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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 Woaste Discharge Requirements

WEMAP Western Environmental Monitoring and Assessment Program
WIN Water Independence Now Strategy

WLA Wasteload Allocation

WMA Watershed Management Area

WMP Watershed Management Plan

wQo Water Quality Objective

WRD Water Replenishment District of Southern California
WRF Water Recycling Facility

WRP Water Reclamation Plant

WRR Water Recycling Requirements

WRRF WateReuse Research Foundation

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
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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 WQQOs, 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.
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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.

e 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.

e 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.

e 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
(12,000 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 measures?!, 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.

! 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.
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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 quantitatively? assessed for
the future planning period include:

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

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

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

e 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.
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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
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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.
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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.swrch.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:

e 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,

e 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,

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

e 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
WQQOs 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
CBW(CB 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 WQQOs, 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/rwgcb4/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 215t 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 215t 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/rwgcb4/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.

Section2 — Summarizes the stakeholder process for development of the SNMP.

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

Section4 — Describes the water inflows and outflows to and from the CBWCB for the

baseline and future planning period.

Salt and Nutrient Management Plan for the Central Basin and West Coast Basin 5
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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.

Section 1
Introduction Section 2 Associated SNMP
Section 13 Stakeholder Documents
References Efforts
Sction 12 Section 3
SNNMP Hydrogeologic
Implementation Conceptual
and Review Model
Section 11 Section 4
SNMP Monitoring Salt and Baseline and
Plan g Future Water .
Nutrient Balances Basin Plan
Management Amendment
- Plan -
Section 10 Sec.tic?n =
Implementation g
Plan Groundwater
Quality
Section 9 Section 6
i Baseline and
Chaqg_|ng Future S/N
Conditions section 7 Balances
Section 8 timulated Future
Anti-Degradation Groundlwater
i Qualit
Notes: Analysis Y
WQ - water quality
AC — assimilative capacity
S/N — salt and nutrient
SNMP — Salt and Nutrient Management Plan
CEQA — California Environmental Quality Act
SED — Substitute Environmental Document
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Supporting materials are attached as the following appendices to this SNMP.

Appendix A —

Appendix B —

Appendix C -

Appendix D -

Appendix E —

Appendix F -

Appendix G —

Appendix H -

Appendix | —

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)

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)

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

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

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

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

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.

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.

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
guantifies 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 initiated*, 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.

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.

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
guestions 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/rwgcb4/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
Type of Data
Description 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 CBWCB stakeholders
capture, conservation, imported water, N/A N/A and planning
groundwater, MAR, LID) 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
February 12, 2015

12



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
system® 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) ®

Pressure Area (area seaward of AGB included)

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

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

Salt and Nutrient Management Plan for the Central Basin and West Coast Basin

February 12, 2015

15



Table 3

CBWCB Aquifer Systems and Model Layers

. . . . USGS Model Layer
Age Formation DWR-Defined Aquifer/Aquitard S GRS T
Active Dune . .
Semi-Perched Aquifer
Sand
Holocene Bellﬂlowe;r Aqu'ltar: 1 - Recent Aquifer
(Recent) . (mostly absent in the System
Alluvium Montebello Forebay)
Gaspur Aquifer
OIds;nZune Semi-Perched Aquifer
Upper 2 - Lakewood Aquifer
Pleistocene Exposition-Artesia Aquifer System
Lakewood
Gardena-Gage Aquifer
Hollydale Aquifer
Jefferson Aquifer 3 - Upper San Pedro
Lower Lynwood Aquifer Aquifer System
lei San Pedro
Pleistocene Silverado Aquifer
Sunnyside Aquifer 4 - Lower San Pedro
Lower San Pedro Aquifer Aquifer System
gpper Pico Pico Unit
Pliocene

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 yield® 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:

e 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;

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

e 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

e 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 reach” 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/rwgcb4/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 Alosing 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 Os.

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
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yield® 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 AFY® 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 20" 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.

° 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 Watermaster'® 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.*! 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.

1 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:

e Managed aquifer recharge in spreading grounds, instream facilities, and at the seawater
intrusion barriers;

e Deep percolation of precipitation;

e |[rrigation return flows;

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

e 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.

e 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.

e 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 2017-18*2,

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:

e Pumping, including extraction associated with the desalters,
e Subsurface outflow to adjacent basins and the ocean, and
e 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, WQQOs 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

Primary Basin Plan Objective
Constituent MCL SMCL (me/L)

(mg/L) (mg/L) Cent-ral West C.oast

Basin Basin

TDS NA 1,000 700 800
Chloride NA 500 150 250
Nitrate as Nitrate (NO3) 45 NA 45 45
Nitrate as Nitrogen (NOs-N) ° 10 NA 10 10
Nitrite as Nitrogen (NO»-N) ® 1 NA 1 1
Nitrate plus Nitrite, sum as Nitrogen
(NOLN # NON) g 10 NA 10 10

mg/L - milligrams per liter

ug/L - micrograms per liter

TON - Threshold Odor Number

MCL — Maximum Contaminant Level

SMCL — Secondary Maximum Contaminant Level

NA — not applicable

a— MCL based on NOs-N plus NO»-N

b — NOs-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)** 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 Levels!* (MCLs). Natural nitrate as nitrate (nitrate-NOs) levels in
groundwater in the CBWCB, are generally very low (typically less than 10 mg/L as NOs) 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-NOs3,
nitrite-N, and nitrate-N plus nitrite-N. Nitrate-NOsis equivalent to nitrate-N and a simple
calculation can be used to convert one to the other (nitrate-NOs = 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-NOs 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 | 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 median®® 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.

SMedians 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 | 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 | 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
GROUNDWATER QUALITY IN SUBAREAS/MODEL LAYERS AND IN THE CBWCB
(all concentrations in mg/L)
West Coast Basin 2
Model Layer - Central Pressure Area | Central Pressure Area Central Basin Central Basin West Coast Basin West Coast Basin Coastal Areas
Los Angeles Forebay Montebello Forebay Whittier Area . . . . . ) (no coastal areas & no (seaward of seawater
(including coastal area) (no coastal area) (including coastal area) (no coastal area) (including coastal areas) (no coastal areas) i .
saline plume) barriers)
TDS | Cl | NO;-N | TDS | Cl | NO;-N | TDS® | Cl | NO;-N | TDS | Cl | NO;-N | TDS | Cl | NO;-N [ TDS | Cl | NO;-N | TDS | Cl ‘ NO;-N | TDS | Cl | NO;-N | TDS ‘ Cl | NO;-N | TDS ‘ cl | NO;-N | TDS | Cl | NO;-N
1 NA NA NA 486 79 1.94f 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 0.20f 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
A fall
Ve::s:rz @ 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/
BPO/BSBPO 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 10.00 300 250 10.00
Assimilative -1,764/ -1,193/
. 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 9.99
Capacity -1,664 -1,093
TDS - total dissolved solids
Cl - chloride
NO;-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
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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
areais 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 | 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 39
February 12, 2015



Table 6

Water Quality Trend Analysis of Subareas and Basins of the CBWCB

Central Presssure

Los Angeles Forebay | Montebello Forebay Whittier Area A Central Basin ? West Coast Basin Total ®
Model Layer rea
TDS | CI [NOs-N| TDS | CI |[NOs-N| TDS | CI |NOs-N|[ TDS [ CI |NO;-N| TDS | CI | NOs-N| TDS Cl |NOs-N| TDS | ClI | NOs;-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 NOs-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
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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 |, 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 | 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® Chloride ® NO;-N?
(mg/L) (mg/L) (mg/L)
Precipitation 2 0° 0.18
Edward C. Little WRF AWT RW ¢ 65 9 0.26
TIWRP AWT RW ¢ 98 37 0.79
Leo J Vander Lans AWTF AWT RW ¢ 66 14 1.13
Owens River/Mono Basin IW ¢ 218 25 0.09
Orange County Basin © 237 13 <0.1
Untreated SWP IW f 251 68 0.67
MFSG Intake — Stormwater & 259 40 1.58
Stormwater Station S10 & 297 46 1.16
Jensen WTP W ¢h 297 70 0.61
San Gabriel Basin IW ¢ 346 44 3.6
San Gabriel Basin © 455 68 1.73
Weymouth WTP IW ¢ 473 83 0.43
Diemer WTP |W ¢ 481 84 0.42
Central Basin Groundwater 529 67 0.28
Hollywood Basin © 533 66 <0.1
San Jose Creek West WRP Tertiary RW 533 109 5.63
Pomona WRP Tertiary RW f 545 126 4.41
Whittier Narrows WRP Tertiary RW 550 105 6.31
San Fernando Basin © 598 79 2.07
Long Beach WRP Tertiary RW 616 122 5.14
Untreated Colorado River IW f 624 88 021
San Jose Creek East WRP Tertiary RW 626 149 3.41
Edward C. Little WRF Tertiary RW ! 705 211 1.01
Los Coyotes WRP Tertiary RW ! 825 207 5.16
Santa Monica Basin ¢ 889 109 3.42
West Coast Basin Groundwater 890 306 0.05
Groundwater Seaward of Barriers ®* 2,464 1,343 0.01

TDS — total dissolved solids

AWT — advanced water treatment

WTP — Water Treatment Plant

AWTF — Advanced Water Treatment Facility

mg/L — milligrams per liter

RW —recycled water

WRF — Water Recycling Facility
WTP — Water Treatment Plant

NOs-N — nitrate as nitrogen

IW —imported water

WRP — Water Reclamation 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 | 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

¢ — 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

Salt and Nutrient Management Plan for the Central Basin and West Coast Basin 46
February 12, 2015



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

EXTRACTED GROUNDWATER QUALITY IN
WEST COAST BASIN *
WALELRLES (volume-weighted average in mg/L)
TDS Cl NO;-N

2000-01 937 469 0.05°
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
Average 937 469

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

Cl - chloride
NO;-N - nitrate as nitrogen

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

b - Nitrate value based on West Coast Basin (no coast) average from Table 5; subsequent year nitrate concentrations estimated
with mixing model
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Table 9 Average TDS, Chloride, and Nitrate-N Concentrations in
Groundwater Pumped and Treated by the Desalters

EXTRACTED GROUNDWATER QUALITY EXTRACTED GROUNDWATER QUALITY
FOR BREWER DESALTER *® FOR GOLDSWORTHY DESALTER ®
WATER YEAR (concentrations in mg/L) (concentrations in mg/L)
TDS Cl NO;-N TDS cl NO;-N
2000-01 4,700 2,200 0.05° 1,900 670 0.05°
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
Average 4,700 2,200 1,900 670
TDS - total dissolved solids mg/L - milligrams per liter
Cl - chloride

NO;-N - nitrate as nitrogen

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

b - Nitrate value based on West Coast Basin (no coastal areas) average from Table 5; subsequent year nitrate
concentrations estimated with mixing model

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

AVERAGE BASELINE QUALITY OF RECHARGE WATER AT MFSG °
Water Year (volume-weighted average in mg/L)
TDS a | nogN
2000-01 418 84
2001-02 492 102
2002-03 411 85
2003-04 380 83
2004-05 286 37
2005-06 480 93
2006-07 460 107
2007-08 385 82
2008-09 435 93
2009-10 444 91
Baseline Average 419 86
2001 to 2010
PROJECTED QUALITY OF BLENDED RECHARGE WATER AT MFSG °
(volume-weighted average in mg/L)
SCENARIO 6 - GRIP A
Water Year 11,000 AFY tertiary & 10,000 AEY SCENAR!O 7-GRIP B
a 21,000 AFY Tertiary Recycled Water
AWT Recycled Water
TDS cl NO,-N TDS cl NO;-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
Average 2011 to
422 89 2.60 450 95 2.75
2025
TDS - total dissolved solids AWT - advanced water treatment
Cl - chloride AFY - acre-feet per year

NO;-N - nitrate as nitrogen

MFSG - Montebello Forebay Spreading Grounds
GRIP - Groundwater Reliability Improvement Program

GRIP A - GRIP Recycled Water Project A

AWTF - advanced water treatment facility
mg/L - milligrams per liter

GRIP B - GRIP Recycled Water Project B

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

concentrations (volume-weighted average)
b - AWT recycled water quality represented by average baseline concentrations from WRDs
Leo J. Vander Lans AWTF
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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 | 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

AVERAGE BASELINE QUALITY OF WATER DELIVERED TO BARRIERS FOR INJECTION
(volume-weighted average in mg/L)

Water Year

Alamitos Gap Barrier * West Coast Basin Barrier ° Dominguez Gap Barrier €
TDS | Cl | NO;-N TDS ‘ Cl | NO;-N TDS ‘ Cl ‘ NO;-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
Baseline Average
302 61 0.69 320 66 0.44 264 74 0.72

2001 to 2010

PROJECTED QUALITY OF WATER DELIVERED TO BARRIERS FOR INJECTION

Water Year (volume-weighted average in mg/L)
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
Average 2011 to

2025 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

NOs-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

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

¢ - Water quality data for baseline period delivered water provided by Michael Hanson, LADWP; no data available
for NO; 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)
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Table 12

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

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)

APPLIED RECYCLED WATER ©, IMPORTED WATER ¢, AND GROUNDWATER ® BLEND QUALITY

RETURN FLOW RECYCLED WATER ¢, IMPORTED WATER ¢, AND GROUNDWATER ¢ QUALITY

WATER YEAR Recycled Water Qz:::: :: szerage of Baseline Scenario 3 Recycled Water Wi‘::i:; I:'::verage of Baseline Scenario 3
Period Recycled Water Quality at MCL/SMCL Period Recycled Water Qualit/SMCL
Central Basin West Coast Basin Central Basin West Coast Basin Central Basin West Coast Basin Central Basin West Coast Basin
TDS | cl | NO;-N| TDS | cl | NO;-N| TDS | cl | NO;-N | TDS ‘ cl | NOs;-N | TDS® | ¢I® | NO;-N° | TDS? | cI® | NO;-N°| TDS?® | cI® \ NO;-N° | TDS? | cI? | NO,-N°
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
Baseline Average 2001 to 2010 or MCL/SMCL
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
Average
2011 to 2025 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

Cl - chloride

NOs-N - nitrate as nitrogen
MCL - primary maximum contaminant level
See Section 4.8 of Appendix | Baseline and Future Salt and Nutrient Groundwater Quality for additional discussion of irrigation return flow loading assumptions
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
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
¢ - 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
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
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

ET - evapotranspiration
WRPs - water reclamation plants
WREF - water reclamation facility
SMCL - secondary maximum contaminant level

SDLAC - Sanitation Districts of Los Angeles County

WBMWD - West Basin Municipal Water District
mg/L - milligrams per liter
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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 | 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

a ADJUSTED PRECIPITATION
WATER | RAW PRECIPITATION RETURN FLOW
YEAR
TDS | cI® | NO3-N | TDS© cle NOs-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
Average 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

NOs-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

¢ - TDS and chloride concentrations increased through mineral
dissolution based on mixing model calibration (see Appendix
| 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 | 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 | 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)

0S| Cl | NOsN TDS
BPO/BSBPO 700 | 150 | 10.0
Average
Concentration 529 | 67 0.28 BSBPO 700 —_—
A55|m|.lat|ve 171 | 83 9.72
Capacity
20%
Assimilative 34 | 17 1.94 AC=171
Capacity
20% Threshold 563 —

S } 20% AC = 34

Assimilative 563 | 84 599 Current 529 —
Capacity
Threshold

All values in milligrams per liter

TDS — total dissolved solids

Cl — chloride

NOs-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.
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Table 15 List of Scenarios Simulated by the SNMP Mixing Model

Scenario
No.

Description

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).

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.

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:

e Nitrate as nitrogen (nitrate-N) — Primary Maximum Contaminant Level (MCL) of
10 milligrams per liter (mg/L),

e TDS — Secondary Maximum Contaminant Level (SMCL) of 1,000 mg/L, and
e 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.

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

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.

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.

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.

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).

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 CBW(CB — 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:

e 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.

e 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

SIMULATED CONDITIONS
Average Irrigation with Recycled Water WCBB/DGB/AGB Desalters MFSG
Baseline
Precipitation Increased Tertiary-
Scenario ? and Mountain Increased Increased Injection Increased Treated | Tertiary-
Front Average | Volume and | Volume and | Average | Volume Average Well Average and Treated
Infiltration, Baseline Baseline wQ at Baseline | with AWT | Baseline | Pumping & | Baseline AWT Recycled
Pumping, Average WQ | MCL/SMCLs Recycled Treatment Recycled | Water
Subsurface Water Water
Flows
1. No Future Projects v v v v
2. Increa?sed Re.cycled Water for Irrigation v v v v v
(baseline period average WQ)
3. Increased Recycled Water for Irrigation v v v v v
(WQ at MCL/SMCLs)
4, .Seawater I.n*Frus?on Barriers v v v v v
(increased injection volume and AWT RW)
5. Desalters — Increased.Groundwater Pump & v v v v v
Treat (West Coast Basin only)
6. GRIP A v v v v v
(10K AFY AWT & 11K AFY tertiary-treated RW)
7.GRIP B . v v v v v
(21K AFY tertiary-treated RW)
. . /
8. Combined Scena.rlos v v v v
(2+4 +5+ 6+ Minor Future Changes)
. . /
9. Combined Scena.rlos v v v v
(2+4 +5+ 7+ Minor Future Changes)
. . /
10. Combined Scen.arlos v v v v
(3+4+5+ 6+ Minor Future Changes)
. . /
11. Combined Scen.arlos v v v v
(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

[ 1 - baseline conditions [ —future change
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Table 17 Future Projects — Groundwater Quality Impacts and Use of Available Assimilative Capacity

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

2 X AR el 2. Increased Recycled Water Irrigation 3. Increased Recycled Water Irrigation A3 B 5 e G A A
cenario . No Future Projects (Baseline period average RW quality) (RW quality at MCL/SMCLS) . Seawater Barriers . Desalters b (Tertiary an )
Scenario minus Baseline Scenario minus Baseline Scenario minus Baseline Scenario minus Baseline Scenario minus Baseline

Overall Scenario ¢ Overall Scenario ¢ Overall Scenario ¢ Overall Scenario ¢ Overall Scenario **

Subarea/Basin Conditions **
mos | o [noyN| T0s [ c [NosN| TDs | c [NoyN| TDs | c [NosN| TDs [ c [NosN| TDs | c [NoyN| TDs | c [NoyN[ TS | c [NosN| TDs | c [NoyN| TDs | c [NosN| TDS | c [ NOsN

Conditions Conditions ™ Conditions Conditions ™

LOS ANGELES FOREBAY ¢
Change (2010 to 2025) (mg/L) 2.4 1.3 0.5 4.0 1.7 0.15 1.6 0.4  0.00 4.7 25 015 2.3 1.2 0.0 2.4 1.3 0.5 0.0 0.0 0.00 2.4 1.3 0.5 0.0 0.0 0.00 2.4 1.3 0.15 0.0 0.0 0.00

A.C. Used (2010t0 2025) (%)| 4.0% 1.9% 1.5%| 6.7% 2.4% 15%| 2.7% 0.6% 0.0%| 7.9% 3.7% 15%| 3.9% 18% 0.0%| 40% 1.9% 1.5% 0.0% 0.0% 0.0%| 40% 19% 15%| 00% 0.0% 0.0% 4.0% 1.9% 1.5%| 0.0% 0.0% 0.0%
MONTEBELLO FOREBAY °
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 21 0.02 0.0 0.0 0.00| -62.9 21 0.02 0.0 0.0 0.00| -64.7 -0.8  0.16 -1.8 12 014

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%| 07% 1.0% 0.0%| -37.9% -3.4% 0.3%| 0.0% 0.0% 0.0%| -37.9% -3.4% 03%| 0.0% 0.0% 0.0%| -39.0% -1.4% 1.8%| -1.1% 2.0% 1.6%
WHITTIER AREA ©
Change (2010 to 2025) (mg/L)] -36.1 2.9 005 -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 29  0.05 0.0 0.0 000/ -36.1 29 005 0.0 0.0 000/ -36.1 29  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 ©
Change (2010 to 2025) (mg/L)|  21.5 7.9 013| 225 82 013 1.0 0.3 000 229 87 013 1.5 0.8 0.0 19.0 75 013 -2.5 -0.4  0.00| 21.5 79 013 0.0 0.0 000 217 81 013 0.3 0.2  0.00

A.C. Used (2010t0 2025) (%)| 9.3% 8.4% 1.3%| 98% 86% 13%| 0.5% 0.3% 0.0%| 10.0% 9.2% 1.3%| 06% 08% 0.0%| 82% 80% 1.3%| -1.1% -0.4% 0.1%| 93% 84% 13%| 00% 0.0% 0.0% 9.4% 85% 1.3%| 01% 0.2% 0.0%
CENTRAL BASIN ©
Change (2010 to 2025) (mg/L) 4.6 51 0.11 5.8 54 011 1.2 0.3  0.00 6.2 59 011 1.6 0.8  0.00 2.8 48  0.11 -1.8 -0.3  0.00 4.6 51 011 0.0 0.0 0.00 4.1 55 0.14 -0.5 0.4 0.03

A.C. Used (2010t0 2025) (%)| 2.7% 6.1% 1.1%| 3.4% 6.4% 1.1%| 07% 03% 0.0%| 3.6% 7.1% 11%| 09% 1.0% 0.0% 1.6% 58% 1.1%| -11% -03% 0.0%| 27% 6.1% 11%| 00% 0.0% 0.0% 24% 6.6% 1.4%| -03% 0.5% 0.3%

WEST COAST BASIN ©
Change (2010 to 2025) (mg/L)| -23.0 -23.6 0.07| -21.3 -23.0 0.07 1.7 0.6 000 -206 -22.4 0.07 2.4 1.3 0.00 -41.0 -283 0.06] -18.0 -47 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%
) ) 8. Combined Projects/Scenarios 9. Combined Project/Scenarios 10. Combined Projects/Scenarios 11. Combined Projects/Scenarios
Scenario 1. No Future Projects 7. GRIP B (Tertiary RW) 4 4 1 a
(2+4 +5 + 6 + Minor Future Changes) (2+4 + 5+ 7 + Minor Future Changes) (3+4 +5+ 6+ Minor Future Changes) (3+4 +5+ 7+ Minor Future Changes)

ac Scenario minus Baseline ac Scenario minus Baseline o Scenario minus Baseline ac Scenario minus Baseline ac Scenario minus Baseline
Overall Scenario ™ Overall Scenario ™ Overall Scenario Overall Scenario ™ Overall Scenario ™

Subarea/Basin Conditions ™ Conditions ™ Conditions ™
s | c [nosN| tos | o [nNo-N[ Tps | c [nooN] T0s | c [noN| ts | c [nosn| tos | o [no-N| Tps | o [nNoon] TDs | c [nogN] t0s |  [nogoN| tDs | o [wnosn[ TDs | a [ wNo.N

Conditions ° Conditions

LOS ANGELES FOREBAY ©
Change (2010 to 2025) (mg/L) 2.4 13 0.15 2.5 13 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%] 02% 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%| -49% 0.5% 0.0%
MONTEBELLO FOREBAY °
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%  58%  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 ©
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 -07% 0.0%
CENTRAL BASIN PRESSURE AREA ©
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% 05% 0.1% 8.0% 8.0% 1.4%| -13% -04% 0.1%| 85% 8.3% 1.4%| -0.8% -0.1% 0.1%| 8.2% 8.6% 1.4%| -1.1% 02% 0.1%| 87% 8.9% 1.4%| -0.6% 0.5% 0.1%

CENTRAL BASIN ©
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 11 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%| 45% 7.7% 1.5% 1.8% 15% 0.4%| 0.4% 6.0% 1.4%| -23% -01% 03%| 25% 7.1% 15%| -02% 09% 04%| 07% 67% 1.4%| -2.0% 06% 03%| 28% 7.8% 15%| 0.1% 1.6% 0.4%

WEST COAST BASIN ©
Change (2010 to 2025) (mg/L)| -23.0 -23.6 0.07| -23.0 -23.6 0.07 0.1 0.0 000 -57.4 -347 0.06/] -344 -11.1 0.00 -57.3 -34.7 0.06| -343 -11.1 000/ -56.8 -341 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 NO;-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

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

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

¢ - 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

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)
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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 B'®. 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 ® in the Central Basin in

2025
CENTRAL BASIN WATER QUALITY IMPACTS IN 2025
Scenario ® TDS Chloride Nitrate-N
Concentration ) s i Concentration R e i Concentration il e i
700 mg/L AC 150 mg/L AC 10 mg/L AC
Increase Not 0 Increase Not o Increase Not 0
1. No Future Projects 4.6 mg/L exceeded 2.7% 5.1 mg/L exceeded 6.1% 0.11 mg/L exceeded 1.1%

(baseline conditions
only)

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

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%

Water for Irrigation
(baseline period
average WQ)

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

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%

Water for Irrigation
(WQ at SMCLs/MCL)

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

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%

(increased injection
volume and AWT

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

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

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

RW
) and AC of 169 mg/L in 2025 and AC of 79 mg/L in 2025 and AC of 9.61 mg/L in 2025
Increase Not Increase Not Increase Not
. 2.79 6.19 1.19
> (?necsrael;zitresd 4.6 mg/L Exceeded % 5.1 mg/L exceeded % 0.11 mg/L exceeded %
roundwater pum NOT A CONCERN (BELOW BSBPO) NOT A CONCERN (BELOW BSBPO) NOT A CONCERN (BELOW BPO)
gnd treat) PUmp Projected concentration of 533 mg/L Projected concentration of 72 mg/L Projected concentration of 0.39 mg/L
and AC of 167 mg/L in 2025 and AC of 78 mg/L in 2025 and AC of 9.61 mg/L in 2025
Increase Not Increase Not Increase Not
2.4% 6.6% 1.4%
6. GRIP A 4.1 mg/L Exceeded ° 5.5 mg/L exceeded ? 0.14 mg/L exceeded °

(10K AFY AWT & 11K
tertiary-treated RW)

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

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%

(21K AFY tertiary-
treated RW)

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

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%

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

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

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%

(2+4+5+7+Minor
Future Changes)

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

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%

Scenarios
(3+4+5+6+Minor
Future Changes)

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

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%

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

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

MCL — primary maximum contaminant level

SMCL - secondary maximum contaminant level

mg/L — milligrams per liter
Nitrate-N — nitrate as nitrogen
TDS — total dissolved solids

[ ] - groundwater quality improvement

BPO — Basin Plan Objective
BSBPO — Basin-Specific Basin Plan Objective

GRIP — Groundwater Reliability Improvement Program
GRIP A — GRIP Recycled Water Project A
GRIP B — GRIP Recycled Water Project B

DGSG — Dominguez Gap Spreading Grounds
[ ] —sroundwater quality decline

AWT — advanced water treatment
RW —recycled water

AC — assimilative capacity
AFY — acre-feet per year

K —thousands
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Table 19 Summary of Groundwater Quality Impacts of Future Scenarios Minus Baseline
Conditions ° in the Central Basin in 2025

CENTRAL BASIN WATER QUALITY IMPACTS IN 2025

Scenario ® TDS Chloride Nitrate-N
Concentration ) s i Concentration R e i Concentration il e i
700 mg/L AC 150 mg/L AC 10 mg/L AC
Increase Not 0 Increase Not o Increase Not 0
1. No Future Projects 4.6 mg/L exceeded 2.7% 5.1 mg/L exceeded 6.1% 0.11 mg/L exceeded 1.1%

(baseline conditions
only)

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

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%

Water for Irrigation
(baseline period
average WQ)

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

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%

Water for Irrigation
(WQ at SMCLs/MCL)

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

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%

(increased injection
volume and AWT

WQ IMPROVEMENT

Projected concentration of 527 mg/L

WQ IMPROVEMENT

Projected concentration of 66 mg/L

NO EFFECT ON WQ

Projected concentration of 0.28 mg/L

RW
) and AC of 173 mg/L in 2025 and AC of 84 mg/L in 2025 and AC of 9.72 mg/L in 2025
No Change Not No change Not No change Not
. 09 09 09
> (?necsrael;zitresd 0.0 mg/L Exceeded % 0.0 mg/L exceeded % 0.0 mg/L exceeded %
roundwater pum NO EFFECT ON WQ NO EFFECT ON WQ NO EFFECT ON WQ
gnd treat) pump Projected concentration of 529 mg/L Projected concentration of 67 mg/L Projected concentration of 0.28 mg/L
and AC of 171 mg/L in 2025 and AC of 83 mg/L in 2025 and AC of 9.72 mg/L in 2025
Decrease Not Increase Not Increase Not
-0.3% 0.5% 0.3%
6. GRIP A -0.5 mg/L Exceeded ° 0.4 mg/L exceeded ? 0.03 mg/L exceeded °

(10K AFY AWT & 11K
tertiary-treated RW)

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

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%

(21K AFY tertiary-
treated RW)

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

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%

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

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

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%

(2+4+5+7+Minor
Future Changes)

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

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%

Scenarios
(3+4+5+6+Minor
Future Changes)

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

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%

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

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

MCL — primary maximum contaminant level

SMCL - secondary maximum contaminant level

mg/L — milligrams per liter
Nitrate-N — nitrate as nitrogen
TDS — total dissolved solids

[ ] - groundwater quality improvement

BPO — Basin Plan Objective
BSBPO — Basin-Specific Basin Plan Objective

GRIP — Groundwater Reliability Improvement Program
GRIP A — GRIP Recycled Water Project A
GRIP B — GRIP Recycled Water Project B

DGSG — Dominguez Gap Spreading Grounds
[ ] —groundwater quality decline

AWT — advanced water treatment
RW —recycled water

AC — assimilative capacity
AFY — acre-feet per year

K —thousands
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Table 20 Summary of Groundwater Quality Impacts of Overall Future Scenarios ® in the West
Coast Basin in 2025

WEST COAST BASIN WATER QUALITY IMPACTS IN 2025

(baseline conditions
only)

. TDS Chloride Nitrate-N
Scenario ?
Concentration BSBPO EREy Concentration BSBPO EREy Concentration BPO ~EACY
800 mg/L AC 250 mg/L AC 10 mg/L AC
Decrease Currently None Decrease Currently None Increase Not 0.7%
1. No Future Projects -23.0 mg/L exceeded | available -23.6 mg/L exceeded | available 0.07 mg/L exceeded )

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/Lin 2025

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

None
available

Decrease Currently
-21.3 mg/L exceeded

None
available

Decrease Currently
-23.0 mg/L exceeded

Increase Not

0,
0.07 mg/L 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)

None
available

Decrease Currently
-20.6 mg/L exceeded

None
available

Decrease Currently
-22.4 mg/L exceeded

Increase Not

0,
0.07 mg/L 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)

None
available

Decrease Currently
-41.0 mg/L exceeded

None
available

Decrease Currently
-28.3 mg/L exceeded

Increase Not

0,
0.06 mg/L 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/Lin 2025

(10K AFY AWT & 11K
tertiary-treated RW)

5. Desalters Decrease Currently Ngne Decrease Currently Ngne Increase Not 0.7%
(increased -36.6 mg/L exceeded | available -29.4 mg/L exceeded | available 0.07 mg/L exceeded
groundwater pump WQ IMPROVEMENT WQ IMPROVEMENT NOT A CONCERN (BELOW BPO)
and treat) Projected concentration of 853 mg/L Projected concentration of 276 mg/L Projected concentration of 0.12 mg/L

and concentrations are declining and concentrations are declining and AC of 9.88 mg/Lin 2025
Decrease Currently None Decrease Currently None Increase Not 0.7%
6. GRIP A -23.0 mg/L exceeded | available -23.6 mg/L exceeded | available 0.07 mg/L exceeded )

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)

None
available

Decrease Currently
-23.0 mg/L exceeded

None
available

Decrease Currently
-23.6 mg/L exceeded

Increase Not

o)
0.07 mg/L 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

3. Combined Scenarios Decrease Currently Ngne Decrease Currently NQne Increase Not 0.6%
(244+5+6+ -57.4 mg/L exceeded | available -34.7 mg/L exceeded | available 0.06 mg/L exceeded
Minor Future WQ IMPROVEMENT WQ IMPROVEMENT NOT A CONCERN (BELOW BPO)
Changes) Projected concentration of 833 mg/L Projected concentration of 271 mg/L Projected concentration of 0.11 mg/L

and concentrations are declining and concentrations are declining and AC of 9.89 mg/Lin 2025
. . Decrease Currently None Decrease Currently None Increase Not

9.(C20+m4b:-n§<j-s7cinar|os -57.3 mg/L exceeded | available -34.7 mg/L exceeded | available 0.06 mg/L exceeded 0.6%
Minor Future WQ IMPROVEMENT WQ IMPROVEMENT NOT A CONCERN (BELOW BPO)
Changes) Projected concentration of 833 mg/L Projected concentration of 271 mg/L Projected concentration of 0.11 mg/L

and concentrations are declining and concentrations are declining and AC of 9.89 mg/Lin 2025

10. Combined Decrease Currently None Decrease Currently None Increase Not 0.6%
Scenarios -56.8 mg/L | exceeded | available -34.1mg/L | exceeded | available 0.06 mg/L exceeded '
(3+4+5+6+ WQ IMPROVEMENT WQ IMPROVEMENT NOT A CONCERN (BELOW BPO)
Minor Future Projected concentration of 833 mg/L | Projected concentration of 272 mg/L | Projected concentration of 0.11 mg/L
Changes) and concentrations are declining and concentrations are declining and AC of 9.89 mg/L in 2025

11. Combined Decrease Currently None Decrease Currently None Increase Not 0.6%
Scenarios -56.7 mg/L | exceeded | available -34.1 mg/L | exceeded | available 0.06 mg/L exceeded '
(3+4+5+7+ WQ IMPROVEMENT WQ IMPROVEMENT NOT A CONCERN (BELOW BPQ)
Minor Future Projected concentration of 833 mg/L Projected concentration of 272 mg/L Projected concentration of 0.11 mg/L
Changes) and concentrations are declining and concentrations are declining and AC of 9.89 mg/Lin 2025

Increased Stormwater
Capture

Not
available

Currently

Decrease
exceeded

Not
available

Currently

Decrease
exceeded

Not
exceeded

Not

Decrease .
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

MCL — primary maximum contaminant level
SMCL — secondary maximum contaminant level

mg/L — milligrams per liter

Nitrate-N — nitrate as nitrogen

TDS - total dissolved solids

[ ]- groundwater quality improvement

BPO — Basin Plan Objective

BSBPO — Basin-Specific Basin Plan Objective
GRIP — Groundwater Reliability Improvement Program

GRIP A — GRIP Recycled Water Project A

GRIP B — GRIP Recycled Water Project B

DGSG — Dominguez Gap Spreading Grounds

[ ] - groundwater quality decline

AWT — advanced water treatment
RW —recycled water

AC — assimilative capacity

AFY — acre-feet per year

K —thousands
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Table 21 Summary of Groundwater Quality Impacts of Future Scenarios Minus Baseline

Conditions ? in the West Coast Basin in 2025

WEST COAST BASIN WATER QUALITY IMPACTS IN 2025

. a TDS Chloride Nitrate-N
Scenario
. BSBPO Use of . BSBPO Use of . BPO
Concentration 800 mg/L AC Concentration 250 mg/L AC Concentration 10 mg/L Use of AC
Decrease Currently None Decrease Currently None Increase Not 0.7%
1. No Future Projects -23.0 mg/L exceeded | available -23.6 mg/L exceeded | available 0.07 mg/L exceeded R

(baseline conditions
only)

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

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%

Water for Irrigation
(baseline period
average WQ)

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

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%

Water for Irrigation
(WQ at SMCLs/MCL)

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

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%

(increased injection
volume and AWT

WQ IMPROVEMENT

Projected concentration of 872 mg/L

WQ IMPROVEMENT

Projected concentration of 301 mg/L

NO EFFECT ON WQ

Projected concentration of 0.05 mg/L

RW) and concentration are declining and concentration are declining and AC of 9.95 mg/L in 2025
5. Desalters Decrease Currently Ngne Decrease Currently ane No Change Not 0.0%
(increased -13.6 mg/L exceeded | available -5.8 mg/L exceeded | available 0.00 mg/L exceeded
groundwater pump WQ IMPROVEMENT WQ IMPROVEMENT NO EFFECT ON WQ
and treat) Projected concentration of 876 mg/L Projected concentration of 300 mg/L Projected concentration of 0.05 mg/L
and concentrations are declining and concentrations are declining and AC of 9.95 mg/L in 2025
No Change Currently None No Change Currently None No Change Not 0.0%
6. GRIP A 0.0 mg/L exceeded | available 0.0 mg/L exceeded | available 0.00 mg/L exceeded )

(10K AFY AWT & 11K
tertiary-treated RW)

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

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%

(21K AFY tertiary-
treated RW)

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

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%

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

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

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%

(2+4+5+7+Minor
Future Changes)

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

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%

Scenarios
(3+4+5+6+ Minor
Future Changes)

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

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%

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

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

MCL — primary maximum contaminant level

SMCL — secondary maximum contaminant level

mg/L — milligrams per liter
Nitrate-N — nitrate as nitrogen
TDS — total dissolved solids

[ ] - groundwater quality improvement

BPO — Basin Plan Objective

BSBPO — Basin-Specific Basin Plan Objective

GRIP — Groundwater Reliability Improvement Program

GRIP A — GRIP Recycled Water Project A
GRIP B — GRIP Recycled Water Project B

DGSG — Dominguez Gap Spreading Grounds

[ ] - groundwater quality decline

AWT - advanced water treatment

RW —recycled water

AC — assimilative capacity
AFY — acre-feet per year
K —thousands
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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:

e When will TDS and chloride in the West Coast Basin reach BSBPOs?
e 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 | 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 | 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:

e Asingle proposed recycled water project utilizing less than 10% of the available
assimilative capacity in a basin/sub-basin or

e 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

DLl I Pl A 2 Anti-Degradation Assessment Result

Component

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

consistent with the maximum
benefit of the people of the
State.

e 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 project(s) will not
unreasonably affect present and
anticipated beneficial uses. e GRIP A and GRIP B will not use more than 10% of the available AC
in the Central Basin.

e 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.

The water quality changes will

not result in water quality less e GRIP A and GRIP B will not cause groundwater quality to exceed
than prescribed in the Basin BPO/BSBPOs in the Central Basin.
Plan.

e 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.

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

e 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.

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

Salt and Nutrient Management Plan for the Central Basin and West Coast Basin 75

February 12, 2015




DLl I Pl A 2 Anti-Degradation Assessment Result

Component

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

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

e 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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e San Gabriel Mountains and Valley which feed runoff to rivers leading to recharge at the
Montebello Forebay Spreading Grounds;

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

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

e 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 dwg 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

Salt and Nutrient Management Plan for the Central Basin and West Coast Basin 79
February 12, 2015



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 |, 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 basis'’ 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 “systainable” 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:

e Increased recharge at the seawater barriers with AWT recycled water completely
replacing imported water at the WCBB, AGB, and DGB;

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

e Decreased irrigation return flows due to decreased imported water use in the Central
Basin; and

e Increased stormwater capture at the DGSG.

The analysis presented in Appendix | 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.
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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 WQQOs, 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
wells!® 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. Itis 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 2014 2015
Monthf 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
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Scenarios:

. No Future Projects

. Increased Recycled Water Irrigation (baseline average water quality)
. Increased Recycled Water Irrigation (MCL/SMCL water quality)

. Seawater Barriers (Increased Volume and AWT recycled water)

. Increased Desalter Pumping and Treatment

. GRIP A (10,000 AFY AWT and 11,000 AFY Tertiary-treated recycled water)
. GRIP B (21,000 AFY [100%] Tertiary-treated recycled water)

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

. 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)

Notes:

TDS - total dissolved solids

MCL - maximum contaminant limit

SMCL - secondary maximum contaminant limit

AWT - advanced water treatment

AFY - acre-feet per year

mg/L - milligrams per liter

GRIP - Groundwater Reliability Improvement Program

a - “Overall Scenario” quantifies the impacts of the indicated future project 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 - Quantifies impact of future project(s) minus impact of average baseline conditions (No Future Projects Scenario) continued through future
planning horizon

¢ - 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 included in Scenarios 8 through 11 include projected background changes including increased spreading at Dominguez Gap
Spreading Grounds, reduced imported water for municipal supply in Central Basin, and increased imported water for supply in West Coast Basin

e - Elevated TDS in Whittier Area due to naturally occuring conditions
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TDS Scenario Impacts on
Groundwater Quality and
[Use of Assimilative Capacity,




Chloride (mglL)

Los Angeles
Forebay

Montebello
Forebay

Impact of Overall Scenario?

Central Basin Central Basin Whittier
Area

West Coast

Pressure Area

Basin

Scenarios:

PDEENONAWNS

N

. GRIP B (21,000 AFY [100%] Tertiary-treated recycled water)

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

)
. Combined Scenarios (2 + 4 + 5 + 7 + Minor Future Changes)
)
. Combined Scenarios (3 + 4 + 5 + 7 + Minor Future Changes)

. No Future Projects
. Increased Recycled Water Irrigation (baseline average water quality)

Increased Recycled Water Irrigation (MCL/SMCL water quality)

Seawater Barriers (Increased Volume and AWT recycled water)

Increased Desalter Pumping and Treatment

GRIP A (10,000 AFY AWT and 11,000 AFY Tertiary-treated recycled water)

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

[eNyoNNoN

otes:

MCL - maximum contaminant limit

SMCL - secondary maximum contaminant limit

AWT - advanced water treatment

AFY - acre-feet per year

mg/L - milligrams per liter

GRIP - Groundwater Reliability Improvement Program

a - “Overall Scenario” quantifies the impacts of the indicated future project in combination with existing projects in the CBWCB, i.e. including average
baseline conditions (No Future Projects Scenario) continued through the future planning period

Impact of Scenario minus
Baseline ConditionsP: ¢
(mglL)

Impact of Overall Scenario?
(% Assimilative Capacity)

No Available Assimilative
Capacity

b - Quantifies impact of future project(s) minus impact of average baseline conditions (No Future Projects Scenario) continued through future

planning horizon

¢ - 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 included in Scenarios 8 through 11 include projected background changes including increased spreading at Dominguez Gap
Spreading Grounds, reduced imported water for municipal supply in Central Basin, and increased imported water for supply in West Coast Basin

Impact of Scenario minus
Baseline Conditions®: ¢
(% Assimilative Capacity)

No Available Assimilative
Capacity

Figure 15

Chloride Scenario Impacts
on Groundwater Quality
and Use of
Assimilative Capacity




. Impact of Overall Scenario?
Nitrate-N P (,‘YI,g/L) I

; Central Basin Whittier Montebello Los Angeles
Central Basin Pressure Area Area Forebay Forebay

West Coast
Basin

Scenarios:

. No Future Projects

. Increased Desalter Pumping and Treatment

Notes:

Nitrate-N - nitrate as nitrogen

MCL - maximum contaminant limit

SMCL - secondary maximum contaminant limit

AWT - advanced water treatment

AFY - acre-feet per year

mg/L - milligrams per liter

GRIP - Groundwater Reliability Improvement Program

a - “Overall Scenario” quantifies the impacts of the indicated future project in combination with existing projects in the CBWCB, i.e. including average
baseline conditions (No Future Projects Scenario) continued through the future planning period

Impact of Scenario minus
Baseline ConditionsP: ¢
(mglL)

. Increased Recycled Water Irrigation (baseline average water quality)
. Increased Recycled Water Irrigation (MCL/SMCL water quality)
. Seawater Barriers (Increased Volume and AWT recycled water)

. GRIP A (10,000 AFY AWT and 11,000 AFY Tertiary-treated recycled water)
GRIP B (21,000 AFY [100%)] Tertiary-treated recycled water)

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

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

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

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

Impact of Overall Scenario?
(% Assimilative Capacity)

b - Quantifies impact of future project(s) minus impact of average baseline conditions (No Future Projects Scenario) continued through future

planning horizon

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 included in Scenarios 8 through 11 include projected background changes including increased spreading at Dominguez
Gap Spreading Grounds, reduced imported water for municipal supply in Central Basin, and increased imported water for supply in West Coast

Basin

Impact of Scenario minus
Baseline Conditions®: ¢
(% Assimilative Capacity)

Figure 16

Nitrate Scenario Impacts on
Groundwater Quality and
Use of Assimilative Capacity
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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.

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.

In December 2010, the State Water Board held a public hearing regarding the Panel’s
Report and received public comments.

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.

In July 2012, a scientific peer review of the draft amendment and the Panel’s Report was
conducted.

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.

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.

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

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

Canune : olondend_

Jeani@ Townsend
Clerk to the Board
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Recycled Water Policy

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.

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)



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.

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.

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)



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.

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).

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)

(2)

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.

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.

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)



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.

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.

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.

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.

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
guality 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.

(@)

(b)

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.

Salt and nutrient plans shall be tailored to address the water
guality concerns in each basin/sub-basin and may include
constituents other than salt and nutrients that impact water
guality 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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(2)

3)

(€)

(d)

(e)

(f)

Such plans may be developed or funded pursuant to the
provisions of Water Code sections 10750 et seq. or other
appropriate authority.

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.

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.

The plans may, depending upon the local situation, address
constituents other than salt and nutrients that adversely
affect groundwater quality.

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.

Each salt and nutrient management plan shall include the following
components:

(@)

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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(4)

(b)

(©)

(d)

(€)

(f)

0] 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.

(i) 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.

(i)  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.

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.

Water recycling and stormwater recharge/use goals and
objectives.

Salt and nutrient source identification, basin/sub-basin
assimilative capacity and loading estimates, together with
fate and transport of salts and nutrients.

Implementation measures to manage salt and nutrient
loading in the basin on a sustainable basis.

An antidegradation analysis demonstrating that the projects
included within the plan will, collectively, satisfy the
requirements of Resolution No. 68-16.

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 lIrrigation 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.

! 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)

(2)

®3)

(4)

(5)

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.

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.

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.

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.

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:

(2) 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)

(2)

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.).

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.

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.

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.

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.

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.

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)

(2)

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.

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.

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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(2)

approved without further antidegradation analysis, provided that the
project is consistent with that plan.

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)

(2)

)

(4)

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.

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.

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.

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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(2)

(@)

(b)

()

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.

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.

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.

The panel or a similarly constituted panel shall update the report
every five years. The next update is due in June 2015.

(@)

(b)

()

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.

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?

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
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recommendations, as appropriate, after making any
necessary modifications.

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.

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.

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 in Recycled Water
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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 concern? (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 Panel®. The monitoring requirements
pertain to the production and use of recycled water for groundwater recharge reuse* 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.

% 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.
® 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.
* 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.
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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.”®> 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.® 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.

® 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.
® 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.
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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.’

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.

Quiality 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.

" “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
Strateqies for Chemicals of Emerging Concern (CECSs) in Recycled Water — Recommendations of a
Science Advisory Panel, dated June 25, 2010.
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Table 1 — CECs to be Monitored

Constituent Constituent Relevance/Indicator Reporting
Group Type Limit (ug/L

GROUNDWATER RECHARGE REUSE - SURFACE APPLICATION

17B-estradiol Steroid Health 0.001
hormones

Caffeine Stimulant Health & Performance 0.05

N-Nitrosodimethylamine Disinfection Health 0.002

(NDMA) byproduct

Triclosan Antimicrobial Health 0.05

Gemfibrozil Pharmaceutical Performance 0.01

lopromide Pharmaceutical Performance 0.05

N,N-Diethyl-meta- Personal care Performance 0.05

toluamide (DEET) product

Sucralose Food additive Performance 0.1

GROUNDWATER RECHARGE REUSE - SUBSURFACE APPLICATION

17B-estradiol Steroid Health 0.001
hormones

Caffeine Stimulant Health & Performance 0.05

NDMA Disinfection Health & Performance 0.002
byproduct

Triclosan Antimicrobial Health 0.05

DEET Personal care Performance 0.05

product
Sucralose Food additive Performance 0.1

Mg/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
guality assurance project plan.
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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 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 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

® 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;® (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

° 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. EXxisting 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 | Health-Based CECs | Quarterly” - Following tertiary

Reuse- Surface
Application

and Performance
Indicator CECs:
All listed in Table 1.

treatment prior to
application to surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

Surrogates:
To be selected on a

project-specific
basis.’

1% 3 months:

To be determined
on a project-
specific basis.?

- Following tertiary
treatment prior to
application to the surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

3-12 months:

To be determined
on a project-
specific basis.?

- Following tertiary
treatment prior to
application to the surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

Groundwater Recharge | Health-Based CECs: | Quarterly’ Following treatment prior to

Reuse -Subsurface All listed in Table 1. release to the aquifer.

Application Performance Quarterly” - Prior to RO treatment.*
Indicator CECs:

All listed in Table 1.

- Following treatment prior
to release to the aquifer.

Surrogates:
To be selected on a

project-specific
basis.’

To be determined
on a project-
specific basis.

- At locations approved by
the Regional Water Board.®

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-Annually®

- Following tertiary
treatment prior to
application to the surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

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.?

Groundwater Recharge
Reuse — Subsurface
Application

Health-Based CECs:

All listed in Table 1.

Semi-Annually®

Following treatment prior to
release to the aquifer.

Performance
Indicator CECs:
Selected based on
the findings of the
initial assessment
phase.

Semi-Annually®

- Prior to RO treatment.®

- 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. *

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.
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Table 5: Standard Operation Monitoring Requirement

Recycled Water Use Constituent Frequency Monitoring Point
Groundwater Health-Based CECs: | Semi-Annually or - Following tertiary
Recharge Reuse - Selected based on Annually* treatment prior to

Surface Application

the findings of the
baseline phase.

Performance
Indicator CECs:
Selected based on
the findings of the
baseline phase.

application to the surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

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.?

Groundwater
Recharge Reuse -
Subsurface Application

Health-Based CECs:

Selected based on
the findings of the
baseline phase

Semi-Annually or
Annually®

-Following RO/AORSs
treatment prior to release to
the aquifer.

Performance
Indicator CECs:
Selected based on
the findings of the
baseline phase.

Semi-Annually or
Annually*

- Prior to RO treatment.’

- 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.*

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 AOPSs), 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/AOPSs) 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)!

Removal
Percentages (%)?

GROUNDWATER RECHARGE REUSE - SURFACE APPLICATION®

17B-estradiol Health 0.0009 -4
Caffeine Health & 0.35 >90
Performance
NDMA Health 0.01 --
Triclosan Health 0.35 --
Gemfibrozil Performance -- >90
lopromide Performance -- >90
DEET Performance -- >90
Sucralose Performance -- <25°
Ammonia Surrogate -- >90
TOC Surrogate -- >30
Nitrate Surrogate -- >30
UV Absorption Surrogate >30
GROUNDWATER RECHARGE REUSE - SUBSURFACE APPLICATION®
17B-estradiol Health 0.0009 --
Caffeine Health & 0.35 >90
Performance
NDMA Health & 0.01 25-50, >80’
Performance
Triclosan Health 0.35 --
DEET Performance -- >90
Sucralose Performance -- >90
Electrical Surrogate -- >90
Conductivity
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 soi