California Regional Water Quality Control Board
Santa Ana Region

RESOLUTION NO. R8-2005-0063

Resolution Approving the Surface Water and Groundwater Monitoring Program Proposals as
Required in the Total Dissolved Solids and Nitrogen Management Plan Specified in the Water

Quality Control Plan for the Santa Ana River Basin

WHEREAS, the California Regional Water Quality Control Board, Santa Ana Region
(hereinafter Regional Board), finds that:

1.

An updated Water Quality Control Plan for the Santa Ana River Basin (Basin Plan) was
adopted by the Regional Board on March 11, 1994, approved by the State Water Resources
Control Board (SWRCB) on July 21, 1994, and approved by the Office of Administrative Law
(OAL) on January 24, 1995.

Amendments to the Basin Plan to incorporate a revised Total Dissolved Solids and Nitrogen
Management Plan into the 1995 Basin Plan were approved by the Regional Board on
January 22, 2004, by the State Water Resources Control Board on October 1, 2004 and by
the Office of Administrative Law on December 23, 2004. The surface water components of
the amendments are awaiting approval by the U. S. Environmental Protection Agency
(EPA). ltis neither appropriate nor necessary to await EPA approval to consider approval,
and thereby trigger implementation, of monitoring programs designed to assess water
quality conditions in the Region.

. The Total Dissolved Solids and Nitrogen Management Plan addresses total dissolved solids

(TDS) and nitrogen in both surface waters and groundwaters throughout the Santa Ana
River basin.

The Total Dissolved Solids and Nitrogen Management Plan (Section V. Salt Management
Plan — Monitoring Program Requirements, A.) requires specified affected water supply and
wastewater agencies (hereinafter, Task Force) to submit by March 23, 2005 a proposed
surface water monitoring program for Regional Board approval. The Plan requires that the
Task Force implement the program upon Regional Board approval.

The Total Dissolved Solids and Nitrogen Management Plan (Section V. Salt Management
Plan — Monitoring Program Requirements, B.) requires the Task Force to submit by June 23,
2005 a proposed groundwater monitoring program for Regional Board approval. The Plan
requires that the Task Force implement the program within 30 days of Regional Board
approval.

Section V. Salt Management Plan — Monitoring Requirements identifies the data collection
and analytical needs that must be addressed by the proposed ground and surface water
monitoring programs. These include the determination of Santa Ana River Reach 2, 4 and 5
water quality and current ambient groundwater quality, and confirmation of the 50% nitrogen
loss coefficient specified for discharges to the Santa Ana River, Reach 3. The Plan also
specifies dates for reporting the results of the monitoring programs.
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7. In compliance with these Basin Plan Total Dissolved Solids and Nitrogen Management Plan
requirements, in a report dated February, 2004, the Task Force submitted for Regional
Board review and approval a proposed groundwater monitoring program. On June 3, 2004,
and in a July 2004 addendum to the June 3, 2004 submittal, the Task Force submitted a
proposed plan for the confirmation of the 50% nitrogen loss coefficient for the Santa Ana
River, Reach 3. In a letter dated January 28, 2005, the Task Force submitted for Regional
Board review and approval a proposed surface water monitoring program.

8. The Task Force is implementing the proposed surface and ground water monitoring
programs and expects to comply with the reporting dates identified in the Basin Plan (Salt
Management Plan — Monitoring Program Requirements).

9. The Regional Board has reviewed the proposed monitoring programs and finds that they
comply with the Salt Management Plan — Monitoring Program Requirements specified in the
Basin Plan.

NOW, THEREFORE, BE IT RESOLVED THAT:

The Regional Board approves the surface water monitoring program, groundwater
monitoring program, and the nitrogen loss monitoring program submitted by the Task Force
in February 2004, June 3, 2004, July 2004 and January 28, 2005..

I, Gerard J. Thibeault, Executive Officer, do hereby cértify that the foregoing is a full, true and
correct copy of a resolution adopted by the California Regional Water Quality Control Board,
Santa Ana Region, on April 15, 2005.

A Atarnd)f

Gerard J. Thibeault
Executive Officer




California Regional Water Quality Control Board
Santa Ana Region

April 15, 2005

item: 5

Subject: Consideration of Approval of the Surface Water and Groundwater Monitoring
Programs Submitted in Compliance with the Total Dissolved Solids (TDS) and
Nitrogen Management Plan Specified in the Water Quality Control Plan for the
Santa Ana River Basin — Resolution No. R8-2005-0063

DISCUSSION

On January 22, 2004, the Regional Board adopted Resolution No. R8-2004-0001, amending the
Water Quality Control Plan for the Santa Ana River Basin (Basin Plan) to incorporate a revised
Total Dissolved Solids (TDS) and Nitrogen Management Plan. The revised Total Dissolved
Solids and Nitrogen Management Plan addresses total dissolved solids (TDS) and nitrogen in
both surface waters and groundwaters throughout the Santa Ana River basin.

‘The TDS and Nitrogen Management Plan requires the TDS and Nitrogen Task Force (specified
water supply and wastewater agencies) to submit proposed plans for surface and groundwater
monitoring throughout the Santa Ana River basin. The purpose of the surface water monitoring
program is to determine compliance with TDS and nitrogen Basin Plan objectives for the Santa
Ana River and tributaries of the Santa Ana River. Data collected pursuant to the groundwater
monitoring program will be used to determine ambient TDS and nitrate nitrogen water quality to
evaluate compliance with Basin Plan TDS and nitrate nitrogen objectives, and to update
assimilative capacity findings for each management zone. The groundwater monitoring
programs, and to some extent, the surface water monitoring program, will be used to confirm
the 50% nitrogen loss coefficient specified in the Basin Plan for the Santa Ana River, Reach 3.

In compliance with these Total Dissolved Solids and Nitrogen Management Plan requirements,
in a report dated February, 2004, the Task Force submitted for Regional Board review and
approval a proposed groundwater monitoring program. On June 3, 2004, and in a July 2004
addendum to the June 3, 2004 submittal, the Task Force submitted a proposed plan for the
confirmation of the 50% nitrogen loss coefficient for the Santa Ana River, Reach 3. |n a letter
dated January 28, 2005, the Task Force submitted for Regional Board review and approval a
proposed surface water monitoring program. These proposed monitoring programs are attached
to Resolution No. R8-2005-0063. To a large degree, the proposed programs rely on monitoring
efforts already established and underway. Staff has reviewed the proposed monitoring
programs and finds that they satisfy the TDS and Nitrogen Management Plan Monitoring
Program requirements.

The TDS and Nitrogen Management Plan also specifies dates for reporting the resuits of these
monitoring programs by the Task Force. An annual report of the surface water quality is to be
submitted by April 15" of each year. The determination of current ambient groundwater quality
throughout the watershed must be reported by July 1, 2005, and, at a minimum, every three
years thereafter. The Task Force expects to comply with these reporting requirements.
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STAFF RECOMMENDATION

Adopt Resolution No. R8-2005-0063, approving the Surface Water and Groundwater Monitoring
Programs shown in the attachment to the Resolution.
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ACRONYM AND ABBREVIATIONS LIST

CBWCD Chino Basin Water Conservation District
CBWM Chino Basin Watermaster
CDFM cumulative departure from the mean
DB database
DHS California Department of Health Services
EC electrolytic conductivity
EDD electronic data deliverable
EMWD Eastern Municipal Water District
EPA US Environmental Protection Agency
EVMWD Elsinore Valley Municipal Water District
FORTRAN FORmula TRANslator
GIS Geographic Information System
IEUA Inland Empire Utilities Agency
JCSD Jurupa Community Services District
meq/L milliequivalents per liter
MS Microsoft
MSL mean sea level
OCsD Orange County Sanitation District
oCcwD Orange County Water District
POTW Publicly-Owned Treatment Works
QA quality assurance
QA/QC quality assurance/quality control
QC Quality Control
RDBMS Relational Database Management System
RWQCB Regional Water Quality Control Board
SAWPA Santa Ana Watershed Project Authority
SBVMWD San Bernardino Valley Municipal Water District
SBVWCD San Bernardino Valley Water Conservation District
STWMA San Timoteo Watershed Management Authority
TAC Technical Advisory Committee
TDS total dissolved solids
TIN total inorganic nitrogen
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1. INTRODUCTION

In 1995, a Task Force was formed to provide oversight, supervision, and approval of a study to evaluate
the impact of Total Inorganic Nitrogen (TIN) and Total Dissolved Solids (TDS) on water resources in the
Santa Ana Watershed. Members of the TIN/TDS Task Force included:

Chino Basin Water Conservation District (CBWCD)

Chino Basin Watermaster

City of Colton

City of Corona

City of Redlands

City of Rialto

City of Riverside

City of San Bernardino

Eastern Municipal Water District (EMWD)

Elsinore Valley Municipal Water District (EVMWD)

Inland Empire Utilities Agency (IEUA)

Jurupa Community Services District (JCSD)

Orange County Sanitation District (OCSD)

Orange County Water District (OCWD)

Regional Water Quality Control Board, Santa Ana Region (RWQCB) — Advisory Member
Riverside-Highland Water Company

San Bernardino Valley Municipal Water District (SBVMWD)
San Bernardino Valley Water Conservation District (SBVWCD)
San Timoteo Watershed Management Authority (STWMA)
Santa Ana Watershed Project Authority (SAWPA) — Advisory Member
US Geological Survey (USGS) — Advisory Member

West San Bernardino County Water District

Yucaipa Valley Water District (YVWD)

Wildermuth Environmental, Inc. (WEI) was retained by the TIN/TDS Task Force, through a contract
administered by SAWPA, to conduct Phase 2A of the TIN/TDS Study (Task Order 1998-W020-1616-03).
Phase 2A was comprised of the following tasks:

Task 1: Develop Surface Water Translator for Meeting Groundwater Objectives that Accounts for
Nitrogen Losses During Percolation

Task 2: Develop New Compliance Metric and Monitoring Plan to Replace Current August-Only
Below Prado Metric

Task 3: Develop Updated Boundary Maps for Groundwater Subbasins and New Management Zones

SAWPA Technical Advisory Committee 1-1 Wildermuth Environmental, Inc.

February 2004
20040223_AWQ_TEXT.doc



BASIN PLAN AMENDMENT SECTION 1 — INTRODUCTION
RECOMPUTATION OF AMBIENT WATER QUALITY
FINAL WORK PLAN

. Task 4: Estimate Regional TDS and Nitrogen Concentrations in Groundwater

. Task5: Compute TDS and Nitrogen Objectives for New Groundwater Basins and Management Areas

These tasks were completed in July of 2000, and were documented in the TIN/TDS Study — Phase 2A
Final Technical Memorandum (WEI, 2000a). The groundwater management zones delineated in this
study, with subsequent revisions, were adopted in the January 22, 2004 Basin Plan amendment (see
Figures 1-1, 1-2, 1-3b, 1-4 and 1-5), and will replace the groundwater sub-basins of the 1995 Basin Plan.

Table 1-1 and 1-2 display the ambient water quality estimates (for TDS and nitrate) for groundwater
management zones that were generated in the Phase 2A study for the periods 1954-1973 and 1978-1997.
The ambient water quality estimates from the “historical” period (1954-1973) were used as a basis for the
new water quality objectives in the 2004 Basin Plan amendment. The ambient water quality estimates
from the “current” period (1978-1997) were used to assess compliance with the new water quality
objectives, and to determine the magnitude of assimilative capacity, if it exists, within individual
management zones.

If the current quality of a management zone is the same as or poorer than the specified water quality
objectives, then that management zone does not have assimilative capacity. If the current quality is better
than the specified water quality objectives, then that management zone has assimilative capacity. In the
later case, the difference between the objectives and current quality is the amount of assimilative capacity
available.

Note in Tables 1-1 and 1-2 that a number of the water quality objectives have been raised to create
assimilative capacity and, thus, encourage reclamation and the maximum beneficial use of State waters.
These so-called “maximum benefit” water quality objectives for management zones are contingent on the
implementation of certain projects and programs by specific dischargers as part of their maximum benefit
demonstrations. Also note that the Chino Basin management zones, as delineated in the TIN/TDS Study
— Phase 2A Final Technical Memorandum (with revisions), have been revised again to accompany the
maximum benefit water quality objectives (see Figure 1-3a).

As part of the agreement to adopt the 2004 Basin Plan amendment, affected parties have agreed to
recompute ambient water quality for individual management zones every three years. The determination
of current ambient quality shall be accomplished using methodology consistent with that employed by the
TIN/TDS Task Force (20-year running averages) to develop the TDS and nitrate water quality objectives
included in the 2004 Basin Plan.

Specifically, the 2004 Basin Plan states:

No later than (*6 months from effective date of this Basin Plan amendment*), Orange County Water
District, Irvine Ranch Water District, Inland Empire Utilities Agency, Chino Basin Watermaster, City
of Riverside, City of Corona, Elsinore Valley Municipal Water District, Eastern Municipal Water
District, City of Colton, City of San Bernardino Municipal Water Department, City of Redlands,
Jurupa Community Services District, Western Riverside County Regional Wastewater Authority ,
Lee Lake Water District, Yucaipa Valley Water District, City of Beaumont, the San Timoteo
Watershed Management Authority and the City of Rialto shall submit to the Regional Board for
approval, a proposed watershed-wide TDS and nitrogen monitoring program that will provide data
necessary to review and update the TDS/nitrogen management plan. Data to be collected and
analyzed shall address, at a minimum: (1) determination of current ambient quality in groundwater
management zones; (2) determination of compliance with TDS and nitrate-nitrogen objectives for
the management zones; (3) evaluation of assimilative capacity findings for groundwater

SAWPA Technical Advisory Committee 1-2 Wildermuth Environmental, Inc.

February 2004
20040223_AWQ_TEXT.doc



BASIN PLAN AMENDMENT SECTION 1 — INTRODUCTION
RECOMPUTATION OF AMBIENT WATER QUALITY
FINAL WORK PLAN

management zones; and (4) assessment of the effects of recharge of surface water POTW
discharges on the quality of affected groundwater management zones. The determination of
current ambient quality shall be accomplished using methodology consistent with that employed by
the Nitrogen/TDS Task Force (20-year running averages) to develop the TDS and nitrogen water
quality objectives included in this Basin Plan. [Ref. 1] The determination of current ambient
groundwater quality throughout the watershed must be reported by July 1, 2005, and, at a
minimum, every three years thereafter.

The Basin Plan amendment was adopted on January 22, 2004. The first episode of recomputation of
ambient water quality will be for the period 1984-2003 (to be reported by July 1, 2005). This work plan
describes in detail the specific tasks involved in the recomputation of ambient water quality for all
groundwater management zones listed in Tables 1-1 and 1-2 for the period 1984 to 2003:

Task 1: Meet with Agencies/Develop Unique Protocols

Task 2: Collect Historical Data (1998 to 2003)

Task 3: Process and Upload Historical Data

Task 4: Develop Queries to Extract WQ/WL Data for TDS/Nitrate-N
Task 5: Develop Water Quality Point Statistics for TDS/Nitrate-N
Task 6: Estimate Regional TDS/Nitrate-N in Groundwater

Task 7: Compute Ambient TDS/Nitrate-N for Management Zones

Task 8: Prepare Technical Memorandum

A draft work plan was submitted to the SAWPA Technical Advisory Committee (TAC), the RWQCB, all
other affected public agencies, and other interested parties for comment. These comments were addressed,
with text revisions, and the comments and responses are included as an appendix to this final work plan.

SAWPA Technical Advisory Committee 1-3 Wildermuth Environmental, Inc.

February 2004
20040223_AWQ_TEXT.doc



Table 1-1
Water Quality Objectives for TDS

Groundwater Management TDS
Basin Zone Water Quality Historical Current Assimilative
Objective Ambient ' Ambient? Capacity
(mg/L) (mg/L) (mg/L) (mg/L)

San Bernardino Valley & Yucaipa/Beaumont Plains
Beaumont -- "max benefit™® 330 233 290 40
Beaumont -- "antideg" 230 233 290 0
Bunker Hill-A 310 313 350 0
Bunker Hill-B 330 332 260 70
Lytle 260 264 240 20
San Timoteo -- "max benefit" 400 303 300 100
San Timoteo -- "antideg" 300 303 300 0
Yucaipa -- "max benefit" 370 319 330 40
Yucaipa -- "antideg" 320 319 330 0

San Jacinto Basins
Canyon 230 234 220 10
Hemet-South 730 732 1030 0
Lakeview/Hemet-North 520 519 830 0
Menifee 1020 1021 3360 0
Perris-North 570 568 750 0
Perris-South 1260 1258 3190 0
San Jacinto-Lower 520 520 730 0
San Jacinto-Upper 320 321 370 0

Chino, Rialto/Colton, & Riverside Basins
Chino-North -- "max benefit" 420 260 300 120
Chino 1 -- "antideg" 280 280 310 0
Chino 2 -- "antideg" 250 250 300 0
Chino 3 -- "antideg" 260 260 280 0
Chino-East 730 733 760 0
Chino-South 680 676 720 0
Colton 410 407 430 0
Cucamonga -- "max benefit" 380 212 260 120
Cucamonga -- "antideg" 210 212 260 0
Rialto 230 230 230 0
Riverside-A 560 560 440 120
Riverside-B 290 289 320 0
Riverside-C 680 684 760 0
Riverside-D 810 812 ? 0
Riverside-E 720 721 720 0
Riverside-F 660 665 580 80
Prado Basin surface water objective applies 618 819 surface water objective applies

Elsinore/Temescal Valleys
Arlington 980 983 ? 0
Bedford ? ? ? 0
Coldwater 380 381 380 0
Elsinore 480 476 480 0
Lee Lake ? ? ? 0
Temescal 770 771 780 0
Warm Springs Valley ? ? ? 0

Orange County Basins
Irvine 910 908 910 0
La Habra ? ? ? 0
Orange County” 580 585 560 0
Santiago ? ? ? 0

? = Not enough data to estimate TDS concentrations; management zone is presumed to have no assimilative capacity. If assimilative capacity is demonstrated by an existing or proposed discharger, that discharge
would be regulated accordingly.

! Data sampling period was 20 years (1954-1973) for historical ambient water quality computations.

? Data sampling period was 20 years (1978-1997) for current ambient water quality computations.

% Assimilative capacity created by “maximum benefit” objectives is allocated solely to agency(ies) responsible for “maximum benefit” implementation.

* For the purposes of regulating discharges other than those associated with projects implemented within the Orange County Management Zone to facilitate remediation projects and/or to address legacy
contamination, no assimilative capacity is assumed to exist.

For detailed description of methodologies employed to calculate ambient water quality refer to Sections 4 & 5 of the Phase 2A Final Technical Memorandum (July, 2000).

This table reflects all revisions requested and approved by the TIN/TDS Task Force since original publication of Table 5-1 in the Phase 2A Final Technical Memorandum (July, 2000).

Table 1_AmbientWQ_20040221xls -- Table 1-1
2/21/2004 Wildermuth Environmental, Inc.



Table 1-2
Water Quality Objectives for Nitrate-Nitrogen (NO3-N)

Groundwater Management Nitrate-Nitrogen (NO 3-N)
Basin Zone Water Quality Historical Current Assimilative
Objective Ambient ' Ambient? Capacity
(mg/L) (mg/L) (mg/L) (mg/L)

San Bernardino Valley & Yucaipa/Beaumont Plains
Beaumont -- "max benefit™® 5.0 15 2.6 2.4
Beaumont -- "antideg" 15 15 2.6 0.0
Bunker Hill-A 2.7 2.7 4.5 0.0
Bunker Hill-B 7.3 7.3 55 1.8
Lytle 15 15 2.8 0.0
San Timoteo -- "max benefit" 5.0 2.7 2.9 2.1
San Timoteo -- "antideg" 2.7 2.7 2.9 0.0
Yucaipa -- "max benefit" 5.0 4.2 5.2 0.0
Yucaipa -- "antideg" 42 4.2 52 0.0

San Jacinto Basins
Canyon 25 2.5 1.6 0.9
Hemet-South 4.1 4.1 5.2 0.0
Lakeview/Hemet-North 18 1.8 2.7 0.0
Menifee 2.8 2.8 5.4 0.0
Perris-North 5.2 5.2 4.7 0.5
Perris-South 25 25 49 0.0
San Jacinto-Lower 1.0 1.0 1.9 0.0
San Jacinto-Upper 1.4 14 1.9 0.0

Chino, Rialto/Colton, & Riverside Basins
Chino-North -- "max benefit" 5.0 3.7 7.4 0.0
Chino 1 -- "antideg" 5.0 5.0 8.4 0.0
Chino 2 -- "antideg" 2.9 2.9 7.2 0.0
Chino 3 -- "antideg" 3.5 3.5 6.3 0.0
Chino-East 10.0 133 29.1 0.0
Chino-South 4.2 4.2 8.8 0.0
Colton 2.7 2.7 2.9 0.0
Cucamonga -- "max benefit" 5.0 2.4 44 0.6
Cucamonga -- "antideg" 2.4 2.4 4.4 0.0
Rialto 2.0 2.0 2.7 0.0
Riverside-A 6.2 6.2 4.4 1.8
Riverside-B 7.6 7.6 8.0 0.0
Riverside-C 8.3 8.3 15.5 0.0
Riverside-D 10.0 19.5 ? 0.0
Riverside-E 10.0 133 14.8 0.0
Riverside-F 9.5 12.1 9.5 0.0
Prado Basin surface water objective applies 4.3 22.0 surface water objective applies

Elsinore/Temescal Valleys
Arlington 10.0 255 ? 0.0
Bedford ? ? ? 0.0
Coldwater 15 15 2.6 0.0
Elsinore 1.0 1.0 2.6 0.0
Lee Lake ? ? ? 0.0
Temescal 10.0 11.8 13.2 0.0
Warm Springs Valley ? ? ? 0.0

Orange County Basins
Irvine 5.9 5.9 7.4 0.0
La Habra ? ? ? 0.0
Orange County 34 34 34 0.0
Santiago ? ? ? 0.0

? = Not enough data to estimate nitrate-nitrogen concentrations; management zone is presumed to have no assimilative capacity. If assimilative capacity is demonstrated by an existing or proposed discharger, that
discharge would be regulated accordingly.

! Data sampling period was 20 years (1954-1973) for historical ambient water quality computations.

? Data sampling period was 20 years (1978-1997) for current ambient water quality computations.

% Assimilative capacity created by “maximum benefit” objectives is allocated solely to agency(ies) responsible for “maximum benefit” implementation.

For detailed description of methodologies employed to calculate ambient water quality refer to Sections 4 & 5 of the Phase 2A Final Technical Memorandum (July, 2000).

This table reflects all revisions requested and approved by the TIN/TDS Task Force since original publication of Table 5-1 in the Phase 2A Final Technical Memorandum (July, 2000).

Table 1_AmbientWQ_20040221xls -- Table 1-2
2/21/2004 Wildermuth Environmental, Inc.
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2. RECOMPUTATION OF AMBIENT WATER QUALITY FOR THE PERIOD 1984 To 2003

The most efficient way to process the water quality data to recompute ambient water quality is to load
data from 1998 through 2003 into the existing database developed in the Phase 2A study (WEI, 2000Db).
OCWD and EMWD already have implemented monitoring programs/database management systems.
CBWM/IEUA have on-going monitoring programs and also have implemented a fully functional
database. SBVMWD is implementing a relational database to support a groundwater model. Historical
data (1998 through 2003) can be retrieved electronically from these agencies. Water quality and water
level data in the non-Chino Basin portions of WMWD'’s service area would have to be retrieved from
WMWD’s sub-agencies or from the State of California, Department of Health Services (DHS) database
(Table 2-1).

The following tasks will be necessary to recompute ambient water quality for all management zones listed
in Tables 1-1 and 1-2 for the period 1984 to 2003:

Task 1. Meet with Agencies/Develop Specific Protocols

A data set is a collection of data about a specific topic. Data sets are organized in a database in tabular
format with columns (called fields) and rows (called records). Each field contains the same type of
information for all records. For example, in a data set of residential addresses, the fields would be street
number, street name, city, state, and zip code. All the fields together form the residential address record.
However, if only the street number and state fields were supplied, then a residential address is
meaningless. Because of this, data sets will require a minimum number of fields to make a record
meaningful. This set of fields is known as the “Minimum Required Data Fields” (US EPA, 1992).

In Task 1, a checklist of items that will be discussed and resolved with each agency’s database (DB)
manager or other water quality staff will be developed. This will include, but not be limited to: mapping
of the Stations Lookup Table and the Parameter Lookup Table.

For data collection, a water quality data specialist will meet with each data provider to define the
electronic data deliverable (EDD) or hard copy data that will be transmitted. It is critical that each
agency’s DB manager have open and continuous communication with the water quality data specialist. A
mutually-defined mapping of data set fields is required so that the mapping of fields is unique and
consistent for each data provider and that each data record contains the “minimum required data fields”
(Table 2-2). A description of requested data is listed in Table 2-3.

As new or revised information is received, the water quality data specialist will be responsible for
updating the STATIONS table and assigning new SAW _IDs (i.e. “Stations Lookup Table”). As new or
revised information is received, the water quality data specialist will be responsible for updating the
CHEMICALS table and assigning new CHEM _IDs (“Parameter Lookup Table”).

Task 2. Collect Historical Data (1998 to 2003)

Water quality data for the Phase 2A TIN/TDS study were only collected through 1997. WEI has
downloaded water quality data from the DHS database through May 2002 for the entire watershed (we are
currently processing DHS data through May 2003). WEI has used these data for certain portions of the
watershed; however, in order to do so, Stations Lookup Tables and Parameter Lookup Tables were
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developed for these areas. The historical water quality for the remainder of the watershed can be acquired
electronically from the four agencies with RDBMSs or the data can be acquired from DHS after the
lookup tables in Task 1 are defined.

The water quality data specialist will make follow-up phone calls reminding the agency DB managers of
the upcoming request for historical data. Staff level engineers and scientists will meet at the agencies’
offices to make hard copies of data that are not available digitally.

Task 3. Process and Upload Historical Data

Once the format of the historical data (hard copy and electronic) is established, tools can be developed to
automatically load data into a database as well as generate output data. The tools’ main function will be to
QA/QC data received with security, data validation, data rejection, and data upload. In addition to the
standardized formats, the automatic data loading tools will require a set of rules to follow as data are
loaded into the database.

Data collected from agencies that are in hard copy format will be keypunched.
From a quality assurance and quality control (QA/QC) standpoint, centralizing data raises some concerns,
including:

. whether enough metadata are included to make the data useful,

. whether data errors are introduced during the data upload; and

. whether data are secure from unauthorized access.

QA/QC will be conducted using various utilities to check and secure data during input and output. For
example, valid data entry will be assured by user login, double entry (if necessary), followed by data
approval procedures by supervisors/managers. Data manipulation will be logged by placing user and
timestamp on every data entry activity that will be recorded in a historical log of each change. Another
way of providing QA/QC is defining and using standard formats of data.

Task 4. Develop Queries to Extract WQ/WL Data for TDS/Nitrate-N

Queries will be developed to extract the necessary water quality and water level data to perform the
calculations of volume-averaged ambient concentrations.

Task 5. Develop Water Quality Point Statistics for TDS/Nitrate-N

The following steps are proposed to develop water quality point statistics at wells for TDS and nitrate-
nitrogen, and are identical to the method used in WEI (2000a):

- Review TDS and nitrate-nitrogen time histories. The TDS and nitrate-nitrogen time histories would be
developed for all wells used in the estimate of ambient water quality. Each time history would include
a cumulative departure from the mean (CDFM) curve for rainfall. The CDFM curve is useful in
characterizing the occurrence and magnitude of wet and dry climatic periods. Negatively sloping
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segments (trending down to the right) in CDFM curves indicate dry periods; and positively sloping
segments (trending up to the right) indicate wet periods.

. Defined data sampling periods. For historical ambient water quality, the data sampling period was
January 1, 1954 to December 31, 1973. For current ambient water quality, the data sampling period is
a 20-year period with the latest complete set of data. For the recomputation of current ambient water
quality, this period will be January 1, 1984 to December 31, 2003. Current ambient water quality will
be computed as a rolling 20-year average.

« Applied appropriate statistical tests for normality and outliers. The assumption of the “mean +
t*standard error of the mean” approach is that the data are normally distributed or that a transformation
can approximate a normal distribution. The use of the Shapiro-Wilk test for both normality and outlier
testing was recommended and adopted by the Task Force at the June 15, 1999 meeting. Shapiro and
Wilk (1965) developed a test for normality based on normal order statistics. In the Shapiro-Wilk test, a
value for the variable, W, is calculated with the formula below. The calculated value of W is then
compared with a critical W found in reference tables (e.g., Gibbons, 1994).

where: a, = coefficients based on the order of the observation, i, and the
number of observations, n. (see for example, Gibbons [1994]).

X; = i observation
Xag = mean of n observations

A second series of data quality tests will be conducted based on the results of general mineral analyses,
if data are available. These tests are described in Standard Methods for the Examination of Water and
Wastewater (Greenberg et al., 1992): 1030 F. Checking Correctness of Analyses.

1. Anion-Cation Balance

_ ZCations —Zanions
% difference =100- - -
ZCatlons +Z anions

with the following acceptance criteria:

Anion Sum
(milliequivalents per liter [meg/L]) Acceptable % Difference
0-3 +0.2 meq/L
3-10 +2%
10 - 800 +2-5%
SAWPA Technical Advisory Committee 2-3 Wildermuth Environmental, Inc.
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2. Measured TDS = Calculated TDS

measured TDS
calculated TDS

where:

calculated TDS = 0.6 (alkalinity) + Na + K + Ca + Mg + Cl + SO, + SiO3 + NO3 + F

3. Measured EC and lon Sums

0.9-EC <100-anion (or cation) sum, meq/L <1.1-EC

4, TDS to EC Ratios

measured TDS
< <
EC

and

0.55 0.7

calculated TDS
< <

0.55 0.7

If a well has more than one observation of TDS or nitrate-nitrogen per calendar year, the values will be
averaged prior to computing the statistics. Only one value per year — the annual average — will be used
in the computation of ambient water quality.

Compute the following statistics for both TDS and nitrate-nitrogen: mean, standard deviation, standard
error of the mean, and mean plus t times the standard error of the mean. Mean plus t times the standard
error of the mean is the statistic that will be plotted and used to define historical and current ambient
water quality.

Task 6. Estimate Regional TDS/Nitrate-N in Groundwater

The following steps are proposed to estimate regional TDS/Nitrate-N in groundwater (WEI, 2000a):

For both TDS and nitrate-nitrogen, map the location of wells where statistics have been computed.
These locations will be annotated with the computed statistic. In addition, wells with mean values (but
where statistics could not be computed [e.g., less than the required three data points]) will also be
plotted. For each management zone, the following maps will be developed:

«  TDS statistic — current ambient (1984 to 2003)
« Nitrate-nitrogen statistic — current ambient (1984 to 2003)

For regions with multi-layered aquifers, well construction data will be compared to the
hydrostratigraphy developed in the Phase 2A study to identify which aquifers are tributary to each
well. The water quality maps listed above will be developed for each aquifer.
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Develop and digitize contours of TDS and nitrate-nitrogen statistics. The computed statistics for each
period, each aquifer layer (if appropriate), and each water quality constituent will be carefully
contoured and digitized, taking into account:

. management zone boundaries;

. ancillary water quality data (mean values). These ancillary water quality data will be given
less weight when contouring than wells with computed statistics; however, they will be used
to help in guiding contours in areas where there is a paucity of computed statistics.

Task 7. Compute Ambient TDS/Nitrate-N for Management Zones

The final steps in the development of ambient water quality determinations will be to develop a
rectangular grid coverage over the watershed, estimate the value of the statistic at each grid cell, compute
the volume-weighted statistic for each aquifer in each management zone, and then compute the volume
weighted statistics for each management zone. If the management zone contains only one aquifer, the last

step is not necessary. The specific steps are outlined below:

Develop fine rectangular grid. The grid size will be the same in each management zone and will be
fine enough so that the resulting ambient quality determinations will not be significantly influenced by
grid size. Numerical tests were done previously (WEI, 2000a) to determine the appropriate grid size.
The grid size used in the Phase 2A study was 400x400 meters. This same grid — created using a
FORTRAN routine and then imported into Arcinfo — will be used. Where a grid cell is split by a
management zone boundary, that grid cell would be assigned parameters based on the apportionment
of the grid cell into each management zone (determined by area).

B I
\ Management
—— | Zone Boundary
400 m
%/—/
£
o
o
<

Compute volume of groundwater in storage in each grid cell for each time period. Groundwater
elevation contour maps for Fall 2003 will be used to calculate volume of groundwater in grid cells for
the current periods. The groundwater elevations for each grid cell will be estimated by an automated
gridding program that interpolates between contours. The volume of groundwater in a grid cell for a
single-layer aquifer is operationally-defined as:

Vi :Ai * (WL, - B,) *SY

where V; = volume of groundwater in i grid cell

SAWPA Technical Advisory Committee 2-5 Wildermuth Environmental, Inc.
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A; = grid cell area (1600 square meters)

WL;= average elevation of groundwater in i grid cell (feet above mean
sea level [MSL])

B; = average elevation of the effective base of aquifer in i grid cell
(feet above MSL)
SY = specific yield

Grid Cell Properties:

Specific yield, <
concentration

GIS coverages of specific yield were previously developed to estimate specific yield at each grid cell.
The use of specific yield (as opposed to porosity) causes the computed volume of groundwater to
represent the volume that can be pumped, not the actual amount of water in storage.

« Compute volume of groundwater in storage in each layer of a multi-layer aquifer. Groundwater in
storage for each layer in a multi-layer aquifer will be computed in exactly the same fashion as in a
single-layer aquifer. However, the top of a confined aquifer will be used to calculate the water in
storage if the groundwater level is above the top of the aquifer. The volume of groundwater in storage
in each grid cell will then be summed.

« Compute volume of groundwater in a management zone. Total volume of groundwater within a
management zone will be calculated by summing the volume of groundwater in all grid cells within the
management zone.

.  Estimate value of the water quality statistic for each grid cell. The value of TDS and nitrate-nitrogen
statistic for each grid cell will be estimated by an automated gridding program that interpolates
between contours of the statistics.

o Compute volume-weighted statistic for each aquifer in each management zone. This water quality
statistic will be calculated using the following formula:

SAWPA Technical Advisory Committee 2-6 Wildermuth Environmental, Inc.
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Cavg = (}\//T)'zci 'Vi

where:  C,y IS the average concentration in a management zone
V7 is the total volume of groundwater within a management zone
C; is the concentration in small control volume i
V; is the volume of water stored in control volume i and with concentration C;

«  Compute volume-weighted statistic for each management zone. If the management zone contains only
one aquifer, this step is not necessary.

Task 8. Prepare Technical Memorandum

A draft technical memorandum summarizing the results of the recomputation of ambient water quality for
the period 1984 to 2003 will be developed. This report will contain pertinent tables, figures, and maps.
The draft technical memorandum will be submitted to the SAWPA TAC, the RWQCB, all other affected
public agencies, and other interested parties for comment. These comments from all parties will be
addressed, with text revisions, and the comments and responses will be included as an appendix to a final
technical memorandum.
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Table_2-1.xls -- Table_2-1
12/3/2003

Table 2-1
Status of Database Development by Agency/Subagency
Groundwater Levels and Groundwater Quality

Eastern Municipal Water District

City of Hemet
City of Perris

City of San Jacinto
Lake Hemet Municipal Water District
Nuevo Water Company

Private Wells

San Bernardino Valley Municipal Water District

Bloomington
Colton

Grand Terrace
Highland
Loma Linda
Redlands
Rialto

San Bernardino

Yucaipa

Status of Database Development

Developed by

Agency/Subagency Currently Adoption of Database
Developed Basin Plan Development
Amendment Unknown

XX X X X XX

XX XXX XXX X X

Western Municipal Water District
Box Springs Mutual Water Company

City of Corona
City of Norco

City of Riverside

Eagle Valley Mutual Water Company

Elsinore Valley Municipal Water District

Jurupa Community Services District X
Lee Lake Water District

Rancho California Water District

Riverside Highland Water Company

Santa Ana River Water Company

Inland Empire Util

Chino Desalter Authority

Chino Institute
City of Chino

City of Chino Hills

City of Ontario
City of Upland

Cucamonga County Water District
Fontana Water Company
Monte Vista Water District

Private Wells

San Antonio Water Company
Orange County Water District

City of Anaheim

City of Buena Park

City of Fountain Valley

City of Fullerton

City of Garden

City of Huntington Beach
City of La Palma
City of Newport Beach Water Department

City of Orange

City of Santa Ana Municipal Services
City of Seal Beach

City of Tustin, 235 E. Main Street

City of Westminster

East Orange County Water District
Irvine Ranch Water District

Mesa Consolidated Water District
Orange Park Acres Mutual Water District
Santiago County Water District

Serrano Water

Southern California Water Company
Yorba Linda Water District

Private Wells

ities Agency

for Men

Grove

District

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

X X X X X X X

X X

Wildermuth Environmental, Inc.



Table 2-2
Minimum Required Data Fields

Table: Stations

Field
Station Name
Station Identifier
Agency
Owner
Station Type
Physical Description
X,Y Location
Location Units of Measure
Location Datum
Location Projection
Ground Surface Elevation (wells only)
GS Elevation Method (wells only)
GS Elevation Units (wells only)
GS Elevation Datum (wells only)
GS Elevation Measure Date (wells only)
Ground Surface to Reference Point (wells only)
Reference Point Description (wells only)
Perforated Interval (wells only)

Description
Unique station name
Unigue station identifier
Agency or source of information
Owner name of the station
Type of station
Physical description of the station
Coordinate location of the station
Units of location coordinates
Datum of location coordinates
Projection used for location coordinates
Value of ground surface elevation (GSE)
Method used to measure GSE
Units of GSE
Datum of GSE
Date GSE measured
Distance from GSE to reference point
Description related to RPE
"From" and "To" fields (depth in feet-bgs)

Table: Groundwater Elevations

Field
Station Identifier
Agency
Date Measured
Time Measured
Well Activity
Well Activity Comments
Reference Point Description
Reference Point to Ground Water Level
Qualifier
Units of Measure

Description
Unigue station identifier
Agency or source of information
Date measurement taken
Time measurement taken
Activity of the station at time of measurement
Activity comments related to measurement
Description related to RPD
Distance from RPE to groundwater level
Vaue qualifier
Units of groundwater level elevation

Table: Analysis

Field
Station Identifier
Date Sampled
Time Sampled
Chemical Name or Code
Qualifier
Result
Units of Measure

Description
Unigue station identifier
Date sample taken
Time sample taken
Name or code of constituent analyzed
Value qualifier for result
Concentration or value of analysis
Units of constituent concentration

Table_2-2.xls -- Minimum
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Table_2-3.xls -- tablel
12/1/2003

Table 2-3
Description of Requested Data

Station Data Verify (1)

Owner

State Well Number

Recordation Number

DHS Identifier

Database Agency |dentifier

Local Well Name

L ocation (description and lat-long or
UTM coor., if avail.)

Well Construction Log

Lithologic Log

Ground Surface Elevation

Reference Point Elevation

AN AN N G N

AN N G N

Groundwater Level Data

Date and Time

Depth to Water

Measuring Entity

Qudifiers, if any (e.g. static, 24-hour
static, pumping well,
dynamic level, etc.)

Water Quality Parameters

Date and Time

Sampling Entity
Calcium

Magnesium

Sodium

Potassium

Manganese

Iron

Bicarbonate

Carbonate

Sulfate

Chloride

Boron

Fluoride
Orthophosphate
Ammoniaas NH3 or N
Ammonium as NH4 or N
Nitrate asNO3 or N
NitriteasNO2 or N
Total Phosphorus

Total Organic Carbon
Total Hardness as CaCO3
Total Alkalinity as CaCO3
Electrical Conductivity
Total Dissolved Solid
pH

Laboratory Name
Analysis Methods
Detection Limits

Obtain (2)
v

AN N N

AN

AN N R N

A N A N

AN U UL U U N VAN U U U U U U U U U U U N N U U U U O O R N

(2) - verify that existing data in TIN/TDS database is correct
(2) - obtain post-1997 data to update TIN/TDS database

Wildermuth Environmental, Inc.
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1. EMWD COMMENTS AND RESPONSES

C';)mment Reference Comment Response
umber

1 Page 2-2 Task 5 - "The TDS and nitrogen time histories would be | CDFM is for rainfall; and the document was modified to
developed...Each time history would include a cumulative | clarify this point.
departure from the mean (CDFM)...useful in characterizing
the occurrence and magnitude of wet and dry climatic
periods." My guess is the CDFM is for rainfall and not TDS
and nitrogen time histories and probably should not be
mentioned as part of TDS and nitrogen time histories task.

But, if the CDFM is for TDS and can be used for
characterizing the magnitude of wet and dry climatic periods,
I would like to learn how you do that.

2 Page 2-5 Top of the page before Task 7 - "ancillary water quality data | When three or more data points were available for a given
will be given less weight when contouring..." It is not clear | well, the mean plus standard error of the mean was
what is the criteria used for setting these ancillary water | contoured. When one or two data points were available, the
quality data. Please provide a description on the criteria used | average was used as a guide to contouring.
for setting these ancillary water quality data.

3 Page 2-6 Effective base of aquifer - Are you using EMWD's base | The same effective base of the aquifer will be used as in the
elevation contours for the effective base of aquifer? Also, | Final Phase 2A report. Some of these data were provided by
what is the criteria for the effective base of aquifer that you | EMWD.
use when you don't have the base contours?

4 Page 2-6 Specific Yield - It seems like you are not going to re-calculate | This is a policy issue. OCWD made a similar comment on
SY using new wells data. It makes sense not to re-calculate | the Phase 2A report (see comment on Page 2-3 of Appendix
this value. | agree with this, since you are trying to calculate | B): “Further in-depth analyses (for example, comparisons
the ambient water quality solely for the purpose of comparing | of historical versus current ambient water quality at
it to the Management Zone Objectives (that you have already | individual wells) may indeed provide interesting
calculated) and we should try to generate a number which | information, but these discussions were not part of the
uses the same geographic information base as the | original scope of work.” This issue will need to be resolved
Management Zone Objectives. Having said this, | think it also | by the SAWPA TAC prior to recomputing of ambient water
makes sense not to use data from areas that did not have | quality.
information  during the historical ambient quality
(Management Zone Objectives) calculations. My concern is
how to deal with the Desalter wells? The Management Zone

02/21/04
Final 1-1 Wildermuth Environmental, Inc.



BASIN PLAN AMENDMENT

RECOMPUTATION OF AMBIENT WATER QUALITY

SECTION 1 — EMWD COMMENTS AND RESPONSES

Objectives were calculated without any geographic
information from these high TDS areas, as a result the water
quality in the desalter well areas were interpolated when you
calculated the Objectives. If we use the water quality data
from these desalter wells in calculating the current ambient
water quality, we may get values that are not comparable with
the Management Zone Objectives, and may show phantom
basin degradations that are not true. Would you please tell me
how you are planning to deal with the Desalter well data?

Table 2-1

Please delete "City of Moreno Valley" from this table. The
City of Moreno Valley does not own any wells.

Comment noted and the table was modified.

02/21/04
Final

1-2

Wildermuth Environmental, Inc.



2. SAWPA COMMENTS AND RESPONSES

T Reference Comment Response
Number
1 Page iv This table appears to be a generic table of acronyms that does | Comment noted and the table has been modified.
not specifically apply to this report. Not sure it has any value.
acronyms/abrv | Either tailor the Ilist to this report (and remove
acronyms/abbreviations from the body of the report) or delete
this list.
2 Page 1-1 Remove bullet for MWDSC. They were not a member of the | Comment noted and the text has been modified.
Task Force.
Paragraph 1
3 Page 1-1 Please add “San Timoteo Watershed Management Authority” | Comment noted and the text has been modified.
(STWMA)
Paragraph 1
4 Page 1-2 The Basin Plan requirements state that determinations shall be | Comment noted and the text has been modified.
accomplished using a methodology consistent with that
Last paragraph | employed by the TIN/TDS Task Force. This report should
definitively state somewhere in the document that the
proposed methodology does or does not meet this
requirement. It should further state specifically any variations
from the previous method (if any).
5 Page 1-3 Comments should also be addressed by making all | Comment noted and text change to state, “Comments from
appropriate changes to the body of the text. The current text | all parties will be addressed in a final work plan, with text
Last paragraph | states that this will occur, but it is not clear. revisions and the comments and responses included as an
appendix to the work plan.”
6 Page 2-1 There may be useful data available from WMWD in a more | Comment noted.
comprehensive format that going to all of the sub agencies.
Paragraph 1 WMWD has a “Cooperative Well Program” that generates
data tables on biannual basis. SAWPA uploads these data to
our GIS. It may or may not be a better source of data.
7 Page 2-2 Also state that QA/QC processes will be specified and | Comment noted. QA/QC processes will be specified in the
02/21/04
Final 2-1 Wildermuth Environmental, Inc.



BASIN PLAN AMENDMENT

RECOMPUTATION OF AMBIENT WATER QUALITY

SECTION 2 - SAWPA COMMENTS AND RESPONSES

Task 3 QA/QC described in detail (and routines provided) in final | final report and routines will be provided.
documentation.
8 Page 2-2 Is this where the subset(s) of wells to be used in the analysis | The procedure to be used is that defined in the basin plan
are determined? If so, discuss. If not, discuss under the | amendment and described in Section 4 of the Final Phase
Task 4 appropriate task. How is the selection made? What are the | 2A report.
criteria? Is this process and are the set of wells different than
previous computations? If so, how? What are the
implications?
9 Page 2-4 Is this a statistically valid approach? The process can then | This method was developed by the Task Force and the
involve calculating a mean of a set of averages. Is this the best | consultants and was adopted by the January 22, 2004 Basin
Bullet after way? Plan Amendment.
Step 4
10 Page 2-4 Well locations- Suggest this task also include a step to | See response to EMWD Comment 4.
compare locations of wells for this computation to wells for
Task 6 previous computations. This would provide for at least a
qualitative (if not quantitative) analysis/ discussion of any
variations from one computation to the next.
11 Page 2-4 Final report should document where this occurs. Comment noted.
Last bullet
12 Page 2-5 How is the contour development process done? Manually or | Contouring is done manually. RWQCB staff and other
) with computer software? Which software (some do better jobs | stakeholders are invited to review and comment on the
First bullet than others)? Or is it a combined method? Is there a QC | contouring.
process?
13 Page 2-5 Provide outputs of all of these processes (GIS coverages, etc.) | Comment noted; these will be provided in the final report.
in final documentation/delivery.
Task 7, first
paragraph
14 Page 2-5 Is a unique grid developed for each Management Zone that | There is one grid for the entire watershed. There would be
) optimizes the origin (best fit) for that MZ or is there one grid | no discernable computational differences. The cells are
Grid for the entire watershed (same grid origin for all Management | divided at management zone boundaries (see page 5-1).
development Zones)? What are the benefits/drawbacks of each method?
02/21/04
Final 2-2 Wildermuth Environmental, Inc.



BASIN PLAN AMENDMENT RECOMPUTATION OF AMBIENT WATER QUALITY
SECTION 2 - SAWPA COMMENTS AND RESPONSES

15 Page 2-5 If understood correctly, the same volume is assumed for all 20 | The development of volume-weighting approach was
years, and therefore there is no consideration of drawdown or | discussed in detail by the Task Force and Consultants and

Last bullet recharge over time. Has this simplifying assumption been | the decision to use the end-of period volume was
considered as to how it impacts the results? established by consensus. The volume is not assumed

constant for the 20-year period. It simply is used to weight
the water quality statistics.

16 Page 2-6 Is the “volume weighted statistic for each aquifer in each | No, this statistic is for each aquifer in each management
management zone” the same as the “ambient value” shown in | zone. The next bullet describes combining these statistics
Last bullet Tables 1-1 and 1-2? If so, please state it. If not, how does this | for the management zone.

statistic get used to generate the ambient value?

17 Page 2-7 Please expand the description of what is contained in the | The information developed in this process will be presented
technical memorandum to reflect reporting requirements | in the same format as the Final Phase 2A report and
Task 8 defined in the Basin Plan Amendment in more detail (1) | consistent with the Basin Plan Amendment. These data will

determination of current ambient quality in groundwater | be provided to the RWQCB. The RWQCB will: (1)
management zones; (2) determination of compliance with | determine current ambient quality in groundwater
TDS and nitrate-nitrogen objectives for the management | management zones; (2) determine compliance with TDS
zones; (3) evaluation of assimilative capacity findings for | and nitrate-nitrogen objectives for the management zones;
groundwater management zones; and (4) assessment of the | (3) evaluate assimilative capacity findings for groundwater
effects of recharge of surface water POTW discharges on the | management zones; and (4) assess the effects of recharge of
quality of affected groundwater management zones. surface water POTW discharges on the quality of affected

groundwater management zones.
Include text to ensure that the Technical Memorandum also

details specifics of the process (e.g., which wells were | The final text will fully document the details of the process.
selected, interim calculations, GIS coverages, databases, and
other electronic products, etc.) to make sure that the
calculations and the process are fully documented.

02/21/04
Final 2-3 Wildermuth Environmental, Inc.



Santa Ana Watershed
BASIN MONITORING PROGRAM

Demonstration of Nitrogen Loss
In Reach 3 of the Santa Ana River

Draft Work Plan

Prepared for
Basin Monitoring Program Task Force

Prepared by
Wildermuth Environmental, Inc.

June 2004
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Wildermuth Environmental, Inc.
23692 Birtcher Drive

Lake Forest, California 92630-1790
Tel.  949.420.3030

Fax. 949.420.4040

June 18, 2004

Santa Ana Watershed Project Authority
Attn: Mark Norton

11615 Sterling Avenue

Riverside, CA 92503-4979

Subject: Transmittal of Draft Work Plan for the Demonstration of Nitrogen Loss in Reach 3 of the
Santa Ana River - Revised June 18, 2004
Santa Ana Watershed Basin Monitoring Program

Dear Mark,

Wildermuth Environmental, Inc. is pleased to transmit the Draft Work Plan for the Demonstration of
Nitrogen Loss in Reach 3 of the Santa Ana River for the Santa Ana Watershed Basin Monitoring
Program. This revision incorporates changes to the cost estimate that we discussed by telephone on June
17, 2004. Because the data generated by the N-Loss Monitoring Program can be used to augment the
HCMP, Chino Basin Watermaster and the Inland Empire Utilities Agency have agreed to pay for the
laboratory analyses in this program (Task 3.2), originally estimated to cost $46,200. Therefore, the
remaining estimated cost to conduct this monitoring program is $85,658 (Table 5-1).

Once we receive comments on the draft work plan, we will address those comments and revise this work
plan as appropriate. This will be accomplished under the budget for FY 2004/2005.

Please contact us if you have any questions. Our telephone number is 949.420.3030 and our e-mail
addresses are mwildermuth@wildh20.com, jleclaire@wildh20.com, and ewakefield@wildh20.com.

Best regards,

meMJ\ Sl Cane

Mark J. Wildermuth, PE Joseph P. LeClaire, PhD
President/Principal Engineer Vice President/Principal Scientist

Elisha Wakefield
Environmental Scientist

cc: Basin Monitoring Task Force
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1. INTRODUCTION

1.1 Background and Objective

The Nitrogen/Total Dissolved Solids Task Force (N/TDS Task Force) was formed in 1995/1996 to
conduct studies regarding the TDS and nitrate-nitrogen objectives in the 1995 Water Quality Control Plan
for the Santa Ana River Basin (Region 8) developed by the Regional Water Quality Control Board, Santa
Ana Region (Regional Board). The N/TDS Task Force was comprised of 22 water supply and wastewater
agencies and the project was administered by the Santa Ana Watershed Project Authority (SAWPA).
After completion of the N/TDS Study, a new task force — the Basin Monitoring Task Force — was formed
to implement the monitoring and analyses required in the January 2004 Basin Plan Amendment.
(Hereafter, the Basin Monitoring Task Force will be referred to as the Task Force, while the original task
force will be referred to as the N/TDS Task Force.)

In the January 2004 Basin Plan Amendment, the Regional Board states that, based on data generated
during the N/TDS study, a conservative nitrogen-loss coefficient of 25 percent would be applied to all
discharges that affect groundwater in the Region. A nitrogen-loss coefficient of 50 percent would be
applied to discharges in Reach 3 of the Santa Ana River. Confirmation sampling to demonstrate nitrogen
loss would be undertaken when a project proponent requests nitrogen-loss coefficient greater than 25
percent (other than in Reach 3 of the Santa Ana River). The 50 percent loss in Reach 3 of the Santa Ana
River will be demonstrated by the Task Force. These demonstrations must utilize site-specific data. The
length of the demonstration project will depend on the study design and robustness of the data set
generated.

The following is an excerpt from the January 2004 Basin Plan Amendment:

The Regional Board’s regulatory program has long recognized that some nitrogen transformation and loss
can occur when wastewater is discharged to surface waters or reused for landscape irrigation. For example,
the Total Inorganic Nitrogen (TIN) wasteload allocation adopted for the Santa Ana River in 1991 included
unidentified nitrogen losses in the surface flows in Reach 3 of the River. Waste discharge requirements have
allowed for nitrogen losses due to plant uptake when recycled water is used for irrigation.

In contrast, nitrogen has been considered a conservative constituent in the subsurface, not subject to
significant transformation or loss, and no such losses have been identified or assumed for regulatory
purposes.

One of the tasks included in the Nitrogen/TDS Task Force studies leading to the 2004 update of the N/TDS
Management Plan was the consideration of subsurface transformation and loss. One objective of this task was
to determine whether dischargers might be required to incur costs for additional treatment to meet the new
groundwater management zone nitrate-nitrogen objectives (Chapter 4), or whether natural, subsurface
nitrogen losses could achieve any requisite reductions. The second objective was to develop a nitrogen loss
coefficient that could be used with certainty to develop appropriate limits for nitrogen discharges throughout
the Region.

To meet these objectives, the Nitrogen/TDS study consultant, Wildermuth Environmental, Inc. (WEI),
evaluated specific recharge operations (e.g., the Orange County Water District recharge ponds overlying the
Orange County Forebay), wastewater treatment wetlands (e.g., the Hidden Valley Wildlife Area, operated by
the City of Riverside) and Santa Ana River recharge losses (for the Santa Ana River, water quality in reaches
where recharge is occurring (“losing” reaches) was compared with local well data). In each case, WEI
evaluated long-term (1954 to 1997) nitrogen surface water quality data and compared those values to long-
term nitrogen data for adjacent wells.

Based on this evaluation, a range of nitrogen loss coefficients was identified. [Ref. 1] In light of this
variability, the N/TDS Task Force recommended that a conservative approach to be taken in establishing a
loss coefficient. The Task Force recommended that a region-wide default nitrogen loss of 25% be applied to
all discharges that affect groundwater in the Region. The Task Force also recommended that confirmatory,

1-1 Wildermuth Environmental, Inc.
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follow-up 