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Geographic Scope of Water Quality
Program

The geograpldc foc~ of the WQP is the Ddm,
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.

species (e.g., fish) .Some aaadromous 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
that actions be taken thi’oughout the geographic
solution area, as necessary.

WATER QUALITY COMPONENT
REPORT                ..;~".

..:. :~"
.~.:"

; ~ :’~.

The Water Quality Component ~.lS.6rt defin...e~the basicish-uctur~ of the WQP including:
¯

beneficial use water q~~yissues.,.~i:.i!"

¯ . water quality parameters of con~,~ ~b~nefidal uses,
¯ sourc~ and loadin~:’ofparameterS~f~ncem,
o .<.~’~uality benefi¢xifl:.use problem;areas,
¯     ex~s~_g., .~.. ograms-~o::aaaress .parameters oz concem,

,.~. ~~!~!~..h,~..w...,CAEI~’~D s wa quality activities may b oo ~ e with

~. .addition to defining.the ~ALFED Water Quality Program information ~rom the Water
~ity Component Rdport will be used to assess impacts as part o£the CALFED

.~.~i~gl-ammatic EIS/~IP~ pro~ess, Following is a summary of the main components of the

¯
Sel~etiag Parameters of

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~ stat~ and local
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agencies, environmental advisory groups, industry, (pesticide, mining, etc.), agriculmre,
recreation, urban water supply, and watershed interests.

Initially, three technical teams of stakeholders were formed to identify the source water
quality requirements of the ecosystem, urban and agricultural water users. The ecosystem
team was primarily comprised of fecteral and state agency representatives (Califo~ .~, "a
Department offish and Game, US Fish and Wildlife Service, US EnvironmenfatProtection
Agency, California Departments of Fish and Game and Pesticide Re~a.tio~ Fish and

Quality Control Boards). The urban team included both-~i~cy staff~d~ud~hn water agency
representatives. The agncultura! team was represented by agency staff, f~;~...d..    ..
agricultural water suppliers. Using available data and t~hnical kii0 ledge $~’~~-~t ~.
~dentified parameters of concern that were of cone .e~..~...t0.,~ir beneficial use o~: The
teams also identified actions that might be taken to re~16~’~e parameters. C~ED then
invited additionalstakeholders to join in the process, s~’..~. ~]y:those who might be
impacted from implementation of the recommended.water ~t~!~:ac.tio..ns.     .

I Table E-1 identified by the Water Quality Technical
~roup as uses of’water. This list may change over time in

I "~’~"°’~ ’~u~d understanding of these and other parameters.

/a! addition to the tec~c~i~orkgroup meetings CALFED has held workshops to inform the
geaeral public about ~ W~ter quality program’s activities. CALFED staff’have also met
~̄:~ a variety of grodPs including the Clean Water Caucus, California Water Environment

:~ i~ciation, and-’"~:--~?~alifomia Urban Water Agencies. The CALFED Bay DeI.ta Advisory
.:?::.~mmittee has i~n kept appraised of the water quality program’s progress through
~ .inf0~nal :segments at their regularly scheduled meetings.

!
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I Table E-I Parameters of Concern to Beneficial Uses
Environmental Drinking Water Agriculture Recreational Industrial

Metals&Toxic Other Disinfection By- Other Metals OtherI Elements Ammonia Product Boron Mercury Salinity
Cadmium Dissolved Precursors Chloride Organics/Pesticide, pH
Copper Oxygen Bromide Nutrients PCBs Alkalinity

Selenium EC) Other pH (Alkalinity) ..~ er ~" Ammonia
Zinc Temperature Pathogens Salinity (TDS, :~gens

I

Organ,cs/Pe,ticide* Turbidity Turbidity EC)..:::~. :..~
Carbofum Unknown Sa  .ity (rDS)
Chlordane Toxicity* Nutrients (Nitrate) Tt~idity

*Unkown toxicity refers to observed ~l~tie toxicity the source o~cli~i~

Impacts to Beneficial Uses of

Drinking Water
TI~ Delta ~s a source of drink~ g w~r for about 20 , or two-thirds, of alI C~hformans.

I Benege~al use ~f dr~d~g watev~be m~.L~ ted by loa~gs of bromlde, ~uments, ~alinity,
orgamc carbon, tarb~d~ty, pa~6gens or c~ges m ~,.H..¢.Pathogen-~ st~h ~ Cr~to~por~d~um
zvarvum ~source water m.a,~y..~rsely a~.. "~~.cjp~il drinldng water supphes. Nutrient

I
loadmg,.~ubseque,~ae~looms, ca~2-..~.f~_-t’the taste and odor of mumc~pal water
supph~i’mcrease ttie~,e~..xl~e~e.of treating the water. Elevated turbidity due to suspended
solids ea~:~ns~ble ~?~~g treatment ~sts for mnmc~pal water supplies.

A major ~9,.b..,!.~_~g..periods b..f:~0W Delta outflows ts tidal nuxmg of salt rote the Delta
channe..Isfi::. S~ts a~e:a~i~J0r::~.c~.~ncem with regard to municipal drinking water supplies because

i I ofth=.~resence in se~..~bromide, which contributes to unwanted disinfection
byp~ducts (DBPs). S~i"~esult in aesthetic problems such as salty taste, co=osion of"
.ai~pliances, plumbing:..~d industrial facilities, and reduced oppommity for waste water

I .!~cling. , Salts also’..~ present in freshwater inflows to the Delta due to municipal and
;~::~.cultural disc~s. The most heavily concentrated sources of agricultural drainage to the

¯ I ;~.Delta.~ the San!J~8~quin River. "

Org~� ~ai:b~n m so~r~ water can adversely ~tTect municipal drinking water supplies by

I combining with water treatment disinfectants to produce ~ by-products such
trihalomethanes. Of particular concern to drinking water is agricultural drainage from Delta
Islands because the peat soils of’the Delta contribute organic carbon to the agricultural

i drainage water. Delta diversions through the State Water Project H.O. Banks and North Bay
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Plants, the Central and the Contta Costa WaterPumping ValleyProjectTracyPumpingPlant,
District Pumping Plant at Rock Slough supply water for municipal purposes. Figure E-I
depicts the interaction between municipal water intakes located in the Delta and sources of
bromides, salinity and organic carbon.

Agriculture
More than 1,800 agricultural diversiohs are located within the Delta. These div~’~ons .supply

¯ . .~~. o.?.~" .
irrigation water to over 450,000 acres of fertale Delta farmlands. Irri~.....~.~ ter destined for
use on millions of acres in the San Joaquin Valley and Souihem Cal~:~i~~ also diverted in
the Delta at the same intakes used for municipal water di~iorL

. ¯
agriculture can be mapacted by loadmgs of boron, sal~’, nutrients,opH(s6ilitmi.:’..~.’~.~._rption .
ratios, and turbidity. Excess salts can result m plant t£,ctty and-negative eff~i~o__n.:~lant ’

d       "                    " il"    f    ’+’"     ’~:"-            ~:’~*""-~ : "growth an crop ymld.. Salts affect the ab ~ty o a pl~mt_.to ~up water. Saltsco~l_~.wtth a
¯ . ,.    ..                     ~?~,~.~,,..:..~. ¯                  -;-.:~. z-z,-’. ¯

disproportionate amount of sodium m the water, can eause~die.sofl surface to seal, limiting
water infiltration. Excessive vegetative growth or delay~:~p..~ty can result from
excesswe nutrients and white deposits on fruit or leaves can’~e~m’-:due to sprinkling with high
pH water. Turbidity and nutrients can also tbul magation systems~...:% :/...

...:::-.’-

The Delta ts the West Coast’s largest e ~..stLuary, one of C.ti~co~:.’.siargest systems for fish
production, and prowdes habitat for more than 1.20 fish’~xes~:An cremated 25 percent of all

.
warm water and anadromous sport fi£shing specms and 8+Opereent of the state’s commeretal.... 4:7 .... ¯ " .’. .
fishery spectes e~ther live m or migrate through the DeI~ Beneficial uses of water for
environmental purposes, spec’.~y fishe@resource~ihave been impacted due to toxic
poIIutants.such as trace metal.s:~a~d syn~.0~g~: Compounds. Also, nutrients, pathogens,
pH, dis.s..O.~.."~e4!., oxygen and;teml~erature l~’i~i~:~ntial to affect Delta species. Populations
ofstrip.~ :and oth~r.~p~i~s have de~’Ii~d significantly from historical levels. Causes of
the declme~._.. ~:,.uncertain, althb~.water quality conditions m the Bay and Delta, d creas s m
Delta inflow,:~d,oti .tflow rarest..~.~.b.i~ !oss, agrmultural and other mstream d]vers~ons, and m-
Delta exports.~ought to be’~’6~n~i~uting factors. Metals, pesticides, salts, and ammonia in
elevated Cbnceiiirations can be toxic to early life stages of fish and invertebrate spectes.
M~.fi~..~ can bioaccimmlate in.the upper levels of the food chain, affecting l~rger fish, birds
and~a~mmals. Pathog~ :.~ adversely affect fish either acutely (Iethality) or chronically
,~opathological._ effe~, impaired reproduction). Solids can increase turbidity in water

,~es, reducing photosynthesis and available food for fish¯ Solids can also cause siltation of
;~r bodies, burying and ruining spawning gravels that are essential fish reproduction habitat.
!!:i!~ent loading ~an lead to direct or indirect (abnormal algae blooms) depletion of dissolved
~:o..xyg..e~...~i~,ater bodies, which can suffocate aquatic orgamsms, and lead to observable fish
~7!~e~t limitatiom may at times limit food availability to aquatic species.

Recreation
The Delta supports about 12 million public user days a year through a variety of recreational
opportunities including fishifig, camping, and boating. 120 marinas, shown in Figure E-2, are
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located within the Ddta’s boundary and approximately 82,000 boaters utilize the Ddta’s
waterways. Recreational beneficial uses in the Delta may be affected due to pathogens, metals,
pesticides, solids, or nutrients. Microbial pathogens can adversely affect the health of those
who are participating in water contact recreation, such as swimming, water skiing, or
wind,surfing. Pathogen contamination of fish or shellfish can adversely affect public health.
Certain m~Is and pesticides, such as mercury and DDT, bioaccumulate in the f~o~_d chain and
can adversely affc,~t recreational fishers who consume contaminated fish and sl/g~-~I~sh. Solids
loading can increase the turbidity of waters and interfere with th~ ae~.c, ..~..~ymcnt ofthes~

. ¯ . ~..~,’~r "...’. " .
natural resources and constitute a hazard to swunmers. ~oI~ds Ioad~.~.~,~flSo a mechanism by

¯
which pathogens, metals, pesticides, and nutrients are ~rted mto~that support
recreational beneficial uses. Nutrient Ioadin~ can pro~ algal _

The Delta supports a w~de" variety" of industries fi-om ~~d~iCtion.~..    ~, . ..~.~-.,... t6 off refineries.

used for mumc~pal purposes. Some industrial pm~es di~e~~~m municipal systems

process. Industrial uses of water may be ".,m~.. ~~t~ty, pl~~phates, ammonia and.
¯pH. Salinity has adversely affected ind,~ pro~.~.~~~.Raper manufacturing through:̄~."      . ..~ ’~...~,,~ ~.,-..          .

corrosion and mineral scaling of md _,u~mal eqmpment. T..~r.’.i~nes, a mamr us~ of
inau .  concent  on   t concer  coo ing

~T’-’n.’,. ’ :~:-~ ~ :--"exchangers. ?...: :: ~ A:.i~.~. . .~.

D¢finin~.’~.!c6nstitutes’~’~i~n’.’ is a controversial and debatable issue. Very few ofth~

impact on ~.d~.~. es.0f wate~:!~If a parameter is measured against an existing objective,
criteria o~.~d~Y~-~i~ion must be made 1) whether the standard is appropriate, 2) what the
staud~ is meant to ~!!~13) what level of ex~ce is relevant (e.g., duration, season,
g.~"~hic location, ~:~~r example, an exceedance of copper in the Upper Sacrameato
R[.~r during the fall-~ c~dnook salmon juvenile outmigration period might be d~g to

¯ i~ population how.o.ver, during other times of the year (when fall-run are not present) them
.% ~’-.~. . . -- .., . . ¯ ¯
..: .n~..~..y~bc virtually no.bmlogmal ~mpact. For some parameters such as temperature and salinity
:~" ~y_..�_~.:l~ been collected. For other parameters such as pesticides minimal
.. ~~on~sknown. G, ven the inherent difficulties m attempting to measure data against
p~b~h~i"standards the Water Quality Program has adopted the following approach to
īdentifying and prioritizing beneficial use problem areas.

¯ For environmental and recreational beneficial uses, problem areas are primarily
designated based on Section 303(d) of the Clean Water Act. This Act requires cach
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state to develop a list, known as a 303(d) list, of water bodies that are impaired with
r~spect to water quality and to identify the sources of impairment (e.g., mine drainage,
agricultural drainage, urban and industrial runoff, and municipal and industrial
wastewater discharges). Water bodies impaired by CALFED water quality parameters
of concern are shown in Figure E-3.
For drinking water beneficial uses, problem areas are determined based on.the
suitability of Delta drinking water sources to be treatable, at ~onable:~Ost, to meet

¯ o           .~;..:~.,       ":3"~ ""
current and future federal and State health-based drinking ~~d~ds.

* For agricultural beneficial uses, problem areas am.,.~~~~g to the impact
ofurngation source water on sustainable produ.c~i.~ of agn~.:~. ¯

¯ In addition a problem area can be defined has ..~...i~n scicntifid~.~~a that ...:...
indicate a potentially significant problem exists’-’. :~ .......... -.~:;~.~;~. -. . ":,~.?~ ..~.,~ ~,~.: . .~..

~:’~’o ....:-, ..... :,~.. .

Identifying Sources of Problems ~:’"~:~:~ : ""~’~:~
- "i .’.; .’~:k : :. ~ -

To effectively take action to improve water quality c0~difid~".~.6t, s.~cient to only know
where a problem exists in a water body, the so .urc~ 0.fthe watel,"~i~.problem must also be
identified. Sources of water quality parameters6fconc~-n in the Delta and its tributaries

....,* . ,

cadmium, copper, zinc, andm~rcury; ..:.:
stormwater inflows and..~ runoff:that may coi~tfibute metals, selenium, turbidity,

¯ pathogens, organic ca~ nutrie_n.~pestici.des~petroleum and other chemical "

¯ ~mpal and ind~discharges-~ may contribut~ salts, metals, trace elements,  a.es,  re e, and t b dity;
o    ~~tail ~e~etum flows, that may contribute salts, nutrients, l~Stic,de

";~.. " -~" .

o sub.~~tural ~~ that may contribute salts, selemum and other trace
d~;’~ ’~:iand pe~’ticides (some fungicides).

~::~elopmg Action Strategies , "

.~n~g~tegleS have been developed to address water quahty parameters of concern xn the
¯De~.~’~ xts mbutanes. The strategies are recommended actions that will result m

improvements to source water quality by reducing source loadings of parameters (e.g., mine
drainage, agricultural drainage, urban and industrial runoff, and municipal and industrial
wastewater treatment facilities); upgrading water treatment plants; or changing water
management practices.
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i Action strategies to address water quality of concern include combination ofparameters a
research, pilot studies and fuLl-scale actions. For some parameters, such as mercury, there is
inadequate understanding about its sources, the bioavailability of the various sources, and the
load reductions needed to reducv fish tissue concentrations to levels acceptable for human

i
consumption. For this parameter ~_rther study is recommended before full-scale actions are
taken. For other parameters, ~ach as selenhm~, sot~,,es ~re better documented, ~
control or treatmeat actions can be taken with a reasonable expectation.ofpos..i~#~

.~ .~:"environmental results. ¯ . !~.~.

Performance targots have been estabhshed to measuro:ihe ~ffectiven~SS..of ~ons to ~mprove
water quahty. Performance targets may be quantifiable n,~ductions..,m’lo~.~Of:varameters.
t~or example, the target tbr copper m me Sacramento,_to,yet xs t..0j.~teduc~ copper.~g.s2m me
Upper Sacramento River from 65,000 pounds to 10,0~g~0..~ per year. For@~.:that
recommend RL~er study of a parameter the perform~~ .may be a foc~seit outcome.
For example, an action for mercury is further research t6’~~detstand the sources and
mechanisms of mercury accumulation in the Delta ~::~i:~nnanc¢ target is a

¯ ~ ¯ .:- ~? ~.., ..

I targetM action plan that specifies selection and prioritization o~:~..m..~st effective mercury
"

remediafion actions. " .... :~::.: : . : "

,". "-":" ~t~’.(-’.~::.".::.. ..~ " . . .
Indicators of success am generally numerical or ~~:ff~thty targets, or bmlogncal

stream,indicat°rs’ that have been developed f~r’each p~e~~~or Targ7 relate toa~’ "use gaugesediment, tissue conce.n.~bns ofp.~neters...~will.be to tion and

l alternative effectiveness at pro~gbenef!,_~i~il uses. ~ets am based on Water Quality
Control Plans (Basin Plans) o,f.:.~°Bay ~.~d C~t~ V~lley Regional Water Q~lity
Control Boards or U.S. Envgonmental ~.ti.o.n::Agency ambient water quality objectives
(when av~ble), stand~’~gr~.c~Itural ~qt~hty objectives, md t~get so~ce drink~g
water.~.tyTidn, ges a~ ~l~NO2by technical e~perts. Some parameters, such as pathogens have.
no regulatoi’y~jectives. ’:~:cases indicators of success are generally a quantifiable

¯ ~’... -~.�~., ’.:. %,~:,~.’.:~,..’~=.:-~... o    o- .
reduction m:counts~before an~:~.action ~s taken.

Table E-2 summarizes.the. Action Strategies for each parameter of concern included in the
CALFED Water            .

..~omprehensively Conducting Monitoring, Assessment and Research
.~ .

i "~ The Water Quality Program, and indeed all CALFED activities, must be based on the
~"...a~!i~tion.0frigomus science. While there is some information onthe of water

in the CAL  D solution are , is yet to be I ed. CAL ZD is
d~lo~ing a Comprehensive Monitoring, Asse, ssment, and Research Program (CMARP) to
address the need for adequate scientific support not only in the water quality area, but also for
the system integrity, ecosystem restoration, ~d water supply reliability resource areas. The

I CMARP is central to the CALFED philosophy of adaptive management. The water quality"
component of the CMARP will provide for:

I
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* Establishing a quality assurance/quality control plan to assure the scientific validity of
CALFED data collection included in this plan will be ~commendations for
standardized data collections and handling practices to assm’e 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 agai~t which the effectiveness of

¯ Evaluating the effectiveness of CALFED water.quality .tmprovement.action~and..

CALFED may work with local agencies to assist ~in the formati0h ~£alliances and cooperative
projects to improve water quality for beneficialii~.’on a.larger sc~ethan might be possible
w~th local agenc,es working alone or m mdrerifi.rr~y.:!S0..~ed programs. CALFED’s system=

help t~ better ~ntegrate and coordinme :. ,i"’ ""State/Federal re.source managem..e,nt:~rograms. [ GOVERNMENT ’~I.GENCIE$

with local watershed activities, .Whi."le ens .u~u." g ..:.:...
long-term behests for the Bay.-.Delta es~,: ,...

existing:9,r.-.~ ..watersl~[.~e..ment

including, b~:fidt~::iimited to, ~:~cnto
River ~~~ the
Valley.Drainage fiiipl.e~e~..nta~on Program, the BENI~FITS TO LOCAL
San.F~’2ncisco E~~j .~..’:Comprehensive
C6iiservation and Mafi~iiii~t Plan and the
federal, State, and Regional Water Quality

..:~Ontml Board’s Watershed M~gement
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