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Role of Science and Engineering in Decision-Making

APPENDIX A
Permitting:

NPDES
City of San Diego’s Point treatment plant (R-9)
Ventura Water Reclamation Facility (R-4)
Power Plants (R-3)
WDRs
Nuisance flooding & sedimentation (R-1)
Waivers
Irrigated Lands Conditional Waivers (R-5)

TMDLs:

Pathogens in the New River (R-7)
Sedimentation/siltation in the Alamo River (R-7)
Nutrients in the Indian Creek Reservoir (R-6)
Mercury in Cache and Bear Creeks (R-5)
Bacteria in Santa Monica Bay (R-4)

Enforcement Actions:

ACL -- Construction stormwater permit violations
CDO - Septic system discharges (R-6)

CAO - Cleanup of marine sediments (R-9)

CAO -- Cleanup of perchlorate (R-3)

CAO -- Cleanup of Cu and Zn, Peyton Slough

Basin Planning:

Establishing Beneficial Uses for Wetlands (R-6)
De-designating MUN use for saline waters (R-6)
TDS and Nitrogen Management (R-8)

Water quality objectives:

Diazinon in Sacramento & Feather Rivers (R-5)
Site specific objectives for copper & nickel (R-2)
Identifying numerical water quality limits (R-5)
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Appendix A

Projects:
In-situ remediation of Cr(6+), Hinkley (R-6) A-22
Modeling MTBE at LUFT sites (R-4) A-23
Regional Monitoring Program (R-2) A-24
Environmentally safe discharge of brine (R-2) A-25
Preventing vapor intrusions at cleanup sites (R-2) A-26
Huntington Beach Bacterial Pollution (R-8) A-27
Water Rights:
Permitting Activities A-28
Hydropower Project Certifications - FERC A-29
Water rights under the Bay-Delta Plan A-30
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Appendix A- 4

Timber Harvest Program
Development of Watershed-wide Waste Discharge Requirements for timber
harvest activities in the Elk River and Freshwater Creek watersheds.

Role of Science & Engineering at the Water Boards (R-1)

North Coast Regional Water Board staff developed draft watershed-wide waste
discharge requirements (WWDRs) for the Elk River and Freshwater Creek watersheds
" to address impacts from timber harvest on peak flows (nuisance flooding) and
sediment delivery (aggradation with consequent fishery, flooding, and water supply
impacts). The scientific basis for the WWDRs, and the science used in- developing
receiving water limitations are detailed below.

Sediment deliveries to Elk River, Humboldt County, have increased in response to
accelerated timber harvesting plan activities and associated ground disturbances over
the last two decades, resulting in impacts to water quality conditions documented by
residents and Regional Water Board staff. These impacts include:
e stream channel aggradation and consequent loss of fishery habltat and
channel capacity,
¢ increased flooding from higher peak flows and reduced channel capacity,
 taste and odor problems and physical blocking of local water supplies, and
e increased turbidity and suspended solids affecting fishery values and local
water supplies.

Inventories and scientific reports were generated and reviewed by science panels to
further define the extent of disturbance and develop options for addressing beneficial
use impairments and cumulative effects of ground disturbances:

e “Sediment Source Investigation Reduction Plan for the North Fork Elk River
Watershed, Humboldt County, California” (Pacific Watershed Associates,
1998).

e Review of “An Analysis of Flooding in Elk River and Freshwater Creek
Watershed, Humboldt County, California® (1999) by a CDF—commnssnoned blue
ribbon panel of University of California scientists.

e The North Coast Regional Water Quahty Control Board “Staff Report for
Proposed Regional Water Board Actions in the North Fork Elk River, Bear
Creek, Freshwater Creek, Jordan Creek and Stitz Creek Watersheds” (Sept. 9,
2000)



e The University of California Committee on Cumulative Watershed Effects June
2001 report, “A Scientific Basis for the Prediction of Cumulative Watershed
Effects.”

o Review of the California Department of Forestry and Fire Protection's
application of an empirical peak flow model to establish the annual timber
harvesting limitation for Elk River by the Humboldt Watersheds Independent
Scientific Review Panel (ISRP) set up by the North Coast Water Board
(December 27, 2002).

o Regional Water Board staff's “Preliminary Assessment of Flooding in Lower Elk
River” (Patenaude, 2004).

o At the request and under the direction of licensed professionals on the North
Coast Water Board staff, scientists at the USDA Forest Service Pacific
Southwest Research Station's Redwood Sciences Laboratory in Arcata, CA
prepared analyses of Pacific Lumber Company’'s 1998 sediment inventory
reports for Bear Creek and the North Fork Elk River. These analyses, -
authored by Dr. Leslie Reid, offered simple empirical models to help predict the
rates of sediment production from harvested lands.

o ISRP 2002 review of the approach developed by Dr. Reid included
recommendations on improving the empirical models to account for differences
in landslide potential. :

The large body of evidence and the scientific analyses and reviews form the basis
for the development of the WWDRs to address timber harvesting activities in these
two watersheds so that beneficial uses are restored and nuisance conditions
ameliorated.

Two empirical models were used to develop draft receiving water limitations for the
WWDRs, both of which are refinements of existing models: Empirical Peak Flow
Reduction Model and the Empirical Harvest-Related Landslide Sediment Delivery
Reduction Model (Landslide Reduction Model). The WWDRs are out for a 30-day
public review prior to refining and presenting to the North Coast Water Board for
consideration in September.

Suggestions to improve science in the decision-making of the RWQCBs:

1. The State should foster, promote, fund, and streamline the process to set up
blue ribbon science panels to provide guidance to the RWQCBs on complex
scientific issues. One suggestion is to set up a special contract and fund for
scientific review panels. The review of products and the recommendations
provided by scientific review panels was invaluable to the Water Board staff in
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directing our application of science to the regulatory arena. For instance, review
of the refined models used to develop receiving water limitations for the WWDRs
would be useful in further refinements in the WWDRS.

. Scientific field data are needed to support science-based efforts, and monitoring
is needed to verify and validate conclusions and to independently determine
trends and compliance. The North Coast Water Board used available data for its
empirical modeling; no new data were collected. In the case of the peak flow
modeling, the empirical relationships came from another north coastal stream in
the Mendocino area that was much smaller in watershed area than the subject
streams and over 70 miles to the south. Local information would reduce
uncertainty associated with that model. The landslide model used local data
collected by contractors for the discharger, the reliability of which could be
improved by more ground-truthing. Adjustments to those models will have to
occur, based on changes in the watershed characteristics. While the draft
WWDRs include a monitoring program for the discharger, independent data
collection and analysis is needed in future adjustments of the receiving water
~ limitations. '
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Appendix A-5
Irrigated Lands Conditional Waiver Program

Role of Science & Engineering in Decision-Making at the Water Boards (R-5)

The Irrigated Lands Conditional Waiver Program (Program) is designed to protect
water quality and to ensure agricultural discharges meet water quality objectives
- (WQOs). California Water Code Section 13260 requires that any person who is
discharging waste, or is proposing to discharge waste that could affect the quality of
the waters of the State (Discharger), file a Report of Waste Discharge (RWD) along
with a filing fee, in anticipation that the Regional Water Board will prescribe Waste
Discharge Requirements (WDRs). The Program provides two alternatives to WDRs for
those owners and operators that qualify — a Conditional Waiver for Coalition Groups
and a Conditional Waiver for individual Owners and Operators of irrigated lands.

Owners and operators are required to comply with applicable numeric and narrative
WQOs. This includes protection of beneficial uses and prevention of nuisances by
implementing monitoring and reporting programs, evaluating the effectiveness of
management practices where water quality problems occur, and |mplementat|on of
additional management practices so that WQOs are met.

Currently, the Program requires each Coalition Group or Water District, representing a
group of Dischargers, to submit a Watershed Evaluation Report (WER), and to
develop a science-based water quality monitoring and reporting program plan
(MRPP), which describes the irrigated lands, crops, water bodies, pesticide use
activities, identifies monitoring sites, testing methods, detection limits, and sampling
frequency for imrigation and wet seasons. Dischargers covered by the Individual
Waiver are required to submit a Farm Report in place of the Watershed Evaluation
Report. Part of the required monitoring includes testing for toxicity. Three species
toxicity testing is performed on water column samples, as well as sediment toxicity
testing in various types of water bodies, including agriculture drainages. Monitoring
parameters also include pesticides, metals, nutrients, and physical parameters.
Monitoring results are compared to applicable WQOs and assessments of .
management practices are conducted. When there are analytical results that exceed
WQOs, in particular for toxicity tests, follow-up monitoring is required. For samples
that indicate toxicity, follow-up may include conducting a Toxicity |dentification
Evaluation (TIE) in order to help determine what chemicals are responsible for the
toxicity. Further tests and resampling are required to determine the extent and
magnitude of WQO exceedances. Information regarding the exceedances must also



be submitted to the Regional Water Board in a timely fashion, so that Dischargers can
be appropriately advised regarding the details of resampling or TIEs.

Dischargers are required to submit an Annual Monitoring Report (AMR), which
summarizes their monitoring activities, sampling locations, tabulates monitoring results
compared to WQOs, and management practices used to address water quality
impacts. The AMRs must also include laboratory data sheets, chain of custody
documents, and quality assurance/quality control documentation.

To ensure that the MRPPs use standardized procedures that are scientifically sound
and defensible, a Technical Issues Committee (TIC), including representatives from -
coalition groups, growers, agencues and other interested parties, meets to discuss and
provide input on technical issues pertaining to monitoring and reporting activities
required under the Program. Within the TIC, there are four focus groups (Toxicity
Triggers, Sediment Toxicity, Nutrients, and Bioassessment). The TIC and focus
groups provides the opportunity to share knowledge and consider new approaches.

In order to determine compliance with the Imrigated Lands Conditional Waiver, the
reporting by the Dischargers is evaluated, not only through the AMRs, but also
including various other technical reports, such as the Communication Reports, that are
required to be submitted when WQOs are exceeded. Additionally, when the
exceedance is the result of activities from irrigated agriculture, Dischargers must take
action by implementing management practlces designed to reduce pollutant loads to
surface waters.

To further expand the Program, an Environmental impact Report (EIR) is being
developed. The role of science in the development and ultimate completion of the EIR
is critical to establishing a defensible, credible, and effective Program. The science
generated in the form of methods and data sources to characterize the effectiveness
of current regulatory efforts and surface water and groundwater conditions will provide
the Program with a sound foundation to accurately evaluate the future of the program.

Knowledge gained about the techniques and management practices used for
agnculture—related irigation and storm water management activities will be of critical
importance in establishing a sound scientific basis for ensuring WQOs are met and
beneficial uses are protected under the Program. Additionally, the information
‘received regarding management practices will identify data gaps, effectiveness, and
uncertainties, and allow for the evaluation of alternative management actions that will
lead to enhanced water quality conditions in water bodies throughout the Central
Valley.



A natural outgrowth of the EIR process will be the identification and further expansion
of a set of likely indicators and performance measures, able to translate the program
goals and objectives into measurable benchmarks for Program success. Indicators
and performance measures will provide information on conditions, trends, and
significance of activities for scientific evaluation to meet WQOs. Ultimately, the
knowledge gained through this iterative process will lead to adaptively managing the
current use of the watershed approach to improve overall water quality conditions as
they may be affected by agricultural discharges to waters of the State.
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Appendix A-6
Development of the New River Pathogen TMDL

Role of Science & Engineering in Decision-Making at the Water Boards (R-7)

The New River is located in the southeast part of the Salton Sea Transboundary
Watershed; an area dominated by highly productive farmland irrigated with water
imported from the Colorado River. The River originates in Mexicali, Mexico, traversing
northward approximate 20 miles before crossing the International Boundary. In the
United States the New River consists largely of agricultural return flows from the
Imperial Valley. It also receives treated disinfected and undisinfected domestic
wastewater from nine Imperial Valley wastewater treatment facilities. In Mexico, the
River receives agricultural discharges from Mexicali Valley, and partially treated and
untreated municipal and industrial wastes from the city of Mexicali. The New River is
on California’s CWA, Section 303 (d) list because current pathogen loads violate water
quality objectives established by the Regional Board to protect the River's beneficial
uses. \

TMDLs achieve ambient water quality standards (WQSs) by controlling point and
nonpoint sources of pollution. Several tasks necessary to develop a TMDL require
empirical data, or scientific findings and research. These include: problem statement,
numeric target; source analysis; linkage analysis; margin of safety, load and waste-
load allocations; monitoring plan, and implementation plan. A CEQA analysis
(Environmental Checklist) is also needed to evaluate for environmental impacts for
methods of compliance; measures to mitigate impacts; alternative means of
compliance to avoid impacts, and cost estimates for compliance (CEGA Guidelines,
Section 15187). Independent peer review of the scientific basis of a TMDL by
professionals with expertise in the TMDL discipline is also required pursuant to Health
and Safety Code, Section 57004.

The. New River Pathogen TMDL was developed by a multi-disciplinary team of
Regional Board (RB) staff with various expertise and include: environmental, civil and
chemical engineers; soil scientists; biologists; geologists, pesticide specialists, and
economists. Information also was obtained from scientific literature, and state, federal
and local agencies (USEPA, CDFG, USBOR, SWRCB, IID, Farm Bureau, and others).
The scientific role of these individuals and agencies in the development of the New
River Pathogen TMDL is discussed below.

New River Pathogen TMDL , . 1



PEER REVIEW PROCESS

Scientific Peer Review: The New River Pathogen TMDL was peer reviewed

pursuant to the California Health and Safety Code Section 57004, to ensure it was
scientifically based. Section 57004 of the Health and Safety Code requires that the

“scientific basis” and “scientific portions” of a TMDL (i.e., parts of a TMDL premised

upon or derived from empirical data or other scientific findings, conclusions or

assumptions) under go external peer review by professionals from institutes of higher

learning (National Academy of Science, University of Califomia, California State

University, etc.) to ensure the TMDL utilizes sound scientific knowledge, methods, and

practices. Peer Reviewers for the New River Pathogen TMDL are listed below with

their expertise:

e Marylynn V. Yates, Ph.D. Chair, Department of Environmental Sciences,
University of California, Riverside; Environmental Microbiology

o  Edward R. Atwill, D.V.M., M.P.V.M,, Ph.D., School of Veterinary Medicine, UC
Davis, Tulare Research Center, Epidemiologist; environmental health,
waterbome zoonotic diseases, and infectious disease risk management,

e Jeannie L. Darby, Ph.D., P.E. Professor, Department of Environmental
Engineering, University of California, Davis; water quality and treatment.

- Stakeholder Peer Review: Several stakeholders were involved in the development of
the New River Pathogen TMDL including:

- o U.S. members of the Binational Technical Advisory Committee (BTAC) for the
New River/Mexicali Sanitation Project;
o Salton Sea Authority (SSA),
o Citizens Congressional Task Force for the New River, and
o City of Calexico.

The Citizens Congressional Task Force for the New River consists of private citizens;
federal, state and local government agencies; the University of California Cooperative
Extension at Holtville; Imperial Valley College, and non-profit organizations. The U.S.
BTAC includes Imperial County; Imperial Irrigation District; International Boundary and
Water Commission (IBWC); U.S. Environmental Protection Agency (USEPA), and
Regional and State Board staff.

New River Pathogen TMDL 2



RB staff organized several meetings with stakeholders to facilitate TMDL
development. The objective of this outreach was to obtain expert resources, scientific
evaluations,  knowledge, and  recommendations on the TMDL
development/implementation process. Stakeholders contributed local knowledge and
experience, and their concerns and viewpoints.

PROBLEM STATEMENT

The problem statement provides background information for TMDL development,
including violations of WQSs prompting development. Numerous scientific sources
were used to develop the problem statement for the New River Pathogen TMDL.
These are categorized and discussed below.

Historical Data: Historical data for fecal coliforms and Escherichia coli (E. coli)
collected by IBWC and RB staff in the New River at the International Boundary clearly
indicate violations of water quality standards (WQSs) promulgated for the River in the
Region’s Basin Plan, and Minute No. 264 of the Mexican-American Water Treaty. The
magnitude of the violation indicates serious threats to public health and impairment of
the River's beneficial uses. These data were used to place the New River on
California’s CWA 303 (d) list for pathogen impairments, and to develop the problem
statement.

Water Quality Standards: Pathogens are present in the New River at
-concentrations that violate water quality standards established for the River in the
Region's basin plan. Water quality standards consist of designated uses (aka
beneficial uses in the CWC) and water quality criteria (aka water quality objectives in
the CWC). Water quality criteria (objectives) are numeric or narrative water quality
characteristics or constituents established to protect designated (beneficial) uses that
are_derived from rigorous scientific study. Bacteria WQOs for the New River at the
International Boundary protect humans from direct and indirect contact with sewage-
contaminated water and are based on scientific studies and recommendations from
USEPA (USEPA Jan 1986; USEPA May 1986; USEPA Sep 1988; USEPA May 1998).

Hydrogeologic Setting: RB staff characterized the hydrogeologic setting of the New
River by reviewing land use maps, Imperial County land use data, and geologic
publications. Staff also conducted field inspections, consultations with IID, USGS, and
USBR, and collected New River flow data. Soil classifications were obtained from
scientific literature (Zimmerman, 1981) using soil descnphons from the Natural
Resources Conservation Service.

New River Pathogen TMDL : , 3



Biological Setting: RB staff conducted fieldwork, reviewed scientific literature (e.g.,
Setmire et. al, 1999; Keeney, 2000) and consulted with CDFG, USFWS, and the
Salton Sea Authority, to characterize terrestrial and aquatic ecosystems in the New
River, Salton Sea, and Imperial Valley agricultural drains. Habitats and species
(indigenous and transient) were identified including several federal or state threatened
and/or endangered, and the ecological significance of the New River and nearby
waters for migrating birds using the Pacific Flyway.

Public Health Hazard: RB staff reviewed available data, scientific publications (DHS
1987, U.S. Department of Health and Human Services 1996), and consulted with
Imperial County Health Department and California Department of Health Services, to
characterize threats to public health and the potential to contract disease with water
contact with the New River.

NUMERIC TARGET

The numeric target identifies in-stream goals for the TMDL that ensure attainment of
applicable WQSs. Numeric targets for the New River Pathogen TMDL were selected
to attain and maintain basin plan standards for pathogen indicators Fecal Coliforms, E.
coli, and Enterococci in the River at the International Boundary and downstream, and
to provide a basis for evaluating TMDL success. Targets were based on reasonable
levels for protecting human health, scientific literature, monitoring data collected by
IBWC and RB staff, and best professional judgment. Targets protect the REC |
beneficial use, which has the most stringent water quality objectives (WQOs) for
bacteria because it includes water contact activities such as swimming, wading, and
fishing. Procedures provided in “Protocol for Developing Pathogen TMDLS" (USEPA,
2001) were used for TMDL development. Long term monitoring in progress may
result in future refinement of the numeric target, as knowledge of the problem and
solution increase with data collection and analysis.

SOURCE ANALYSIS

The source analysis identifies and describes the magnitude and location of all
significant point, nonpoint and background sources of a pollutant to a waterbody.
Several scientific disciplines contributed to the New River Pathogen TMDL source
analysis including: land use, biology, microbiology, environmental health,
environmental engineering, hydrology, soil chemistry, and geology.

The source analysis was based on water quality data collected monthly in the New
River at the International Boundary from 1975 to 2000 for the Region’s USEPA funded
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Border Program, and from data collected in 2000 at 16 stations in the River located
from the International Boundary to the River's terminus at the Salton Sea, with some
stations in major agricultural drains tributary to the River. ~ Water quality sampling
was conducted pursuant to a Quality Assurance Project Plan (QAPP) that was
reviewed and approved by three senior level RB staff, including the Region’s Quality
Assurance/Quality Control (QA/QC) Officer (M. Carpio-Obeso, Ph.D., chemistry).
Water quality samples were analyzed in the Region 7 laboratory, certified by the
California Department of Health Services for inorganic chemistry and microbiology for
wastewater analysis.  Data collected by IBWC, and photodocumentation from
binational monthly tours of the New River in Mexicali, were reviewed.

Watershed data used to quantify bacteria loads from human activities and natural
sources are discussed below. :

Analysis for Point Sources in the US
Point sources evaluated for the source analysis include:

o Nine wastewater treatment facilities that discharge effluent into the New River
pursuant to the National Pollutant Discharge Elimination System (NPDES)
program, and ' 4

‘e Nine NPDES Confined Animal Feeding Operations (CAFOs) located within the
‘New River watershed.

Analysis for Nonpoint Sources:

- Nonpoint sources evaluated for the source analysis include:

o Data from major agricultural drains in the Alamo River watershed collected in
2000; |

o Stormwater runoff draining into the New River from farmland, roads, and Valley
communities; |

o Urban runoff;

e Natural sources include warm- and cold-blooded wildlife and wind deposition,
and

¢ Point and nonpoint sources from the Mexicali Valley in Mexico.

LINKAGE ANALYSIS

The linkage analysis specifies the critical quantitative link between the applicable
WQSs and the TMDL such that the total loading to the New River will result in
attainment of the numeric target. The Linkage Analysis for the New River describes
the relationship between numeric targets and pathogens sources, and is the analytical
basis upon which the load allocations for these sources are based, such that the total

New River Pathogen TMDL _ 5



loading to the New River will result in attainment of numeric targets. This information
is useful to evaluate the degree and duration of required effort, including mitigation.
options, to achieve WQOs. A one-to-one relationship between load allocations and
numeric targets exists for this TMDL. - :

The Linkage Analysis was developed by analyzing flow and pathogen concentrations
in the New River, with pathogen sources in the watershed. This allowed for simple
linkages between sources of pathogens, numeric targets, and the total assimilative
capacity of the River, which is the highest pathogen load the River can assimilate
without exceeding numeric targets. Scientific publications focusing on microbiology
and human health were also reviewed (e.g., USEPA 1986; Thomann and Mueller -
1987; Pickett 1997; Mancini 1978).

LOAD ALLOCATIONS

USEPA TMDL guidelines (USEPA 1991) define the maximum allowable pollutant load
as the total load of a particular pollutant that can be present in a waterbody and still
attain and maintain designated beneficial uses. The maximum allowable poliutant
load is reduced by a margin of safety. The remainder is allocated to wasteload
allocations (WLAs) for point sources, and load allocations (LAs) for nonpoint sources.

Density-based WLAs for point sources and LAs for nonpoint sources were established
using conservative analyses, even for relatively minor loading sources, to ensure
attainment of numeric targets, and expressed in terms of fecal coliforms, E. coli, and
enterococci organisms. Allocations accounted for future growth and possible water
transfers, and were expressed as organism density (i.e., number of organisms in a
given volume of water) rather than organism mass (i.e., pounds per day) based on
scientific literature indicating density is more significant than mass when establishing
limits to protect public health and beneficial uses.

TMDLs include a margin of safety (MOS) to account for data uncertainty, growth,
critical conditions, and lack of knowledge. Data uncertainty is relatively insignificant
for this TMDL given that the relationship between effluent limits and water quality is
well documented in scientific literature. To address uncertainty in bacterial die-off and
regrowth dynamics, an aggressive monitoring and review plan was implemented to
ensure data needed to determine compliance with WQSs .or TMDL revision was
collected.
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IMPLEMENTATION PLAN

The implementation plan for the New River Pathogen TMDL is divided ihto Phase
Phase | and ll. Phase 1:

o Requires actions for responsible parties, and recommends actions for other
agencies/organizations;

o provides time schedules for actions to be taken;

e requires monitoring and surveillance to determine progress attaining deadfines,
milestones, and WQSs;

o identifies a means for TMDL compliance;

o evaluates economic impacts of TMDL implementation, and

o identifies potential funding sources for pollution control.

Monitoring and reporting is critical to the success of this TMDL, and necessary to
ascertain compliance with numeric targets, LAs, WLAs, and WQSs; the accuracy of
assumptions and hypotheses used to develop the TMDL, and the need to refine TMDL
components.

Phase 1l will be implemented if water quality targets are not achieved in Phase I.
Phase Il requires further assessment of bacterial contributions from sources not
addressed in Phase |, and implementation actions to control these sources. This
multi-phased approach allows for immediate control of major pathogen sources while
allowing time for monitoring and further scientific study for Phase I planning.

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

TMDL development requires a CEQA Checklist pursuant to California Code of
Regulations Title 23, section 3777, subdivision (a)(1) through (3); Public Resources
Code section 21159, subdivision (a)(1) through (3); and California Code of
Regulations Title 14, section 15187, subdivisions (b) and (c)(1) through (3). The
CEQA Checklist identifies physical, biological, social and economic factors that might
be affected by the proposed project. Where appropriate, the evaluation includes an
analysis of feasible reasonably foreseeable mitigation measures identified for those
impacts; and an analysis of reasonably foreseeable alternative means of compliance
with the requirements of this project, to avoid or eliminate the identified impacts.

Environmental factors evaluated include: Aesthetics, Biological Resources, Hazards &
Hazardous Materials, Mineral Resources, Public Services, Utilities/Service Systems,
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Agriculture Resources, Cultural Resources, Hydrology/Water Quality, Noise,
Recreation, Air Quality, Geology/Soils, Land Use/Planning, Population, and
Transportation/Traffic. This document also discussed alternatives to the proposed
project.

RB biologists completed the CEQA analysis by reviewed technical papers, and
consulting with CDFG, USFWS, and other experts, fo ensure protection of threatened .
or endangered species as required by The California Endangered Species Act (Fish
and Game Code 2080).

LINKING SCIENCE TO THE DEVELOPMENT OF‘ENVIRONMENTAL REGULATION

The basin plan amendment process is the mechanism used to include science into the
policy making regulatory process.

The basin plan amendment process for a TMDL requires:

¢ Document preparation
o Staff report
o Environmental (CEQA) checklist
o Draft amendment
o Draft resolution
o Consulting with agencies with jurisdiction (23 CCR 3778)
o External scientific peer review
o Public notification of RB public hearing (notice of a public hearing/notice of
filing) at least 45 days prior to the meeting (23 CCR 3777)
o Responding to public comments (23 CCR 3779; APM p. 30)
o Adoption hearing
o Transmitting two copies of administrative record to SB-basin planning unit for
review
o Participating in SB workshop and publlc meeting
o Filing a Notice of Decision with Secretary of Resources Agency for public
posting for at least 30 days
o Review/approval by Office of Administrative Law
e Review/approval by USEPA
e Incorporation of the amendment (TMDL) into the Basin Plan.

Science is incorporated in several of the above processes as discussed in the
preceding pages of this report. :
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LINKING SCIENCE TO THE DEVELOPMENT OF ENVIRONMENTAL REGULATION

The basin plan amendment process is the mechanism used to include science into the policy making
regulatory process.

The basin plan amendment process for a TMDL requires:

¢ Document preparation
o Staff report
o Environmental (CEQA) checklist
o Draft amendment
o Draft resolution
Consulting with agencies with jurisdiction (23 CCR 3778)
'External scientific peer review
Public notification of RB public hearing (notice of a public hearing/notice of filing) at least 45 days
prior to the meeting (23 CCR 3777)
Responding to public comments (23 CCR 3779; APM p. 30)
Adoption hearing
Transmitting two copies of administrative record to SB-basin planning unit for review
Participating in SB workshop and public meeting
Filing a Notice of Decision with Secretary of Resources Agency for publlc posting for at least 30 days
Review/approval by Office of Administrative Law
Review/approval by USEPA
Incorporation of the amendment (TMDL) into the Basin Plan.

Science is incorporated in several of the ébove processes as discussed in the preceding pages of this report.

Alamo River TMDL

©I



‘Agyenb Joiem | uswsuyal TGN 1o} | ,
anoidwi pue ajejnbas | pesu ayj Jo ‘possiyoe "ajep oyoads Aq
o} yoeoidde paysiojem |  ase SSOAA ‘PoLNOSO |  (s)prepue)s Ayjenb
| Lnstioy, e sasnbay | SAeY SUCHEJOIA Jojem aasiyor
‘Jels pajins pue ‘saoinos jutoduou 31 seuuua}ep O} S92IN0S e 10}
‘ajqeabpajmouy pue juiod jo uonenbas | Buuopuow | ueid uonejuswedun
ynioal pue |euontpes} uey) xajdiod: aoueldwon . dojeneg
uofjupe sdnpas ajow Apueoyiubis S30IN0S |je
0} fyred Aiejes s Juowdojansp TAN.L "JJOAISS3) 9U} OJUI | 104 Buipeo) jueinjjod
'siojem Buineoar ayy | esesjas o} papiuued 10} suonesoje
"ssao0id Jo (sjqeysy ‘siqetums ase (Ajaanosyjoo peoj sisem
Bugoenuoo sjeig ‘soppads aAIsues pue Ajjenpinipui) pue peoj ubissy
ay) euljuesns Joj jepqey “6a) . sssbreyosip | - sjuawipas
sasn jeidoysusq ayj.pue JUStUIpas JO Junowe | o1 fyoedes Buipeo)
‘suonipuoo (-0} ‘ABojoiq ay) saysiige)se JO uoneuILIB)ag
‘spoenuod 1TanL aenbe ‘ABojooixo) Ayoedea peoj ainjeioy|
pue ‘diNvMS ‘sajoads pausjessy) | ey ‘seaoaiqo Ayenb pue siskjeue
‘Gundwes o} *6-8) jeoibojoiq lajem Buipasoxe SYNUBIOS WO 1y
$90IN0Sa4 SO pue ‘(podsues; JnNoYum jdacoe ues PaALIdP SSjewWwss
pue aje} ‘Asiwieyoolq | JOAU By SjuSWIPSS Jo pue (Ansjwayo
‘(sysia ‘sepjoysad | Ayoeded ey} SUILLGIAP | g poseq sasjeue
pue saidoo Jo} ~ pue juauspas Jo} | 0} (Bulepows ‘soysnels - pue Buydwes)
juswesinquial) sjan9] Juelnjjod uaiuns | ‘ABojoipAy ‘AB0j0oIX0) sjuswainsesaw
'oje ‘saueiqy) ““6°8) Jeolwayo (-0)@ | ‘ABojoiqosoiw ‘ABojoiq | _ pioy uo paseq
‘aumjessy ‘ssonoesd jeanynoube ‘Ansiweyo) aousiog siskjeue 201nog JOALY
o|jueIos ‘ABojoIpAY ‘sajes . owely Joj (sTAN.L)
Bujssaooe Moy -6°9) jeaisAud ayy :pasinba) ‘'speo Ajeq wnwixepw
ajepoed o | jo abpamous sasnbai TAWL jo Juswdojerag  ejoL YIS jo uondopy
JaL e Buluuisieg :
(anoudwj 0) moy) (pasn si sousios moy)  (pasn s 80usIoS Jeym) (posn si SOUSIOS BJeM)
SUOHEPUSWILLIOIDY Aeyusuiion uoisioaq ui sjoy Buuesuibuz — aouspg  weiboid ‘Aoijod ‘ue|d

(1-¥) speog Jsem oy} e Bupfepy-uioisioeq ul Burieeuibuz p e0UsrS JO 80y
JBARY owrely ayj ut Jis Joj speo] Ajleq wnunxep je3ol

L -V XIAN3ddV -



APPENDIX A -7

Total Maximum Daily Load for Silt in the Alamo River

Role of Science & Engineering at the Water Boards (R-7)

The Alamo River originates in Mexicali, Mexico, flows northward across the Intemational Boundary, then
traverses approximately 60 miles of Imperial Valley before discharging into the Salton Sea. The River
consists almost entirely of agricultural discharges from the Imperial Valley, and is on California’s Clean Water
Act (CWA) Section 303 (d) list because cument sediment loads violate water quality standards (WQS)
contained in the Water Quality Control Plan for the Colorado River Basin Region (a.k.a. Basin Plan).

WQSs consist of beneficial uses, water quality objectives, and related policies based on such uses. The
WQOs are either numerical or narrative and are designed to protect the most sensitive beneficial uses.
Tables 1 and 2, below, summarize the beneficial uses and water quality objectives addressed by the Alamo

River Siltation/Sedimentation TMDL

Table 1: Beneficlal Uses Addressed in Sedimentation/Siltation TMDL for Alamo River

Designated Beneficial Uses of Water

Description

Warm Freshwater Habitat (WARM)

Uses of water that support warm water ecosystems including, but not
limited to, preservation or enhancement of aquatic habitats,
vegetation, fish, or wildlife, including invertebrates.

Wildiife Habitat (WILD)

Uses of water that support terrestrial ecosystems including, but not
limited to, the preservation and enhancement of terrestrial habitats,
vegetation, wildlife (e.g., mammals, birds, reptiles, amphibians,
invertebrates), or wildlife water and food sources.

Presemvation of Rare, Threatened, and
Endangered Species (RARE)

Uses of water that support habitats necessary, at least in part, for the
survival and successful maintenance of plant or animal species
established under State or Federal law as rare, threatened or
endangered. ’

Water Contact Recreation (REC I)!

Uses of water for recreational activities involving body contact with
water, where ingestion of water is reasonably possible. These uses
include, but are not limited to, swimming, wading, water-skiing, skin
and scuba diving, surfing, white water activities, fishing, and use of
natural hot springs.

Non-Contact Recreation (REC Il)

Uses of water for recreational activities involving proximity to water,
but not normally involving contact with water where ingestion of water
is reasonably possible. These uses include, but are not limited to,
picnicking, sunbathing, hiking, beachcombing, camping, boating,
tidepool and marine life study, hunting, sightseeing, or aesthetic
enjoyment in conjunction with the above activities.

Source:  California Regional Water Quality Control Pian for the Colorado River Basin Region (CRWQCB

7,1994)

! The only known REC | usage is infrequent fishing activity.

Alamo River TMDL



Table 2: Summa

of WQOs Addressed by Sedimentation/Siitation TMDL for Alamo River

Parameter Water Quality Objective
Discharges of wastes or wastewater shall not contain suspended or settieable solids in

Suspended Solids concentrations which increase the turbidity of receiving waters, unless it can be
demonstrated to the satisfaction of the Regional Board that such alteration in turbidity does
not adversely affect beneficial uses.
The suspended sediment load and suspended sediment discharge rate to surface waters

Sediment shall not be altered in such a manner as to cause nuisance or adversely affect beneficial
uses. ~

Turbidity Waters shall be free from changes in turbidity that cause nuisance or adversely affect
beneficial uses. '

Chemical No individual chemical or combination of chemicals [e.g., chlorinated pesticides] shall be

Constituents present in concentrations that adversely affect beneficial uses. There shall be no increase in
hazardous chemical concentrations found in bottom sediments or aguatic life.

Biostimulatory Waters shall not contain biostimulatory substances [e.g., phosphate] in concentrations that
produce aquatic growths to the extent that such growths cause nuisance or adversely affect

 Substances beneficial uses.

Source:  Califomia Regional Water Quality Control Plan for the Colorado River Basin Region (CRWQCB
7,1994)

For the Alamo River, the most sensitive designated beneficial uses to be addressed in the
Sedimentation/Siltation TMDL include: warm freshwater habitat (WARM); wildlife habitat (WILD); preservation
of rare, threatened, and endangered species (RARE); and contact and non-contact recreation (REC | and
REC II). One of the main scientific challenges faced by the Regional Board regarding the silt impairment was
the lack of a numeric objectives for silt in the Basin Plan. The Alamo River Siltation/Sedimentation TMDL
bridged that gap. TMDLs are required by the CWA. They are developed and implemented to achieve
ambient water quality standards (WQS) by quantifying and controlling point and nonpoint sources of poilution

and establish a quantifiable loading that assures compliance with WQS. Several tasks necessary to develop

a TMDL require comprehensive scientific study or.research to complete. These include: problem statement,
numeric target, source analysis, linkage analysis; load allocation, and implementation plan. A CEQA analysis
and independent peer review of the scientific components of a TMDL by professionals with expertise in the
TMDL discipline are also needed.

The Alamo River Silt TMDL was developed by a multi-disciplinary team of Regional Board staff with a variety
of expertise, including: environmental, civil and chemical engineers; soil scientists; biologists; geologists,
pesticide specialists, and economists. Information also was obtained from scientific publications, and State,
Federal and local agencies (USEPA, CDFG, USBOR, SWRCB, lID, Farm Bureau, and others). The scientific
role of these individuals and agencies in the development of the Alamo silt TMDL is provided beiow.

PEER CE

Sclentific Peer Review: The Alamo River Silt TMDL was peer reviewed pursuant to the Califomia Health and
Safety Code Section 57004, to ensure it was scientifically based. Section 57004 of the Health and Safety
Code requires that the “scientific basis™ and “scientific portions” of a TMDL (i.e., parts of a TMDL premised
upon or derived from empirical data or other scientific findings, conclusions or assumptions) under go extemal
peer review by professionals from institutes of higher leaming (National Academy of Science, University of
California, California State University, etc.) to ensure the TMDL utilizes sound scientific knowledge, methods,
and practices. Peer Reviewers for the Alamo River Silt TMDL are listed below with their expertise.

Alamo River TMDL
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e Alex Home, Ph.D., Department of Civil and Environmental Engineering, University of Califomia,

Berkeley, Toxicology;

Ray Krone, Ph.D., Ray B. Krone & Associate, Sedimentation and Hydraulics, and -

Larry Schwankl, Ph.D., PE, LAWR, Department of Civil and Environmental Engineering, University of
Califomia, Davis, Hydrology.

Silt TMDL. Technical Advisory Committee: Another challenge faced by the Regional Board regarding water
quality control policy for silt was that it needed to identify best management practices to effectively implement
the policy. The imperial Valley Sedimentation/Sittation TMDL Technical Advisory Committee (Silt TMDL TAC)
was established in December 1998 to advise RB staff with the TMDL development and implementation
process. Committee members represented stakeholder agencies, groups or landowners, and provided local
knowledge, experience, and the concems and perspectives of the stakeholder groups. Members of the
Sedimentation/Siltation TMDL TAC include:

Audubon Society/Sierra Club
- Coachella Valley Water District
Desert Wildlife Unlimited, Inc.
Farmers from the Imperial Valley
Imperial County Agricultural Commissioner
Imperial County Farm Bureau and Imperial Valley Vegetable Growers Association
imperial Irrigation District (1ID)
Salton Sea Authority
. Salton Sea Science Subcommittee :
~Sonny Bono Salton Sea National Wildlife Refuge
 State Water Resources Control Board (State Board)
. University of Califomia Cooperative Extension, Holtville Field Station
" U.S. Bureau of Reclamation (USBR)
U.S. Filter Corporation
U.S. Fish and Wildlife Service

They were instrumental not just in reviewing the technical elements of the TMDL, but they were also key
players in identifying and recommending best management practices (BMPs) to attain the goals of the TMDL.

PROBLEM STATEMENT

The problem statement provides background information for TMDL development, including violations of
WQSs prompting development. Numerous scientific sources were used to develop the problem statement for
the Alamo Silt TMDL. These are categorized and discussed below. ,

Historical Data: Historical data for the Alamo River collected by IID from 1895 to 1999, and through State
Board's Toxics Substances Monitoring (TSM) Program from 1978 to 1999, clearly indicate beneficial uses of
the Alamo River are impaired due to excess sediment. These data were the basis for placing the Alamo on
Califomia's CWA 303 (d) list for sediment impairments, and used to develop the problem statement.

Water Quality Standards: Sediment concentrations in the Alamo River violate WQSs established for the
River in the Region's basin plan. Water quality standards consist of designated uses (a.k.a. beneficial uses in
the CWC) and water quality criteria (a.k.a. water quality objectives in the CWC). Water quality criteria
(objectives) are numeric or namative water quality characteristics or constituents established to protect
designated (beneficial) uses that are derived from rigorous scientific study (USEPA and others).

Alamo River TMDL
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Hydrogeologic Setting: RB staff characterized the hydrogeology of the Alamo and surrounding area by
reviewing land use maps, imperial County land use data, and geologic publications. Staff also collected flow
data, conducted field inspections, and consulted with 1ID, USBR, and United States Geological Survey
(USGS). Soil classifications were obtained from scientific literature using soil descriptions from the Natural
Resources Conservation Service (Zimmerman, 1981).

Biological Setting: RB staff conducted fieldwork, reviewed scientific literature (Setmire et. al, 1999; Keeney,
2000) and consulted with COFG, USFWS, and the Salton Sea Authority to characterize the terrestrial and
aquatic ecosystems of the Alamo River, Salton Sea, and Imperial Valley agricultural drains. Habitats and
species (indigenous and transient) were identified, including several federal or state threatened and/or
endangered, and the ecological significance of the Alamo and nearby waters for migrating birds using the
Pacific Flyway.

Aquatic life and nutrient impacts: RB staff researched scientific literature to document sediment impacts to
the aquatic environment (e.g., Muncy et al, 1997), and reviewed studies evaluating nutrient concentrations
and impacts to the Salton Sea, and contributions of nutrient bound sediments from the Alamo to the Sea
(Federal Water Quality Control Administration, 19780; Holdren, 200; Cagle, 1998; efc.).

Pesticides: Sediment may carry DDT, DDT metabolites or insoluble pesticides (e.g., toxaphene), and pose a
significant threat to aquatic and avian communities, and people consuming fish from pesticide laden waters,
due to bioaccumulation. To evaluate for impacts to aquatic life from pesticides bound to bottom/suspended
sediment, sampling locations were selected in the Alamo for State Board's Toxic Substance Monitoring (TSM)
Program. The TSM Program was developed by State Board in 1976 to provide a uniform statewide approach
to detect and evaluate the occurrence of toxic substances in surface waters. The program targets water
bodies with known or suspected impaired water quality, and evaluates fish and other aquatic life for trace
elements, PCBs, and pesticides. CDFG biologists assist to implement the Program by conducting field
studies with RB staff to collect fish (or other organisms) at selected sampling' locations. Samples are
evaluated for toxicity by UC Davis chemists (Larry LeBlanc, Ph.D., and others).

RB staff conducted an extensive literature search to evaluate pesticide impacts on the aquatic environment,
human health and biota (e.g., Bennett, 1998;Genium, 1999; Kaloyanova and Mostafo, 1991; Muncy et al,
1979; and several studies by USGS, USFWS, USBR and USEPA), and compared results from the TSM
Program with local DDE studies conducted by IID, CDFA, and USGS spanning over fifteen years. Experts on
pesticide occurrence in the Alamo were consulted (e.g., Setmire, USGS; Eccles), and scientifically defived
action levels issued by the Food and Drug Administration (FDA) and National Academy of Scnence (NAS)
used to determine public health and ecological threats.

NUMERIC TARGET
The numeric target identifies in-stream goals for the TMDL that ensure attainment of applicable WQSs.

Numeric targets for the Alamo River Silt TMDL were selected to attain and maintain basin plan standards for
total suspended solids (TSS) and turbity, and to provide a basis to evaluate TMDL success. Numeric targets
were based on reasonable levels for protecting aquatic life from the direct effects of suspended sediment in
the aquatic environment rather than nutrient or pesticide impacts, and relied on scientific literature, monitoring
data, and best professional judgment. Water column sediment indicators were selected for numeric targets
using EPA's Profocol for the Development of Sediment TMDLS (USEPA, 1999b), and considered studies
specific to warm water systems (Waters, 1995; Winger, 1981), NAS' recommended TSS concentration fo
protect aquatic fife (based on a literature survey of the direct effects of suspended solids on the life cycle of
freshwater fish by the European Inland Fisheries Advisory Council in 1964), and EPA’s Quality Criteria for
Water, which supports NAS' recommended criteria. Long term monitoring in progress may be used to refine
the numeric target, as knowledge of the problem and solution increase with data collection and analysis.

Alamo River TMDL
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SOURCE ANALYSIS

The source analysis identifies and describes the magnitude and location of all significant point, nonpoint and
background sources of pollutant to a waterbody. Several scientific disciplines contributed to for the source
analysis for this TMDL including: geology, topography, land use, limnology, statistics, hydrology, and soil
physics.

The Alamo River source analysis identified and quantified sediment loading to the River from human activities
(NPDES discharges, agricultural discharges, drain system maintenance, urban runoff, and wastewater from
Mexico), and from natural processes (in-stream erosion, wind deposition and stormwater runoff). RB staff
evaluated sediment fransport in the Alamo from 1978 to 2001, by measuring TSS and turbidity in water
samples collected from downstream reaches. Water quality sampling was conducted pursuant to a Quality
Assurance Project Plan (QAPP) that was reviewed and approved by three senior level RB staff, and the
Region's Quality Assurance/Quality Control (QA/QC) Officer (M. Carpio-Obeso, Ph.D., chemistry). Water
quality samples were analyzed in the Region's laboratory, certified by the Califomia Department of Health
Services for microbiology and inorganic chemistry for wastewater analysis. Sediment data from IID (1995-
1999), the USBR, and from State Board's TSM Program (1978 to 1999) was also reviewed. Watershed data
and methods used to quantify sediment loads from human activities and natural sources are detailed below.

Analysis for Point Sources: Monthly suspended solids load discharged to minor drains was calculated for
each point source (i.e., NPDES facilities) by multiplying the facility's reported monthly effluent flow by the
reported monthly effluent TSS concentration.

Analysis for Nonpoint Sources: Monthly suspended sediment load in the Alamo at the Intemational
Boundary with Mexico was calculated by multiplying monthly average TSS concentration by total monthly

o Monthly flow data for the minor drains was estimated from monthly iigation water deliveries for areas
_served by the drains;

o Missing monthly flow data for major drains was estimated using statistical analyses of existing ma]or
drains flow data and the irrigation delivery data for areas served by major drains;

» Monthly suspended sediment load for minor drains discharging into the Alamo was determined by
mumplymg the estimated monthly flow of each minor drain by the average TSS concentration for the
minor drains; :

« Monthly suspended sediment load for major drains discharging into the Alamo was determined by
multiplying the flow of the drain by the TSS concentration for the maijor drains;

»  Potential loads from drain dredging operations was estimated from TSS monitoring data collected by RB
staff upstream and downstream of dredging operations, and from flow data from IID;

» Estimated loads from stormwater runoff from farmiand and urban areas in the Alamo River watershed
was calculated using precipitation data from 1994 through 1999, and a TSS of 150 mg/L for urban runoff
(Temrene Institute and USEPA, 1994), and

o The estimated potential cumulative loading from in-stream erosion and wind deposition in the drains was
determined by mass balance .

Alamo River TMDL
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A Regional Board registered civil engineer developed a two-dimensional model for the source analysis. The
model also served as a foundation for load allocations (discussed below) and became part of the TMDL
administrative record. As such, it was also peer reviewed.

LINKAGE ANALYSIS

The linkage analysis specifies the critical quantitative link between applicable WQSs and the TMDL such that
total loading to the Alamo River will result in attainment of the numeric target. The linkage analysis for the
Alamo Silt TMDL describes the relationship between the numeric target and sediment sources, and the
analytical basis in which the load allocations for these sources are based. The linkage analysis was
developed by analyzing the flow and sedimentation regimes in the Alamo River watershed (both relatively
stable), with the sediment and water sources in the watershed (both relatively uniform and widespread).
These factors allow simple linkages between sources of sediment, numeric targets, and the total assimilative
capacity of the Alamo River for sediment. The assimilative capacity is the highest sediment load the River can
assimilate without exceeding its numeric targets.

L LOCATIONS

USEPA TMDL Guidelines (USEPA, 1991) define the maximum allowable poliutant load as the total load of a
particular pollutant in a water body that ensures designated beneficial uses are attained and maintained. The
guidelines recommend that the TMDL be reduced by a factor that accounts for uncertainty, the margin of
safety, and, when appropriate, an allocation for future growth. The remaining aliowable poliutant load is
distributed equitably among existing point sources and nonpoint sources of poliution.

Aliocations for the Alamo Silt TMDL are based on data analyses that indicate sediment inputs into the Alamo -
are mainly from agricultural drain discharges, the discharge from Mexico at the intemational Boundary, and
natural sources (in-stream erosion, and wind-deposited sediment). To account for some of the uncertainty in
load contributions from the various drains, Regional Board staff divided the Alamo River into six (6) sections
for monitoring and assessment. To allocate mass load amongst the drains, the total mass load allocated for
the segment was distributed based on the proportion of flow of each drain to the total flow within the segment
on a yearly basis. This method of allocation accounts for agricultural acreage served by each drain and
promotes watershed-wide implementation of BMPs. Yearly mass load allocations account for monthly
fluctuations and data uncertainty.

Load ‘allocations (LAs) are required for all nonpoint sources and wasteload allocations (WLAs) for all point
sources. RB staff developed a two-dimensional spreadsheet model described below, to calculate load and
waste load allocations for the Alamo River Silt TMDL.

Load Allocations: To determine LAs for nonpoint sources, the Alamo River watershed was divided into
seventy-one (71) minor drains and five (5) major drains. Based on the source analysis, ten (10) mg/L of
sediment in the Alamo River were allocated to natural sources including wind deposition and: erosion, and
another 10 mg/t were allocated to the margin of safety. The TSS balance was attributed to loading from minor
and major drains. The concentration used to determine the fotal load allocation for each section was
computed by adding the allocation for natural sources to the margin of safety in terms of concentration, and
subtracting this sum from the suspended sediment target concentration for the River. - Total load allocations
for each section (for all drains within a section) was determined by multiplying the total load allocation
concentration by the total flow within the section. Load allocations for each drain was determined by
multiplying the percent flow by the total section load allocation. The load allocation for the Alamo River at the

International Boundary, which is minimal, was also considered in the Source Analysis. ‘
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Wasteload Allocations: There are no direct dnscharges of wastes into the Alamo River from point sources.
However, thirteen (13) NPDES facilities have permits to discharge into drains tributary to the River. A
wasteload allocation for these facilities equal to twice their current TSS loading rate was used to allow for
potential expansion. An additional wasteload allocation of 1000 tons per year was used for future point
sources.

The development of LAs and WLAs also considered future water use that could impact suspended sediment
concentrations in the Alamo specifically, population expansion, and water transfers between lID and San
Diego County Water Authority, Coachella Valley Water District, or Los Angeles Metropolitan Water District.

IMPLEMENTATION PLAN

The Implementation Plan for the Alamo River Sit TMDL was based on a self-determined model of
compliance, and allows agricultural dischargers in the watershed to continue to operate under a waiver of
waste discharge requirements provided implementation efforts are reasonable. In addition to the best
management practices identified and recommended by the Silt TAC, RB staff researched technical papers
(e.g., RE. Sojka, USDA Agricultural Research Service), and consulted with USDA Natural Resources
Conservation Service, University.of California Cooperative Extension, environmental consultants (e.g., Jones
& Stokes Associates), and technical experts with federal, state, and local agencies to develop a list of efficient
and cost effective sediment reduction BMPs. Moreover, an Economics Technical Advisory Committee
(ETAC) was established to evaluate the costs (i.e., assess potential econoimic impacts) resulting from the
BMPs that were likely to be implemented by farmers.

The Implementation Plan requires farmers to implement best management practices (BMPs) to control the silt
coming from their fields and to monitor and report effectiveness of BMPs. It also requires the IiD to implement
BMPs to control the impacts caused by drain maintenance operations and to monitor and report on impacts
and effectiveness of BMPs. The Implementation Plan specifically requires IID to develop a Drain Water
Quality improvement Plan (DWQIP), proposing a program to monitor:

- water quality impacts caused by dredging operations in the drains and the effects of dredging
operations in the Alamo River Delta on water quality and the Delta habitat;

e representative water samples from major drains, and a statistically representative number from small
drains tributary to the Alamo River, for analysis of flow, TSS, turbidity, and nutrients;
a statistically representative number of irrigation locations for TSS;
a statistically representative number of drains at a location sufficiently upstream of the outfalis to the
River to provide an indication of silt reduction due to field BMP implementation, and

o sediment impacts from storm events.

A DWQIP and QAPP were developed by IID for review and approval by the RB Executive Officer.

The Implementation Plan also recommends that the Imperial County Farm Bureau (ICFB) implement their
*Voluntary Watershed Program" throughout the Valley to address sediment pollution from farmiand. Farmers
discharging sediment into the Alamo or fributary drains are required to submit and implement water quality
improvement plans identifying self-determined sediment control measures, and water quality improvements.
An electronic database was developed by the Farm Bureau to accommodate plans submitted by farmers, and
reporting requirements to the Regional Board. Implementation monitoring reports from 1iD and the Fam
Bureau are reviewed by RB staff.

Alamo River TMDL



The TMDL Implementation Plan also requires RB staff to conduct comprehensive monitoring and surveillance
programs throughout the implementation period. A sediment TMDL implementation QAPP and a monitoring
plan to monitor turbidity, dissolved oxygen, salinity, temperature, and pH from seven (7) locations on the
Alamo River was developed. Monitoring and reporting conducted by RB staff, ID, Farm Bureau and others, is
a critical component of TMDL implementation, and required to evaluate compliance with the TMDL numeric
target, load and wasteload allocations, and WQSs; the aocuracy of assumptions and hypotheses used to
develop the TMDL, and the need to refine TMDL.

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

TMDL development requires a CEQA Checklist pursuant to the Califomia Code of Regulations Title 23,
section 3777, subdivision (a)(1) through (3); Public Resources Code section 21159, subdivision (a)(1) through
(3); and California Code of Regulations Title 14, section 15187, subdivisions (b) and (c)(1) through (3). The
CEQA Checklist identifies physical, biological, social and economic factors that might be affected by the

proposed project. Where appropriate, the evaluation includes an analysis of feasible reasonably foreseeable-

mitigation measures identified for those impacts; and an analysis of reasonably foreseeable altemative means
of compliance with the requirements of this project, to avoid or eliminate the identified impacts. Evaluated

environmental factors include: Aesthetics, Biological Resources, Hazards & Hazardous Materials, Mineral

Resources, Public Services, Utilitles/Service Systems, Agriculture Resources, Cultural Resources,
Hydrology/Water Quality, Noise, Recreation, Air Quality, Geology/Soils, Land Use/Planning, Population, and
Transportation/Traffic.

RB staff consulted with CDFG to complete the CEQA analysis to ensure protection of threatened or
endangered species as required by The Califomia Endangered Species Act (Fish and Game Code 2080).
USFWS was also consulted, and other experts.

NATURAL ENVIRONMENT STUDY

The Natural Environmental Study (NES) supplements the CEQA Checklist, and provides biological studies
and information needed for environmental documents to satisfy legal requirements of state and federal
statutes. TheNESdocumnismebmbgmalmsoumesmmepmjectamaaMassessesmpactsﬁom
altemative projects on those resources.

To complete the NES for the Alamo River Silt TMDL, RB biologists reviewed technical papers researching
habitat, vegetation, and species in the Alamo River and Salton Sea delta. The distribution of plant
communities was mapped based on survey information and recent aerial photographs. Environmental
impacts to habitat and wildlife were assessed, including: Southem willow scrub, non-native Tamarisk scrub,
cismontane alkali marsh, freshwater marsh, mudfiats, and open water. Loss of valuable habitat used by
sensitive species in the Salton Sea delta due to reduced silt from TMDL implementation, was also evaluated.
RB staff consutted with CDFG to complete the NES. USFWS was also consulted as appropriate.

Alamo River TMDL
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LINKING SCIENCE TO THE DEVELOPMENT OF ENVIRONMENTAL REGULATION

The basin plan amendment process is the mechanism used to include science into the policy making
regulatory process.

The basin plan amendment process for a TMDL requires:

Document preparation
o Staff report
o Environmental (CEQA) checklist
o Draft amendment
o Draft resolution
Consulting with agencies with jurisdiction (23 CCR 3778)
Extemal scientific peer review
Public notification of RB public hearing (notice of a publlc hearing/notice of ﬁlmg) at least 45 days
prior to the meeting (23 CCR 3777)
Responding to public comments (23 CCR 3779; APM p. 30)
Adoption hearing
Transmitting two copies of administrative record to SB-basin planning unit for review
Participating in SB workshop and public meeting
Filing a Notice of Decision with Secretary of Resources Agency for publlc posting for at least 30 days
Review/approval by Office of Administrative Law
Review/approval by USEPA
Incorporation of the amendment (TMDL) into the Basin Plan.

Science is incorporated in several of the ébove processes as discussed in the preceding pages of this report.
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APPENDIX A-8
Total Maximum Daily Load for Nutrients in the Indian Creek Reservoir

Role of Science & Engineering in Decision-Making at the Water Boards (R-6)

Indian Creek Reservoir (ICR) in Alpine County was constructed with the dual purposes
of storing tertiary-treated wastewater exported from the Lake Tahoe watershed for
irrigation use, and providing a recreational trout fishery. The Lahontan Water Board
adopted numeric water quality standards for ICR based on the expected quality of
tertiary effluent. The reservoir became eutrophic, and fish kills occurred. ICR was
placed on the Clean Water Act Section 303(d) list of impaired waters. This triggered
the need for development and adoption of Total Maximum Daily Loads (TMDLs).

In 1989, the South Tahoe Public Utility District (STPUD) diverted wastewater to a new
reservoir and began maintaining ICR with fresh water from the West Fork Carson
River. Monitoring by STPUD after 1989 showed that, aithough nutrient levels
decreased, phosphorus concentrations remained high, dissolved oxygen depletion
continued during the summer months, and eutrophic conditions persisted (including
blooms of blue-green algae).

Lahontan Water Board staff completed a preliminary draft TMDL and TMDL
implementation program in 1999, based on evaluation of effluent data and ambient
water quality data, and on the projected nutrient flushing rates from STPUD's
‘maintenance program for ICR. The 1999 drafts were peer-reviewed by a scientist with
expertise in eutrophication problems. Her comments pointed out that:

o the preliminary draft TMDL targets for nutrients, based on existing water quality
objectives, were set at levels that would continue to maintain eutrophic
conditions

o Water Board staff had not accounted for internal loading of phosphorus to
surface waters from the reservoir's sediment

o The proposed implementation program with existing available water rights was
inadequate to achieve significant flushing of nutrients from ICR

As a result of the peer review comments, Lahontan Water Board staff undertook a
detailed review of the scientific literature on eutrophication and lake restoration, and



performed additional TMDL calculations to estimate nutrient loads from extemal and
internal sources.

It was determined that ICR was “phosphorus limited,” and that the TMDL should
necessarily focus on phosphorus. (That is, reductions in phosphorus loading would
reduce the other symptoms of eutrophication.) The additional literature research and
calculations resulted in estimates that intemal loading from the reservoir's sediment
accounted for 76 percent of the total phosphorus load. External sources, including
tributary inflow, surface runoff and atmospheric deposition accounted for only 24
percent. Based on this information, the Lahontan Water Board adopted a TMDL
strategy that would effectively address the intemal phosphorus loads.

Suggestions to improve science in the decision-making of the RWQCB:

1. Scientists at the Regional and State Water Boards need better access to the
scientific state-of-knowledge. The State Board should obtain and maintain at
least one institutional subscription to a broad-based electronic scientific journal
access system such as Ingenta, or institutional electronic subscriptions to a
number of key journals selected by staff from the various programs that need
access fo current scientific information (i.e., planning, monitoring, assessment,
TMDL programs). Access to these joumals should be available to all technical
staff of the State and Regional Boards.

2. State/Regional Board budgets should include routine allocations for purchase
of up-to-date scientific reference books and maintenance of adequate library
space and cataloging databases. State scientists should not have to subsidize
their projects through personal book purchases, go through weeks of red tape
to order needed references through current purchasing channels, or find that
valuable reference material has been discarded to save space.

3. Staff time should be allowed (and encouraged) for visits to university
libraries. Photocopying allowances should be included in budgets. Even if
electronic journal subscriptions become available, library visits are still useful to
access graduate theses on specific watersheds, and a broader range of
reference books. (The nearest university to Region 6's South Lake Tahoe
office is over 60 miles away in Reno, Nevada, and out-of-state travel
authorization may be required to use its library on state time.)



4. The State Board should resume allowing State/Regional Board scientists to
attend professional society conferences in their fields as “training,” at least for
conferences held in/near California. (Conferences in other states where no out-
of-state travel expenses are involved should also be allowed, e.g., conferences
on the Nevada side of Lake Tahoe, or in Reno, where employees can stay in
California.)

5. Regional Boards are unlikely to have staff with in-depth knowledge of all of the
scientific disciplines that may be involved in TMDLs and other types of
Regional Board activites. A general process for formal inter-Board
consultation, when needed, could be very useful. (Some informal consultation
already exists. For example, the TMDL Roundtable is developing a process for
“internal scientific peer review” of preliminary draft TMDL products. A more
formal process would require baseline allocations of staff time.)
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APPENDIX A-9

TMDL Development for Mercury in Cache and Bear Creeks
Role of Science & Engineering in Decision-Making at the Water Boards (R-5)

The Cache Creek, Bear Creek, and Harley Guich TMDL for Mercury (November
2004) is technical staff report that describes a total maximum daily load (TMDL) for
mercury in Cache Creek and two of its tributaries. These water bodies are considered
impaired because fish and water contain elevated levels of mercury. The TMDL
includes: development of numeric water quality targets, assessment of mercury
sources and loads, analysis of the linkage between methylmercury concentration in
fish and loads in sediment and water, assignment of load allocations, and monitoring
and implementation plans. The goal of this TMDL is to lower mercury levels in the
Cache Creek watershed such that humans and wildlife that eat fish from the creeks
are protected. Also, because Cache Creek is a significant source of mercury to the
Sacramento-San Joaquin Delta Estuary, lowering mercury levels in the Cache Creek
watershed will help to protect human health and wildlife in the Delta.

The numeric targets for this TMDL are in the form of concentrations of methylmercury
in fish tissue. The Basin Plan does not contain water quality objectives for mercury.
New targets were developed for the TMDL using biology, risk assessment, and
biechemistry. As part of the TMDL approval process, the Regional Board will adopt
the targets as site-specific, numeric water quality objectives and amend them into the
Basin Plan. The target calculations are based on methods recommended by the U.S.
Fish and Wildlife Service and the U.S. Environmental Protection Agency.

The TMDL incorporated a large amount of field data that included analyses of mercury
and methylmercury in fish, water, and sediment. Estimates of existing mercury and
methylmercury loads in Cache Creek were based on water data collected by Regional
Board Staff and others at seven primary sites, located in each of the main tributaries
and reaches of the creek. The water data showed that a significant portion of the
mercury load was unrelated to ongoing inputs from upstream inactive mercury mines.
Staff designed and conducted several special studies of the creek bed and smaller
tributaries to refine the source analysis.

The linkage between the methyimercury fish tissue targets and mercury sources is
complicated. Most of the mercury entering the creeks is in inorganic forms.
Sediment-dwelling bacteria convert a small portion of the inorganic mercury to
methylmercury, which is the most toxic form of mercury in the environment. Factors



affecting the formation and degradation of methylmercury include concentration of
inorganic mercury, temperature, pH, and availability of oxygen, sulfate, and nutrients.
Methylmercury bioaccumulates; that is, concentrations of methyimercury increase in
successive levels of the food chain. The degree of bioaccumulation depends on
availability, size, and species of prey, and metabolism of the consumer.
Understanding the linkage, then, required knowledge of biogeochemistry, biology,
microbiology, hydrology, statistics, and physics.

The heart of the linkage was a mathematical relationship between concentrations of
methylmercury in water and in fish. This relationship, derived empirically from the field
data discussed above, was used to calculate the overall reductions in methylmercury
loads needed to attain the water quality targets. The existing loads minus the
reduction and minus a margin of safety equaled the acceptable load, which is then
allocated among the various sources. The load estimates represented average
values. The margin of safety was included to account for both natural variation in
loads (range of potential values) and statistical uncertainty in estimating the true
average loads. -

Assigning load allocations is particularly difficult for a pollutant such as mercury, which
undergoes a transformation after leaving the source. With the exception of thermal
springs, sources in this watershed (inactive mines and contaminated stream bed
sediment) do not discharge methylmercury. .

A scientific understanding of the transport and fates of mercury and methyimercury
was important in crafting an implementation plan to reduce mercury loads. Given
staffs current understanding of the mercury/methylmercury cycle, some factors
affecting methylmercury production appear controllable in the Cache Creek
watershed, while others do not. The implementation plan seeks to reduce the
concentration of mercury in sediment by controlling inputs of concentrated sources of
mercury, such as discharge from inactive mine sites. To estimate the efficacy of mine
cleanup and other projects to reduce mercury loads, staff utilized their experience in
engineering, hydrology, geology, physics, and geochemistry. Levels of methylmercury
in fish could decline more quickly if other factors (besides concentration of inorganic
mercury) to address methylmercury production were better understood and
controliable. -
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APPENDIX A-12

Basin Plan Provisions Prohibiting Septic Systems and
Enforcement Actions requiring Waste Discharges to Septic Systems to Cease
from Spalding Tract and Stones-Bengard Subdivisions,

Eagle Lake, Lassen County

Role of Science & Engineering in Decision-Making at the Water Boards (R-6)

The Lahontan Water Board relied on science to make three separate decusmns at
Eagle Lake: 1) adoption of a prohibition of waste discharge, 2) declaring a public
health problem, and 3) adopting cease and desist orders (CDOs) agamst
individuals discharging wastes to ground water.

In 1984, the Lahontan Water Board adopted amendments to its Water Quality Control
Plan for the Lahontan Region (Basin Plan) for the Eagle Lake Hydrologic Unit. The
Regional Board imposed a waste discharge prohibition requiring discharges of waste
from septic systems to ground water within the Stones-Bengard Subdivision and the
Spalding Tract to cease by September-1989. The Water Board relied primarily on
nutrient and lake productivity data to support the prohibition. Contract resources and
staff time focused on collecting nutrient and lake productivity data and compiling a
preliminary nutrient budget for Eagle Lake. The Water Board contracted with the
Department of Water Resources and a private contractor for the water quality data. A
Chico State University Research Assistant conducted enumeration and identification
of phytoplankton samples. The Lassen National Forest also supported water quality
monitoring at Eagle Lake and several years of data had been collected allowing a
trend to be established. The Water Board determined that accelerated eutrophication
was occurring and since Eagle Lake is a closed basin lake with no outlet, the Board
determined reducing nutrient loading was critical in protecting Eagle Lake's unique
aquatic habitat (e.g., Eagle Lake trout — a unique subspecies of the rainbow trout,
considered for threatened and endangered species listing). In deciding to prohibit
discharges from new and existing septic systems at the Spalding Tract and Stones-
Bengard subdivisions, the Water Board also relied on housing and planning
information provided by Lassen County.

Following adoption of the Basin Plan amendments in 1984, Water Board staff, County
Health Department staff and contractors sampled over 100 domestic wells in the two
subdivisions for total and fecal coliform and fecal streptococcus bacteria. At two
different sampling events, 20 percent of the wells contained fecal coliform
concentrations in. violation of drinking water standards.: The Water Board passed a

1



resolution in 1986 declaring that a public health problem existed within the two
subdivisions. This determination, Supported by the Lassen County Health Department,
assisted the communities in obtaining grants for community sewer systems.

After the registered voters declined to assess fees to pay for the required match for
the grants, the Water Board adopted individual cease and desist orders for the more
than 900 property owners with existing septic systems. Again, the Water Board relied
on the bacteria data in making that decision. Several individuals petitioned the Board's
decision and the State Water Board approved funding for additional ground water
monitoring. The Department of Water Resources collected samples from several
domestic wells and found similar results to the Lahontan Water Board. Approximately
20% of the wells tested contained fecal coliform in concentrations that exceeded the
drinking water standard. The State Water Board upheld the Lahontan Water Board's
enforcement orders. |

The Stones-Bengard Community Services District now has a community sewer
system with lined evaporation ponds, and all property owners are connected. At
Spalding Tract, construction of a similar system will begin this year.

Suggéstion to improve science in the decision-making of the RWQCB:

1. Ground water investigations should incorporate monitoring wells designed and
located for the purpose of delineating and quantifying ground water pollution.
The available funding for the Eagle Lake studies was not adequate to provide

~ for installing new wells. Therefore, the Water Board had to rely on data
collected from individual domestic wells. Since domestic wells were
constructed with a variety of methods, including lack of sanitary seals and no
screening at discrete ground water depths, the results were criticized by some
stakeholders. Better funding for monitoring programs (both surface and ground
waters) is therefore essential to support critical water quality protection
decisions at the Water Boards. ‘ '
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APPENDIX A-16

Basin Planning Program: Adoption of Beneficial Uses for Wetlands
Role of Science & Engineering in Decision-Making at the Water Boards (R-6)

The current Water Quality Control Plan for the Lahontan Region (Basin Plan) was
adopted in 1994 and received final approval from the USEPA in 1995. The revised
plan was largely an editorial update of three earlier plans, with some new regulatory
language. Regulatory changes included the addition of: (1) new beneficial use
categories related to wetland functions; (2) new entries in the plan's beneficial use
table (Table 2-1) for about 500 wetlands; (3) a narrative water quality objective for
non-degradation of wetland communities and populations; and (4) policy language for
protection of wetlands in the plan’s implementation chapter (Section 4.9). The new
wetlands beneficial uses were Water Quality Enhancement (WQE) and Floodwater
Retention (FLD). Definitions of these uses are included in Chapter 2 of the Basin Plan.

Wetlands are considered surface waters of the State of California, and “jurisdictional”
wetlands are also waters of the United States. Water quality standards for surface
waters have always been applicable to wetlands.

The importance of natural wetland functions in protecting water quality in the Lahontan
Region had been recognized earlier in the State Water Board's 1980 Lake Tahoe
Basin Water Quality Plan. (The regulatory provisions of that plan are now contained in
Chapter 5 of the Lahontan Basin Plan.) Scientific studies at Lake Tahoe showed that
wetlands and riparian areas (included in the term “Stream Environment Zone” or SEZ)
are capable of removing significant amounts of sediment and nutrients from
stormwater through mechanical filtration, vegetative uptake of nutrients, and microbial
processes such as nitrification-denitrification. Protection and restoration of SEZ
functions has been a key provision of an ongoing interagency program aimed at
reversing the scientifically documented decline in the clarity of Lake Tahoe.

In the early 1990s, additional staff and contract resources were provided for all of the
Regional Water Boards to update their Basin Plans. Lahontan Water Board staff used
contract funding for a region-wide wetlands study by University of Califomia, Santa
Cruz scientists under the direction of Dr. Robert Curry. The products of the study
included: |

o wetlands mapping and GIS coverages based on aerial photographs;

* an intensive scientific literature review (involving more than 1,000 references);



¢ a written report on wetland functions and values, based on the literature
review, :

e recommendations for beneficial use designations for about 500 specific
wetlands, based on field visits;

¢ a computer database containing the information from the study.

The contract also included provisions for Dr. Curry’s group to provide wetlands training
to Lahontan Water Board staff. Dr. Curry made a presentation on his study to the
Lahontan Water Board at one of the public hearings held prior to adoption of the final
revised Basin Plan.

The study recognized that wetlands of arid portions of the Lahontan Region have
some unique functions, including improving the quality of saline groundwater through
plant evapotranspiration. This process brings salts to the soil surface where they can
be removed by wind.

Lahontan Water Board staff used Dr. Curry's study as the basis for recommendations
to the Board regarding wetland water quality standards, including specific beneficial
uses, in the 1995 Basin Plan. The study was also used, together with staff's
experience in SEZ protection in the Lake Tahoe Basin and its knowledge of federal
regulations for protection of jurisdictional wetlands, in development of the wetlands
policy language in Basin Plan Section 4.9. The Regional Board adopted the changes
in 1994, |

Suggestions to improve science in the decision-making of the RWQCB:

1. State-of-the-art science continues to demonstrate the importance of wetlands,
riparian areas, flood plains, and headwater streams in removing pollutants from
stormwater and protecting downstream water quality and beneficial uses. (At
the same time, the U.S. Supreme Court's SWANNC decision removed federal
protection from “isolated” wetlands, which are widespread throughout the
Lahontan Region.) More research and monitoring are needed to develop
numerical chemical and biological water quality standards for these waters.
The U.S. Environmental Protection Agency's recent (2003) Elements of a State
Water Monitoring and Assessment Program (referred to as the USEPA’s “10
Elements” guidance) requires that states conduct monitoring of all water body
types (including streams, rivers, lakes, reservoirs, estuaries, coastal areas, and
wetlands) in order to continue receiving Clean Water Act Section 106 grants,
which fund a large portion of our core regulatory programs. The State Water



Board's Surface Water Ambient Monitoring Program (SWAMP) has developed
a strategy for the needed monitoring, but funds are not currently available to
implement it. :

. There is an ongoing need for training of Regional Board staff to ensure that
regulatory activities regarding wetlands are based on the best available
science. '
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APPENDIX A-17

Basin Planning and TMDL Programs
De-designation of MUN use for saline water bodies

Role of Science & Engineering in Decisioh-Making at the Water Boards (R-6)

In 1988, the State Water Board adopted the Sources of Drinking Water Policy
(Resolution 88-63) and directed Regional Water Boards to designate Municipal and
Domestic Supply (MUN) beneficial uses for potential drinking water sources within
their jurisdictions. The MUN use was subsequently designated for nearly all surface
and ground waters of the Lahontan Region. This “blanket designation” was largely a
policy decision, with the assumption that water scarcity might make it feasible and
desirable to treat and use even poor quality waters at some time in the future. Drinking
water standards apply to all surface waters designated for the MUN use under the
Basin Plan’s narrative water quality objectives for Chemical Constituents and Toxicity.

Surface waters of the Lahontan Region drain to closed inland basins rather than to the
ocean. Some of these waters have naturally high concentrations of salts and trace
elements such as arsenic, boron, and fluoride. These pollutants come from
geothermal or volcanic sources, or from evaporative concentration over geologic time.
Due to violations of drinking water standards, a number of Lahontan Region waters
with naturally high pollutant concentrations were placed on the Clean Water Act
Section 303(d) list of impaired waters. This triggered the need for development and
adoption of Total Maximum Daily Loads (TMDLs). (Some waters were also listed due
to violations of the stringent arsenic standard in the State Water Board’s Inland
Surface Waters Plan; that plan and its standards were subsequently invalidated by a
court decision.)

After discussions with U.S. Environmental Protection Agency (USEPA) staff, Lahontan
Water Board staff determined that TMDLs were not appropriate for “naturally impaired”
waters, and instead prepared draft Basin Plan amendments to remove the MUN use
from nine water bodies. These waters included geothermal springs, geothermally
influenced streams, and ephemeral inland saline lakes. A “Use Attainability Analysis”
report meeting USEPA requirements was prepared The report reviewed available
information and data on:

o water quality of the nine water bodies



* criteria for protection of these waters’ designated beneficial uses, es'pecially in
relation to commonly occurring pollutants such as arsenic

* water quality and beneficial uses of saline and geothermal waters in general

* potential treatment technology for natural pollutants, including 'desalination and
arsenic removal.

In response to the evaluation of the above factors, the Regional Board decided to de-
designate the MUN beneficial use from the water bodies, .

Suggestions to improve science in the decision-making of the RWQCB:

1. In order to recognize the unique characteristics of geothermal and inland saline
water bodies, the State Water Board should .consider revising its Sources of
Drinking Water Policy (or enact a new “natural poliutants” policy) to provide
more specific science-based direction regarding the suitability of such waters
for the MUN use. (Most of these water bodies would provide relatively small
and/or ephemeral/unpredictable amounts of water, and many have unique
ecological and/or recreational values that might take precedence over diversion
for MUN uses.) :

2. Develop aquatic life criteria for such waters. (EPA's saltwater aquatic life
criteria apply to these waters under the Califomia Toxics Rule. However, those
criteria were developed using toxicity tests with marine and estuarine
organisms, and are not really appropriate for inland saline water bodies.)
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APPENDIX A-18

Total Dissolved Solids (TDS)/Nitrogen Management Plan
Role of Science and Engineering in Decision-Making at the Water Boards (R-8)

During the 1995 revision of the Santa Ana Region's Basin Plan, a number of
wastewater and water supply agencies expressed concemn that the total dissolved
solids (TDS)/Nitrogen Management Plan specified in the Basin Plan limited available
wastewater reclamation opportunities in this area of rapidly increasing water demand.
The fundamental concem raised by the wastewater and water supply agencies was
the probable cost of compliance with TDS and nitrogen discharge limits set to protect
underlying groundwater-quality with respect to TDS and nitrogen. Since the basis for -
TDS and nitrogen discharge limits are the underlying groundwater TDS and nitrogen
water quality objectives (WQOs), the wastewater and water supply agencies believed
that the TDS and nitrogen objectives for the various groundwater subbasins should
also be reviewed to ensure that they were set correctly based on the best available
data and scientific analysis. ‘

- In 1996, twenty-two wastewater and water supply agencies, in coordination with Board
staff, formed the Nitrogen/TDS Task Force. The Task Force contracted with two
consulting firms.  Wildermuth Environmental, Inc. (WEI), was responsible for
performing the technical analyses and preparing the water quality reports. Risk
Sciences was responsible for facilitating the regulatory review and developing
consensus among the Task Force participants. As part of the study efforts, the
consultants conducted watershed-wide evaluations of TDS and nitrogen that, in 2004,
resulted in significant revisions to the Santa Ana Basin Plan. Major revisions and the
scientific nature of these revisions to the Basin Plan are summarized below.

1. Reuvision of Groundwater Management Zone Boundaries
Using an extensive database of groundwater level data and other hydrogeologic

studies performed during the last 50 years, WEI reviewed available geologic data,
such as fault maps, depth to bedrock, groundwater elevations and groundwater
quality gradients to develop the hydrologically-distinct management zones.
Management Zones were identified based on 1) impermeable rock formations that
prevent subsurface flow from one area to another, 2) natural gradients that cause
groundwater to flow in one direction, but not another; and 3) significant differences
in TDS or nitrate-nitrogen concentrations that make it useful to differentiate two or
more distinct management zones in order to protect areas with high groundwater

quality.



2. Groundwater Subbasins TDS and Nitrate WQOs

For each of the re-defined groundwater Management Zones, it was necessary to
re-compute TDS and nitrate WQOs. Taking into account spatial distribution of
wells and water quality data, WEI computed ambient quality using a volume-
weighted method utilizing the best available data on water level, water quality and
well construction information. To develop the TDS and nitrate WQOs, WEI
compiled all available well data and associated well and aquifer information for all
wells in the region covering the period of 1954 through 1997. For each well, TDS
and nitrate statistics (mean, standard error of the mean) were calculated. Using
the water quality statistics and water level data, and taking into consideration
Management Zone boundaries, nitrate and TDS water quality contours were drawn
and digitized for each Management Zone. In order to evaluate groundwater quality
data against hydrological conditions, water level maps for every 2 years since
1950 were also developed and digitized. The Task Force agreed to use the 1973
historical period TDS and nitrate water quality contours and the 1973 water level
contours as the benchmark historical time period for sefting the TDS and nitrate
WQOs.

To develop volume-weighted estimates of TDS and nitrate in each Management
Zone, a rectangular grid was overlain over the entire region. The grids, which
were 400 X 400 meters, were created in Fortran and imported into GIS in a
consistent format with the Management Zone boundary process described above.
For each grid, the volume of storage was determined. Using the TDS and nitrate
contours, the TDS and nitrate concentration for each grid was determined and the
volume-weighted TDS and nitrate concentration for each grid was calculated.
Finally, the TDS and nitrate concentrations for each grid within a Management
Zone were summed to calculate the value of TDS and nitrate in each grid cell and
the Management Zone as a whole.

. TDS and Nitrogen Wasteload Allocations for Publicly Owned Treatmeht Works

(POTWs)
The Task Force recognized that with the proposed revision of subbasin

(management zone) boundaries and calculation of new TDS and nitrate-nitrogen
water quality objectives, it would be necessary to review the TDS and nitrogen
wasteload allocation for POTWSs, as well. This review was necessary to ensure
that the wasteload allocation for POTWs would ensure compliance with the
proposed TDS and nitrate objectives for downstream and underlying management
zones, as well as to assure compliance with existing and proposed TDS and
nitrogen surface water quality objectives. ‘



WEI also performed the model wasteload allocation analysis for both TDS and
nitrogen taking into account all POTW discharges to the Santa Ana River or its
. tributaries. WEI developed a wasteload allocation model that was calibrated using
surface water flow, and TDS and nitrogen data from a number of stations in the
watershed. In order to ensure that all hydrological regimes were considered, data
from 1950 through 1999 were used in the calibration process. The model took into
account the TDS and nitrogen quality of wastewater discharges, overland runoff
(based on 1993 land use data), in-stream flows, and groundwater. Precipitation
data from 43 rain gauge stations and daily stream flow data from 20 United States
Geological Survey (USGS) stations across the upper Santa Ana watershed were
collected and put into the model. These data and soil characteristics were used to
evaluate the amount of impervious surface, off-stream and in-stream percolation
rates, and rising groundwater quality and quantity. The modeling work did not
include simulation of the interaction of surface and groundwater and its effects on
nitrogen and TDS quality. Rather, the volume-weighted average of the surface
water TDS and nitrogen inputs described above were compared to ground and
surface water quality. Nitrogen loss through percolation through the vadose zone
- was factored into this analysis. Three model evaluations were conducted - year
2001 Baseline Plan, year 2010 alternative with assumed wastewater recycling as
currently identified in the Basin Plan, and year 2010 alternative with ambitious
wastewater recycling plans that were developed by the Task Force.

The modeling results indicated that, for the most part, the existing TDS and
nitrogen wasteload allocations for the POTWs would ensure compliance with the
re-calculated TDS and nitrate WQOs; therefore, cost impacts to POTWs resulting
from the revision of the TDS and nitrogen WQOs would be minimal. Further,
increased reclamation activities would not result in degradation of groundwater

quality.

In summary, the 8 years of extensive data collection, data evaluation, hydrogeologic
investigations and computer modeling resulted in this sweeping Basin Plan
amendment that was adopted by the Regional Board, State Board and approved by
the Office of Administrative Law without controversy. Further, the required Peer
Reviewer of the scientific components of the amendment found no flaws with the
scientific approach used to develop the proposed amendment.
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APPENDIX A-19

Diazinon Water Quality Objectives for
_the Sacramento and Feather Rivers

Role of Science & Engineering in Decision-Making at the Water Boards (R-5)

Diazinon is an organophosphorus insecticide that is used for pest control on a variety
of crops and has historically been used in and around homes. In the early 1990’s.
diazinon was identified as a water quality problem in a number of Central Valley
waterways, including the Sacramento and Feather Rivers, which were placed on the
Clean Water Act Section 303(d) list of impaired water bodies. In developing water
quality objectives for diazinon, science played a role in a variety of areas — definition of
the problem; assessment of sources; evaluation of alternative numeric objectives;
establishment of the total maximum daily load (TMDL); and review of available
management practices.

Definition of the Problem - Central Valley Regional Water Board staff were national
leaders in adapting the U.S. EPA’s three species whole effluent toxicity testing
protocols to an ambient water quality monitoring program. In the late 1980’s and early
1990’s, water samples were collected from dozens of Central Valley streams and
rivers. Species of algae, water flea, and fathead minnow (representing three major
trophic levels) were placed in those water samples to observe their survival,
reproduction, and growth. In waters in which the water flea did not survive (or had low
survival), additional tests and investigation suggested that diazinon was a primary
contributor to the observed toxicity in many cases. Water quality criteria developed by
the Department of Fish and Game, using U.S. EPA methodologies, confirmed that
diazinon levels in the Sacramento and Feather Rivers were elevated and were likely
responsible, at least in part, for the observed toxicity.

Assessment of the Sources — Once diazinon was identified as a potential problem,
the Regional Water Board, U.S. Geological Survey, and the Department of Pesticide
Regulation (DPR) designed monitoring studies to evaluate the distribution and timing
of diazinon runoff. Pesticide use records maintained by DPR were analyzed to identify
likely sources. Monitoring revealed that diazinon runoff primarily occurred in response
to rain events during the winter. This time period corresponds with the application of
pesticides to dormant orchards for the control of over-wintering insects. Later analysis
was refined, by using Geographic Information System (GIS) technology, to assess
diazinon use patterns to a relatively small spatial scale (1 square mile). Comparison



of GIS crop and diazinon use layers revealed the primary areas and crops (almonds,
peaches, prunes) that were contributing to the diazinon runoff problem.

Evaluation of Alternative Numeric Objectives — The primary scientific issues were
related to establishing the diazinon level necessary to protect the most sensitive
beneficial use of water and evaluating whether that level was attainable. The U.S.
EPA methodology is the standard method used to establish water quality criteria for
protection of aquatic life. The manufacturers of diazinon proposed an altemative risk
assessment methodology. Principles and practices of statistics, aquatic toxicology,
and risk assessment were applied in comparing and evaluating the different methods
and criteria. The Board had to take into account the potential presence of other
pesticides that could act in an additive or synergistic manner with diazinon, as well as
potential sublethal (olfactory) impacts of diazinon to salmonids. Application of these
scientific principles led to the Board's conclusion that the U.S. EPA methodology
should protect aquatic life in the Sacramento and Feather Rivers, whereas the
manufacturers' alternative would allow potentially toxic conditions to exist. The
attainability of the recommended objective was evaluated as part of the review of
available management practices discussed below.

Establishment of the Total Maximum Daily Load - The federal Clean Water Act
requires the development of a TMDL for each pollutant-water body pair that has been
added to the Section 303(d) list. In establishing the TMDL, the capacity of the
Sacramento and Feather Rivers to assimilate diazinon without exceeding the water
quality objectives was evaluated. This required analysis of the physical and chemical
properties of diazinon; the hydrology of the Sacramento and Feather Rivers; and the
fate and transport of diazinon. The analysis suggested that the critical hydrologic
conditions for diazinon transport were during rainfall-runoff events. A variable loading
capacity was defined, rather than a fixed load limit that might be more appropriate for
pollutant impacts during low flow. Aerial transport and deposition pathways were
considered in establishing the allocations of the loading capacity. Allocations for non-
point sources were done on a watershed basis, which should account for both runoff
from fields on which diazinon was applied and runoff from other areas that receive
diazinon from aerial deposition and transport. Allocations to pomt sources took into
account background diazinon levels in rainfall. :

Review of Available Management Practices — Management practices available to
control the diazinon runoff and manage pests in ways that minimize diazinon use were
reviewed to assess the feasibility of attaining the proposed objectives and TMDL. GIS
and data analysis tools were applied to DPR’s pesticide use report database to assess
changes in pesticide use pattems and determine what alternatives to diazinon were



being used by orchard growers. Agricultural pesticide application practices were
evaluated to determine the benefits of new technologies, such as “Smart Sprayers”, in
comparison to standard practices. Integrated Pest Management (IPM) practices were
reviewed to identify potential benefits in reducing diazinon runoff (e.g. scouting for
- pests to determine whether a pesticide application is needed). Runoff management
practices (e.g. cover crops, vegetated buffer strips) were assessed for their feasibility
and effectiveness in reducing diazinon loading from fields. The review demonstrated
that there are a wide variety of cost-effective and technically feasible approaches to
reducing or eliminating diazinon runoff from agricultural fields and meeting the
applicable water quality objectives.
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APPENDIX A - 21

Identifying Numerical AWater Quality Limits
Role of Science & Engineering in Decision-Making at the Water Boards (R-5)

Numerical water quality limits used in permits, waste discharge requirements,
enforcement, and other Board orders and in water quality assessments, are based on
water quality objectives adopted by the Regional Board in the applicable Water Quality
Control Plans (Basin Plans). The water quality objectives are designed to protect one
or more designated beneficial uses of water resources. Water quality objectives come
in two forms — numerical and narrative. Numerical objectives exist for only a small
number of waste constituents and water quality parameters. Narrative objectives
potentially provide protection for all others. Examples of narrative objectives include:

Chemical Constituents

Waters shall not contain chemical constituents in concentrations that adversely
affect beneficial uses.

Tastes and Odors

- Water shall not contain taste- or odor-producing substances in concentrations that
impart undesirable tastes or odors to domestic or municipal water supplies or to
fish- flesh or other edible products of aquatic origin, or that cause nuisance, or
otherwise adversely affect beneficial uses. -

Toxicity

All waters shall be maintained free of toxic substances in concentrations that
produce detrimental physiological responses in human, plant, animal, or aquatic
life.

In 1994 and 1995, the Central Valley Regional Water Board adopted amendments to
our two Basin Plans, including the Policy for Application of Water Quality Objectives
that, in part, formalized a mechanism that had been used by the Regional Board to
apply narrative objectives for many years:

To evaluate compliance with the narrative water quality objectives, the Regional
Water Board considers, on a case-by-case basis, relevant numerical criteria and
guidelines developed and/or published by other agencies and organizations. In
considering such criteria, the Board evaluates whether the specific numerical
criteria, which are available through these sources and through-other information
supplied to the Board, are relevant and appropriate to the situation at hand and,
therefore, should be used in determining compliance with the narrative objective.



This technique provides relevant numerical limits for constituents and parameters
which lack numerical water quality objectives. To assist dischargers and other
interested parties, the Regional Water Board staff has compiled many of these
numerical water quality criteria from other appropriate agencies and organizations
in the Central Valley Regional Water Board's staff report, A Compilation of Water
Quality Goals. This staff report is updated regularly to reflect changes in these
numerical criteria.

The first edition of Water Quality Goals was published in July 1985. The report is
currently in its 13* edition and is available on the Regional Water Board's web site.!
In April 2003, the Water Quality Goals staff report was made available to staff of the
State and Regional Water Boards via a searchable intranet database? containing over
820 chemical constituents and water quality parameters. Currently, the database
contains California and U.S. EPA drinking water standards, limits protective of human
health from water and/or aquatic organism consumption, limits protective of freshwater
and saltwater aquatic life, limits protective of nuisance conditions such as adverse
tastes and odors, and limits protective of sensitive crops. Sources of these limits
include the California Department of Health Services, the Office of Environmental
Health Hazard Assessment, the Department of Fish & Game, the State Water
Resources Control Board, the U.S. Environmental Protection Agency, the National
Academy of Sciences, the Food and Agriculture Organization of the United Nations,
as well as selected references from the peer reviewed scientific literature. The
database includes descriptions of each of these limits, reference information, and
direct links to primary on-line sources. Current limits and proposed changes to limits
are identified, along with adoption dates, whether human health limits are based on
cancer or reproductive toxicity, risk-assessment assumptions that were used to
translate dose-based limits into concentrations in water, chemical synonyms and CAS
Registry numbers. Footnotes are included that qualify how the limits were derived and
provide potential limitations on their use.

Recommendations on how to select among available numerical limits are included at
the beginning of the Water Quality Goals staff report. This information includes a
description of the assumptions used to derive each type of limit and their applicability
to the protection of beneficial uses of groundwater and surface water resources. Two
algorithms are presented to help staff identify appropriate limits for Central Valley
groundwater and inland surface waters. The algorithms are based on a set of guiding
principles:

! http//www.waterboards.ca.gov/centralvalley/available_documents/wq_goals/
% http:/ir5web.swrcb.ca.goviGeneral_InfoWQ_search1 jsp
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= Use purely risk-based limits, rather risk management-based limits, when
available;

= Match exposure and other assumptions used to derive the limits to the
beneficial uses being protected in the water resource;

= Use limits developed and/or published by California agencies when available;
= Use limits that reflect peer reviewed science; and
» Use limits that reflect current science.

The assumptions used fo derive risk management-based limits (e.g., drinking water
MCLs) may not be applicable or appropriate to the protection of raw water resources,
as defined by the specific language of the narrative water quality objective. Exposure
pathways, types of species and water characteristics used to derive the limits should
be relevant to the beneficial uses being protected. Consistency in the use of limits
within state government should be encouraged and enhanced.

Training has been and will continue to be provided to State and Regional Water Board
staff throughout the State on the use of these tools via the Water Board Training
Academy.

Staff uses the Water Quality Goals report and database to identify water quality limits

in tentative orders that will either be proposed to the Board for adoption or will be
signed by the Executive Officer. Findings in these orders or the attached information
sheet explain why a selected limit is relevant and appropriate to the narrative objective
being applied or the beneficial use being protected. Identified limits are also used for
water quality assessments and to interpret assessments performed by others.

Where proposed limits are or become controversial or where inconsistencies with
earlier decisions are raised, the original sources of the limits and experts in other
agencies may be consulted to provide clarification and additional guidance. The
results of this consultation are often documented in findings or the information sheet
for tentative orders being considered by the Board or EO. Staff-selected limits that
form the basis of water quality objectives, other amendments to the Basin Plan or
other rulemaking are subjected to the normal Water Board peer review process. All
items that goes before the Board for consideration, including the water quality limits
that staff have selected, are subject to notice, public review and comment.

This method allows current, peer reviewed science to be used in setting numerical
water quality limits. Staff does not need to have a numerical water quality objective
adopted by the Board via the lengthy Basin Plan amendment process to be able to
use limits based on the most recent science. A good example is the use of U.S.
EPA's National Ambient Water Quality Criteria for Ammonia to apply the narrative



toxicity objective in the derivation of NPDES permit limitations. These criteria for the
protection of freshwater aquatic life were revised four times between 1984 and 1999,
as new information became available on how ammonia toxicity varies with water pH
and temperature and the presence or absence of salmonids and/or early stages of
aquatic life. It was not necessary to have the Regional Water Board adopt a new
water quality objective (a process that can take one and one-half to two years) each
time the criteria were revised, allowing rapid application of the latest scientific
information. This method of interpreting water quality objectives has been upheld by
the State Water Board and has been approved by U.S. EPA for translating narrative
water quality standards pursuant to the federal Clean Water Act.
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APPENDIX A-22

In-situ Remediation Pilot Test Project PG&E Compressor Station, Hinkley
'Role of Science & Engineering in Decision-Making at the Water Boards (R-6)

The In-situ Remediation Pilot Test Project (Project) is located at the Pacific Gas and
Electric Company (PG&E) Compressor Station in Hinkley, California. The purpose of the
project is to evaluate the effectiveness of in-situ (below ground) remediation of hexavalent
chromium [Cr(VD)]. The project's goal is to reduce Cr{Vl) in groundwater to trivalent
chromium [Cr(ll)]. Groundwater beneath the site has been adversely impacted by
discharges of chromium-enriched effluent from the compressor station that percolated from
evaporation ponds. The Project will provide information that will be used to design a full-
“scale remediation system for achieving cleanup goals and restoring the aquifer. Testing
will take place in the groundwaters of the Middie Mojave River Valley Ground Water Basin
for approximately six months.

The Project includes two major elements: 1) injection of food-grade, biological reagents to
ground water, and 2) extraction of ground water downgradient to spread the reagents.
Following bench-scale testing in the laborator'y, two reagents, sodium lactate and
emulsified vegetable oil (EVO), were selected for the pilot study. When injected into
the aquifer, the reagents will be consumed by naturally-occurring microbes. The
microbes in turn will consume oxygen in groundwater, creating an anaerobic
environment. This condition will prompt Cr(V1) to reduce to Cr(lll). As Cr{lll) precipitates
‘and adheres to the soil matrix, Cr(Vl) (and therefore total chromium Cr(T)) will decrease in

~concentration in groundwater. This project will determine the number of injections and
aﬁi{y exte?st affected by injections needed to reduce Cr(T) concentrations to meet water
q goais.

The project includes a tracer test using potassium bromide to monitor groundwater
flow rates before (and possibly during) the pilot test at each of the two test cells.
Potassium bromide, a salt, will be injected to groundwater at an initial concentration of
900 mg/L. It will be immediately diluted to 100 to 150 mg/L by adding distilled water at
four times the bromide dose. Tracer monitoring will be conducted by using a bromide
ion-specific probe and collection of samples for confirmatory testing at the laboratory.
The tracer is expected to disperse in the aquifer to concentrations meeting water
quality standards at the test cell boundaries.

The project will take place at two test cells of similar design, measuring 80 x 40 feet.
The sodium lactate will be tested in one cell, and EVO tested in the other. The test cells
consist of an upgradient injection well or wells and a downgradient extraction well. At
least four monitoring wells will be placed between the injection and extraction wells:
several lateral monitoring wells are also included in the design. The two cells will be
located approximately 1,000 feet apart, so that there is no mixing of the two reagents.

A different pilot study approach will take place at each cell, due to the nature of the

substances and the way in which each is expected to act in groundwater. The lactate
pilot study, using a “recirculation approach,” will take place on the compressor station

1



property. A sodium lactate solution will be continuously added to the aquifer at a
concentration of 200 to 250 mg/L at two injection wells. The downgradient extraction
well will spread lactate in the downgradient direction. The EVO pilot study uses a
“passive approach” during the first three months and changes to a “recirculation -
approach” during the last three months. EVO, mixed to a 4 to 5% solution, will be
added to one injection well at a contaminated property across the street from the
compressor station. Since EVO is less soluble and lasts longer than lactate, it will be
injected “semi-continuously” into the aquifer at a rate of three times a week. Three
months after the study begins, pumping will be initiated at a downgradient extraction
well. This .action will spread the EVO over a larger area within aquifer, promoting
bioremediation of Cr(V1).

Three documents have been prepared to ensure the success of the project. A Pilot

Test Operation and Monitoring Plan (O&M Plan) has been developed for the
operation and performance evaluation of the pilot test system. A Sampling and
Analysis Plan (S&A Plan) describes sampling procedures and monitoring details to
evaluate the reactions and results of the project. A Contingency Plan has been
prepared should the reagents migrate to the test cell boundaries due to incomplete
reactions. The Contingency Plan describes triggers that are in place if reagents are
detected at or above sreci_ﬁc concentrations in outlying monitoring wells. Pumps

within the monitoring wells will extract groundwater-containing reagents and re-inject it
upgradient.

The Discharger will describe project implementation and results in a report following the
conclusionac?the pilot study. Tﬁ;qreport will state whether either of the biological reagents in
the pilot study was viable for implementation in a full-scale remediation project of the
chromium plume in the future.

The Lahontan Regional Board assumed the lead agency role for the project under the
Califomia Environmental Quality Act (CEQA). Regional Board staff prepared an Inifial
Study/Checklist in accordance with Title 14, Califomia Code of Regulations. Injection of
biological food-grade reagents to groundwater had the to potential to impact water quality by
increasing the total organic carbon content, mobilizing certain metals/metalloids from soil to
groundwater, and creat:gggas&s The potential hazards of the projects to the public and the
environment were mitigated by preparation of the O&M Plan, S&A Plan, and a Contingency
Plan. Based on the Initial Study/Checklist, Regional Board staff prepared and distributed for
public comment a Mitigated Negative Declaration indicating that the project will not have a
significant adverse effect on the environment. After addressing and incorporating public
comments, the Regional Board adopted the Mitigated Negative Declaration at a public
hearing.

in addition, the Regional Board adopted Waste Discharge Requirements and a
Monitoring and Reporting Program (M&R Program) for the project at a public hearing.
Water quality will be protected by ensuring that the discharge conforms will all
requirements, conditions, and grovisions set in the requirements and in the M&R
Program. The long-term benefit of the project will result in removal of chromium from



groundwater, and therefore, be consistent with state policies for maintaining high
quality of waters in California. ’
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APPENDIX A-27

Huntington Beach Bacterial Pollution Problem
Role of Science and Engineering in Decision-Making at the State Water Boards (R-8)

In the summer of 1999 the Orange County Health Care Agency (OCHCA) closed
several miles of Huntington State and City Beach due to high concentrations of total
and fecal coliform bacteria and enterococcus bacteria found at many of their routine
beach monitoring sampling stations along this section of shoreline. These high
concentrations of bacteria exceeded State body contact recreation standards and
- water quality standards adopted by the Regional Board for the protection of the body
contact recreation beneficial use of the Pacific Ocean. In response to this pollution
problem, the Regional Board's Executive Officer issued an order pursuant to Section
13267 of the California Water Code, requiring the Orange County Sanitation District
(OCSD), the County of Orange, and several coastal cities to submit a plan, subject to
~ the EO's approval, to investigate the cause(s) of the beach pollution and control
sources of bacteria that were causing or contributing to the violations of water quality
standards. In response, OCSD established the Huntington Beach Technical Advisory
Committee (HBTAC) that included Regional Board staff and members from the USGS,
Scripps Institute of Oceanography, UCI, USC, UCSB, and many other research
institutions and organizations. The committee was also open to the public and
‘received input from many different environmental organizations and their consultants.

The main task of the HBTAC was to develop and implement an investigation plan to
determine the source and cause of the beach poliuton. The HBTAC used the
scientific method and peer review to develop a hypothesis, develop a statistically
significant sampling and analysis plan to test the hypothesis, and then start the
process over again to test different hypotheses, once a hypothesis was proved wrong.

The HBTAC used the scientific method to test a hypothesis and eliminate suspected
sources of the beach pollution, if the hypothesis proved to be incorrect. For example,
when the beach pollution started, the first suspected source in many people’s minds
was the OCSD ocean outfall discharging 180 MGD of primary and secondary
undisinfected wastewater into the ocean approximately 5 miles off shore. The HBTAC
proposed to test the hypothesis that the OCSD outfall was the source of the beach
pollution and then proceeded to complete a very thorough investigation of water
quality, ocean currents, and sediment quality that included the collection of hundreds
of thousands of samples for analysis combined with continuous monitoring recorders
in the ocean. A team of scientists analyzed the data, and the conclusion was that the
OCSD discharge was not the source, because there were areas between the outfall



discharge and the shoreline where no bacteria were found in the ocean, implying that
the source is a land-based source and not the offshore discharge. The National Water
Research Institute also had a peer review panel of scientific experts in oceanography
and wastewater review the investigation plan, the data, the scientific analysis of the
data, and the conclusions in accordance with the standard scientific method.

Comments by the peer review panel were then addressed in subsequent phases of
the investigation. To date there have been 5 phases to this investigation following
these procedures. There are still many people who question the use of “science” in
this investigation because they do not agree with the scientific conclusion that the
- OCSD discharge is not the cause of the beach pollution. However, none of the
scientific evidence collected by the scientists conducting the investigation could
demonstrate how the OCSD discharge causes the beach pollution when the bacteria
disappear between the discharge point and the beach. OCSD even went so far as to
initiate disinfection of its discharge to ensure the discharge met the body contact
recreation standards at the edge of the zone of initial dilution, which is within a few
hundred feet of the discharge point. Some people still claim the OCSD discharge is -
the source of beach pollution despite the physical evidence demonstrating that the
bacteria from the discharge do not reach shore.

The following is a summary of the hypotheses tested:

1. OCSD's offshore discharge is the source/cause of the bacterial pollution.

2. The AES power plant thermal discharge is drawing the OCSD wastewater
plume towards shore and causing the pollution. |
OCSD's sewers onshore are the source.

Huntington Beach'’s leaking sewers are the source.
The AES Power Plant discharge is the source.
Urban runoff is the source.

' The State Park bathrooms are leaking and that is the source.

Birds are the source.

©NO O AW

A bibliography of peer reviewed reports, joumnal articles, and papers that have been
produced to document the results of the 4 years of scientific investigations would
“exceed 3 pages. In summary, the Regional Board, the County of Orange, OCSD,
USGS, Scripps Institute of Oceanography, UCI, USC, UCLA, and others conducted
numerous investigations, or hired consultants and researchers, to coliect data,
evaluate the collected data, and to test the hypotheses summarized above.



APPENDIX A -28

Water Right Permitting Activities
'Role of Science and Engineering in Decision-Making of the State Water Board

The Division of Water Rights undertakes a variety of water right permitting activities.
Following the adoption of the Water Commission Act of 1913, the State legislature
determined that anyone who seeks to appropriate water from surface streams or
subterranean streams following through known and definite channels in the State of
California must acquire a water right permit.

The water right permitting process is a three-step process. First, someone who seeks a
water right must file an application with the State Water Board. The State Water Board
reviews the application, and if it is acceptable, the State Water Board issues a permit. A
water right permit gives the permit holder the authorization from the State Water Board
to develop a water supply project. Any permit issued by the State Water Board will
include as permit conditions, a project development schedule. The permittee must
develop his proposed project diligently and in accordance with the permitted schedule.
One the permittee has constructed the project and has put water to beneficial use, the
State Water Board conducts a filed inspection to confirm that the permittee has complied
will all conditions of the permit. The State Water Board also determines how much
water was actually put to reasonable and beneficial use under the permit in accordance
with the conditions of the permit. The State Water Board then issues.a. water right
license for that amount of water.

In its review of a water right application, the State Water Board is statutorily required to
make certain findings and to consider certain impacts of the project being proposed.
First, the State Water Board must determine that there is unappropriated water available
to supply the project. The State Water Board must determine that approval of the
proposed project will not injure any other legal user of water. In addition, the State
Water Board must consider the impacts of issuing a permit on water quality, fish and
wildlife and other public frust uses, and on the public interest. Other water users and the
public are notified of any pending application and are allowed to file protests against the
proposed water supply project for any of the aforementioned reasons.

Before issuing a permit, the State Water Board must also comply with the California
Environmental Quality Act (CEQA) and must disclose the expected effect of the project
on the environment. For most water right applications, the State Water Board is the lead
agency under CEQA and must conduct the review.



in the process of making the required findings under the Water Code and under CEQA,
the State Water Board reviews all scientific information which it has available. This
information typically includes precipitation data, water use data, biological and
archeological surveys, and studies on fisheries, invertebrates and other species. For
some projects, either because they are in biologically sensitive areas or because they
are in areas where there is significant use and limited supplies, the State Water Board
may have much more information available. The State Water Board may also require
that scientific studies be conducted in order to be able to make the required findings.
Therefore science informs the State Water Board’s water right actions and, conversely,
the State Water Board's actions drive the production of scientific information.

Most modern water right permits contain conditions to protect the environment. These
conditions may be developed to address things such as impacts to fish as a result of
temperature variations resulting from the project (see, for example, condition 1 of State
Water Board Water Right Order 90-5, requiring that temperatures below Shasta Dam be
monitored and that temperatures to protect salmonids be maintained at specific
compliance points), impacts to groundwater recharge (see, for example, condition 8 of
Water Right Decision 1627, prohibiting the storage of water in a reservoir in the Pismo
Creek Watershed in San Luis Obispo County unless rainfall in the watershed exceeds
- -specified amounts), and impacts to water quality (see conditions 14-16 of Water Right
-+ .Decision 1643; requiring-that the Delta:Wetlands-Project be-operated in such a manner
as to not adversely affect drinking water quality through the production of disinfection
byproduct precursors or salinity in the western Delta). In arriving at these conditions, the
State Water Board considers all scientific information available to it, including studies
that it requires to be conducted under its water rights, water quality and public trust
authorities.

The State Water Board currently has a number of pending water right applications to
divert water from the Russian River stream system. There are a number of factors that
affect the salmonid fishery on the Russian River and other coastal streams. These
factors include water flow and temperature, the condition of spawning and rearing
habitat (shade, cover, presence of deep pools, efc), fish passage, predation, ocean
harvest, toxics and other pollutants, and food supply. Of these factors, the ones that are
most controllable by the State Water Board are streamflow (within the limits of natural
hydrologic variation), including ensuring that adequate flows are provided to “cue” fish
migration, and fish passage (i.e., on-stream dams). The State Water Board, in
cooperation with the California Department of Fish and Game (DFG) and the National
Marine Fisheries Service, has developed draft guidelines to protect salmonids in the
Russian River and other northern California coastal watersheds from the impacts of
water diversions. Scientists from the University of California participated in the



development of the draft guidelines. The State Water Board is in the process of
developing a policy document to inform current pending water right applicants as well as
any potential water right applicants of the conditions that are necessary to protect
anadromous fisheries in the Russian River and the other coastal streams. The
proposed policy document will also be peer reviewed.

In the case of the Russian River, the State Water Board benefits from the scientific
studies conducted by the DFG, NMFS, and the Sonoma County Water Agency.
However, many water right actions are requested on creeks, streams and rivers that
have not been studied extensively.

Recommendations:

1) The State Water Board and the public would benefit significantly if certain scientific
relationships were better understood, particularly the effect of flow diversions and
dam construction on geomorphology, and the degree to which certain factors like
flow, water temperature, pollutants, food web interactions, and introduced species.

2) Because the Board is tasked with balancing competing beneficial uses of water, it
would benefit from more information on how water supply and quality affects crop
‘production, industrial processes, and other uses of water, including drinking.

A



APPENDIX A -29

Water Quality Certifications for Hydropower Projects

(FERC Re -licensing)
Role of Science and Engineering in Decision-Making at the State Water Board

The Division of Water Rights issues Water Quality Certifications for Hydropower Projects
subject to licensing decisions by the Federal Energy Regulatory Commission (FERC).
The Clean Water Act requires that every applicant for a federal license or permit to
conduct an activity that may result in a discharge into navigable water provide the
licensing or permitting federal agency with certification that the project will be in
compliance with specified provisions of the Clean Water Act, including water quality
standards and implementation plans promulgated under the Clean Water Act. In
California, the State Water Board is responsible for issuing the required water quality
certification. Because protection of the instream beneficial uses identified in Basin Plans
adopted by the California Regional Water Quality Control Boards and approved by the
State Water Board requires the maintenance of adequate stream flows as well as
limitations on the discharge of waste, this responsibility is primarily within the State
Water Board's Division of Water Rights.

FERC relicensing of a hydropower is essentially an investigation to determine if a project
should continue to operate on a public river and, if so, what conditions are necessary to
protect the river, mitigate project impacts, and enhance the river's resources. The FERC
offers two processes for a hydropower operator to acquire a new license. The first is -
called the traditional approach. The second approach is referred to as the alternative
approach. Flow charts showing both processes are available at
http://www.ferc.qov/industries/hydropower/gen-info/workflow.pdf. Both processes offer
significant opportumtles for participation by agencies with authority over natural
resources.

Hydropower projects fall into three categories: (1) “storage” projects impound water
behind a dam, forming a reservoir and generate power when releases from the dam is
run through turbines in a powerhouse located near the base of the dam; (2) “run of the
river’ projects typically use relatively low dams where the amount of water running
through the powerhouse is determined by the water flowing in a river or alternatively
involve the diversion of all or most of the flow in a river through a series of penstocks -
which discharge the water past turbines and back into the river: (3) pumped storage
projects” use off-peak electricity to pump water from a lower reservoir to an upper
reservoir. During periods of high electrical demand, water is released back into the
lower reservoir to generate electricity.



The dams and powerhouse operations that are a necessary element of hydropower
plants cause direct environmental impacts. The impacts of a particular project depends
many factors, such as the location of the dam, the design of the facility, and steps taken
to modify the operation of the facility. Changing the operation of a hydropower facility
can reduce impacts of hydropower facilities on such things as stream flow, water quality,
fish passage, cultural resources, and recreation. |

Hydropower facilities have the potential to dewater entire stream reaches. Peaking
power operations can cause downstream stretches to alternate between no water and
surges of water that cause scouring and cause deposition of sediments downstream. In
addition, varying the depth of water can strand fish and wildlife. Varying streamflows
also disrupt flow triggers that affect the migration of anadromous fish. Storage of water
behind a dam can warm waters, further degrading habitat conditions for cold water
fishes. Dam operations can also affect the amount of dissolved gases in the river.

The State Water Board consults with the FERC, the hydropower facility owner, other
state local and federal agencies, and the public in formal facilitated stakeholder
meetings to review the potential impacts to the environment and to the energy
production. . The State Water Board, in fulfilling its water quality certification authorities,
has broad authority to require scientific studies to determine the effects of power project
operations on water quality, including the physical parameters of flow and temperature.
The State Water Board also uses the results of these studies to inform its decisions. For
instance, in the case of Pacific Gas and Electric Company’s Rock Creek-Cresta project
.on the North Fork of the Feather River, the State Water Board's involvement resulted in:

« Adoption of an ecosystem approach that includes streamflow regimes to balance
- sediment transport and channel bed material mobilization and distribution, which
- contribute to diverse aquatic and riparian habitat.

« Construction of several trout spawning habitat projects to improve trout habitat.

« Improvement of riparian habitat by better managing cattle grazing, including
improved cattle fencing and an extensive cattle grazing rotation program,

« Implementation of real-time water quality monitoring and establishment of a
method to secure improvements if necessary.

. Establishment of a standing Ecological Resources Committee made up of
resource agencies and public interest groups to ensure the mterests of all .
stakeholders are represented on a continuing basis.



The State Water Board's activities also drive science when it requires that these studies
be conducted. In the case of the Rock Creek-Cresta Project, a settlement agreement
between PG&E, the State Water Board and other parties included the creation of the
Collaborative Natural Resource Stewardship Program, a program that is restoring trout
fisheries and improving aquatic and riparian habitat and recreation use conditions for the
river's future health. In 2003, Pacific Gas and Electric Company continued its ongoing
studies of water temperature conditions and other elements of its extensive stream
ecology monitoring program. PG&E applied the 2002 monitoring results to adjust the
new streamflow regime to better benefit amphibians. These adaptive management
adjustments were developed collaboratively with the Ecological Resources Committee of
river stakeholders established in 2000.

A water quality certification issued by the State Water Board must be based on the best
information available at the time that the State Water Board makes its decision. .
Environmental quality is a function of many interrelated factors. How these factors affect
the environment individually and in combination is not well understood.

Recommendation: The water board’s decisions could be improved if these processes
as well as the life stages of the species that utilize the rivers under study were better
understood. ‘



APPENDIX A -30

Water Rights Under the Bay Delta Plan -
Role of Science and Engineering in Decision-Making at the State Water Board

The Bay-Delta Plan is a water quality control plan. The plan identifies the beneficial
uses of the waters of the San Francisco Bay/Sacramento-San Joaquin Delta
Estuary, includes numeric and narrative objectives to protect those beneficial uses,
and specifies a program of implementing the objectives. The Bay-Delta Plan
supplements the other water quality control plans that cover the Bay-Delta Estuary,
together they include all necessary elements of water quality control plans in
accordance with State and federal requirements.

The Bay-Delta Plan was first adopted in 1978 and was last amended in 1995. Itis
currently under review by the State Water Board. The plan contains flow and flow-
dependent water quality objectives to protect the beneficial uses of the Delta and the
Suisun Marsh. Salinity objectives protect beneficial uses from saltwater intrusion
and agricultural drainage. Dissolved oxygen objectives protect fish, primarily
salmonids, from impediments to migration that result from low oxygen levels in the
lower San Joaquin River. In addition, operational objectives protect the beneficial
uses of the Delta from adverse impacts of operating the California Department of
Water Resources’ (DWR) State Water Project and the U.S. Bureau of Reclamation’s
(USBR) Central Valley Project (water projects).

Because the flow objectives can only be met through the control of water diversions,
the plan is implemented through conditions applied to water right permits, including
those held by the DWR, USBR, and others. The State Water Board's Division of
Water Rights administers these water rights permits. Conditions that can be met
through non-flow actions are also implemented through water quality actions taken
by the Central Valley Regional Water Quality Control Board and the San Francisco
Bay Regional Water Quality Control Board. The plan is adopted under both the
State Porter-Cologne Water Quality Controi Act and the federal Clean Water Act.
Those parts of the plan that are adopted under the Clean Water Act must be
approved by the U.S. Environmental Protection Agency.

The flow objectives apply to the San Joaquin and Sacramento Rivers and to the
outflow of the Delta. These conditions affect operations of the State’s Oroville
Reservoir and the federal government's Shasta, Folsom, and New Melones
Reservoirs and to a lesser extent the federal government's Friant Reservoir. Permits
issued to other water users who divert water from the Delta watershed are also



subject to conditions to protect flow and water quality in the Delta. The permits of
some permit holders contain flow requirements similar to and coordinated with the
flow requirements in the DWR and USBR’s permits.

The plan contains operational requirements that affect only the State and federal
projects, due to their unique role in controlling the hydrodynamics of the Delta. For
instance, the plan contains an objective that controls the number of days that the
USBR's Cross Channel Gates must be closed to prevent migrating salmonids from
straying into the Central Delta, where mortality is higher than it is in the main channel
of the Sacramento River. Other operational objectives specify how much water may
be pumped from the Delta as a percentage of river flows. These objectives protect
both salmonids and Delta smelt, which are protected under the Endangered Species
Act. Because exports by the State and federal water projects are a function of flow,
flow objectives also affect operations of the State's Harvey O.Banks Pumping Plant
and the federal government’s Tracy pumping plant. «

Salinity in the Delta comes from two primary sources, depending on location.
Salinity in the western Delta, where the State and federal water projects’ pumps are
located, is affected by seawater intrusion from the San Francisco Bay. Salinity in the
southern Delta is the result of hydrodynamics in the Delta, local discharges by Delta
farmers, and drainage from the San Joaquin Rivers. In order to provide drinking
water that meets federal Environmental Protection Agency drinking water standards,
to provide adequate salinity conditions for crop production, and to provide
appropriate salinity habitat for fish and wildlife species, the plan specifies salinities
that must be met at certain locations in the Delta.

Dissolved oxygen levels in the San Joaquin River are affected by the bathymetry of
the river, by diversions within the Delta, and by discharges of municipal wastewater
and agricultural drainage that contains nitrogen that encourages the proliferation and
growth of algae in the slow-moving shallow parts of the lower San Joaquin River.
When these algae flow into the deep ship water channel at the Port of Stockton, they
sink and die, consuming oxygen in the river. Low oxygen levels impede fish
passage. Wastewater discharges by from the City of Stockton's Municipal
Wastewater Treatment Plant further affect the levels of dissolved oxygen in the river.
This portion of the river is tidal in nature, with limited mixing. As a result, oxygen
levels tend to remain low.

The State Water Board is informed by science when it sets objectives in the Bay-
Delta Plan. The flow objectives are intended to ensure that adequate fresh water is
provided to repel salinity from San Francisco Bay. They also provide adequate



water levels in the Delta to ensure that appropriate habitat is provided for fish and
wildlife and for Delta agriculture. When they release water from upstream reservoirs
and by limit exports, water users also incidentally help meet salinity and dissolved
oxygen requirements.

Appropriate objectives to achieve these protections are determined using hydrologic,
hydrodynamic, water quality, and fishery models. The current version of the plan is
based on 72 years of precipitation data for the Central Valley. Fishery and wildlife
needs are based on numerous studies to assess factors that affect protected and
other species. Scientific research on issues such as land use, fate of return flows
from agricuitural irrigation, the effects of irrigation water and soil salinities on crop
production, food preferences of fish and wildlife species, food-web interactions,
particle tracking, geomorphology, the effects of introduced species on native
species, the effect of water temperature variations on life stages of various fishes,
the effect of fish entrainment, salmonid migration, and numerous other topics have
informed the State Water Board in its activities to set appropriate objectives.

The State Water Board also drives science as a result of its planning activities in the
Delta. The Bay-Delta Plan includes a requirement for ongoing studies to provide
physical, chemical and biological data to determine compliance with the water quality
objectives in the plan, to evaluate the response of the aquatic habitat and organisms
to the objectives, and to increase understanding of the large-scale characteristics
and functions of the Delta estuary ecosystem to better predict system-wide
responses to management options. These studies are conducted under the direction
of the Interagency Ecological Program, of which the State Water Board is a
participant. Other studies are conducted under the direction of the CalFed Science
Program, the San Francisco Estuary Institute’s San Francisco Estuary Regional
Monitoring Program (RMP) and monitoring efforts conducted by other agencies.
These ongoing studies are used to inform current and future reviews of the Bay-
Delta Plan. -





