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CALFED . f,;f’rf}
WATER QUALITY PROGRAM TE%HNI _AL_ ‘VREPORT
Executive Summary G
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The objective of the CALFED Water Quality Program is to;, piowde} good water;qt

L L TS

agricultural, drinking water, industrial, and recreatlonal benef:c:a{;uses.

gg‘ ‘s%{g;%\

OVERVIEW Water{;('g}}ahty Component
o

The mission of the CALFED Bay-Delta Program is to gC{}{;FED s Ob{ ITOY water quality is to provide good
develop a long-term comprehensive plan that will restore S iwatcf;‘quality fof\urban agricultural, industrial,
ecosystem health and improve water management for s env1ronmcntal and ‘fecreational beneficial uses. This
beneficial uses of the Bay-Delta System. The Program S ,;’ ‘ 'objectlve Wlﬂ be ‘achieved through development and
consists of five components that address problems associated ,{e"xmplementatlon of the CALFED Water Quality Program
with ecosystem restoration, water quality, system 1ntegr1ty, &7 (WQP) iThe WQP will recommend action strategies that
water use efficiency, and water supply reliability. 44 ;; e Y 'lddress identified parameters of concern to beneficial uses.

& j (/ These action strategies will have measurable performance
All components of the CALEED Program, are,be 1n £ : ;‘:S_f_targets and indicators of success that will be used to judge
developed and evaluatedﬁat‘sa pro grammatlédevel&AThe R )%program effectiveness and facilitate adaptive management.

complex and comprehen%ve‘na‘tture ofa Bagy"Del a solutlon R
means that it will necessanlyrbe composed of: rnany. different

progtams, projects, and action$}] hat ;’ 'll,}‘)e 1m§1em?ﬁi§d 5 Adaptive
over time. During the current phase ofithe I;rogram,ﬂ sohmon Management
alternatives will be evaluated*as se’ts'o\&prg:g Ams and*brojects Cycle

so that broad beneﬁts and impacts can be {defitified. In the
next phase of the Program more focused anaiysals
environmental docutﬁ'entatlon, and 1mpl enfatlon of
specific programs gnd actions will occur

E-1

' uahty ifoF environmental,
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Geographic Scope of Water Quality Program

The geographic focus of the WQP is the Delta, which has
been identified as the primary “problem” area by CALFED.
This area consists of the legally defined Delta, Suisun Bay to
Carquinez Strait, and Suisun Marsh. Some species (e.g.,
anadromous fish) that inhabit the Delta are impacted by
conditions outside the Delta. Also, areas outside the Delta
are sources of water quality problems affecting the Delta, its
inhabitant species, and users of Delta water. In resolving the \ :
water quality problems of the Delta, the WQP recommends Vj'el s, '
that actions be taken throughout the geographic solution area, s \ ,i‘ s =5
as necessary.

gon

-~7§~

WATER QUALITY TECHNICAL REPORT;

. beneficial use water
. water quality paramef
uses,
. sources and loadmgs 0
. water quality beneficial
. existing programs to, &address. aral
. CALFED recormnexéi”ded actlon;stra? gles,
. a momtormg and assessment fra‘fne “orﬁ 0 and

evaluate act on effectlveness and

. a descripu %f how CALF ED’fwater quality
actlvxtlesﬂwﬂ be coordinated w1t ongoing

D-033592
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watershed management activities.

In addition to defining the CALFED Water Quality Program
information from the Water Quality Technical Report will be
used to assess impacts as part of the CALFED Programmatic
EIS/EIR process. Following is a summary of the main
components of the Water Quality Technical Report.

SELECTING PARAMETERS OF CONCERN

The CALFED Water Quality Program has accessed and
utilized a large group of water quality technical experts to
assist in the development of the Water Quality Program. .-
These stakeholders, known as the Water Quality Techmcal
Group, represent federal, state and local agencies,

environmental advisory groups, industry, (pesticide;’ m}?mg, )

etc.), agriculture, recreation, urban water supply, 'and -
watershed interests. Lo

Initially, three techmcal t
identify the source Water: q%alrl
ecosystem, urban and agriculti "

and Pesticide Regulatlon US Fish and ledhfe Service and
Environmental Pgoteicnon Agency, and Sfate “and Region 2
and 5 Water QuahtﬁControl Boards)., sél‘he urban team
included both agency:staff and urbarjwater agency

representatives. The agncultural team was represented by
agency staff, farmers‘ and’ ‘agricultural water suppliers. Using
avallable data and*tec iical knowledge the teams identified
para:neters of concern that were of concern to their
beneficial use of “water. The teams also ldentxﬁed actions that
m1ght be taken to reduce these parameters CALFED then
1nv1ted addltlonal stakeholders-to join in the process,
spec1ﬁcally those who might be impacted from
1mplementa"0n of the recommended water quality actions.

Table E-1 identifies parameters that have been identified by
the Water Quality Technical Group as currently of concern to
beneficial uses of water. This list may change over time in
response to additional knowledge and understanding of these
and other parameters.

In addition to the technical workgroup meetings CALFED
has held workshops to inform the general public about the

D—033593

D-033593



water quality program’s activities. CALFED staff have also
met with a variety of groups including the Clean Water
Caucus, California Water Environment Association, and the

California Urban Water Agencies. The CALFED Bay Delta

Table E-1 Parameters of Concern to Beneficial Uses

.y

Advisory Comm1ttee has been kept appraised of the water
quality program S progress ‘through informational segments at
their gegularly scheduled meetmgs

LA

Environmental

Drinking Water

Agriculture

Industrial

Metals&Toxic
Elements
Cadmium
Copper
Mercury
Selenium

Zinc
Organics/Pesticides
Carbofuran
Chlordane
Chlorpyrifos

DDT

Diazinon

PCBs

Toxaphene

Other

Ammonia
Dissolved Oxygen
Salinity (TDS, EC)
Temperature
Turbidity

Unknown Toxici‘\tyy_

Disinfection By-
Product Precursors
Bromide

TOC

Other

Pathogens
Turbidity

Salinity (TDS)
Nutrients (Nitrate)

Other

Boron

Chloride
Nutrients (Nitrate) :
pH (Alkalinity) >~

T

Salinity (TDS, EC) | Other

Nutrierits

Other
Salinity
pH
Alkalinity
Phosphates
Ammonia

*Unkown toxi
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IMPACTS TO BENEFICIAL USES OF WATER

Drinking Water

The Delta is a source of drinking water for about 20 million,
or two-thirds, of all Californians. Beneficial use of drinking
water can be impacted by loadings of bromide, nutrients,
salinity, organic carbon, turbidity, pathogens or changes in
pH. Pathogens such as Cryptosporidium parvum in source
water can adversely affect municipal drinking water supplies.
Nutrient loading, and subsequent algae blooms, can impair
the taste and odor of municipal water supplies and increase
the expense of treating the water. Elevated turbidity due to .
suspended solids can be responsible for increasing treatment
costs for municipal water supplies. !

A major problem during periods of low Delta outﬂows is .
tidal mixing of salt into the Delta channels. Salts are a majq jor
concern with regard to mumcrpal drinking water supphes ¢
because of the presence inisea'water of bromlde ‘Which

contributes to unwanted* dlsmf n byproducts (DBPs)
Salt can result in aesthetic proble s’ such as salty taste; s

corrosion of appliances, plumbm i mdustnal facrlrtles -
and reduced opportunity for, Waste W f

oz s

also are present in freshwater 1nﬂows
municipal and agrlcultural drscharges

-

municipal drinking water supphes by combining with water
treatment.disinfectants to produce harmful by-products such
as tnhalomethanes of partrcular concern to drinking water is
agrxcultural dramage from Délta Islands because the peat
soils of the Delta contnbute orgamc carbon to the agricultural
dramage water. "Delta d1vers1ons through the State Water
Project H.O. Banks and North Bay Pumping Plants, the
Central Valley Project Tracy Pumping Plant, and the Contra
Costa Water District Pumping Plant at Rock Slough supply
water for mun1c1pal purposes. Figure E-1 depicts the

. - interaction between municipal water intakes located in the
v Delta and sources of bromides, salinity and organic carbon.

‘;'*Agnculture U
.~ More than 1,800 agricultural diversions are located within the

Delta. These diversions supply irrigation water to over
45 0,000 acres of fertile Delta farmlands. Irrigation water
destined for use on millions of acres in the San Joaquin

: Valley and Southern California is also diverted in the Delta at
“'the same intakes used for municipal water diversion.

Beneficial uses of water by agriculture can be impacted by
loadings of boron, salts, nutrients, pH, sodium absorption
ratios, and turbidity. Excess salts can result in plant toxicity
and negative effects on plant growth and crop yield.. Salts
affect the ability of a plant to take up water. Salts coupled
with a disproportionate amount of sodium in the water, can
cause the soil surface to seal, limiting water infiltration.
Excessive vegetative growth or delayed crop maturity can
result from excessive nutrients and white deposits on fruit or
leaves can occur due to sprinkling with high pH water.
Turbidity and nutrients can also foul irrigation systems.

D—033595
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Environment
The Delta is the West Coast’s largest estuary, one of the
country’s largest systems for fish production, and provides
habitat for more than 120 fish species. An estimated 25
percent of all warm water and anadromous sport fishing
species and 80 percent of the state’s commercial fishery
species either live in or migrate through the Delta. Beneficial
uses of water for environmental purposes, specifically fishery
resources, have been impacted due to toxic pollutants such as
trace metals and synthetic organic compounds. Also,
nutrients, pathogens, pH, dissolved oxygen and temperature
have the potential to affect Delta species. Populations of
striped bass and other species have declined significantly -
from historical levels. Causes of the declines are uncertain,”
although water quality conditions in the Bay and Delta,
decreases in Delta inflow and outflow rates, habitat lo"ss,
agricultural and other instream diversions, and 1n-Delta
exports are thought to be contributing factors. Metals
pesticides, salts, and ammoqta in elevated gggge:gti'ations cw'
be toxic to early life stages ertebrat i

chain, affecting larger ﬁsh “bird and :pammals.’,v I?athog

€ns

2

can also cause 51ltat1on ’of water bodies, burynlg and ruining
spawning gravels tha{ are essential fish repro‘liuctlon habitat.

24

Nutrient loadmg_.can lead to direct or 1nd1rect (abnormal algae

E-6

observable fish kills. Nut:ient’l’imitations may at times limit
food availability o aquatic species.

e

N

Recreation
The Delta supports about 12 mxlhon publlc user days a year
through a varlety of recreat10nal opportumtles including
ﬁshmg, campmg, and boating. 120 marinas, shown in Figure
E-2,"are located within the Delta’s boundary and
approx1mately 82,000 boaters utilize the Delta’s waterways.
Recreational beneficial uses in the Delta may be affected due
to’ pathogens ‘metals, pesticides, solids, or nutrients.
M1crob1al pathogens can adversely affect the health of those
who are partlc1pat1ng in water contact recreation, such as
sw1mm1ng, ‘water skiing, or windsurfing. Pathogen
contammatlon of fish or shellfish can adversely affect public

g health .Certain metals and pesticides, such as mercury and

DDT, bxoaccumulate in the food chain and can adversely
affect recreational fishers who consume contaminated fish

' "'and shellfish. Solids loading can increase the turbidity of
~“waters and interfere with the aesthetic enjoyment of these

natural resources and constitute a hazard to swimmers.

Solids loading is also a mechanism by which pathogens,
metals, pesticides, and nutrients are transported into waters
that support recreational beneficial uses. Nutrient loading can
promote algal blooms that reduce water clarity and
sometimes cause unsightly, odorous floating mats and
fouling of boat hulls.

Industrial
The Delta supports a wide variety of industries from sugar
production to oil refineries. Industrial water is diverted

D—033596
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directly from the Delta or conveyed through the same
facilities used for municipal purposes. Some industrial
processes divert water from municipal systems prior to
treatment and treat the raw water to the level required for
their specific industrial process. Industrial uses of water may
be impaired due to salinity, phosphates, ammonia and pH.
Salinity has adversely affected industrial processes such as
paper manufacturing through corrosion and mineral scaling
of industrial equipment. For refineries, a major user of
industrial water, high concentrations of phosphates can
aggravate scaling concerns in cooling water systems and high
levels of ammonia can cause cracking in brass cooling heat
exchangers.

PRIORITIZING PROBLEM AREAS

Defining what constitutes a “problem” is a controversml and
debatable issue. Very few of the parameters of concern have

exceedance is relevant (e.g., dugal:l‘g
location, etc.). For example an exceedan
Upper Sacramento Rlver dunng the fall
juvenile outmlgratlo
population however, during other tlmes of the year (When
fall-run are not present) there may be vu'tually no biological
impact. For some :axﬁarneters such as’%cemperature and

salinity extenswe dafa has been.

g‘ Ao z,‘q; 2

”N

parameters such as pesticides minimal information is known.
Given the inherent difficulties in attempting to measure data
against pubhshed standards the Water Quahty Program has
adopted the followmg approach to 1dent1fy1ng and
pr1or1t121ng beneﬁc1al use. problem areas.’

¢« . For env1ronmenta1 and recreatlonal beneficial uses,
"A°~'~.f'iproblem areas are primarily designated based on
Sectlon 303(d) of the Clean Water Act. This Act
requlres each state to develop a list, known as a
©303(d) list, of water bodies that are impaired with
’ _respect to water quality and to identify the sources of
1mpa1rment (e.g., mine drainage, agricultural
- drainage; urban and industrial runoff, and municipal
and industrial wastewater discharges). Water bodies
: (1mpa1red by CALFED water quality parameters of
."concern are shown in Figure E-3.
e .° For drinking water beneficial uses, problem areas are
" determined based on the suitability of Delta drinking
water sources to be treatable, at reasonable cost, to
meet current and future federal and State health-based
drinking water standards.
For agricultural beneficial uses, problem areas are
determined according to the impact of irrigation
source water on sustainable productivity of
agricultural lands.
. In addition a problem area can be defined based on
scientific studies and data that indicate a potentially
significant problem exists.
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IDENTIFYING SOURCES OF PROBLEMS

To effectively take action to improve water quality conditions
it is not sufficient to only know where a problem exists in a
water body, the source of the water quality problem must
also be identified. Sources of water quality parameters of
concern in the Delta and its tributaries include:

. acidic drainage from inactive and abandoned mines
that introduce metals such as cadmium, copper, zinc,
and mercury;

. stormwater inflows and urban runoff that may
contribute metals, selenium, turbidity, pathogens,
organic carbon, nutrients, pesticides, petroleum and
other chemical residues; . ;

. municipal and industrial discharges that may . o
contribute salts, metals, trace elements, nutrients,
pathogens chemical residues, oil and grease ‘and

The general locatlons:of the major sources
parameters of concern are shown in Flgdée E4.

E-8

DEVELOPING ACTION STRATEGIES

Actlon strategles ha been developed to address water
quahty parameters of concern in the Delta anid its tributaries.
They strategles are recommended actions ‘that will result in
1mprovements to source water quahty by reducing source
loadlngs of parameters (e.g., mine drainage, agricultural
dramage, urban and industrial runoff, and municipal and
1ndustr1al ‘wastewater treatment facilities); upgrading water
treatment plants, or changmg water management practices.

ctlon strategles to address water quality parameters of

concern include a combination of research, pilot studies and

full-scale actions. For some parameters, such as mercury,
there is inadequate understanding about its sources, the
bloavallablhty of the various sources, and the load reductions
needed to reduce fish tissue concentrations to levels
acceptable for human consumption. For this parameter

B ’}further study is recommended before full-scale actions are
“taken. For other parameters, such as selenium, sources are

better documented, and source control or treatment actions
can be taken with a reasonable expectation of positive
environmental results.

Performance targets have been established to measure the
effectiveness of actions to improve water quality.
Performance targets may be quantifiable reductions in
loadings of parameters. For example, the target for copper in
the Sacramento River is to reduce copper loadings in the
Upper Sacramento River from 65,000 pounds to 10,000
pounds per year. For actions that recommend further study
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of a parameter the performance target may be a focussed
outcome. For example, an action for mercury is further
research to better understand the sources and mechanisms of
mercury accumulation in the Delta estuary. The performance
target is a targeted action plan that specifies selection and
prioritization of the most effective mercury remediation
actions.

Indicators of success are generally numerical or narrative
water quality targets, or biological indicators, that have been
developed for each parameter of concern. Targets relate to in-
stream, sediment, or tissue concentrations of parameters.
They will be used to gauge action and alternative

effectiveness at protecting beneficial uses. Targets are based

on Water Quality Control Plans (Basin Plans) of the Bay
Area and Central Valley Regional Water Quality C?ntrol
Boards or U.S. Environmental Protection Agency, amblent
water quality objectives (when available), standard <
agr1cultura1 water quahty Obj ectlves and target source

33

objectives. In these case§§”1ndwa‘toﬁ';;s’,k 9{ succe%s"s»agg generally
a quantifiable reduction in coﬁt? efore,and fferé on‘-,_lv_s
taken. P

k70

Table E-2 summanzes%he Actlon Strategle sifor, each
parameter of concemymcluded in the CALFEDrWater Quality

COMPREHENSIVELY CONDUCTING
MONITORING ASSESSMENT AND RESEARCH

The’ Water Quality P gram, nd indeed all CALFED
act1V1t1es must be based o the apphcatlon of rigorous
smence While there is some: 1nformat10n on the existence of
water quahty problems in the CALFED solution area, much
is yet 10 arned. CALFED is developing a
Comprehenswé Momtormg, Assessment, and Research

Pro gram (CIVLARP) to address the need for adequate
scientific supﬁbrtindt} only in the water quality area, but also
‘,_‘the system 1ntegr1ty, ecosystem restoration, and water

W"supply rehablhty resource areas. The CMARP is central to

the CALFED phllosophy of adaptive management. The water
quahty component of the CMARP will provide for:

'+ Establishing a quality assurance/quality control plan
to assure the scientific validity of CALFED data
collection included in this plan will be
recommendations for standardized data collections
and handling practices to assure that all data collected
for CALFED are compatible;

. Establishing the actual existence and severity of water
quality problems, including evaluating the ecosystem
effects of water quality parameters;

. Establishing baseline water quality conditions against
which the effectiveness of CALFED actions will be
measured; and,
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River Watershed Program, the San Joaquin Valley Drainage
. Evaluating the effectiveness of CALFED water Implen}entatlon Program, the San Francisco Estuary Project

quality improvement actions and identifying the need Compft henswe Conserv _ion and Management Plan and the
for adaptive management actions. '

COORDINATING WATERSHED ACTIVITIES

CALFED may work with local agencies to assist in the
formation of alliances and cooperative projects to improve
water quality for beneficial uses on a larger scale than
might be possible with local agencies working alone or in
more narrowly scoped programs. CALFED’s system- -wide
watershed focus on water quality will help to better
integrate and coordinate State/Federal resource
management programs with local watershed activities,
while ensuring long-term benefits for the Bay- Delta
estuary.
.{ E 2
CALFED activities are bemg coordmated wtth emstmg or*

P
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SECTION 1

INTRODUCTION

The mission of the CALFED Bay-Delta Program (Program) is to develop a long-term
comprehensive plan that will restore ecosystem health and improve water management for
beneficial uses of the Bay-Delta System. The Program addresses problems in fiv 3 resource
areas: ecosystem restoration, water quality, system integrity, water use € 1ency and water
supply reliability (i.e., storage and conveyance). The report thav follows details. the plans
associated with the water quality component of this Progr m

loped and evaluated at a
Bay-Delta solution means that

In the ne{g% phage of the Progi'am’” more focused 1 alysm environmental documentation, and
implemeﬁtam’ £.specific s;%and actions will occur.

water quality actlons& that address identified parameters that are of concern to beneficial uses.

ot
S -»a-wwﬁ" ‘e

These actions will have measurable performance targets and indicators of success that will be
umge“program effectiveness and facilitate adaptive management. Adaptive management
is a process of testing alternative ways of meeting objectives, and adapting future management
actions according to what is learned.

1-1
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In developing the WQP the six CALFED solution principles were taken into account. These
principles state that a Bay-Delta solution must:

. Reduce Conflicts in the System
Solutions will reduce major conflicts among beneficial users of water.

. Be Equitable
Solutions will focus on solving problems in all problem areas. Improvements for some
problems will not be made without corresponding improvements fi other problems

. Be Affordable 2
Solutions will be implementable and maintainable wrthm the for
Program and stakeholders. :

. Be Durable

they were designed to protect and enhance.
. Be Implementable

CALFED
Solution Area

condrtwn?outsrde the D
outsrdeyﬂle Delta are sources of} water
qua 'ty problems affectmg the Delta, its
b_ 1tant species, and users of Delta water.
€S olvmg the water, quahty problems of
clta,. WQthas recommended A
w}n tﬁroughout the geographic O b lem
, s necessary. '

Area
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Stakeholder Involvement

The CALFED Water Quality Program has accessed and utilized a large group of water quality
technical experts to assist in the development of the Water Quality Program. These stakeholders,
known as the Water Quality Technical Group, represent federal, state and local agencies,
environmental advisory groups, industry (e.g., pesticide, mining, etc.), agriculture, recreanon
urban water supply, and watershed interests. .

Initially, three technical teams of stakeholders were formed to:identify th
requlrements of envxronment urban and agriculture water users? The en

\ . The CALFED Bay Delta Advisory Committee has been kept appraised of the
WQPgs progress through informational segments at their regularly scheduled meetings.
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Stakeholder involvement in CALFED water quality activities is planned to continue throughout
the life of the CALFED effort. A list of the Water Quality Technical Group stakeholders can be
found in Appendix A.

Structure of Report

The Water Quality Technical Report that follows discusses:

. beneficial use water quality issues,

. water quality parameters of concern to beneﬁc1a1 water use o

. sources and loadings of parameters of conqern ' 4

. - water quality beneficial use problem areas; H '

. existing programs to address parameters;

. CALFED recommended action strategies to address parameters,

. a monitoring and assessment framework to’ evaluate effectiveness of the WQP,

. a description of how this program will be coordmated wr[h ongoing watershed
management activities.

Information document.
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SECTION 2

BACKGROUND
The Central Valley is drained by the Sacramento River system to the north and the’San Joaquin
River system to the south. These two river systems converge into the Delta which encompasses
approximately 680,000 acres interlaced with approximately. 700 nmiles of rways (Arthur and

Ball, 1978). Water flows from the Delta through the Suxsun, San Pablo, an San Erancisco Bays?

to the Pacific Ocean at the Golden Gate Bridge. : ;-:; d

JJJJJJJJJJ

species. An estimated 25 percent of all warm water and anadromous sport fishing species and 80
percent of the state’s commercial fishery species either 1ive in or nugrate through the Delta. The
Delta also is a source of drinking water for about 20. million, or two-thgf “‘:‘of all Californians. It
provides irrigation water for approximately 200. crops or 45A) of the nanon s produce and water
supplies to major oil refineries and paper manaufacturers "e Delta supports about 12 million
public user days a year through a variety of recreat10na1 op ities including fishing,
camping, and boating by 82,000 regrstered boaters i

Water flowing through the Delta that _1s?not dlverted by drmkmg water suppliers, agriculture or
industries flows to the Pacific Ocean through San Franc1sco Bay. Freshwater outflows prevent
saline water from encroachmg mto the Delta and degradmg water quality. Delta channel

dlstnbutlon of dissolved.and. suspended materials is influenced by complex c1rculat10n patterns
ol

that are affected by channel geometry, flow volumes, pumping for Delta agricultural operations

d,-" 'xports and t1dal mﬂuence from the ocean. Under average hydrologlc conditions,

“The’CVP and SWP export pumping plants exert a considerable influence on water
circulation in the Delta by creating a net flow of water from northern regions of the Delta south
through Old River and Middle River. During winter, inflow volumes typically exceed the export
and other requirements and the Delta outflow is sufficient to repel the force of tidal

2-1
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encroachment. During late summer and fall, when low inflows and high agricultural pumping
rates are occurring, flows can reverse direction in the central and western Delta channels. This
pattern of “reverse flow” is a concern because of the potential effects on salinity.

Delta water quality, particularly the concentration of pollutants, is strongly influenced by the
operation of upstream reservoirs and diversions, including the CVP and SWP. On average,
approximately 75-85% of Delta inflow is from the Sacramento River, 10-15% is from the San
Joaquin River, and the eastside streams (e.g., Mokelumne, Cosumnes, and Calaveras) contribute
the remainder. San Joaquin River flows are often very low in late summer ar d,fall In contrast,
the Sacramento River, the largest tributary to the Delta, has relatlvely good ‘water quality because
of the large amount of dilution provided by runoff from the watershed and releases from storage
reservoirs. Chemical characteristics of Delta inflows are mtlmately txed to land us m‘the
upstream watershed. ~ ‘

Water Quality Issues

. Delta exports have elevated concentra’uons of dlssolved organic carbon (DOC) which is a
dlsmfectlon by-product (DBP) precuxsors and the potentlal for formation of brommated

Nf’ﬁ“ercury) are found in Delta ﬁsh in quantities that occasionally exceed

e
2%,

Agncultural dramage- 15 the Delta contains high levels of nutrients, suspended solids,

. dissolved orgamc carbon, salinity, and may contain traces of agricultural chemicals

% (pesticides). The San Joaquin River delivers water of relatively poor quality to the Delta;
fagrlcultural dramage to the river is a significant source of salts and pollutants, including
;boron, and pesticides.

istorical mining activities are a source of heavy metals, including cadmium, chromium,
copper, mercury, and zinc.

. Populations of striped bass and other species have declined significantly from historical
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levels. Causes of the declines are uncertain, although water quality conditions in the Bay
and Delta (e.g., toxicity), decreases in Delta inflow and outflow rates, habitat loss,
agricultural and other instream diversions, and in Delta exports are thought to be
contributing factors.

. The location of the estuarine salinity gradient and its associated “entrapment zone”
(where biological productmty is relatively high because of the nnxmg and accumulatlon

Drinking Water. Beneficial use of drinking water can be lmpacted by loadmg of bromide,
nutrients, sahmty, orgamc carbon, turbidity, pathogens or’ changes m pH Pathogens such as o

solids can be responsible for increasing treatment costs for municlp ‘water supplies.

A major problem during penods of low Delta outflows is:tidal mixing o saIt into the Delta
channels. Salts are a major concern with regard to muin al drinking w ter supplies because of
the presence in sea water of bromide, which: contnbutes 1¢ unwanted dlsmfectlon byproducts
(DBPs). Salt can result salty taste, corrosion ‘of apphances . ‘mg and industrial facilities, and
reduced opportunity for waste water recychng Salts also are present in freshwater inflows to
the Delta due to municipal and agncultural dlscharges The;most heavily concentrated sources of

agricultural drainage to the Delta.is. the ‘San Joaqum R1ve§

Agnculture. Beneﬁc1al uses of water by agriculture can be impacted by loadings of boron, salts,
nutnents pH, sodium ab"sorptlon ratios, and turbidity. Excess salts can result in plant toxicity and
negative effects on: p”fhant growth and crop yield. Salts affect the ability of a plant to absorb water.
Saﬁ?s%ﬁfpledmth 4 disproportionate amount of sodium in the water can cause the soil surface to
Se: g“wéier infiltration. Excessive vegetative growth or delayed crop maturity can result
from ex%é"’s"slve nutrients and white deposits on fruit or leaves can occur due to sprinkling with
high pH water. Turbidity and nutrients can foul irrigation systems. More than 1,800 agricultural
diversion are located within the Delta. These diversions are shown in Figure 2-2. Irrigation
water destined for use on millions of acres in the San Joaquin Valley and Southern California is
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diverted through the Harvey O. Banks and Tracy Pumping Plants.

Environment. Beneficial uses of water for environmental purposes, specifically fishery
resources, have been impacted due to toxic pollutants such as trace metals and synthetic organic
compounds. Also, nutrients, pathogens, pH, dissolved oxygen and temperature have the potential
to affect Delta species. Populations of striped bass and other species have declined significantly
from historical levels. Causes of the declines are uncertain, although water quality:conditions in
the Bay and Delta, decreases in Delta inflow and outflow rates, habitat loss, agncultural and
other instream diversions, and in-Delta exports are thought to be contnbutm factors. Metals,
pesticides, salts, and ammonia in elevated concentrations can be toxic to early hfe e stages of fish .,
and invertebrate species. Mercury can bioaccumulate in the upper levels of the food chain,
affecting larger fish, birds and mammals. Pathogens can adversely affect fish either aeutelyv o
(lethality) or chronically (histopathological effects, impaired reproduction). Sohd_s an: mcrease
turbidity in water bodies, reducing photosynthesis and avaxlable food for fish. Solids can also
cause siltation of water bodies, burying and ruining spawning gravels that are essential fish
reproduction habitat. Nutrient loading can lead to direct or mdlrect (abnormal algae blooms)
depletion of dissolved oxygen in water bodies, which can suffocate aquahc organisms, and lead
to observable fish kills. Nutrient limitations may at timés hm1t food avaﬂab;hty to aquatic
species.

pesticides, sohds or nutrients. MlCIOblal pathogens can adversely affect the health of those who
are participating in water contact recreatlon such’as sw1rnmmg, water skiing, or windsurfing.
Pathogen contamination of fish or shellﬁsh can adversely affect public health. Certain metals
and pesticides, such as mercury and DDT, b1oaccumulate in the food chain and can adversely
affect recreauonal fishers who consume contammated fish and shellﬁsh Solids loading can

Industrlal Industrial beneﬁc1al uses of water may be impaired due to salinity, phosphates,
ammoma Salxmty has adversely affected 1ndustr1al processes such as paper manufacturmg
l

Industrial 'water is diverted and conveyed through the same facilities used for municipal
purp%%wever for many industrial purposes water is diverted and conveyed to the industrial
facility prior to treatment for municipal use purposes. Industrial facilities treat raw water to the
water quality required for their industrial process.
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SECTION 3

PARAMETERS OF CONCERN

Parameters identified by the Water Quality Technical Group as of concern to beneﬁc1al uses of
water are identified in Table 3.1. This list of parameters may change over.time in response to
additional knowledge and understanding of these and other parameters..

Table 3.1 Water Quality Parameters of Concern to BeneﬁcxalUses

ENVIRONMENT URBAN AGRICULTURE RECREATION .

Metals&Toxic Elements | Disinfection By- Other k Metals '

Cadmium Product Precursors Boron - Mercury

Copper Bromide Chloride , “ Organics/Pesticides

Mercury TOC Nutrients (Nitrate) PCBs Alkahmty
Selenium Other pH (Alkalinity) - DDT Phosphates
Zinc Pathogens Salinity (TDS EC) ™ 'Other Ammonia
Organics/Pesticides Turbidity SAR Pathogens ™,

Carbofuran Salinity (TDS) Turbidity . Nautrien

Chlordane Nutrients (Nitrate) Temperature i /

Chlorpyrifos pH 7

DDT

Diazinon

PCBs

Toxaphene

Other

Ammonia

Dissolved Oxygen

Salinity (TDS, EC)

prob]ems in the Delta because of toxic effects on fish and other aquatic organisms and may
bioaccumulate in biological tissues. These residues can be measured in water, soils, sediments,
and organisms that inhabit Delta channels. The detection of a particular compound depends on
its persistence and mobility in the environment, as well as its source characteristics. SWRCB has
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characterized cadmium, copper, mercury, and zinc as pollutants of concern because their
widespread or repeated detection indicates their potential to cause adverse effects on beneficial
uses in the estuary (California State Water Resources Control Board 1990).

Cadmium, Copper and Zinc.The Delta receives the majority of its metals loadings from historical
mining activities in upstream watersheds. The sources of mining wastes along Spring Creek in
the upper Sacramento River watershed contribute large loads of chromium, cadrmum copper,
nickel, and zinc to the upper Sacramento River (California Department of" Water Résources
1994a). The Iron Mountain Mine, in particular, contributes most of the cadmlum copper, and
zinc transported in the Sacramento River. Urban and 1ndustr1al runoff can also contnbute ,
significant loadings of copper and zinc. Urban runoff in the Central Valley and the\Bay Area has
exhibited toxicity to the test algal organism, Selanastrum./TIE studxes with thls spv cie
identified copper, zinc, and the herbicide diuron as causmg tox101ty o

Mercury Large amounts of mercury were used in the procesSing_Qf gold, and river flows
originating in historic gold-mining areas continue to contribute mercury to Delta waterways.
Natural deposits of mercury that were mined in the Cache Creek basm are suspected to contribute
high loadings of mercury to Delta waters. . £

Mercury is of concern from an environmental. and human alth perspectwe During a peak
storm period in 1995, mercury levels at the Creek’s outfall "Yolo Bypass were measured at

695 parts per trillion. (Pers.conv. Bill Croyle CVRWQCB);;'I‘he EPA water quality criteria is 12
parts per trillion total mercury. SWRCB blemualrwater quahty assessments list 48,000 acres of
Delta waterways as impaired because’ Sf fish consumptlon advisories for mercury (California
State Water Resources Control Board 1992,1994). A health advisory for the consumption of
striped bass from the Delta because of elevated Ievels 6f mercury in fish tissues has been in effect
since the mid-1 0s. < I o

selemum mto the Delta.

3-2

D—033610

D-033610



Organics/Pesticides

Residues from organic pesticides and herbicides may produce serious pollution problems in the
Delta because of toxic effects on fish and other aquatic organisms and may bioaccumulate in
biological tissues. Similar to heavy metals, organic pesticides are detected in a variety of sample
types, depending on the persistence and mobility of the particular compound. SWRCB biennial
water quality assessments list Delta waterways as impaired because of elevated levels of
pesticides (California State Water Resources Control Board 1992, 1994). Most parameter
concentrations in fish do not exceed standards established by the U.S. Food and Drug
Administration or the National Academy of Sciences for the consumptm ﬁsh tissues. The

presence of pollutants in fish demonstrates, however, that orgamc pestlc1des are’ bloaccurnulatlng_

in the Delta food webs.

pesticides exceed identified thresholds for risk to humans, w11d11fe or’ . Blologu:al receptors
that come in contact with the pollutants (Callforma State Wate Resomces Control Board
1995b). ,,,d./ i #

Toxicity Identification Evaluation (TIE) studles of urban runoff have linked observed toxicity

with the presence of Chlorpyrifos and Dlazmon Urban runoff in the Central Valley and the Bay
Area has exhibited acute tox1c1ty to the test orgamsm Cenodaphma Both of these pesticides are
widely avaﬂable and have been detected smmltaneously in urban creeks throughout the CALFED

Bon:&%n Boron is essentlal in small quantities for optimum plant growth, however, minimal
exceedance of the desu:able limit can result in plant toxicity problems, manifested as drying and
éhzlx%rgosw Chmatlc and soil conditions also influence boron toxicity, with boron uptake being
éénerall high ower soil pH. Sensmve crops have shown toxxc effects at and below 1 mg/L

Boron' concentratlons can be reduced by various management practices similar to those for
chloride. Reclaiming boron-affected soils requires leaching the boron from the root zone.
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Because boron mobility is reduced by adsorption on soil particles, removing it from the soil
profile requires approximately two to three times mor leaching water than is typically required
for reclaiming saline soils (Hanson, 1993). Surface waters do not usually contain boron at toxic
levels. Groundwater from wells or springs can contain toxic levels, especially near geothermal
areas and earthquake faults. Some areas near the Delta are underlain by groundwater with high
levels of boron. The average concentration in seawater is reported as 4.5 mg/L in the form of
borate (EPA, 1976).

g uiﬁl&. xﬁ?’
Chloride. For agriculture the most common toxic ion encountered in 1mgatron water supplies is

chloride. Chloride is adsorbed (or retained) only slightly on soﬂ partlcles It therefore moves
readily with the soil water and is taken up by the crop, accumulatmg in the leaves during
transpiration. At toxic levels, injury symptoms develop such as leaf. burmng and desiccation,
Continued uptake can lead to dead tissue and is often accompamed by early leaf'd 0 :J
defoliation. Uptake of chloride depends on the relationship between the ability of the: crop to
exclude chloride, and concentrations in the soil water. Soil- 'g_concentratrons are controlled
by concentrations in irrigation water and the amount of leachmg that occurs. Crop tolerance of
chloride is not as well documented as crop tolerance of salinity, ands 1antitative yield reduction
relationships have not been defined. However, in general, woody plants »such as California’s
fruit and nut crops, tend to be more sensitive to. chlond .7 ( ops grown uﬁder overhead sprinkler
irrigation can take up chloride through foliar adsorptlon of ﬁnga_tmn water into leaves during and
after irrigation events. Management for chlonde 1ncludes hrﬁ“g’ in a manner similar to

salinity, more frequent irrigation, selectlon of more”tolerant*crops ‘and blending or switching to
alternative water supplies. Where fohar absorptlon isa problem certain management practices
have been successful in mlmmlzmg effects. ‘Some practices may require minor changes in
management, while others will require more: elaborate and costly changes. Some of these
practices mclude scheduling’ ungatlon at mght avo1d1ng 1rr1gat10n during high winds, increasing
sprinklel;,r_: n speeds, ncr sing application rates and i increasing droplet size. (For more
mformatlon Chloride see Dlsmfectlon By-Products).

Disinfection Byp: ducts eat, 'd D:l?rlung Water. THM compounds formed during
chlorination.of: DO ‘M&w ing water'contam chloroform and brominated methanes.
Chlorofo”r;n ‘When adnumstered\et high doses, has been shown to increase the risk of liver and
kldney ‘cancer in mice (Naui ,Cancer Institute 1976). The suspected carcinogenic risk to
humans from THMs has'led some communities to study and change their methods of disinfecting
dnnkmg water. THM ler}els in drinking water can be reduced by using alternatives to
chlormatlon to treat water for human consumption (e.g., ozonation or chloramination), although
C pptentlaﬂy harmful DBP compounds (e.g., bromate) may be formed during these

drsmf M?tlonprocesses Disinfection itself is being more carefully regulated by EPA to avoid
pro%ms vélvmg various pathogens (e.g., bacteria, viruses, and protozoa). Reducing DOC
concent?’"ﬁons in raw water before disinfection with flocculation or granular-activated carbon
adsorption or removal of DBPs after being formed can reduce DBP levels but may be quite
expensive.
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Chloride and Bromide. Most of the Delta islands are as much as 10 to 15 feet below mean tide
level. Tides in the Delta not only threaten the protecting levees, but bring periodic intrusion of
seawater, which mixes with the inflowing Delta freshwater. Tidal currents created by the rise
and fall of sea levels modify stream flow, particularly when outflows are low or when tides are
high (DWR, IDHAMP, 1989). Intruded seawater is a major source of bromide, particularly in
the western Delta. Bromide is a naturally occurring salt ion (halogen) of seawater origin and
reacts with disinfectants to form brominated DBPs. Thus, intrusion profoundly affects Delta
water withdrawn at the Contra Costa Water District, SWP and CVP 1nta.kes

The presence of bromide in a drinking water source comphcates the drsmfectloh process. As with
chlorine, bromide forms THMs in the chlorination process and these brommated THM’s are also
toxic to human health. Bromide is about twice as heavy. as chlorine; and the ’IHM'standard 18"
based on weight. Hence, it takes fewer molecules of brominated THMS to exceed. th dnrikmg
water standard. Another method of disinfection, ozone Ueatment is also comphcated by the
presence of bromide because it forms bromate, another undesrrable DBP. Bromide contributes
substantially to the formation of DBPs in treated dnnkmg,water from' the Delta. Sources of Br-

in Delta water are seawater intrusion, San Joaquin River inflow ¢ ing @gricultural drainage,
and possibly connate groundwater (i.e., water trapped within sedim 1 .ocks that is often
highly mineralized). It is uncertain whether there are native-bromide sources in the San Joaquin
Valley, or whether bromide found in the R1ver is a resul £ ooncentxatlon of bromides in
agricultural irrigation water taken from the. Delta and.returnedﬂ..'to the Delta through the River.
Bromide has been measured by the MWQI program since January 1990.

2
Total and Dissolved Organic Carbo, .Orgamc matenals enter the water from the following
sources in the Delta in decreasmg order of amounts //
. natural materials, vegetatron and or 'jlé;

3, 4
. agnculture as vegetatlve ‘organics in 'dramage

avarla;b'ie data for the DeIta haVe focused on DOC. In general, most TOC in Delta waters is
prégznt in the dissolved; form The most common DBP is THM compounds formed during
chlormatlon of DOC i m dnnkmg water supphes These carcinogenic substances mclude

or C matt t-from decomposmg peat soil and crop residues are the major source of DOC in the
Delta "(California Department of Water Resources 1994b). Additionally, DOC is carried into the
Delta from upstream inflows. Minimizing DOC concentrations in source waters is a major water
quality goal for drinking water uses to meet new EPA regulations for DBPs. Utilities must
undertake studies to control organic carbon in their source water if TOC exceeds 2 mg/] at the
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water intake.

Dissolved Oxygen. Dissolved oxygen (DO) concentrations serve as indicators of the balance
between sources of oxygen (e.g., aeration and photosynthesis) and oxygen consumption (through
decay and respiration processes). The capacity of water to dissolve oxygen decreases with
increasing temperature and often varies with the cycle of daily photosynthetic activity of algae
and plants. DO concentrations in Delta channels are not generally con51dered a problem except
in the waterways around Stockton and in some dead-end sloughs.

Nutrients. Nitrogen and phosphorous are the two nutrients Wthh most offt lumt algal growth
at low concentrations and trigger algal growth at elevated concentratlons Generally, in the '
presence of sufficient light and elevated temperatures, as nutrient concentranons Jincrease algal
productivity increases. A self perpetuating cycle of nutrient ennchment plant growth k)
accumulation of muck, oxygen depletion, and nutrient recychng from the sediment follows.
Eventually , the rate of oxygen consumption can exceed the rate of absorption, resulting in, blue-
green algae blooms, odors, and eventually the death of fish and aquatlc life. Drinking water taste
and odor problems can occur from algae decomposmon ;-

For agriculture excessive nutrients can result in excess vegetatlve growth reduced yields,

delayed or uneven maturity, or reduced quahty Algal growth snmulated by excess nutrients can
increase facilities maintenance costs. In extreme cases, 1mgatlon eqmpment for sprinkle and drip
irrigation can plug, increasing mamtenance costs.. Sensitive ¢ crops*may require an alternative or
blended water supply, or may not be grown. Alternative, more tolerant crops can be grown, but
other water quality parameters, land sultablhty and market conditions dictate crop selection.

Pathogens.M1crob1ologlcal orgamsms of pnnmpal concern as agents of disease or indicators of
potential,c tarmnatlon in dnnkmg water include coliform bacteria, viruses and protozoan and
helminth’ parasrtes Total cohform bactena measurements indicate the general level of urban and
animal containma rrof a water supply -Microbial agents have been responsible for waterborne
outbreaks of mfectlous disease. Theirp ‘presence in raw waters has been a principal thrust of water
treatment technology bome diseases still occur in the United States. The Center for
Dlsease Control (CDCy: EPA Jhave estimated 1 million cases of illness per year and 1000

2 ,-/ .

are not pathogemc Because coliforms are more abundant than pathogens in
huméﬁyn‘%’ficv;aste by several orders of magnitude, the tests provide a margin of safety against
pathogens. If coliforms are not detected, it is assumed that bacterial pathogens would not be
likely to be present, or at least they are likely to be below the levels known to infect. Although
the tests have limitations, they are still the most widely used indicators of bacterial water quality.
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Viruses. In contrast to bacteria, enteric viruses are always assumed to be pathogenic. The

prevailing theory is that only one infective unit (which may be as low as one virus) can cause
infection. Because clinical symptoms do not always result from infections, because it is difficult
to link infections to a waterborne source, because there are difficulties in detecting viruses, and
because people are exposed to viruses from many sources, the extent of waterborne diseases due
to viruses is not well quantified. The CDC estimates that of the 1 million of cases per year of

illness from waterborne mlcroorgamsms perhaps more than 50 percent are viral. Vlruses of

be detected by laboratory cell culture techmques ,
Table 3.2 PRINCIPAL WATERBORNE BACTERIAL ’AGENTS

AND ASSOCIATED HEALTH EFFECTS i

Bacteria Disease” ™
Salmonella typhi e Typhoxd fever
Salmonella paratyphi-A }a B Paratyphmd fever

Salmonella (other species)

. fSalmonellosw, enteric fever
Bjclcﬂ!afy/ dysentery
Ct{olé"ra

' L’éptospirosis

Shigella dysenteriae, S. flexneri, and S. sonnei
Vibrio cholerae

Leptospira sp.

Yersinia enterocolitica Gastroenteritis
Francisella tularensis Tularemia
Gastroenteritis
Various infections
Gastroenteritis

Gastroenteritis

Virus Group Common Disease Syndromes

sty

Enterowruses“ o

Pohovnruscs

yyyyy

Poliomyelitis, aseptic meningitis
Co;}sacklevnruses A Herpangina, asepticmeningitis, exanthem

Coxsackieviruses B Aseptic meningitis, epidemic myalgia, myocarditis, pericarditis

Eéﬁg"@iruse Aseptic meningitis, exanthem, gastroenteritis
TR
A‘szwgowruse 31 Upper respiratory illness, pharyngitis, conjunctivitis
BM, 3 Upper respiratory illness, diarrhea, exanthem
Hepatxtxs A””Virus 1 Viral hepatitis type A or infectious hepatitis
Hepatitis B Virus 4 Viral hepatitis type B or serum hepatitis
Rotavirus 2 Gastroenteritis
Norwalk agent 1 Gastroenteritis
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Parasites. Eggs and cysts of parasitic protozoa and helminths (worms) excreted into the
environment may enter water supplies. All can severely disrupt the intestinal tract. Two of these

are Giardia lamblia and Cryptosporidium parvum. Their cysts/oocysts are far more resistant to
disinfectants than bacteria or most viruses.

B \

Giardia lamblia. Giardia lamblia, the intestinal protozoan most frequently found. i in human
populations worldwide, is the most commonly identified agent of water-b' e‘dlseases in the
United States (Feachem, et al., 1983). Waterborne giardiasis may be increasing in the U.S. with
95 outbreaks over the last 25 years. Over 60 percent of all Gtara’za lamblza'.mfectlons are
believed to be acquired from contaminated water. Giardia Tamblia cysts are foundm water -
contaminated by fecal material from infected humans and ammals Giardia lamblia forms an

environmentally resistant cyst that allows the parasite to surv1ve in surface water and treated
drinking water. L

Ingestion of as few as 10 cysts can cause infection (Rendtorff and Holt, 1954). Infection was
measured by the excretion of cysts, and illness was not determined.- The rat10 of illness to
infection is highly variable. Giardia lamblia 1nfect10ns w1th no symptoms “of illness may be as
high as 39 percent for children under 5 years: old and 76 perc t for adults in certain populations
(Craft, 1981; and Wolf, 1979; as reported in Rose, et al At the same time, symptomatic
infections have been reported at a rate of 50 to 67. percent andm hlgh as 91 percent in others
(Veazie, et al., 1979, as reported in Rose et al., 1991) In yei other groups, chronic giardiasis
may develop in as many as 58 percent ofan mfected populatlon

| car er patlents cryptospond1051s can cause mortality. The oocyst
(mfectlve stage) dose necessary to cause an infection in humans is unknown, but may be low; in
a pfiinate study, two 1nd1v1duals became infected after exposure to only 10 oocysts (Miller, et al.
986). No effective treatment for the disease exists. Cryptosporidium parvum is transmitted

humans and warm-blooded animals, 1nclud1ng cats, dogs cattle, goats mice, pigs, rats,

are w11de?e in a watershed, sewage dlscharges and domestic animals (including runoff from
grazing lands and dairies). For example, surface water running through cattle pastures can
contain up to 6,000 oocysts per liter (Madore, et al., as reported in Peeters, et al., 1989).
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Cryptosporidium parvum in drinking water strongly resists chlorine disinfection. In addition,
Cryptosporidium parvum levels do not correlate well with indicator coliform bacteria levels, so
meeting standards for coliforms and turbidity (a measure of the reduction of clarity of a water by
suspended particles) may not be a sufficient measure of treatment reliability for removal of
Cryptosporidium parvum. Normal levels of chlorine in drinking water have been shown to be
ineffective for inactivating Cryptosporidium parvum, even after 18 hours of contact, However,
ozone and chlorine dioxide have been found to be more effective dlsmfectants (Peeters etal.,
1989). Sand filtration alone reduces but does not completely eliminate cyst concentratmns
Filtration with coagulation achieves greater removals. .

pH The formation of DBPs in drinking water 1s dependent a vanety ofparamet 'sone of whlch

equipment (such as aluminum pipe and drip emitters) and pre01p1tat10n of remdues o’ plants
(such as cut flowers in greenhouses). Nutritional 1mbalance c ‘caused by irrigation water
with a pH outside of the normal range. i i

Sodium Absorption Ratio (SAR). SAR is of concern o. agncultura bene iélal uses. Sodium
hazards in irrigation and soil waters can 1mpa1r crop productlon Unhke sahmty, excessive
sodium does not curtail the uptake of water by plants ‘biat rather’ estroys soil structure and
reduces the infiltration of water into the. 3011 Thus, plant*%ér» wth’ Cé{l be affected by drought
stress and lack of aeration. When calcmm and magnesmm are the predominant cations absorbed
on soil particles, the soil tends to have a granular structurg} ‘that is easily tilled and readily
permeable. Unbalanced by other, catlons large gmounts of sodium can disperse soil particles, so
that soil structure breaks down a1}d hydrauh ‘dgcuwty decreases. Good soil structure and
adequate dramage are essent1a1 [ fot sustamable 011,'and salinity management. Additional

ic isi ;’ S sodiug include soil crusting (especially over seedbeds),
temporary satura i of the soﬂ surfaé“e layer, and/or related disease, weed, root-respiratory, and

nutritional proble 1 n extrem' as a?fd for sensitive plants, sodium ions can be phytotoxic,
much in the same man €T &S, chlorld Mmagement of sodium by leaching alone can be

1mpractlcal;because of problems with'soil aeration and drainage. Sodium is generally managed

by replacement with calc ough the addition of gypsum, or sulfuric acid, which reacts with
soil g@glmmn carbonate, t hberate calcium. These treatments must be followed by leaching with
water/of acceptable quahty In general, the benefit of a water-applied amendment is much

gr {er when the 1rr1gat10n water salinity is relatively low. The primary sources of sodium are

ater and agnculnjral drainage. SAR can affect crop yields and sensitive crops such as

TC ards and bears, Ttisa particular issue in the western and interior Delta.

s e
Sahmty"“Sahmty in of concern to municipal users because (1) bromide, a component of saline
water, forms DBP precursors (bromide and total organic carbon); (2) there is a need for low
salinity supplies to assure the feasibility of local wastewater reclamation and conjunctive use
projects, (3) there is a need for low salinity supplies to minimize and retard the corrosion of
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infrastructure and appliances, (4) there is a need for low salinity supplies to improve the
aesthetics of drinking water. Salinity is of concern to agricultural users because of potential plant
toxicity problems. (California Urban Water Agencies (CUWA)/CALFED, 1996).

Sources of marine water include salt water intrusion into the Delta from San Francisco Bay and
connate groundwater. The magnitude of saline water intrusion is influenced by Delta outflow,
which defines the upstream boundary of the salinity wedge. Seawater is the prrmaryj%ource of
salinity. Agricultural drainage from the Delta, upstream agricultural dramage&,from sources on
the Sacramento and San Joaquin rivers, and urban runoff may’also affex ty concentrations.
Urban runoff consists of dissolved minerals, whereas agncultural dralnage is made up of soluble-
salts from irrigation water leached from the soils (CUWA, 1995) “;_,f'ff

Electrical Conductivity (EC), more correctly known as specrﬁc conductance is the most ’
common general measure of dissolved minerals in Delta waters. . EC is generally considered a
conservatrve parameter, not subject to sources or losses mternal to:a water body Therefore

water is apphed as irrigation, crop uptake ‘and evaporatron 'remove pure water with some
dissolved salts, particularly nutrient-salts. However most, of the water’s salt load remains in the
crops root zone after uptake of water by roots:" ,When water “does not leach from the soil, but is
only added to meet crop needs the soil accumulates resrdual salt over time. If the frequency of

surf\gye , may not producg?as ‘much when grown under sahne conditions. This is because
extraction of water from saline soil requires more plant energy, which might otherwise be
amted for plant growth and metabolism. In addition to crop water uptake, salinity can affect
agi; ] m%g: system m yother ways (See sodium). The major objective in selecting management
t“’%’éont'rol salinity is to maintain adequate soil water availability to the crop. Procedures
thatteq Te; relatlvely minor changes in management are more frequent irrigation events,
selection of more salt-tolerant crops, additional leaching, pre-plant irrigation events, and altered
seed placement. Alternative that may require significant changes in management are changing

the irrigation method, altering the water supply, land-grading, modifying the soil profile (deep
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ripping), and installing artificial drainage. Management practices must fit the method of
irrigation. After salinization, one study showed 10 to 15 percent salt removal by leaching that
should theoretically remove 50 percent of accumulated salinity (Mass & Hoffman, 1983). Field
realities may influence saline land management.

Temperature. Temperature governs rates of biochemical processes and is a major « environmental
factor in determining organism preferences and behavior. Water temperatures in the Delta are
generally a function of the weather and runoff conditions. Delta tempera' Ires are ‘influenced
only slightly by water management activities. The most common environm ntal
associated with water temperatures are localized effects caused by d1scha_: ubstantially 3
elevated temperatures (e.g., thermal shock). Fish growth act1v1ty, and mortahty rerelated to. 7
their temperature tolerances. The Delta supports fish species, such as “the Chmoo almon and
striped bass, that require different warm- and coldwater habltat condltlons

For agriculture temperature of irrigation water has direct. and
Each occurs when physiological functions are impaired by exc ‘ h or excessively low
temperatures. The direct effects on plant growth from extreme tempera of the irrigation
water occurs when the water is first applied, and they are less pronounced, with pressure
1rr1gat10n systems than with surface 1mgat10n systems .Indlrect effects‘of the temperature of

_ ,thgffects on plant growth.

production is concentrated in the northern San J oaqum and: southern Sacramento valleys. When
water is colder, irrigation facilities that S spread water out for ‘solar warming can be used, including
shallow reservoirs and flooded ﬁelds Some rice farms- demgnate an upper part of the field for

spreadmg and warmmg water or else they: accept*lower product1v1ty in parts of their farm that

as turb1d1ty) is, a%gen‘
of sed1mentmatenals

nutnents and agncultural chem1cals) that are resuspended or infroduced in runoff. Such runoff
and resuspens10n ep1sodes are relatlvely lnfrequent persist for only a 11m1ted time; and

The attenuatlon of light in Delta waters is controlled by SS concentrations (with some effects
from chlorophyll). These concentrations are often elevated in the entrapment zone as a result of
increased flocculation (i.e., aggregation of particles) in the estuarine salinity gradient. High
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winds and tidal currents also contribute to increased SS concentrations in the estuary. Suspended
sediments tend to suppress algae growth in much of the Delta (California State Water Resources
Control Board 1995a).

Turbidity is of concern in drinking water because it can render water aesthetically unacceptable
to the consumer; reduce the efficiency of disinfection by shielding microorganisms; and actasa
vehicle for the concentration, transport, and release of organic and inorganic toxmants bacteria,
and viruses.

(blocking sunhght and reducing photosynthesis and marketablhty) High colloidal content in
water used for sprinkler irrigation can result in deposition of films on leafy vegetable crops such
as lettuce, which affects marketability and management. Setﬂeable atter in the water can
prematurely decrease reservoir capacity, and increase mamtenance requlrements on delivery
canals due to siltation. Turbidity also increases wear on pumpmg facilities . ;As agricultural lands
in the Sacramento and San J oaqum valleys contmue to b ?m'lgated w1th low-volume irrigation

Data Available

2

@’s

mforma’uon:
BayJ)ehaand,

1% gwe of reference is required in order to understand the relevance of data regarding

parame;ig concAern For some parameters, particularly those affecting environmental
AL
benefic es; source water quality regulatory standards, objectives or criteria have been

deve:iéwm%?fi In other cases, such as at municipal and agricultural water intakes, source water
quality standards have not been developed. The Water Quality Technical group reviewed the
existing regulatory requirements and the specific requirements of each beneficial use. Based on
this review they recommended target ranges for each parameter of concern at critical locations
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throughout the CALFED water quality solution area. Table 3.4 summarizes the source water
quality targets for each parameter of concern.
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Table 4.1 Bromide Loadings

7

Diaavaﬂzble; ﬂowaﬂoormuanmdazaamﬂabh: load calculations required.

IIIIIIIllllllllllllllIIIIIIH

¥ - Source does not contribute significant load of constituent in this watershed.

Note: Letters listed in itatics under the Note ool provicke the background and references associated with the acoompanying load

BROMIDE LOADING TABLE
Brormide Loading (pound/year)

Source BayRegion| Note |  Deta | Note Sa"B‘Z’S‘;?"“ Note | Lower Sac. Basin| Note | Upper Sac. Basin
g i e e
e [
(POTW) l
Urban Runoff
Flow Regulation ~ ‘
_— - |22

Thousand pounds per year

Agricultural

o
2
5e
£ 5
-
=
2
=
=
=

Usban Runoff

Flow Regulation
Basin Emission
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Table 4.2 Cadmium Loadings

CADMUVILOADING TABLE
Cadrium Loading (poundsiyear)
Lover Upper
Source Sacramento San Joaquin . ‘  Sacramento
Detta | Nt | ponbelow | "% masin | "] BRegon | Nde) o nabove
roiadvd ] &5 T “
MreDainege | 36 | a | 96000 B ;
(FIVY %4 | b 270 22 j | e m
s B B
3% 97,507
200

thousands of pounds/year

4000 Upper Sacramanto Basin above Dams
300904 “Bay Region
200004 v San Joaquin Basin
10000 | & & y
Vi) Lover Sscramcato Basia below dams
0.l
T g Dea
H i E 0§ 5
< e g e 'i 7
s 3 § & &
P2 3 3§
3
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Table 4.3 Copper Loadings

///////////////////////// Data available; flow and concentration data available; load calculations required.
IIIIIIIIIIIIIIIIIIIIIIIIIIII] Further literature review required.

73‘1 - Source does not contribute significant load of constituent in this watershed.

COPPER LOADING TABLE
Copper Loading (thousands of pounds/year)
Lower Upper
Bay San Joaquin Sacramento Sacramento

Source Region Note Deita Note Basin Note Basin below Note Basin above Note

dams Dams
Agricultural g QLR EREEERR UKL CEE 41 e
Mine Drainage i : 4 a 4 a 274 a
M&I Wastewater
(POTW) 55 g 2 b 9 b
Urban Runoff 73 g 6 c 9 c 24 - ;
Fiow Regulation TS it £ LN
Total Load 128 12 13 - 348

Com

Basin Emission d 22 124 a&b h
Note: Letters listed in italics under the Note column provide the background and references iated with the panying load

NP

Agricultural Mine &l
Drainage

Wastewater Utban Flow

Runoft Regulation Basin

4.4
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Upper Sacramento Basin above Dems

Lower Sscrumento Basin below dams

San Joaquin Busin

300
250
L 200
1
i
2
S 150
3
L
i |
100
50.
0
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Table 4-4 Mercury Loadings

MERCURY LOADING TABLE

Mercury Loading (pounds/year)

Sacramento San Ba Sacramento
Source Delta | Note . Note | Joaquin { Note y Note | Riverabove | Note
Basin . Region
Basin dams
Agricutural I Il Il B
Mine Drainage :
M&l Wastewater
eotw) 1543 a
Urban Runoff  f Il 330 a
Flow Regulation = i =
Total Load "1873
Com -Com .
Basin Emission 2530 a&b 328 “a&b 2500 b

Note: Letters listed in italics under the Note column provide the background and references associated with the accompanying load

ORI -

poundsiyear

" Sacramento River above dams

[ "
LHET 1
éas
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Table 4-5 Nitrate Loadings

NITRATE LOADING TABLE
Nitrate Loading (thousands of pounds/year)
ento Ri

Source Deita Note Bay Note Sacramento Note Sacramento River Note

Region Basin above Dams
Agricultural 7774
Urban Runoff 77 a
Flow Regulation T
Construction fill
Total Load 77
Basin Emission [ITIEETTER

Sacramento River above Dams

Sacramento Basin

Agricultural
Urban Runoff
Flow Regulation

Basin Emission
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Table 4-6 Selenium Loadings

SELENIUM LOADING TABLE - 1
Selenium Loading (thousands of pounds/year)
Lower Upper
Sacramento San Joaquin Bay Sacramento

Source Deita | Note Basin below Note Basin Note Region Note Basin above Note

dams Dams
Agricuitural
Mine Drainage : - fa
M&i Wastewater > s i
(POTW) i : b 7 a
Urban Runoff o e e e B
Flow Regulation y 2 T e o - e
Total Load 7 .

Com Com s

sasinEmssion | PR 5 NP 01

Note: Letters fisted in italics under the Note column provide the background and references associated with the accompanying load

777777/ - Data available, fiow and concentration data available; load calculations required.
NI - Fuher titerature review required.

. - Sourca doas not contribute significant load of constituent in this watershed.

-UppcSacummw Basin above Deaus

Theusands sfpsundsiycar

Mine Drainage

Mi! Wastewster (POTW)
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SELENIUM TABLE -2

Selenium in the San Joaquin River Tributaries

Tributary Dissolved Selenium Loads in Tributaries as % of those in
San Joaquin River at Vernalis (1)
o,
Stanislaus River 2
Toulumne River 3. ~
Salt/Mud Sloughs =71 i’
Merced River 2
San Joaquin above Salt Slough Confluence -3 -
Notes: L
(1) Values obtained from the U.S. Geological Survey Water Resources Investigation Report 88-4186. L e

The dissolved selenium loads for the tributaries to the San Joaquin River do not add up to 100% of the {oads in the San Joaquin

Vernalis because some of the load at Vernalis most likely can be attributed to sources witimin the river, such as selenium delivered to the . "

San Joaquin River from sources other than the listed

tributaries.

70
60
504
“
k-]
§ 40
S
[

Stanislaus Toul
River ‘oulumne
River SaltMud

Sloughs

Tributary

Merced
River San Joaquin
above Salt
Slough

SELENIUM IN THE SAN JOAQUIN RIVER TRIBUTARIES

Dissolved Selenium Loads in Tributarics as % of those in San
Joaquin River at Vemalis (1)

Dissolved Selenium Fractions
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TOTAL DISSOLVED SOLIDS (TDS) LOADING TABLE

Total Dissolved Solids (TDS) Loading (thousands of poundsfyear):
Lower Upper
Sacramento San Joaquin Sacramento
Source Delta | Note Basin below Note Basin Note { Bay Region | Note Basin above Note
dams Dams
Agricultural li] 2,651,000 a 2,171,000 d | 11 ﬂm
Mine Drainage (T I fil
(POTW) 296,000 b
Urban Runoff 42,330 c 296 e
u' . ¥ i
Flow Regulation pises i Bl o
Total Load 2,989,330 2,171,286 ‘ e
i & n
Basin Emission 901,300 a&b 722,500 a&b (1l |

' All numbers are rounded to significant 4 digits
Note: Letters iisted in italics under the Note column provide the background and references associated with the accompanying load

i/l/////////////////////////,,l Data available; flow and concentration data available; load calculations required.

Further literature review required.
¥ - Source does not contribute significant load of constituent in this watershed.

-UppaSunmcuo Basin above Dams

Theusands of peunds/year

Urban Ruaelf

M&] Wastewater (POTW)
Flow Regulation
Basin Emission

Table 4-8. Total Dissolved Solids Loadings
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Table 4-9. Total Organic Carbon Loading

TOTAL ORGANIC CARBON (TOC) LOADING TABLE

Total Organic Carbon (TOC) Loading {thousands of pounds/year)

Agdcumral
Drainage Wastewaler

Lower Upper
Sacrament
Source Delta | Note Sacramento Note San Joaquin Note Bay Region Note cramento Note
Basin below Basin Basin above
dams Dams
Agricultural m 7706 a 10,764 c (TR
Mine Drainage _ T lllm T
Ma&I Wastewater| i
(POTW) 5375 b
Urban Runoff Il __U_[[ i I .
Flow Regulation L ; - e
Total Load 13,081 10,764 =
Com Com, I i
Basin Emission 24,130 adc 11,710 a&b
Note: Letters listed in italics under the Note column provide the background and references associated with the accompanying load
%////////////////////4 Data available; flow and concentration data available; load calculations required.
lI"""""'""'"""M Further literature review required
¥4 - Source does not contribute significant load of constituent in this watershed.
25000

H

s

é Upper Sacramento Basin above Dams

i.nquammw Basin below dams
San Joaquin Basin
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Table 4-10. Zinc Loadings

ZINC LOADING TABLE
Zinc Loading (thousands of pounds/year)

Lower Upper

Source Delta | Note Sacramento Note San Joaquin Note Bay Region Note Sacramento Note
Basin below Basin Basin above

dams Dams
Agricuitural ___[[| 88 c__ JITIITIIT I f
Mine Drainage 116 a 930 d 116 h | i .
M&I Wastewater| “““ ' ”' 4
(POTW) 2 b
Urban Runoff

Flow Regulation Fohion
Total Load 118 116

Basin Emission [N 255 g 69 i 279 i [

Note: Letters listed in italics under the Note column provide the background and references associated with the accompanying load

VUpperSacnmauostinaboveDam
Lower Sacramento Basin below dams

San Joaquin Basin

Delta

1 Bay Region
L |
<
g

Urbaa Ruaofl’

Flow Regulation
Basin Emission

M&!I Wastewater (POTW)
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SECTION §
Water Quality Problem Areas

Defining what constitutes a “problem” is a controversial and endlessly debatable issue. Very few
of the parameters of concern have been studied sufficiently to understand their fate, transport and
impact, particularly on biological systems. If a parameter is measured against an exrstlng
objective, criteria or standard a decision must be made of whether the standard isappropriate,
what it is meant to protect, and what level of exceedance is relevant (e.g5  dy 'atron season,
geographic location, etc.). For example, an exceedance of copper in the Up er SacramentoRlver,r
during the fall-run chinook salmon juvenile outmigration period might, be &evasiaimg tothe - -
population but during other times of the year (when fall-run are not  present) there may be@ Z
virtually no impact. For some parameters such as temperature and sahmty extenswe d Nta has
been collected. For other parameters such as pesticides, nunmaggnfonnatlon is known. Given
the inherent difficulties attempting to measure data agamst pu i 'hegiggtandards and the
programmatic nature of the CALFED Water Quality Program deﬁmtron and prioritization of
water quality problem areas have been based on one or more of the followrng criteria. These
criteria have been developed through consultatlon Wlth the. Water Quahty iTechmcal Group,
particularly the Parameter Assessment Team - i 7 F

v

. US EPA Section 303(d) Llstmg ; , B
Section 303(d) of the Federal Clean Water Act requires each state to develop a list,
known as a 303(d) list, of water. bodles that are 1mpa1red with respect to water quality. In
addition to listing 1mpa1red Water bodres the 303$d) list identifies the suspected major
sources of parameters causing lmparrmegr. -These sources include mine drainage,
agncultural dramage urban and indt al runoff and municipal and industrial

ater, dlscharges : n comphance ‘With Section 303(d) of the Clean Water Act the

San"Francxsco and Central Valley Regional Water Quality Control Boards in 1996,

identified all 1mpa1red water bodles in California. CALFED is using this list to make a

prehmrnary asse: sment of ex15t1ng water quality problems (primarily environmental &

R e

recreatronal) in’ Cahforma s Central Valley and Bay-Delta.

= lands” arld prevent salt contamination of soils.
. Scientific Studies

Knowledge based on scientific studies and data that indicate a potentially significant
problem exists.
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Impaired Water Bodies

Water bodies impaired by parameters of concern, according to the 303 (d) list are shown in
Figure 5-1. More detailed information pertaining to the Section 303(d) list can be found in
Appendix C.

Sacramento River Basin. Several drainages in the Sacramento Basin contam metals in
concentrations that may impair environmental beneficial uses:, The upper  Sacramento River
(Shasta Dam to Red Bluff) contains elevated copper, cadmmm fand zines I%admgs to the river i

this region are predominantly from mine drainage although urban runoff. does con'?.nbute a . ;—"
measure of mass loading of these metals to the upper Sacramento dramage

Data collected on the lower Sacramento River (Red Bluﬁ to the DeIta) indicate that this main
water body is impaired with regard to environmental and recreatlonal beneficial uses, due to
elevated mercury, diazinon, and chlorpyrifos. Both the lower can River and the lower
Feather River are similarly impaired. Elevated mercuryin these mbl;ltanes S, may pose a risk to
people that catch and consume fish. Elevated levels of diazinon and gogmfos have been
documented in the lower Feather River. In these three__‘waterv bodies, urban runoff has been
identified as a source of mercury, and in the lower Sac;arn ';9 and Feather rivers, urban runoff
has been identified as a source of dlazmon and chlorpynfos *”'Ww~

s

e

Other water bodies that are influenced by urban- and mdustnal runoff include Natomas East Main
Drain and Sacramento Slough. These two water bodies contam elevated levels of diazinon and
chlorpyrifos. Sources include agnculture and urban runoff Natomas East Main Drain has
elevated levels of PCBs, and Sacramento SL"”h has elevated mercury. These bioaccumulative

San Joaqum’Rlver Basm Urban and Industrial runoff contribute to the overall mass loading of
parameters of concern’ 1n the San Joaqum River Basin. However, in this basin, urban runoff is
not considered’a major ﬁrve of dlazmon or chlorpyrifos relative to agricultural sources. The
principal;sources of identi c%&a;ameters of concern are agriculture and some mines.
Deltginoff from the ﬁrst major storm of the year in Stockton appears to annually produce an
oxy’fgn deficit causing fish kills in adjacent Delta sloughs. The cause of the deficit is not yet
m“?’*%n (Foe, 1995). Iﬁé Delta contains elevated mercury, diazinon, and chlorpyrifos. These
constituents 1mpa1r eni";lronmental and recreational beneficial uses. Urban runoff from cities in
Central: alley/ Contribute mass loading of these parameters of concern.

Sa Franc;sco Bay.Numerous waterbodies drain to the San Francisco Bay Delta Estuary, many

of which are listed as impaired waterbodies under Clean Water Act Section 303(d). For example,

the Napa and Petaluma rivers are conveyances for a combination of urban and agricultural
runoff, and may contribute pathogens, nutrients, and turbidity to the CALFED problem area.
Urban runoff from cities around San Francisco Bay and San Pablo Bay is a significant source of
metals to the estuary.
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Section 6

Action Strategies

Action strategies have been developed by the Water Quality Program to address water quality
problems in the Delta and its tributaries. The strategies are recommended actions that either
improve source water quality by reducing loadings from the sources of water quahty problems
(e.g., mine drainage, agricultural drainage, urban and mdustna\l runoff, hand‘ ummpal and
industrial wastewater treatment facilities), upgrade water treatment plants Zlgange water
management practices. L :

studies and full-scale actions. For some parameters, such as mercury, there is little understood
about its sources, the bioavailability of the various sources, and the load reductions needed to
reduce fish tissue concentrations to levels acceptable for human consumptron For this parameter
further study is recommended before full-scale actions are taken.- Forvother parameters, such as
selenium, sources are better documented, and source control or trea nt : actions can be taken
with a reasonable expectation of positive env1ronmeriltgrqldL results

Performance targets have been established to measure the eﬁ?xvegess of actions in unprovrng
water quality. Performance targets may be quantrﬁable reductlons in loadings of parameters. For
example, the target for copper in the Sacramento River is to reduce copper loadings in the Upper
Sacramento River from 65,000 pounds o 10,000 pounds per year. For actions that recommend
further study of a parameter the performance target may | bé a focussed outcome. For example, an
action for mercury is further research to better understand the sources and mechanisms of
mercury aceurrrulatron in the Delta The perforrrlwg‘nce target is a targeted action plan that specifies
selection and prioritization ¢ of the most effective mercury remediation actions.

i S5,
re. generally numencal or narrative water quality targets have been

R i
arameter of concern. These targets relate to acceptable in-stream
Ll

Indicators of SUCK
developed for.each’
concentratyr{pns of p paramete They will be used to gauge action and alternative effectiveness at
protectmg beneficial use argets are based on Water Quality Control Plans (Basin Plans) of the
Bay tA;rea and Central Valley Régional Water Quality Control Boards or U.S. Environmental
Protectron Agency amb1ent water quality objectives, standard agricultural water quality
objectrves and target source drinking water quality ranges as defined by technical experts.

rogrammatlc actions may vary in cost, technical feasibility, and other respects that
w%fﬁtl aﬁfeet the final choices for implementation of actions. Actions will therefore be subjected
to %ﬁlbﬂlty analysis to determine which programmatic action are most appropriate to be
carried forward toward implementation. This work has begun and will continue into Phase IIT of
the CALFED Program. Full feasibility analysis in conjunction with project-specific
environmental documentation will be performed in Phase II1.

6-1
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Summary of Action Strategies

Following is a summary by geographic region of some of the major strategies that make up the
CALFED Water Quality Program.

Delta
Actions strategies to address water quality problems in the Delta address urban and mdustrzal
runoff, municipal and industrial wastewater, agricultural drainage, and source control and

treatment. Following is a description of the main action strategzes for each of these sources

Mine drainage actions will reduce mercury loadings to the Delta from abandoned and inactive
mines. These actlons include source control and treatment measures‘& Actlons for mercury occur

that will attempt to identify bioavailable forms of mercury, SOUTCEs ¢ sof :thg‘ bipavailable forms and
an action plan to reduce the loadings of these forms." Pilot scale actlons are ‘Fecommended for
mines that drain mercury to Cache Creek and the Yolo Bypass

mty.ﬁ>nf%1e pesticides chlorpyrifos
and diazinon, copper, and oxygen dcpletlon in the Delta and-to’ reduce pathogens. Actions

include both source control and treatment measures j

Urban and industrial runoff actions will help to reduce toxi

‘!

Mumcrpal and industrial dlscharge actlons wﬂl he}p to reduce pathggen s and oxygen deplet;gn

&

Actions’to improve the quahty.uof drinking water sources include relocation of water supply
mtak%g to avoid areas of brgh sahm_ty total organic carbon, and turbidity.

Ac rogs to improve dnnklng water quality include upgrades to treatment processes to improve
disinfection while reducrng production of unwanted disinfection byproducts.

Actions o _address unknown toxicity focus on development of a comprehensive monitoring,
assessment, and research program to identify toxicities, the sources of these toxicities, and action
plans to address unknown toxicity in the Delta and its tributaries.
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Sacramento Basin

Action strategies in the Sacramento Basin predominantly include mine drainage actions with
some agricultural drainage and urban and industrial runoff actions. Following is a description
of the main action strategies for each of these sources.

Mine drainage actions will reduce mercury, cadmium, copper, and zinc loadings to the
Sacramento River and 1ts tributaries from abandoned and 1nact1ve mines. These actrons include
focussed at mine sites that drain into the upper Sacramento Rrver Actrons fory mercurx occur
throughout the basm and are primarily being addressed through a system-wrde research-program

reduce the loadings of these forms.

Coen
e

Urban and industrial runoff actions will reduce toxicity of the pesiicide chlorpyrifos and diazinon
in the Sacramento River and its tributaries from urban areas. These aetlons will include

x»‘\

implementation of pesticide usage BMPs in urban areas. ot

Agricultural drainage actions will reduce toxicity from the pestlcldes arbofur , chlorpyrifos,
and diazinon in the Sacramento River and its tnbutanes ﬁ.‘om agrlcultural areas. Actlons are
primarily source control measures such as best management practi?:és (BMPs), especially from
farm areas that drain to the Feather R1ver ‘Colusa Basin Dram “and mainstem Sacramento River.
Actions to address unknown th1c1’_cy focus on development of a comprehensive monitoring,
assessment and research program to identify toxmmes the sources of these toxicities, and action

plans to address unknown tox1c1ty in the Sacramento River and its tributaries.

San Joaiju,ilg;Basin

S i _
Action straz‘egzes in the San Joaquer Basm predomznantly include agricultural drainage actions

with limited mine’ drgg?nage actions. Followmg is a description of the main action strategies for
each of gx_/ese sources.
5

pok
Subgf?face agricultural drainage discharged to the San Joaquin River from the Grasslands area
are perhaps the most significant cause of water quality problems, specifically selenium and
5al1mgL(’_I‘_D§, chloride; bromide), in the River. CALFED agricultural drainage actions include
df%fége reduction and reuse, timed drainage release, drainage treatment to reduce trace elements
aﬁﬁ otb T contammants salt separation and utilization and land use changes to reduce drainage
quantmes. Kgncultural drainage actions will reduce toxicity from the pesticides chlorpyrifos and
d__a_zl_ng_n in the San J oaquin River and its tributaries from agricultural areas. Actions are
primarily source control measures such as best management practices (BMPs) particularly in

farm areas that drain to Mud and Salt sloughs, and the San Joaquin River.
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Actions to address mine drainage associated with loadings of cadmium and zinc to the San
Joaquin Basin (specifically the Mokelumne River) have been undertaken as part of the Penn
Mine Remediation Plan. However, mercury loadings continue to be a problem in the basin.
Actions for mercury occur throughout the basin and are primarily being addressed through a
system-wide research-program that will attempt to identify bioavailable forms of mercury,
sources of the bioavailable forms and an action plan to reduce the loadings of these forms.

-
a.,wx,

Do

assessment and research program to identify toxicities, the sources of these tox1c1t1es and action
plans to address unknown toxicity in the San Joaquin River and its tnbutanes

Mine Drainage

Action
Reduce toxic effects of cadmium, copper. and zinc loadzngs to the Delta and its tributaries by source
control or treatment of mine draznage at inactive and abandoned mme sztes Action targeted at the
: tare major contributors

of copper, cadmium and zinc loadings.

Methods - -

. Source control methods include cappmg talhngs pﬂes removmg tailings piles, diverting
water courses from metal sources, sealing- mmes removmg contaminated sediments, and
similar measures to prevent metals from leaching or draining into water bodies.

. Treatment methods 1nvolve collectmg -and treatmg mine drainage to remove metals and
neutralize acidity. g ;

Performance measure _: § ! :

. Reduc ofi in annual copper loadmgs (dunng an average water year) to the Upper Sacramento

e S

Rlver from approx1mately 65,000 pounds to 10,000 pounds.
Indlcator of success N

Reduce toxic effects of m ercugy loadings to the Delta and its tributaries by source control and/or
treatrlzent of mine draznage at inactive and abandoned mine sites.

Rl R !
Methods S

'm,%sources of the bioavailable forms and an action plan to reduce loadings of these forms to the
Delta and its tributaries.

. Development of pilot scale projects to determine feasibility of mercury contaminanted

sediment cleanup. Recommend action be targeted at the Cache Creek and its tributary
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watersheds.

. Treatment of mercury contaminated mine drainage. Recommend action be targeted at the
Cache Creek Watershed and Mt. Diablo mine areas.
Performance measures

. Improved understanding of sources and mechanisms of mercury bioaccumulation in the
Delta.
. Improved understanding of the cost/benefit associated with remedlatlon ‘of mercury

contaminated sediment. ‘ "

. A targeted action plan that specifies selection and pnonuzatlo o actlons to remediate
mercury loadings to the Delta and its tributaries. -z "

. Reduction in mercury loadings to Cache Creek. o7

Indicators of success y/

. Achievement of US EPA 304(a) guideline for mercury in the Delta a.nd its mbutanes

. Removal of fish health advisories. v Rl

Urban and Industrial Runoff

Action

4
(ot 0.
49 ¥

o

urban and industrial runoff

5
o

Methods o .
. Enforcement of existing source_ control regulatlons
. Provision of incentives for “additional source control of urban and industrial runoff,

particularly those areas that have runoff assocxated with vehicle usage.
Performance measure ’

.

For copdper‘ dzmc achlevement of Basin Plan objectives in the Delta andSacramento River

and its tnbutanes +US EPA 304(a) guidelines in the San Joaquin River and its tributaries

. For cadmium achlevement of Basin Plan objectives in the Sacramento River and its
L tributaries and west of Antioch Bridge in the Delta, US EPA 304(a) guidelines in the San

Joaquin River and its tributaries and east of Antioch Bridge in the Delta.

Lo ¥
r’

duce fox: c ity ﬁom the pesticides chlorpyrifos and diazinon in the Delta and its tributaries through
source control of urban and industrial runoff.

Methods
. Enforcement of existing source control regulations
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. Provision of source control incentives, such as additional education for homeowners on
pesticide usage and incentives for pesticide users to increase implementation of best
management practices including integrated pest management.

Performance measure

. Improved understanding of the toxicity and sources and mechanisms of chlorpyrifos and
diazinon transport into the Delta.
. Reduced toxicity at selected stormwater monitoring locations measured by improved

survivability from a three-species test.
Indicator of success
. Reduced toxicity from chlorpyrifos and diazinon in the Delta and 1ts tnbutanes

Action
Reduce the toxic effects of nutrient loadings and consequenz‘ly, oxygen degletzon in the Delta and
its tributaries through source control of urban and industrial runoff.

Methods

. Enforcement of existing source control regulatlons 1ncludm 'implementation of best
management practices. ST :

. Provision of incentives for additional source control mcludmg best management practices

and better planning of new developments (e.g., design of storm drainage systems that target
maximum infiltration of stormwater into the ground or’on-site or regional stormwater
sedimentation facilities that detam the majonty of stormwater for at least 8 hours,etc.) and
public education. | 7

R 4

Performance Measure ) > L e
. Improved understanding of the sources and mechamsms for nutrient transport in the Delta.
. No measurable impacts to ﬁsh from low dissolved oxygen levels in the Lower San Joaquin

Rrver. T

Indicator of Success :
. Achrevement of Basm Plan objectrves for dissolved oxygen in the Delta and its tributaries,
partrcularly in the Lower San Joaquin River.

Reduce the impacts of ,g diment loading, and subsequent turbidity to the ecosystem of the Delta
anEI its tributaries and fo urban drinking water sources in the Delta, through source control of
”ban%fand zndustrzal runoff

Methods .

o "““Bgtter enforcement of existing source control regulations for construction sites. May include
development of ordinances and other measures.

. Education of construction personnel on impacts of construction site discharges.

Performance Measure
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. Decreased turbidity levels at Delta water supply intakes.

. Increased juvenile anadramous fish production in areas downstream of new developments
on Delta tributaries where anadramous fish are known to spawn.

Indicator of Success

. Achievement of a 50 NTU monthly median at drinking water intakes.

. Achievement of Basin Plan objectives for turbidity.

Wastewater and Industrial Discharges

Action : DTSR -
Reduce the impact of domestic wastes and hence pathogens to Delta urban drmkzng water supplzes
and recreational water uses, from boat discharges within the Delta and Delta trtbutarles ;_“;f’

Methods '. -

. More extensive enforcement of boat domestic waste dlscharge regulatlons

. Extensive boater education campaigns. . -

. Installation of more extensive, better, and more economlcal pumpout stations.

. Installation of more public toilet facﬂmes e

Performance Measure T T

. Quantifiable records from pumpout facilities that show mcreased usage by boaters. Usage
should match expected boater domestic waste quantmes’

. Number of public workshops and other outreach activities.

. Number of new pumpout and tojlet facxhtles mstalled

Indicator of Success - .

. Reduced bacteriological counts in mannas and other recreational areas.

,-H‘_' - i

g,

. Lower pathogen levels near water supply mtakes

Action
Reduce the toxic 1mpacts of Qxygg depletmg substances and copper and mercury loadings to the
Delta through cost effectlve source. control and treatment of industrial and municipal wastewater
d1scharges Actlon for szgen depletmg substances should be targeted at the Lower San Joaquin
River and ggpper and mgrcugy loadlngs at the Suisun Bay and Carquinez Straight area.

Metho}:ls :
i Increased 1ncent1ves for industries to pre-treatment discharges containing copper and

mercury. L

“Incentives for municipal wastewater effluent reclamation and reuse.

-»-5»

T ttnent ofa portion of upstream municipal wastewater effluent in wetlands.

N T
Performance Measures

. Reduction in nutrient loadings from Delta municipal wastewater treatment facilities.
. Reduction in copper and mercury loadings from Delta wastewater treatment plants.
6-7
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Indicator of Success

. Achievement of Basin Plan objectives for dissolved oxygen in the Lower San Joaquin River.

. Achievement of applicable Basin Plan objectives or US EPA 304(a) criteria for copper and
mercury in the Delta.

Action

Reduce the toxic impacts of selenium loadings to the Delta through source control 5nd treatment
of industrial discharges. Action should be targeted at industries that dzscharge selenium to the
Suisun Bay and Carquinez Straight area. T

Method -

. Additional treatment of oil refinery discharges in the western Delta for seleiu m removal
Performance Measure T
. Reduced selenium loadings to the western Delta

Indicator of Success

. Reduced tissue bioaccumulation of selemum in aquatlc orgamsms og the western Delta.
L. " N-‘;“él

Agricultural Drainage PR

Action

Reduce the toxic effects of selenium Zoadzngs to z‘he Lovger San Joaquin River and Delta by
controlling sources of selenium in agrzculturaé sub-surque drainage.

Methods

ough increased water use efficiency.

gt L w&nn

A2
Performance Measur

. {Bgduced selenium loadmgs from the Grassland area of the San Joaquin River watershed.
Indxca or of Success :

Reduced selemum concentrations in the San J oaquin River near Vernalis, where the River
flows into the Delta

Reduce  salinify. zmpacts to Delta urban and agricultural source water quality through source control
W
and treatmént of agricultural surface and sub-surface drainage in the San Joaquin River watershed.

Methods
. Improved source irrigation water quality in sub-surface drainage areas.
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. Concentration and safe disposal of agricultural drainage in evaporation ponds.

. Treatment of agricultural drainage by reverse osmosis, constructed wetlands, or by other
means. '
. Time agricultural drainage discharges to coincide with periods when dilution flow is

sufficient to achieve water quality target ranges for salinity.
Performance Measures

. Reduced salinity loads entering the San Joaquin River from adjacent lands. ;,-‘r

Indicators of Success -

. Reduced salinity in the San Joaquin River near Vemahs where the szer flows into the
Delta.

< >;;r’ .

Action

and water circulation in the Delta. , P
Methods R
. Construct one or more tide gates, wiers, dams or sills at the head of Old River and possibly

other southern Delta locations to manage drainage flows, tidal currents and stages in the San
Joaquin and Middle River and interconnecting ¢ channels. g
. Relocate Delta island drainage to more efﬁc1e}}ﬂ rﬁltc salinity to the Bay and ocean.
. Provide dilution water for salinity- control. CTlnsw~ 'ésurc “would be considered as one
possible means of mitigating salmlty 1mpacts ‘of other CALFED actions, if such mmgatlon
were necessary.) FOR o *f
Performance Measures g -
. Reduced salinity loads entermg southern Delta channels

Indicator of Success

Ak
ey

. Incentlves and/or enforccment of existing regulations.
. Incentives for_ pest1c1dc users to increase implementation of best management practices
\mcludlng mtegratcd pest management and grower education.

Indicator of Success

. Improved survival of test organisms in three-species toxicity bioasssays, and indications
through the toxicity identification evaluation testing that pesticides are not a significant cause
of toxicity in Delta channels.
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. Achievement of Basin Plan objectives for carbofuran when they are promulgated.

Action
Reduce the toxic effects of ammonia entering the Delta and its tributaries through source control
of agricultural surface drainage.

Method o
. Provide incentives for implementation of best management practlces at dames other animal
operations, and fertilized lands in the watersheds that discharge into the Delta including the
North Bay, and the lower reaches of the Sacramento and San Joaqum Rlvers and wests1de
stream tributaries to the Delta. : :
Performance Measures - - ;
. Reduced toxicity due to ammonia in Delta channels and- Iower reaches )
streams. ‘
Indicator of Success
. Improved survival of test organisms in three- speeles toxmty 'bioasssays, and indications
through the toxicity identification evaluation testmg that ammoma is Jota significant cause
of toxmty in Delta channels.

Action ) .
Reduce the toxic effects of ammonia enterzng the Delta and its tributaries from waste water

treatment plant discharge through zmproved treafment
<7

Method ‘ o
. Prov1de incentives for 1mproved waste wag;, treatment facilities and processes.

Improv" 'tre&ted drinking water quality (including reduction in formation of disinfection by-

produc S, .:{hrough treatment to reduce concentrations of total organic carbon, pathogens, turbidity,
and bromides.

Methods
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. Incentives for the addition of enhanced coagulation, ozone, granular activated carbon
filtration and/or membrane filtration facilities to the water systems treating water from the
Delta.

Performance Measures

. Reliably meet current and future drinking water standards.

Indicator of Success

. Absence of waterbourne disease outbreaks and quantitative ev1dence of tregtment success
by measures such as bacteria counts, pathogen counts, and measurements of‘organic carbon,
disinfection byproducts, and turbidity. = Vg

Action

. Bromide concentrations of S0ug/L (quarterly a
. Turbidity less than or equal to 50 NTU (monﬂﬂy»m‘ghan)
. Total dissolved solids less than 220 mg/L (10 year-ave:

average). e g .
. Protozoa (Giardia, CryptOSpo ;dlum oocysts) less than 1 oocyst/100 L (annual average).
Indicators of Success S o :'
. Existing modemn, well operated treatment plants can successfully and reliably meet current

and future drinking . water standards w1thout the need to significantly upgrade facilities.
. Absen{ge of waterbo

e

drsease outbreaks and quantitative evidence of treatment success

. Coordmate efforts with monitoring programs being conducted by others..

Performance Measure

. Numbers of toxicity bioassays and Toxicity Identification Evaluation test conducted.
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Indicator of Success
. Successful identifications of causal agents of toxicity in the channels of the Delta estuary.

Water Management

Action

Reduce the concentration of salinity entering the Delta and its trzbutarzes durzng low
flow periods.

Methods

. Acquiring dilution water from willing sellers. ; : ﬁ;&j i P

. Provision of incentives for more efficient water. management of dams mcludmg Teservoir
re-operation. R

. Urban water conservation. Conservation might be achleved{fhrough use of incentives for

implementation of best management practices by more ,suppliers and water users.
Implementation of the action may reduce demand for ex1st1ng water and may make dilution
water available (including transfers), especially on the San Joaqum River

. Greater use of reclaimed wastewater (e g recharge groundwater treated agricultural
drainage, use for agricultural irrigation, recychng and treatmg for potable or non-potable
urban, use of grey water,and storage for use in meetmg X2 standards) Reclamation programs
would focus on facilities that currently dlsoharge treated wastewater to salt sinks or other

degraded bodies of water that are not reusable g“?
. Enhanced seasonal recharge. ’7"_ 7 5
. Development of addltlonal groundwater supphes
Performance Target e

. Reduced salinity. loads to the Delta N
Indicator. of Success
Reduce
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Section 6

Action Strategies

Action strategies have been developed by the Water Quality Program to address water quality
problems in the Delta and its tributaries. The strategies are recommended actions that either
improve source water quality by reducing loadings from the sources of water quahty problems
(e.g., mine drainage, agricultural drainage, urban and 1ndustr1al runoff, anmd_ 'mummpal and
industrial wastewater treatment facilities), upgrade water treatment plants'ror change water
management practices. iy

oo

$'<»

studies and full-scale actions. For some parameters, such as mercury, there is httle understood
about its sources, the bioavailability of the various sources, and the load reductions needed to
reduce fish tissue concentrations to levels acceptable for human consumptlon For this parameter
further study is recommended before full-scale actions are taken. For 3\ther parameters, such as
selenium, sources are better documented, and source control or treal:ment actions can be taken

with a reasonable expectation of positive env1ronmental results

Performance targets have been established- to measure the eﬁ‘ectlveness of actions in improving
water quality. Performance targets may: be quantlﬁable reducti%ns in loadings of parameters. For
example, the target for copper in the.Sactamento River is to, r?dﬁce copper loadings in the Upper
Sacramento River from 65,000 pounds o 10,000 pounds per year. For actions that recommend
further study of a parameter the performance target may be a focussed outcome. For example, an

action for mercury 1s further research to better understand the sources and mechamsms of

e Y
developed fo each%%' ameter of concem " These targets relate to acceptable in-stream

id
T St

concentrations of ﬁircuneters.‘iT hey will be used to gauge actron and alternative effectlveness at

Bay,Area and Central Valley Re;glonal Water Quality Control Boards or U.S. Environmental
Protectxon Agency ambrent water quality objectives, standard agricultural water quality
ogjectrves and target s source drinking water quality ranges as defined by technical experts.

: \,.vf

Indxvgd’ “éprogrammatlc actions may vary in cost, technical feasibility, and other respects that
WO d affect the final choices for implementation of actions. Actions will therefore be subjected
to %feasrbrhty analysis to determine which programmatic action are most appropriate to be
carried forward toward implementation. This work has begun and will continue into Phase III of
the CALFED Program. Full feasibility analysis in conjunction with project-specific
environmental documentation will be performed in Phase III.
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Summary of Action Strategies

Following is a summary by geographic region of some of the major strategies that make up the
CALFED Water Quality Program.

Delta
Actions strategies to address water quality problems in the Delta address urban and zndusfrzal
runoff, municipal and industrial wastewater, agricultural drainage, and source control and

treatment. Following is a description of the main action strategies ﬁ)r each of these so ces

Mine drainage actions will reduce mercury loadings to the Delta from abandoned and inactive
mines. These actions include source control and treatment measures Actions for mercury occur
throughout the basin and are primarily being addressed throughf 3 'ystem-w1de research-program
that will attempt to identify bioavailable forms of mercury, sources of the bipavailable forms and
an action plan to reduce the loadings of these forms: Pﬂot scale actions a are tecommended for
mines that drain mercury to Cache Creek and the Yolo Bypass i

Urban and industrial runoff actions will help to reduce tox1crtyﬁom the pesticides chlorpyrifos

and diazinon, copper, and oxygen depletlon in the Delta, and toreduce pathogens. Actions
include both source control and treatment measures

.A‘.";,

Municipal and industrial dlscharge actions w111 help to Ar‘e‘aauce pathogens and oxygen depletion.

Cgn=oe g

These actlons include source control and treatment ‘measures including improved management

of boat dgg‘;h ges and addﬁr?i%al source CONtrol o treatment at wastewater treatment plants.
LN o »@z"

Agricultural drainag
diazinon in the, Delta,
practrces BM {Ps)’

Actions’ to improve the quahtyof drinking water sources include relocation of water supply
mtak?egs to avoid areas of hlgh sahmgy total organic carbon, and turbidity.

Actlons to improve dnnkmg water quality include upgrades to treatment processes to improve
dxsmfectlon whlle reducmg production of unwanted disinfection byproducts.

Action 1S 10 ﬁaddress unknown toxicity focus on development of a comprehensive monitoring,
assessment, and research program to identify toxicities, the sources of these toxicities, and action
plans to address unknown toxicity in the Delta and its tributaries.
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Sacramento Basin

Action strategies in the Sacramento Basin predominantly include mine drainage actions with
some agricultural drainage and urban and industrial runoff actions. Following is a description
of the main action strategies for each of these sources.

Mine drainage actions will reduce mercury, cadmium, copper, and zing loadings to the
Sacramento River and its tributaries from abandoned and inactive mines: These actions include

point source and non-point source measures. Actions for cadmium, ¢ _me_,and zinc are
focussed at mine sites that drain into the upper Sacramento River. Actions. for Iuercury occur

throughout the basm and are primarily being addressed through a system—wrde research-program

reduce the loadings of these forms.

Urban and industrial runoff actions will reduce toxicity of the pesticide chlorpyrifos and diazinon
in the Sacramento River and its tributaries from urban areas. These actrons will include
implementation of pesticide usage BMPs in urban areas.

Agricultural drainage actions will reduce toxicity from the pestrcrdes grbofur , chlorpyrifos,
and diazinon in the Sacramento River and its trlbutanes from agncultural areas. Actlons are
primarily source control measures such as best management practlces (BMPs), especially from
farm areas that drain to the Feather Rlver "Colusa Basm Dram ,-and mainstem Sacramento River.
¢ '3’
Actions to address unknown toxicity 'fgcus on development of a comprehensive monitoring,
assessment and research program to identify toxicities, the sources of these toxicities, and action
plans to address unknown toxrcrty in the Sacramento River and its tributaries.

San Joaqu“n Basm

Action strategze%n the San Joaqum Basm predominantly include agricultural drainage actions
with lzmzted mine: dramage actions. Followzng is a description of the main action strategies for

Subsurface agricultural dramage discharged to the San Joaquin River from the Grasslands area
are perhaps the most significant cause of water quality problems, specifically selenium and
gahm_tﬂ_g& chloride, bromide), in the River. CALFED agricultural drainage actions include
ge reduction and reuse, timed drainage release, drainage treatment to reduce trace elements

and gjhe ' contarmnants salt separation and utilization and land use changes to reduce drainage

: ‘g'noultural drainage actions will reduce toxicity from the pesticides chlorpyrifos and
d;ggmgn in the San Joaquin River and its tributaries from agricultural areas. Actions are
primarily source control measures such as best management practices (BMPs) particularly in
farm areas that drain to Mud and Salt sloughs, and the San Joaquin River.
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Actions to address mine drainage associated with loadings of cadmium and zinc to the San
Joaquin Basin (specifically the Mokelumne River) have been undertaken as part of the Penn
Mine Remediation Plan. However, mercury loadings continue to be a problem in the basin.
Actions for mercury occur throughout the basin and are primarily being addressed through a
system-wide research-program that will attempt to identify bioavailable forms of mercury,
sources of the bioavailable forms and an action plan to reduce the loadings of these forms.
Actions to address unknown toxicity focus on development of a comprehensive momtonng,
assessment and research program to identify toxicities, the sources of these 1 jgx1c1t1es and action

plans to address unknown toxicity in the San Joaquin River and its trlbutane

Mine Drainage

Action :
Reduce toxic effects of cadmium, copper. and zinc loadings ¢ to the Delta and its tributaries by source
control or treatment of mine drainage at inactive and abandoned mine sztes Action targeted at the
Upper Sacramento River and tributaries to the Upper Sacramento szer z‘hat_ are major contributors
of copper, cadmium and zinc loadings. 5

Methods ,

. Source control methods include cappmg taxlmgs piles; removmg tailings piles, diverting
water courses from metal sources, sealing-mines, rem(%g contaminated sediments, and
similar measures to prevent metals from'leaching or draining into water bodies.

. Treatment methods involve collectm and tre ting mine drainage to remove metals and
neutralize acidity. -

Performance measure . . &

. Reductlon in annual copper loadmgs (dunng an average water year) to the Upper Sacramento
R1ver fmm approx1mately 65 000 pounds to 10,000 pounds.

Indicator of sticcess

Hamilton Cxty"”' .
fz&"

Actmnf

Rediice toxic effects of m ?fcuzy loadings to the Delta and its tributaries by source control and/or

tré?“ ent of mine drazr;gge at inactive and abandoned mine sites.

‘Delta and its tributaries.
. Development of pilot scale projects to determine feasibility of mercury contaminanted
sediment cleanup. Recommend action be targeted at the Cache Creek and its tributary
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watersheds.

. Treatment of mercury contaminated mine drainage. Recommend action be targeted at the
Cache Creek Watershed and Mt. Diablo mine areas.
Performance measures

. Improved understanding of sources and mechanisms of mercury bioaccumulation in the
Delta.
. Improved understanding of the cost/benefit associated with remedlatlgn?of mercury

contaminated sed1ment

mercury loadings to the Delta and its tributaries.
. Reduction in mercury loadings to Cache Creek.
Indicators of success

. Achievement of US EPA 304(a) guideline for mercury in the Delta and its m_ )
. Removal of fish health advisories. - E

Urban and Industrial Runoff

Action

urban and industrial runoﬁ’ e

Methods ;
. Enforcement of existing source control regulatlons
. Provision of incentives for -additional source control of urban and industrial runoff,

partlcularly those areas that have runoff assoplated with vehicle usage.
Performance measure : Pi

and 1ts tnbutaﬁe§5 US EPA 304(a) guidelines in the San Joaquin River and its tributaries
';For cadrmum achJevement of Basm Plan obJectlves in the Sacramento Rlver and its

=
oz #

.’;’

£y
T A A2 2’ y,,w,,,,,

Reduce Loxicity ﬁ'om the pesticides chlorpyrifos and diazinon in the Delta and its tributaries through
AR RT A
source cor control ‘of urban and industrial runoff.

Methods
. Enforcement of existing source control regulations
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. Provision of source control incentives, such as additional education for homeowners on
pesticide usage and incentives for pesticide users to increase implementation of best

management practices including integrated pest management.
Performance measure

. Improved understanding of the toxicity and sources and mechanisms of chlorpyrifos and
diazinon transport into the Delta.

. Reduced toxicity at selected stormwater monitoring locations measu.red by improved
survivability from a three-species test. . )

Indicator of success e

. Reduced toxicity from chlorpyrifos and diazinon in the Delta and 1ts tnbutanes

Action

Reduce the toxic effects of nutrient loadings and consequently, mgen deglenon in the Delta and
its tributaries through source control of urban and industrial ru off.

Methods - S N

. Enforcement of existing source control regulatlons 1nclud1ng 1mplementat10n of best
management practices. ,»*
. Provision of incentives for additional source control mcludmg best management practices

and better planning of new developments (e.g., design of storm drainage systems that target
maximum infiltration of stormwater into the ground. or on-site or regional stormwater
sedimentation facilities that detam the majonty of stormwater for at least 8 hours,etc.) and
public education. i~ e
Performance Measure ) L
. Improved understanding of the sources and Ir}echamsms for nutrient transport in the Delta.
. No. measurable 1mpacts to fish from low dissolved oxygen levels in the Lower San Joaquin
RIVCI'. e s ,

-

Indicator of Success :
. Achlevement of Basm Plan objecnves for dissolved oxygen in the Delta and its tributaries,
paz:tlcularly in the_ 'ower San Joaquin River.

Reduce the impacts of s_e_;mem‘ loading, and subsequent _turbidity to the ecosystem of the Delta
an?l' 1ts trzbutarzes and to urban drinking water sources in the Delta, through source control of

.« “““Béter enforcement of existing source control regulations for construction sites. May include
development of ordinances and other measures.

. Education of construction personnel on impacts of construction site discharges.

Performance Measure
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. Decreased turbidity levels at Delta water supply intakes.

. Increased juvenile anadramous fish production in areas downstream of new developments
on Delta tributaries where anadramous fish are known to spawn.

Indicator of Success

. Achievement of a 50 NTU monthly median at drinking water intakes.

. Achievement of Basin Plan objectives for turbidity.

Wastewater and Industrial Discharges

Action

Methods .
. More extensive enforcement of boat domestic waste dlscharge regulations.
. Extenswe boater educat1on campaigns. s

. Number of public workshops and” other outreach actlvmes

. Number of new pumpout and toilet fac1ht1es mstalled

Indicator of Success i

. Reduced bacteriological counts in marmas and other recreational areas.
. Lower patho gen lev Is near water supply intakes.

Action '

dlscharges.fActlongfor ngyggn depletmg substances should be targeted at the Lower San Joaquin
River and copper and m_c_rcua loadmgs at the Suisun Bay and Carquinez Straight area.

Metl'ﬁds
{ Increased mcentlves for industries to pre-treatment discharges containing copper and
mercury F ";;;"

Performance Measures

. Reduction in nutrient loadings from Delta municipal wastewater treatment facilities.
. Reduction in copper and mercury loadings from Delta wastewater treatment plants.
6-7
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Indicator of Success

. Achievement of Basin Plan objectives for dissolved oxygen in the Lower San Joaquin River.

. Achievement of applicable Basin Plan objectives or US EPA 304(a) criteria for copper and
mercury in the Delta.

Action

Reduce the toxic impacts of selenium loadings to the Delta through source control and treatment
of industrial discharges. Action should be targeted at industries that dzscharge selenium to the
Suisun Bay and Carquinez Straight area.

Method
] Additional treatment of oil refinery discharges i in the westem Delta for selemum removal
Performance Measure i ‘

. Reduced selenium loadings to the western Delta

Indicator of Success N
. Reduced tissue bioaccumulation of selemum in aquanc orgamsms “of the western Delta.

Agricultural Drainage

Action

Reduce the toxic effects of selenium loadmgs to z‘he Lower “San Joaquin River and Delta by
controlling sources of selenium in agrzcultural sub-surface drainage.

Methods

2 '\ -
Iy 3

. ReduCé dramage flows through@mcreased water use efficiency.
. Treat dramage for, selemum removal
‘ﬁz -
Performfgnce Measure
. sReduced selenium loadmgs from the Grassland area of the San Joaquin River watershed.

Indlca{or of Success i wr
Reduced selenlum concentrations in the San Joaquin River near Vernalis, where the River
flows into the Delta

Reduce ,galznzg_v zmjyacts to Delta urban and agricultural source water quality through source control
and treatmént of agricultural surface and sub-surface drainage in the San Joaquin River watershed.

Methods
. Improved source irrigation water quality in sub-surface drainage areas.
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. Concentration and safe disposal of agricultural drainage in evaporation ponds.

. Treatment of agricultural drainage by reverse osmosis, constructed wetlands, or by other
means. '
. Time agricultural drainage discharges to coincide with periods when dilution flow is

sufficient to achieve water quality target ranges for salinity.
Performance Measures
. Reduced salinity loads entering the San Joaquin River from adjacent lands. J?
Indicators of Success g”
. Reduced salinity in the San Joaquin River near Vernahs Where * th R{:/er flows into the
Delta. E ~

Action ‘ i ;, -

and water circulation in the Delta.

Methods : o

. Construct one or more tide gates, wiers, dams or sﬂls at the hea .df Old River and possibly
other southern Delta locations to manage drainage flows, tidal currents and stages in the San
Joaquin and Middle River and mterconnectmg channels J’V

. Relocate Delta island drainage to more efﬁmently:oute sahmty to the Bay and ocean.

. Provide dilution water for salinity” control (ThIS mea‘égﬁ?é?{(vould be considered as one

possible means of mitigating salmlty 1mpacts of othe?é@[ﬂ*‘ED actions, if such mitigation
were necessary.) - -
Performance Measures

Incentives fon,pestmde users to increase 1mp1ementat10n of best management practices
-\ ncludlng mtegrated pest management and grower education.

2 ductlon of toxicity in Delta channel waters.

Indicator of Success

. Improved survival of test organisms in three-species toxicity bioasssays, and indications
through the toxicity identification evaluation testing that pesticides are not a significant cause
of toxicity in Delta channels.
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. Achievement of Basin Plan objectives for carbofuran when they are promulgated.

Action
Reduce the toxic effects of ammonia entering the Delta and its tributaries through source control
of agricultural surface drainage.

Method =

. Provide incentives for implementation of best management practices at dames other animal
operations, and fertilized lands in the watersheds that discharge into the Delta including the
North Bay, and the lower reaches of the Sacramento and San Ji oaqum R1 rs, and westside
stream tributaries to the Delta. ; -

Performance Measures

. Reduced toxicity due to ammonia in Delta channels and lower reaches of rits tnbutary
streams. ’

Indicator of Success )

. Improved survival of test organisms in three- spe01es toxxcxty bloasssays and indications

through the toxicity identification evaluation testmg that a ammoma is,not a significant cause
of tox1c1ty in Delta channels. i

Action <
Reduce the toxic effects of ammonia enterzng the Deltagfnd its tributaries from waste water
treatment plant discharge through zmproved treatment ¥

&
~f
.y

C . e

Method

~zv %am— < ‘w—!

. Prov1de 1ncent1ves for 1mproved wast er treatment facilities and processes.

nuﬁcatlon evaluation testing that ammonia is not a 31gmﬁcant cause

Fi o

througll the tox1c1ty

Qof toxicity in Delta ;:hannels
er Treatment .

and brbnéides

Methods
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. Incentives for the addition of enhanced coagulation, ozone, granular activated carbon
filtration and/or membrane filtration facilities to the water systems treating water from the

Delta.

Performance Measures

. Reliably meet current and future drinking water standards.

Indicator of Success

. Absence of waterbourne disease outbreaks and quantitative evidence of treatment success
by measures such as bacteria counts, pathogen counts, and measurements ,of organic carbon,
disinfection byproducts, and turbidity. -

Action N

Method s

. Relocate water supply intakes to areas that are not mﬂuenced by those discharges.

Performance Targets : s S,

. Total organic carbon concentrations 3.0 mg/L’ @uarterly averag -2

. Bromide concentrations of 50ug/L (quarterly average)

. Turbidity less than or equal to 50 NTU- (monthly’medlan)

. Total dissolved solids less than 220 mg/L (10 year~a rag'{éwj '6r less than 440 mg/L (monthly
average). O 7 /

. Protozoa (Giardia, Cryptospondmm oocysts) less than 1 oocyst/100 L (annual average).

Indicators of Success ki ol oF ¥

. Existing modern, well operated treatment plants can successfully and reliably meet current
and future drinking water standards wrthout 1t the need to significantly upgrade facilities.

. Absen, e of waterbggme disease outbreaks and quantitative evidence of treatment success
by.m'é" es.such as baztena counts, pathogen counts, and measurements of organic carbon,

d1s1nfe tio byproducts and turb1d1ty

Actlon~
Iden'fljjz and implement actzons to address potential toxicity to water and sediment within the Delta
and its tributaries.

. Coordmate efforts with monitoring programs being conducted by others..

Performance Measure
. Numbers of toxicity bioassays and Toxicity Identification Evaluation test conducted.
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Indicator of Success

Successful identifications of causal agents of toxicity in the channels of the Delta estuary.

Water Management

Action 3
Reduce the concentration of salinity entering the Delta and its tributa zes durzng low

Sflow periods.

Methods

L]

Acquiring dilution water from willing sellers. A e 2 W

Provision of incentives for more efficient water management of dams 1nc1ud1ng IEServoir
re-operation. EE
Urban water conservation. Conservation might be achleved\through use of incentives for

>

implementation of best management practices:by ‘,.{195 .suppliers and water users.

Implementation of the action may reduce demand for existing water and may make dilution

water available (including transfers), especially on the San Ioaqum River

Greater use of reclaimed wastewater-(e. g.,recharge groundwater treated agricultural

drainage, use for agricultural 1rr1gat10n recyclmg d treatmg >*for potable or non-potable
R N

urban, use of grey water,and storage, for use in meetmg 'X2 standards) Reclamation programs

would focus on facilities that currently dls}:harge treated Wastewater to salt sinks or other

Enhanced seasonal recharge. : ol
Development of addltlonalu ground

%x
0: total @ssolved sohds chloride, and bromide in the San Joaquin

T il
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