled Water CEC Panel 
Report was based on the California Office of Environmental Health Hazard Assessment (OEHHA) cancer 
slope factor and a 1 x 10-6 excess lifetime cancer risk level.  However, the mechanism by which tumors 
were induced in the study used to derive the cancer slope factor has no equivalent in humans. Therefore, 
the Recycled Water CEC Panel believes that use of the Australian drinking water guideline value for 17-
estradiol, which in turn is derived from a value developed by the World Health Organization (WHO), may 
have greater validity.4 The WHO value is about 2000-fold higher than the OEHHA value, and use of the 
WHO value would result in the initial MTL-based MTQ being much less than one in all cases. It should 
be noted that, based on the OEHHA value, many common dietary items that contain naturally occurring 
17-estradiol pose a potentially unacceptable cancer risk.5  Furthermore, 17--estradiol is rarely detected 
in Sanitation Districts’ WRP effluent. Of the 205 samples analyzed, only 9 had detected values.  
However, as mentioned earlier, the reporting limit of 2 ng/L for the vast majority of samples is above the 
initial MTL of 0.9 ng/L for potable use. Samples collected in May 2012 at all of the WRPs had a 
detection limit of 0.5 ng/L, and there were no detections. Therefore, it was clear in May 2012 that 17-
estradiol was not present at concentrations above the potable reuse initial MTL. The Sanitation Districts 
intend to continue to use the lower detection limit for future analyses of 17-estradiol, to better establish 
whether results are consistently below the MTL. 
 
For NMDA, the MTQ for potable reuse was well above 1.0 at a value of 62. The Sanitation Districts have 
been aggressively working to investigate NDMA and reduce NDMA concentrations for over eight years.  
Summaries of these efforts were transmitted to the Regional Board in April 2004 and July 2006.6 
Additionally, the Sanitation Districts have additionally completed a thorough study of attenuation and 
dilution of NDMA in the Montebello Forebay area.7 The study included extensive NDMA monitoring of 
groundwater wells in the Montebello Forebay area and the development of a model to predict subsurface 
NDMA concentrations. Both the monitoring and modeling activities indicate that there are no production 
wells exceeding or predicted to exceed the NL for NDMA. Therefore, NDMA is not present at 
concentrations of concern for recharge in the Montebello Forebay. The other potable reuse application 
using the Sanitation Districts’ recycled water is the Alamitos Barrier. Water receives advanced treatment, 
including UV treatment, before being delivered to the Barrier, and thus the NL of less than 10 ng/L for 
NMDA is met prior to delivery.  
 
 
 

                                                 
4 Ibid., page 32. 
5 Ibid. 
6 “Summary of Districts’ Efforts Investigating and Reducing N-Nitrosodimethylamine (NDMA) Concentrations in 
Water Reclamation Plan Effluents,” April 15, 2004, Victoria Conway and “Update on Districts Efforts to Reduce N-
Nitrosodimethylamine (NDMA) Concentrations in Water Reclamation Plant Effluents,” July 25, 2006, Ann Heil. 
7 “Final Project Report, Montebello Forebay Attenuation and Dilution Studies,” March 2008, prepared by Lawrence 
Berkeley National Laboratory and Kennedy/Jenks/Todd LLC. 
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Evaluation of Potential Aquatic Life Effects  
 
In order to evaluate the significance of the results from this study with respect to potential aquatic life 
effects, the methodology developed by the State Water Board’s Science Advisory Panel for Chemicals of 
Emerging Concern in California’s Aquatic Ecosystems (Ecosystem CEC Panel) was used. The 
methodology is described in detailed in the Ecosystem CEC Panel report, “Monitoring Strategies for 
Chemicals of Emerging Concern (CECs) in California’s Aquatic Ecosystems” (Ecosystem CEC Panel 
Report).8 As with the Recycled Water CEC Panel Report, the methodology relies upon a risk-based 
approach, wherein measured concentrations of CECs are compared to thresholds that indicate potential 
risk to aquatic life.  
 
The thresholds, or MTLs, were developed by the Ecosystem CEC Panel using a literature review to 
compile no observed effects concentrations (NOECs) and/or predicted no effect concentrations (PNECs) 
for a number of fish and other aquatic species including algae and invertebrates. The Ecosystem CEC 
Panel relied heavily on studies that examined survival, growth, and reproduction. A safety factor of 10 
was applied to constituents where a potential endocrine disrupting mode of action was not incorporated 
into the NOEC/PNEC or where there was an unknown mode of action. An additional safety factor of 10 
was applied to extrapolate the NOEC/PNEC from freshwater to saltwater. For anti-microbials such as 
antibiotics, minimum inhibitory concentrations (MICs) were used as the threshold to assess potential 
antibiotic resistance effects, with a safety factor of 100 applied (a safety factor of 10 to account for 
uncertainty associated with the use of indicator bacteria that are not aquatic/marine combined with a 
safety factor of 10 to account for the uncertainty of development of antibiotic resistant bacteria from 
plasmids or other molecular constituents). MICs are the antibiotic concentrations that generally cause 
microbial death.  
 
The Ecosystem CEC Panel Report lists only MTLs for constituents it found to have MTQs greater than 
1.0, based on the occurrence data reviewed by the Panel. To provide a comprehensive analysis of 
Sanitation Districts’ data, MTLs were derived using the Panel’s literature review values for 
NOECs/PNECs, with application of appropriate safety factors. The resulting MTLs are listed in Table 9, 
along with the PNEC/NOEC used and safety factors applied. For compounds with NOECs based on both 
aquatic toxicity and antibiotic resistance, the more conservative of the two NOECs was used. Where there 
was some question about whether a particular toxicity endpoint should be used, the Ecosystem CEC Panel 
Report was consulted to see if the Ecosystem CEC Panel had used the endpoint in its analysis. In 
particular, the Ecosystem CEC Panel did not appear to use Comet Assay-based LOEC for furosemide in 
its analysis, so this endpoint was not considered in this analysis. 

 
To determine where there is a potential for aquatic life impacts, predicted environmental concentrations 
(PECs) are compared to the MTLs. The PEC divided by the MTL is the MTQ, and values less than 1.0 for 
the MTQ mean that it is not likely that there is a potential for adverse aquatic life impacts. Since the 
Sanitation Districts’ WRPs discharge to effluent-dominated waterbodies, no dilution was considered.  
Instead, the predicted environmental concentrations (PECs) were assumed to be equivalent to the 
measured environmental concentrations (MECs) in the effluent. For the JWPCP, the PECs were 
calculated from the MECs in accordance with the Ecosystem CEC Panel Report, assuming a nominal 
1000-fold dilution as observed at near-bottom marine outfalls located at 50 to 100 meter depths in the 
mid-Shelf.9 The 1000-fold dilution factor incorporates the initial dilution of 166 to 1 from the JWPCP 

                                                 
8 Southern California Coastal Water Research Project, Monitoring Strategies for Chemicals of Emerging Concern 
(CECs) in California’s Aquatic Ecosystems: Recommendations of a Science Advisory Panel, Technical Report 692, 
April 2012. 
9 Ibid., pages 22 and 40.   
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outfalls as well as secondary dilution due to vertical and horizontal dispersal of the discharge plume, and 
has been field verified for several CECs.10  
 
For the WRPs, where a robust data set was available, the 90th percentile value of all samples at all of the 
WRPs was used as the MEC.  As described above, use of the 90th percentile is more appropriate than use 
of maximum values, because it eliminates any outlier values that may be suspect, eliminates values that 
may be elevated only rarely or for short periods of time, and provides a more conservative analysis than 
comparing median values to the endpoints. For JWPCP, only a limited data set was available so the 
MECs were taken as the maximum effluent concentrations, as the maximum effluent concentrations are 
equal to the 90th percentiles for smaller data sets.  
 
The MTQs for JWPCP are presented in Table 10. All of the MTQs are less than 1.0, indicating that there 
is no potential CEC risk to aquatic life due to discharges from the JWPCP through water column 
exposure.  
 
For the WRPs, the MTQs are presented in Table 11. The MTQs for all of the constituents that were 
detected at the WRPs were less than 1.0, with the exception of the MTQ for one constituent, estrone. The 
MTQ for estrone was 1.1, with a 90th percentile concentration of 6.8 ng/L as compared to the MTL of 6 
ng/L. This is consistent with the Ecosystem CEC Panel Report, which also found an MTQ greater than 
1.0 for estrone.  The MTL for estrone is taken from a paper by Cadwell.11 This paper reviewed in vivo 
vitellogenin (VTG) induction studies to determine the potency of estrone to induce VTG relative to other 
steroid hormones, and then derived a PNEC for long-term estriol exposure based on species sensitivity 
distributions of chronic aquatic toxicity data for other steroid hormones. The PNEC is for long term 
exposures (i.e., greater than 60 days); a higher PNEC is recommended for shorter term exposures (i.e., a 
few days or weeks).  Long term exposure is better represented by median, rather than 90th percentile 
values.  The overall median estrone concentration at the WRPs is < 2 ng/L, with individual medians at the 
WRPs varying from < 2 ng/L to 4.8 ng/L.  In all cases, the median values are less than the MTL. Thus, it 
does not appear that estrone is present at concentrations likely to have adverse impacts on aquatic life. 

 
Analyses for Pyrethroids 

 
The Sanitation Districts have recently completed validation of a method for pyrethroid analysis. Seven 
pyrethroids (bifenthrin, lambda-cyhalothrin, permethrin, cyfluthrin, cypermethrin, esfenvalerate, 
deltamethrin) are analyzed using an Agilent 7890A series GC equipped with dual 63Ni micro-electron 
capture detectors (ECD) with electronic pneumatics control, dual capillary columns, and a pre-column 
that is connected to the capillary columns via a splitter. Pyrethroids are extracted from water samples 
(1liter) using 3MTM EmporeTM extraction disks, and are eluted from the solid-phase extraction disks 
with hexanes, followed by silica gel chromatography to remove matrix interferences. To monitor the 
efficiency of SPE extraction, a surrogate, 2,2’,3,3’,4,4’,5,5’,6,6’-decachlorobiphenyl (PCB-209), is spiked 
into water samples before extraction. Concentrations of pyrethroids in final extracts (1 mL) are 
determined using calibration curves obtained on the dual capillary columns. Reporting limits (RLs) for 
the seven pyrethroids are 5 ng/L. To meet the QA/QC requirements, one method blank, one laboratory 
control standard, one matrix spike, and one matrix spike duplicate are included in each analytical batch.  

During the validation process, final effluent discharged from San Jose Creek East WRP was sampled in 
April, June and July 2012; and the concentrations of the seven pyrethroids in these samples were below 

                                                 
10 Vidal-Dorsch, D.E., S.M. Bay, K.A. Maruya, S.A. Snyder, R.A. Trenholm, and B.J. Vanderford. 2011. 
Contaminants of emerging concern in municipal wastewater effluents and marine receiving water. Southern 
California Coastal Water Research Project 2011 Annual Report, pages 351-364. 
11 Caldwell, D.J., F. Mastrocco, P.D. Anderson, R. Lange, and J.P. Sumpter. 2012. Predicted no effect 
concentrations for the steroid estrogens estrone, 17-estradiol, estriol, and 17-ethinylestradiol. Environmental 
Toxicology Chemistry. 31:1396-1406. 
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the reporting limit of 5 ng/L. Beginning in the fall of 2012, the Sanitation Districts plan to conduct a one 
year study of pyrethroid concentrations that will include quarterly effluent analyses at the eight WRPs 
mentioned in this report.  
 
Development of Bioanalytical Methods 
 
In order to better understand the potential impacts of the Sanitation Districts’ recycled water and to 
address unknown effects, the Sanitation Districts have been exploring both in vitro and in vivo bioassays.  
The Sanitation Districts’ San Jose Creek Water Quality Laboratory (SJCWQL) has been using the EPA’s 
21-day short-term fathead minnow assay to evaluate effluent from the San Jose Creek East WRP. This 
bioassay measures reproductive fitness in fish and evaluates the effects of EDCs on the endocrine system.  
This short-term reproduction assay is designed to detect changes in morphology, spawning, and various 
biochemical endpoints. Endpoints assessed within the protocol include: adult survival, reproductive 
behavior, secondary sex characteristics, gonadosomatic index (GSI), gonadal histology, plasma 
concentrations of vitellogenin, fecundity, and fertility. Fish are exposed to 100% and 50% effluent 
concentrations, as well as a positive and negative control using a flow-through test design. Presently, the 
SJCWQL Biology group has conducted two screenings of the effluent. In addition to the fathead minnow 
assay, the SJCWQL Microbiology group has been using an in vitro cell-based bioassay (T47D-KBluc) to 
screen the effluent for estrogenicity in parallel with the fish testing. The T47D-KBluc bioassay, developed 
by the EPA, is a reporter gene assay that is used to test for the presence of estrogenic compounds within a 
sample that are capable of binding to the nuclear estrogen receptor. The assay uses a mammalian breast 
cancer cell line that has been stably transfected with an estrogen-responsive luciferase reporter gene 
construct. Binding to the estrogen receptor triggers the production of luciferase and the corresponding 
luminescence is quantified using a 96-well plate reader. To date, two screenings of San Jose Creek WRP 
effluent have been performed. Data from the two screenings are currently being evaluated. 

 
Conclusion 
 
In its mission to protect public health and the environment, the Sanitation Districts have been pursuing a 
better understanding of CECs through extensive monitoring of effluents from its wastewater treatment 
plants.  In the past five years, the Sanitation Districts have obtained considerable amounts of data and 
analyses conducted to date on these data indicate that the Sanitation Districts are not discharging CECs at 
levels that are a risk to human health or aquatic life. 
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Table 1.  Summary of JWPCP Secondary Effluent CEC Monitoring 
 

Constituent No. 
Samples

Median, 
ng/L 

Maximum, 
ng/L 

1,2,3-Trichloropropane 0 NA NA 
17-Ethinylestradiol 5 < 10 < 10 
17-Estradiol 5 < 10 7.3 
4-Nonylphenol (tech mix) 5 1,110 3,840 
4-tert Octylphenol 5 630 821 
Acetaminophen 5 16 31 
Amoxicillin 0 NA NA 
Androstenedione 0 NA NA 
Atenolol 0 NA NA 
Atorvastatin 1 116 116 
Azithromycin 5 984 1,010 
Bisphenol A 5 123 403 
Bis(2-ethylhexyl)phthalate 23 2,300 16,600 
Butyl benzyl phthalate 20 < 10,000 < 10,000 
Caffeine 4 373 515 
Carbamazepine 5 < 10 269 
Chlorpyrifos 0 NA NA 
Ciprofloxacin HCl 0 NA NA 
DEET 4 447 518 
Diclofenac 1 114 114 
Dilantin (phenytoin) 4 309 323 
Erythromycin-H2O 1 245 245 
Estriol 0 NA NA 
Estrone 5 23 32 
Fluoxetine 1 < 10 < 10 
Furosemide 1 882 882 
Gemfibrozil 5 1,180 3,280 
Hydrazine 0 NA NA 
Ibuprofen 5 < 10 306 
Iohexol 0 NA NA 
Iopromide 5 763 1,010 
Ketoprofen 0 NA NA 
Meprobamate 4 391 414 
Metoprolol 0 NA NA 
Naproxen 1 1,040 1,040 
N-Nitrosdimethylamine 9 280 650 
N-Nitrosopyrrolidine 4 11 17 
Nonylphenol diethoxylate 4 8,825 9,700 
Nonylphenol monoethoxylate 4 2,645 3,280 
Octylphenol diethoxylate 4 4,003 4,850 
Octylphenol monoethoxylate 4 1,170 1,400 
o-OH Atorvastatin 0 NA NA 
p-OH Atorvastatin 0 NA NA 
PBDE-28 0 NA NA 
PBDE-47 0 NA NA 
PBDE-99 0 NA NA 
PBDE-100 0 NA NA 
PBDE-153 0 NA NA 
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Constituent No. 
Samples

Median, 
ng/L 

Maximum, 
ng/L 

PBDE-154 0 NA NA 
PBDE-183 0 NA NA 
PBDE-209 0 NA NA 
Primidone 1 113 113 
Progesterone 5 < 5.0 < 5.0 
Propanolol 0 NA NA 
Quinoline 0 NA NA 
Salicylic acid 0 NA NA 
Sucralose 4 20,350 21,000 
Sulfamethoxazole 5 978 1,270 
Tris (2-chloroethyl) phosphate 
(TCEP) 

4 389 418 

Testosterone 0 NA NA 
Triclocarban 0 NA NA 
Triclosan 5 466 499 
Trimethoprim 1 547 547 
NA = Not available.   
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Table 2.  Number of Analytical Results, Sanitation Districts’ WRP Effluent CEC Monitoring  
 

Constituent LB LC POM SAUG SJCE SJCW VAL WN Total 
1,2,3-Trichloropropane 12 11 12 14 11 11 14 7 92 
17-Ethinylestradiol 30 5 34 14 39 39 14 31 206 
17-Estradiol 30 5 34 14 39 39 14 31 206 
4-Nonylphenol (tech mix) 29 5 32 14 37 37 14 29 197 
4-tert Octylphenol 29 5 32 14 37 37 14 29 197 
Acetaminophen 22 5 25 15 28 28 14 22 159 
Amoxicillin 2 2 4 3 4 4 2 4 25 
Androstenedione 1 1 1 1 1 1 1 1 8 
Atenolol 2 2 2 2 3 3 2 2 18 
Atorvastatin 22 5 25 15 28 28 14 22 159 
Azithromycin 22 5 25 15 28 28 14 22 159 
Bisphenol A 22 5 25 15 28 28 14 22 159 
Bis(2-ethylhexyl)phthalate 14 22 64 14 33 32 43 34 256 
Butyl benzyl phthalate 12 13 12 14 12 10 13 12 98 
Caffeine 6 5 7 6 7 7 6 6 50 
Carbamazepine 22 5 25 15 28 28 14 22 159 
Chlorpyrifos 0 0 7 7 1 1 7 0 23 
Ciproflaxin 2 2 4 3 4 4 2 4 25 
DEET 6 5 7 6 7 7 6 6 50 
Diclofenac 22 5 23 13 26 26 12 20 147 
Dilantin (Phenytoin) 6 5 7 6 7 7 6 6 50 
Equilin 1 1 1 1 1 1 1 1 8 
Erythromycin-H2O 19 2 21 11 23 23 10 17 126 
Estriol 1 1 1 1 1 1 1 1 8 
Estrone 30 5 34 14 39 39 14 31 206 
Fluoxetine 22 5 23 13 26 26 12 20 147 
Furosemide 19 2 21 11 24 24 10 18 129 
Gemfibrozil 22 5 25 15 28 28 14 22 159 
Hydrazine 2 2 2 0 2 2 0 2 12 
Ibuprofen 22 5 25 15 28 28 14 22 159 
Iohexol 4 4 6 6 7 7 6 6 46 
Iopromide 22 5 25 15 28 28 14 22 159 
Ketoprofen 3 2 3 2 3 3 2 2 20 
Meprobamate 3 3 4 4 4 4 4 4 30 
Metoprolol 2 2 2 2 3 3 2 2 18 
Naproxen 19 2 21 11 24 24 10 18 129 
N-Nitrosodimethylamine 60 2 57 17 59 61 6 55 317 
N-Nitrosopyrrolidine 3 3 2 2 2 2 2 2 18 
Nonylphenol diethoxylate 3 3 4 4 4 4 4 4 30 
Nonylphenol 
monoethoxylate 3 3 4 4 4 4 4 4 30 
Octylphenol diethoxylate 3 3 4 4 4 4 4 4 30 
Octylphenol monoethoxylate 3 3 4 4 4 4 4 4 30 
o-OH Atorvastatin 2 2 2 2 3 3 2 2 18 
p-OH Atorvastatin 2 2 2 2 3 3 2 2 18 
PBDE-28 2 2 4 3 4 4 2 4 25 
PBDE-47 2 2 4 3 4 4 2 4 25 
PBDE-99 2 2 4 3 4 4 2 4 25 
PBDE-100 2 2 4 3 4 4 2 4 25 



  

12 

Constituent LB LC POM SAUG SJCE SJCW VAL WN Total 
PBDE-153 2 2 4 3 4 4 2 4 25 
PDBE-154 2 2 4 3 4 4 2 4 25 
PBDE-183 2 2 4 3 4 4 2 4 25 
PBDE-209 2 2 4 3 4 4 2 4 25 
Primidone 19 2 21 11 24 24 10 18 129 
Progesterone 29 4 32 12 37 37 12 29 192 
Propanolol 5 5 4 4 5 5 4 4 36 
Quinoline 2 2 2 1 2 2 0 2 13 
Salicylic acid 2 2 4 3 4 4 2 4 25 
Sucralose 3 3 2 2 2 2 2 2 18 
Sulfamethoxazole 22 5 25 15 28 28 14 22 159 
TCEP 6 5 7 6 7 7 6 6 50 
Testosterone 1 1 1 1 1 1 1 1 8 
Triclocarban 6 5 5 4 5 5 4 4 38 
Triclosan 22 5 25 15 28 28 14 22 159 
Trimethoprim 21 4 25 15 28 28 14 22 157 
Grand Total         5474 
LB = Long Beach WRP 
LC = Los Coyotes WRP 
POM = Pomona WRP 
SAUG = Saugus WRP 
SJCE = San Jose Creek East WRP 
SJCW = San Jose Creek West WRP 
VAL = Valencia WRP 
WN = Whittier Narrows WRP 
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Table 3.  Median of Analytical Results, Sanitation Districts’ WRP Effluent CEC Monitoring, ng/L  

 

Constituent LB LC POM SAUG SJCE SJCW VAL WN Overall 
Median

1,2,3-Trichloropropane < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
17-Ethinylestradiol < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 
17-Estradiol < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 
4-Nonylphenol (tech mix) 179 266 124 37 130 95 44 132 117 
4-tert Octylphenol 46 40 10.5 < 5 19 8.2 < 5 7 11 
Acetaminophen < 10 18 < 10 < 10 < 10 < 10 < 10 < 10 < 10 
Amoxicillin < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 
Androstenedione 1.9 3 3 2 2.2 1.8 0.90 2.7 2.1 
Atenolol 1,650 540 650 500 390 430 175 220 415 
Atorvastatin < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 
Azithromycin 317 380 396 55 311.5 89.5 17 405 237 
Bisphenol A < 25 <25 < 25 < 25 <25 < 25 < 25 < 25 < 25 
Bis(2-ethylhexyl) phthalate < 2,000 < 2,000 < 2,000 < 2,000 < 2,000 < 2,000 < 2,000 < 2,000 < 2,000
Butyl benzyl phthalate < 10,000 <10,000 <10,000 <10,000 <10,000 < 10,000 < 10,000 <10,000 <10,000
Caffeine < 10 < 10 100 < 10 10 < 10 < 10 62 < 10 
Carbamazepine 231 259 247 230 270 263 278 199.5 249 
Chlorpyrifos NA NA < 50 < 100 < 100 < 100 <100 NA < 100 
Ciproflaxin < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 
DEET 282.5 470 216 268.5 163 133 186 217 214 
Diclofenac 23 207 23 < 10 34 < 10 < 10 43.5 16 
Dilantin (Phenytoin) 257.5 282 280 178.5 220 210 278 141.5 228.5 
Equilin < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Erythromycin-H2O 88 130 122 23 150 68 < 10 113 87 
Estriol < 0.5 0.54 1.2 < 0.5 < 0.5 < 0.5 < 0.5 0.95 < 0.5 
Estrone < 2 4.8 2.6 < 2 3.5 < 2 < 2 < 2 < 2 
Fluoxetine 28 19 27 38 24 30 28 18 26 
Furosemide 34 425 98 < 10 75.5 < 10 < 10 31 27 
Gemfibrozil 430 276 233 143 339 63 52.5 51 172 
Hydrazine < 5 < 5 < 5 NA < 5 < 5 NA < 5 <5 
Ibuprofen < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 <10 
Iohexol 3,580 16,800 9,300 12,000 12,300 3,000 6,200 3,755 7,100 
Iopromide 130 99 10,800 < 30 2020 159 164 66 260 
Ketoprofen 40 < 25 30 < 25 < 25 < 25 < 25 < 25 < 25 
Meprobamate 903 495 699 977 438 465.5 884.5 320 601 
Metoprolol 430 295 300 320 270 270 245 195 270 
Naproxen 39 27.5 84 < 10 45 < 10 < 10 21.5 23 
N-Nitrosodimethylamine 455 200 120 99 190 180 435 56 180 
N-Nitroso pyrrolidine < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 
Nonylphenol diethoxylate 379 829 540 264 697 551 266 213 429 
Nonylphenol 
monoethoxylate 333 748 310 243 561.5 434 231.5 116 370 
Octylphenol diethoxylate 65.8 108 107.45 31.9 116 67.95 < 25 < 25 65 
Octylphenol monoethoxylate 125 154 66.8 78.3 179.5 117 45.6 < 25 98 
o-OH Atorvastatin < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 
p-OH Atorvastatin < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 
PBDE-28 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-47 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
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Constituent LB LC POM SAUG SJCE SJCW VAL WN Overall 
Median

PBDE-99 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-100 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-153 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PDBE-154 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-183 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-209 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 
Primidone 159 210 169 130 147 185 100 106 150 
Progesterone < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 <1 
Propanolol 33 38 37 30 23 25 14 28 30 
Quinoline < 5 < 5 < 5 < 5 < 5 < 5 NA < 5 < 5 
Salicylic acid 219 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 
Sucralose 34,500 52,600 48,750 42,400 31,300 26,400 40,000 20,150 35,900 
Sulfamethoxazole 196 1400 366 43 304.5 31 32 539 175 
TCEP 435 543 470 425 420 419 475 415 430.5 
Testosterone < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Triclocarban 230 122 122 266 112 102 145 74.5 138 
Triclosan < 25 40 < 25 < 25 < 25 < 25 < 25 < 25 < 25 
Trimethoprim 24 335 100 < 10 29 < 10 < 10 24 19 
NA = Not available 
LB = Long Beach WRP 
LC = Los Coyotes WRP 
POM = Pomona WRP 
SAUG = Saugus WRP 
SJCE = San Jose Creek East WRP 
SJCW = San Jose Creek West WRP 
VAL = Valencia WRP 
WN = Whittier Narrows WRP   
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Table 4.  90th Percentile of Analytical Results, Sanitation Districts’ WRP Effluent CEC Monitoring, 
ng/L  

 

Constituent LB LC POM SAUG SJCE SJCW VAL WN 90th 
Percentile

1,2,3-Trichloropropane < 5 < 5 5 < 5 < 5 < 5 < 5 < 5 < 5 
17-Ethinylestradiol < 2.0 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 
17-Estradiol < 2.0 < 2 < 2 6.2 < 2 < 2 < 2 2.7 < 2 
4-Nonylphenol (tech 
mix) 280 370 227 78 206 155 84 1260 241 
4-tert Octylphenol 68 88.5 40 < 5 32 16.1 6 210 48 
Acetaminophen < 10 24 32 < 10 11 < 10 < 10 43 16 
Amoxicillin < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 
Androstenedione 1.9 3 3 2 2.2 1.8 0.90 2.7 3 
Atenolol 1,800 680 760 600 590 510 180 260 760 
Atorvastatin < 10 < 10 15 < 10 < 10 < 10 < 10 35 < 10 
Azithromycin 580 680 590 204 683 236 110 760 544 
Bisphenol A < 25 28 < 25 < 25 < 25 < 25 < 25 31 < 25 
Bis(2-
ethylhexyl)phthalate < 2,000 < 2,000 3,000 < 2,000 < 2,000 < 2,000 < 2,000 2,900 < 2,000 
Butyl benzyl phthalate <10,000 <10,000 <10,000 <10,000 <10,000 <10,000 <10,000 <10,000 < 10,000 
Caffeine 13 11 212 < 10 12 < 10 12 112 108 
Carbamazepine 278 308 300 361 303 306 339 338 306 
Chlorpyrifos NA NA < 50 < 100 < 100 < 100 < 100 NA < 100 
Ciproflaxin < 100 < 100 < 100 < 100 < 100 < 100 < 100 155 < 100 
DEET 558 660 320 424 240 206 358 271 470 
Diclofenac 65 370 110 23 70 13 < 10 132 75 
Dilantin (Phenytoin) 264 380 715 200 280 232 330 260 330 
Equilin < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Erythromycin-H2O 165 150 247 40 267 165 42 210 200 
Estriol < 0.5 0.54 1.2 < 0.5 < 0.5 < 0.5 < 0.5 0.95 0.95 
Estrone 4 10 7.4 < 2 9.1 3.4 < 2 7.3 6.8 
Fluoxetine 34 25 32 51 27 38 37 33 37 
Furosemide 197 670 160 25 254 64 16 240 190 
Gemfibrozil 930 900 549 221 866 172 160 1640 564 
Hydrazine < 5 < 5 < 5 NA < 5 < 5 NA < 5 < 5 
Ibuprofen 15 < 10 24 40 25 < 10 12 11 16 
Iohexol 7,490 18,900 11,600 14,100 13,200 4,790 10,200 7,800 14,100 
Iopromide 520 186 17,800 688 3,390 296 420 470 10,080 
Ketoprofen 56 < 25 40 99 130 75 < 25 < 25 75 
Meprobamate 930 522 711 1,200 460 490 1,010 350 930 
Metoprolol 480 340 340 360 340 320 260 230 360 
Naproxen 87 44 190 27 116 13 18 76 118 
N-
Nitrosodimethylamine 1,000 280 680 470 360 480 970 260 620 
N-Nitrosopyrrolidine 3.5 4 2.1 14 < 2 2.7 14 < 2 4 
Nonylphenol 
diethoxylate 794 981 1,100 570 856 680 436 2,940 856 
Nonylphenol 
monoethoxylate 410 756 470 360 762 539 398 1,030 748 
Octylphenol 
diethoxylate 87.6 120 166 76 150 88.6 99.7 306 150 
Octylphenol 126 236 91.1 80.4 190 135 204 151 180 
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Constituent LB LC POM SAUG SJCE SJCW VAL WN 90th 
Percentile

monoethoxylate 

o-OH Atorvastatin < 10 < 10 23 < 10 < 10 < 10 < 10 < 10 < 10 
p-OH Atorvastatin < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 
PBDE-28 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-47 < 5 < 5 11 8.5 < 5 < 5 < 5 < 5 < 5 
PBDE-99 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-100 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-153 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PDBE-154 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-183 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-209 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 
Primidone 183 220 192 151 170 206 116 125 192 
Progesterone < 1.0 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 2 
Propanolol 41 52 47 34 36 32 28 33 41 
Quinoline < 5 12 8.6 < 5 < 5 < 5 NA < 5 8.6 
Salicylic acid 221 181 141 < 100 268 186 < 100 200 217 
Sucralose 38,000 58,300 56,100 50,900 32,800 27,300 42,700 20,300 52,600 
Sulfamethoxazole 810 1,860 1350 158 569 153 120 1,320 870 
TCEP 446 630 526 660 450 500 600 580 614 
Testosterone < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Triclocarban 234 150 200 310 190 150 214 98 230 
Triclosan < 25 79 33 < 25 < 25 < 25 < 25 132 < 25 
Trimethoprim 141 400 190 11 114 26 18 439 170 
NA = Not available 
LB = Long Beach WRP 
LC = Los Coyotes WRP 
POM = Pomona WRP 
SAUG = Saugus WRP 
SJCE = San Jose Creek East WRP 
SJCW = San Jose Creek West WRP 
VAL = Valencia WRP 
WN = Whittier Narrows WRP   
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Table 5.  Maximums of Analytical Results, Sanitation Districts’ WRP Effluent CEC Monitoring, 
ng/L  

 

Constituent LB LC POM SAUG SJCE SJCW VAL WN Overall 
Maximum

1,2,3-Trichloropropane < 5 < 5 5 < 5 < 5 5.6 < 5 < 5 5.6 
17-Ethinylestradiol < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 
17-Estradiol 2.3 < 2 < 2 7.2 3.6 < 2 2.3 2.7 7.2 
4-Nonylphenol (tech 
mix) 427 370 420 130 311 338 89 1,260 1,260 
4-tert Octylphenol 83 88.5 78.6 < 5 45 44 9 210 210 
Acetaminophen 15 24 36 12 17 29 11 43 43 
Amoxicillin < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 
Androstenedione 1.9 3 3 2 2.2 1.8 0.90 2.7 3 
Atenolol 1,800 680 760 600 590 510 180 260 1,800 
Atorvastatin < 10 < 10 28 < 10 < 10 < 10 < 10 35 35 
Azithromycin 660 680 646 237 761 440 262 760 761 
Bisphenol A < 25 28 < 25 < 25 < 25 410 < 25 31 410 
Bis(2-
ethylhexyl)phthalate < 2,000 < 2,000 3,000 < 2,000 < 2,000 < 2,000 < 2,000 2,900 3,000 
Butyl benzyl phthalate <10,000 <10,000 <10,000 <10,000 <10,000 <10,000 <10,000 <10,000 <10,000 
Caffeine 32 11 750 12 15 < 10 15 112 750 
Carbamazepine 306 308 947 1,610 315 322 641 338 1,610 
Chlorpyrifos NA NA < 100 < 100 < 100 < 100 < 100 NA < 100 
Ciproflaxin < 100 < 100 < 100 < 100 < 100 < 100 < 100 155 155 
DEET 940 660 344 690 464 283 400 271 940 
Diclofenac 110 370 168 29 136 55 40 132 370 
Dilantin (Phenytoin) 320 380 910 269 290 232 360 260 910 
Equilin < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Erythromycin-H2O 290 150 320 73 361 448 47 210 448 
Estriol < 0.5 0.54 1.2 < 0.5 < 0.5 < 0.5 < 0.5 0.95 1.2 
Estrone 9.5 10 15 13 18 10.4 4 15.9 18 
Fluoxetine 42 25 34 53 34 49 38 33 53 
Furosemide 430 670 240 37 316 307 54 240 670 
Gemfibrozil 1,556 900 564 346 1,320 1,010 238 1,640 1,640 
Hydrazine < 5 < 5 < 5 NA < 5 < 5 NA < 5 < 5 
Ibuprofen 31 < 10 60 42 98 48 44 11 98 
Iohexol 7,490 18,900 12,600 22,000 13,700 5,010 11,300 7,800 22,000 
Iopromide 1,360 186 20,000 1,370 4,000 625 460 470 20,000 
Ketoprofen 56 < 25 40 99 130 75 < 25 < 25 130 
Meprobamate 930 522 711 1,200 460 490 1,010 350 1,200 
Metoprolol 480 340 340 360 340 320 260 230 480 
Naproxen 233 44 292 56 235 45 55 76 292 
N-
Nitrosodimethylamine 1,500 280 900 640 650 1,000 1,100 970 1,500 
N-Nitrosopyrrolidine 3.5 4 2.1 14 < 2 2.7 14 < 2 14 
Nonylphenol 
diethoxylate 794 981 1,100 570 856 680 436 2,940 2,940 
Nonylphenol 
monoethoxylate 410 756 470 360 762 539 398 1,030 1,030 
Octylphenol 
diethoxylate 87.6 120 166 76 150 88.6 99.7 306 306 
Octylphenol 126 236 91.1 80.4 190 135 204 151 236 
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Constituent LB LC POM SAUG SJCE SJCW VAL WN Overall 
Maximum

monoethoxylate 

o-OH Atorvastatin < 10 < 10 23 < 10 < 10 < 10 < 10 < 10 23 
p-OH Atorvastatin < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 
PBDE-28 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-47 < 5 < 5 11 8.5 < 5 < 5 < 5 < 5 11 
PBDE-99 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-100 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-153 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PDBE-154 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-183 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
PBDE-209 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 
Primidone 223 220 200 163 175 245 150 125 245 
Progesterone < 1 < 1 < 2 < 1 < 1 < 1 < 1 < 1 < 2 
Propanolol 41 52 47 34 36 32 28 33 52 
Quinoline < 5 12 8.6 < 5 < 5 < 5 NA < 5 12 
Salicylic acid 221 181 141 < 100 268 186 < 100 200 268 
Sucralose 38,000 58,300 56,100 50,900 32,800 27,300 42,700 20,300 58,300 
Sulfamethoxazole 920 1,860 2,870 241 870 829 453 1,320 2,870 
TCEP 530 630 820 730 530 506 720 580 820 
Testosterone < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Triclocarban 236 150 200 310 190 150 214 98 310 
Triclosan 45 79 42 < 25 34 35 < 25 132 132 
Trimethoprim 190 400 376 16 170 189 24 439 439 
NA = Not available 
LB = Long Beach WRP 
LC = Los Coyotes WRP 
POM = Pomona WRP 
SAUG = Saugus WRP 
SJCE = San Jose Creek East WRP 
SJCW = San Jose Creek West WRP 
VAL = Valencia WRP 
WN = Whittier Narrows WRP   
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Table 6.  Occurrence Summary of CECs in JWPCP Effluent  

 

Not Detected 
Usually Not Detected 

(Detected in  
40% or less of samples)

Usually Detected 
(Detected in  

more than 40% but less 
than 80% of samples) 

Always or  
Almost Always  

Detected 

17-Ethinylestradiol 
Progesterone 
Butyl benzyl phthalate 

17-Estradiol 
Carbamazepine 
Ibuprofen 
 
 

Acetaminophen 
Bis(2-ethylhexyl) 

phthalate 
 

4-Nonylphenol 
4-tert Octylphenol 
Azithromycin 
Bisphenol A 
Caffeine 
DEET 
Dilantin (Phenytoin) 
Estrone 
Gemfibrozil 
Iopromide 
Meprobamate 
Nonylphenol 

monoethoxylate  
Nonylphenol diethoxylate
Octylphenol 

monoethoxylate 
Octylphenol diethoxylate
Sucralose 
Sulfamethoxazole 
TCEP  
Triclosan 

Note: Summary includes only constituents monitored in the effluent at least four times.  
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Table 7.  Occurrence Summary of CECs in Sanitation Districts’ WRP Effluent  
 

Not Detected 
Usually Not Detected 

(Detected in  
40% or less of samples)

Usually Detected 
(Detected in  

more than 40% but less 
than 80% of samples) 

Always or  
Almost Always  

Detected 

17-Ethinylestradiol 
Amoxicillin 
Butylbenzyl phthalate 
Chorpyrifos 
Equilin 
Hydrazine 
p-OH Atorvastatin 
PBDE-28 
PBDE-99 
PBDE-100 
PBDE-153 
PBDE-154 
PBDE-183 
PBDE-209 
Progesterone 
Testosterone 
 

1,2,3-Trichloropropane 
17-Estradiol 
Acetaminophen 
Atorvastatin 
Bisphenol A 
Bis(2-

ethylhexyl)phthalate 
Ciprofloxacin HCl 
Erythromycin-H2O 
Estriol 
Estrone 
Ibuprofen 
Ketoprofen 
N-Nitrosopyrrolidine 
o-OH Atorvastatin 
PBDE-47 
Quinoline 
Salicylic acid 
Triclosan 

4-tert Octylphenol 
Caffeine 
Diclofenac 
Furosemide 
Naproxen 
Trimethoprim 

4-Nonylphenol 
Androstenedione 
Atenolol 
Azithromycin 
Carbamazepine 
DEET 
Dilantin (Phenytoin) 
Fluoxetine 
Gemfibrozil 
Iohexol 
Iopromide 
Meprobamate 
Metoprolol 
NDMA 
Nonylphenol 

monoethoxylate  
Nonylphenol diethoxylate
Octylphenol 

monoethoxylate 
Octylphenol diethoxylate 
Primidone 
Propanolol 
Sucralose 
Sulfamethoxazole 
TCEP 
Triclocarban 
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Table 8.  Initial MTL Human-Health Based Assessment of Sanitation Districts’ WRP Effluent 

Constituent 90th Percentile in 
WRP Effluent, ng/L

Initial MTL, ng/L Initial MTL-Based MTQ 
Potable Reuse Irrigation  Potable Reuse Irrigation 

1,2,3-Trichloropropane < 5 5 500 < 1 < 0.01 
17-Ethinylestradiol < 2 350 35,000 < 0.0057 < 0.000057 
17-Estradiol < 2 0.9 90 < 2.2 < 0.022 
4-Nonylphenol (tech mix) 241 500,000 50,000,000  0.00048  0.0000048 
4-tert Octylphenol 48 50,000 5,000,000  0.00096  0.0000096 
Acetaminophen 16 350,000 35,000,000  0.000046  0.00000046 
Amoxicillin < 50 1,500 150,000 < 0.033 < 0.00033 
Androstenedione 3 14,000 1,400,000 0.00021 0.0000021 
Atenolol 760 70,000 7,000,000 0.011 0.00011 
Atorvastatin <10 5,000 500,000 < 0.002 < 0.00002 
Azithromycin 544 3,900 390,000 0.14 0.0014 
Bisphenol A < 25 350,000 3,000,000 < 0.000071 < 0.00000071
Bis(2-ethylhexyl)phthalate < 2,000 24,000 2,400,000 < 0.083 < 0.00083 
Butyl benzyl phthalate < 10,000 1,200,000 120,000,000 < 0.0083 < 0.000083 
Caffeine 108 350 35,000 0.31 0.0031 
Carbamazepine 306 1,000 100,000 0.31 0.0031 
Chlorpyrifos < 100 10,000 1,000,000 < 0.01 < 0.0001 
Ciprofloxacin HCl < 100 17,000 1,700,000 < 0.0059 < 0.000059 
DEET 470 2,500 250,000 0.19 0.0019 
Diclofenac 75 1,800 180,000 0.042 0.00042 
Dilantin (phenytoin) 330 6,800 680,000 0.049 0.00049 
Equilin < 0.5 350 35,000 < 0.0014 < 0.000014 
Erythromycin-H2O 200 4,900 490,000 0.041 0.00041 
Estriol 0.95 350 35,000  0.0027  0.000027 
Estrone 6.8 350 35,000 0.019 0.00019 
Fluoxetine 37 10,000 1,000,000 0.0037 0.000037 
Furosemide 190 NA NA NQ NQ 
Gemfibrozil 564 45,000 4,500,000 0.013 0.00013 
Hydrazine <5 10 1,000 < 0.5 < 0.005 
Ibuprofen 16 34,000 3,400,000 0.00047 0.0000047 
Iohexol 14,100 720,000 72,000,000 0.020 0.00020 
Iopromide 10,080 750,000 75,000,000 0.013 0.00013 
Ketoprofen 75 3,500 350,000 0.021 0.00021 
Meprobamate 930 260,000 26,000,000 0.0036 0.000036 
Metoprolol 360 25,000 2,500,000 0.014 0.00014 
Naproxen 118 220,000 22,000,000 0.00054 0.0000054 
N-Nitrosdimethylamine 620 10 1,000 62 0.62 
N-Nitrosopyrrolidine 4 20 2,000 0.2 0.002 
Nonylphenol diethoxylate 856 NA NA NQ NQ 
Nonylphenol 
monoethoxylate 748 

NA NA NQ NQ 

Octylphenol diethoxylate 150 NA NA NQ NQ 
Octylphenol 
monoethoxylate 180 

NA NA NQ NQ 

o-OH Atorvastatin < 10 NA NA NQ NQ 
p-OH Atorvastatin < 10 NA NA NQ NQ 
PBDE-28 < 5 NA NA NQ NQ 
PBDE-47 < 5 NA NA NQ NQ 
PBDE-99 < 5 NA NA NQ NQ 
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Constituent 90th Percentile in 
WRP Effluent, ng/L

Initial MTL, ng/L Initial MTL-Based MTQ 
Potable Reuse Irrigation  Potable Reuse Irrigation 

PBDE-100 < 5 NA NA NQ NQ 
PBDE-153 < 5 NA NA NQ NQ 
PBDE-154 < 5 NA NA NQ NQ 
PBDE-183 < 5 NA NA NQ NQ 
PBDE-209 < 100 NA NA NQ NQ 
Primidone 192 NA NA NQ NQ 
Progesterone < 1 110,000 11,000,000 < 0.0000090 < 0.000000090
Propanolol 41 40,000 4,000,000 0.0010 0.000010 
Quinoline 8.6 10 1,000 0.86 0.0086 
Salicylic acid 217 29,000 2,900,000 0.0075 0.000075 
Sucralose 52,600 NA NA NQ NQ 
Sulfamethoxazole 870 35,000 3,500,000 0.025 0.00025 
Tris (2-chloroethyl) 
phosphate (TCEP) 

614 2,500 250,000 0.25 0.0025 

Testosterone < 0.5 7,000 700,000 < 0.000071 < 0.00000071
Triclocarban 231 NA NA NQ NQ 
Triclosan < 25 350 35,000 < 0.071 < 0.00071 
Trimethoprim 170 61,000 6,100,000 0.0028 0.000028 

NA = Not available.  NQ = Not quantifiable.       
Bold values indicate risk factor >1.    
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Table 9.  Derivation of Aquatic Life-Based MTLs 

Constituent NOEC or 
PNEC, ng/L

Safety 
Factor, 
Mode of 
Action 

Safety 
Factor, 

Freshwater 
to 

Saltwater 

Freshwater 
MTL, 
ng/L 

Marine 
MTL, 
ng/L 

Endpoint 

1,2,3-Trichloropropane NA 10 10 NQ NQ NA 
17-Ethinylestradiol 1 1 10 1 0.1 Fathead 

minnow 
NOEC 

17-Estradiol 2 1 10 2 0.2 PNEC 
4-Nonylphenol (tech mix) 5,000 10 10 500 50 Atlantic 

Salmon 
LOEC 

4-tert Octylphenol 3,200 10 10 320 32 Zebrafish 
NOEC 

Acetaminophen 9,200,000 10 10 920,000 92,000 Daphnia 
NOEC 

Amoxicillin NA 100 1 NQ NQ NA 
Androstenedione 40 1 10 40 4 Mosquitofish 

gondopdium
Atenolol 19,000 10 10 1,900 190 Lemna EC10
Atorvastatin 26,000 10 10 2,600 260 Lemna EC10
Azithromycin 250,000 100 1 2,500 250 MIC 
Bisphenol A 60 1 10 60 6 PNEC 
Bis(2-ethylhexyl)phthalate 160,000 10 10 16,000 1,600 Fathead 

minnow LC50
Butylbenzyl phthalate 105,000 10 10 10,500 1,050 EcoSAR 

chronic fish 
Caffeine NA 10 10 NQ NQ NA
Carbamazepine 25,000 10 10 2,500 250 C. dubia repro
Chlorpyrifos, freshwater 50 10 1 5 NA C. dubia 

survival 
Chlorpyrifos, saltwater 10 10 1 NA 1 Palaemon 

macrodactylus 
survival 

Ciproflaxin 60,000 100 1 600 600 MIC 
DEET 5,835,000 10 10 583,500 58,350 EcoSAR 

chronic 
daphnids 

Diclofenac 1,000 10 10 100 10 Zebrafish 
embryo 
NOEC 

Dilantin (phenytoin) 3,350,000 10 10 335,000 33,500 EcoSAR 
chronic fish 

Erythromycin-H20 8,000,000 100 1 80,000 80,000 MIC 
Estriol NA 10 10 NQ NQ NA
Estrone  6 1 10 6 0.6 In vivo VTG 

induction 
PNEC 

Fluoxetine NA 10 10 NQ NQ NA
Furosemide 12,924,000 10 10 1,292,400 129,240 EcoSAR 

chronic 
daphnids 
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Gemfibrozil 78,000 10 10 7,800 780 C. dubia 
NOEC 

Hydrazine NA 10 10 NQ NQ NA
Ibuprofen 1,000 10 10 100 10 NOEC 

medaka egg 
production 

Iohexol NA 10 10 NQ NQ NA
Iopromide 1010 10 10 1,000,000,000 100,000,000 LC50 

Zebrafish 
Ketoprofen NA 10 10 NQ NQ NA 
Meprobamate 75,000,000 10 10 7,500,000 750,000 EcoSAR 

chronic algae
Metoprolol NA 10 10 NQ NQ NA
Naproxen 793 1 10 793 79 Fathead 

minnow 
NOEC full 
life cycle 

N-Nitrosodimethylamine NA 10 10 NQ NQ NA
N-Nitrosopyrrolidine NA 10 10 NQ NQ NA
Nonylphenol monoethoxylate 19,000 10 10 1,900 190 EcoSAR 

chronic fish 
Nonylphenol diethoxylate NA 10 10 NQ NQ NA
Octylphenol monoethoxylate NA 10 10 NQ NQ NA
Octylphenol diethoxylate NA 10 10 NQ NQ NA
o-OH Atorvastatin 200,000,000 10 10 20,000,000 2,000,000 Cytotoxicity, 

Rainbow 
Trout 

hepatocytes 
p-OH Atorvastatin 200,000,000 10 10 20,000,000 2,000,000 Cytotoxicity, 

Rainbow 
Trout 

hepatocytes 
PBDE-28 NA 10 10 NQ NQ NA
PBDE-47 1000 10 10 100 10 Frog 

development 
NOEL 

PBDE-99 1000 10 10 100 10 Frog 
development 

NOEL 
PBDE-100 NA 10 10 NQ NQ NA
PBDE-153 NA 10 10 NQ NQ NA
PBDE-154 NA 10 10 NQ NQ NA
PBDE-183 NA 10 10 NQ NQ NA
PBDE-209 NA 10 10 NQ NQ NA
Primidone NA 10 10 NQ NQ NA
Progesterone 10,000 1 10 10,000 1,000 Dapnia 

gender shift 
NOEC 

Propanolol NA 10 10 NQ NQ NA
Quinoline NA 10 10 NQ NQ NA
Salicylic acid NA 10 10 NQ NQ NA
Sucralose NA 10 10 NQ NQ NA
Sulfamethoxazole 59,000 10 10 5,900 590 Algae NOEC
Tris (2-chloroethyl) 
phosphate (TCEP) 

5,079,000 10 10 507,900 50,790 EcoSAR 
chronic 

daphnids 
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Testosterone 100 1 10 100 10 Enzyme 
regulation 

Triclocarban 3600 10 10 360 36 Bluegill 
Triclosan 25,000 100 1 250 250 MIC 
Trimethoprim 4,000,000 100 1 40,000 40,000 MIC 

NA = Not available.  NQ = Not quantifiable. 
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Table 10.  Aquatic Life-Based MTL Assessment for JWPCP  

Constituent No. 
Samples 

Maximum 
Effluent 

Concentration, 
ng/L 

Maximum 
Predicted 

Environmental 
Concentration, 

ng/L 

Marine 
MTL, 
ng/L 

Marine 
MTQ 

1,2,3-Trichloropropane 0 NA NA NA NQ 
17-Ethinylestradiol 5 < 10 < 0.01 0.1 < 0.01 
17-Estradiol 5 7.3 0.0073 0.2 0.037 
4-Nonylphenol (tech mix) 5 3,840 3.8 50 0.077 
4-tert Octylphenol 5 821 0.82 32 0.026 
Acetaminophen 5 31 0.031 92,000 0.00000034 
Amoxicillin 0 NA NA NA NQ 
Androstenedione 0 NA NA 4 NQ 
Atenolol 0 NA NA 190 NQ 
Atorvastatin 1 116 0.12 260 0.00045 
Azithromycin 5 1,010 1.0 250 0.0040 
Bisphenol A 5 403 0.40 6 0.067 
Bis(2-ethylhexyl)phthalate 23 16,600 17 1,600 0.011 
Butylbenzyl phthalate 20 < 10,000 < 10 1,050 < 0.0095 
Caffeine 4 515 0.52 NA NQ 
Carbamazepine 5 269 0.27 250 0.001 
Chlorpyrifos 0 NA NA 1 NQ 
Ciproflaxin 0 NA NA 600 NQ 
DEET 4 518 0.52 58,350 0.0000089 
Diclofenac 1 114 0.14 10 0.014 
Dilantin (phenytoin) 4 323 0.32 33,500 0.000010 
Erythromycin-H2O 1 245 0.25 80,000 0.0000031 
Estriol 0 NA NA NA NQ 
Estrone  5 32 0.032 0.6 0.053 
Fluoxetine 1 < 10 < 0.01 NA NQ 
Furosemide 1 882 0.88 129,240 0.0000068 
Gemfibrozil 5 3,280 3.3 780 0.0042 
Hydrazine 0 NA NA NA NQ 
Ibuprofen 5 306 0.31 10 0.031 
Iohexol 0 NA NA NA NQ 
Iopromide 5 1,010 1.0 100,000,000 0.000000010
Ketoprofen 0 NA NA NA NQ 
Meprobamate 4 414 0.41 750,000 0.00000055 
Metoprolol 0 NA NA NA NQ 
Naproxen 1 1,040 1.0 79 0.013 
N-Nitrosodimethylamine 9 650 0.65 NA NQ 
N-Nitrosopyrrolidine 4 17 0.017 NA NQ 
Nonylphenol 
monoethoxylate 

4 9,700 9.7 190 0.017 

Nonylphenol diethoxylate 4 3,280 3.3 NA NQ 
Octylphenol 
monoethoxylate 

4 4,850 4.9 NA NQ 

Octylphenol diethoxylate 4 1,400 1.4 NA NQ 
o-OH Atorvastatin 0 NA NA 2,000,000 NQ 
p-OH Atorvastatin 0 NA NA 2,000,000 NQ 
PBDE-28 0 NA NA NA NQ 
PBDE-47 0 NA NA 10 NQ 
PBDE-99 0 NA NA 10 NQ 
PBDE-100 0 NA NA NA NQ 
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PBDE-153 0 NA NA NA NQ 
PBDE-154 0 NA NA NA NQ 
PBDE-183 0 NA NA NA NQ 
PBDE-209 0 NA NA NA NQ 
Primidone 1 113 0.11 NA NQ 
Progesterone 5 < 5.0 < 0.005 1,000 < 0.000005 
Propanolol 0 NA NA NA NQ 
Quinoline 0 NA NA NA NQ 
Salicylic acid 0 NA NA NA NQ 
Sucralose 4 21,000 21 NA NQ 
Sulfamethoxazole 5 1,270 1.3 590 0.0022 
Tris (2-chloroethyl) 
phosphate (TCEP) 

4 418 0.42 50,790 0.0000082 

Testosterone 0 NA NA 10 NQ 
Triclocarban 0 NA NA 36 NQ 
Triclosan 5 499 0.50 250 0.0020 
Trimethoprim 1 547 0.55 40,000 0.000014 

NA = Not available.  NQ = Not quantifiable. 
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Table 11.  Aquatic Life-Based MTL Assessment for Sanitation Districts’ WRPs   

Constituent Total No. 
Samples 

90th Percentile 
WRP Effluent 
Concentration, 

ng/L 

Freshwater 
MTL, 
ng/L 

Freshwater 
MTQ 

1,2,3-Trichloropropane 92 < 5 NA NQ 
17-Ethinylestradiol 206 < 2 1 < 2 
17-Estradiol 206 < 2 2 < 1 
4-Nonylphenol (tech mix) 197 241 500 0.48 
4-tert Octylphenol 197 48 320 0.15 
Acetaminophen 159 16 920,000 0.000017 
Amoxicillin 25 < 50 NA NQ 
Androstenedione 8 3 40 0.075 
Atenolol 18 760 1900 0.4 
Atorvastatin 159 <10 2600 < 0.0038 
Azithromycin 159 544 2500 0.22 
Bisphenol A 159 < 25 60 < 0.42 
Bis(2-ethylhexyl)phthalate 256 < 2,000 16,000 < 0.125 
Butylbenzyl phthalate 98 < 10,000 10,500 < 0.95 
Caffeine 50 108 NA NQ 
Carbamazepine 159 306 2,500 0.12 
Chlorpyrifos 23 < 100 5 < 20 
Ciproflaxin 25 < 100 600 < 0.17 
DEET 50 470 583,500 0.00081 
Diclofenac 147 75 100 0.75 
Dilantin (phenytoin) 50 330 335,000 0.00099 
Equilin 8 < 0.5 NA NQ 
Erythromycin-H2O 126 200 80,000 0.0025 
Estriol 8 0.95 NA NQ 
Estrone  206 6.8 6 1.1 
Fluoxetine 147 37 NA NQ 
Furosemide 129 190 1,292,400 0.00015 
Gemfibrozil 159 564 7,800 0.072 
Hydrazine 12 < 5 NA NQ 
Ibuprofen 159 16 100 0.16 
Iohexol 46 14,100 NA NQ 
Iopromide 159 10,080 1,000,000,000 0.000010 
Ketoprofen 20 75 NA NQ 
Meprobamate 30 930 7,500,000 0.00012 
Metoprolol 18 360 NA NQ 
Naproxen 129 118 793 0.15 
N-Nitrosodimethylamine 317 620 NA NQ 
N-Nitrosopyrrolidine 18 4 NA NQ 
Nonylphenol 
monoethoxylate 

30 856 1,900 0.45 

Nonylphenol diethoxylate 30 748 NA NQ 
Octylphenol 
monoethoxylate 

30 150 NA NQ 

Octylphenol diethoxylate 30 180 NA NQ 
o-OH Atorvastatin 18 < 10 20,000,000 < 0.0000005 
p-OH Atorvastatin 18 < 10 20,000,000 < 0.0000005 
PBDE-28 25 < 5 NA NQ 
PBDE-47 25 < 5 100 < 0.05 
PBDE-99 25 < 5 100 < 0.05 
PBDE-100 25 < 5 NA NQ 
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PBDE-153 25 < 5 NA NQ 
PBDE-154 25 < 5 NA NQ 
PBDE-183 25 < 5 NA NQ 
PBDE-209 25 < 100 NA NQ 
Primidone 129 192 NA NQ 
Progesterone 192 < 1 10,000 < 0.0001 
Propanolol 36 41 NA NQ 
Quinoline 13 8.6 NA NQ 
Salicylic acid 25 217 NA NQ 
Sucralose 18 52,600 NA NQ 
Sulfamethoxazole 159 870 5,900 0.14 
Tris (2-chloroethyl) 
phosphate (TCEP) 

50 614 507,900 0.0012 

Testosterone 8 < 0.5 100 < 0.005 
Triclocarban 38 231 360 0.64 
Triclosan 159 < 25 250 < 0.1 
Trimethoprim 157 170 40,000 0.0043 

NA = Not available.  NQ = Not quantifiable. 
Bold values indicate MTQ >1. 
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Treatment Plant Result 
Summaries and Analyses 



Compound No. Median 90th % Maximum
1,2,3-Trichloropropane 92 < 5 < 5 5.6
17-Alpha Ethinylestradiol 206 < 2 < 2 < 2
17-Beta Estradiol 206 < 2 < 2 7.2
4-Nonylphenol (tech mix) 197 117 241 1,260
4-tert Octylphenol 197 11 48 210
Acetaminophen 159 < 10 16 43
Amoxicillin 25 < 50 < 50 < 50
Androstenedione 8 2.1 3 3
Atenolol 18 415 760 1,800
Atorvastatin 159 < 10 < 10 35
Azithromycin 159 237 544 761
Bisphenol A 159 < 25 < 25 410
Bis(2-ethylhexyl)phthalate 256 < 2,000 < 2,000 3,000
Butyl benzyl phthalate 98 <10,000 < 10,000 <10,000
Caffeine 50 < 10 108 750
Carbamazepine 159 249 306 1,610
Chlorpyrifos 23 < 100 < 100 < 100
Ciproflaxin 25 < 100 < 100 155
DEET 50 214 470 940
Diclofenac 147 13 75 370
Dilantin (Phenytoin) 50 228.5 330 910
Equilin 8 < 0.5 < 0.5 <0.5
Erythromycin-H2O 126 87 200 448
Estriol 8 < 0.5 0.95 1.2
Estrone 206 < 2 6.8 18
Fluoxetine 147 26 37 53
Furosemide 129 27 190 670
Gemfibrozil 159 172 564 1,640
Hydrazine 12 <5 < 5 < 5
Ibuprofen 159 <10 16 98
Iohexol 46 7,100 14,100 22,000
Iopromide 159 260 10,080 20,000
Ketoprofen 20 < 25 75 130
Meprobamate 30 601 930 1,200
Metoprolol 18 270 360 480
Naproxen 129 23 118 292
N-Nitrosodimethylamine 317 180 620 1,500
N-Nitrosopyrrolidine 18 < 2 4 14
Nonylphenol diethoxylate 30 429 856 2,940
Nonylphenol monoethoxylate 30 370 748 1,030
Octylphenol diethoxylate 30 65 150 306
Octylphenol monoethoxylate 30 98 180 236
o-OH Atorvastatin 18 < 10 < 10 23
p-OH Atorvastatin 18 < 10 < 10 < 10
PBDE-28 25 < 5 < 5 < 5
PBDE-47 25 < 5 < 5 11
PBDE-99 25 < 5 < 5 < 5
PBDE-100 25 < 5 < 5 < 5
PBDE-153 25 < 5 < 5 < 5
PDBE-154 25 < 5 < 5 < 5
PBDE-183 25 < 5 < 5 < 5
PBDE-209 25 < 100 < 100 < 100

All WRPs
Results



Compound No. Median 90th % Maximum

All WRPs
Results

Primidone 129 150 192 245
Progesterone 192 <1 <1 < 2
Propanolol 36 30 41 52
Quinoline 13 < 5 8.6 12
Salicylic acid 25 < 100 217 268
Sucralose 18 35,900 52,600 58,300
Sulfamethoxazole 159 175 870 2,870
TCEP 50 430.5 614 820
Testosterone 8 < 0.5 < 0.5 < 0.5
Triclocarban 38 138 231 310
Triclosan 159 < 25 < 25 132
Trimethoprim 157 19 170 439

Notes: 
All samples are tertiary effluent.
Samples collected September 2007 through July 2012.
All samples are 24-hour composites except hydazine and quinoline, which are grabs.
All units are ng/L
NA = Not Analyzed



Compound No. Median Maximum
17-Alpha Ethinylestradiol 5 <10 <10
17-Beta Estradiol 5 <10 7.3
4-Nonylphenol (tech mix) 5 1,110 3,840
4-tert Octylphenol 5 630 821
Acetaminophen 5 16 31
Atorvastatin 1 116 116
Azithromycin 5 984 1,010
Bisphenol A 5 123 403
Bis(2-ethylhexyl)phthalate 23 2,900 16,600
Butyl benzyl phthalate 20 <10,000 <10,000
Caffeine 4 373 515
Carbamazepine 5 <10 269
DEET 4 447 518
Diclofenac 1 144 144
Dilantin (Phenytoin) 4 309 323
Erythromycin-H2O 1 245 245
Estrone 5 23 32
Fluoxetine 1 <10 <10
Furosemide 1 882 882
Gemfibrozil 5 1,180 3280
Ibuprofen 5 <10 306
Iopromide 5 763 1,010
Meprobamate 4 391 414
Naproxen 1 1,040 1,040
N-Nitrosodimethylamine (NDMA) 9 280 650
N-Nitrosopyrrolidine (NPYR) 4 11 17
Nonylphenol diethoxylate 4 8,825 9,700
Nonylphenol monoethoxylate 4 2,645 3,280
Octylphenol diethoxylate 4 4,005 4,850
Octylphenol monoethoxylate 4 1,170 1,400
Primidone 1 113 113
Progesterone 5 <5.0 <5.0
Sucralose 4 20,350 21,000
Sulfamethoxazole 5 978 1,270
TCEP 4 389 418
Triclosan 5 466 499
Trimethoprim 1 547 547

Notes: 
All samples are secondary effluent.
One sample collected in February 2009 and four samples collected February to March 2011.
2009 sample is a composite; 2011 samples are grabs.
All units are ng/L.

Joint Water Pollution Control Plant
Results - MEC



Compound No. Median 90th % Maximum
1,2,3-Trichloropropane 12 <5 <5 <5
17-Alpha Ethinylestradiol 30 <2.0 <2.0 <2.0
17-Beta Estradiol 30 <2.0 < 2.0 2.3
4-Nonylphenol (tech mix) 29 179 280 427
4-tert Octylphenol 29 46 68 83
Acetaminophen 22 <10 <10 15
Amoxicillin 2 <50 <50 <50
Androstenedione 1 1.9 1.9 1.9
Atenolol 2 1,650 1,800 1,800
Atorvastatin 22 <10 <10 <10
Azithromycin 22 317 580 660
Bisphenol A 22 <25 <25 <25
Bis(2-ethylhexyl)phthalate 14 <2,000 <2,000 <2,000
Butyl benzyl phthalate 12 <10,000 <10,000 <10,000
Caffeine 6 <10 13 32
Carbamazepine 22 231 278 306
Chlorpyrifos 0 NA NA NA
Ciproflaxin 2 <100 <100 <100
DEET 6 283 558 940
Diclofenac 22 23 65 110
Dilantin (Phenytoin) 6 258 264 320
Equilin 1 <0.5 <0.5 <0.5
Erythromycin-H2O 19 88 165 290
Estriol 1 <0.5 <0.5 <0.5
Estrone 30 <2 4 9.5
Fluoxetine 22 28 34 42
Furosemide 19 34 197 430
Gemfibrozil 22 430 930 1,556
Hydrazine 2 <5 <5 <5
Ibuprofen 22 <10 15 31
Iohexol 4 3,580 7,490 7,490
Iopromide 22 130 520 1,360
Ketoprofen 3 40 56 56
Meprobamate 3 903 930 930
Metoprolol 2 430 480 480
Naproxen 19 39 87 233
N-Nitrosodimethylamine 60 455 1,000 1,500
N-Nitrosopyrrolidine 3 <2.0 3.5 3.5
Nonylphenol diethoxylate 3 379 794 794
Nonylphenol monoethoxylate 3 333 410 410
Octylphenol diethoxylate 3 65.8 87.6 87.6
Octylphenol monoethoxylate 3 125 126 126
o-OH Atorvastatin 2 <10 <10 <10
p-OH Atorvastatin 2 <10 <10 <10
PBDE-28 2 < 5 < 5 < 5
PBDE-47 2 < 5 < 5 < 5
PBDE-99 2 < 5 < 5 < 5
PBDE-100 2 < 5 < 5 < 5
PBDE-153 2 < 5 < 5 < 5
PDBE-154 2 < 5 < 5 < 5
PBDE-183 2 < 5 < 5 < 5
PBDE-209 2 <100 <100 <100
Primidone 19 159 183 223
Progesterone 29 <1.0 <1.0 <1.0
Propanolol 5 33 41 41

Long Beach WRP
Results



Compound No. Median 90th % Maximum

Long Beach WRP
Results

Quinoline 2 <5 <5 <5
Salicylic acid 2 219 221 221
Sucralose 3 34,500 38,000 38,000
Sulfamethoxazole 22 196 810 920
TCEP 6 435 446 530
Testosterone 1 <0.5 <0.5 <0.5
Triclocarban 6 230 234 236
Triclosan 22 <25 <25 45
Trimethoprim 21 24 141 190

Notes: 
All samples are tertiary effluent.
Samples collected September 2007 through July 2012.
All samples are 24-hour composites except hydazine and quinoline, which are grabs.
All units are ng/L
NA = Not Analyzed



Compound No. Median 90th % Maximum
1,2,3-Trichloropropane 11 <5 <5 <5
17-Alpha Ethinylestradiol 5 <2 <2 <2
17-Beta Estradiol 5 <2 <2 <2
4-Nonylphenol (tech mix) 5 266 370 370
4-tert Octylphenol 5 40 88.5 88.5
Acetaminophen 5 18 24 24
Amoxicillin 2 <50 <50 <50
Androstenedione 1 3 3 3
Atenolol 2 540 680 680
Atorvastatin 5 <10 <10 <10
Azithromycin 5 380 680 680
Bisphenol A 5 <25 28 28
Bis(2-ethylhexyl)phthalate 22 <2,000 <2,000 <2,000
Butyl benzyl phthalate 13 <10,000 <10,000 <10,000
Caffeine 5 <10 11 11
Carbamazepine 5 259 308 308
Chlorpyrifos 0 NA NA NA
Ciproflaxin 2 <100 <100 <100
DEET 5 470 660 660
Diclofenac 5 207 370 370
Dilantin (Phenytoin) 5 282 380 380
Equilin 1 <0.5 <0.5 <0.5
Erythromycin-H2O 2 130 150 150
Estriol 1 0.54 0.54 0.54
Estrone 5 4.8 10 10
Fluoxetine 5 19 25 25
Furosemide 2 425 670 670
Gemfibrozil 5 276 900 900
Hydrazine 2 <5 <5 <5
Ibuprofen 5 <10 <10 <10
Iohexol 4 16,800 18,900 18,900
Iopromide 5 99 186 186
Ketoprofen 2 <25 <25 <25
Meprobamate 3 495 522 522
Metoprolol 2 295 340 340
Naproxen 2 27.5 44 44
N-Nitrosodimethylamine 2 200 280 280
N-Nitrosopyrrolidine 3 <2 4 4
Nonylphenol diethoxylate 3 829 981 981
Nonylphenol monoethoxylate 3 748 756 756
Octylphenol diethoxylate 3 108 120 120
Octylphenol monoethoxylate 3 154 236 236
o-OH Atorvastatin 2 <10 <10 <10
p-OH Atorvastatin 2 <10 <10 <10
PBDE-28 2 <5 <5 <5
PBDE-47 2 <5 <5 <5
PBDE-99 2 <5 <5 <5
PBDE-100 2 <5 <5 <5
PBDE-153 2 <5 <5 <5
PDBE-154 2 <5 <5 <5
PBDE-183 2 <5 <5 <5
PBDE-209 2 <100 <100 <100
Primidone 2 210 220 220
Progesterone 4 <1 <1 <1
Propanolol 5 38 52 52

Los Coyotes WRP
Results



Compound No. Median 90th % Maximum

Los Coyotes WRP
Results

Quinoline 2 <5 12 12
Salicylic acid 2 <100 181 181
Sucralose 3 52,600 58,300 58,300
Sulfamethoxazole 5 1,400 1,860 1,860
TCEP 5 543 630 630
Testosterone 1 <0.5 <0.5 <0.5
Triclocarban 5 122 150 150
Triclosan 5 40 79 79
Trimethoprim 4 335 400 400

Notes: 
All samples are tertiary effluent.
Samples collected September 2007 through July 2012.
All samples are 24-hour composites except hydazine and quinoline, which are grabs.
All units are ng/L
NA = Not Analyzed



Compound No. Median 90th % Maximum
1,2,3-Trichloropropane 12 <5 5 5
17-Alpha Ethinylestradiol 34 <2 <2 <2
17-Beta Estradiol 34 <2 <2 <2
4-Nonylphenol (tech mix) 32 124 227 420
4-tert Octylphenol 32 10.5 40 78.6
Acetaminophen 25 <10 32 36
Amoxicillin 4 <50 <50 <50
Androstenedione 1 3 3 3
Atenolol 2 650 760 760
Atorvastatin 25 <10 15 28
Azithromycin 25 396 590 646
Bisphenol A 25 <25 <25 <25
Bis(2-ethylhexyl)phthalate 64 <2,000 <2,000 3,000
Butyl benzyl phthalate 12 <10,000 <10,000 <10,000
Caffeine 7 100 212 750
Carbamazepine 25 247 300 947
Chlorpyrifos 7 <100 <50 <100
Ciproflaxin 4 <100 <100 <100
DEET 7 216 320 344
Diclofenac 23 23 110 168
Dilantin (Phenytoin) 7 280 715 910
Equilin 1 <0.5 <0.5 <0.5
Erythromycin-H2O 21 122 247 320
Estriol 1 1.2 1.2 1.2
Estrone 34 2.6 7.4 15
Fluoxetine 23 27 32 34
Furosemide 21 98 160 240
Gemfibrozil 25 233 549 564
Hydrazine 2 <5 <5 <5
Ibuprofen 25 <10 24 60
Iohexol 6 9,300 11,600 12,600
Iopromide 25 10,800 17,800 20,000
Ketoprofen 3 30 40 40
Meprobamate 4 699 711 711
Metoprolol 2 300 340 340
Naproxen 21 84 190 292
N-Nitrosodimethylamine 57 120 680 900
N-Nitrosopyrrolidine 2 <2 2.1 2.1
Nonylphenol diethoxylate 4 540 1,100 1,100
Nonylphenol monoethoxylate 4 310 470 470
Octylphenol diethoxylate 4 107.45 166 166
Octylphenol monoethoxylate 4 66.8 91.1 91.1
o-OH Atorvastatin 2 <10 23 23
p-OH Atorvastatin 2 <10 <10 <10
PBDE-28 4 <5 <5 <5
PBDE-47 4 <5 11 11
PBDE-99 4 <5 <5 <5
PBDE-100 4 <5 <5 <5
PBDE-153 4 <5 <5 <5
PBDE-154 4 <5 <5 <5
PBDE-183 4 <5 <5 <5
PBDE-209 4 <100 <100 <100
Primidone 21 169 192 200
Progesterone 32 <1 <1 <2
Propanolol 4 36.5 47 47

Pomona WRP
Results



Compound No. Median 90th % Maximum

Pomona WRP
Results

Quinoline 2 <5 8.6 8.6
Salicylic acid 4 <100 141 141
Sucralose 2 48,750 56,100 56,100
Sulfamethoxazole 25 366 1,350 2,870
TCEP 7 470 526 820
Testosterone 1 <0.5 <0.5 <0.5
Triclocarban 5 122 200 200
Triclosan 25 <25 33 42
Trimethoprim 25 100 190 376

Notes: 
All samples are tertiary effluent.
Samples collected September 2007 through July 2012.
All samples are 24-hour composites except hydazine and quinoline, which are grabs.
All units are ng/L
NA = Not Analyzed



Compound No. Median 90th % Maximum
1,2,3-Trichloropropane 14 <5 <5 <5
17-Alpha Ethinylestradiol 14 <2 <2 <2
17-Beta Estradiol 14 <2 6.2 7.2
4-Nonylphenol (tech mix) 14 37 78 130
4-tert Octylphenol 14 <5 <5 <5
Acetaminophen 15 <10 <10 12
Amoxicillin 3 <50 <50 <50
Androstenedione 1 2 2 2
Atenolol 2 500 600 600
Atorvastatin 15 <10 <10 <10
Azithromycin 15 55 204 237
Bisphenol A 15 <25 <25 <25
Bis(2-ethylhexyl)phthalate 14 <2,000 <2,000 <2,000
Butyl benzyl phthalate 14 <10,000 <10,000 <10,000
Caffeine 6 <10 <10 12
Carbamazepine 15 230 361 1,610
Chlorpyrifos 7 <100 <100 <100
Ciproflaxin 3 <100 <100 <100
DEET 6 268.5 424 690
Diclofenac 13 <10 23 29
Dilantin (Phenytoin) 6 178.5 200 269
Equilin 1 <0.5 <0.5 <0.5
Erythromycin-H2O 11 23 40 73
Estriol 1 <0.5 <0.5 <0.5
Estrone 14 <2 <2 13
Fluoxetine 13 38 51 53
Furosemide 11 <10 25 37
Gemfibrozil 15 143 221 346
Hydrazine 0 NA NA NA
Ibuprofen 15 <10 40 42
Iohexol 6 12,000 14,100 22,000
Iopromide 15 <30 688 1,370
Ketoprofen 2 <25 99 99
Meprobamate 4 977 1,200 1,200
Metoprolol 2 320 360 360
Naproxen 11 <10 27 56
N-Nitrosodimethylamine 17 99 470 640
N-Nitrosopyrrolidine 2 <2 14 14
Nonylphenol diethoxylate 4 263.5 570 570
Nonylphenol monoethoxylate 4 243 360 360
Octylphenol diethoxylate 4 31.9 76 76
Octylphenol monoethoxylate 4 78.3 80.4 80.4
o-OH Atorvastatin 2 <10 <10 <10
p-OH Atorvastatin 2 <10 <10 <10
PBDE-28 3 <5 <5 <5
PBDE-47 3 <5 8.5 8.5
PBDE-99 3 <5 <5 <5
PBDE-100 3 <5 <5 <5
PBDE-153 3 <5 <5 <5
PDBE-154 3 <5 <5 <5
PBDE-183 3 <5 <5 <5
PBDE-209 3 <100 <100 <100

Saugus WRP
Results



Compound No. Median 90th % Maximum

Saugus WRP
Results

Primidone 11 130 151 163
Progesterone 12 <1 <1 <1
Propanolol 4 29.5 34 34
Quinoline 1 <5 <5 <5
Salicylic acid 3 <100 <100 <100
Sucralose 2 42,400 50,900 50,900
Sulfamethoxazole 15 43 158 241
TCEP 6 425 660 730
Testosterone 1 <0.5 <0.5 <0.5
Triclocarban 4 265.5 310 310
Triclosan 15 <25 <25 <25
Trimethoprim 15 <10 11 16

Notes: 
All samples are tertiary effluent.
Samples collected September 2007 through July 2012.
All samples are 24-hour composites except hydazine and quinoline, which are grabs.
All units are ng/L
NA = Not Analyzed



Compound No. Median 90th % Maximum
1,2,3-Trichloropropane 11 <5 <5 <5
17-Alpha Ethinylestradiol 39 <2 <2 <2
17-Beta Estradiol 39 <2 <2 3.6
4-Nonylphenol (tech mix) 37 130 206 311
4-tert Octylphenol 37 19 32 45
Acetaminophen 28 <10 11 17
Amoxicillin 4 <50 <50 <50
Androstenedione 1 2.2 2.2 2.2
Atenolol 3 390 590 590
Atorvastatin 28 <10 <10 <10
Azithromycin 28 311.5 683 761
Bisphenol A 28 <25 <25 <25
Bis(2-ethylhexyl)phthalate 33 <2,000 <2,000 <2,000
Butyl benzyl phthalate 12 <10,000 <10,000 <10,000
Caffeine 7 10 12 15
Carbamazepine 28 270 303 315
Chlorpyrifos 1 <100 <100 <100
Ciproflaxin 4 <100 <100 <100
DEET 7 163 240 464
Diclofenac 26 34 70 136
Dilantin (Phenytoin) 7 220 280 290
Equilin 1 <0.5 <0.5 <0.5
Erythromycin-H2O 23 150 267 361
Estriol 1 <0.5 <0.5 <0.5
Estrone 39 3.5 9.1 18
Fluoxetine 26 24 27 34
Furosemide 24 75.5 254 316
Gemfibrozil 28 339 866 1,320
Hydrazine 2 <5 <5 <5
Ibuprofen 28 <10 25 98
Iohexol 7 12,300 13,200 13,700
Iopromide 28 2,020 3,390 4,000
Ketoprofen 3 <25 130 130
Meprobamate 4 438 460 460
Metoprolol 3 270 340 340
Naproxen 24 45 116 235
N-Nitrosodimethylamine 59 190 360 650
N-Nitrosopyrrolidine 2 <2 <2 <2
Nonylphenol diethoxylate 4 696.5 856 856
Nonylphenol monoethoxylate 4 561.5 762 762
Octylphenol diethoxylate 4 116 150 150
Octylphenol monoethoxylate 4 179.5 190 190
o-OH Atorvastatin 3 <10 <10 <10
p-OH Atorvastatin 3 <10 <10 <10
PBDE-28 4 <5 <5 <5
PBDE-47 4 <5 <5 <5
PBDE-99 4 <5 <5 <5
PBDE-100 4 <5 <5 <5
PBDE-153 4 <5 <5 <5
PDBE-154 4 <5 <5 <5
PBDE-183 4 <5 <5 <5
PBDE-209 4 <100 <100 <100
Primidone 24 147 170 175
Progesterone 37 <1 <1 <1
Propanolol 5 23 36 36

San Jose Creek East WRP
Results



Compound No. Median 90th % Maximum

San Jose Creek East WRP
Results

Quinoline 2 <5 <5 <5
Salicylic acid 4 <100 268 268
Sucralose 2 31,300 32,800 32,800
Sulfamethoxazole 28 304.5 569 870
TCEP 7 420 450 530
Testosterone 1 <0.5 <0.5 <0.5
Triclocarban 5 112 190 190
Triclosan 28 <25 <25 34
Trimethoprim 28 28.5 114 170

Notes: 
All samples are tertiary effluent.
Samples collected September 2007 through July 2012.
All samples are 24-hour composites except hydazine and quinoline, which are grabs.
All units are ng/L
NA = Not Analyzed



Compound No. Median 90th % Maximum
1,2,3-Trichloropropane 11 <5 <5 5.6
17-Alpha Ethinylestradiol 39 <2 <2 <2
17-Beta Estradiol 39 <2 <2 <2
4-Nonylphenol (tech mix) 37 95 155 338
4-tert Octylphenol 37 8.2 16.1 44
Acetaminophen 28 <10 <10 29
Amoxicillin 4 <50 <50 <50
Androstenedione 1 1.8 1.8 1.8
Atenolol 3 430 510 510
Atorvastatin 28 <10 <10 <10
Azithromycin 28 89.5 236 440
Bisphenol A 28 <25 <25 410
Bis(2-ethylhexyl)phthalate 32 <2,000 <2,000 <2,000
Butyl benzyl phthalate 10 <10,000 <10,000 <10,000
Caffeine 7 <10 <10 <10
Carbamazepine 28 263 306 322
Chlorpyrifos 1 <100 <100 <100
Ciproflaxin 4 <100 <100 <100
DEET 7 133 206 283
Diclofenac 26 <10 13 55
Dilantin (Phenytoin) 7 210 232 232
Equilin 1 <0.5 <0.5 <0.5
Erythromycin-H2O 23 68 165 448
Estriol 1 <0.5 <0.5 <0.5
Estrone 39 <2 3.4 10.4
Fluoxetine 26 29.5 38 49
Furosemide 24 <10 64 307
Gemfibrozil 28 63 172 1,010
Hydrazine 2 <5 <5 <5
Ibuprofen 28 <10 <10 48
Iohexol 7 3,000 4,790 5,010
Iopromide 28 158.5 296 625
Ketoprofen 3 <25 75 75
Meprobamate 4 465.5 490 490
Metoprolol 3 270 320 320
Naproxen 24 <10 13 45
N-Nitrosodimethylamine 61 180 480 1,000
N-Nitrosopyrrolidine 2 <2 2.7 2.7
Nonylphenol diethoxylate 4 551 680 680
Nonylphenol monoethoxylate 4 434 539 539
Octylphenol diethoxylate 4 67.95 88.6 88.6
Octylphenol monoethoxylate 4 117 135 135
o-OH Atorvastatin 3 <10 <10 <10
p-OH Atorvastatin 3 <10 <10 <10
PBDE-28 4 <5 <5 <5
PBDE-47 4 <5 <5 <5
PBDE-99 4 <5 <5 <5
PBDE-100 4 <5 <5 <5
PBDE-153 4 <5 <5 <5
PDBE-154 4 <5 <5 <5
PBDE-183 4 <5 <5 <5
PBDE-209 4 <100 <100 <100
Primidone 24 184.5 206 245
Progesterone 37 <1 <1 <1
Propanolol 5 25 32 32

San Jose Creek West WRP
Results



Compound No. Median 90th % Maximum

San Jose Creek West WRP
Results

Quinoline 2 <5 <5 <5
Salicylic acid 4 <100 186 186
Sucralose 2 26,400 27,300 27,300
Sulfamethoxazole 28 31 153 829
TCEP 7 419 500 506
Testosterone 1 <0.5 <0.5 <0.5
Triclocarban 5 102 150 150
Triclosan 28 <25 <25 35
Trimethoprim 28 <10 26 189

Notes: 
All samples are tertiary effluent.
Samples collected September 2007 through July 2012.
All samples are 24-hour composites except hydazine and quinoline, which are grabs.
All units are ng/L
NA = Not Analyzed



Compound No. Median 90th % Maximum
1,2,3-Trichloropropane 14 <5 <5 <5
17-Alpha Ethinylestradiol 14 <2 <2 <2
17-Beta Estradiol 14 <2 <2 2.3
4-Nonylphenol (tech mix) 14 44 84 89
4-tert Octylphenol 14 <5 6 9
Acetaminophen 14 <10 <10 11
Amoxicillin 2 <50 <50 <50
Androstenedione 1 0.896 0.896 0.896
Atenolol 2 175 180 180
Atorvastatin 14 <10 <10 <10
Azithromycin 14 17 110 262
Bisphenol A 14 <25 <25 <25
Bis(2-ethylhexyl)phthalate 43 <2,000 <2,000 <2,000
Butyl benzyl phthalate 13 <10,000 <10,000 <10,000
Caffeine 6 <10 12 15
Carbamazepine 14 278 339 641
Chlorpyrifos 7 <100 <100 <100
Ciproflaxin 2 <100 <100 <100
DEET 6 186 358 400
Diclofenac 12 <10 <10 40
Dilantin (Phenytoin) 6 278 330 360
Equilin 1 <0.5 <0.5 <0.5
Erythromycin-H2O 10 <10 42 47
Estriol 1 <0.5 <0.5 <0.5
Estrone 14 <2 <2 4
Fluoxetine 12 28 37 38
Furosemide 10 <10 16 54
Gemfibrozil 14 52.5 160 238
Hydrazine 0 NA NA NA
Ibuprofen 14 <10 12 44
Iohexol 6 6,200 10,200 11,300
Iopromide 14 164 420 460
Ketoprofen 2 <25 <25 <25
Meprobamate 4 884.5 1,010 1,010
Metoprolol 2 245 260 260
Naproxen 10 <10 18 55
N-Nitrosodimethylamine 6 435 970 1,100
N-Nitrosopyrrolidine 2 <2 14 14
Nonylphenol diethoxylate 4 266 436 436
Nonylphenol monoethoxylate 4 231.5 398 398
Octylphenol diethoxylate 4 <25 99.7 99.7
Octylphenol monoethoxylate 4 45.6 204 204
o-OH Atorvastatin 2 <10 <10 <10
p-OH Atorvastatin 2 <10 <10 <10
PBDE-28 2 <5 <5 <5
PBDE-47 2 <5 <5 <5
PBDE-99 2 <5 <5 <5
PBDE-100 2 <5 <5 <5
PBDE-153 2 <5 <5 <5
PDBE-154 2 <5 <5 <5
PBDE-183 2 <5 <5 <5
PBDE-209 2 <100 <100 <100
Primidone 10 100 116 150
Progesterone 12 <1 <1 <1
Propanolol 4 14 28 28

Valencia WRP
Results



Compound No. Median 90th % Maximum

Valencia WRP
Results

Quinoline 0 NA NA NA
Salicylic acid 2 <100 <100 <100
Sucralose 2 40,000 42,700 42,700
Sulfamethoxazole 14 32 120 453
TCEP 6 475 600 720
Testosterone 1 <0.5 <0.5 <0.5
Triclocarban 4 145 214 214
Triclosan 14 <25 <25 <25
Trimethoprim 14 <10 18 24

Notes: 
All samples are tertiary effluent.
Samples collected September 2007 through July 2012.
All samples are 24-hour composites except hydazine and quinoline, which are grabs.
All units are ng/L
NA = Not Analyzed



Compound No. Median 90th % Maximum
1,2,3-Trichloropropane 7 <5 <5 <5
17-Alpha Ethinylestradiol 31 <2 <2 <2
17-Beta Estradiol 31 <2 <2 2.7
4-Nonylphenol (tech mix) 29 132 440 1,260
4-tert Octylphenol 29 7 96 210
Acetaminophen 22 <10 26 43
Amoxicillin 4 <50 <50 <50
Androstenedione 1 2.7 2.7 2.7
Atenolol 2 220 260 260
Atorvastatin 22 <10 <10 35
Azithromycin 22 405 578 760
Bisphenol A 22 <25 <25 31
Bis(2-ethylhexyl)phthalate 34 <2,000 2900 2900
Butyl benzyl phthalate 12 <10,000 <10,000 <10,000
Caffeine 6 62 110 112
Carbamazepine 22 199.5 283 338
Chlorpyrifos 0 NA NA NA
Ciproflaxin 4 <100 155 155
DEET 6 217 240 271
Diclofenac 20 43.5 80 132
Dilantin (Phenytoin) 6 141.5 166 260
Equilin 1 <0.5 <0.5 <0.5
Erythromycin-H2O 17 113 166 210
Estriol 1 0.95 0.95 0.95
Estrone 31 <2 7.3 15.9
Fluoxetine 20 17.65 23 33
Furosemide 18 31 150 240
Gemfibrozil 22 51 360 1640
Hydrazine 2 <5 <5 <5
Ibuprofen 22 <10 <10 11
Iohexol 6 3,755 5,220 7,800
Iopromide 22 66 240 470
Ketoprofen 2 <25 <25 <25
Meprobamate 4 320 350 350
Metoprolol 2 195 230 230
Naproxen 18 21.5 57 76
N-Nitrosodimethylamine 55 56 260 970
N-Nitrosopyrrolidine 2 <2 <2 <2
Nonylphenol diethoxylate 4 212.5 2,940 2,940
Nonylphenol monoethoxylate 4 116 1,030 1,030
Octylphenol diethoxylate 4 <25 306 306
Octylphenol monoethoxylate 4 <25 151 151
o-OH Atorvastatin 2 <10 <10 <10
p-OH Atorvastatin 2 <10 <10 <10
PBDE-28 4 <5 <5 <5
PBDE-47 4 <5 <5 <5
PBDE-99 4 <5 <5 <5
PBDE-100 4 <5 <5 <5
PBDE-153 4 <5 <5 <5
PDBE-154 4 <5 <5 <5
PBDE-183 4 <5 <5 <5
PBDE-209 4 <100 <100 <100
Primidone 18 106 120 125
Progesterone 29 <1 <1 <1
Propanolol 4 27.5 33 33

Whittier Narrows WRP
Results



Compound No. Median 90th % Maximum

Whittier Narrows WRP
Results

Quinoline 2 <5 <5 <5
Salicylic acid 4 <100 200 200
Sucralose 2 20,150 20,300 20,300
Sulfamethoxazole 22 538.5 1,030 1,320
TCEP 6 414.5 530 580
Testosterone 1 <0.5 <0.5 <0.5
Triclocarban 4 74.5 98 98
Triclosan 22 <25 <25 132
Trimethoprim 22 23.5 110 439

Notes: 
All samples are tertiary effluent.
Samples collected September 2007 through July 2012.
All samples are 24-hour composites except hydazine and quinoline, which are grabs.
All units are ng/L
NA = Not Analyzed
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	CP-Recycled Water Policy - 2013
	2-11-2013  RESOLUTION 2013 – 0003 ADOPTION OF THE RECYCLED WATER POLICY AMENDMENT
	Final Recycled Water Policy Amendment packet with TOCs
	Recycled Water Policy
	1. Preamble
	California is facing an unprecedented water crisis.
	2. Purpose of the Policy
	a. The purpose of this Policy is to provide direction to the Regional Water Quality Control Boards (Regional Water Boards), proponents of recycled water projects, and the public regarding the appropriate criteria to be used by the State Water Board an...
	b. It is the intent of the State Water Board that all elements of this Policy are to be interpreted in a manner that fully implements state and federal water quality laws and regulations in order to enhance the environment and put the waters of the st...
	c. This Policy describes permitting criteria that are intended to streamline the permitting of the vast majority of recycled water projects.  The intent of this streamlined permit process is to expedite the implementation of recycled water projects in...
	d. By prescribing permitting criteria that apply to the vast majority of recycled water projects, it is the State Water Board’s intent to maximize consistency in the permitting of recycled water projects in California while also reserving to the Regio...
	e. The State Water Board will establish additional policies that are intended to assist the State of California in meeting the goals established in the preamble to this Policy for water conservation and the use of stormwater.
	f.  For purposes of this Policy, the term “permit” means an order adopted by a Regional Water Board or the State Water Board prescribing requirements for a recycled water project, including but not limited to water recycling requirements, master recla...

	3. Benefits of Recycled Water
	The State Water Board finds that the use of recycled water in accordance with this Policy, that is, which supports the sustainable use of groundwater and/or surface water, which is sufficiently treated so as not to adversely impact public health or th...
	4. Mandate for the Use of Recycled Water
	a. The State Water Board and Regional Water Boards will exercise the authority granted to them by the Legislature to the fullest extent possible to encourage the use of recycled water, consistent with state and federal water quality laws.
	(1) The State Water Board hereby establishes a mandate to increase the use of recycled water in California by 200,000 afy by 2020 and by an additional 300,000 afy by 2030.  These mandates shall be achieved through the cooperation and collaboration of ...
	(2) Agencies producing recycled water that is available for reuse and not being put to beneficial use shall make that recycled water available to water purveyors for reuse on reasonable terms and conditions.  Such terms and conditions may include paym...
	(3)  The State Water Board hereby declares that, pursuant to Water Code sections 13550 et seq., it is a waste and unreasonable use of water for water agencies not to use recycled water when recycled water of adequate quality is available and is not be...

	b. These mandates are contingent on the availability of sufficient capital funding for the construction of recycled water projects from private, local, state, and federal sources and assume that the Regional Water Boards will effectively implement reg...
	c. The water industry and the environmental community have agreed jointly to advocate for $1 billion in state and federal funds over the next five years to fund projects needed to meet the goals and mandates for the use of recycled water established i...
	d. The State Water Board requests the California Department of Public Health (CDPH), the California Public Utilities Commission (CPUC), and the California Department of Water Resources (CDWR) to use their respective authorities to the fullest extent p...

	5. Roles of the State Water Board, Regional Water Boards, CDPH and CDWR
	The State Water Board recognizes that it shares jurisdiction over the use of recycled water with the Regional Water Boards and with CDPH.  In addition, the State Water Board recognizes that CDWR and the CPUC have important roles to play in encouraging...
	a. The State Water Board establishes general policies governing the permitting of recycled water projects consistent with its role of protecting water quality and sustaining water supplies.  The State Water Board exercises general oversight over recyc...
	b.  The CDPH is charged with protection of public health and drinking water supplies and with the development of uniform water recycling criteria appropriate to particular uses of water.  Regional Water Boards shall appropriately rely on the expertise...
	c. The Regional Water Boards are charged with protection of surface and groundwater resources and with the issuance of permits that implement CDPH recommendations, this Policy, and applicable law and will, pursuant to paragraph 4 of this Policy, use t...
	d. CDWR is charged with reviewing and, every five years, updating the California Water Plan, including evaluating the quantity of recycled water presently being used and planning for the potential for future uses of recycled water.  In undertaking the...
	e. The CPUC is charged with approving rates and terms of service for the use of recycled water by investor-owned utilities.

	6. Salt/Nutrient Management Plans
	a. Introduction.
	(1) Some groundwater basins in the state contain salts and nutrients that exceed or threaten to exceed water quality objectives established in the applicable Water Quality Control Plans (Basin Plans), and not all Basin Plans include adequate implement...
	(2) It is the intent of this Policy that salts and nutrients from all sources be managed on a basin-wide or watershed-wide basis in a manner that ensures attainment of water quality objectives and protection of beneficial uses.  The State Water Board ...

	b. Adoption of Salt/ Nutrient Management Plans.
	(1) The State Water Board recognizes that, pursuant to the letter dated December 19, 2008 and attached to the Resolution adopting this Policy, the local water and wastewater entities, together with local salt/nutrient contributing stakeholders, will f...
	(a) It is the intent of this Policy for every groundwater basin/sub-basin in California to have a consistent salt/nutrient management plan.  The degree of specificity within these plans and the length of these plans will be dependent on a variety of s...
	(b) Salt and nutrient plans shall be tailored to address the water quality concerns in each basin/sub-basin and may include constituents other than salt and nutrients that impact water quality in the basin/sub-basin.  Such plans shall address and impl...
	(c) Such plans may be developed or funded pursuant to the provisions of Water Code sections 10750 et seq. or other appropriate authority.
	(d) Salt and nutrient plans shall be completed and proposed to the Regional Water Board within five years from the date of this Policy unless a Regional Water Board finds that the stakeholders are making substantial progress towards completion of a pl...
	(e) The requirements of this paragraph shall not apply to areas that have already completed a Regional Water Board approved salt and nutrient plan for a basin, sub-basin, or other regional planning area that is functionally equivalent to paragraph 6(b)3.
	(f) The plans may, depending upon the local situation, address constituents other than salt and nutrients that adversely affect groundwater quality.

	(2) Within one year of the receipt of a proposed salt and nutrient management plan, the Regional Water Boards shall consider for adoption revised implementation plans, consistent with Water Code section 13242, for those groundwater basins within their...
	(3) Each salt and nutrient management plan shall include the following components:
	(a) A basin/sub-basin wide monitoring plan that includes an appropriate network of monitoring locations.  The scale of the basin/sub-basin monitoring plan is dependent upon the site-specific conditions and shall be adequate to provide a reasonable, co...
	(i) The monitoring plan must be designed to determine water quality in the basin.  The plan must focus on basin water quality near water supply wells and areas proximate to large water recycling projects, particularly groundwater recharge projects.  A...
	(ii) The preferred approach to monitoring plan development is to collect samples from existing wells if feasible as long as the existing wells are located appropriately to determine water quality throughout the most critical areas of the basin.
	(iii) The monitoring plan shall identify those stakeholders responsible for conducting, compiling, and reporting the monitoring data.  The data shall be reported to the Regional Water Board at least every three years.

	(b) A provision for annual monitoring of Constituents of Emerging Concern (e.g., endocrine disrupters, personal care products or pharmaceuticals) (CECs) consistent with recommendations by CDPH and consistent with any actions by the State Water Board t...
	(c) Water recycling and stormwater recharge/use goals and objectives.
	(d) Salt and nutrient source identification, basin/sub-basin assimilative capacity and loading estimates, together with fate and transport of salts and nutrients.
	(e) Implementation measures to manage salt and nutrient loading in the basin on a sustainable basis.
	(f) An antidegradation analysis demonstrating that the projects included within the plan will, collectively, satisfy the requirements of Resolution No. 68-16.

	(4) Nothing in this Policy shall prevent stakeholders from developing a plan that is more protective of water quality than applicable standards in the Basin Plan.  No Regional Water Board, however, shall seek to modify Basin Plan objectives without fu...


	7. Landscape Irrigation Projects0F
	a. Control of incidental runoff.  Incidental runoff is defined as unintended small amounts (volume) of runoff from recycled water use areas, such as unintended, minimal over-spray from sprinklers that escapes the recycled water use area.  Water leavin...
	(1) Implementation of an operations and management plan that may apply to multiple sites and provides for detection of leaks, (for example, from broken sprinkler heads), and correction either within 72 hours of learning of the runoff, or prior to the ...
	(2) Proper design and aim of sprinkler heads,
	(3) Refraining from application during precipitation events, and
	(4) Management of any ponds containing recycled water such that no discharge occurs unless the discharge is a result of a 25-year,
	24-hour storm event or greater, and there is notification of the appropriate Regional Water Board Executive Officer of the discharge.

	b. Streamlined Permitting.
	(1) The Regional Water Boards shall, absent unusual circumstances (i.e., unique, site-specific conditions such as where recycled water is proposed to be used for irrigation over high transmissivity soils over a shallow (5’ or less) high quality ground...
	(2) If the Regional Water Board determines that unusual circumstances apply, the Regional Water Board shall make a finding of unusual circumstances based on substantial evidence in the record, after public notice and hearing.
	(3) Projects meeting the criteria set forth below and eligible for enrollment under requirements established in a general order shall be enrolled by the State or Regional Water Board within 60 days from the date on which an application is deemed compl...
	(4) Landscape irrigation projects that qualify for streamlined permitting shall not be required to include a project specific receiving water and groundwater monitoring component unless such project specific monitoring is required under the adopted sa...
	(5) It is the intent of the State Water Board that the general permit for landscape irrigation projects be consistent with the terms of this Policy.

	c. Criteria for streamlined permitting.  Irrigation projects using recycled water that meet the following criteria are eligible for streamlined permitting, and, if otherwise in compliance with applicable laws, shall be approved absent unusual circumst...
	(1) Compliance with the requirements for recycled water established in Title 22 of the California Code of Regulations, including the requirements for treatment and use area restrictions, together with any other recommendations by CDPH pursuant to Wate...
	(2) Application in amounts and at rates as needed for the landscape (i.e., at agronomic rates and not when the soil is saturated).  Each irrigation project shall be subject to an operations and management plan, that may apply to multiple sites, provid...
	(3) Compliance with any applicable salt and nutrient management plan.
	(4) Appropriate use of fertilizers that takes into account the nutrient levels in the recycled water.  Recycled water producers shall monitor and communicate to the users the nutrient levels in their recycled water.


	8. Recycled Water Groundwater Recharge Projects
	a. The State Water Board acknowledges that all recycled water groundwater recharge projects must be reviewed and permitted on a site-specific basis, and so such projects will require project-by-project review.
	b. Approved groundwater recharge projects will meet the following criteria:
	(1) Compliance with regulations adopted by CDPH for groundwater recharge projects or, in the interim until such regulations are approved, CDPH’s recommendations pursuant to Water Code section 13523 for the project (e.g., level of treatment, retention ...
	(2) Implementation of a monitoring program for CECs that is consistent with Attachment A and any recommendations from CDPH.  Groundwater recharge projects shall include monitoring of recycled water for priority pollutants twice per year.

	c. Nothing in this paragraph shall be construed to limit the authority of a Regional Water Board to protect designated beneficial uses, provided that any proposed limitations for the protection of public health may only be imposed following regular co...
	d. Nothing in this Policy shall be construed to prevent a Regional Water Board from imposing additional requirements for a proposed recharge project that has a substantial adverse effect on the fate and transport of a contaminant plume or changes the ...
	e. Projects that utilize surface spreading to recharge groundwater with recycled water treated by reverse osmosis shall be permitted by a Regional Water Board within one year of receipt of recommendations from CDPH.  Furthermore, the Regional Water Bo...

	9. Antidegradation
	a. The State Water Board adopted Resolution No. 68-16 as a policy statement to implement the Legislature’s intent that waters of the state shall be regulated to achieve the highest water quality consistent with the maximum benefit to the people of the...
	b. Activities involving the disposal of waste that could impact high quality waters are required to implement best practicable treatment or control of the discharge necessary to ensure that pollution or nuisance will not occur, and the highest water q...
	c. Groundwater recharge with recycled water for later extraction and use in accordance with this Policy and state and federal water quality law is to the benefit of the people of the state of California.  Nonetheless, the State Water Board finds that ...
	(1) A project that utilizes less than 10 percent of the available assimilative capacity in a basin/sub-basin (or multiple projects utilizing less than 20 percent of the available assimilative capacity in a basin/sub-basin) need only conduct an antideg...
	(2) In the event a project or multiple projects utilize more than the fraction of the assimilative capacity designated in subparagraph (1), then a Regional Water Board-deemed acceptable antidegradation analysis shall be performed to comply with Resolu...

	d. Landscape irrigation with recycled water in accordance with this Policy is to the benefit of the people of the State of California.  Nonetheless, the State Water Board finds that the use of water for irrigation may, regardless of its source, collec...
	(1) A project that meets the criteria for a streamlined irrigation permit and is within a basin where a salt/nutrient management plan satisfying the provisions of paragraph 6(b) is in place may be approved without further antidegradation analysis, pro...
	(2) A project that meets the criteria for a streamlined irrigation permit and is within a basin where a salt/nutrient management plan satisfying the provisions of paragraph 6(b) is being prepared may be approved by the Regional Water Board by demonstr...


	10. Constituents of Emerging Concern
	a. General Provisions
	(1) Regulatory requirements for recycled water shall be based on the best available peer-reviewed science.  In addition, all uses of recycled water must meet conditions set by CDPH.
	(2) Knowledge of risks will change over time and recycled water projects must meet legally applicable criteria.  However, when standards change, projects should be allowed time to comply through a compliance schedule.
	(3) The state of knowledge regarding CECs is incomplete.  There needs to be additional research and development of analytical methods and surrogates to determine potential environmental and public health impacts.  Agencies should minimize the likeliho...
	(4) Regulating most CECs will require significant work to develop test methods and more specific determinations as to how and at what level CECs impact public health or our environment.

	b. Research Program
	(1) The State Water Board, in consultation with CDPH, convened a “blue-ribbon” advisory panel to guide future actions relating to CECs.
	(a) The panel was actively managed by the State Water Board and was composed of the following:  one human health toxicologist, one environmental toxicologist, one epidemiologist, one biochemist, one civil engineer familiar with the design and construc...
	(b) The panel reviewed the scientific literature and submitted a report to the State Water Board and CDPH that described the current state of scientific knowledge regarding the risks of CECs to public health and the environment.  In December 2010, the...
	(c) The State Water Board considered the panel report and the comments received and adopted an amendment to the Policy establishing monitoring requirements for CECs in recycled water.  These monitoring requirements are prescribed in Attachment A.

	(2) The panel or a similarly constituted panel shall update the report every five years.  The next update is due in June 2015.
	(a) Each updated report shall recommend actions that the State of California should take to improve our understanding of CECs and, as may be appropriate, to protect public health and the environment.
	(b) The updated reports shall answer the following questions:  What are the appropriate constituents to be monitored in recycled water, including analytical methods and method detection limits?  What is the known toxicological information for the abov...
	(c) Within six months from receipt of an updated report, the State Water Board shall hold a hearing to consider recommendations from staff and shall endorse the recommendations, as appropriate, after making any necessary modifications.


	c. Permit Provisions
	Permits for recycled water projects shall be consistent with any CDPH recommendations to protect public health and the monitoring requirements prescribed in Attachment A.

	11. Incentives for the Use of Recycled Water
	a. Funding
	The State Water Board will request CDWR to provide priority funding for projects that have major recycling components; particularly those that decrease demand on potable water supplies.  The State Water Board will also request priority funding for sto...
	b. Stormwater
	The State Water Board strongly encourages all water purveyors to provide financial incentives for water recycling and stormwater recharge and reuse projects.  The State Water Board also encourages the Regional Water Boards to require less stringent mo...
	c. TMDLs
	Water recycling reduces mass loadings from municipal wastewater sources to impaired waters.  As such, waste load allocations shall be assigned as appropriate by the Regional Water Boards in a manner that provides an incentive for greater water recycling.
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