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ERRATA

~

1. The telephone number for the State Water Contractors in the Foreword should
be: (916) 447-7357.

2. The date in the first sentence on page 1 should be: June 1, 1991.

3. The following names on page 91, “Table 4-3 MWQI Program Advisors and
Participants” were inadvertently deleted and should have appeared on the list:

Kusum Perera California Department of Health Serwces
Roland Sanford Solano County Water Agency

K.T.Shum Contra Costa Water District

Raymond Tom California Department of Water Resoﬁrces

. Dennis Westcot gentaal Valley Reglonal Water Quality Control
oar

Roy Wolfe ,Metropolitan Wa'ter District of Southern California

4. The title of Appendix E on page 303 should read: DWR Fleld Division Use of
Pest|c|des on the State Water Project. _

5. The label on the vertical axis of Figure 4-40 on page 108 should read: NTU.

. We sincerely regret any inconvenience these errors may have caused.
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" The State Woater Pro]ect (SWP) prov1des drrnkrng water to approxrrnately tW0 thrrds of

| Calrforma s populatron and is the nation's largest State—bu1lt water development pro]ect The

major components of the project include the multrpurpose Orov111e Dam and Resérvoir on the

Al

Feather River, the North Bay Aqueduct the South Bay Aqueduct the: California Aqueduct, o

- a portion of San Lurs Reservoir, the: Coastal Aqueduct and four reservorrs in Southern Cali-

fornia: The main source of drinking water for the SWP is the Sacramento San]oaqurn Delta _

. Current State. regulatrons enforced by the California Department of Health Services, re-
‘ \qurre all water purveyors to perform a sanitary survey of the Watersheds Wthh prov1de their -

~ source of drrnkmg water In addrtron the regulatrons requrre an update of the san1tary survey
every five years. . SR : o o

- The first samtary survey of SWP was completed in October 1990 Thrs report updates the\ -

‘ ‘1990 sanitary’ survey, ‘and 1dent1ﬁes actual or potent1al sources of contammatron in the Water-‘ ,
B sheds along with'a var1ety of other related factors Wthh are- capable of producrng adverse“‘
1mpacts on the qualrty of water used for domestic dr1nk1ng Water purposes. In add1t10n this
(/report contains areview of the recommendat1ons made in the 1mtral san1tary survey report and

provrdes new recommendat1ons for further action Where approprrate

- This update of the sanitary survey was conducted by the Department of Water Resources'» -
B under the direction of the State Water Contractors For further 1nformatron on the State.
Water. Pro]ect Sanrtary Survey Update or to obta1n add1tronal copies. of thrs report, contactv' 2
,the State Water Contractors at (916) 447-7375 or write: to State Water Contractors L,

"

) 555 Caprtol Mall Su1te 725, Sacramento Cal1forn1a 95814 S el AR

Steven C Macaulay

-GeneralManager ) IR S
- State Water Contractors | T o R :
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Executive Summary

| ABackground

~ The requrrement fora san1tary survey of watersheds‘ =

used as sources of drinking water results from the

California Department of Health Services (DHS)

' Surface Water Treatment Regulatron Wthh was put

» .1nto effect on_]une 1, 1991 This rule 1 requires that all

water purveyors of dr1nk1ng water perform a samtary‘

- survey of thelr source water watersheds by]anuary I

1996. It is 1ntended to 1mp1ement the federal Surface
Water Treatment Rule (SWTR) which was promul- -

gated on June 29, 1989, and became effectlve on

 December 31, 1990.

The intent of : a sanitary survey is to 1dent1fy ac-.
- tual or potential sources of contamination in a water-

 shed, along with a variety of other related factors.

- which are capable of producmg adverse 1mpacts on

' the quahty of water used for domestic drmkmg wa- . " -
o ter purposes. For many reglonal and local water agen-
' c1es that use the State Water Pro]ect (SWP) asa o
“source of drmkmg water the requirements | man-
dated by SWTR required some interpretation re- '
gardmg how the rule would be applred to agencies

" using SWP water. - ' : ~
Both DHS and the SWP State Water Contrac—

| tors (SWC) were in agreement that the most practi- :
' cal approach to meeting the requrrements of SWTR |
- for'a system as large and complex as SWP was to a

: conduct a single sanitary survey of the entlre water

‘ ,col]ectron, storage, and distribution system. A major

) N 3 I - e
advantage for the water agencies of conducting a

unified sanitary survey for SWP was that individual ’

’ surveys would not be required of them for eitherr new
_or amended water supply permits when SWP was

- the water source ‘

'The Imt1al 1990 Samtary Sur— ;

vey of the State Water Project

* The initial 1990 Samtary Survey of the State Water
‘ «;Pro]ect resulted from a request by DHS in early 1988.

‘jThe consultmg firm of Brown and Caldwell Engi-

' 'neers conducted the 1n1t1al 1990 Sanltary Survey

under the direction of the SWC. The report Sam—' v

tary Survey of the State. Water Pro]ect Was transmit--
ted to DHS on October 26, 1990. k
~ The State Water Project Samtary Survey Revrew '

'Commlttee was formed to follow up on the recom-

mendatlons contained i in the 1990 Samtary Survey

Report. The work of the Review Commrttee re-

b.sulted in the State Water Pro]'ect Sanitary Survey

Action Plan Wthh addressed many of the recom- :

Lo mendatlons resultmg from the initial Samtary Survey ‘
n . Report a i ' '

Since the recommended actlons may affect both

: the stafﬁng and the budgets of various agenC1es the =

plan was. Wrrtten with the understandmg that the

’ agenc1es would utlhze available resources to address

actions recommended in both the report and the

~ actionplan.
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'S/{fThe 1996 Samtary Survey Up— |

- date of the State Water Project
The 1996 Samtary Survey-of the State Water Project

~ focuses on the recommendatrons resultrng from the

- 1990 effort and any major changes in the watersheds .

or water qualrty occurrmg durrng the preceding five

o year period.

Since the 1nitial sanitary survey was eondUCted
the Amerlcan Water ‘Works Association, California-
N evada Section, Source Water Quahty Committee

' ’ha,s prepared the Watershed Sanitary Survey Guid-
o anee Manual. This guidance manual and the check-

- list it contains were followed as closely as possible

in eonduct'ing)the I9§6'Sanitary Survey Update of the
State Water Project. While the manual was found to
bea very useful and comprehenswe guide, and the-

checklist a very useful tool, some interpretation and

adaptatron were requrred to adjust for the scale of |
- SWP.

In addrtron to the actions taken and discussed in " -

. SWP Samtary Survey Action Plan, the 1996 Sanitary
Survey Update of the State Water Pro]ect had sev-
eral addrtronal areas of focus. DHS requested that
4 greater attention be g1ven to several specific compo-

nents of SWP. A more detailed i 1nvest1gat10n of the

© . -major reservorrwatersheds whrch mclude Del Valle

San Lurs, Pyramrd,Castalc, Srlverwood, and Perris,
along with the Barker Slough/NBA watershed, and

4 the open channel se‘ctio‘n of the C_oastal Aqueduct, ’

was. requested: An emphasis was also placed on the
occurrence of coliforms and the pathogens Giardia
~ lamblia ar1d Cryptosporidium parvum in the water

o supply, and any related monrtorrng efforts. The 1996

Samtary Survey Update of the State Water Pro]ect

“also covered actual and potential contaminant

sources in the watersheds, emergency action plans,
and water qualrty conditions at representatrve points
throughout SWP. i

- Water quality data were revrewed and reported
for several rmportant monitoring locations both in
the Sacramento- Sany_]oaqum Delta and at various
selected points along the California Aqueduct itself.

The monitoring stations at Greene’s Landing on the

Sacram’ento River and Vernalis on the San Joaquin

River are intended to provide an indication of the

* quality of water flowing into the Delta from these

two major sources. The majority of these data were
obtained from DWR’s Mumcrpal Water Quality

Investigations Program and from the State Water

. Project Water Qualrty Monitoring Program with

other.external sources used as necessary. Any signifi-

cant trends in constituent levels are noted and dis-

cussed where appropriate.
The high turbidity in SWP resulting from the -

‘March 1995 storm events, which introduced large

amounts of sediment-laden storm water into the
California Aqueduct, has become an issue for several
reasons. These high sediment loads have caused con-
cerns from both drinking water treatment and
groundwater recharge/storage.perspectives.
Included in this update was a questionnaire sent

out to the municipal contractors of the State Water

‘Project, inquiring about their projected ability to

-meet new and proposed drinking water rules. The

questionnaire asked for water quality or treatment-

related information, which included any difficulties

the contractors may be experiencing treating SWP

water for drinking water purposes. It also invited



~ discussion of the agencies’ success in handling any
problems encountered and how they adapted the
treatment system to handle each situation. The con-
tractors were also asked to identify any known or

\ potential threats to SWP water quality. Agricultural

runoff to source waters, algae and other aquatic plant :

blooms, taste and odor problems sediment and tur-
~ bidity in the Aqueduct asbestos, transportation ac-
" cidents, and petroleum product pipeline sp1lls were

among the responses.

The 1996 Sanitary Survey Update of the State”

Water Project briefly discusses the major revised or

" proposed drinking water regulations. The current’

drinking water. regulations are also provided for ref-

~ erence.

* Water Su ply System Water—

sheds, an Potentlal Contarm !

nants }
The 1996. Sanitary Survey Update of the State Wa-
ter Pro]ect includes eight study areas which were

selected for more detailed 1nvestxgat10n based on

data evaluated from the initial 1990 Sanitary Survey~'

" of the State Water Project. They are: Barker Slough,
‘Lake‘Del Valle, San Luis Reservoir Complex, the
" ‘open segnaent of the Coastal Aqueduct ‘Branch,
‘ Pyramid Lake, Castaic Lake, Silverwood Lake, and
, \_ Lake Perris. Also included 1s an overview of the wa-
ter supply system of each study area and of the State
Water Project. ,
- The watersheds for each study area contain a
variety of potential sources of contamination. The

contaminant sources were identified through the use

of field surveys, data base searches, existing litera-

ES-=3

- ture, and interviews: Environmental data bases were

searched to identify certain environmental concerns
arising from activities in the watersheds and adjacent
areas. Checklists of potential contamination sources
were prepared and forwarded to DHS during re-
search and preparation of the 1996 Sanitary Survey

Update of the State Water Project, in accordance

with AWWA guidelines,

Several important characteristics of each water-

. shed related to land use, population center data,

agriculture, grazlng, hydrology, surface geology and
hydrology, soils, and vegetation are described. The

“watershed boundaries for each study area were de-

~fined using both ‘7.5and 15 minute United States '

Geological Survey (USGS) topographical maps and

'DWR Hydrologic maps (DWR 1987). In addition,

- the area of each watershed was measured using these -

maps and a planimeter.

Barker Slough

Barker Slough is the source of water for the

*_ North Bay Aqueduct (NBA). Water is pumped from

the slough via NBA pipeline and supporting struc-
tures to many San Francisco Bay area users.

The northwest portion of the watershed pro-
duces significant amounts of several agricultural
crops which include safflower, corn, alfalfa, toma-
toes, and other field crops. Potential contaminants
to the waters of the NBA from agricultural crop pro-
duction include pesticides, nutrients, increases of
total organic carbon (TOC), and suspended solids.

Grazing of both cattle and sheep in the water-
shed may produce contaminants in the form of nu-

trients, increased erosion of stream banks where
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<animalé‘have' direct access to the water ‘leading to

’ . increases in turbidity, and possrble introduction of

£ the pathogens Giardia lamblm and C;yptosporzdmm
‘to the water supply ‘

The envrronmental database search identified

two solid waste landﬁlls (B&J Landfill and Aqua

- Clear Farms) and several additional underground

a ‘storage tank (UST) sites. There are also two permlt— ,

. ted underground storage tanks at the Campbell

Ranch site, and one underground storage tank at

. ~ Cripps Ranch located on I—lay Road. -

Easterly Waste Water Treatment Plant
' The Eaaterly Waste Water Treatment Plant for
_the city of Vacaville is the nearest treatment plant to
‘ Barker Slough and discharges treated effluent to
' Alamo Creek. This discharge is approx1mately 15

- river mlles’f‘r«omthe Barker Slough intake for the '

NBA.

A dye test was performed on the Easterly Plant

"dlscharge by Montgomery Consulting in 1991. The

~ results indicated that measured dye concentrations

- were less than the method detection limit of .1 ppb

k ~ at the North Bay Pumping Plant on Barker Slough.

The study concluded that these were essentially -

B background concentrations and that the dye did not
reach the NBA intake at Barker Slough durmg any
of the test penods ‘

Argyll Park

The Argyll Park motocross race track facility i is
15 miles to the west of NBA pump house on Cook
\ Lane Currently this site is proposing an expansion

of recreational activities under the project name

Campbell Ranch These recreatlonal activities could

" possibly impact surface water quallty in Barker
Slough. '

In July 1994, a formal response was prepared and'

‘ submltted by DWR to the Solano County Depart-

ment of Environmental Management on the

Campbell Ranch project Environmental Impact

Repor‘t (EIR) (Letter'from'Keith Barrett, 'Chief,

Division of Qperations and Maintenance, 1994).

DWR response focused on the contribution of pol- ‘

lutants from the project to Barker Slough and the

, ablllty for runoff to be controlled when the site is

operational.

DWR was not satisfied that runoff safeguards

" would be extended on a “permanent operational

basis” at the site. There was concern about inad-

* equate capacity of waste water handling procedures

at the site to accommodate as many as 2,500 visitors
to the proposed project area, as well as for an ad-

equate contingency plan for untreated water enter-

" ing Barker Slough This EIR is scheduled for review

by Solano County in early 1996 and DWR 1ntends to
closely follow the process.

The city of Benicia has submitted comments
concerning the findings of both the initial 1990 Sani--
tary Survey and the 1996 Sanitary Survey Update

“with regard to the quality of the North Bay Aque-

duct source waters. A number of these ﬁndmgs have

been incorporated as recommendatlons in this re-

“-port. It is anticipated that the recommendations in

this report will be addressed by a Sanitary Survey
Action Committee in much the same manner as the

recommendatlons resultmg from the 1990 Samtary

- Survey were addressed by the original Sanitary Sur-



vey Action Committee, and can be con51dered as

work in progress

' Lake Del'Valle :

| Land use'in the Watershed is limited to recre-
ation associated with Lake Del Valle and cattle graz-
ing in the Arroyo Valle drainage The N-3 Cattle
"‘Company is located in the Arroyo Valle dramage
The land is prlvately owned and several hundred
cattle graze in this area year ‘round, with grazing
heavier in the winter compared with the summer.
This ranch also has various cattle pens present.

* The Patterson Ranch is located in the northwest
part of the watershed, and is also a cattle operation.
Accurate estimates 6f the number of cattle present
in the watershed are difficult to determine since prl—
vate land is involved.

Crop productron in the watershed is limited,
with alfalfél, truck crops, and wine grépes being

grown in the Livermore Valley northwest of the lake.

San Luis Reservoir Complex
- The watershed of O’Neill Forebay is undevel-

oped except for the recreational facilities. Cattle

grazing is limited on the privately-owhed hills sur-

rounding the lake. There are extensive recreational

developments and three wildlife areas around the

reservoir:

- Sites identified within the Environmental Data-

" base Records Search area consist predominantly of

UST sites.
Coastal Branch

- Currently no domestic water turnouts are along

ES-5

- this portion of the CoastaleAqueducrt‘. However,

SWPis being‘e}rtended to the central coast between
the end of the existing open canal at Check 5 and

Santa Barbara. The aqueduct extension will be an

enclosed pipeline.

Cattle grazing does occur in the watershed area

-on ayear-round basis. During the field survey, sheep

- 'were observed on both sides of the aqueduct. Oil

wells, gas wells, and petroleum pipelines are located

in the watershed. Various agricultural crops are pro-

duced on both sides of the aqueduct.

The environmental database search identified

several spills on Highway 33 and on Barker Road.

Other identified spilled material events in the water-
shed appear to be related to oil and gas operations in

the area.

Pyramid Lake

The watershed areas nearest the reservoir are

“used primarily for recreational purposes associated
- with both the lake, and the Hungry Valley State '

Vehrcular Recreation area:

Cattle and sheep grazing occurs in the water-

shed on a seasonal and non-irrigated basis from mid-

May to mid-October. Grazing in the Piru Allotment

involves a total of 47,580 acres, but only 16,187 acres

are actually grazed by approximately 250 cattle.
Seven emergency response notifications were

recorded for the Environmental Database Records

~ Search area. These notlﬁcanons represent transpor-

tation spills that occurred on Interstate 5 or Highway
138. None of the spills were documented as reaching
a surface water body, such as the reservoir.

In October 1992, an underground storage tank



 ES—6

at the Emigrant Landlng karea‘ of the lake was re-

ported to have leaked and contamrnated soils wrth

S petroleum hydrocarbons The tank has been

removed and the site is currently berng monltored -

ﬁquarterly Other s1tes in the watershed 1nclude 12

~ mines, with eleven bemg active gold nunes. ,These S
* mines are not listed as either actively discharging to

*surface water or using chemicals for mining pur-

poses

) ‘Quarl Lake -

The major activities in the Quarl Lake area are-

recreatron(consrstlng mostly of fishing) and cattle

’ grazing in areas around the northern part of the lake 2

Highway 138 passes near the lake to the south one ,

E underground storage tank is in the watershed

Castalc Lake

Sheep grazing occurs in the Watershed onasea-
~ sonaland non-rrrrgated basis for the purpose of fire

* hazard reductron in the northwest arm of Castarc\

Lake. Approximately 750 sheep graze atotal of 2,560

- acres, of Wthh 135 acres are owned by DWR and the o
. ',remarmng acreage is owned by the Bureau of Land .

Management Runoff from the surroundrng grazing

~ areas would enter the reservorr from creeks dramrng
these areas.

‘Castaic lagoon is operated as a recreational area

~and is an afterbay of Castaic Lake. It is not a  part of -

' erther the State Water Project or Castalc Lake

' Hazardous waste is generated in the v1c1n1ty of -

' /the lake through various DWR maintenance activi-

_ ties. However these DWR marntenance facilities

are below »the lake and pose little or no threat to’

. SWP water quality Since 1989, hazardous waste has
. ‘been generated in the followrng waste streams: ~as-

H_bestos waste oil, oil contarnrngwaste organrc quurd‘

mrxture and organic solids.

Other possrble sources of contamrnants in the -

| "watershed include drainage from mrnes and runoff
L from Hughes Road - V ‘

‘Srlverwood Lake

- Two leaking USTs were found i in the watershed

B ‘ ' of the lake. Both were located at the Cedar Springs

Dam, and DWR was ide'ntiﬁ'ed as the responslble o

~ party. ‘However, the DWR facrhty is located below o

the dam and poses lrttle or no threat to SWP water.

quahty The removal of 210,000 gallon gasohne UST.
andaio ;000 gallon diesel UST occurred in 1994. All
removal act1v1t1es were in conjunction with SanBer-
. nardino County and Reg10nal Water Qualrty Con-
~ trol Board recommendatrons N o further action has -

~ been taken at the dam site.

Grazrng has not occurred in the watershed area

. since 1990

‘Crestllne Sanrtatron Drstrrct

The waste water handhng facilities consist of

: ’four.waste WTPs, which include th,e,,Cleghorn,‘,
o . Seeley Creek, Pilot Rock, and Huston Creek plants.
- All plants provide secondary treatrnent‘ of effluent

| (0.8 million gallons per day average dry weather flow,

combined),‘and “all are located above Lake

Silverwood. Effluent is dis‘charged bya singlen-m‘ile -

- long outfall pipe to Summrt Valley and the Las Flores

Ranch where it is applred to irrigate pasture land or /k

is directed to percolation ponds



Betweenjanuary 16 1993, and]anuary 25, 1993,

S a fallure resulted from construct1on—related damage

to the outfall plpehne when a fence post was’ dr1ven

o through the outfall pipe. Apprommately 11 mrlllon ;
/ - gallons of treated and disinfected efﬂuent was lost to
the East Fork of the West Fork of the Mo]ave River.
/The spill was to the ground approximately 100 yards o
north of HJghway 173 0n Las Flores Ranch property,
“and eventually flowed 1.5 mrles into the West Fork bt
- of the Mo]ave Rrver The locat10n of the splll,was R

' below the Lake Srlverwood watershed

‘Repairs to the outfall pipe were completed on.
January 25, 1993. Due to the nature of the spill, clean‘

up was not possible. As a result of the farlure mod1—

~ fications were ‘made to the outfall and a ﬁne was as-
“sessed by the Lahontan RegiOnal Water Quality
: Control Board. A low flow alarm and a holdmg vault :

: have been 1nsta11ed since the event ‘

Lake Arrowhead Sanitation ’District

The waste water handhng facilities consist of

) . two Waste WTPS (Willow Creek and Grass Valley),

with an average ﬂow of 1.7 m1111on gallons per day.

~ The treated efﬂuent is conveyed by pipeline toa38o

acre farm located i in Hesperra where it is used to ir-

rigate pasture land.

Any system failures would 1nvolve Grass Valley 4 ,
Creek or the Lake Arrowhead drainage basin, but

- not the Silverwood Lake watershed. Lake Arrow-

~ head is a source of drinking water for the district. °

Lake Perri’s 4

~ LakePerris State Recreation Areais operated by
- the Department of Parks and Recreation. Activities -
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~ atthe lake are predommately assocrated wrth recre-

ation. -

An underground storage tank leak was located at o

the Lake Perris Marina. This tank was reported to

~ have leaked 5,000 gallons of gasohne in July 1994
‘which did reach surface water. According to the
~Regional Water Quality Control Board, the tank was

-~ removed in February 1995, with the excavation ob- T

served by the Riverside Cou‘nty;Healt‘h Department.

A vapor extraction $ystem and monitoring wells have

 been installed as part of the remediation effort.

* Asreported in the initial Sanitary Survey of the

State Water Project, the swimming beaches, particu- .

larly at the north end of the lake, have had problems ‘

. with h1gh total and fecal coliform contamination in -

1985 and 1986 The contamrnatron resulted in the

- beaches being closed for short perrods of time. Since

: 'that time, a visitor education program has been in

effect The beaches have not been closed since. the ,

institution of the program

’Samtary Survey Update Ques— \
~ tionnaire A

The questlonnalr € was sent tO various water agenc1es ’

-in the State of Cahfornra that contract for SWP
b water. It was 1ntended to prov1de supplemental in-

‘formatron in support of the r996 Sanitary Survey
: Update of the State Water Pro]ect ‘While some of

the agencies did not report any problems using SWP

‘water, other agencies did experience drfﬁcultres

treatmg water supphed by SWP. A total of 16 out of

18 (89 percent) quest1onna1res were returned

Turbidity was a major concern for many of the

~ 16 agencies responding, as were water quality param-
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feters such as ternperature varratrons pH and alka- o

' lrnlty The pH varratrons ranged from low to hrghxi .

concern dependrng on the agency Changes in pH,

' partrcularly hrgh alkahmty, creates problems with "

~ the coagulants resultlng in the need to ad]ust the co-

.agulant a hcatron rate.
PP

Taste and odor were other concerns expressed‘ B

‘byn many agencies, and appeared to be closely related

ﬁ “toalgae blooms and subsequent decay in the Califor-- 2
‘nia Aqueduct and reservoirs Other responses related
to taste and odor were methylrsoborneol/geosmrn '

pondweed blooms, and hrgh nutrient loadrng Fresh. :

| ‘water shrlmp were also a concern.
Total organic carbon (T OC) and bromrde cre-
4 ated many treatment challenges for some agencies.
‘These two constituents have been shown to be re-

lated to elevated levels of trihalomethanes’ (THMs).

Many of the ag’encies responding rated this problem

“to be of high concern. ,
For the agencres that currently use ozone, upon

treatrng SWP source water, bromate productlon was

reported to be a problem The agenc1es have re-

ported that the increase in THMs are due to several

factors, ‘which 1nclude high organic matter content

- decaying organic matter, and seawater intrusion in ‘

* the Delta causing elevated levels of bromide.

( Metal constituents in the water have created

treatment problems for a few water agencies. High

metal concentrations can be treated by increased use
of pre-chlorination and by flushing out the distribu-
tion system more frequently. Iron and aluminum

- have created problems in treating water from the

State Water Project. Iron is a problem for treatment

facilities using ozone, since iron precipitates on the

B

~ ozone drffusers Alumrnum is managed by ad]ustlng V
the amOunt of alum used to treat the water. Other
‘ 1nfrequent problems are asbestos and heavy metals
‘ The questronnarre also asked water agencies 1fv, . )
they are antrcrpatrng drfﬁcultres complymg with the '

"proposed D1srnfectantlersrnfect10n By—Products

: .Rule, Phase 1. Of the 12 respondents to this question

(66 percent), four of the agencleswere(currently" '

operating under the Phase 1 specifications and were -

" not antrcrpatrng compliance problems

Agencres were questroned about monrtorlng of !

“either source and/or finished waters for Gmrdm
: Ciyptosporzdzum or cohforms The number of agen-
cies performmg pathogen momtorrng was 11 of 18 (61

: percent)

The questlonnarre asked water agencres 1f they ‘

were aware ofany sour: ces ofcontamlnatron, eVeIltS ’

.or situations that could adversely i impact the qualrty, 3

of SWP source water. Agricultural runoff to source

waters, algae and other aquatrc plant blooms taste

: and odor, sedrment and turbidity in the Cahfornra

Aqueduct, asbestos, transportation accidents and.

: petroleum product p1pe11ne spills were among the_

r esponses

DWR Groundwater Pump—rn\ |

Policy

“Based on drought emergency condltrons DWR in-

stituted several interim one-year pohcres (1990, 1991,

1992, and 1994) for accepting groundwater pumped

into the State Water Project f from water contractors. '

The pOlle was last amended in 1994. Acceptance of

' non—pro]ect water was allowed on an emergency ba-

sis during drought conditions provided it did not :



result in 51gn1ﬁcant degradation of SWP water qual- -

ity, toxxcxty to fish and wildlife; or adverse changes
in the suxtablhty of the water for its beneficial uses,
'~ including municipal, industrial, agricult‘ural‘,k or rec-
reational purposes. As part of its pump-in policy,
DWR established water quality criteria based on
DHS Dfinking‘Watef Standards to determine

- whether or not to accept water into the California .

Aqueduct. Fifteen water quality constituents were
monitored, including arsenic, selenium, nitrate, chlo-
* ride, sulfate, total dissolved solids, and specific con-

ductance.

* Water quality monitoring for the pump-ins to

the California Aqueduct was conducted by DWR

Division of Operations and Maintenance (O&M)

and U.S. Bureau'of Reclamation (U SBR). The data

indicate that there was much variation between the

quality of pumped-in groundwater, when eompared '

to aqueduct water quality. However, for most aque-
duct reaches, downstream water quality changes in
the California Aquedﬁct were not observed.
Currently there is no pohcy which provides for
pump ins on a drought emergency basis. Future non-
drought programs may be allowed and will be gov-
erned by a long-term ‘policy that is currently being
~ developed by DWR and the State Water Contrac-

tOl‘S. '

: DWR State Water Pro]ect Emergency
Action Plan

The main purpose of an Emergency Action Plan

‘ (EAP) is to provide comprehensive, easy-to-follow,

and up-to-date information to people responding to

emergencies. It also serves as a reference for pre-
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emergency trammg
The EAPs for each of the five Field Divisions of
SWP follow essentially the same format. The EAP

~ format is designed to provide logical pre-emergency

tralmng and to prov1de quick reference in emergen-

cies. It is based upon the format recommended in

Analysis of Emergency Plans of Agencies Operating

‘State Water Project Facilities (G. Laverty‘ 1990),

which was included in the initial 1990 Samtary Sur-
vey of the State Water Pro;ect

| ,Water Quality of the State

Water Project System

- Pathogen and Cohform Water Quallty

Data

Total coliform bacteria measurements are in-
tended to indicate the general level of urban and
animal contamination of a water supply. Coliform :
bacteria are generally not harmful to humans; how-
ever, they could be indicators that other pathogenic
organisms may be present. " o

‘Pathogen data were reqﬁested from member
water agencies by the State Water Contractors or-

ganization. Only raw water pathogen data were com-

piled. Where isolation of SWP water was possible,

this was done, realizing that many agencies blend
water of different sources. Pathogen data from other
sources or blends were identified as such. Respon-

dents were also asked to estimate what percentage of

their source water came from SWP.

‘Coliform Water Qualify Data’

Raw water coliform values were reported. These

values are higher than treated water values and,
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o therefore should not be compared to regulatory

‘ standards However, raw water colrform values are -
~ valuable i in the selection of treatment processes to -

A prbvide pathogen—free ﬁnishedWater.

e North Bay Area , ,
~ NBA water had a hlgher medran total collform

"concentratron than Cordelia Forebay or Lake -

: Herman The N orth Bay Aqueduct had a median

B total cohform concentratron of 1o MPN/foo ml.

. Cordella Forebay, which stores NBA water had a

‘median total coliform concentratlon of 52-70 MPN/

100 ml. Lake Herman, a reservoir for excess NBA
water that also drains a small watershed, had the low-

est total cohform concentration of 23 MPN/100 ml. ‘

Examrnatron of NBA colrform data over time

 showed peaks in col1form‘concentrat10n in the win- -

ter months'.

- South Bay Area

The range of total collform concentrations was

lower in the South Bay area than the North Bay area.
The highest median total coliform conceritration
observed was at the bayside terminal of the South
~ Bay Aqueduct (median = 240 MPN/Ioo ml). The

lowest medJan coliform Value was in the Santa Teresa

“ WTP intake (medran 8 MPN/Ioo ml) Patterson .

- Pass Del Valle, and Pemtencra WTP 1ntakes had

median total cohform Va.'lues rangmg from 17 to 30 :

MPN/IOO ml.

7‘ San ]oaqum Valley Area

In the San Joaquin Valley area, the medran to- .

"tal colrform value was 8 MPN/100 ml based on data

reported by the Kern County Water Agency for

SWP wa'ter; the median total coliform value was 12~
‘MPN/100 ml in water that was aSWP/Kern Water

Bank water blend; and the median’total coliform
value was 8 MPN/100 ml at the Kern River Intertie -
With”SWP. It appearﬁs from the data t'hat the
coliform concentration in SWP is increased when -
blended with Kern Water Bank water by the Kern

~ County Water Agency and remains approxlmately

the same ‘When blended with Kern River water.

. Southern Calrforma Area

The median total coliform values for Quartz Hill ‘

: and Eastside WTPs were 11 and 18 MPN/IOO ml,

respectively. Data for the Palmdale WTP intake

which receives water farther south on the East

‘Branch of the California' Aqueduct have a median

total coliform value of 30 MPN/100 ml, slightly
higher than the intakes for the Antelope Valley/East
Kern Water Agency WTPs

Summary of Cohform Water Qualrty

Data’

In general, the highest total coliform counts ‘,

were seen in the NBA. The median total coliform

*value in the NBA was 110 MPN/100 ml. Other areas

of elevated colrform concentratlons were the South -
Bay Aqueduct terminus with a medran total coliform
value 240 MPN/100 ml, and Palmdale WTP which

" receives water from the East Branch of the Califor-

nia Aqueduct with a median total coliform 30 MPN/

100 ml



| Fecal Collform Water Qualrty Data |

~ North Bay Area ‘
Fecal coliform concentratron trends were su:m—
lar to total cohform concentratlons in the N orth Bay

Area. Hrgher fecal coliform concentratrons were

seen in the NBA and the Cordelia F o.re‘bay water.

Lower fecal coliform concentrations were seen in

Lake Herman. ‘

- South Bay Area

Santa Clara Valley Water Dlstrrct s Penrtencra ,
WTP receives influent from the South. Bay Aque—’
 duct, and had the hrghest median fecal coliform con-

‘bcentratron of 11 MPN/100 ml. anconada and Santa

Teresa WTPs, which receive blends of San Luis and .

SBA Water had lower medran fecal colrform concen-

‘tratrons

Southern Cahforma Area

Quartz Hill and Eastside WTPs had relatrvelyv‘

low medran fecal cohform concentrations of 2 and 4

- MPN/100 ml, respectrvely while Palmdale had a

Vhlgher medran fecal colrform concentratron of 11
 MPN/1oo ml.

| Summary of Fecal Colrform Water- B

Quality Data

- The. hrghest median fecal cohform value of the

' data evaluated, was in Cordelra Forebay (medran 63

, MPN/roo ml) in the North Bay Area. In the South
o Bay Area, the sample of one hundred percent South
' Bay Aqueduct water had a higher median fecal

coliform value than that of water blended with San

Luis water. In the Southern California area, the -
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Palrndale WTP mtake had hrgher fecal coliform val-
" ues than that of the Antelope Valley/East Kern '
 Water Agency WTP l

Gmrdm lamblm Water Quahty Data :

‘Delta/San Luis/San ]oaqum Areas

Gmrdm lamhlm data for thrs area were supplred', .

| by DWR’s O&M and the Metropolrtan Water Dis-

trict of Southern California (MWD) The only posr—‘ (
tive results: were seen at the Delta—Mendota Canal at

O'Neill Forebay and at Greenes Landmg on the Sac-

ramento River, whrch were sampled by MWD in )

1992-93. The average Giardia lamblm concentrations

at Greenes Landrng and'the Delta—Mendota Canal
were 37 and 6 cysts/1oo L, respectrvely ‘ ‘
DWR samplmg in the Delta-Mendota Canal» :

“ ‘near 0} Nerll Forebay, Banks Pumpmg Plant and

Arroyo Valle inlet to Lake Del Valle in 1995 did not
result in any posrtrve results. Average reportmg lim-

its for the 1995 DWR samplrng ranged from approxr—

‘ mately 5 to 30 cysts/roo L.

. South Bay Area

The only positive Giardia lamblla samples were

“detected in Rinconada WTP 1ntake water (Santa '

Clara. Valley ‘Water District) and in one South Bay ‘
Aqueduct bayside takeoff sample (Alameda County

- Water District). The one positive Giardia lamblia

concentration for the Rinconada WTP was

4.4 cysts/roo L, whrch was for one out of 21 samples
analyzed. The one SBA baysrde takeoff sample,
which was 75 percent Delta/25 percent Del Valle

water, had a Gzardza lamblia concentration of 2.1

; cysts/Too L. Average reporting lrmlts ranged from
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0.2 cySts/roo L (at Rinconada) to 39 cysts/roo Lat.

N Patterson Pass WTP (Alameda County Flood Con—

8 ; trol and Conservatlon D1Str1ct Zone 7)

E Southern Cahforma Area

* Positive Giardia lamblia samples were obtamed

= by MWD at the treatment planttrntakes (Diemer,

Jensen, Mills, Skinner, Weymouth) at the outlet -
tower to Lake"Pe'rris and at the Foothill Pressure .

Control Strllctnre. Average concentrations ranged
" from 1.5 cysts/100 L at the Skinner WTP and Lake
- Perris, to 7 cysts/roo Lat Weymouth WTP. Report-

ing limits for all reported data ranged from 1 to 21 :

: cysts/roo L

! ,Ciyptosporzdmm Water Quahty Data
Delta/San Luis Areas | '

Cr_yptospartdmm data in the Delta area were

obtamed from DWR O&M samphng in 1995 and -

from MWD samphng in 1992 93. Positive

Ciyptosporzdlum samples were detected at Greenes

Landing, Banks Pumplng Plant, the Delta- Mendota ,
Canal, and the Cahforma Aqueduct (Check 29) in
B 1992-93 by MWD. Average concentrations ranged

' from 17 oocysts/roo L at Check 29, to 54 oocysts/roo :

'L at Banks Pumping Plant

~ Sampling by DWR in 1995 at Banks Pumprng
Plant, Delta-Mendota Canal, and the Arroyo Intake‘ .

to Lake Del Valle did not result in positive
: CU}ptasparidi um samples.( Ho;zvever; presumptive
results of sampling at Banks l’qrnping l’_lant showed
oositiVe samples with concentrations of less than 10

oocysts/roo L. However, internal bodies of the oo-

cysts were not 1dent1ﬁed (1 e., conﬁrmed) w1th these

presumptive'results Average reporting limits ranged

from about 2 oocysts/100 L at the Arroyo Intake to -

Lake Del Valle to about 11 oocysts/roo L at Delta- . -

Mendota Canal

~ South Bay Area

C;yptosporzdmm results for the South Bay area
include data from DWR, Alarneda County Flood-
Control District - Zone 7, Alameda County Water -

: District, and Santa Clara Valley Water District

(SCVWD). Positive samples were only_seen in the

one hundred percent San Luis water taken into

SCVWD treatment plants, and intake water to

Penitencia, Rinconada and Santa Teresa WTPs.

, ‘Rmconada, and Santa Teresa WTPS blend water

from SBA and San Luis. ‘

Average Cryptosporidium concentrations mea-
sured by Santa Clara Valley Water Dlstrict ranged‘
from 0.1 oocysts/100 L at Penitencia to3.4 oocysts/ -
100 L of one hundred percent San Luis Water.Other"
water agencies with different reporting limits did not -

detect C}j/ptosparidium, s

Southern California Area

Cryptosporidium concentrations for the South-

" ern California area includé data"from the Palmdale

“Water District and MWD. Positive concentrations

were seen at MWD treatment plants. Average con-
centratrons ranged from LI oocysts/loo L at Mills |
WTP t0 3.7 oocysts/1o0 L at Weymouth WTP. Av-
erage reporting limits for Palmdale WTP and the

~ East Branch of the California Aqneduct measured by

Palmdale Water District were 20 oocysts/rooL.



‘Summary of Gmrdm and Cijzpto—; , ,‘

sporidium ‘Water Quality Data

o Due to variations in the reportmg limits and ana- -

lytlcal laboratory performance it was difficult to

compare the results of qurdm lamblia and

. C;yptosparzdmm analyses between sites. However
'avarlable data show high positive concentratrons of

, :Gmrdm lamblia and CUzptosporzdmm in the Delta, as ‘

measured by MWD
Giardia lumblm was only detected ina few

samples in the South Bay area. One sample at the
South Bay Aqueduct (SBA) bay31de takeoff (75 per—

cent Delta water 25 percent Del Valle water) and o
: several samples at the Rinconada WTP (SBA water) ‘

- were positive for Giardia lamblia. Cg/ptosporz_dmm ~

was detected at the Santa Clara Valley Water Dis-

~_ trict plants at median values ranging from 0.1 to 34

~ oocysts/100 L. All other samples taken in the South
Bay Area were - below reportrng limits.

" Inthe Southern Cahforma area, Gmrdza lamblia

~ and Clyptosporldlum were seen in almost all the in-
‘takes to MWD WTPs. ‘Palmdale Water Drstrrct ‘

samples did not obtaln positive Giardia lumblm and " e

Cryptosporidium results with their reporting limits.

_ DWR Division of Local Assistance

- Water qualrty data for the Sacramento San '
Joaqum Delta-and major inputs to the Delta were
obtained from the Municipal ‘Water Quality Inves- k

‘tigations (MWQI) Program. The Program's major

- goal is to assist water agencies in protecting and

- 1mprov1ng Delta drmkrng water supphes and to guide {

water treatment r esear Ch
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DWR D1v1s1on of Operatxons and Marnte-'
nance Lo o

Water qualrty data for ma]or stations along

SWP south of the Delta were.obtained from DWR’s

O&M Water Quality Mon1tor1ng Program The

. Program s goals include monltorrng SWP water qual-

ity documentmg temporal and spatial changes in

SWP water quality, provrdmg SWP contractors with

water quality data to assess WTP operational needs
‘ and conductmg studies as needed to characterrze the '

effect of spec1ﬁc act1v1t1es on SWP water qualrty

Water Quahty Data

"The perrod of record varies for each locatlon and

constituent. In general, the data presented in this

- section were collected betWeen 1990 and 1995:

 Disinfection By-Products .

Srnce untreated water does not generally contarn
srgmﬁcant quantltres of THMs, waters of the Delta
and its trrbutarles are analyzed for total

trlhalomethane formation potential (TTHMFP)

which i is a test of the maxrmum capacrty of a water

source to form THMs upon chlorrnatron THMFP

values obtarned in thlS assay do not reflect

‘ trrhalomethane concentrations actually produced in-

1drrnk1ng water treatment facilities.

- Although TTHMFP results are not directly

comparable to the actual amount of trihalomethanes
-~ formed ata treatment plant after drsrnfectron' :
- TTHMFP values do rndlcate an increased likelihood

of formation of THMs&after treatment plant disin-

fection of water. The greatest enrichment of SWP

* water with THM formation material occurs in the
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Delta and in the NBA at Barker Slough Watershed
This enrrchment is on the order of 100-300 pg/L
 TTHMFP. TTHMFP decreases as the water moves

frorn north to south in the Aqueduct with values at

Southern Calrforma export sites being about 50 ug/ ’

, Llower

Orgamc Carbon

~ The hrgh TTHMFP levels in Delta waters are

| - hkely due to the relatrvely high organic carbon con-
tent of Delta waters. Orgamc carbon and chlorine

are the basic and essential precursors in the forma-

tion of THMs during water treatment. Waters hrgh ‘

in organic carbon may be highly colored and usuall‘y‘

contain substantial quantities of humic and fulvic

~ acids that produce DBPs upon chlorination. Dis-

solved organic carbon (DOC) and total organic car-
" bon (TOC) concentrations of water supplies are a
~rough indication of the potential for THM forma-
tion since TOC and DOC measurements include the

organic THM precursors. The median DOC con-

centratlons in the Deltai mcrease as the Water flows

through the Delta.
_The NBA at Barker Slough had the hlghest

| nledran TOC concentratron of all SWP sites moni-
‘tored by DWR’s O&M Division. The next highest '

medran TOC concentratrons were at DMC and

Check 13 (O’Nerll F orebay) wrth TOC concentra—
~ tions of 4.3 mg/L and 4.4 mg/L, respectlvely; TOC

concentrations decreased as water moved along the

Aqueduct, ranging 3.0 to 3.8 mg/L at the terminal

_reservoirs of the east and west branches of the Aq- -

uveduct. -

The proposed Dilsinfectants/Disinfection By- -

- Prroducts‘Rule will most likely include an MCLor .
- rernoval requirement for TOC in source water. The

'elevated TOC concentrations in Delta waters (ap-

\ ‘proximately3.5—4.o mg/L) represent a cost for WTPs

. toremove. -

Bromlde

Bromrdes are of concern because formation of

dls1nfect10n by products increases in the presence of '

- bromides. Bromrnated methanes are also generally
© more drfﬁcult to control and remove than chlorof,
- form using current treatment processes. An addi-

'~ tional concern is that bromide is converted to -

bromate (a carcinogen)‘ in W;T‘Psld/uring the

- ozonation process. Bromate may be regulated under

- the proposed Dlsrnfectants/Dlsrnfectron By—Prod—

ucts Rule at alevel of 0.010 mg/L after water treat- :
ment.

Median brormde values in the Delta ranged from

 o0.02 mg/L at the Amerrcan River and the Sacra-
- mento River, to 0.37 mg/L at the San Joaquin River
‘at Vernalis. The NBA at Barker Slough had a rela-

tively low median concentration of bromide of 0.05
mg/L The median concentratron of bromide at
Banks and the Delta-Mendota Canal was 0.3 mg/L :
The statrons along the California Aqueduct showed B
median bromide values -of 0.22 mg/L at Banks Pump- '
ing Plant to conéentrations of 0.35 to o. 5o mg/L at

the reservoirs (Srlverwood Perrrs, Pyramid and

‘ ‘\Castarc)

‘ There isno regulatory water qualrty crlterron for

~ bromide; however, these bromide concentrations

contribute to the formation of THMs and other
potentially more harmful chemicals upon water

treatment.



: Total Dlssolved Sohds

Total dlssolved solids concentratlons were‘
Bt fgreater south of the Delta than in the Delta. The
N BAhada TDS concentratron of 176 mg/L and Cali-

fornia Aqueduct statlons had TDS concentratlons

~ that ranged from 315-390 mg/L due, in part to TDS

' ‘contrrbutrons from the San]oaqum Rlver Theredo

‘not appear to be significant i 1ncreases in TDS con-

centrations along the Cahforma Aqueduct as a result‘ 5

lof drscharges 1nto the Aqueduct

: Electncal Conduct1v1ty )
MWQI monltorrng of electrlcal conduct1v1ty

(specific conductance) another 1nd1rect measure of

( ‘sahnlty, in the Delta reglon shows low EC values for

the Amerrcan and Sacramento r1vers (medlan EC

‘ values of 65 and 170 m1cromhos/cm, respectively).’
San Joaqum River water 1ntroduces high concentra-

tions of salts into the Delta as seen by the median EC

~value of 855;m1cromhos/crn at Vernalis.

' Turbldlty

Turbrdrty medlan values ranged from 16 NTU o

(DWR O&M data) to 20 ‘NTU (DWR MWQI
data) in the NBA. Turbldrty was generally hrgher
~ during the winter months of]anuary through March.

- The. highest turb1d1ty value (8o NT U) was- observed

in March 1995, a time of unusually heavy precrplta— B

tion.

Chlonde

Chloride concentratrons are also an mdlcator of '

salinity in source water. Median chloride concentra-

tions in SWP ranged from 26 mg/L at the NBA at
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Barker Slough to rapproXimately 120 nrg/Lat Lake /

+ Perris and San Luis Reservoir. The South Bay Aque-

duct medlan chlor1de concentration was 76 mg/L,

‘which was lower than other stations along the Aque— k

- duct that had medlan chloride Values of 80 to 100

mg/L All the chloride concentrations' measured

along the Aqueduct were well below the Secondary

MCL of 250 mg/L.

: Algae and Nutnents

In the Delta and SWP, mtrogen is often alim-
iting nutrient for algal growth As such, it is 1mpor—

tant to monitor. Excessive algal growth can lead to

. taste and odor problems and filter cloggrng inWTPs,

~as well as creatmg nuisance condmons in reservoirs.

All of the nitrate medlan values are less than the

State MCL of 45 mg/L. Median nitrate values range

from o0.10 mg/L at Lake Perris to 3.9 mg/L at the-
- Delta- -Mendota Canal O’ N eill Forebay.

Ni itrate is probably 1ntroduced to the source wa- -

- ters of the California Aqueduct primarily from agri-
 cultural dramage in the San Joaquin and Sacramento. .
rivers and in the Delta and from waste WTP dis-
 charges. However, nitrate concentrations in the
- SWPare generally less than 5 mg/L wh1ch is much
less than the State MCL of 45 mg/L |

, M'etals and* Other Constituents' of Concern

Median arsenic ‘barium, chromium, selenium,

) and srlver concentratlons were less than the federal

and State MCL All cadmlum concentratlons mea-
sured along the Aqueduct were less than the report-
ing limit of 0.005 mg/L except for one sample at

Pyramid Lake which was measured at the reporting

- limit.
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_ All lead concentrations at SWP stations were
less than the federal action level for treatment for
lead which is 0.015 mg/L. '

- All mercury concentrat10ns measured along the

Aqueduct were less than the reportmg hmrt of o.001

mg/L, except for one concentration measured on

February 19, 1992. ‘This apparently anomalous value

~ was from one of fifty-seven samples and had acon-
‘centration of 0.006 mg/L. . ,

k When pesticides have been found in SWP, they
are usually at very low concentrations and Wldely
distributed. In general these chemicals have also
“been present in the Sacramento and San Joaquin riv-
~ ers'when they are found in. SWP. Pesticide applica-
tions by DWR are too small and locahzed to.account
-for the distribution found in SWP '

N atlonal Po]lutant Dlscharge
Ehmmatlon System Stormwa-
ter Momtonng Data

~ Storm water data from the County of Sacramento
~ were included in the survey because storm water
from the urban area of Sacramento drains into the

watershed of the Sacramento-San Joaquin Delta

~ through the Sacramento and American rivers. It -

would be similar to data obtained from other cities,
except ‘for variations due to industries ior activities
~ specific to any particular"clty. :

/ The dissolved organic carbon concentrations
ranged from 3.1 to- 8.9’ mg/L while the total
trihalomethane formation potent1al concentrations
ranged from 200 to 850 pg/L. In all samples chloro—
‘form was the primary trihalomethane analyte mea-

sured from the runoff samples, indicating bromide

‘was not present in significant concentrations. -
The reSults of the Sac‘ramento storm water . o

.monltormg suggest that storm water runoff may be

asignificant source of organic carbon for the Sacra—
mento Rrver watershed but the impact on the wa-

tershed has not been fully assessed

San LUIS Canal Segment of the
California Aqueduct Turbld— |
ity Data |

Storm water inflows from drain mlets, and both por—

. table and permanent pump emplacements are al-

lowed into the Aqueduct (San Luis Canal segment) “

at times. Most of these storm water 1nﬂows occur

" over a 30-mile segment of the Aqueduct between

Milepost 130 and Milepost 160. During the period of
1973 t0 1993, these ﬂoodwater inflow volumes ranged

from o to 41,938 acre-feet annually, and occurred on

- an average of 14 out.of every 100 months. Such flood

' Waters normally make up less than 10 percent of the

San Luls Canal Volume

- Cantua and Salt creeks have accounted for 88

‘percent of the total inflow volumes over the past

seven years. Prlor to this period, the Arroyo Pasa]ero ;

‘was the single largest source of ﬂoodwater to thls
‘ segment of the Aqueduct. These flood waters are
‘very turbid and generally introduce increased levels

*of sediment into the Aqueduct. Iron, aluminum,

selenium, magnesium, asbestos, TOC (total organic
carbon), and nitrate concentrations were found at
high levels in the flood waters, but have not been

found to 1nﬂuence water quahty in the Aqueduct in

~ general.



The Storm Event of March 1995
On March 11, 1995, an embankment at the Ar-
\royo Pasajero 1mpoundment area failed at M1lepost

157.4 on the Aqueduct. Floodwaters from Cantua

- and Salt creeks also came over the Aqueduct em-

‘ bankments at Mileposts 134. 93, 136 96, and 138. 96.

The failure occurred in the presence of heavy storm-
 related floodwaters. An improperly constructed pri-
vate landowner encroachme‘nt through the
emb/anlcment may have contributed to the failure.
The flooding event caused an oil pipeline to 'rupture, ,
. releasing oil to Arroyo Pasa)ero some of which was

ultimately carr1ed into the Aqueduct through the

damaged dike.

"‘The breach of the embankment allowed flood-

/water to flow into the Aqueduct at the rate of ap-

p’roximately 600 cfs, while displacing a number of

concrete panels Wl‘llCl‘l line the Aqueduct Large

- amounts of sediment were carried into the Aqueduct

by these ﬂoodwaters. The depth of silt in the Aque-

duct was surveyed by DWR’s San Luis FieldDiVision

- atvarious points along the affected segment.

Turbidityfremained high in water deliveries

~ south of Cantua and Salt creeks well after the event.

B ‘The elevated turbidity resulted from the residual

sediment\/‘silt introduced into the AquedUCt from the A
- March floodwater flows. The turbldlty increased

again beginning about June 1995, and is believed to

' be related to increased flows in the Aqueduct coin-

ciding with ag‘r‘i‘cultural' crop production irrigation ,

deliveries. Turbidity measurements were performed |

~ by DWR O&M from April 1'995 to September 1995.

~ Various methods of removing the sediment from the

Aqueduct are currently being evaluated by DWR.
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, ‘On the mor‘ning of March Io 199i5,' storm—reQ :

- lated flooding conditions occurred i in this segment of .
_the Aqueduct, with turbidities as hrgh as 2,900 NTU.

reported at the Avenal WTP. The cities of Coahnga ‘

- and Huron also experienced similar sediment-related

problems The city of Huron did have to shut down

_its plant for several days to avord havmg to treat

hlghly turbid water. Operators of the smaller WTPs

mdlcated that operat10nal problems related to the .
high raw water turbidity were experienced until late

August 1995. The cities in Fresno and Kings counties

- that were directly impacted by the floodwater and~
-emergencies in the California Aqueduct are USBR

water contractors and not SWP contractors.

In summary, increased turbidities were experi-

" enced i in the San Lu1s Reach of the California Aque-

duct during the sprmg of 1995. These turb1d1t1es

‘were the result of storm events and the breachof a

dike in the Arroyo Pasa]ero and floodwaters ﬂowmg
over the embankment into the Aqueduct from

Cantua and Salt creeks. The water quality events

' related to the sprlng storms are still being evaluated. E

‘COI’IClUSIOIlS and Recommen—

dations
SWP Sanitary Survey Revrew and Ac— ,

tion Plan Commlttee '

* Conclusion: This report is the ﬁve-year update of

‘the initial 1990 Sanitary Survey of SWP. This
‘survey update was designed and conducted to
focus on the recommendations resulting‘ from
‘the initial \survey,r and to ‘identify and evaluate
water quahty of SWP durmg the past five years

~ since the initial survey was conducted.



ES-18

' Recommendation: To formulate an action plan for
- the récoﬁimehdatipns made in this Vreport,a)' g
SWP Séuitéry Survey Review and Action Plan-
Committee should be created to prioritize the
rgcqrhfnchdations, and to 'detéi‘rﬁin'e' the rieces-

sary actions for follow-up to these recommenda-

" Table ES:1

limited information on Giardia lamblia and

Cryptosporidium suggest that raw water concen-

- trations of these pathogenic organisms from

- Potential Sources of Pathogenic Organisms in Watersheds

Watershed , . Livestock Wastewater -

RIREI ) - Grazing Treatment

Barker Slough/Ni orth Bay Aqueduct X R X

Lake Del Va]le/South Bay Aqueduct X X

San Luis Reservoir/O'Neill Forebay X b 4

Coastal Branch - ) b 4
Pyramid Lake x X

- Quail Lake X
Castaic Lake X ,
Silverwood Lake x X

Lake Perris

tions. In addition, the committee should review
~ the status of all actions taken in response to the

1990 Sanitary Survey recommendations.

Pathogens =
Conclusion: The Giardia lamblia and Crypto-

: spor’idrium‘data from raw water sources now avail-
able vary in quantity and quality from treatment
plant to treatment plant. The data are not ad-
equate to observe trénds in Giardia lamblia and
"C;yi?to’sporidiuﬁ ~concéntrations over time, and

- it is difficult to compare results of Giardia
~ lamblia and Cryptosporidium data between raw
water sources of treatment plants due to difficul-

-~ ties with the current analytical techniques. The

SWP water are very low, with average concen-
trations of Giardia cysts and Cryptosporidium
oocysts approximately five times lower than na-
’ ‘ tionwide averages‘ re-
p_orted by M.W.

: LeChevallier, et. al.

‘Re‘cre’atfonal‘ wildlife (Septerynb’er»" 1995,
Use/F‘aciIities Areas AWW A Journal).

: : ‘ The - potential
X X _. sources of pathogenic

- , : orga‘his/ms‘ in the wa-
X ‘tersheds are livestock
: grazing, recreational
X ‘use - and facilities,

X waste WTP fa{ilures,

and Wildlifé areas.
The potential sources of pathogens in the water-
sheds are in Table ES-1. Total and fecal coliform

data from raw water sources now available are

’di‘fﬁcul't to evaluate for comparisons due to dif-

ferences in analytical techniques used by the

water agencies. However, in general raw water -
coliform values reported by the water agencies
were highest for those agencies receiving water -
from the NBA and the South Bay Aqueduct.

Recommendation: Giardia lamblia and Crypto-

sporidium sampling should continue, and total

* and fecal coliform sampliug should\be imple-

‘mented at sélected locations on SWP. When

_ problems with recoveries and precision of the

~ analytical method for Giardia lamblia and



C()fptnépdridium are solved, monitdring for these

pathogens should be implemented at more loca-

thl’lS

F urther 1nvest1gat10n of each watershed{

_ should be conducted to further evaluate the po-

tential sources of microbial contaminants iden-
 tified. In addition, the microbiological séfety of
'SWP‘source waters should be comprehensively
evaluated on an ongoing basis, and should in-
- clude 1mplementat10n of the following elements:
«s% Institute total and fecal coliform monitoring of
‘ 'SWP source water at key locatlons '
&% Work with municipal SWP contractors to co-
ordinate monitoring in such ‘a manner as to
niake data collected by the contracting agencies
comparable to data collected from within the
SWP system. |
«e% On an ongoing basis, monitoring data from con-
tracting agencies should be accumulated, along
with data collected from within the SWP.

- 66!‘ Results of the data analyses and evaluations

should be shared on an ongoing basis among

: municipal contractors and DWR staff, k

* Delta Enrichment of Trihalomethane

Formation Potential and Organic Car-

bon in SWP Water |

Conclusion:. Water is enriched substantially in

) trihalpmahén’e _forrﬁation pofential ('I"HMFP)V

and organic’ carbon as it passes through the Sac-
ramento-San Joaquin Delta. ' '

- Recommendation: Studies should be implemented

to investigate means of reducing total and dis-

solved ofganic carbon levels in the Delta and in
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the NBA at Barker Slough.

7Current< studies of the Municipal Water Qual-
ity Investigétions Program of DWR include treat-
ment of Delta island drainage to reduce total organic
loads, characferizatibn of dissolved organic carbon
from Delté island soils, masé loading of Delta island

water use, and organic carbon drain-age from rice
fields.

7D1ssolved Solids and Turbidity in the ‘
~Aqueduct

- Conclusion: Elevated dissolved solids and turbldlty

measurements were found in the California Ag-
“ueduct, V south of the Delta. The elevated
dissolved solids and turbidity appear to be pri-
marily a result of salts and sediment in the Delta
“estuary and the San Joaquin River, and of flood
water inflows to the California Aqueduct from
Cantua and Salt creeks. ,
Recommendation: The efficacy of measures to
reduce turbidity in the Aqueduct should be in-
’Vestigated. This could include the implementa-
tion of measures to reduce the silt load in
: agricultural drainage, greater restrictions on the
dissolved constituent content of any groundwa-
ter pump-ins to the Aqueduct, and preventative
_measures to reduce the possibility of breaches to
the Aqueduct, such as the Arroyo Pésajero inci-
dent which is currently undergomg extensive
* study.
In response to flooding problems in Arroyo
Pasajero, an Arroyo Pasajero Multi-Agency Fo-
rum was created. Among other water related

problems in the area, the Forum will be review-
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ing and commentmg on the development and :
1mplementat10n ofa fea51b111ty study created
‘ ]olntly by the U.S. Army Corps of Engineers and

DWR on corrective actions to prevent similar

* incidents from reoccurring. The progress of this

feasibility study and of the implementation of :

. Vcor'rect'ive actions should be ‘monitoted In ad-

dition, the SWP Samtary Survey Review and.

Actlon Plan Commlttee should monitor all ac-

At1v1t1es in Arroyo Pasa]ero =
Two draft Env1ronmenta1 Impact Reports

(EIRs) submltted byWestlands Water District,

- for proposed groundwat_er pump-ins to SWP are

currently under review. The progress of these

proposals should be monitored to prevent the
 degradation of drinking water quality in SWP by

“the proposed pump—ins In addition, the Inﬂow'

Commlttee of DWR i is currently in the process

~of developmg a rev1sed pohcy for pump ins. The .

activities and decisions of this cornmittee should

also be momtored to ensure that the adopted

pohcy is adequate to prevent the degradatlon of

~drinking water quahty in SWP .

Bromide AR
Conclusion: ‘Elevated bromide conéentrations were

‘found in the export sites of the Delta, the San

Joaquin’ Rlver at Vernahs and at some of the ‘

. reservoirs in the east and west branches of the

California Aqueduct These concentratlons,

which ranged ftom 0.30 to 0.50 mg/L, compli--

cateachievement of the bromate and trihalo- o

methane levels required by the Dlsmfectants/

Disinfection By—Products Rule.

Recommendatwn Monitoring should be continued

for bromide in the Delta, in the San _Ioaqum

- River, and in the terminal reservoirs of SWP.

The prirnafy source of bromide to SWP is from

Table ES-2 ‘
Hazardous Waste F ac111tles/Hazardous Matenals Releases

| ~ Emergency Responses to
in Adjacent Watershed Hazardous Materials Releases Hazardous Materials.Releases
' within.Watershed *in Adjacent Watershed

Watérshed : i H’azarddus Waste Facility H'azatdous Waste‘Fachity Emergency Responses to
‘ within Watershed

Barker Slough/ . I ; T '
‘North Bay Aqueduct 4 . 2 o T B
Lake Del Valle/ ' o ' o ' o o
South Bay Aqueduct © o o2 R o TR o
San Luis Reservoir/ =~ « R : . B .
O'Neill Forebay 3 - ‘ ' '
‘ Coasta.l Branch 2
Pyram1d Lake o
Quail Lake - o
o
I
o

W W W

*
0.0 &~ ©

. Castaic Lake .
Silverwood Lake
Lake Perris

-
TN O\ W

AN =
18]
[N

* TWO of these sites are also listed on the CERCLIS list
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the 1ntrus1on of sea water into the Delta The ~ nation inthe Watershed from the release.

possibility of controlling bromide concentra—\

Urban Runoff

Concluswn -Storm water runoff from the city of

tions in source waters should be 1nvest1gated

Hazardous Waste F acﬂities/I-Iazardous )
Materials Releases

Conclustqn Of the nine watersheds surveyed five ;

Sacramento contributes totaland dissolved or-

ganic"‘carbon‘ to the rivers that flow into the
B Delta This runoff may be a significant source of
watersheds were 1dent1f1ed as having facilities - organic carbon to the Delta.

~ which generate, transport, treat, store, or dis- Recommendatlon Storm water sampling for the c1ty

~ pose of hazardous waste, existing within the wa-

‘ ters'hed. In addition, a total of 25 emergency re-

sponses to hazardous materials'releases, both

within the watersheds and in adjacent water-

-~ sheds, were identified. The total number of haz— ‘
- ardous waste facilities and emergency responses .

to hazardous materials releases are summarized

in Table ES-2.

Recommendatwn Although the ma]ority of hazard-

ous waste facilities exists and the majority of in-

cidences of hazardous materials releases occurs

'out51de of the 1mmed1ate Watershed area, poten-

tial contamination in the watershed could occur

if contaminants are transported through the -
watershed area. To further evaluate the poten--

tial for contamination from all of the hazardous

- waste facilities ‘both wit‘hin‘the watersheds and

in ad]acent watersheds, an 1nventory of hazard- -

ous materials, business plan, and emergency re-

_ sponse plan of each’ facility should be obtained
‘ and reviewed. -

Incidences of emergency responses to haz-
- ardous materlals releases should be reviewed i in
detail to determlne the ‘types and amounts of

materials released and the potential for contami-

of Sacramento should be continued and ex— B

-panded to 1nclude analysis of parameters of
drinking water concern The MWQI Program

will monitor the results of the samples collected

under this program. .

In addition, storm water monitoring in

 other cities and urbanized areas should be moni-

" tored and rev1ewed to determine the extent of -

discharge of contaminants of drinking water

- concern into the watersheds.

Barker Slough

Concluswn Apprommately 8o percent ¢ of the entire

: watershed is used for grazing by cattle and

sheep. Coliform concentrations at drinking wa-
ter supply intakes of the NBA sug gest that sig-
nificant microbial .contamination may exist in
the watershed. )

In July 1994, DWR responded to-the draft
Environmental Impact Report (EIR) for the
proposed expansion of the. Argyll, Park/

Campbell Ranch project, a motocross race track-

facility located~1.5 miles to the west of the N BA

pump house. Potential water quality impacts re-

‘sulting from both the construction of expanded
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 recreational facilities and their subsequent use.

weteidentiﬁe‘d By the DWR response.

Organic carbon concentrations are h1ghest
 inthe NBA watershed Potentlal sources of or-
ganic carbon in this watershed mclude agricul-

*turaland urban runoff and upstream releases of

; stagnant Water S.

While most of the metals measured along
the Aqueduct were below reporting limits and
‘ below State and federal MCLs, aluminum, iron,

and manganese were above the secondary MCLs.

ized.

aluminum, iron, and manganese above the sec-
ondary MCLs at the NBA should be character-

~ Itis anticipated that the recommendations -

 in this report will be addressed bya Sanitaty Sur-

vey Action Committee in much the same man-

ner as the recommendations resulting from the
1990 Sanitary Survey were addressed by the
orignial Sanitiary Survey Action Committee, and

can be considered as work in‘progtess.

 attheNBA. ~ Lake Del Valle and the South Bay Ag-
~ The NBA was found to have more water ueduct

quality/problenls when compared to other com- Conclusion: Significant i‘nicrobial contamination of
ponents of SWP. ‘ 4

, the Lake Del Valle watershed may occur as a
Recommendation: To assess the potentlal and -

extent of microbial contamination in Barker
) Slough total and fecal coliform sampling should
‘be 1mplemented at and around the NBA Pump-
" ing Plant, as part of 1mplement1ng Recommen-
‘ datlon #a. Raw water monitoring data collected
by NBA contractors should be gathered and
comprehenswely assessed on an on-going basis.
The progress on the development of the
Argyll Park/Campbell Ranch project should be

momtored to determlne if the recommenda— »

tions made by DWR are being followed. - ,
VS‘tudi'es should be conducted to identify and

- characterize organic carbon inputs into the

\ NBA watershed. -

A system should be developed to. alert N BA ‘

contractors when 51gn1ﬁcant degradation of
water quality has occurred.

"The source(s) for the levels of the metals

result of two potential significant sources:

1) cattle grazing in the Arroyo Valle drainage,

- and 2) recreational facilities and activities in the

lake. ‘

Limited informationon Giardia lamblia
and Cryptosporidium in raw water sources pro-
vided by DWR’s Operationsand Maintenance;
Alameda County Water District; Alameda

County Flood Control and Water Consetvation

District, Zone 7; and Santa Clara Valley Water

District suggest that concentratxons of these

pathogemc organisms from Lake Del Valle and
the South Bay Aqueduct are not significant.

Recommendation: - To assess the potential and ex-

tent of microbial contamination in Lake Del

‘Valle and the kSou‘th Bay Aqueduct, total and

fecal coliform sampling should be implemented

at several locations along the Aqueduct and

Lake Del Valle, as part of 1mplementmg Recom-

mendation #2.



Solid Waste Landfills

Conclusion: Of the nine watersheds surveyed, four

" watersheds were identified as having solid waste

Table ES-3

Solid Waste Landfill Sites- B

Watershed -

Barker Slough/North Bay Aquéduct :

Lake Del Valle/South Bay Aqueduct
San Luis Reservoir/O'Neill Forebay
Coastal Branch

Pyramid Lake

Quail Lake

- Castaic Lake

Silve}'wood Lake

Within.

In Adjacent

Watershed Watershed

[N

© 0 0 0 o.0 ©

2 -

(¢]

2

-

O O 0O ©

landfills existing cither within the watershed or

in adjacent watersheds. A total of 8 landfill sites

were identified within these four watersheds.

(Table ES-3) Solid Waste Landfill Sites summa- -

‘rizes the locations of the identified sites. The
majority of identified solid waste landfill sites
exist in adjacént watersheds. The Barker Slough
watershed had the most number of landfill sites,
two of which are within the watershed and two
in adjacent watersheds. Potential contamina-
tion in~’th‘e watershed from the solid waste land
fill sites and operations would include runoff

- from the landfill sites, accidental releases of solid

waste during transp,oftation through the water-
shed, and failure of the leachate collection sys-
tems. Contaminants released from the landfill
sites and operations could include nutrients, or-

~ ganic carbon, coliforms, and pathogenic organ-

_-isms.
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Recommendation: To further evaluate the potential

for contamination from all of the solid waste
landfill sites, a review of each landfill site should
be conducted to determine the types and vol-
ume of solid waste which exists at each site, the
topography of the landfill site; aﬁy records of ac-
cidental releases, the design of the landfill sites,
and the standard operating and emergency re-
sponsé procedures. Incidences of accidental re-
leases should bé reviewed to determine the
frequenéy and potential for contamination in
the watershed from the release. Any monitor- -
ing data of surface runoff from the landfill

should be reviewed to determine the typés of

" contaminants which may be released from the

landfill qpefation.

Underground ’Storage Tanks

_Conclusion: Leaking underground storage tanks

typically result in subsurface contamination to

_ soil and groundwater, which may impact surface

water. All of the watersheds contain under-
ground storage tanks (USTS) for diesel fuel or 7
gasoline storage. In five of the watersheds, leak-
ing underground storage tanks (LUST's) were
identified. The locétion of the leaking tanks

were determined, and the status of each tank

‘was reported when data on the tank was avail-

able. These five tanks were associated with op-
eration of equipment or recreation activities at
the lakes, and were within 1,000 feet of a surface"

water body:

Recommendation: - Further evaluation of the status

of underground storage tanks within the water-
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- sheds should_be p‘er’f‘orr'ne'd, particularly those

. .'-knewnto have leaked. Records from reguldtory
- agencies should be reviewed, and progress of any
remedial activities should be closely followed.

. ‘Emergenéy Action Plan-

Conclusion: An emergency actlon plan has been

‘ developed by DWR to provrde comprehensrve

easy to follow, and up- -to- date 1nformatron to .

. persons responding to emergenc1es and to serve

 asareference for pre-emergency training. The

~emergency action plan for each of the five Field
' Divisions of SWP follow the same format. The
format was de51gned to pr0v1de logrcal pre-

‘ emergency training, to provide quicker refer-

ence in emergencies, and to reduce obsolescence

" by making updating easier.

k 'Recommendatwn - The SWP Sanitary Survey Re-

~'view and Action Plan Committee should review

' the information and organization of the emer- .

"gency action plan to ensure that the document

- is up to date and functionally adequate.

: Drlnking Water Standards

Conclusion: - A recommendation was made in the

1990 Sanitary Survey Report that DWR should

- stay-abreast of drinking water standards of the

U.S. ‘Environmental Protection Agency and the
California Department of Health Services, and
. that DWR should review and revrse SWP moni-
toring programs in response to changes to drink-

* ing water standards.

'Recommendation: DWR’s water quality monitoring

o prograin should continue to be updated to re-

flect the current water quality regulations.

This has already been initiated in the

MWQI Program under the New Parameters .
Plan, which started in June 1995. The New Pa-

rameters Plan consists of quarterly monitoring

~ - of parameters that have been newly regulated, or

 are anticipated to be regulated. These new pa-

rameters include chemical compounds newly

regulated under the Phase 1T Rule and the Phase

V Rule, and chemical compounds-soon to be

~ regulated under the proposed Phase VIB Rule.

Since O&M operates five DHS licensed
WTPs, it is necessary to follow developments in
the dr1nk1ng water industry and modlfy moni-
toring to respond to regulatory changes. A one-
year Phase I1/Phase V monitoring effort is now
underway at these plants in response to DHS re-

qu1r ements.

Petroleum Product Pipelines

Conclu‘sion- “Several oil pipelines exist within close

prox1m1ty of SWP facilities. Durmg the March
1995 storm, a Chevron oil pipeline ruptured re-
leasrng oil to Arroyo Pasajero, some of which
was ultimately carried into the Aqueduct. Other
incidences of oil pipeline breatks near SWP fa-
cilities include the April 1993 failure of ARCO’s
Line 63 which released 147,000 gallons, and the

failure of ARCO’s Line 1 during the January 17,

1994 Northridge earthquake.

Recommendation: The incidence of pipeline failures

resulting in releases of petroleum products to
the environment should be reviewed to deter-
mine the potential for SWP water quality con-

tamination.



Introduction

Since June 1, 1996 the California Depértment of .

Health Services (DHS) Surface Water Treatment

Regulation has required a sanitary survey of water-

sheds used as sources of drinking water. This rule -

requires that all water purveyors perform a sanitary
survey of their source water watersheds by January 1,
1996. It is intended to implement the federal Surface
Water Treatment Rule (SW'TR), which was promul-

gated on June 29, 1989, and became effective on

December 31, 1990. The purpose of a sanitary survey -

is to identify actual or potential sources of contami-
nation in a watershed, along with a variety of other

related factors which are capable of producing ad-
verse impacts on the quality of water used for domes-
tic drinking water purposes.

For public water systems using surface water
supplies, or groundwater supplies influenced by sur-
face water, the SWTR also requires filtration and
disinfection to protect against exposure to patho-
gens, which include viruses, heterotrophic bacteria,
Legionella, and the protozoan Giardia lamblia. An
additional protozoan, Cryptosporidium parvum, is
currently not regulated by this rule, but may be in the
future. The Total Coliform Rule of June 1989 is also
intended to control pathogens in public water sys-
tems. ‘ , R

DHS Surface Water Treatment Regulation,
while very similar to the federal rule, does not con-
tain exactly the same requirements. For example,
DHS Surface Water Treatment Regulation requires
that a sanitary survey be updated regularly at five-

year intervals, a requirement that this report is in-

tended to address. A sanitary survey may also be re-

quired in advance of January 1, 1996. This

requirement was imposed in 1988 when DHS re-
quested that a sanitary survey be performed on the
State Water Project. The initial sanitary survey of
SWP was completed in October 1990.

For many regional and local water agencies that

use SWP as a source of drinking water, the require-

ments mandated by SWTR required some interpre-
tation regarding how the rule would be applied to
agencies using SWP water. These agencies, for the

most part, do not have control over either the water-

" sheds from which their raw water is derived, or over

the storage and distribution system by which water
is delivered to them. Both DHS and the State Wa-
ter Contractors (SWC) were in agreement that the
most practical approach to meeting the require-
ments of SWTR for a system as large and cdmplex

as SWP was to conduct a single sanitary survey of the

~ entire water collection, storage, and distribution sys-

tem. A major advantage for the water agencies of
conductihg a unified sanitary survey for SWP was
that individual surveys would not be required of
them for either new or amended water supply per-
mits when SWP was the water source. Water agen-
cies that have their own reservoirs and/or watersheds
distinct from SWP are still required to meet the re-
quirements of DHS Surface Water Treatment Regu-

lation for a sanitary survey.



* The Initial 1990‘ Sanitary Sur-
- vey of the State Water Project

The initial Sanitary Survey of SWP resulted from a
request by DHS in early 1988. The initial Sanitary

Survey of SWP was accomplished under the direc- -

\tion\ of, and under contract to, SWCs by the consult-

~ ing firm of Brown and Caldwell Eﬁginee;s, and the
report, Sanitary Survey kof the State Water Project,
was transmitted to DHS on October 26,1990. To di-
rect this task, SWC formed an Advisory Committee
(see Appéndix A) composed of representatives of
SWC, along with the participation of several local,
State, and federal agencies. The Advisory Commit-

" tee helped write the report’s conclusions and recom-
mendations. ' , \
The initial sanitary survey effort used field sur-

veys of the aqueducts, reservoirs, and other major
facilities associated with SWP, along with a review
of relevant literature, available studies, contaminant
sources, and previous concerns related to sanitéry
conditions affecting water supplied by SWP. Since
this was an initial sanitary survey of SWP, a great

~ deal of backgfound and baseline information was
~ provided on the many physical features and facilities
which comprise SWP. Other details, such as flows,
entitlements, and operational characteristics were
also documented, as was selected water quality data

‘at various points in the SWP system. -

The State Water Project Sanitary Sur-
vey Action Plan

The State Water Project Sanitary Survey Re-
view Committee was formed to follow up on the

recommendations contained in the initial Sanitary

Survey of SWP. The work of the Review Commit-

tee resulted in the State Water Project Sanitary Sur-

vey Action Plan, which addressed many of the
recommendations resulting\frorﬁ the initial Sanitary

Survey of SWP. Since many of the agencies repre-

sented on the Review Coﬁlmitteefparticipated at the

staff levél, the recommendations contained in the
action plan did not represent the official position or
policy of those agencies. The recommended actions
may affect both the staffing and the budgets of vari-
ous agencies. Therefore, the plan was written with
the understanding that the agencies would use avail-
able resources to address actions recommended in
both the report and the action plan.

Each recommendation in the Action Plan was
assigned a priority as follows:

Priority A — Actions that are important to address
current high-profile water quality concerns.
‘Agencies should manage their staff and funds to
accomplish these actions within the identified
schedule.

Priority B — Actions that are designed to address
current water quality concerns of a non-critical
nature. These actions should be integrated into
the agencies' ongoing work schedules to accom-
plish the work within the identified schedules as
staff and funds permit.

Priority C— Actions that should be done as staff and
funds are available.

No Action Required — In some cases, the Review
Committee believed that the Sanitary Survey
recommendation was either addressed in an-
other recommendation or that the recommen-
dation was beyond the scope of the sanitary

survey.



~In addition to the recommendations resulting
from the 1990 Sanitary Survey Report, the Review
~ Committee provided additional ones where appro-
priate. The Action Plan identified costs, the agen-

cies responsible for the work, and the time schedule

'~ to complete the various tasks involved. SWC coor-

dinated with the involved‘agehcig:s«in the attempt to
ensure that the identified actions were completed
-within the time schedules. However, it was under-
stood that, due to staff and budget considerations
discussed above, actions required by the agencies

were not under the control of SWC.

‘Summary of SWP Sanitary Survey Action
Plan Activities ' . ;
Priority A and B recommendations and the ac-
tions taken to address them are summarized below.
The Sanitary Survey Action Plan and the summary
below identify the actions taken by the Review
Committee to address the recommendations, and
also any actions or responses reque‘sted of either
DWR or other agencies or entities to which the rec-
‘ommendation was directed. Where action was taken
based on the request of the Review Committee, it is

noted and summarized; however, not all requests

resulted in activities to address the recommenda-

tion. The complete action plan, including all recom-
mendations and supporting material, is included in

Appendix A.

Priority A
Recommendations 2 & 8 Combined

Recommendations 2 : Source waters - Sacra-

mento Basin Upstream of Greene's Landing - M&I

Recommendations 8 : Source waters - San
Joaquin River Upstream of Vernalis - M&I Dis-
chargers ' :

' Recommendation: Monitoring requirements for
National Pollutant Discharge Elimination Sys-
tem (NPDEYS) discharges, such as municipal
waste WTPs, should be increased to cover
Giardia lamblia, Cryptoéporidiuin sp., and vi-
ruses. The State Water Project Sanitary Survey
Review Committee should encoeurage
CVRWQCB to include these constituents in
discharge compliance monitoring programs.

Solution: The extent of the problem should be de-
-termined by samplihg for one year in the Delta -
~and northern areas of SWP California Ag-

ueduct. If significant numbers of pathogens are
found, a workplan should be developéd for mu-
nicipal waste water dischargers to begih a‘one-
year, bimonthly monitoring program for

Giardia lamblia, Cryptosporidium sp., and vi-

ruses. Samples of the plant effluent and up-

stream receiving water should be collected and
analyzed. Once compiled, this information

Would allow an assessment of phe impacts of

these discharges on SWP.

“Benefits: If pathbgens are not-controlled to low lev-
els in the source water, SWP M&I contractors
could be required to provide additional filtra-
tion and/or disinfection capacity and use higher
disinfectant dosages. For MWD alone, the ad-
ditional annual operating cost of achieving 4

“logs of Giardia lamblia removal, rather than the
minimum 3 logs, is estimated to cost $2 million

per year. This assumes that the ozone dosage



would have to be increased by 0.5 mg/L to
“achieve the higher Giardia lamblia removal. The
additional capital cost of providing this capacity
is estiméted' to be over $17 million for MWD
“alone. ’
* Action: All recommended actions completed. Patho-
gen monitoring data from around SWP is in-

 cluded and discussed in Chapter 4.

Recommendation 4 : Source Waters - Sacra-

mento Basin Upstream of Greene's Landing - Agri-

cultural Drainage

Recommendation: None ,

Review Committee Recommendation: Determine
if the current assessment, which is the impact of
agricultural draiﬁage at Greene's Landing is
negligible, is correct. If it is not, implement nec-
essary actions to correct problem.

Solution: Determine if agricultural drainage up-

‘ stream of Greene's Landing is a threat to SWP
drinking water supplies. ‘

Benefirts: Improved drinking water supplies at
Greene's Landing.

Action: Sacramento River agricultural draiﬁage up-
stream of Greene’s Landing was reviewed, and a
summary report was prepared and transmitted
to SWC on May 15, 1992. A letter was sent
to CVRWQCB transmitting recommendations

‘onJuly 13, 1992, and July 20, 1992 (see Appendix ‘

A).

Recommendation 6 : Source Waters - San

Joaquin Basin Upstream of Vernalis.

Recommendation: The Sanjéaquin River at Vernalis

is not designated as having an existing beneficial
use of municipal water supply. This water is ex-
ported at the south Delta pumps and used for
drinking water purposes. The Regional Board
should recognize this use and adopt standards
that protect the municipal water supply benefi-
cial use classification of the San Joaquin River at
Vernalis. .

Solution: In 1989, SWRCB established a “Sources of
Drinking Water Policy” which, in effect, de-
clares all waters of the State to be drinking wa-
ter, with specific exceptions such as waste water
discharges and groundwater of high salinity.
With the current Basin Plan 5b and the “Sources
of Drinking Water Policy,” municipal and do-
mestic beneficial uses of the lower San Joaquin
River enjoy a degree of protection at the present
time. However, as part of the normal update of
Basin Plan 5b, the beneficial use designation of
“Municipal and Domestic Supply” should be
changed from “Potential” to “Existing,” because
San Joaciuin River water is included in water
exported from the Delta for municipal supply.

Bemfits: If the lower San Joaquin River carries an
“existing” municipal water’supply designation,
the State and Regional Water Quality Control
Boards will be fully obligated to protect this ben-
eficial use in their decision making concerning
discharges into the river.

Action: A letter sent on July 13, 1992, to the Central
Valley Regional Water Quality/ Control Board
requesting an M&I beneficial use designation
for the lower San Joaquin River. A letter was

sent on November 30, 1993, to the Central Val-



ley Regional Water Quality Control Board pro-
viding comment and requesting that an M&I
beneficial use desrignation for the San Joaquin
River at Vernalis be considered as a basin plan

amendment.

Recommendation 7: San Joaquin Basin Up-

stream of Vernalis
Recommendation: A mass loading estimate of key

contaminants from discharges to the San

Joaquin Basin should be developed by the Re-

CVRWQCB requesting that the monitoring
program for the San Joaquin River not be de-
layed. A letter was sent on N ovember 30,1993,
to CVRWQCSB providing comment and re-
questing that an M&I beneficial use designation
for the San Joaquin River at Vernalis be consid-
ered as a basin plan amendment. SWRCB’s
Inland Surface Water Plan was overturned in
court during the past year, and work is in pro-

gress at the current time to again implement it.

gional Board. Recommendation 10: Source Waters - San
Solution: SWRCB's Inland Surface Waters Plan Joaquin Basin Upstream of Vernalis: Agricultural
requires implementation of performance goals Drainage

for agricultural drainage with a phased program Recommendation: Because the west side subsurface

which establishes a monitoring program of agri-
cultural discharges and begins implementation
of Best Managernent Plans (BMPs). The moni-
toring program did not begin until October 1993
so meaningful key contaminant data was not
available until after 1995. CVRWQCB is re-
quired to establish an accelerated schedule for
agricultural dischargers to implement BMPs and
controls to reduce levels of known problem con-
stituents. CVRWQCB is also required to imme-
diately pursue regulatory-based encouragement
of BMPs or issuance of waste discharge require-
ments if agricultural dischargers do not cooper-
ate.

Benefits: Implementation of a program to regulate

agricultural drainage to reduce key contami-

nants will result in the improvement of water

quality at Vernalis.

Action: A letter was sent on July 13, 1992, to

agricultural discharges into the San Joaquin -
River are the single largest cause of the poor
water quality of the San Joaquin River at
Vernalis, the efforts of CVRWQCB and USBR
to find solutions for these discharges should be
supported and monitored by the Review Com-

mittee.

Solution: Programs to control subsurface and sur-

face agricultural discharges to. the San Joaquin
River are in their early stages. These control pro-
grams should be evaluated, as more intense ef-
forts may be required. Agricultural management
practices to control agricultural draihage in the
San Joaquin Basin are being investigated by -
CVRWQCB. Management alternatives being
evaluated include water conservation methods
such as more efficient use and recycling of wa-
ter, sediment control, retirement of farmed land,

and changing crops grown in some areas.



CVRW QCB’s Plan identifies “out of basin”

Recommendation 12 : Source Waters - The
export and discharge to saline, less sensitive Y ‘

Tulare Basin
- waters to be the best long-term technical solu- : - Recommendation: None

Review Committee Recommendation: Develop an

tion to the problems caused by agricultural S

. dramage

The San]oaqum Valley Inter—Agency Drainage

Program produced detailed recommendations
rggardiﬁg agricultural drainage management
throughout the San Joaquin Valley. Develop-

- ment of an implementation program for these

recommendatlons is being coordinated under
the direction of DWR. Continued support of
these efforts is essentlal to properly address th1s -

1ssue

Beneﬁts:‘ Development and implementation of an

agricultural drainage management plan for the

San Joaquin Basin will improve the water qual-

ity of the San Joaquin River at Vernalis.

" Action: The Review Commlttee has reviewed the

San Joaqum Valley Agncultural Dramage Pro-

- gram reports titled Management Plan for Agri- |

cultura] Subsurface Drainage and Related Prob-
lems on the Westside San Joaquin Valley, Sep-
tember 1990 and A: Strategy for Implementation
of the ManagementPIan for Agricultural Sub-
| surface \Drainage and Related Problems on the
 Westside San Joaquin Valley, December 199‘1

~ for impacts on domestic water quality in the

SWP. The results of the review were transmit-

ted to SWC in an October 5, 1995 memo, and

to the San Joaquin Valley Drainage Implemen- '

tation Program's Public Health Workgroup by
SWC in a]aﬁuary 28, 1995 letter; the program

continues to be monitored.

appropriate monitoring program to be imple-

mented during future flood events when Kings

_ River water is flowing north through the James

Bypass, and also when water is being pumped
north from the Tulare Basm via the James By-

pass.

Solution: Although no recommended action is pre-

sented in this report, the Review Committee be-

lieves that appropriate sampling and analyses

k -should be performed during appropriate flood -

events.

Benéﬁts Possible 1mpr0vement of water quality in \
* San Joaquin River at Vernalis.

Action: Data must be collected to determine if the

flows entering the San Joaquin River from the

' Kings River and Tulare Basin via the James, By; ’

pass present a water quahty problem. “This can

be done by collectmg water samples during flood

- events when the James Bypass is in operatlon

- The sampling would cover periods when just

Kings River water is flowing, and also when

- water from the Tule, Kaweah, and Kern rivers is

being pumped north from the Tulare Lake Ba-

~sin as occurred in 1983 Samphng would start at

the begmnmg of the flood event and include
Title 22 constituents plus Giardia lamblia and
C;yptosporzdzum sp- DWR staff would collect
the data.



Recommendation 15: Source Waters - Agri-

cultural Drainage
Recommendation: The Delta Islands Drainage In-

vestigation project is critically important to un-
derstanding the degradation of Delta water and

‘the impact of agricultural drainage on SWP

drinking water quality. This project should be

supported and, if possible, accelerated.
Solution: Since publication of the initial Sanitary

Survey of the State Water Project, the Delta Is-

lands Drainage Investigations Program has

merged with the Delta Health Aspects Monitor-

ing Program to become the Municipal Water

Qualify Investigations (MW QI) Program. SWC
supported accelerating the agricultﬁrél drainage
investigation in July 1991. '

Beneﬁts: The MWQI Program will improve our
understanding of the effects of Delta island
drainage on drinking water quality.

Action: Intensive investigation of Delta island drain-
age and the means of managing drainage quality
are being intensively studied under the MWQI

Program.

Recommendation 17: Source Waters - The
Delta ‘

Recommendation: Seismic vulnerability of Delta

levees must be reduced and SWP water supplies
must be protected from catastrophic sea water
intrusion to assure high-quality drinking water.
Solution: SWC should support activities to enhance
the Delta levees.
Benefits: Stabilizing the Delta levees could avoid a

cétastrophic interruption in SWP water supply.

Action: SWC sent letters to USBR and DWR, with

a copy to CVRWQCB, on February 7, 1994,
highlightin’g the need for reducing the seismic
vulnerability of the Delta levees to prdtect SWP
water quality (see Appendix A).

Recommendation 19 : Operation of the State

Water Project - O'Neill Forebay 7
Recommendation: DWR is currently expanding its

monitoring program at O'Neill Forebay. The
Review Committee should monitor DWR's
new program for its effectiveness in determining
the impact of Delta-Mendota Canal (DMC)
water on the drinking water quality of SWP.

Review Committee Recommendation: In addition
to the Sanitary Survey recommendation, the Re-
view Committee should also review CVP's Delta
Mendota Canal monitoring program. ’

Solution: The Review Committee should review
USBR and DWR monitoring programs and rec-
ommend changes as necessary.

Benefits: 1f DMC water is causing a drihking water
supply problem, preventing the degradation may
be easier than treating the degraded water.

Action: The Review Committee has reviewed USBR
and DWR monitoring plans for the O'Neill in-
take channel, and all water quality data for wa-
ters entering O'Neill F orebay via the O'Neill
Pumping Plant. DWR is continuing to monitor
DMC inflow at McCabe Road for Title 22 con-
stituents, specific herbicides and pesticides, and
total and fecal coliform. USBR continues to
monitor monthly in the O’Neill intake channel.

Data for various water quality parameters are



contained inChap‘té,r 4 of this report.

Recommendation 2r1: Field SurVéy of State
Water Project Facilities - Coastal Drainage '
Recommendation: Existing monitoring programs

“should be modified to determine the impact on

SWP drinking water quality of the Coast Range .

Drainage. :

‘Review Committee Recommendation: The Review
Committee shoufd review the exisﬁing monitor-
ing program and data to determine if the current
monitoring program is adequate. If it is not, the
Review Committee should recornmend an ap-
propriate monitoring program.

Solution: The Review Committee should review the
existing monitoring program to determine if it
is adequate. \ ‘

E ‘Benefits: Data will help identify the impact of Coast
Range Drainage entering the San Luis Reach of
the California Aqueduct.

- Action: DWR has provided the Review Commlttee
with the existing monitoring program and data.
The Review Committee has reviewed the moni-

toring information in order to determine its ad-

equacy. DWR has implemented‘the Review

Committee’s recommendations (see letters
dated October 20,1992, and October 19,1995, in
Appendix A). I |

- Recommendation 22 : VField Survey Qf State

Water Project Facilities - Agricultural Drainage

Recommendation: Existing monitoring programs

should be modified to determine the impact on

~ SWP drinking water quality from agricultural

discharges (particularly in the San Luis Reach of
the California Aqueduct). '
Review Committee Recommendation: Existing
monitoring programs and data should be re-
viewed to,determihe if storm water inflows into -
the San Luis Reach of the California Aqueduct
have any impacts on SWP drmklng water sup-
plies.
Solutwn The Review Comrmttee should review the
existing monitoring program and data to deter-
~mine if they are adequaté. If they are not, nec-

essary changes should be recommended.

" Benefits: Data will help identify the severity of the

problem of storm water entering the California
and South Bay Aqueducts, and the San Luis
Reach of the California Aqueduct. ‘
Action: The Review'Commitfee has reviewed the
‘monitoring programs and data, and has recom-
mended appropriate modifications in memoran-
- dums dated October 2, 1992, and October 20,
1992 (see Recommendation 21). These modifi-

. cations have been implemented by DWR. -

Recommendation 24 & 25 Combined

Recommendation 24: F ield Survey of State
Water Projéct Facilities - Highway drainage

Recommenc‘lation’ 25 : Field Survey of State |
Water Project Facilities - Other Potential Sources of

Contamination to Open Canal Sections
Recommendation (24): DWR should consider the

recommendations of the initial Sanit’ary Survey
of SWP in updating and standardizing its Emer-
gency Response Plans. The value of developing

a Geographical Information System which iden-



tifies potential dlb'ain‘s‘th'at could allow tanker

truck spillage to reach SWP should be evaluated.

Such information may speed the identification

* of which drainage inlets to block during spills.

DWR should also qonsider’ constructing con-

tainment structures at vulnerable points.

Recommendation (25): As priorities permit, the Re-

view Committee should consider the potential
for contamination of SWP from canal roadside
drainage, over crossings, under crossings,
bridges, water service turnouts, and fishing ar-

€as.

Solution: DWR is currently updating its Emergency
‘Action Plan for the SWP. SWC should review

the updated Emergency Response Plan and pro-
vide recommendations, if required. A Geo-
graphical Information System is not considered
appropriate for this typé of problem because of
the compléxity of the Project Facilities and the

- short times required to respond to this type of

emergency.

‘Benefits: The updated Emergency Action Plan

should increase the protection of SWP water

supplies.

- Action: Based upon the review of the updated Emer-

gency Action Plan, SWC should make recom-

- mendations as required to insure the aqueduct

is protected against contamination from high-

-way drainage and all other sources.

Recommendation 26 : Other Potential

Sources of Contamination in Open Canal Segments
- Body Contact ‘ t '
Recommendation: The Review Committee should

- consider the potential for contamination of

SWP from these sources as priorities permit.

Solution: DHS should review existing domestic

water supply reservoir regulations, the imple-

- mentation of the regulations, and water treat-

ment requirements in regard to their adequacy

for protecting public health. -

Benefits: A review will identify any problems.

Action: The Review Committee has reviewed exist-

ing domestic water supply reservoir regulations
as they relate to body contact on both SWP and
non-SWP reservoirs (see memorandum dated
October 2,1995). The Review Committee deter-
mined that the permit process controlling rec-
reation, in concert with the surface water treat-

ment regulations, enable adequate protection of

. surface water supplies.

Recommendation 30: Water quality - Drink-

‘ing Water Standards ;
Recommendation: DWR should stay abreast of

USEPA and DHS drinking water standards pro-
grams. As drinking watéfr standards are proposed

for new constituents and lowered for existing
constituents, DWR should review and revise

SWP monitoring programs to collect data on

-these constituents.

Review Committeg Recommendation: DWR:

should stay abreast of USEPA and DHS drink-
ing water standards. As drinking water standards
are proposed for new constituents and lowered
for existing constituents, DWR, in consulta- ‘
tion with DHS, should review and revise SWP

monitoring programs to collect necessary data.
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- Solution: To ensure the necessary water quality data

are efficiently collected, DWR water quality
monitoring programs should be jointly reviewed
by DWR, DHS, and SWC's SWP Water Qual-

ity Technical' Committee. This review should be
" repeated annually. R o
Benefits: The benefit of malntalmng a cutrent moni-

toring program is an accurate and cost—effectlve

‘definition of the water quality throughout SWP. .

This 1nformat10n will make assessments of po-
tential i 1mprovements possrble so that the cost
of improvements can be compared to the ex-
pected water quality enhancement. As drinking

" 'water regulations/becomer more stringent,

source water protection may be the most cost

“effective way to meet new regulations.
Action: DWR is staying abreast of new USEPA and

DHS regulations; in consultation with ,t,he‘

SWC, DWR reviews and revises existing moni-
toring programs to respond‘to changing needs.
In 1995, DWR monitors for new parameters

“under an MWQI study element.

‘Recommendation 31: Water Quality - Wa-

ter Quality Monitoring Programs

Recommendation: DWR has begurl and should con-

:trnue to elevate the drinking water monitoring
of the SWP system. DWR should consider the
centralization and coordination of ecological,
‘ Vopera\tional, and drinking water monitoring pro-
~ grams, and spe'ciai water qiiality investigations

' under the supervision of a water quality program

manager responsible for coordination of water

- monitoring programs, identification of needed

studies, implementation of the studies, and
~ management of the data in a centralized data
" bank. -

‘ Review Committee Recommendation: SWC should

~ write aletter to DWR expressing Review Com-'
mittee support of the recommendatlon »
Sol ution: SWC should write a letter conveylng sup—
port of the recommendation.
Benef its: The centralization of DWR's water qual—
ity programs will prov1de a more efficient ap- |
, proach to meeting the SWP s water quallty .
~ needs.

Action: No action has been taken on this issue.

Priority B

Recommendation 1: . Source Waters - Sacra-

mento Basin Upstream of Greene's Landing - Gen-

" Recommendation: The Central Valley Regional

Water Quality Control Board's (CVRWQCB's)
~ efforts to develop amass loading gst’imate ofkey |
contaminants for the Sacramento Basin should
be supported and expanded. The contributions
of key (:ontaminants from Municipal & Indus-
trial discharges, urban runoff, agricultural drain-
“age, and mine discharges can then be bet-
ter determined. ' |
Solutwn The Action Plan established a program for
- compliance with water quality objectives includ-
ing a wasteload allocation process. CVRWQCB
needs to vigorously pursﬁe monitoring programs
for all major sources of pollution and implement

wasteload allocation programs as necessary.

Beneﬁts: Implementation of this program, includ-



ing the wasteload allocation, will result in im-
proved water quality of the Sacramento River at

.- Greene's Landing.

Actmn A letter was sent to CVRWQCB on Febru— ‘

ary 14, 1994, transmitting recommendations

contained in the Action Plan (see Appendix A).

Recommendation 3: Source Waters - Up-

stream of Greene's Landing - Urban Runoff Dis-
charges ' '

" Recommendation: As the Sacramento area urban

runoff water quality data become available, the

Sanitary Survey Review Committee should re-
“evaluate the impacts of urban runoff discharges
into the Sacramento Basin. - o
Solution: Existing regulatory programs can include
collection of data necessary to assess the impact
of urban runoff on drinking water quality. The
Review Committee should review the storm
water NPDES petmit monitoring requirements
to ensure that constituents that impact drink-
ingdwz‘lter quality are being analyzed.
Benefits: This program will generate data that can be

used in the wasteload allocation process and

more stringent regulation of urban runoff, if re-

quired.

Action: The current monitoring program was re-

~viewed, and a letter was sent to applicable agen-

~ cies on June 24, 1992. Recommendations for a
monitoring program are detailed in a December
22,1993, memo (see Appendlx A). Evaluation of

momtormg results is ongoing.

"

Recommendation 23: Field Survey of the State
melmw
Recommendation: Existing monitoring programs

should be modified to determine the impact on

SWP drinking water quality of these urban run
off discharges.

Solution: Storm water inflows should be monitored

“to determine if they are impacting the down-
stream water quality. | ‘

Beneﬁts Characterization of the quahty of storm
water entering the East Branch Aqueduct ’
would help to quantify any impacts of these dis-
charges on water quality. The costs of these
impacts, including downstream treatment costs,
could then be compared to other physical solu—
tions, such as installing detentlon ponds, or re-
routing the drainages across the Aqueduct.

Action: DWR h@s met with the Lahontan Regional

- Water Quality Control Board staff to discuss
the storm water runoff into the California Aq-
ueduct (see memorandum dated March 10,1994,
in Appendix A). DWR hasdesigned and imple-
mented a monitoring program to determine if
the storm water inflow is imp‘écting the down-

stream water qﬁality. If a problem is detected,
DWR will work with the city of Hesperia,
LRWQCB, and the downstream SWP M&I
contractors to determine the most feasible solu-

tion.
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The 1996 Samtary Survey Up-

date of the State Water Project

The current five-year update of the initial Sanitary

Survey of SWP was\required' by DHS in 'compliance :

. with the California Surfaee Water Treatment Re’gu—

lation. The 1996 Sanitary Survey Update of SWP was

designed and conducted to focus on the recommen-

~ dations resulting from the rdgo effort, and to iden-

tify and evaluate water quality of SWP durmg the .

preceding five-year period.

Since the initial sanitary survey was conducted,

- a guidance manual has been developed for use in con-

ducting such studies. The Watershed Sanitary Sur-

-vey Guidance Manual prepared by the American

‘Water Works Association, California-N evada Sec-
tion, Source Water Quahty Committee, December
1993, and the checklist contained w1th1n were fol-
lowed as closely as possible where practlcal in con-
ducting the 1996 Sanltary Survey Update. While the
manual was found to be a very useful and comprehen-
sive guide, and the checklist avery useful tool, some
interpretation and adaptation were required to ad-
just for\the scale of SWP. ‘ 5 k

Scope of Study , |
" In addition to the actions taken and discussed in

the SWP Sanitary Survey Action Plan, the 1996 Sani-

tary Survey had several additional areas of focus. -

'DHS requested that greater attention be given to

several specific components of SWP. A more de-

© tailed investigation of the major reservoir water-

sheds, which include Del Valle, San Luis, Pyramld

Castaic, Silverwood, and Perris, along with the
* Barker Slough/NBA watershed, and the open chan-

nel section of the Coastal Aqueduct, was requested.
An emphasis was also placed on the occurrence of

coliforms, the pathogens Giardia lamblia and

Cryptosporidium in the water supply, and any related

monitoring efforts. The 1996 Sanitary Survey Update
of SWP also covers, to the'extent possible, actual, ‘

and potentlal contammant sources in the water-
sheds, emergency action plans, ‘and water quahty »

 conditions at representatlve points throughout

SWP

Watershed Investlgatlons ‘ ,
~ Detailed 1nvest1gat10ns were undertaken for
each of the eight previously listed watershed study

areas. Contacts were made with appropriate federal,

~State, and local agencies and personnel in each study ,

area. Computer record searches were also conducted
as a means of determlmng the presence of toxic or

hazardous materrals or situations in the watersheds.

~ Field surveys were performed by staff of DWR’s

Division of Local Assistance to document any new )

or changed condmons in each study area.

Water Quality

Water quality data were reviewed and reported
for several imﬁortant monitoring locations in the
Sacramento-San Joaquin Delta and at various se-

lected points along the Aqueduct. The monitoring

~ stations at Greene’s Landing on the Sacramento

River and Vernalis on the SanJoaquin River provide
an indication of the quality of water flowing into the '
Delta from these two major sources. The ma]orlty of
these data were obtained from DWR’s MWQI Pro-

: gram and from SWP’s Water Quality Monitoring



Program, with other external sources used as neces-
sary. Water quality constituent levels are summa-

rized for each watershed study area of SWP.

Coliforms and Pathogens

Coliforms and the pathogens Giardia lamblia
and Cryptosporidium receive greater attention in this
update, particularly as they relate to recreational use
in SWP reservoirs, and livestock operations in SWP
- watersheds. Coliform and pathogen data were ob-
tained from selected water agencies at various points
along SWP. Limited p‘athdgen data were also avail-
able from DWR’s own monitoring program. Wher-

ever possible, these data are intended to describe the

- status of SWP source waters only, and are not in-

tended to reflect the status of the finished drinking

waters prodﬁced by water contractors and their
rﬁember agencies. ‘
The high turbidity in SWP resﬁlting from the
‘March 1995 storm events, which introduced large
amounts of sediment-laden storm water into the
“Aqueduct, has become an issue for several reasons.
-These high sediment loads have caused concerns
from both drinking water treatment and groundwa-
ter recharge/storage perspectives. The groundwater
réchsjl“rge aspect of this issue is important with re-
‘spect to water supply, and activities are currently
underWay to define both the magnitude of the prob-

lem and possible methods of resolution.

_ High turbidity is also of concern from the per—r

spective of drinking water treatment. Such high tur-
bidity can complicate the treatment process with
regard to chemical usage, increased sludge volume,

. shortened filter runs, increased cost, and most im-
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portaﬁtly, treatment adequacy. A primary concern is
the effect of high turbidity on the effectiveness of
the treatment process in refnoving both coliforms
and pathogens, which include Giardia lamblia and
Cryptosporidium. | /

_ This survey brieﬂy discusses the major revised or
proposed dr‘inking water regulations and provides

the current drinking water regulations for reference.

Questionnaire

This update includes a questionnaire that was
sent out to the municipal contractors of SWP, in-
quiring about their projected ability to meet some of
the new and pfoposed drinking water rules. The

questionnaire asked for water quality or treatment-

‘ related information, which included any difficulties

the contractors may be experiencing treating SWP
water for drinking water purposes. The question-
naire also asked agencies for information on suc-
cesses in handling problems and for information on
how the treatment system was adapted to handle
each situation. In addition, the contractors were
asked to identify any known or potential threats to
SWP water quality. )

Conclusions and Recommendations

This sanitary survey contains conclusions and
recommendations concerning the degree to which
earlier recommendations were satisfactorily ad-
dressed, and provides new recommendations for fur-
ther action where appropriate. '

Aswas done after completion of the initial Sani-
tary Survey of SWP, a Sanitary Survey Action Com-

mittee will be formed to address the recommenda-
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tions of this 1996 Sanitary Survey Updatek of SWP.
' The 1996 Sanitary Survey Update of SWP in-
cludes eight study areas which were selected for
more detailed investigation based on data evaluated
from the inifial 1990 Sanitary Survey of SWP. They
are Barker Slough, Lake Del Valle, San Luis Reser-
voir Complex, the open ségment of the Coastal Ag-
ueduct Branch, Pyramid Lake, Castaic Lake,
SilverWood Lake, and Lake Perris. All of these re-
7ceiv}ed greater attention in this 1996 Sanitary Survey
Update. This chapter adds detail to the watershed
descriptions and contaminant sources contained in
the ihifial sanitary survey. Also included is an over-
* vieW of the water supply system of each study area
and of SWP.



Water Supply System, Watersheds, and

Potential Contaminants

“Water Supply
SWP's major facilities (Figure 2-1) include the mul-
tipurpose Oroville Dam ‘and Reservoir on the
Feather River, California Aqueduct, South Bay Ag-
ueduct, NBA, a portion of San Luis Reservoir, and
four Southern California reservoirs. In its entirety,
the SWP presently includes 23 reservoirs and lakes,
20 pumping‘ plants, 4 pumping-generating plants, 8
hydroelectric power plants, and about 660 miles of

aqueducts and pipelines.
The California Aqueduct is the State's largest

and longest water conveyance system. The Aqueduct

begins in the Sacramento-San Joaquin Delta at the

Banks Pumping Plant and extends to Lake Perris
south of Riverside in Southern California. SWP pro-

vides water to two-thirds of California's population,

provides water for irrigating about 1 million acres of

farmland,; and is maintained and operated by DWR.
SWP also maintains water quality in the Delta, con-
-trols Feather River flood waters, provides recreation,
and enhances fish and wildlife.

Runoff from the Feather River is stored behind
Oroville Dam in Butte County, which can hold a
maximum of 3.5 million acre-feet with 800,000 AF
of reserve capacity reserved as flood control space.
The water then flows down natural channels to the
Sacraﬁiento—SanJoaquin Delta where some water is

" pumped from Barker Slough through the NBA to
Napa and Solano counties. In the southern Delta,
water is pumped by the Harvey O. Banks Delta
Pumping Plant into the 444-mile California Aque-
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duct. The South Bay Aqueduct begins just a few
miles south of the Banks Pumping Plant and conveys

water to Alameda and Santa Clara counties.

Water in the California Aqueduct travels 63
miles along the west side of the San Joaquin Valléy
to San Luis Reservoir, which is jointly owned by
DWR and CVP. The reservoir can store a maximum
of 2.04 MAF, of which 971,000 AF is federal and
1.06 MAF is State. The Aqueduct then continues to
flow southward from San Luis Reservoir to the
southern San Joaquin Valley. The Coastal Branch

Aqueduct, which stems from the California Aque-

“duct 10 miles south of the city of Avenal, is currently

being extended to carry water to San Luis Obispo
and Santa Barbara counties.

Water in the California Aqueduct then flows -
south to the foot of the Tehachapi Mountains where
the A.D. Edmonston Pumping Plant raises the wa-
ter 1,926 feet before pumping it through 10 miles of
tunnels and siphons which traverse the Tehachapi

Mountains. After crossing the Tehachapi Moun-

~ tains, the Aqueduct divides into two branches. The

‘West Branch Aqueduct stores water in Pyramid and
Castaic reservoirs to serve Los Angeles and other
coastal cities. The East Branch Aqueduct flows

through the Antelope Valley, storing water in

" Silverwood Lake. Water flows from Silverwood Lake

to Devil Canyon Afterbay, from which it is sent to
San Bernardino and Riverside and other counties.
Lake Perris is the terminal reservoir of the East
Branch.
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Survey Methods
The watersheds for each study area containa variety
of potential sources of contamination. The contami-
‘nant sources were identified through the use of field

- surveys, database searches, existing literature, and

interviews. Checklists (see Appendix H) of potential

contamination sources were prepared according to

AWWA guidelines and forwarded to DHS during

research and preparation of the 1996 Sanitary Survey

Update of SWP to obtain any available additional

information on contaminant sources.

Environmental Databases Searched
Environmental databases were searched to iden-
tify certain environmental concerns arising from ac-
tivities in the watersheds and adjacent areas.
Activities or practices that may Contaminate SWP

water are of most concern. A records search pro-

duces listings of situations in the search area from .

multiple s@urces related to the actual or potential
contaminant sources present.’

Impacts to the watershed related to these facili-
ties could be associated with an unauthorized release
of the hazardous materials via spills during transpor-
tation or leakage from storage facilities. Hazardous
waste generators typically have waste transported
offsite to a licensed treatment or disposal faéility,
with limited treatment of their wastes perfdrﬁed
onsite.

Leaking underground storage tanks are the most
common finding, as are relatively small industrial

’ opérations which generate and/or store small quan-
tities of hazardous materials. Waste oils and related

materials are commonly associated with service sta-

" tions or similar industries which are located in the

watersheds.

U.S. Envirohinental Protection Agency Lists

Various USEPA databases contain information
related to hazardous substances, situations or events
related to the generétion’, transport, storage, and
accidents involving listed materials or events. The
databases are briefly discussed, and the type of ma-
terial listed in each database is explained.

- National Priorities List (NPL) lists uncontrolled
or abandoned hazardous waste sites identified for
priofity rémedial\actjion under the Superfund Pro-
gram. Due to the nature of the sites included on

NPL, the potential for releases into surface water

-bodies and into groundwater can be considered rela- -

tively high. S ' \
V Comprehensive Environmental Response,

Compensation and Liability Information System
(CERCLIS) lists facilities evaluated for possible in-

‘clusion in the Superfund program. CERCLIS

records indicate that the facilities are in various
stages of ihvestigation and cleanup. As of February
1995, CERCLIS sites designated “No Further Reme-
dial Action Planned (NFRAP).” These sites have
been removed from CERCLIS listing and may be
sites where, following an initial investigation, no
contamination was found, or contamination was re--
moved quickly without the site being pléced on the
National Priority List NPL, or contamination was
not serious enough to require Federél Superfund
action or NPL considefation. USEPA has removed
these NFRAP sites from CERCLIS to lift unin-
tended barriers to the redevelopment of these prop-

erties.
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. The Pol chlorinated Biphenyls (PCB’s) database

~ is maintained by the USEPA and tracks generators,

~ transporters, commercial storage sites, brokers, and

disposal operations of PCB’s in accordance with the

» Tox1c ‘Substance Control Act (TSCA).

The USEPA Airs Facility System QAF ) database a

tracks point sources of air pollutlon and monitors

emissions and compliance data from sources.

The USEPA Facility 'IndeX System (FINDS) is

a database which lists facilities that have been as-
~ signeda USEPA identification number for tracking
purposes - : , : ' ‘
Federal Insecticide, Fung;crde and Rodenticide

Control Act (FIFRA) lists sites that handle ‘materi-
* als which are regulated under this act.

Resource Conservatron and Recovery Act
(RCRA) lists facilities that treat, store, or dispose of

hazardous waste, and also lists facilities that gener-

ate hazardous waste.

Emergency Response Notification System

(ERNS). lists facilities with reported releases of oil

and hazardous substances. -

California State and Regional ‘Listsk

Hazardous Waste Information System 19,

A database mamtamed by California Department of
Toxic Substance Control Wh1ch keeps track of the

movement and drsposal of hazardous waste.

The Annual Work Plan (AWP) of the Hazard— )

ous Substances Cleanup Bond Expenditure Plan

(State Superfund! lists facilities designated for
remediation using USEPA, State, or respons1ble-

party funds. ’
Hazardous Waste and Substance Site (Cortese)

lists facilities with known or potential hazardous ~

: waste or substance releases.

’ eakrng Underground Storage Tank {LUST!

lists underground storage tanks (USTs) with known

releases.

ol1d Waste Assessment Test gSWAT) llStS -

facilities disposing of greater than 50,000 cubic-

yards of solid waste.

Solid Waste Information System !SWI S) lists

active and inactive landﬁlls and transfer stations. -

~ Toxic Pit Cleanup (TPC) Act lists surface im-

poundments, pits, lagoons, and ponds that have re-

‘ CClVCd hazardous wastes.

Underground Storage Tank SLJ D lists USTs

registered with the State between 1984 and 1987.

Other Sources
The California Department of Conservatron o
Division of Mines and Geology, and the U.S. Bureau

of Mines were researched for active and abandoned

- mine sites. The California Department of Conserva-

rtion, Division of Oil, Gas, and Geothermal‘Re-

sources, were used to locate active and abandoned oil
wells, gas wells, and oil field locat1ons

County planmng agencies were contacted for k
existing land use 1nformat10n and for new develop—
ment in the plannrng stage County Agrrcultural

Commissioners were contacted for current agricul-

~ tural practrces in the watershed Other local, State,

and federal agencies were contacted as requrred in-

clud1ng county health departments, planning agen-

" cies, the State Water Resources Control Board, the
’ RegionalWater Quality Control Boards, DHS,

United States Forest Service, and the various conces- -

sionaires at the reservoirs.



Watersheds
Several impdffant characteristics of each watershed
-(Figure 2-2) related to land use, population center
data, agriaﬂture, grazing, hydrology, surface geology
and'hydgology, soils, and vegetation are described.
‘The watershed boundaries for each study area were
defined using both 7.5 and 15 minute United,Stat‘es
Geologiéal Survey topographical maps and DWR
Hydrologic maps (DWR 1987). In addition, the area
of each watershed was measured using these maps
and a planimeter. |
Natural or anthropogenic events that occur in
the watersheds on a periodic and unpredictable ba-
sis, such as earthquakes, fires, ﬂoogis, landslides, and
other emergencies or disasters, are documented
where signiﬁcant;fimpacts or threats to water quality
are likely or are known to have occurred. Depending
on their’magnitude, such events are capable of caus-
ing either the direct or indirect release of contami-
nants to source waters, or may produce effects or
conditions. An example is increased turbidity, which
may degrade water quality. The adverse effects
associated with these events are generally episodic

and transient in nature, and by necessity are ad-

dressed on case by case basis as they occur through -

emergency response or other contingency plans,

which may include notification of source water users
of degraded conditions. Problems that tend to occur
~ at the same location associated with the same event
or events are best addressed through a more formal
planning process leading to more permanent solu-
tions. ‘

Recreational use, and the various facilities that

support these activities are the major potential con- -
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tamination sources in several of the watersheds; by
necessity they are often located in areas that are very
close or even on the water body. Potential sources of
contamination from recreational use in the water-
sheds include bacterial and other pathogen contami-
nation of the water by sanitary-waste water facilities
problems or failures, or the improper use or nonuse

of these facilities by visitors. Petroleum product

spills (e.g., gasoline, diesel, or oil) associated with the

use of powered watercraft and the facilities that
launch, recover, refuel, service, and dock such water-

craft are also potential sources of contamination.

Other solid and liquid waste generated by recre-

ational activities in the watershed can be a concern

if they are not controlled and disposed of properly.

Barker Slough
The Barker Slough watershed (Figure 2-3) is lo-

cated in the larger Sacramento River watershed and

is approximately 30 square miles (19,513 acres) in area.

The watershed is positioned at the southern edge of
the Sacramento Valley having a Mediterranean cli- -
mate, and producing an average annual preéipitation
of 16 inches. Barker Slough is the source of water for
the North Bay Aqueduct (NBA). Water is pumped
from the slough via the NBA pipeline and support-
ing structures to many north San Francisco Bay area

users.

Land Use

Two general types of agricultural land use were
encountered in the Barker Slough watershed in sur-
veys conducted during spring’199/5, and consist of

agricultural crop production and the grazing of both -
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 cattle and sheep. The northwest portion of the wa-
~ tershed produces significant amounts of several ag-
ricultural crops which include safflower, corn, alfalfa,
tomatoes and other field crops.
Barker Slough follows a generally northwest to
southeast course through the watershed, with graz-

ing occurrlng predommately in the southern region

where soils are less suitable for agr1cultural crop pro- -

 duction. This area is generally located south of Hay
- Road. The grazing season is heaviest between the
months of November and June, and normally ends_in
‘J’uly when the cattle and sheep are moved to the
) eoast. k ) “ ‘ o
\ An estimated 15,610 acres of the Wettershed are
‘ grazed by cattle and sheep. In 1994, 52,000 cattle and
~ calves, and 50,000 sheep, were estimated within
Solano County (Solano County Dé‘pattment of Ag-
riculture 1994). Approximately 80 percent of the
entire watershed is estimated to be used for grazing
by cattle and sheep.
,  Livestock has had free access to the areas imme-
dlately surrounding the Barker Slough Pumping
~ Plant in the past. Since the initial Sanitary Survey of

SWP was conducted, a chain-link fence was installed -

by DWR during summer 1994. The fence com-

‘pletely encloses the Barker Slough Pumping Plant in
-order to keep livestock éway from the NBA intake.
- However, beyond that DWR: can not control land
‘ use in the area or the access of livestock to Barker
. Slough. “ :

Geology

The watershed of Barker Slough is in the Great

Valley Province and is fairly uniform in surface geol-

ogy. In general, the Sacramento Valley is a trough -
partially filled with clay, silt, sand, and gravel depos-
ited through millions of years of flooding. Approxi-
mately 8o percent of the watershed is comprised of
alluvium, lake, playa, and terrace deposits, which are
both consolidated and semi-consolidated (Jennings
1977). The rock types of the watershed can be catego-
rized as mostly nonmarine sedimentary rocks. Near
the coast are marine depOSltS which also contain
some nonmarine sedlmentary rocks, such as loosely
consolidated sandstones, shales, and gravels.
Although groundwater is found in all of the
younger sediments, only the more permeable sand
and gravel aquifers provide enough water to make
the installation of wells feasible. Throughout the
valley, these younger sediments overlie older marine
sediments containing brackish or saline water. Ma-
rine fotniations which would produce more miner-

alized runoff are nearly absent.

Soils.

Nearly 70 percent of the watershed is.of the San
Ysidoro-Antioch association, which is described as
level to moderately sloping, moderately well-drained
sandy loamis and loams on terraces (USDA 1977b). In
the Carnpbell Ranch area of the watershed (approxi-

“mately 1.5 miles west of the Barker Slough Pumping

Plant), the Solano-Pescadero soil association occurs,
and is nearly level with somewhat poorly drained
loams to clays. These soils are found on both the
terraces and in the basins of the watershed.

In the extreme northwest region of the water-
shed, the Caypay-Clear Lake soil association is

found. This association is characterized by nearly -



level to gently sloplng, moderately well-drained to

poorly—dramed silty clay loams to clays, which are

found both on the rims and wlthm the basins.

Vegetatxon ‘
Where agrlcultural land uses are absent, the
native vegetation has been classified as Valley Grass-

land, which includes dense to somewhat open bunch

grass communities with forbes (Schoenherr 1992). :

Native perennial grasslands and vernal pools are ex-
amples of nattural habitats native to California found

in the watershed, which can also be found in the

Jepson Prairie Preserve in the southeastern portion

of the watershed. The Jepson Prairie Preserve is

owned by the Nature Conservancy and is part of the

University of California reserve system. ,
Vernal pools occur in the southernf_,portion of

the watershed in the Jepson Prairie Preserve area, an

area which contains the highest density of vernal

pools in Solano County (Barbor & Major 1977). De-
partment of Fish and Game has designated these
vernal pool communities as s'igniﬁeantnaturnl com-
munities and monitors their status through the

Natural Herltage Program (Sawyer & Keeler~Wolf
1995).

| Barker Slough Potential Contam1—
nants in the Watershed

The NBA Pumping Plant is 31tuated on the
‘north shore of Barker Slough approximately 0.5

miles east of State Highway 113. The initial 1990
Sanitary Survey determined that water quality at
Barker Slough could be affected by various possible

contaminant sources located in the watershed and in
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the delta, including municipal and industrial waste
discharges, urban runoff, agricultural drainage, and

possible mine drainage. These sources were docu-

‘mented as being present in the watershed.

~ Potential ~contam’ina’nts to the waters of the
NBA from agricultural crop production include pes-
ticides, nutrients, increases of total organic carbon
(TOCQ), and suspended solids.

'~ Grazing of both cattle and sheep in the water-
shed may produée contaminants in the form of nu-

trients, increased erosion of stream banks where

~animals have direct access to the water leading to

_increases in turbidity, and possible introduction of

the pathogens Giardia lamblia and Cryptosparzdzum

 to the water supply

Environmental Database Records Search
For the Barker Slough watershed, environmen-
tal database searches were conducted for the area de-
fined by Fry Road and Midway Road on the north;
Liberty Island Road and the southern extension of
the Solano County-Yolo County line on the east;
Scand1a Road, Creed Road, and Highway 12 on the
south; and Goose Haven Road, Walters Road,
Peabody Road, and Robben Road on the west.

The findings of the database search are found in

'Appendix G. Of the sites identified within the

search area, Travis Air Force Base accounts for 129
of the 138 records found. Based on DWR hydrologi-
cal maps (DWR 1987), Travis AFB{does not appear
to be in the surface watershed of Barker Slough. The
groundwater flow from the contaminated sites on
the base was determined to be toward the south and

Montezuma Slough. Ninety-nine of the Travis Air
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, ForceBarsé records are for underground storage tank
(UST) sites within the base boundary. The site is also
lis\tedfon the National Priorities List.

Other sites listed include two solid waste land-

‘ fills (B&J Laﬁdﬁll and Aqua Clear Farms) and several

additional UST sites. In addition, two permitted

underground storage tanks are at the Campbell

Ranch site, and one underground storage tank is at
- Cripps Ranch located on Hay Road.

The database records also indicate that surface

spilis of preddminantly jet fuel occur with some de-

i gree of frequency and have entered both waterways
aﬁd storm drains. Other sites identified in the data-

base search are generally limited to known genera-
tors and storers of hazardoﬁs materials.

Several sites, which include Travis AFB, the
~ Naval Radio Transmitting Facility, and Robbins
Myers, Inc., are listed in the CERCLIS database of
~ potential Superfund sites. Most of the remaining
sites are storers or generators of various hazardous

materials.

- Easterly Waste Water Treatment Plant
~ The Easterly Waste WTP for the city of
" Vacaville, the nearest treatment Plant to Barker
Slough, discharges treated effluent to Alamo Creek.
The Easterly Plant dry weather discharge is approxi-
m;eltely 6.2 million gallons per day of a secondary,
‘disinfected, and dechlorjna’ted effluent. This effluent
is discharged to Alamo Creek, which then drains into
Cache Slough. This effluent discharge is approxi—
mately 15 river miles from the Barker Slough intake
for the NBA. \ :
| ' Approximately one-third of the sludge produced

at the Easterly Plant is applied to adjacent agricultural
land as a soil amendment. This agricﬁltural land is lo-
cated in the Alam’oy Creek watershed. The remaining -
slﬁdge is disposed of at the B &J landfill.

A-dye test was performed on the Easterly Plant

- discharge by Montgomery Consulting (Montgomery

Consulting Engineers 1992). The results indicated
that measured dye concentrations were less than the
method detection limit of 0.1 ppb at the North Bay
Pumping Plant on Barker Slough. The‘study con-
cluded that these were essentially background con-
centrations, and that the dYé did not reach the NBA
intake at Barker Slough during any of the test periods.

Other ,

“Solano County Environmental Health Depart-
ment files on septic systems date back to 1975, with:
permit requirements for septic systems starting in
1976. Residential septic systems exist on Cook Lane,
Salem Road, Rio-Dixon Road (Highway 113), Hasting

Island Road, and in several rural homes on Cook

Lane. The systems on Cook Lane are closest to Barker

Slough and the NBA.
Argyll Park is also located on Cook Lane

~ (Campbell Ranch Site) and uses chemical toilets for

- sanitary waste disposal. Solano County Environmen-

tal Health Services has reported no septic systems fail-
ures in the watershed (personal communication,

September 1995, Melissa Saint John, Solano County

- Environmental Management).

Sediment was removed from the Napa Terminal
Tank during October 1994, and from the Travis Surge
Tank during February 1995. The sediment was re-

moved from both tanks in response to a 1993 joint



‘ Summary Of Existing and Potential Contamina-
tion Sources for Barker Slough

- * Recreational use in watershed
. Highwéy/road runoff
e Leaking u‘nderground storage tanks
* Hazardous mat?rial spills -
« Wastewater treatment system spillwfailures
* Livestock grazing
. andﬁll n'mqﬁ

* Agricultural runoff to source waters

DWR, DHS, and water treatment represéntatives
inspection of the NBA. Two to six feet of sediment
was found in the Travis Surge Tank. The sediments

were assessed, and elevated levels of contaminants

were not found. All sediment removal and remedial \
‘ activities‘associatgd with the joint inspecti(;n have.
‘been conipleted. Cleaning of the Travis Surge Tank
and the Napa Terminal Facility has not been needed

previously, and has not been a routine activity. If

necessary, a routine maintenance program will be

developed.
Table 2-1 ;
Existing and Proposed Uses at Argyll Park (Camp-
bell Ranch) :
EXISTING / PROPOSED USE EXISTING PROPOSED
) IN
CAMPBELL
o . RANCH EIR
Motocross Track ' Yes ’ Yes
Smooth TT Track Yes No
Go-Kart Track Yes No
Go-Kart Track Expansion No No
Mini-bike Track : Yes No
Models - Yes No
Parking(plus event parking) Yes Portion.
RV Event Camping -Some No
Concessions © Yes . Yes
Picnicking Portion No
Seating ‘ ; Yes Assessory
~ ' ) Uses
Bird Dog Trails , Yes No~
Catﬂe/Sheep Grazing Yes No
Two Residences ‘ Yes Yes
Paintball Recreation Games No No
Arxgyll Park

The Argyll Park motocross race track facility is
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1.5 miles to the west of the NBA pump house on
Cook Lane. Currently this site is proposing an expan-
sion of recreational activities under the project name
Campbell Ranch (Table 2-1). Any of these activities
could possibly impact surface water quality in Barker
Slough. S

The planned construction activities at the sifge
are subject to the provisions of the National Pollut-
ant Discharge Elimination System (NPDES) permit
process; which controls waste disf;harges to waters
under the Clean Water Act (CWA). The site is also
required to prepare a Storm Water Pollution Preven-
tion Plan (SWPPP). The SWPPP would establish
both physical and management controls of storm
water runoff for construction at the site, and for af-
ter construction when the recreational site is in op-
eration. Erosion at the site duririg construction
would be controlled through practices outlined in a
grading permit required by Solano County.

InJuly 1994, a formal response was prepared and
submitted by DWR to the Solano County Depart-
ment of Environmental Management on the

Campbell Ranch project Environmental Impact

‘ Report (Letter from Keith Barrett, Chief, Division

of Operations and Maintenance, 1994). The DWR
response focused on the contribution of pollut;ints
from the project to Barker Slough, and the ability for
runoff to be controlled when the site is operational.
. DWR was not satisfied that runoff safeguards
would be extended on a “permanent operational
basis” at the site. DWR was concerned about inad-
equate capacity of waste water facilities at the site
where as many as 2,500 visitors were expected, as

well as for inadequate contingency plans for un-
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 treated water entering Barker Slough. «

The draft EIR was also found to contain no spe- |

. ) - J/ -, . 1 - e i
cific workable plan for either the construction of a

--permanent waste water collection and treatment

system, or sprll containment measures as required by |
. the Solano County Environmental Health Division ,
~ This EIR is scheduled for review by Solano County ‘ ,

~ inearly 1996 and DWR intends to closely follow the

process. .

Lake Del Valle ‘

. Lake Del Valle and Del Valle Dam (Figure 2-4).
o are located in Arroyo Valle just south of LiVermbre
Valley, approXimdtely 11 miles from Livermore,
which has a population of 62,800 as of 1995 (Califor-
nia Department of Finance 1o95). Lake Del Valle was

created in 1968 as a SWP facility to provide recre-

ation, fish and wildlife enhancement, flood control \

 for Alameda Creek, and regulatory storage for the
South Bay Aqueduet. Lake Del Valle recreational
facilities are operated by the East Bay Regional Park
District, and offer camping, picnidking, horseback
r1d1ng, swimming, hrkrng, wind surﬁng, boating, and
fishing. Total visitor use between April 1990 and
April 1995 was 2,436,591 (California Department of
Parks and Recreation 1995).

Arroyo Del Valle Creek ﬂows from October o
through July in normal rainfall years. Water is usu--

ally released into the South Bay Aqueduct from Sep-
tember through November ktoyprepare for the winter
rﬁnofﬁ In the initial Sanitary Survey, it was estimated
~ that the creek had deposited some 20,000 cubic
yards of silt in the lake since the dam was built. Sev-

eral minor creeks are around the lake draining small,
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almost totally'nndeveloped, watersheds that ulti- .

mately drain into Lake Del Valle. ,
i Most of the precipitation occurs between the
months of October and May. Since most of the -

morsture occurs in the w1nter surface water flow is

seasonal and is mostly nonexistent durrng the dry ,

season of June through September. This area of the

county is prone to higher summer temperatures and
. ‘ |

moderately low winter temperatures typical of a

Mediterranean climate. According to data collected

~ at Livermore, the lowest temperatures can fall well -

below freezrng between December and March
(USDA 1966), with the hlghest temperatures ap-
proaching 100° F between May and October.

The surface hydrology of the watershed is typi-

cal of the central coast of Caljfornia, where the ar-

- royos, creeks and streams of the watershed are =

influenced by the climate of the region. In general,
the Wétershed has a mild climate, but is more variable

than Western portlons of Alameda County due to the

‘ nelghbonng mountams and its distance from the San

. Francisco Bay

' Land Use

Land use in the 130 square mile (83,165 acres) wa-

tershed is limited to recreation assocrated with Lake '

‘Del Valle and cattle grazing in the Arroyo Valle

drainage. The N-3 Cattle Company is located in the

Arroyo Valle drainage. Several hundred cattle graze ’

on this privately-owned land year round, with graz-

ing heavier in the winter compared with the summer.

TThis ranch also has various cattle pens. DWR moni-

toring data for the Arroyo Valle dralnage is discussed
in Chapter 4 of this report. ‘
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The Patterson Ranch is located in the northwest
part of the watershed, and is also a cattle operation.
Reasonably accurate estimates of the number of

cattle present in the watershed are difficult to deter-

- mine since private land is involved.

- The East Bay Regional Parks District allows
grazing on the park land adjacent to the reservoir as

a cost-effective fire suppression measure.

Géoldgy :
The watershed of Lake Del Valle encoympasses
 several rock types in both the Great Valley Province
and the California Central Coast Range. Lake Del
- Valle is Withjﬁ a well-defined topographic feature
“known as the Diablo Range, which extends south-

east 130 miles from the Carquinez Strait at Benicia,

and along the west side of the San Joaquin Valley al-

most to Coalinga (Norris and Webb 1990).

On the \‘northern shoré of the lake (Arroyo
Mocho Area), the surface geology is comprised of
terrace deposits from various sources of the Great

Valley Syncline which are both consolidated and

semi-consolidated. This rock type could be catego-

rized as mostly non-marine sedimentary rock, but it
may also include marine deposits. The watershed
also contains non-marine sedimentary rocks includ-
ing loosely consolidated sandstones, shales, and grav-
. els. Marine sediments and metasedimentary rocks
are found on the southeastern shore, and consist of
sandstone, shale, and conglomerafes‘

* The geology in the Arroyo Valle drainage is simi-
- lar to that found in the reservoir area. South along
the Arroyo Valle drainage, plutonic rock is encoun-

tered consisting of mostly serpentine, but can in-

clude peridotite, gabbro, and diabase. A mélange of
fragmented sheared Franciscan Complex rocks may

also be present. The nearest active earthquake faults

~ to the lake include the Las Positas Fault, 4 miles

north; the Greenville Fault, 6 miles east; the
Calavares Fault, 8 miles west; the Vallecitos Fault,
5 miles west; the Hayward Fault, 20 miles west; and

the San Andres Fault, 55 miles west (Jennings 1977).

Soils

Soils in the Del Valle watershed are primarily of
the Millsholm-Los Gatos-Los Osos and Vallecitos-
Parrish associations (USDA 1966). The soil sur-
rounding the lake is characterized by brownish soils
within moderately hard sedimentary rocks. These
soil types are associated with moderately sloping to
very steep terrain. The Arroyo Valle drainage soils
are characterized by moderately sloping to very
steep, brownish and reddish-brown soils on

metasedimentary and basic igneous rocks.

Vegetation

: The vegetation of the watershed is dominated
by foothill woodlands and grasses (Schoenherr 1992).
Tree species that occur in the watershed are blue
oaks (Quercus douglasii), interior live oaks (Quercus
wislizenii), and valley oaks (Quercus lobata). Digger
pines (Pinus sabiniana) are found on slopes in the
watershed. Cottonwoods (Populus fremontii) and
Sycamores (Platanus racemosa) are found along por-
tions of Arroyo Valle drainage. Native needle grass

(Stipa/Nase_lla sp.) and speargrass (Stipa/Nasella sp.)

‘occupy open areas between trees (Schoenherr 1992).



Summmy of Existing and Potehtial Contamina-
tion Sources for Lake Del Valle

* Recreational use in watershed

* Highway/road runoff

* Leaking undergroimd storage tanks

’ VVastewéter treatment system spills/failures
* Hazardous material spills |

* Livestock grazing

‘Lake Del Valle — Potential Contami-

nants in the Watershed

Environmental Database Records Search
The search of the environmental databases was

conducted for the area within a one-mile radius of

the reservoir and within a one-half mile radius of Ar-

royo Del Valle. The search area was continued five

miles upstream in Arroyo Valle Creek drainage.

The findings of the database search are summa-

rized in Appendix G. The search did identify several

sites based on information included in the regulatory
agency database files that could not be precisely lo-
cated in the search area. Most of these sites are iden-
tified based on known sites that either generate or
store hazardous materials. One leaking underground
petroleum hydrocarbon (fuel) storage tank is located
at Del Valle Regional Park. This tank was removed

. along with two others which were not leaking. Re-

moval occurred in October 1992. The tanks were
located in the maintenance yard area east of Del
Valle Road. The San Francisco Regional Water
Quality Control Board was contacted to determine
if contamination entered the lake. Contamination
had not reached the lake and only minor soil removal
was required. The Regional Board has not required
any further action by East Bay Regional Parks at the
maintenance yard. The tanks were replaced with

above-ground storage tanks.

Other

The recreational facilities at the lake are man-
aged by the East Bay Regional Park District. During
the site visit in ,1995; the sanitary waste handling fa-

cilities appeared to be adequately maintained. The
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waste water collection and treatment system consists

_ of lift stations to collect waste water from various

points around the lake, with oxidation ponds used
for waste disposal. No failures were reported since
the initial Sanitary Survey of SWP according to the
San Francisco Regional Water Quality Control

Board. Portable chemical toilets are used at various

points around the lake to supplement permanent fa-

cilities. The entire system is inspected and main-
tained at regular intervals. An abandoned solid waste
landfill and a former U.S. Veterans Administration
medical center site were identified in the database
search, but these sites are not in the watershed. The
watershed area has not changed significantly since
the initial Sanitary Survey was conducted, when the
major facilities at the lake were identified. The po-
tential contaminant sources remain the same. Agri-
cultural crop production, cattle grazing, body
contact recreation, and the potential for spills related
to the §anifary waste handling facilities remain as the
major sources of contaminants in the watershed.
The city of Benicia has submitted comments
(Appendix I) concerning the findings of both the
initial 1990 Sanitary Survey and the 1996 Sanitary
Survey Update with regard to the quality of the NBA
source waters. A number of these findings have been
incorporated as recommendations in this report. It
is anticipated that the recommendations in this re-
port will be addressed by a Sanitary Survey Review
and Action Plan Committee in much the same man-
neras the recommendations resulting from the 1990
Sanitary Survey were addressed by the original Sani-
tary Survey Action Committee, and can be consid-

ered as work in progress.
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San Luis Reservoir Complex
The San Luis Reservoif and Dam (F igurelz-g)‘ are
located on San Luis Creek in the foothills of the west
_ side of the San Joaquin Valley in Merced County, 12
miles west of the city of Los Banos (population
19,900, California Department of Finance 1995). The
climate of the study area is similar to the Del Valle
Lake watershed. San Luis Reservoir is part of the San
Luis Joint-Use Facilities which serve SWP and fed-
eral Central Valléy VProject. The San Luis Joint-Use
Facilities were completed in 196f and provide stor-
. age for water diverted from the Sacramento-San
Joaquin Delta for later delivery to the San Joaquin
Valley, Santa Clara Valley, and Southern California.

Land Use ,

San Luis Reservoir State Recreation Area is op-
erated by the California Department of Parks and
Recreation (DPR). Extensive recreational develop-
ments and three wildlife areas are around the Reser-
voir. O'Neill Forebay offers camping; picnicking,
boating (sail and power), water-ékiing, wind surfing,
~ fishing, swimming, hiking, bicycling, and waterfowl

hunting. San Luis Reservoir and O'Neill Forebay

averaged 512,391 visitors between71967 and 1995

(DPR1995). The recreational areas appeared to be in
' good condition and well maintained at the time of
- the site visit in May 1995.

The watershed of O’Neill Forebay is undevel—
oped except for the recreational facilities. A few
cattle graze on the hills surrounding the lake, which
are privately owned. While the initial Sanitary Sur-
vey noted the presence of approximately 1,000 head

of sheep using the watershed of O’Neill Forebay for
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grazing, no sheep were present during the site visit
in May 1995. Grazing, however, still occurs in the

watershed of the San Luis Reservoir. .

Geology

The watershed of the San Luis Reservoir Com-
plex, located within the Diablo Range, encompasses
141 square miles 7(90,458 acres) with several rock
types. This range extends southeast 130 miles almost
to Coalinga, and from the Carquinez Strait at Benicia
along the west side of the San Joaquin Valley (Norris
and Webb 1990).

The northwestern portion of the lake is com-
prised of a mélange of sheared fragmented
Franciscan Compléx rocks (Jennings and others

1977). The dam area and the O’Neill Forebay area

_east of the Reservoir are primarily non-marine sedi-

mentary rock, and include loosely consolidated
sandstones, shales, and gravels. A small portion of the
northern shore of the O’Neill Forebay contains ter-
race deposits from various sources from the Great
Valley Syncline. These deposits are both consoli-
dated and semi-consolidated, and may be catego-
rized as'mostly non-marine sedimentary rock,
possibly including some marine deposits.

The surface geology of the watershed for the re-
mainder of the reservoir complex is very similar to
that of Lake'Del Valle, with the exception of a small
pluton encountered along the Ortigalita Fault north
of the lake. This plutonic rock is mostly serpentine
but rﬁay include peridotite, gabbro, and diabase. Ad-
ditionally, a melange of sheared fragmented
Franciscan Complex rocks also occurs in the region.

Some volcanic rocks occur on both the west and
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south shores of the Reservoir, which include flows

and minor pyroclastic deposits (Jennings and others

1977).

 Soils , |

~ Five general soil types are in the watershed of
~ the San Luis Reservoir Complex, and include the
Damluis-Bapos-Los Banos, O’Ne‘il—Apollo,
Franciscan-Quinto-Rock Ou_tcfop, Millsholm-

Fifeld-Honaker, and Peckhem-Ararat-Laveaga
(USDA ‘1990). Well-drained clay loam soils are lo--

cated on slopes and flat areas. Soils found in foothill
areas are moderately deep silt and clay loams with
moderately high organic matter. ‘

In the mountainous areas of the Coast Range
are found well-drained sandy clay loams and sandy
loams located on steep slopes. Also located in moun-
tainous areas of the western portion of the watershed
- are various types of loam on moderately steep to very
steep mountainous slopes. The soils found in the
western portion of the watershed in gently sloping to
very steep mountainous areas are well-drained
cobbly, bouldery loams. :

The surface hydrology of the watershed is typi-
cal of the central coast of California, where the ar-
royos, creeks, and streams of the watershed are

’ inﬂuenced by the climate of the region.

Vegetation

The vegetation of the watershed is primarily

Valley Grasslands, with Valley Oak Woodlands in
drainage areas. Native grassland species in the water-
shed have almost been totally eliminated in areas

that have been intensely grazed. Needle grass (Stipa/

Nasella sp.) and spearegrass(Stipa/Nasella sp.) are the
dominant native grasses (Schoenhcrr 1992).

Oak woodlands dominate foothill slopes with -
blue oaks (Quercus dougldsii), iknterior live

oaks(Quercus wislizenii), and valley oak (Quercus

lobata) present. Cottonwood-sycamore riparian

communities are found in seasonally wet drainage
areas. Stands of California sycamores(Platanus
racemosa) occur in the Portuguese Bay drainage

(Schoenherr 1992).

San Luis Reservoir Complex — Poten-
tial Contaminants in the Watershed
Environmental Database Records Search
The records search of the environmental data-
bases was conducted for the area within a two-mile
radius of the reservoir and forebay (Appendix G).
Sites identified within the search area consist pre-
dominantly of underground storage tank (U ST) sites.
However, two RCRA generators and an emergency

response site were also identified. One leaking un-

derground storage tank was located at the DWR

mobile equipment b,uilding and the other was lo-
cated at the boat ramp for O’Neill Forebay. The tank
at the mobile equipment building was a 200-gallon
waste oil tank and was removed in 1987. The tank at
the boat ramp was a 500-gallon gasoline tank and was
removed in 1989. Both tanks had minor leaks, but
contamination did not enter the reservoir or forebay.
The search also identified several sites that
could not be precisely located in the search area

based on information included in the regulatory

- agency database files. These sites are generally linked

to known small-scale hazardous substance generators
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tion Sources for the San Luis Reservoir Complex

* Recreational use in watershed

* Highway/road runoff

. ’Leaking underground storage tanks
'« Hazardous material spills
“« Waste WTP spills/failures

* Livestock grazing

and storage facilities, which often include fuel service
stations, small industries, and other similar éctivities.
Two solid waste landfills are identified adjacenf to
the search area: the Billy Wright Disposal Site and
the city of Los Banos Disposal Site. However, both

of these sites are located outside of the watershed

boundary (DWR 19"8\9). Licensed solid waste landfills

are required to maintain surface water runoff con-
trols and typically to maintain some form of leachate

collection systems. Landfills are also required to

undergo an assessment to ascertain the potential for,

and magnitude of, groundwater contamination as a

result of the landfill activity.

Other

In addition to the potential contaminant
sources identified through the environmental data-
base searches and site visit, the initial Sanitary Sur-

vey identiﬁed roadside drainage of oil, metals, and

‘grease, as well as hazardous materials accidents from

. Highway 152, as the major potential sources of con-

tamination to O’Neill Forebay and San Luis Reser-

voir.

Coastal Branch

The Coastal Branch Aqueduct (Figure 2-6) is lo- -

~ cated in the Kettleman Hills area of western Kings

County in a rural farm/range setting. It is approxi-
mately 9 miles south of Highway 41, and 15 miles
south of the city of Avenal, which had a 1995 popu-

lation of 12,100 (California Department of Finance

1995). Currently no domestic water turnouts are

~along this portion of the Coastal Aqueduct. How-

ever, SWP is being extended to the central coast
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~

from the end of the existing open canal at Check §
into Santa Barbara County. The Aqueduct extension
will be an enclosed pipeline. 7

The climate of Kings County is a drier variation
of the Mediterranean climate of the San Joaquin Val-
ley. Less precipitation occurs in this portion of the
valley, and an average of 8.5 inches annually occurs in
Hanford, 30 miles northeast of the study area
(USDA 1977).

Land Use

Year-round cattle grazing occurs in the water-
shed area on an open-range, non-irrigated pasture.
During the field survey, sheep were observed on both
sides of the Aqueduct. '

Oil wells, gas wells, and petroleum pipelines are
located in the watershed. Various agricultural crops

are grown on both sides of the‘Aqueduct.

Geology

The Coastal Branch area is predominately non-
marine sedimentary rocks. The geology of the water-
shed from the eastern portion to the southwestern
portion where it intersects the California Aqueduct
consists of mostly non-marine sedimentary rocks of
various composition. At the eastern side of the wa-
tershed are non-marine sedimentary rocks consisting
of unconsolidated and semi-consolidated alluvium,
lake, playa, and terrace deposits. The Kettleman
Hills are just west of the Aqueduct, and are made up
of mostly moderately consolidated sandstone, shale,
siltstone, conglomerate, and breccia, with fault trac-
ings throughout (Jennings and others 1977).

The base of the Kettleman Hills contains loosely
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Summary of Existing and Potential Contamina-
tion Sources for the Coastal Branch

* Highway/Road runoff
* Hazardous material spills
* Livestock grazing

- Agricultural runoff

consolidated sandstone, shale, and gravel deposits.

On the west side of the Kettleman Hills, the water-

shed crosses a synclinal fold that is concealed by the

alluvium of sedimentary rocks at the 500 foot eleva-
tion: Highway 33 intersects the watershed approxi-

mately 2 miles west of the folds in a formation

"~ known as Devil’s Den.

About 2 miles southwest of Devil’s Den, the wa-

tershed reaches an area of moderately consolidated

marine sandstone, shale, siltstone, conglomerate, and
breccia. The watershed terminates in a'region of
mostly well-consolidated marine shale, sandstone,
conglomerate, and minor limestone formations. The
San Andres Fault is the closest major active fault and
is located 10 miles to the southwest (Jennings and

others 1977).

Soils ‘

The two general soil types found in the study
area are Lehent silty clay and Panoche clay loam
(USDA 1977). Lehent silty clay soils are well-drained
saline-alkali soils on basin rims. These soils are
formed in alluvium derived dominantly from igneous
and sedimentary rock. Panoche clay loam is a very
deep well-drained soil on alluvial fans, and is formed

in alluvium derived primarily from sedimentary rock.

Vegetation
Native vegetation of the study area has been
classified as Valley Grassland, which includes dense

to somewhat open bunch grass and valley saltbush

‘scrub communities. Needle grass (Stipa/Nasella sp.)

~ and speargrass (Stipa/Nasella sp.) are the dominant

native grasses (Schoenherr 1992).
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Coastal Branch — Potential Contami-
nants in the Watershed
Environmental Database Records Search
The search of environmental databases was con-
ducted for the area within a three-mile radius of the
open channel portion of the Coastal Branch Aque-
duct between the California Aqueduct on the north
and the small reservoir (Berrenda Mesa) near Kecks
Road on the south. The findings of the database
search are presented in Appendix G.
~ Several small generators of hazardous materials
are in areas adjacent to the Aqueduct. Several spills
were reported to have occurred on Highway 33 and
on Barker Road. Other spilled materials in the wa-
tershed appear to be related to oil and gas operations
in the area. The Coastal Branch was not impacted by
any of these spills.

Other

Damaged aqueduct lining panels were at mile
marker 1.75, and a groundwater pump-in point was
noted at mile marker 4.22. At mile marker 5.65, sand
bags were stacked at the top of the concrete channel
to control storm water runoff.

The access roads along both sides of the Aque-
duct are drained through pipes into the Aqueduct at
regular intervals. Both the access roads and the
drains are designed to direct only water from the
access roads into the Aqueduct, with storm water
flows from the surrounding area directed either over
or under the Aqueduct. At mile markers 7.26 and
7.13, access road drains appeared to have the poten-
tial of also directing runoff from the surrounding

hillsides into the Aqueduct. Most of the project is



- designed not to accept storm water or flood water
" except for the San Luis reach of the California Aq—

‘ ueduct

At the junction of the main Aqueduct and the

- Coastal Branch is a station where copper sulfate is

added to the Coastal Brahch for control of algae.

Under normal cond1t1ons, sufﬁc1ent copper sulfate

is added to-obtain a concentration of approxnnately

1 part per million in the Aqueduct. Due to the tur-
bi‘dity" in the Aqueduct resulting from the March
1995 storms, the copper sulfate application schedule
was reduced during spring and early summer 1995.

The field survey found both pesticide and ve-

“hicle maintenance waste at the location of the Devil’s -

Den temporary agricultural water takeout point -

(mile marker 10.50). Lead-acid vehicle batteries, oil
filters, spilled oil,:a storage tank,, and a partially full
contair‘le'rxof pesticides (brand name is Goal; active
fkingredient is oxyfluorfen) was present. The small
arhounts of materials present appear to pose little or
no threat to SWP water quahty The take-out pipe
" had a metering device, but no device controllmg flow
/\ back into the Aqueduct was apparent. The opening
of the pipe was approxxmately 18 inches above the
ground which should prevent ground materials from
‘entering both the pipe and the Aqueduct A cap on

‘the end of this pipe would provide greater assurance

that these materials would not reach the Aqueduct a

“when it is not be1ng used to deliver water.

f’Pyraryni;d Lake

. Pyramid Lake and dam (Figure 2-7) are within '

the Angeles and Los Padres National Forests located
.~ on Piru Creek, about 14 miles north of the city of

Castaic. Pyramid facilities were completed in 1973 ;
and provide regulatory storage for the Castaic Power
Plant, normal regulatory storage for water deliveries
from SWP's West Branch, emergency storage in the
event of a shut- -down of SWP to the north, recre-
ational opportunities, and incidental flood protec—'
tion. The east/west dimension of the watershed is
approximately 24‘ miles in length, which yields an

approxi_mate area of 250 square miles.

Land Use

The watershed areas nearest the reservoir are
used pnmarlly for recreational purposes associated
with both the lake and the Hungry Valley State Ve-
hlcular Recreation area.

‘Pyramid Lake facilities are operated by the U.S.
Forest Service and offer campmg, picnicking, boating,
water-skiing, fishing, and swimming, Total visitor use ’
between 1990 and 1994 was 1,183,216. Grazmg occurs
in the watershed on a seasonal and non-irrigated ba-
sis from mid-May to mid-October. Grazing in the .
Piru Allotment involves 47,580 acres, but only 16,187
acres are actually grazed by approximately 250 cattle

(personal corhmunic:ation, Lisa Kruger, USFS, 1995).

; Geology

The watershed of Pyramid Lake is located in a/
matrix of rocks of several or1g1ns in a geologically ac-
tive area consisting of many faults and folds. The li-
thology of the Pyramid Lake watershed is nearly
equally distributed over several rock types which in-
clude marine sedimentary rocks, n'o(n‘—niarin'e sedi-
mentary rocks, and plutonic rocks of the Sierra

Nevada Batholith. San Guillermo Mountain is lo-:
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cated approximately 3 miles from the western perim-

eter of the watershed and is bounded by all three

* rock types mentioned above, but is found in a region

of sandstone, shale, conglomerate, breccia, and an-
cient lake deposits (Jennings 1977).

The northern portion of the watershed also con-
tains smallyabreas of non-marine sedimentary rocks

and volcanic flow rocks (minor pyroclastic deposits).

The watershed is in a region with well-defined fault k

traces and thrust faults located both within and
around it. ) ' ,

The perimeter of the watershed is bounded by
3 niajor faults, which include the Pine Mountain
Fault on the south, the Big Pine Fault on the north-
west, and the San Andreas Fault on the north. Mahy
- smaller faults are within the perimeter typically lo-
"~ cated at rock type boundaries where folds occur
within the same rock type.

The Coast Range, which contains Mount Pirios,
enters the watershed to the northwest. Several
mountain ranges converge With Mount Pinos in the
northwestern area which is part of the Franciscan
Complex. The San Gabriel Mountains boarder the
watershed to the east and the Santa Ynez mountains

to the south and west (Jennings 1977).

Soils o
Soils in the watershed consist primarily of sedi-
“ments from the parent rock of the surrounding area.
'USDA has not conducted soil surveys of the area.
Soils in the Lockwood Valley area support grasses for
cattle grazing, along with some pasture crops (e.g.

‘alfalfa) which are grown on a small scale.

Vegetation

In general, the scrub vegetation encompassing

. the lake is known as Chaparral, with variations oc-

curring in the type of Chaparral found in the WaterQ
shed. Changes in vegetation occur in the lower and
upper riparian areas of the larger creeks, such as
Piru Creek. California sagebrush (Artemisia
californica) and Yellow Pine forest are found in the
Lockwood Valley area (Schoenherr 1992).
Lockwood Creek flow is supported by runoff of

“seasonal rains and snow from the south slope of

~ Mount Pinos and the east slope of Mount San

Guillermo. Several ephemeral creeks converge to

~ form Lockwood Creek in the Lockwood Valley, in-
cluding Seymour Creek, Amargosa Creek, Middle

Fork, South Fork, and San Guillermo Creek. Vegeta-
tion in this area of the watershed is mostly sagebrush
scrub and yellow pine forest on mountain slopes.
~ PiruCreek is the largest creek eptefing the lake,
and flows generally from west to east. The major
tribu‘taries of this creek are Lockwood, Mutau,
Frazier, and Snowy creeks. Piru Creek flow is sea-
sonal, in conjunction with winter precipitation. Ex-
treme flow in the creek was observed on May 23,
1995, when the creek was approximately 3 feet above
its normal flood plain. At the time of the site visit in
May 1995, the creek flow was observed to be turbid
with sediments. Areas around Hardluck Camp-
grdund (Piru Creek) exhibited signs of heavy erosion,
such as deep cut banks.

Hungry Valley State Vehicular Recreation Area

(SVRA) dccupies 19,000 acres of the watershed, and

is used by off-road vehicles year-round. Hungry Val- -
* leyis directly north of Pyramid Lake. Lower Hungry



~ Summary of Existing and Potential Contamina-

“tion Sources for Pymmzd Lake

. Recreatwnal use in Watershed

* Highway/Road runoff

. Leaking underground stordge tanks
. Hazardou& material spills

* Livestock gmzihg

Valley drains into Canada de Los Alamos when sup-
plied by enough precipitation, which then flows into
Gorman Creek. Gorman Creek flows annually from

the city of Gorman, following Interstate § south to

‘Pyramid Lake. This flow is mostly underground and
" not noticeable in the dry season.‘Approximately half

of the SVRA is drained by the Canada de Los

Alamos drainage system. An unnamed creek, south

and east of Gorman Creek, enters the lake via a drain
under Interstate 5. The Apple Canyon creek is sea-
sonal in flow. All of these creeks entering the lake

have the-potential to introduce sediments.

Pyramld Lake — Potential Contami-
nants in the Watershed

Environmental Database Records Search

~ The database search for Pyramid Lake and other
adjacent areas included sites within an area approxi-
mately 1.5 miles wide beginning at Schmidt Ranch
and extending to Gorman Creek. Sites within an area
approximately 1 mile wide from the reservoir on ei-
ther side of Interstate 5 to the junction of Highway
138 were also included, as were sites within an area
approximately 1 mile wide and extending from the

northwest tip of the reservoir along Piru Creek for

- 5 miles. An area approximately 1 mile wide and ex-

tending up Buck Creek for 5 miles (0.5 miles on ei-

ther side), and up Snowy Creek from the confluence
with Piru Creek for 5 miles (0.5 miles on either side)
was also included in the area searched. Sites within
the specified search range are listed in Appendix G.

Seven emergency response notifications were re-
corded for the search area. These notifications rep-

resent transportation spills that occurred on
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Interstate 5 or Highway 138. These spills were
cleaned up and do not reach any surface water bod-
ies of the watershed. However, such spills do indicate
the potential for accidental dlscharges from trans-
portation incidents which may occur in the water-
shed. '

In October 1992, an underground storage tank
at the Emigrant Landing area of the lake was re-
ported to have leaked and contaminated soils with
petroleum hydrocarbons. A remediation plan was -
submitted to Los Angeles County and to the Los
Angeles Regional Water Quality Control Board. The
tanks were removed and a vapor extraction system
and monitoring wells were installed by the U.S. For-
est Service (Angles National Forest, Saugus, CA).
Currently, the vapor extraction system is not in op-
eration but the wells are being monitored quarterly
for petroleum hydrocarbons. The former tank loca-
tion is within one hundred ‘yards of the lake.

Other sites in the watersheds include 12 mines,
with eleven being active gold mines. These mines are
not listed as either actively discharging to surface
water or using chemicals for mining purposes, and
are considered to be placer mines that use milling
methods for gold extraction. One uranium mine also
uses a milling method for ore extraction.

One site was identified on the Hazardous Waste
Information System as accepting waste for disposal.
The site is a USDA facility in Castaic, and is located
approximately 15 miles southeast of Pyramid Lake,
which is outside of the watershed boundary.

Other 7 :
Cattle and sheep grazing occur throughout the
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~ watershed, with the potential for the introduction of
Giardia lamblia and Cryptosporidium into the creeks
and streams entering the lake.

The Hungry Valley State Vehicular Recreation

area is a potential source of eroded sediment result-

ing from off-road activities. Motor vehicle-related

contaminants such as gasoline, oil, and some metals
could also occur. Coliforms and other pathogens may
also be of concern in an area heavily used for off-road
recreation, since sanitafy facilities may not be avail-
‘ablé at all locations.

The initial Sanitary Survey determined other po-

' tential contaminant sources in the watershed, which

include the city of Gorman waste water treatment
facilities, campgrounds using private waste water
systems, mines, drainage from Interstate §, rural cab-

ins and commercial buildings using private waste

water systems, and three airplane landing strips in- -

Lockwood Valley.

Quail Lake
Land Use

The major activities in the Quail Lake (Figure 2-
8) area are recreation (mostly fishing) and cattle graz-
_ ing in areas around the northern part of the lake.
Portable toilets are at the west end of the lake. High-
way 138 passes near the lake to the south, with graz-

" ing occurring south of this road.

Environmental Database Records Search
The'database search for Quail Lake includes

sites within an area defined by 0.5 mile from the

northern and southern boundaries of the lake, and

1.0 mile to the east.

- Systech and National Cement Company are
listed in the CERCLIS database search in Appendix
G. Systech stores ignitable hazardous waste at its
Gorman site. Most of the ignitable hazardous waste
is used as fuel to help power cement kilns at National
Cement. The operations at both sites are permitted
through the Department of Toxic Substance Con-
trol. The two facilities are near, but not in, the wa-
tershed of Quail Lake. '

One underground storage tank is in the water-
shed of the lake on Quail Lake Road at the Bakeman
Farm. This tank has been at the site since 1944 and
is listed as a 500-gallon fuel oil tank. This tank is not

reported as leaking at the present time.

Other
The initial Sanitary Survey identified several

pipes directing runoff to the lake from the livestock

~ grazing areas to the north of the lake, and from the

east side of the lake. A small landing strip with three
residential buildings, which have private waste dis-
posal systems, is at the southeast end of the lake. A

cement production plant is also in the watershed.

Castaic Lake

Castaic Lake and Dam (Figure 2-9) are located
at the confluence of Castaic Creek and Elizabeth
Lake Canyon Creek, 45 miles northwest of Los An-
geles and about 2 miles north of the community of

Castaic. The Castaic project was completed in 1972,

- and provides regulatory storage for water deliveries,

an emergency water storage facility, recreational de-
velopment, power conversion, and fish and wildlife

enhancement.

Summary of Existing and Potential Contamina-

tion Sources for Quail Lake

* Recreational use in watershed

* Highway/road runoff

* Underground storage tanks

* Hazardous material spills

* Small Residential Waste Disposal Systems

e Livestock grazing
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‘Castaic Lagoon is located downstream of the -

~ Dam and provides a recreation pool with a constant
- water surface elevation of 1,134 feet. It also functions

" as a recharge basin for the downstream groundwater

basin. The lagoon provides an additional 3 miles of

shoreline and 197 surface acres. Castaic Lake State
- Recreation Area is operated by the Los Angeles
County Department of Parks and Recreation and
foer§’ﬁ$hing, boating, water-skiing, sailing, picnick-
ing, and swimming,. Visitors totalled 18,821,000 be-

tween 1972 and 1990.

- Land Use ‘

Sheep grazing occurs in the watershed on a sea-
sonal, non-irrigated basis for fire hazard reduction in
- the nOrithyvvest arm of Castaic Lake. Approximately
750:sheep (no cattle) grazé a total of 2,560 acres, of
~ which 135 acres are owned by.DWR; and the remain-
~ ing acres are owned by the Bureau of Land Manage-

ment. The grazing season is dependent upon the
“amount of rainfall the area receives in any given year
and can vary signiﬁcantly. DWR has estimated that
the avérage annual inflow into Castaic Lake from the

- watershed is about 23,600 acre-feet. ’
Between 1990 and 1995 the grazing season
réhged from none in 1991, to six months (March-Sep-
tember) in 1995,,(pefsonal contact, Shawna Bautista,

. USFS, 1995). Runoff from the surrounding grazing

areas entered the reservoir from creeks draining

these areas. , ,
A motocross track is in the watershed, with run-

off flowing into Grasshopper Creek. A recreational

vehicle park is present which accepts holding tank

sanitary waste. A large bfickyard is also located just

east of the lower lake, with any runoff from this facil-
ity entering the lower lake lagoon. ;

The Castaic lagoon is operated as a recreational
area, and is considered an afterbay of the main lake.
It is not a part of either SWPor Castaic Lake. The
lagoon was closed to body contact recreation inter-
mittently from 1990 to 1992, and has been closed in-
definitely since 1992. These closures resulted from
high levels of coliforms measured in the water column’
by the Los Angeles County Health Department.

While fecal coliforms were monitored on a
weekly basis when the swimming areas were open,
monitoring is not currently being conducted. The

beach areas have been fenced to prevent entry into

the watyer, and DWR does not know when the

afterbay will be reopened for body contact recreation.

Geology ‘ :

The watershed of Castaic Lake, which is 153
square miles (98,006 acres), is composed primarily of
non-marine sedimentary rocks and marine sedimen-
tary rocks. The focks located in the southern portion
of the watershed consist of mostly well-consolidated
sandstone, shale, and conglomerate. The northern
portion of the watershed contains conglomerate,
shale, sandstohe, limestone dolomite, marble,y gneiss,
hornfel, and quartzite. The Sierra Nevada Batholith
intrudes almost into the center of the watershed. A
small outcrop of non-marine sedimentary rocks bor-

ders a southern portion of the watershed (Jennings

and other 1977).

The watershed of Castaic Lake lies within 3 miles
of faults on both the east and west sides. To the east

lies the San Andreas Fault, and to the west lies the
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northern portion of the San Gabriel Fault. The wa-
tershe;d also contains well located fault traces as well
as thrust faults which tend to mark rock type bound-

aries.

- Vegetation 7
The vegetation of the watershed is mostly chap-
arral and is similar to Pyramid Lake. Variations of
upper and lower‘chapar‘ral exist throughout the wa-
‘ tershed. ‘

Castaic Lake — Potential Contaminants-

in the Watershed

Environmental Database Record Search

The database search for Castaic Lake includes
sites within a 2-mile zone around the perimeter of
the lake. Sites within the specified search range are
listed in Appendix G.

‘Hazardous waste is generated at the lake
through various maintenance activities by DWR.
However, these DWR maintenance facilities are
below the lake and posé little or no threat to SWP
- water quality. Since 1989, the following hazardous
waste has been generated: asbestos (1.68 tons), waste
oil (15.56 toﬁs), oil containing waste (6.3 tons), organic
liquid mixture (1.87 tons), and organic solids (2.25

tons).

‘Other

All sanitary waste from the recreational facilities
at the lake are removed and transported to the
county waste WTP in Castaic Junction. The Warm
- Springs Rehabilitation Center, which has its own

waste water collection and treatment and disposal

system, was identified as a possible contaminant
source in the initial Sanitary Survey. Other possible

sources of contaminants in the watershed include

drainage from mines, runoff from Hughes Road, and

“cattle and sheep grazing.

Silverwood Lake

Silverwood Lake and Cedar Springs Dam (Figure
2-10) are located on the West Fork of the Mdjave
River within the San Bernardino National Forest,
about 30 highway miles north of the city of
San Bernardino. The facility is a multipurpose
project completed in 1971 that serves as a regulatory
facility, as well as a water source for agencies supply-

ing the surrounding mountain and desert areas.

Land Use

The Silverwood Lake State Recreation Area is
operated by DPR, and offers camping, picnicking,
boating, water-skiing, fishing, swimming, bicycling,
and hiking, on 2,400 acres. Visitors totalled
2,091,654 between 1990 and 1995 (DPR 1995).

Waste water collection systems exist at the Ce-
dar Springs Dam, the Sawpit Canyon Recreational
Area, and the Cleghorn Cove Recreational Area. At
Cedar Springs Dam, septic tanks and a leach field are
used for sanitary waste disposal. The sanitary waste
from Sawpit Canyon is sent through lift stations and
pipes to the Crestline Sanitation District Cleghorn

- Wastewater Treatment Plant located to the south-

west of the lake. Sanitary waste from the Cleghorn
Cove facilities is stored in an underground holding
tank until it is pumped to the Crestline Sanitation
District Cleghorn Waste WTP. Other recreational

- Summary of Existing and Potential Contamina-
tion Sources for Castaic Lake

* Recreational use in watershed

* Highway/road runoff

* Underground storage tanks

* Hazardous material spills

o Wasterwater treatment system spills/failures

* Livestock gmzihg
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areas around the lake use chemical toilets for sanitary
waste, which are serviced by truck; along with float-

ing toilets which are serviced by bargé—moUnted

 truck. -

Grazing has not occurred in the watershed area

since 1990. Grazing in the Pilot Rock Allotment, lo-

cated on the east side of the lake, has not occurred:

since permits were rescinded in 1993. The allotment
was not in use in 1992, and records are not available
 for1991. However, in 1990, 40 cattle were present on
,‘a seasonal basis between mid-March and mid-No-
vember. A total of 1,950 acres were grazed at that
time (personal contact, Melody Lardner, USFS, 1995);

" The Silverwood Lake watershed is 29 square

miles (18,872 acres),‘and is located 5 miles northeast

of thc San Andreas Fault. DWR has estimated the av- \

erage annual inflow to Lake Silverwood from the wa-

tershed to be about 30,000 acre-feet/year.

Geology

The central portion of the watershed contains

granite, quartz monzonite, granodiorite, and quartz
diorite. The southern portion of the watershed con-
tains a complex of igneous and metamorphic rocks,
consisting of mostly gneisses and schists. In the
northern part of the watershed, Highway 138 bisects

aregion of alluvium, lake, playa, and terrace deposits,

and a region of loosely consolidated sandstone, shale,

and gravel deposits. The watershed contains well-lo-

cated fault traces that occur in the batholith rocks as
~ well as in the Vgra/nites. B

- Soils primarily consist of sediments from the par-
ent rock of the surrounding area. USDA has not con-

‘ducted detailed soil surveys in this area of the county.
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Soils north of Cedar Springs Dam are described as

loamy and sandy sediments (USDA 1971). -

Vegetation , ‘

The lake is in the rain-shadow of the San Bernar-
dino Mountains, which has a varying effect on the
climate and weather of the watershed (Schoénherr
1992). Proximity to the ocean also playS arole in the
régionél climate and vegetation of the watershed.

~ The lowerﬁnorth'e‘rn area of the lake is predomi-
nately Desert Chaparral. The East Fork of the.
Mojave River is similar to the West Fork in vegeta-
tion and precipitation, and both are mostly Desert
Chaparral. The West Fork of the Mojave River flows

seasonally and supports oaks and sycamores. Yellow

Pine forests in higher elevations are in the southern

portion of the lake.

Silverwood Lake — Potential Contami-
nants in the Watershed '
Environmental Database Records Search

' The records search for Silverwood Lake includes
sites within a 2-mile radius around the lake (except

for the northern dam face); an area 1.0 mile wideup

~ the west fork of the Mojave River for approximately

2.5 miles; and an area 1.0 mile wide up the East fork
of the West fork of the Mojave River. Sites within
the specified search area are listed in Appendix G.
Two leaking USTs were found in the watershed
of the lake. Both were located at the Cedar Springs
Dam, and DWR was identified as the responsible
party. However, the DWR facility is located below
the dam and poses little or no threat to SWP water
qualify. The removal of a 2,000-gallon gasoline UST
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Summary of Existing and Potential Contamina-
tion Sources for Silverwood Lake ‘

* Recreational use in watershed

. Highwaj/roéd runoff

o Leaking underground storage tanks
* Hazardous material spills

* Wastewater treatment system spz'lls/failures

and a 2,000-gallon diesel UST occurred in 1994. All

removal activities were in conjunction with San Ber-

nardino County and Lahontan Regi(’)nal,Watef
Quality Control Board recommendations. No fur-

ther action has been taken at the dam site.

Other

While there were no problems reported with
the single floating toilet on the lake, there was one
incident of vandalism involvihg a lift station. The
incident, which DWR responded to, occurred in
1991 when tampering resulted in the release of an
undetermined amoﬁnt of the lift station content into
the lake. The lift stations-normally pump sahitary
waste to the waste WTP. ;

Crestline Sanitation District. The waste water
handling facilities consist of four waste WTPS{,

which include the Cleghorn, Seeley Creek, Pilot

~ Rock, and Huston Creek planfs. All plants provide

secondary treatment of effluent (0.8 mgd average dry

weatherﬂow, combined), and all are located above

~ Lake Silverwood. EVfﬂuent is discharged by a single

11-mile long outfall pipe to Summit Valley and the
Las Flores Ranch, where it is applied to pasture land
or is directed to percolation ponds. ‘

BetWéenJanUary 16, 1993, and January 25, 1993,

a failure resulted from construction-related damage

to the outfall when a fence post was driven through
the outfall pipe. Approximately 11 million gallons of
treated and disinfected effluent was lo;st to the East
Fork of the West Fork of the Mojave River. The spill
was approximately 100 yards north of Highway 173
on Las Flores Ranch proi)ert’y, and eventually flowed
1.5 miles into the West Fork of the Mojave River.
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The location of the spill was below Lake Silverwood.
Repairs to the outfall pipe were completed' on

January 25, 1993. Due to the nature of the spill, it

. could not be cleaned up. As a result of the failure,

modifications were made to the outfall, and a fine

was assessed by the Lahontan Regional Water Qual-

- ity Control Board. A low-flow alarm and a holding

* vault have been installed since the event. -

Lake Arrowhead Sanitation District. The waste

water handling facilities consist of two waste WTPs

‘ (\W illow Creek and Grass Valley), with an average
‘flow of 1.7 mgd. The treated effluent is conveyed by

pipeline to a 380-acre farm located in Hesperia,

where it is used to irrigate pasture land. As of 1994,

 there were 9,497 connections, which include 81 new

connections added in 1994 (Lake Arrowhead Com-
munity Services 1994). '

The system is-currently béing upgraded to a ter-
tiary treatment standard, which’is now undergoing
review by the Lahontan Regional Water Quality
Control Board. The sanitation district will ask the
Regional Board for permission to discharge to wet-
land ponds located nearby when the tertiary up-
grades have been completed. Any system failures
would involve Grass Valley Creek or the
Lake Arrowhead drainage basin, but not the

Silverwood Lake watershed. Lake Arrowhead is a

~ source of drinking water for the District.

Lake Perris

Lake Perris (Figure 2-11) is a terminal storage fa-
cility of the SWP. It is located in northwestern Riv-

~ erside County about 13 miles southeast of the city of

Riverside, and 5 miles northeast of the town of Perris
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which has a population jI,Ioo' (California Depart- .

~ ment of Finance 1995). The reservoir, which was

‘ completed in1974, is amultipurpose facility provid-

- ing water supply, recreatron and fish and wrldhfe‘

’ enhancement

E - Land Use ‘

 Lake Perris State Recreatron Area is operated by
DPR and offers camprng, picnicking, horseback
riding, sail and power boatmg, water-skiing, fishing,
sWimming, hiking, bicycling, ,hun‘tirng, and rock

~ climbing. Many of the recreational facilities at the

lake are located on either the nOrth shore or on

'Allessandro Island and include the marma, picnic

areas, and campgrounds Other smaller recreational

 areas are also located throughout the Watershed ‘

There is almost no other development in the water-
shed other than the recreational facilities associated
with the lake, Wlth all other new residential or com-
mercial development currently being outside the
watershed. Visitors totaled 6,988,868 between 1990
- and 1995 (DPR 1995). Grazmg does not occur in the

watershed.

\ Geology

The rocks in the area consist of granite, quartz

monzomte granodlorrte and quartz diorite. The

majority of the watershed is unconsolidated and

- semi-consolidated alluvium, lake, playa, and terrace
deposits. The Sanjacmto Fault borders the eastern (

‘side of the watershed, and is the only major known

fault in the Lake Perris area.

Soﬂs a
Upland areas north south, and east of the lake

~ have well-drained sandy loams and fine sandy loams

on granitic rock (USDA 1971). The lake bed and

shoreline areas consist of well- dramed sandy tosandy

loam 'soils on alluv1al fans

Vegetation

Vegetation in the watershed is classified as a
Coastal Sage Scrub communitydominated by Cali- '
fornia Sagebrush (Artemisia califdrnica) and Coast

 Brittle-brush (Encelia californica) (Schoenherr 1992).

' Lake Perris — Potential Contaminants

in the Watershed

; Env1ronmental Database Records Search

_The records search for Lake Perrrs included srtes
wrthm a 2.5-mile radius from the approxrmate cen-
ter of the reservoir. Sites contained within the search '
range are included in Appendix G.

' “An underground storage tank leak was located at ’

the Lake Perris Marina. Thrs tank was reported to
have leaked gasolme mJuly 1994 which reached sur-

face water. Volume Services Company reported a
loss of 5,000 gallons of gasoline from one of the three

10,000-gallon stora;ge tanks at the marina. , |

Volume Services Company is taking responsibil-
ity for cleanup and remediation at the marina. Ac-

cording to the Santa Ana Regional Water Quality

‘Control Board, the tank was removed in February

1995, with the excavation observed by the Riverside

County Health Department. A vapor extraction sys-
tem and monitoring wells have been installed as part

of the remediation effort.
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One five-gallon spill of hydrau’lic' generator oil
was reported at the reservoir intake tower, but the
spill did not reach the water and the small amount of
material poséd little or no threat to SWP water qual-
ity. The Los Logos maintenance area appeared in the
database searches as a RCRA hazardous waste gen-
~erator of oxygenated solvents and pesticide wastes,
but the significance of this site as a potential source
of contamination has not been assessed. With the
exception of individual cans of paint thinner, or simi-
lar waste, there were no reports of illegal dumping of
either solid or hazardous waste materials in the wa-
tershed in either the environmental databases
searched or from DPR staff at the lake.

Three active stone qﬁarries were reported in the
search area. These quarries, however, are not in the

watershed.

~ Other

Permanent and portable sanitary waste facilities
are located at various ‘points around the lake, with
the permahent facilities being supplemented with 1
chemical toilets where necessary. Sanitary waste
water from the permanent sanitary facilities is re-

moved from the watershed by lift stations and piped

to the Eastern Municipal Water District waste

WTP. The waste from the portable chemical toilets

is removed by truck (daily during the summer) and

transported to the sanitary dump station at the

campground where it is pumped out of the water-
shed to the same waste WTP. The main pump sta-
tion for removing the sanitary waste from the
watershed is located near the parking area for the
boat launching area, and has experienced no reported

problems.

There are 32 permanent restroom buildings in

the park located at the campgrounds and at the

* marina at the north end of the lake. Thirteén are

located in day-use areas above the two swimming
beaches, and are about 200 feet to 1,000 feet from
the lake. These permanent facilities are supple-
mented by 46 portable chemical toilets. During the
sﬁmmer,y 16 chemical toilets are placed directly on
the swim beacheS‘approxiniately 50 feet from the
water to encourage their use. No sanitary system

problems or failures were reported at either the per-

" manent or the chemical toilets. The single dump

station at the canipgroﬁnd, which has experienced
no reported problems, is approximately 2,000 feet
from the water, with the waste removed directly
through the sewage system and out of the watershed
to the waste WTP. No septic systems are in the
watershed. '

There have been some minor fires, none of

which affected water quality. One was a brush fire on

the east side of the park in the summer of 1995 that.

burned approximately 450 acres, and the other was

a controlled burn at the site of the dam. Most

Summary of Existing and Potential Contamina-
tion Sources for Lake Perris ‘

* Recreational use in watershed

. Leaking underground storage tanks

* Wastewater treatment system spills/failures

fires are small and are associated with the camp- -

ground areas. ,

‘While no equine or other stables are in the wa-
tershed, approximately 250 horses were brought into
the park during I9§5 for recreational trail riding.

As reported in the initial 1990 Sanitary Survey,

~ the swimming beaches, particularly at the north.end

of the lake, had problems with high total and fecal
coliform contamination in 1985 and 1986. The con-
tamination resulted in the closure of beaches for

short periods of time. Since that time, a visitor edu-



cation program has been i in effect.

The program consists of notices posted at the
park entrance regarding sanitary practices, and fliers
given to visitors. Informational signs are also posted

at the beaches, and lifeguards are alert for children

wearing diapers entering the swimming areas, which -

is not allowed. The beaches have not been closed

since the program began.

- The Riverside County Health Department col-
lects samples on a monthly basis for total and fecal
coliforms. The park also samples the swimming ar-

eas from apprommately Memorial Day to Labor Day.

Samtary Survey Update Ques-
tionnaire

The questionnaire was sent to various municipal

water agencies in the State of California that con- -

tract for and treat SWP water. It was intended to
provide supplemental information in support of thlS

Sanitary Survey Update. While some of the agencies

"~ Table 2- 2
 SWP Water Treatment Concerns and Treatment Success
‘ NUMBER OF CONCERN : SUCCESS
PROBLEM RESPONDENTS Low Moderate High Low ~Moderate High
Water Quality Parameters 2 - 1 1 2
~ Turbidity 9* 2 1 6 2 6
- Temperature Variations 3 3 1 1 1
pH - 3 1 2 1 2
Alkahmty 2 1 1 2
Taste and Odor -8 6 2 6. 2
Algae 7* 1 3 3 4 2
MIB/GEOSMIN 4 1 3 9 1 2
Trihalomethanes 5* 1 4 1 2 1
‘Total Organic Carbon 5 2 3 1 1 3
Bromide Levels 4 2 2 1 2 1
Metals ) 3 3 4 2

*Mojave Water Agency stated concern but does not have treatment facilities.

51

did not report any problems using SWP water, other
agencies did experience difficulties treating water sup-
plied by SWP. A total of 16 questionnaires were re-
turned out of 18 (89 percent). A sample questionnaire
isin Appendix D.

- The agencies that responded to the questionnaire

~ were Alameda County Flood Control and Water Con-

servation District, Alameda County Water District,
Antelope Valley/East Kern Water Agency, Casitas
Municipal Water Disttict, Castaic Lake Water
Agency, Yuba City, Crestline-Lake Arrowhead Water

“Agency, Lime Saddle District, Kern County Water

Agency, MWD, Mojave Water Agency, Napa County
Flood Control and Water Conservation District,

Plumas County Flood Control and Water Conserva-

~ tion District, San Gabriel Valley Municipal Water

District, Santa Clara Valley Water District, and
Solano County Water Agency.

SWP Water Treatment Concerns and
Treatment Success
Agencies that experienced difficulties treating

water for municipal and industrial users because of the

‘quality of SWP water are summarized in Table 2-2.

The questionnaire asked the water agencies if
they had difficulties treating SWP water, and to iden-
tify both the problem and any contributing factors.
They were then asked to rate the level of concern they

had for each of the problems identified. The question-

' naire also asked the agencies to describe how they had

addressed these problems in the treatment process,
and to rate how successful they were in dealing with
them.

Turbidity wasa majer concern for.many of the 16
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agencies responding. They stated that turbidity was
related to storm water runoff into the Aqueduct,
increased amounts of precipitafion, flow changes
within the Aqueduct and pipelines, increased use of
“water over the ‘weekend, and in some places, high
wind. Treatment methods used by various agencies
“to handle higher than normal turbidity included in-
creased coagulant dosages, adjustments to the
amount of disinfectant chemicals used, increased use
of alum, reduced filtration rates, and increased lev-
els of staffing for the water treatment operators.
One agency reported that 1995 was the most
challenging year ever for turbidity-related problems.
Turbidity as high as 200 NTU was seen in its source
water. Another agency reported increased sludge
buildup in its basins that had to be rinsed every 15
days, instead of every six months under normal con-
ditions.

‘Water quality parameters such as temperatﬁre
variations, pH, and alkahmty were concerns for a few
agencies. Teinperature variations were considered a
high concern for several agencies on a daily basis.
While the cold water in the morning was not a prob-
lem, when the water warmed up in the afternoon,
flocculants were more difficult to manage making it

harder on the filters. Shortened filter runs due to

early breakthrough and increased filter washing were

necessary changes in the treatment process. Tem-

- perature inversions were handled by trying to opti-

mize the coagulation and sedimentation process
with coagulant polymer dosage adjustments.

The pH variations were of both low and high

concern depending on the agency. Changes in pH,

particularly high alkalinity, create problems with the

codgulants in the sedimentation basins resulting in
the need to adjust the coagulant dose.

Taste and odor were other concerns expressed
by many agencies, and appeared to be closely related
to algae blooms and subsequent decay in the Aque-
duct and reservoirs. Seasonal factors, such as warm
summer months, were reported to have an effect on
the taste and odor problem. Other responses related
to algae blooms were methylisoborneol/geosmin,
pondweed blooms, and high nutrient loading. Fresh
water shrimp were also a concern. The agencies ad-
dressed these issues by blending SWP water with
alternate sources, and by increasing -the amount of
treatment chemicals used. Mechanical removal was
another method used to deal with the algae problem.

Total organic carbon (TOC) and bromide cre-
ated many treatment challenges for some agencies.
These two constituents have been shown to be re-
lated to an elevated level of trihalomethanes
(THMs). Many responding agencies rated this prob-
lem highly. The high THM precursor levels are cur-
rently forcing water agencies to consider the use of
ozone as a means of meeting any future THM regu-
lations, and some believe they may have to secure
other sources of water.

The agencies have reported that the increase in
THMs is due to several factors, which include high
organic matter content, decaying organic matter, and
sea water intrusion in the Delta causing elevated lev-
els of bromide. Agencies that currently use ozone to
treat SWP source water responded that bromate
producfion was a problem.

Finally, other responses to-the questionnaire in-

dicate that metal constituents in the water have cre-



ated treatment problems for a few water agencies.
Seasonal manganese concentrations have been

around 3 to 4 mg/L, and are believed to be related to
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sediment accumulation in the Aqueduct. Water
treatment facilities can treat high metal concentra-
tions by increased use of pre-chlorination and by

flushing out the distribution system more frequently.

Iron and aluminum have created problems in treat-

Table 2-3

stlnfectants/Dlsmfectlon By-Products Rule, Phase1 ing water from the SWP. Iron is a problem for treat-
ment facilities using ozone, since iron precipitates on

METHODS PROPOSED TO COMPLYWITH‘RULE 'AGENCIES

* Changes in coagulants

Alameda County Water District

Use different disinfectants; GAC or membranes

Antelope Valley/East Kern Water Agency

~ TOC removal before disinfection Castaic Lake Water Agency
- San Bernardino Valley Municipal Water DlStrICt
Use of chloramination as a secondary disinfectant Castaic Lake Water Agency
Feed Pre-Cl2 Yuba City -
Treatment process design and‘chemicalf , Yuba City
 treatment processes ' Crestline-Lake Arrowhead Water Agency
Kern County Water Agency

'Utilize ozone as a treatment practice

Table 2-4

Contamination Sources, Sltuatlons and Events

SITUATION

Crestline-Lake Arrowhead Water Agency
Metropolitan Water District of Southern CA

CONCERN

Agricultural runoff to source waters

. Herbicides, pesticides, selenium, pathogens, TOC

Seawater intrusion

Chlorides and Bromides

Algae and other aquatic Plant blooms

Taste and odor, disinfectant by- products

‘Wastewater discharges to source waters Various
Chemical spills ' Various
Application of copper sulfate to. Aqueduct Elevated Copper levels

Infrequent sewage spills into Silverwood Lake:

Coliform/pathogen contamination

Sediment in the Aqueduct

Heavy Metals in the source water

Asbestos

Natural oecurring asbestos runoff into Aqueduct

Possibility of accident on an over
crossing of the aqueduct

Major impacts to the SWP delivery system

Animal grazing in the watersheds

Cattle waste Washing into the canal and reservoirs

Arroyo Pasajero Storm water

Large amount of sediment entered Aqueduct

Break in Chevron Oil Company pipeline

Crude oil released into Aqueduct

Groundwater Pump-in to SWP

Degradation of SWP water quality

Potential petroleum product pipeline
contamination of SWP water supplies

Possibility of contamination of the water source

the ozone diffusers. Aluminum is managed by adjust-

‘ing the amount of alum used to treat the water.

Other 1nfrequent problems are asbestos and heavy

metals.

Proposed Regulation

The questionnaire also asked water égenciéé if
they are anticipating difficulties complying with the
proposed Disinfectants/Disinfection By—Plf’oducts
Rule, Phase 1. Of the 12 respondents to this question
(66 percent), four of the agencies were currently op-
erating under the Phase 1 speciﬁcationé and were not
anticyipatingcompliance problems. Those eight agen-

cies that were anticipating compliance problems

‘were asked to state what changes they would have to

make in order to meet these new requirements.

These changes are summarized in Table 2-3.
Agencies were questioned about monitoring of

cither source and/or finished waters for Giardia

lamblia, Cryptosporidium, or coliforms. They were

~ asked to discuss their findings and the analytical

method used. The number of agencies performing
pathogen monitoring was 11 of 18 (61 percent). For.
coliforms and E. coli, a variety of analytical methods
are presently being used, and include MMO-MUG,
MFC (fecal coliform), C+MUG for fecal and E. coli,
MPN for raw water, multiple tube method, and
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MTF and Colilert methods. For Giardiu lamblia and

Cryptosporidium, only the Standard Method and ICR 7 .

“method are used. Pathogen data obtained from vari-

ous water agencies are discussed in Chapter 4.

Contammatron Sources Situatlons
~and Events ,
, F1nally, the questionnaire asked water agencies

if they were aware of any sources of contamination,

events, or situations that could adversely impact the

_ quality of SWP source water. The responses of the
9 agencies providing information are summarized in
Table 2-4. ' ‘ '

DW R Groundwater Pump—in
Policy
Based on drought emergency conditlons, DWR in-

' stituted several interim one-year policies (1990, 1991,

1992, and 1994) for acceptlng groundwater pumped '
s 1nto SWP from water contractors. Acceptance of

non-project water was allowed on an emergency ba-.

~ sis during drought conditions provided it did not

 result in significant degradation of SWP water qual-

ity, toxicity to fish and wildlife, or adverse changes N

in the suitability of the water for its beneficial uses,

mcluding municipal, industrial, agr1cultural orrecre-

~ ational purposes. An example of the lastest version

of these pump-in policies which were last amended

- in April 1994 is included in Appendix F, “Historical

DWR Policy of Non-Project Groundwater Inflow.”

~ Pump-in Water Quality Criteria
Groundwater in the San Joaquin Valley poses

potential water quality concerns. Some groundwater

in the San Joaquin Valley has high salt and trace ele-

~ ment concentrations due to displacement of ground-

. water with irrigation water and drainage water (Fio

and Leighton 1994). As part of its pump-in policy,
DWR established water quality criteria based on
DHS Drinking Water Standards to determine

whether or not to accept water into the Aqueduct

© (see Appendix F). Fifteen water quality cdn,stituents

were monitored, including arsenic, selenium, nitrate,

chlt)ride, sulfate, total dissolved solids, and specific

~ conductance.

- Pump-in Water Quality quitoring

Water quality monitoring for the pump-ins to '
the California Aqueduct was conducted by DWR’s
O&M and USBR staff (Figure 2-12). Routine monthly

and birnonthly sampling was established to monitor

both pump-in and Aqueduct water quality. Water
quality data from 1990 to 1992 were published by
DWR in the report entitled, Analysis of Water Qual-

ity Impacts from Groundwater Pump-in on the State
* Water Project, 1990-1992. Table 2-5 presents a sum-

mary of water quality results for this time period.
The data indicate that n‘iuch variation exists be-
tween the reaches of pump- in water quahty when
compared to Aqueduct water quality. Many reaches g
had pump-in water samples with higher constituent
concentrations than water samples from the Aque-

duct. However for most reaches, downstrearn water

; quahty changes in the Aqueduct were not,observed.

Future Groundwater Pump ins to the
Aqueduct

Currently no policy provrdes for pump—ins ona
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California Aqueduct

Check 13 to -
Check 21"

San Luis Canal

" Check 21 to
. -Check 29

‘Check 29 to

Check 41

California Aqueduct

Summary of Pump—m Water Quahty Table 25

Downstream
of Check 41

— June - SR —e —_
1990 December -
Pump-in Period January — " March— February - May -
‘ 1991 ) ‘December December - December December
Pump-in Period January - " January - . January - January —
1992 February December “December* - December**
Pump in Perlod : - ,
Total (acre-feet) 128 216,214 91,537 16,256 11,966

* Except March,]une,Jul&, August,jand October
** Except August

PUMP-INS:

Pump-ins compared to upstre'am Aquéduct value

@ ow:r: \ ’
More than 75% of pump-in samples had
values lower than tll'::e maximum Aqueduct
level during months of actxve pump-ms

@ :oun

25 - 50% of pump-in samples had values
higher than the maximum Aqueduct level
during months of active pump-ms

HIGHER:

50 - 75% of pump-in samples had va]ues
-higher than the maximum Aqueduct level

during months of active pump-ins.

() MUCH HIGHER:
" More than 75% of pump-in samples had
values higher than the maximum Aqueduct
level during months of active pump-ins.

AQUEDUCT:

Downstream change in constituent value

B ower:
Mean annual Aqueduct values were lower
downstream of pump-ins.

B ~one ,
'No detectable change in Aqueduct values
downstream of pump-ins.

HIGHER: , ‘
Monthly or annual mean Aqueduct values
were higher downstream of pump-ins.

[ ] MuchH HiGHER:

Mean annual Aqueduct values were ‘
significantly hlg?‘ner downstream of pump-
ins.
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56 Ground Water Pump-in Sites

-drought ernergency basis. Future non-drought
programs may be allowed and will be governed
by a long-term policy that is currently being
developed by DWR and SWC.

Population Growth

Population growth in the Central Valley of -

California has continued to increase during
the past several years (Department of Finance
1995). Increased population growth is ex-
pected to place additional demands on the
water supply system. Such growth will also
likely impact the quality of existing water sup-
 plies through increased input of contaminants

to source waters resulting from urban runoff
_ and other non-point sources of contaminants,
~waste water treatment discharges, and point-

sources of contaminants associated with in-

dustrial growth.

Pesticide Use by DWR

Various pesticides are used by DWR to con-
trol weeds and other pests along the Aqueduct

and other associated SWP facilities. The pes-

ticides listed in Appendlx E are applied ac-
~ cording to label instructions provided by the
manufacturer for listed uses.

When pesticides have been found in
SWP they are usually at very low concentra-
tions and widely distributed. In general, these
chemicals have also been present in the Sac-
ramento and San Joaquin rivers when they are

found in SWP. Pesticide applications by

DWR are too small and localized to account

for the distribution found in SWP.

Figure 2-12
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State Water Project Emergency

Action Plan

" Introduction
The main purpose of an Emergency Action Plan
(EAP) is to providé comprehensive, easy to follow,

- and up-to-date information to the persons respond-

ing to emergencies. It also serves as a reference for

pre-emergency training.

EAPs for each of the five Field Divisions of
SWP follow essentially the same format. The stan-

dardized format serves two main purposes. First, per-
sonnel transferring from one Field Division to

another will be able to more readily understand an

EAP for their new location if the format is familar.

" Secondly, a consistent format expedites the response
of the Project Operatiohs Center (PQC) to an emer-
généy in any particular Field Division because the
dispatchers know where to look within that Field

Division's EAP. POC provides overall control of
. water flow within the SWP system. Area Control
Centers (ACCs), linked to POC, share operatxonal
responsﬂ:nhty, and also utilize EAPs.

EAP format is des1gned to provide loglcal pre-
emergency training, to pr0v1de quicker reference in
emergenc1es and to make updatmg easier. It is based
upon the format recommended in Analys1s of Emer-
gency Plans of Agenmes Operatmg State Water
Project Facilities (G. Laverty May 1990), which was
“included in the initial Sanitary Survey of SWP.-
- The EAP is divided into five parts: Basic Infor-
mation, Emergency Response, Appendices, Enclo-
~sures, and Over-sized References. Part 1: Basic

- Information includes background information and
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gu\idance\'as to how the EAP should be iﬁlplemented.

Part 2: Emergency Response contains specific emer-.

‘gency response procedures that are not expected to

change over time. Part 3: Appendices contains infor-
mation that may. require updating occasionally.

Items such as descriptions of aqueduct check struc-
tures, reportmg forms, and turnout summarles are

contained as appendices. Part 4: Enclosures include

'~ information that will be frequently updated (names,

phbne numbers, etc). Part 5: Over-Sized References
contains fold-out maps and facility lists.

The emergency response procedure for a par-

~ ticular emergency consists of a core set of directives

that may reference additional emergency response
procedures, more specific information contained as
an appendix or enclosure or, if necessary, an emer-
geﬂcy reference not contained in the EAP. The EAP

should be as self-contained as possiblé in order to

ShOI'tCIl response time.

Copies of the EAP are kept at the Project Op-
erations Control Center and all Area Control Cen-

ters.

Emergency Action Plan Mam—
tenance Procedure

To be most effective, the EAP must be kept current.

The format of these plans is designed to facilitate up- |

"dating by putting information that requires frequent

changes in a specific area. Part 4: Enclosures contains
information which will be updated most frequently.

The information contained in Part 3: Appendices =
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‘ may require occasional updating. Parts 1 & 2, Basic
Information and Emergency Response, should re-

quire little updating

~ Generally, the Field Division is respon51ble for

) updatmg the EAP. However the information in cer-

tain sections originates from Headquarters and not

~ from the Field Division. The maintenance of these

_ sections is, therefore, the responsibility of the Civil
Maintenance Branch of O&M. A list of the section
‘maintenance assignments is located in Appendix C.

- Copies of the revised plans are sent to all hold-

ers of the EAP with instructions to replace outdated

pages with the revised pages. A 11st of the holders of |

~ the EAP for each Field Division is provrded in'each
- EAP (see example in Appendix C)

Emergency Action Plan Maintenance ;

) Resp0n51b111ty

The O&M Field D1v1310n Emergency Com—
mand Coordinator and the C1V11 Maintenance
Branch of O&M are responsible for updating the
EAP by July 1 of each year. EAP also receives addi-
tional review during the annual Civil Maintenance

Inspection

Emergency Management and
~ Duties

Unusual events in the SWP are classified into three

general categories in order to help define the re-

quired management activities and personnel re-

sponse. These categories are:
Incident
Emergency
Disaster

To deflne the proper response further the
Emergency category is divided into three classes:
Class 1, Class 2, and Class 3. These terms are defined
below - ]
SWP Incident: An occurrence affecting the mteg— ©

rity of some portion of the SWP and requiring

 action beyond the routinely prescribed mainte-
nance and repair procedures but within the ca-
pabilities and authorlty of normally assigned or
‘ a551gnable SWP personnel. An SWP Incident
does not constitute an emergency and will be-

dealt with by intensiﬁed Field Division effort.

SWP Emergency: Any occurrence which involyes/ :

actual or potential damage to SWP facilities
and/or personnel or to the general public welfare
which cannot be dealt with in a timely manner
without using methods or procedures beyond:
those ayail‘able in the normal operation and
maintenance organization. SWP ‘Emergency‘

‘ ~ Status exists during an SWP emergency and lasts
until the completion of remedial action. SWP
Emergency status involves activation of the pro-
cedures contamed in EAP and invokes special
emergency fiscal procedures. The followmg clas-
sifications describe the severity of the emer-
gency and help to further define the procedures
to be followed. |

Class 1 Emergengz Is w1th1n the capabihties of the

 Field Division O&M organization, and not ma-
terially affecting operations in any other Field

- Division. May require the use of private contrac-
tors under Field Division direction and use of -
‘exempt fiscal authority up to a maximum com- | '

mitment of $50,000. Declarable by the Field



Division Chief or the designated alternate.
Class 2 Emergency: Requires use of exempt fiscal
authority ‘up to a maximum commitment of
$500,000. Declarable by the O&M Division
Chief or the designated alternate. Will probably
require coordination with the Office of Emer-
gency’ Services (OES) State Operations Center
and the use of private contractors under Field
, Divisién direction. -
Class 3 Emergeng;: Requires use of exempt fiscal
authority for commitments in excess of
$5oo,ood. Declared only on authorfty of DWR
Director. Will require coordination with above-
mentioned entities.
SWP Disaster: A condition resulting in major dam-
- age to SWP facilities, which is beyond the physi—
cal or financial resources of the SWP. A disaster
will generally involve a major re-evaluation of the
- involved and interrelated SWP facilities, and
will probably require Legislati{fe authorization of
special fun‘ding.‘

Emergency Duties of Field Division
Personnel |

'Each Field Division employee is réquired to

thoroughly know his or her emergency duties. The
- management of SWP has confidence in the ability of
all the Project's personnel to make rapid-action de-
cisions and prefers reasonable error to non-action
~ when time is critical. Listed below are the emergency
responsibilities of positions that usually play key
roles during emergencies. , | :

Field Division Chief: Responsible for the overall

plan for emergency operation and for bringing to
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the atténtion of management decisiqhs which re-
quire approval of the O&M Headquarters. The
Field Division Chief shall determine if a Head-
- quartérs'» investigation is called for pursuant to
" Project O&M Instruction OP-24. If so, he/she
shall notify the Chief of the Water and Plant
Engineering Office as soon as practicable, but no
later than 24 hours of the occurrence of the in-
‘cident. Such notification may be channeled

| through ACC and POC to expedite contact.

 Emergency Command Coordinator: Assigned to a

particular individual (usually HEP Operations
Superintendent) by the Field Division Chief. The
Emergency Command Coordinator is under the
direction of the Field Division Chief, is in charge
of the Field Division Command Post, and coor-
dinates all activities associated with the SWP
Emergency or Disaster. The Emergency Com-
mand Coordinator is also responsible for main-
tenance of EAP. - o | \
HEP Operations Superintendent: Responsible for
all operations involving plants, aqueducts, and
reservoirs. Any work which affects systém opera-
tion will be coordinated through HEP Opera- -
tions Superintendent. ' ;
Chief HEP Operator: Responsible for the operation
of plants, control of the remote operation of -
check structures, and the operation of the Area
‘Control Center. | |
Area Control Center Senior Operator: Responsible
for notifying the Chief HEP Operator, the
| Projéct Operations Center, and HEP Operations
- Superintendent of conditions affecting the sys-

tem. This information will be used to determine
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if the procedure specified in the EAPis to be p'lit, ’
into action. If necessary, POC will inform other -
Field Divisions affected by the emefgengy. All
instructions to Field Division per’sonneI foi‘ the -

operdtion'of Plant units or gate operations will

‘ come through ACC Senior Operator ‘
- Civil Maintenance Superintendent: Respon51ble

- for assignment of personnel to any affected area

-~ requiring aid. This includes moving equipment

 and supplies needed to take care of the emer-

- gency. The work will be coordinated with the
HEP Operatlons and HEP Maintenance Super-
intendents. , ‘

- HEP Mamtenance Supermtendent Respon31ble

~ for assigning mechanics, electricians, or techni-
cians to the affected Plant or équeduct check. If

7 required, the work will be coordinéte‘d with
'HEP Operations Superlntendent or the C1v11
Maintenance Superintendent.

Supervising Power O&M Engmeer Respons1ble

- for assigning Field Division Engineering Branch

staff for technical support during an emergency.
This effort should be coordinated with other Su-

permtendents and the Emergency Command :

Coordmator as necessary

. RegwnalAdmmtstrattve Q[ﬁcer Respon31ble for =

~ obtaining emergency funds, supphes and ser-

‘ vices (such as aenal ﬂlghts) He or she is also re-
sponsible for prov1dmg security measures and

for requestmg staff from other sources. -

cF1gure 31 illustrates the general emergency man-

agement system for SWP. The number of entities

*. shown on the chart that would become involved in

the management of an SWP emergency depends

upon its severify. For example, a Class 1 emergency
would probably not rekluire establishing DWR Com-
mand Center or c00rdinating with OES State Opera- -
tions Center. Dﬁring a SWP Disascerv, however, all

the entities identified in the diagram would be in-

~ volved. This diagram only describes the general inter-

action between agencies and departments during an

- emergency, and should not be used as a notification

chart. -

- Area Control Center and Project Op-
~ erations Center Notification Respon-

sibilities : :
ACC is responsible for notifying local agencies
and for notifying POC. Local entities to be notified

- consist of appropriate Field Division personnel; lo-

cal emergency response staff such as fire depart-
ments and police; local property owners and SWP

water contractors; and local offices of State agencies

. such as the Department of Fish and Game, Depart-
- ment of Health Services, and the Highway Patrol;

and other local government offices which include
County Heath Departments. -

POCis respon51ble for notlfymg the dlspatchers
of other power agencies or companies, CVP Dis-
patch, Center and other water project dispatchers,
the Office of Emergency Services, the Federal En-
ergy Regulatory Commission, SWP Headquarters,' .
DWR Division of Safety of Dams, and other SWP
Area Control Centers as appropriate. Those that

‘must notify POC for specific emergencies are listed

* on the notification charts in each EAP under the sec-

tion called “Project Operations Center Notification

List,” which is a comprehensive listing of POC emer-
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Flood Confrol Center.
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_ Other SWP ACCs

]

Field Inspectorsj )
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gency contacts.

In order to expedite notifications, ACC may re-
" quest and, if requesting, receives assistance from
POC in making the necessary calls. The reverse is
also true. If requested, ACC assists POC in making

the requ1red notifications.

Coordination with the Office of Emer-
gency Services ‘
The Office of Emergenéy Services

The Ofﬁée Qf Emergency Services is part of the
Governor's Office and performs executive functions
assigned by the Governor. As outlined in the Gov-
ernment Code, OES has broad responsibilities for
coordination as well as direction and control during
emergency situations. k

The authority of OES is established by sections
contained in the California Emergency Services Act.
An excerpt from this Act states:

“During a state of war emergency, a state of
emergency, or a local emergency, the director shall
coordinate the emergency activities of all state agen-
cies in connection with such emergency, and every
state agency and officer shall cooperate with the di-
rector in rendering all possible assistance in carrying
out the provisions of this chapter.”

OES is the key point of contact for the
Governor's Office in any significant emergency situ-
ation, not solely in instances resulting in a State of
Emergency. A “'signiﬁcant’ emérgency situation” is
defined as being one that involves:

«c# Serious threat to life

«s%- Threat to a large amount of property

0 Threat to natural resources

«s* Threat of disruption to “lifeline” systems,
such as trahsportation or utilities
The OES Director is assisted by representatives
from other State agencies. This assistance consti-

tutes the State Emergency Management Staff. The

. Director of DWR is its representative to the State

Emergency Management Staff.

Mutual Aid Regions

' The State is divided into six mutual aid regions.
OES maintains an office in each region. The Mutual .
Aid Regional offices are responsible for carrying out
OES programs at the local level, and for maintainihg
working relationships with local emergency manage-
ment organizations. In addition to emergency man-
agers, staff members from Law Enforcement, Fire
and Rescue, Telecommunications, and Hazardous
Material Divisions are assigned to the regions.

During an emergency, the Mutual Aid Region

offices are responsible for staffing their Emergency

Operations Centers, collecting local damage assess-

‘ment information and working with the affected’

areas in response and recovery efforts.

DWR/OES Interaction

The California Emergency Services Act requires
that each State agency develop an Emergency Re-
sponse Plan which coordinates that agency's emer-
gency response with the State Emergency Plan.
DWR is developing such a plan. In the meantime,
DWR is operating under an Interim Emergency
Response Plan.

As defined in the State Emergency Plan, DWR's

response during a “significant emergency” is to pro-



- vide support in the areas of construction and engi-

neering, fire, rescue, transportation, public informa-

‘tion, and emergency recovéryz O&M Headquarters'

and Field Divisions will provide assistance to OES to
the @xteht’that support is not required for SWP
~ operation and recovery. ‘
Should DWR personnel become aware of a sig-
nificant émergency, they are to report it to POC
through ACC. POC must notify OES Warning Cen-

ter without delay. This is a 24-hour communications

po’int from which notification to the Governor's se-
nior staff will be initiated. ) k
During a “significant emergency” O&M will Io-
cate, assess, and report SWP damage to the OES
~ State Operations Center. If appropriate, O&M will
also identify damage to Field Division buildings, re-

quest an assessment by the Division of Design and .

Construction, and report the results to OES.
A map illustrating the Mutual Aid Regions and
listing the office addresses and telephone numbers is

‘contained in each EAP.

Office of Water Education and
News Media Assistance
Crisis Information Contacts
DWR Office of Water Education (OWE) is the
designated contact for communications with the
news media and the public during emergencies. The
management of OWE recognizes that staff will not
be able to respond quickly enough to help Field Di-
visions handle media inquiries during the first hours
of an emergency. Given this situation, along with the
“need to provide consistent and accurate information,

and to keep the public and press from hindering
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emergency operations, staff in each Field Division

‘have been designated as Crisis Information Con-

tacts.

Two people in each Field Division are assigned
as Cirisis Information Contacts. One person is des-
ignated as the primary contact, the other as the sec-
ondary contact. These people have been trained to
coordinate with OWE, the press, and the public.
The Crisis Information Contacts for the Field Divi-
sions are listed in the EAP section entitled, “SWP
Crisis Information Contacts.” '

The Area Control Center and the Project Op-
erations Center are to be kept apprised as to who is
designated as the Crisis Information Contact and
the.means for contacting this individual in order to
forward inquiries from the media.

Any inquiries from the public or news media re-
garding the emergency should be directed to the
Crisis Information Contact.

The Crisis Information Contacts will need all
data relative to the emergency as it becomes avail-
able: They will require the facts of the emergenéy,
what steps have been taken, and what action is
planned to mitigate the situation.

The Emergency Command Coordinator, or his/
her designate, will keep the Crisis Information Con-
tacts informed. ‘

At the onset of an emergency, the Crisis Infor-
mation Contact should immediately call the OWE

- Chief to determine if the situation warrants sending

Public Inforrmvation staff to the Field Division to
assist in crisis communication. The OWE Chief will
also discuss the need for video taping or photography

to document the situation. The Crisis Information
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Cohtact will also be responsiblé for updatingOWE ‘
on the status of the emergency as needed. In an
emergency, close com;nunication between the Field
Division and OWE'is vital. What OWE and SWP
'Headquarters tell the media should be consistent
with reports from Field Divisions. B

All of OWE's Information Officers maintaina
list of names, offices and home phone numbers of all
Field Division Crisis Information Contacts. OWE
staff may call them first or when necessary to ascer-
tain the emergency conditions. Crisis Information
Contacts also maintain a list of names, offices, and
home phone numbers of OWE's Chief and Informa-
tion Officers. OWE's Information Officers and the 7
Crisis Information Contacts are expected to main-
tain the list in the office and at home. OWE is re-
sponsible for updating the list of Crisis Information

 Contacts on an annual basis.



Water Quality of the

State Water Project System

Introduction

This chapter contains an analysis of current water
qualityrregulations as well as a compilation of se-
lected water quality data for SWP. The first section,
on water quality regulations, includes descriptions of
current water quality regulations and a discussion of
significant changes in these regulations over the last
five years. The water quality data section includes
water quality data for major monitoring locations
along SWP over the last five years. Pathogen data
from various water districts and SWP locations,
storm water monitoring data, and selected turbidity

data are also presented in this chapter.

Water Quality Regulations

Microbiological Regulations

The Federal Total Coliform Rule was promul-
gated on June 29, 1990, and establishes microbiologi-
cal standards and rnohitoring requirements which
apply to all public water systems. Compliance is
based on the presence or absence of total coliform in
a sample rather than on an estimate of coliform den-
sity. For systems analyzing at least 40 samples per
month, no more than § percent of the monthly
samples may be total coliform positive to comply
with the MCL. For systems analyzing less than 40
samples per month, no more than one sample per
month may be total coliform positive to comply with
the MCL. ,

The State Total Coliform Regulations are found
under Title 22, Chapter 15, of the California Code of
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Regulations. DHS has set regulations almost identi-
cal to those of the Federal Total Coliform Rule.
Under these regulations, each water supplier must
provide a siting plan for total coliform analysis and
then proceed to take routine bacteriological water
samples. The monitoring, compliance, and sanitary
survey requirements of the State regulations are also
essentially identical to the federal regulations.
Giardia lamblia and Cryptosporidium share many of
the same characteristics that enhance the potential
for disease transmission through water. Both patho-
gens are transmitted by the fecal-oral route in which
the carrier excretes Cryptosporidium oocysts or
Giardia lamblia cysts that may end up in a water sup-
ply system and be ingested by the consumer. Both
pathogens can also be resistant to disinfectants intro-
duced into the water in order to eliminate pathogens.

Currently, Giardia lamblia is the most fre-
quently identified agent of waterborne disease in the
United States (DWR 1995¢). By comparison,
Cryptosporidium is less common but has been re-
sponsible for some of the largest outbreaks in the

United States.

Surface Water Treatment Rule

The federal Surface Water Treatment Rule (54
CFR 124) became effective on December 31, 1990,
and requires all public water systems using surface
water supplies, or groundwater supplies under the in-
fluence of surface water, to filter and disinfect for

protection against Giardia lamblia, Legionella viruses,
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and heterotrophic bacteria. Systems that must filter,
which include all systems that fail to continuously
~ meet the disinfectant contact time criteria, may
employ avariety of treatment techmques to assume
removal of 99.9 (3 log removal) percent of Giardia
lamblia cysts, and 99.99 (4 log removal) percent of
viruses.

On]uly 29, 1995, USEPA proposed an Enhanced
 Surface Water Treatment Rule as an amendment to
: th‘e’federal Surface Water Treatment Rule. The

ESWTR will provide additional protection against

Giardia lamblia,‘ Cryptosporidium parvum, and vi-

ruses in drinking water. The ESWTR outlines alter-

native treatment requirements based on source
" water cohcentratipns of these pathogens.

Updated State regulations came into effect on
June 5,1991, and are found in Title 22, Chapter 17, of
~ the California Code of Regulat1ons The regulations

are the result of a series of amendments to the Na-

tional Primary Drinking Water Regulations and re-.

quire multi-barrier treatment for microbiological
contaminants. Unlike the federal rule, however,
nearly all public water systems in California must
filter all their surface water (San Francisco has an
~exemption from filtration requirements), and the

part of their groundwater that could be affected by

surface water contaminations. A public water system

is defined as a system with fifteen or more service
connections or that regularly serves at least 25 year-
long residents. The city of San Francisco
has obtained a vayriance\from the filtration reQuire—
ment. ] : ‘
’ Table 4-1 presents USEPA and DHS drinking
_water standards (DWR 19952). Pre-1990 federal and

State standards have also been included to show any
change in Maximum Contaminant Lévels (MCLs) or
Maxunum Contaminant Level Goals (MCLGs) over
the past five years. ‘

MCLs are defined as the maximum permissible
levels of contaminants in water which enter the dis-
tribution system of a public water system. The ted-
eral and State MCLs are enforceable and must be
met by appropriate public drinking water systems..
Secondary MCLs are désigned to protect aesthetic
aspects of waterk. ‘While federal secondary MCLs are
not enforceable, State MCLs are enforceable. The
federal MCLG is defined as the maximum level of a
contaminant in drinking water at which no known or
anticipated adverse effect on the health of persons
would occur, and which allows an adequate margin of
safety. MCLGs are non—enforwceable‘health goals and
are strictly health based. The derivation of MCLGs
does not include a technologic or economic evalua-

tion.

Disinfectants/Disinfection By-Products Rule

The 1986 amendments to the federal Safe
Drinking Water Act require that USEPA propose a
rule for disinfectant and disinfection by-products
which must balance the need for protection from

cancer-causing by-products produced during the dis-

infection process, with the need for protection from
. waterborne disease. In 1992, the USEPA negotiated
* arule-making process that resulted in a two-stage ap-

proach for regulation development. Stage 1 of the
regulation is the draft Disinfectants/Disinfection By-
Products Rule (D/DBPR) proposed by USEPA. The

requirements apply to community water systems and



Contaminants

INORGANICS
Aluminum
Antimony
Arsenic
* Asbestos
Barium
Beryllium
Bbron
Cadmium
Chloride
Chromium
Color
Copper .
Corrosivity
Cyanide
Fluoride
Foaming Agents
Iron
Lead
Manganese
Mercury
Nickel
Nitrate (as N)
Nitrite (as N)
Odor
pH.
Selenium
Silver
Specific Conductance
) Sulfate
Thallium
Total Dissolved Solids (TDS)
Turbidity

. Zinc

ORGANICS
- Acrylamide

Adipates (Di (z-

ethylhexyl)adipate)
Alachlor (Alanex)
Aldicarb (Temik)
Aldicarb sulfone
Aldicarb sulfoxide
Aldrin

EPA
NPDWR

0.005
0.05
7 MFL #

0.001

0.005

0.00§

0.002

0.1

0.05

400/500

0.002/0.001

Treatment

technique

05
0.002
0.01
0.04

0.01

USEPA and DHS Drinking Water Standards ~ Table 4-1

- Primary Secondary
EPA MCL EPA MCL
0.05—0.2 .
0.006 -
0.05
7 MFL?
2
0.004
0.005
250
- 15 CUP
TT (@3)¢ 1 :
__non-corrosive
0.2
0.5
0.3
TT (o.015) d
0.05
.0.002
oI
10
I
3OTN ¢
6.5-8.5 .
0.05
o.a
250
0.002
500
~0.451fNTU
5
Treatment
tecnique &
0.4
0.002
0.003 (EDP)
o0.002 (EDP)
0.004 (EDP)

EPA
MCLG

' 0.006

7 MFL ®
0.004
0.005

0.1

13

0.002

0.1

0.05

0.0005

0.4 -

0.001
0.001

0.001

Primary

~ DHS-DWS

0.006
0.05
7 MFL?

0.004

0.00§

0.05

0.2

ti4-2.4%
removed °
0.002

o.1

45 (as NO3)

1

0.05

removed P

0.002

Secondary
DHS-DWS

250-500-600 !

15CUP
1

non-corrosive

0.5

0.3

0.05

“30TN®

6.5-8.5

0.1
900-1600-2200 !

250-500-600 ! .

500-1000-1500 !

Action

Levels -

0.01

0.00005
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68 Table 4-1

Contaminants

Atrazine (AAtrex)
Baygon )
" Bentazon (Basagran) )
Benzene »
‘ a-Benzene Hexachloride (a-BHC)
‘b—Benzener Hexachloride (b-BHC)
Benzo(a)pyrene
Captan
Carbaryl
Carbofuran (Furadan)
Carbon tetrachloride
Chlordane
Chlorobenzene
(Monochlorobenzene)
Chlorodibromoethane
(THM specigs)
Chloroform
(Trichloromethane) (THM species)
Chloropicrin :
Chlorotoulene \
Dalapon
Diazinon
1,2-Dibromo-3-
chloropropane (DBCP)

EPA
NPDWR

0.003

0.005%

0.04 '
0.005

0.002

o.or

0.1

0.0002

1,3-Dichchlorobenzene (m-Dichlorobenzene)

1,2-dichlorobenzene
(o-Dichlorobenzene)

1,4-Dichlorobenzene
(p-Dichlorobenzene)

_Dichlorodifluormethane (Freon 12)

1,1 Dichloroethane

I,i Dichloroethane

1,1 Dichloroethylene

cis-1,2 Dichloroethylene

trans-1,2-Dichloroethylene-

2,4 Dichlorophenoxyacetic acid
(2,4-D)

1,2 Dich.lqropropane

1,3 Dichlordpropene ’

Dieldrin

Di—(ethylhexyl) adipate

Di(z-ethylhexyl)phthalate (Phthalates)

Dimethoate (Cygon)

2,4-Dimethylphenol

0.6

0.075

0.00%
0.007
0.07

0.1

0.07

0.005

USEPA and DHS Drinking Water Standards

Primary
EPA MCL

Secondary
EPA MCL

0.003

10.005

0.0002 \

0.04

0.005

0.002

0.0002

0.6

0.075

0.005
0.007
0.07.

o.x

0.07

0.005

0.4 -
0.006

EPA
MCLG

0.003

0.6

0.075

0.007

0.07

0.1

0.07

‘DHS-DWS

Secondéry
DHS-DWS

Primary

0.003
o.018
0.001
0.0007
0.0003

0.0002

0.018

0.000§

0.0001

0.07

0.2

0.0002

0.6
0.005

0.005

0.0005

- 0.006

0.006

0.01

0.07
0.00§

0.0005

0.4
0.004

Action
Levels

0.09

0.35
0.06

© 0.05(0.03)™

0.045

0.014

0.13 (0.02) ™"

0.3 (0.02) ™"

0.00005'!

0.14

0.4



Contaminants

Dinoseb
Dioxin (2,3,7,8—TCDD)
Diphenamide 7
Diquat
Endothall -
Endrin

" Epichlorohydrin

" Ethion

Ethylbenzene

Ethylene Dibromide (EDB)

(Dibromoethane)

Formaldehyde
Glyphosafe

Heptachlor

Heptachlor Epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Lindane

Malathion
Methoxychlor

Methyl Isobutyl Ketone
Methyl t-butyl ether
Methylene Chloride (Dichloromethane)
Methyl Parathion

Molinate '
. Oxamyl (Vydate)

Parathion
Pentachloronitrobenzene
(Terrachlor)

Pentachlorophenal

Phenol

Picloram

Polychlorinated biphenyls (PCBs)
Simazine '
Styrene

Strychnine -

2,3,7,8- TCDD (Dioxin)
.1,1,2,2-Tetrachloroethane
Tetrachloroethylene

Thidbencarb

Toluene

Total Trihalomethanes (TTHM)

Toxaphene '

EPA

'NPDWR .

0.007

0.02
O.1
0.002

Treatment

" technique

0.7
0.00005

0.7
0.0004
0.0002
0.001
0.0§

0.0002

0.4

0.005

0.5
0.000%
0.001

O.1

0.005

USEPA and DHS Drinking Water Standards  Ta ble 41

Primary ~ Secondary
EPA MCL EPA MCL

0.007

3XI0 -8

0.02
o.1

0.002"
Treatment
tecnique &
0.7

0.00005 .

07

© 0.0004"

'~ 0.0002

0.001
0.0%

0.0002

0.4

0.005

0.001 A

0.5
0.0005
0.004
o.1

3x10 =8

0.005

0.1

0.003

EPA
MCLG

0.007

0.02
0.1

0.002

0.7

0.05

0.0002

0.04

0.2

0.5

0.004

O.1

Primary Secondary Action
DHS-DWS DHS-DWS Levels

0.007 -

3X10 -8
0.04

o.02

oI

0.002

0.035
0.7
i
0.00005
‘ 1.00
0.7
0.00001
0.00001 "
0.001
0.05_
0.0002
0.160
o.o4~
0.04
0.035
0.040"
0.030
0.02
0.2

0.030

£ 0.0009

0.001
0.0050™
0.5 k
0.0005
0.004
o.1
0.01
3X10
0.001
0.005
0.07 : 0.00L
0.15 )
o1

0.003
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20 Table 4-1

Contaminants —

EPA’
NPDWR

Tribromomethane (qumoform) (THM sbecies)

1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trochloroethane

Trichloroethylene -

0.009

0.2
0.003

0.005

 Primary -
EPA MCL

Trichlorofluoromethane (Freon 11) - )
- Tricliloromethane (Chloroform) (THM species)
1,1,2-Trichloro-1,2, 2-Trifluoroethane (Freon 113)

,4,5anclorophenoxy proprionic acid (Silvex)

Trithion
Vinyl Chloride ‘ 0.002
Xylenes (all isomers) ' 0

MICROBIAL CONTAMINANTS

ToBg —ASDE Mo A6 T

EPA = Environmental Protecton Agency
DHS = Department of Health Services

MCL =Maximum Contaminant Level
MCLG = Maximum Contaminant Level Goal

AL = Action Level ~

EDP = Effective Date Postponed

USEPA and DHS Drinking Water Standards

k Secondary
EPA MCL

o.I
0.07.
0:2
0.005

0.005

0.65

0.002

10

EPA
MCLG

0.07
0.2

0.003

0.0§

Primary *  Secondary
DHS-DWS DHS-DWS

0.07
0.2
0.005
0.005

0.15

1.2

0.05

~ 0.0005

75

15 pCi/L f
so pCi/L
5 pCi/LL
5 pCi/L

8 pCi}L
20000 pCi/L
20 pCi/L

Giardia Lamblia SWTR¢ Treatment tecnique 8
Heterotrophic plate count . SWIRY Treatment tecnique ?
Legionella : SWTR - Treatment tecnique
Total Coliforms P/A conceptd - P/A! )
Viruses s SWTR Treatment tecnique !
RADIONUCLIDES
Radionuclides
Adjusted gross alpha (excludmg uranium and radon) 15 pCi/L
Gross beta particle activity 4 mrem/yr
Radium 226 (+228) 5 pCi/L
~Radium 228 (+226) 5 pCGi/L

Radon 300 pCi/L
Strontium-9o 8 pCi/L
Tritium 20000 pCi/L
Uranium

MFL = million ﬁgers per liter, with fiber length > 10 microns

CU = color units

Treatment Technique (TT) tnggered at Action Level of 1300 ppb

Treatment Technique (TT) and public notification triggered at Action Level of 15 ppb

Odor Threshold Numbers

0.5 NTU (N ephelometrlc Turbldlty Unit) conventional treatment or-direct filtration; 1 NTU, slow sand or diatomaceous earth filtration

Treatment Technique in lieu of numeric MCL

Surface waters and ground water under the direct influence of surface water only

MCL is based on the presence/absence of total coliforms

Depends on annual average of maximum daily air temperatures

- Limit of Quantification

Taste and Odor Threshold (in parenthesis)

For single or sum of isomers :

Lead is regulated under the federal Lead and Copper Rule

Silver is now regulated as a secondary contaminant

Action
Levels

0.007



nontransient noncommunity water systems that

treat their water with a chemical disinfectant for

~ either primary or residual treatment. The proposed ‘
date for promulgation of the Stage 1 regulations is

December 1996; the regulations would go into effect

‘18 months after this date.
Stage 2 of the regulation involves an USEPA re-
quirement for collection of data on parameters that

influence DBP formation and occurrence of DBPs in

i -
drinking water through the Information Collection -

Rule process. Based on the information and new data

collected, USEPA will reevaluate the Stage 1 regula-
tions and make any ’necessary changes. The Stage 2
prorﬁulgation date for all community water systems
and nontransient, noncommunity water systems is
set for December 1998. The Stage 2 compliance date

is set for 2004.

Metals Regulations
The federal Lead and Copper Rule sets provi-
- sions for monitoring first flush water samples from

consumers’ taps, and it establishes standards for lead

and copper. If more than 10 percent of the first flush

samples of consumers’ tap water contain greatér thari
the action level of 0.015 mg/L for lead, or 1.3 mg/L for
copper, then three required actions must be taken
which include corrosion control treatment, source

water treatment, and public education.

In addition, the Lead and Copper Rule elimi-

nates the current Maximum Contaminant Levels for

lead and copper. The lead MCL of 0.05 mg/L and the
 copper secondary MCL of 1.0 mg/L were eliminated.

The MCLG established for lead is 0 mg/L and the -

MCLG established for copper is 1.3 mg/L.
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Organics Regulations
Phase I Rule )

The final Phase I Rule, published in the Federal
Register on July 8, 1987, established MCLs, MCLGs,
and Best Available Technologies (BATs) for eight
Volatile Orgahic Chemicals (VOCs). Tﬁe rule also
sets monitoring, reporting, and public notification

requirements for these compounds.

Phase II & IIB Rules
The final Phase IT Rule was promulgated in the ;
Federal Register on January 30, 1991, to regulate 16

- Synthetic Organic Chemicals (SOCs), 10 Volatile

Organic Compounds (VOCs), and 7 Inorgahic Com-
poundé (IOCs). The rule also contains MCLs,
MCLGs, and treatment techniques for the various

chemicals, as well as monitoring, reporting, and pub-

lic notification requirements for these compounds.

The Phase IIB Rule includes five re-proposed
chefnfcals of the original 38 chemicals in the Phase
II Rule in which health-based changes for these
chemicals were indicated. The Phase IIB Rule be-

came effective on January 1, 1993.

Phase V Rule :
The Phase V Rule, promulgated onJuly 17, 1992,
regulates 13 SOCs, 5 IOCS, and 3 VOCs. Sulfate is

not included in the final rule due fo its potentiany

~ high treatment cost and low health risk. However, a

-proposed Sulfate Rule is expected by May 1998. The

Phase V Rule estabhshes MCLs, MCLGs, laboratory ;
criteria, and BATs for the 23 contaminants appli-
cable to all commﬁnity and nontransient noncom-

munity systems.
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Radiological Regulations
As a result of the amendments to the 1986 Safe
~ Drinking Water Act, .USEPA,h’as‘ proposed a rule for

_ radionuclides which establishes MCLs and National
" Primary Drinking Water Regulations for radium-

226, radium-228, alpha emitters, and beta particle and
photon emitters. Although the proposed final rule
deadline was April 1995, USEPA has requested an
eight-month extension. The draft of the 1991 radio-

nuclides rule applies to all cbmmunity and

~ nontransient noncommunity public water systems.

Pathogen and Coliform Data

Total coliform bacteria measurements are intended -
to indicate the general level of urban and animal con-

tamination of a water supply. Coliform bacteria are

generally not harmful to humans; however, they
‘could be indicators that other pathogemc orgamsms

may be present. »

‘Data Sources
Pathogen data were requested from member

water agencies by the SWC. Ten water agencies sub-

mitted pathogen data (see Table 4-2 and F ignre4—1)'. '

For the purposes of this report, only raw water

pathogen data were compiled. Where isolation of

SWP water was possible, this was done, realizing that -

many agencies blend water of different sources.

Pathogen data from other sources or blends were

identified as such. Respondents were also asked to

estimate what percentage of their source water came
from SWP.

B Delta Area

DWR’s O&M sampled for Gmrdm lamblza and

C(yptosporzdmm at Greenes Landing on the Sacra-
‘mento River in 1992-93 and MWD performed the

laboratory analyses.

N orth Bay Area

_ The city of Fairfield receives water from Lake
Berryessa via the Putah South Canal and from the
NBA (see Figure 4-2). Note that the Putah South

Canal is not part of SWP Water quality data are

presented here for comparison purposes only Wa-

ter is diverted from the NBA to the cities of

Fairfield, Suisun City, and Vacaville before it reaches
Cordelia anping Plant. Approximately 45 percent
of the city of Fairfield’s Water comes from the Putah
South Canal and about 55 percent of their water
comes from the NBA. The city of Fairfield moni-
tored both sites for total coliform.

The city of Vallejo receives water from Cordelia
Forebay (NBA water) and from Putah South Canal

at the termlnal reservoir, with approximately 35 per-

cent of its water from the NBA and approximately

65 percent of its water from the Putah South Canal.
The c1ty of Vallejo submltted total and fecal coliform'

data for NBA water.

The city of Benicia receives water from the
NBA at Cordelia Forebay and from LakeHerman.

Lake Herman is a small reservoir that is used to store

" NBA water, and is a blend of NBA and local runoff

from a small (< 10 square miles) Watershedf The city - |

of Benicia submitted total and fecal coliform data for-

NBA water, Cordelia Forebay water, and Lake

Herman water.



Sources of Coliform and Pathogen Data

LEGEND o
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74 Table4-2

“Table 4-2
Sources of Cohform and Pathogen Data

~ Sources of Coliform and Pathogén Data

of Southern Cahforma

Skinner WTP, Weymouth WTP,

Lake Perris (Outlet Tower), Lake Perris Beach, Live Oak
Reservoir, Foothill Pressure Control Structure,
Silverwood Lake Outlet, Silverwood Lake Beach

DATA'SOU RCE - SAMPLING SITE TOTAL/ GIARDIA/
, FECAL COLIFORM CYPTO.
Delta Area ; ‘
DWR O & M / Metropolitan Water District - Sacramento River at Greenes Landing None Both
~of Southern California : , ‘
DWRO &M Harvey O. Banks Pumping Plant ~ None ‘Both
DWR O & M / Metropolitan Water DlStrlCt Harvey O. Banks Pumping Plant ‘None Both
- of Southern Cahforma \ ‘
North ,Bay Area
" City of Fairfield North Bay Aqueduct, Putah South Canal Total only None
- City of Vallejo Cordelia Forebay ; ] Both None
City of Benicia - North Bay Aqueduct, Lake Herman, Both None
o " Cordelia Forebay
South Bay Area ] )
DWRO &M - Arroyo Intake to Del Valle None Both
. Alameda County Flood Control and Water Del Valle WTP, Patterson Pass WTP Total only ~ Both
 Conservation District, Zone 7 ' k
Alameda County Water District South Bay Aqueduct Del Valle Reservoir  Both Both
Santa'Clara Valley Water District Penitencia WTP, Rinconada WTP, Both Both
‘ : v Santa Teresa WTP
San Luis Area ; L
DWR O &M : : Delta-Mendota Canal at O’Neill Forebay None Both
‘DWRO &M/ Metropolltan Water District Delta-Mendota Canal at O’Neill Forebay None Both
‘ of Southern California '
San Joaquin Valley Area -
DWR O & M / Metropolitan Water District ‘Ca. Aqueduct, Check 29 None Both
of Southern California ) :
Kern County Water Agency State Water Project, Kern Water Bank /= Total None
A ‘ Kern River ~ ’
Southern California Area )
Antelope Valley / East Kern Water Agency Quartz Hill WTP, Eastside WTP Both ‘None
Palmdale Water District Palmdale WTP Both None
Metropolitan Water District Diemer WTP, Jensen WTP Mills WTP - Both None
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 South Bay Area ,
‘ DWR’s O&M sampled for Giardia lamblia and

Cryptosporidium at Banks Pumping Plant and at the

7 , Arroyo Intake to Del Yalle Reservoir from May 1995
to Septembér 1995 (see Figure 4-3). This périod of

sampling did not include periods of major runoff,

such as at the peak runoff periods following the first ’

flush from a watershed. )

' DWR’s O&M sampled twelve times for Giardia
lamblia and Cryptosporidium at Banks Pumping Plant
from May 1992 to Apfil 1993, and MWD performed
the laboratory analyses. ' :

The Alameda County Flood Control and Water
Conservation District, Zone 7 (ACFCWCD, Zone
7) receives water from both the Del Valle WTP and
the Patterson Pass WTP. The ACFCWCD, Zone 7

submitted total coliform,"Girardia lamblia, and

Cryptosporidium data for the Patterson WTP intake.

The Alameda County Water District (ACWD)
receives water from the South Bay Aqueduct includ-
ing water from Del Valle Reservoir (see/Figure 4-3).
ACWD submitted total coliform data for their

treatment Plant, as well as Giardia lamblia and

- Cryptosporidium data for the South Bay Aqueduct

bayside takeoff and other sites. For the pathogen
data, ACWD estimated the percent of Delta water

- and the percent of Del Valle Reservoir water that

made up the water that was sampled. Some of the

sites they sampled along with DWR included sites
_downstream of farm bridges. '
Santa Clara Valley Water District (SCVWD)

receives water from the San Luis Reservoir, and

SWP water from the South Bay Aqueduct and Del

Valle Reservoir. Anderson, Almaden, and Coyote
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reservoirs were used primarily for groundwater re-
charge and provide some incidental flood protection.

The district uses water from Anderson, Coyote,

‘Calero, and Almaden reservoirs. However, various

sources were used during the 1992-1993 drought.

Three treatment plants are used by SCVWD to
produce,drinking water. These are the Penitencia,
Riconada, and Santa Teresa WTPs. Pentiteqcia re-
ceives largely South Bay Aqueduct water, and
Riconada and Santa Teresa receive a blend of South
Bay Aqueduct water and San Luis Reservoir non-
SWP water.

SCVWD submitted total and fecal coliform data
as well as Giardia lamblia and Cryptosporidium data
for intakes to the three treatment plants. For the
Giardia lamblia and Cryptosporidium data, SCVWD
estimated the percent of source water from the San
Luis Reservoir as opposed to water from SWP
sources. Therefore, the Giardia lamblia and Crypto-
sporidium data for water which was one hundred per-
cent San Luis Reservoir water were isolated from data’
for intakes to the three treatment plahts that had

blended water.

San Joaquin Valley Area
DWR’s O&M staff sampled for Giardia lamblia

and Cryptosporidium at the Delta-Mendota Canaland

at Check 29 of the California Aqueduct from June

" 1992 to May 1993. MWD performed the laboratory

analyses. .

DWR’s O&M also sampled for Giardia lamblia
and Cryptosporidium at the Delta-Mendota Canal at
McCabe Road from May 1995 to September 1995.

Kern County Water Agency receives water from
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the State Water Projecf, the Kern River, Kern Wa-
ter Bank, and Friant Kern Canal. Kern County Wa-

ter Agenpy submitted total coliform data for one

* hundred percent SWP water, a blend of SWP and
Kern Water Bank water, and a blend of Kern River

;nd SWP water.

Southern California Area
The Antelope Valley/East Kern Water Agency

receives water from the east branch of the Califor-

nia Aqueduct (Figure 4-4). The Antelope Valley/East

Kern Water Agency submitted total and fecal
coliform data for intakes to two treatment plants,
Quartz Hill WTP and Eastside WTP. Quartz Hill

and Eastside WTPs receive 100 percent of their

water from the east branch of the California Aque-

duct. Data were not submitted for Rosamond WTP.
Rosamond WTP receives water from a reservoir that
stores California Aqueduct water transported to the
reservoir via a long pipeline.

Of the fecal coliform data for Quartz Hill and
Eastside WTPs, Colilert coliform data were not in-
cluded. Antelope Valley/East Kern Water Agency
identified the Colilert data as being likely to be er-

roneous (Comparison of Methods for Total and Fe-

cal Coliforms in Untreated Surface Water 1992).

Therefore, only fecal coliform data obtained via the
multiple tube fermentation method were included in
this report. |

Palmdale Water DIStl‘lCt receives about 70 per-
cent of its water from the east branch of the Califor-

nia Aqueduct, and 30 percent of its water from its

local Littlerock Reservoir. Water from both the

California Aqueduct and Littleroék Reservoir is

MWD  submitted

Cryptosporidium data for

the Diemer, Jensen,

- voir; Foothill Pressure

blendéd and stored in Palmdale Lake. Palmdale

- Water District submitted total and fecal cohform

data for the mtake to the

Palmdale WTP

MWD recewes wa-
ter from the Colorado
River, and from the
SWP through Wey-

mouth, Diemer, Jensen,

‘_Skinner and Mills

WTPs. Water from

these sources are (80% of the data are

" in this range)

blended in various com- —>
binations and supplied

to member agencies.

Giardia lamblia and

Mills, Skinner, and
Weymouth WTPs;
Lake Perris Outlet
Tower; Lake Perris
Beach; Live Oak Reser-

Control Structure; Sil-

@ Maxin umvalile .

9oth Percentile
€—— 7300 of all the data are
equal or less than this value)

Median Value

A

(50% of all the data are
above or below this value)

The water quality data are presented in the for—

mat of box-and-whisker plots (Figure 4-5). These

: . e - xot!: Percentde
verwood Lake Outlet : « g;‘”;l gfﬁ:stmi&ﬁu o
‘Tower; and Silverwood
 Lake Beach.
Water Quality <«—— Minimum Value
Data 4 . Figure 4-4 Guide to Box—and Whlsker Plots
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plots show the median value (for the five-year period)
" asacentral p‘oyirtlt, The box around the central value,
the “box” of the box—an‘d‘—x';fhisk_ef plot, shows where
eighty percent of the data lie. The oﬁtlyihg values are
‘the “whiskers” of the box—énd—whiske: plotand are

the minimum and maximum values in the data set.

_ Coliforms )
Raw water coliform values are reported here.

These values are hlgher than treated water values

' coliform values for water districts in the North Bay -
~ area. The cities of Benicia and Vallejo submitted

~ coliform data in the form of most probable number

(MPN),obfained,by the multiple-tube fermentation
technique. The'city of Fairfield submitted total

coliform data obtamed by a Heterotrophic Plate

Count. Therefore, it was not p0551ble to compare

data from the cities of Benicia and Valle]o w1th that

- of the city of Fairfield.

The highest total cohform concentration was
’ measured in the NBA

1200

o Figure 4-6 Shmmary of Total Coliform Values: N ort h Bay Area

water (see Figure 4-6

: ; T for data from the cities
. - H M .
1050 |- — 1OI; 9?;; of Benicia and Vallejo).
(/0 0 , .
900 2 Max.= 1600 B Median value NBA water had a me-
: , ' Total Coliform (MPN) dian total coliform con-
750 ' — T ' / centratlon of
' MPN/100 ml. Lake ,
600 ‘Herman, a reservoir for ,
%_5 (,), / excess NBA water that
: ‘ , ) also drains a small wa-
300 A - S tershed, had the lowest
« ) total coliform conceén- .
150 A : T s
o : - 6:'3 ’ tration of 23 MPN/100
20 , | 19 ~ o
oL r'?_l : [ 1 ml. Cordelia Forebay,
Cordelia--  NBA - Benicia Herman - Cordelia - hich ' NBA w ’
~ Vallejo ; Benicia ~  Benicia which stores wa-

and, therefore, should not be compared to regulatory

- standards. However, raw water coliform values are ..

valuable in the selection of treatment processes to
‘provide pathogen-free finished water. Figures 4-6
~ through 4-14 show total and fecal coliform concen-
trations for different regxons of SWP.
North Bay Area. Flgure 4-6 shows total

, ter, had a median total

cohform concentratlon of 52-70 MPN /100 ml. B
Flgure 4-7 shows total coliform data collected by |

the city of Benicia at the NBA over time. Peaks in

_ total coliform concentrations are seen in the winter

months (J anuaiy—F ebruary), with a high value of
5,000 MPN/100 ml seen in February 1992.
South Bay Area. The range of total coliform -



MPN

concentrations were lower in the South Bay area

~ than the North Bay area (see Figure 4-8). The high-

~ est median total coliform concentration observed

was at the bayside terminal of the South Bay Aque-
duct (mf;dian =240 MPN/100 ml, range = 2 to >1,600

MPN ’/IO‘O‘ ml). The lowest median coliform value '
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San Joaquin Valley Area. In the -Sgﬁ Joaquin
© Valley area, the Kern County Water Agency re-

~ ported total coliform values that ranged from 1 to

' 2,015 MPN/100 mlin SWP water (median =8 MPN/

100 ml); total coliform values that ranged from 1 to

110 MPN/100 ml (median = 12 MPN/100 ml) in'wa-

Figure 4-7 Total Coliform at North ,13ay Aqueduct Over Time -
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Sahple Date-

s

_'was in the Santa Teresa WTP intake (median =8

MPN/1 00 ml, range = 2 to 9oo MPN/100 ml).
Patterson Pass, Del Valle, and Penitencia WTP in-
takes had median total coliform values ranging from

17 to 30 MPN/100 ml.

ter that Was é SWP/Kern Water Bank water bler'ld’;y
and total coliform values that ranged;froin\ I'to
40 MPN/100 ml (median = 8 MPN/100 ml) in water
at the Kern River Intertie with SWP (see Figure 4-
9). It appears from this data that the coliform con-
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centration in the SWP is increased when blended by
‘Kern County Water Agency with Kern Water Bank

- water, and remains approximately the same when

2800
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Figure 4-8 ZSummary of Total Coliform Values: South Bay Area
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Figure 4-9 Summary of Total Coliform Valués: San Joaquin Valley Aréa
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blended with Kern River water. . o
Soutliern California Area. The median total
- coliform values for Quartz Hill and Eastside WTPs

were 11 and 18 MPN/ -
100 ml, respectively
(Figure 4-10). Data
for the Palmdale
WTP intake from

. January 3, 1990, to

October 4, 1995,
which receives water
further south on the ,’
east branch of the

- California Aqueduci:,

shows a median total
coliform value of 30
MPN/100 ml, slightly
higher than the in-
takes for the Antelope
Valley/East Kern Wa-
ter Agency WTPs.
Summary. In
general, the highest
total coliform counts
were seen in the NBA.
The median t\otal‘
coliform values in the
NBA was 110 MPN/

- 100 ml. Other areas of

elevated coliform con-
centrations were the

South Bay Aqueduct

~ terminus with a me-

dian total coliform



L83

3

value of 240 MPN/100 ml, and the Palmdale WTP, i 63 MPN /100 ml, respectively. Similar to the trends

which receives water from the east branch of the . seen with total colifdrm, fecal coliform counts in-
California Aqueduct, , - / o IR o k
with a median total Figure 4-10 Summary of Total Coliform Values: Southern California Area
: © 1000 — - — — ———r .
“coliform of 30 MPN/ . ‘ ‘ ; , ‘ ;
100 ml _ 990 Max.=1600 = . Max=1532
: , © 800 ’ B ' ‘ o ‘
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, S : 600 7 R o Median value
' North Bay Area. - | | Total Coliform (MPN)
- Fecal coliform con- 500 “
centrations showgd 400
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) o 300 -
coliform concentra- , ,
tions in the NBA (see 200 - / . |
- Figure 4-11). The high- . 100 k ~ ' 1T 3'7
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i - i : th' Bay Are
by the city o FBenicia. 1300 Figure 4 §1 Summary of Fecalt Coliform Values: North Bay \ rea
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~ creased during the months of January to Febfuary'
(see Figure 412). Y 1 ,
South Bay Area. Figure 4-13 shows fecal
coliform concentrations for the SCVWD in the
South Bay aly'e‘a.‘ Penitencia WTP,which receives in-
fluent from the South Bay Aquedubté had the high-

est median fecal coliform concentration of 11 MPN/

Southern California Area. Figure 4-14 shows fe- ‘
cal coliform cdncentrations fof Quartz Hill and
Ea‘st\siydé WTPs, as well as for Palmdale WTP.
Quartz Hill and Eastside WTPs had relatively low
median fecal coliform concentrations of 2 and 4
MPN/ido ml, respectively, while Palmdale WTP

had higher median fecal coliform concentrations of

- Figure 4-12 Fecal Coliform at North Bay Aqueduct Over Time
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100 ml. Rinconada and Santa Teresa WTPs, which
receive blends of San Luis Reservoir and South Bay
Aqueduct water, had lower median fecal coliform

concentrations.

11 MPN/100 ml. Palmdale WTP also had a wider
rahge of fecal coliform concentrations, from a low of
less than 2 MPN/100 ml to a high of greater than
i,6oo MPN/100 ml. '



’ Summagg' . Of the data evaiuated, the, highest

median fecal coliform values were in Cordelia Fore-

bay (median = 63
MPN/100 ml) in the

North Bay aréa. In
the South Bay area,

the median fecal

coliform value for 100

percent South Bay

Aqueduct water was
_higher than the me-
dian fecal coliform
value for South Bay
Aqueduct - water
blended with San Luis

Reservoir water. In -

the Southern Califor-

nia area, Palmdale

WTP intake had

higher fecal coliform
values than that of the
Antelope Valley/East
Kern Water Agency
- WTPs.

Giardia lamblia Data
Delta/San Luis/
San loia‘guin Areas.

Giardia lamblia data

for this area were pro- -

vided by DWR’s
O&M and MWD.

\The‘on/ly positive

samples were seen at
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the Delta-Mendota Canal at O’Neill Forebay and at

Greenes Landing on the Sacramento River, which
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Figure 4-13 Summary of Fecal Coliform Values: South Bay Area
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. were sampled by DWR’s O&M (and submitted to . aﬁerége‘ Giardia lamblia concentrations at Gréenés
MWD for analyses) in 1992-93 (see Figure 4-15). The R Landing and the Delta—Mendota Canalfwefe 37 and

Figure 4715 Summary of Gmrdm Results for the State ‘Water Pro]ect Delta/San Luls/San]oaqum Areas -
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- 6 cysts/too L, respectively.
" DWR sampling for Giardia lamhlm at Banks

‘Pumpmg Plant, Delta-Mendota Canal, and the Cali-

v 87

39 cysts/too L at Patterson Pass WTP
(ACFCWCD, Zone 7). ' :

Southern California Area. Figure 4-17 shows

Figure 4-17 Summary of Giardia Rest‘lltsfdr the State Water Project: Southern California Area
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Water

fornia Aqueduct at Check 29 in 1995 did not result

in any positive samples. Average reporting limits for

the 1995 DWR sampling ranged from apprommately

5 to 30 cysts/100 L. .

South Bay Area. Flgure 4-16 shows Giardia
lamblia concentrations in the South Bay Area. The
only positive Giardia lamblia samples were detected

in Rinconada WTP intake water (SCV Vo D), and in

one South Bay Aqueduct bayside takeoff sample

~ (Alameda County Water District) The one positive

Giardia lamblia concentratlon for the Rinconada

WTP was 4.4 cysts/Ioo L, Wthh was for one out of

21 samples analyzed. The Giardia lamblia concentra-

“tion for the one South Bay Aqueduct bayside take-

off sample, which was 75 percent Delta water and 25
percent Del Valle water, was 2.1 cysts/ioo L. Aver-
age reporting limits for all reported data were as low

~ as 0.1 cysts/100 L (at Rinconada WTP) to as high as

‘MWD MWD  Tower MWD MWD - Struc- = Tower - MWD

ture

Giardia lamblia data in the Southérn‘ California area.
Positive Giardia lamblia samples were obtained by

MWD at the treatment plant intakes (Diemer,

~ Jensen, Mills, Skinner, Weymouth), at the outlet

tower to Lake Perris, and at the Foothill Pressure
Control Structure. Average concentrations ranged
from 1.5 cysts/too L at Skinner WTP and Lake
Perris, to 7 cysts/too L at Weymouth WTP. Aver-

- age reportmg limits for all reported data ranged from

I to 21 cysts/100 L.

Cryptosporidium Data

Delta/San Luis Area C}yptosporzdmm data in
the Delta area were obtained from DWR’s O&M
sampling in 1995, and from MWD sampling in 1992-
93. Positive Cryptosporidium samples were detected
at Greenes Landing,Banks Pumping Plant, the

Delta-Mendota Canal, and Check 29 of the Califor-
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' ‘nia Aqueduct in1992-93 by MWD (see Flgure 4—18) - ing Plant

Average concentrations ranged from 17 oocysts/too k » Sampllng by DWR in 1995 at Banks Pumpmg‘ -
L at Check 29, to 54 OocystS/IOO L at Banks Pump— Plant Delta—Mendota Canal and Arroyo Intake to

fFigute 4-18 Summary of Cryptosporzdlum Results for the State Water Pro]ect
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Lake Del Valle did not result in positive
Cryptosporidium samples. However, presumptive
results of sampling at Banks Pumping Plant showed

positive samples with concentrations of less than 10

89

‘Water District. Positive samples were only seen in
100 percent San Luis Reservoir water taken into

SCVWD treatment plants, and in the intake water

to Penitencia, Rinconada, and Santa Teresa WTPs.

Figure 4-20 Summary of Clyptosporidimﬁ Results for the State Water Project: Southern California Area
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odcysts/lo‘o L. However, internal bodies ojf the oo-
cysts were not identified (i.e., confirmed) with these
presumptive results. Average reporting limits ranged
from about 2 oocysts/100 L (Arroyo Intake to Lake
- Del Valle) to 11 oocysts/100 L at the Delta-Mendota
Canal. - '
South Bay Area. Figure 4-19 shows Crypto-
sporidium results for the South Bay area including
““data from DWR, Alameda County Flood Control
and Water Conservation District, Zone 7, Alameda

County Water District, and Santa Clara Valley

(Rinconada and Santa Teresa WTPs blend water
from the South Bay Aqueduct and the San Luis Res-
ervoir) ‘

Average Cryptosporidium concentrations mea-
sured by SCVWD ranged from o.1 oocysts/too L at
Penitencia WTP to 3.4 oocysts/100 L for 100 per-
cent San Luis Reservoir water. These concentrations
are relatively low compared to other Cryptosporidium
concentrations measured throughout the State.

Southern California Area. Figure 4-20 shows

Cryptosporidium concentrations for the Southern
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- California afea, including data from Palmdale Water

. District and MWD. Positive concentrations were

seen at the MWD treatment plants. Average con-
éentratioﬁs rariged from 1.1 oocys‘ts/Ioo L at Mills
- WTP to 3.7 oocysts/100 L at Weymouth WTP. The
* average reporting limits for samples obtained at the
‘ MWD treatment plants ranged from 1 to 7 oocysts/
100 L. The average reporting limits for Palmdale
WTP and the east branch of the California Aque-
. duct measured by Palmdale Water District were 20
oocysts/1o00 L. ’ »
Summary. Due to variations in the reporting
limits and analytical laboratory performance, it was

difficult to corhpare the results of Giardia lamblia

and Cryptosporidium analyses between sites. Avail- '

able data show, however, high positive concentra-
tions of Giardia lamblia and Cryptosporidium in the
Delta, as measured by MWD. -

- Cryptosporidium oocysts were detected by
SCVWD due, in part, to very low reporting limits.
For the most part, ACFCW(CD, Zone 7 did not ob-
‘tain positive Giardia lamblia and Cryptosporidium
results. Giardia lamblia was detected, however, by
both SCVWD and Alameda County Water District
in100 pefcenf South Bay Aqueduct water (2-4 cysts/

100L). | .
In the Southern California area, Giardia lambli‘a

and Cryptosporidium were seen in almost all of the in-

takes to MWD WTPs. Palmdale Water District did

not obtain Giardia lamblia and Cryptosporidium con-

centrations with their reporting limits.

Data Sources
Municipal Water Quality Investigations Pro-
gram

‘Water quality data for chemical constituents in

the Sacramento-San Joaquin Delta and major inputs

to the Delta were obtained from the MWQI Pro-
gram. /

Program History. The MWQI Program was es-

~ tablished in 1989 by DWR. The Program unified

DWR's drinking water quality studies in the Sacra-
mento-San Joaquin Delta. The MWQI Program

incorporated the project objectives of two predeces-
sor programs, the Interagency Delta Health Aspects
Monitoring Program and the Delta Island Drainage

" Investigation that began in July 1983 and January

1987, respectively. Participants in the program in-
clude representatives of the U.S. Environmental Pro-
tection Agency, the State Water Resources Control
Board, the California Department of Health Ser-
vices, Contra Costa Water District, and the munici-
pal contractors of SWP. ‘
Program Goals. Under the MWQI program,

DWR staff monitor and assess the major sources of

“water quality impacts in the Delta, as related to

drinking water supply. Sites being monitored include

locations in the Bay-Delta estuary, river inflows,

~ drainages from land surfaces, and Delta channels.

The Program's major goal is to assist water agen-
cies in protecting and improving Delta drinking
water supplies and to guide water treatment re-
search. To ’achieve this, Program staff examine the
major sources and causes of water quality changes in
the Delta that affect drinking water quality. Key

Delta channel and river stations and Delta island
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drains are monitored for trihalomethane formation The Committee provides specific expertise in labo-
potential, arsenic, copper, mercury, minerals, some - ratory methodologies, regulatory affairs, review of

pesticides, and currently unregulated constituents

being considered for regulation.

MWQI staff collect water quality
data for numerous purposes. The data
are used to:

«6¥ Alert water agencies about poten-

Table 4.3

MWQI Program Adv1sors and Part1c1pants

MUNICIPAL WATER QUALITY INVESTIGATIONS ADVISORY COMMITTEE:

tial contaminant sources to Delta Rick Woodard ~ Chairperson, California Department of
i ‘ ‘ . Water Resources
water supplies; v » o
Jim Beck Kern County Water Agency

¢6¥® Document water quality under a

Bill Brennan

Central Coast Water Agency

variety of hydrologic conditions for Byfon Buck California Urban Water Agencies
studying water transfer alterna- Doug Chun  Alameda County Water District
tives, water quality standards, and Francis Chung  California Department of Water Resources
: . , John Coburn State Water Contractors

for developing predictive modeling Richard Denton Contra Costa Water District

. capabilities; ‘ Russ Fuller Antelope Valley/East Kern Water Agency

¢c® Determine the influence of sea Jim Horen ‘Contra Costa Water District )
water intrusion. and external Judith Heath California Department of Water Resources
’ i ' Bob Hultquist ~ California Department of Health Services

sources of farm drainage, river in-

_put, in-channel processes, weather,

and SWP and CVP operations on

Delta drinking water quality. Sele-

nium, bromide, and other inorganic -

constituénts are used to trace the Michael Lanier ~ Alameda County Water District
movement and mixin g of water Bruce Macler U.S. Environmental Protection Agency
. , ‘ Frank Maitski Santa Clara Valley Water District
) fromdlffe\rent sources; and Alexis Milea California Department of Health Services
6% Assist DWR and other participat- - Dale Newkirk - East Bay Municipal Utility District
' ing water agencies in plarining, pro- Stanley Narwold Palmdale Water District
Pankaj Parekh ~ Los Angeles Department of Water and Power

tecting, and improving drinking

water quality.

Program Advisors. The MWQI Committee

provides policy-level guidance and recommends pro-

Tom Howard .
Marvin Jung
Jerry Killingstad

Stuart Krasner
Bruce Kuebler

gram modifications as needed to respond to chang-

ing drinking water quality concerns (see Table 4-3).

State Water Resources Control Board

"MarvinJung & Associates

Alameda County Flood Control and Water
Conservation District

ments on program reports.

the analysis, interpretation, and reporting of pro-

‘Metropolitan Water District of Southern Cahforma
Los Angeles Department of Water and Power

gram data. The Committee also reviews and com-

Monitoring Stations. The complete list of

MWQI monitoring stations is presented in Table 4--
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4 In the MWQI Progfam, channel ’sktat'ions;(;see Fig- momtored Data from elght of the channel monitor-

ure 4-21) and agricultural drains (see Figure 4-22) are - _ ing stations representmg ma]or stations in the Delta

Table 4-4 MWQI Monitorin’g ‘S’tations

STATION NAME

STATION NAME

1D :
1 American River at W.T.P. 107 'Delta Cross Channel Gate nr ‘Walnut Grove
2 Sacramento River @ Greenes Landing' 108 ~ Georgiana Sl. @ Walnut Grove Bridge
3 Cache Slough @ Vallejo P.P. o - Middle R. @ Bacon Island Bridge
7 . Little Connection Sl. @ Empire Tr. I Middle R. @ Mowry Bridge (Undine Rd.)
8 ~Ag Drain on Empire Tr.,W.end 8-Mi. Rd. 2 Turner Cut @ McDonald Island Ferry
9. Rock Slough @ Old River 3 . , OId River @ Sand Mound Slough
10 ‘Clifton Court Intake : 114 Middle R. nr. Latham SL (Férry Site) -
I DMC Intake @ Lindemann Rd 115 Connection SI. @ Mandeville Is.Bridge -
12 Delta P.P. Headworks 117 Santa Fe-Bacon Is. Cut nr. Old River
13 Middle R. @ Borden Hwy. ns Woodward/N. Victoria Canal nr. Old R.
14 - San Joaquin R. near Vernalis 119 North Canal nr. Old River
7 Sacramento R. @ Mallard Island 121 Grant Line/Fabian/Bell Canals nr Old
20 Natomas Main Drain - 122 Old River U/S from DMC Intake
21 Ag Drain on Bouldin Tract, P.P. Nox 123 - AgDrain on Webb Tract, P.P.No.1
22 Ag Drain on Bquldin Tract, P.P. No.2 124 Ag Drain on Webb Tract, P.P. No. 2.
25 Ag Drain on King Island, P.P.No.1 125 - Ag Drain on Holland Tract, P.P. No. 1
26 Ag Drain on King Island, P.P.No.2 126 Ag Drain on Holland Tract, P.P. No. 2
27 Ag Drain on King Island, P.P.No.3 127 Ag Drain on Holqlaﬁnleracf, P.P.No.3
44 Ag Drain on Pescadero Tract, P.P. No.r 128 Ag Drain on Bacon Island, P.P. No. 1
45 Ag Drain on Pescadero Tract, P.P. No. 2 129 Ag Drain on Bacon Island, P.P. No. 2
46 Ag Drain on Pescadero Tract, P.P. No. 3 130 San Joaquin River @ Jersey Point
51 Ag Drain on Rindge Tract, P.P. No. 2 3 False R. @ Southerly Tip of Webb Tr.
.60 Ag Drain on Upper Jones Tract, P.P. No. 2 132 Old R. 6/10 mi. below DMC Intake
61 Ag Drain on Brannah Island, P.P. No. 1 133 Contra CostaP.P.No.1
62 Ag Drain on Brannan Island, P.P. No. 2 140 ~ Ag Drain on Staten Island P.P. No I
63 Ag Drain on Brannan Island, P.P. No. 3 141 Ag Drain on Staten Island P.P. No. 2
64 ‘Ag Drain on Brannan Island, P.P. No. 4 - 142 Ag Drain on Venice Island
65 Ag Drain on Clifton Court - ‘ . 143 Ag Drain on Woodward Island
68 Ag Drain on Pescadéro Tr., P.P. No. 4 144  AgDrain on Mandeville Isl., P.P No. 1 ,
69 Ag Drain on Pescadero Tr., P.P. No. 5 145 AgDrain on Mandeville Isl,, P.P. No. 2
75 San Joaquin R. @ Maze Rd. Bridgé 146 ~ AgDrainon Orwood Tract
76 Ag Drain on Lower Jones Tr., P.P. No. 1 147 Ag Drain on Palm Tract ’
77 Ag Drain on Lower Jones Tr., P.P. No. 2 411 Mokelumne R. below Georgiana Slough
87 Barker Slough @ North Say P.P. 413 L. Potato Slough @ Terminous :
.88 Sacramento R. @ Rio Vista Bridge 602 Saﬁ]oaquin R. @ Mossdale Bridge ’
91 Honker Cut @ Atherton Rd. Bridge 604 Old River near Tracy
100 Old River N/o Rock SL (St. 4b) 605  MiddleR. @ Tracy Rd. Bridge
103 “Old River near Byron (St. 9) - 606

105

West 7Cana\1 @ Clifton Court FB intake o

Grant Ln. Can. @ Tracy Rd. Bridge



as well as major inflow and outflow stations to the

Deltaare presented in this report. The station abbre-
) v1at10ns are noted in parentheses
The Amerlcan River at the WTP 1ntake that
“serves the city of Sacramento (AMERICAN)

/

The Sacramento River at Greenes Landing, a
station located downstream of the conﬂuence of
the Sacramento and Amerlcan rivers, approx1—
mately eight miles south of Freeport Bmdge on

~the Sacramento River (GREENEY) (data from

this station were used to characterize the,qual—/

ity of the Sacramento River as it flows into the

Delta)

‘ Barker Slough at North Bay Pumpmg Plant that
~ serves Solano and Napa counties (BARKER—
N OBAY) '

 Middle River at Borden Hrghvvay, an interior
Delta 51te (MIDDLER)

Clifton Court Intake to the Clifton Court Fore-

, bay from which water is taken to the Harvey O.
~ Banks Pumpmg Plant (CLIFTON)

‘ Harvey O. Banks Delta Pumping Plant, which is

‘the Headwaters of the California Aqueduct '

- (BAN KS)

Delta—Mendota Canal Intake at Llndernann &

" Road, which is located in the intake channel of
the Tracy Pumping Plant for the Delta-
Mendota Canal (DMC)

The San Joaquin River near Vernalis, which rep-

‘resents water quality of the San Joaquin River

93

before it enters the interior of the Delta
v ERNALIS) (station is upstream of the cities
of Stockton and Tracy)

DWR Division of Operations and Mamte-

. nance

‘Water quality data for major stations along

'SWP south of the Delta were obtained from DWR’s

O&M Water Quality Monitoring Program. Giardia
lamblia and Cryptosporidium datawere also obtained

‘from O&M and are presented in the report section

on pathogen data.

Program History. Water quahty monitoring of
SWP began in 1968 with the completlon of the Cali-
fornia Aqueduct. The focus of the early water qual-

ity monitoring was on mineral quality and controlling

eutrophication (1ncreased productivity) in the Aque-

duct and reservoirs of SWP. Ob]ectlves included

‘documentmg SWP water quallty, assessrng trends,

identifying potential problems, and performmg spe-

_ cial studies in areas of umque importance.

. Water quality monitoring of SWP is carried out )
by staff of the five Field Divisions. In the northern
part of the State, Oroville Field Division and the.
B’ecl(wourth Subcenter are responsible for sampling

in Lake Oroville and Feather River reservoirs re-

, spectrvely Delta Field Division monitors the North

and South Bay Aqueducts, Lake Del Valle, and sta-

tions in the California Aqueduct near Clifton Court,

- at the head of the California Aqueduct. San Luis

Field Division monitors*from Milepost 46.18 to
Check 21 at Milepost 172.44 of the California Aque-
duct near Kettleman City. San Joaquin Field Divi-

“sion conducts the water quality monitoring in the
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Coastal Aqueduct and from about Milepost 173 to 293
in the California Aqueduct. Southern Field Division

samples and monitors the California Aqueduct south

of Edmonston Pumping Plant, as well as Silver-
wood Lake and Lake Perris on the East Branch, and

Pyramid Lake and Castaic Lake on the West Branch.

All Field Divisions are responsible for sampling non-
* Project inflows.
The water quality goals of O&M and the Maln—
~ tenance Operauons Control Ofﬁce are to:
«c% Monitor SWP water quality in comparison to
drinking water standards and Article 19 Water
'Quality Objectives (Article 19 of “Standard Pro-

visions for Water Supply Contract” contains

objectives for several water quality parameters),

«6¥ Document temporal and spatial changes in SWP
water quahty,

«e* Provide SWP contractors with water quality
data to assess WP operational needs, and

«6¥ Conduct studies as needed to characterize the
effect of specific activities on SWP water
quahty | |

' Monitoring Stations W1th1n the State Water
Project. SWP monitoring stations are distributed

~ overa distance of more than 500 miles (8oo km) from

the upper Feather River Reservoirs in Plumas County

in the north to the terminus of the Project at Lake

' Perris in Southern California (see Figure 4-23).
‘Data from major stations along the California
Aqueduct were selected for this report. These sta-
tions are: k |
'NBA at Barker Slough. The NBA is a pipeline be-
tween the Barker Slough Pumping Plant and the
terminal tank. Water flows from Lindséy Slough

into Barker Slough. Water is pumped out of
Barker Slough at the Barker Slough Pumplng
Plant. ’ : ,
Harvey O. Banks Pumpmg Plant. This pumpmg '
* Plant pumps water from a channel connected to 7
Clifton Court Forebéy into the California Aque-
duct. Water is diverted into the Forebay from
West Canal and Old River. '
South Bay Aqueduct at Terminal Tank. The South Bay
‘ Aqueduct consists of both open canal and pipe-
line segments between its inceﬁtion at the South
Bay Pumping Plant and the storage tank, which
is located at the terminus of the South Bay Ag-
ueduct. | SRR
Delta-Mendota Canal at McCabe Road. Water qual-
ity data from this location represent the quality
of water in the DMC that is pumped from the
~ DMC into O'Neill Forebay where it mixes with
water from the SWP systeul. '

“San Luis Reserl)oirat Tunnel Island. This station is

located near intake to the Pacheco Pumping
Plant on the West side of the San Luis Reser-

 voir.

| California Aqueduut/O Neill Outlet (Check 13). This

station is at the O'Neill Forebay outlet to the
San Luis Reach of the California Aqueduct. The
data characterize the combined quality of waters
from the Delta-Mendota Canal and California
Aqueduc(t as well as storage water from San Luis

" Reservoir. ' 4 ;
California Aqueduct (Check 21 ). Check 21 is located
on the California Aqueduct near Kettleman
City and is at the downstream end of the San

Luis Canal joint-use reach of the Aqueduct.
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,Cdlifofﬁia Agqueduct (Check 29). This station is on
the California Aqueduct just below the Kern
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River Intertie.

California Aqueduct (Check 41) — Tehachapi Afterbay.

This station is located just downstream of the

tunnels through the Tehachapi Mountains at

Figure 4-24 Total Trihalomethane Formation Potential in the Delta Région—
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the point where the
California Aqueduct
bifurcates into the east
and west branches.

Silverwood Lake at
Tunnel Inlet. This lake
is on the east branch
of the California Ag-
ueduct, at the point
where water is sent
through the San Ber-
nardino Tunnel to

Devil Canyon Power

Plant.
California Aqueduct at
Devil 7 Canyon.

Samples are collected

~ in the afterbay of the

Devil Canyon Power
Plant. Water from this
location is delivered to
contractors in the
San Bernar/dino and
Riverside areas, and
sent to Lake Perris.

Lake Perris at Outlet.

Lake Perris is the ter-

‘minal reservoir on the

east branch of the
California Aqueduct.

The monitoring sta-



TTHMFP (ug/L)

tion is located at the point where deliveries are
made to MWD’s facilities. There is a pipeline
that bypasses Lake Perris.

Pyramid Lake at Tunnel Inlet. Pyramid Lake is one of
two large reservoirs on the west branch of the
California Aqueduct. The sample station is lo-
_ cated at the point where water is released to

Castaic Lake. ' ‘
Castaic Lake at Outlet Tower. Castaic Lake is a large

- reservoir on the west branch of the California

Aqueduct. These data characterize the quality of
" water delivered at the terminus of the west

branch at the point where MWD facilities be-
gin.

Water Quality Data

The water quality data from the MWQI and’

O&M monitoring programs are described in this
section. Summary tables of the data are in Appendix

B. These tables contain information on the constitu-
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ents sampled, the number of samples, the range of
values, the median, the tenth percentile, and the

ninetieth percentile values. The period of record

varies for each location and constituent. In general,

the data presented in this section were collected be-

tween 1996 and 1995.

Disinfection By-Productsk ’

Total Trihalomethane Formation Potential.
Since untreated water does not generally contain sig-
nificant quantities of trihalomethanes (THMs), wa-
ters of the Delta and its tributaries are analyzed for
total trihalomethane formation potential
(TTHMFP), which is a test of the maximum capac-

ity of a water source to form THMs upon chlorina-

tion. TTHMPFP values obtained in this assay do not

reflect trihalomethane concentrations actually pro-

duced in drinking water treatment facilities. Actual

THM concentrations produced in drinking water

treatment facilities are expected to be much lower

Figure 4-26 Total Trihalomethane Formation Potential in the Sacramento River at

Greenes Landing Over Time (MWQI Data)
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than the concentratlons reported here.
Flgure 4-24 shows TTHMFP concentrations at
major stations in the Delta and its tributaries and

Figure 4-25 shows TTHMFP concentrations along

SWP. The NBA at Barker Slough has the highest

TTHMFP values (range 120 ug/L to 1,600 pg/L) us-
ing data from both the MW QI Program and DWR’s
O&M. Banks Pumping Plant also has relatively high

TTHMFP values (range 330 tg/L to 1,292 pg/L).
The American and Sacramento rivers at Greenes

Landing inflows to the Delta have relatively low

TTHMFP values, in the range of 120 to 840 ug/L

(median values 190 pg/L and 210 ug/L, respectively).

- The San Joaquin River inflow has TTHMFP values

in the range of 260-1,200 ugl (median value 450 pg/
L). These values are similar to TTHMFP values seen

1600

Figure 4-27 Total Trihalomethane Formation Potential in the San Joaquin River at Vernalis Over Time (MW QI Data)
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in the last Sanitary Survey which included data from
1975 to 1989. In the last Sanitary Survey, median
TTHMFP values for the American and Sacramento
rivers were 210 Ug/L and 255 ug/L, respectively. The
median TTHMFP value of the San Joaquin River at
Vernalis (from 1975 to 1989) was 470 ug/L, which is

very close to the median value measured from 1990
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and Castaic (median value 460 pg/L). Maxirﬁum
TTHMEFP values are in the range of 1,000 pg/L and
minimum TTHMFP values are in the range of
300 pg/L.

At the time of the last Sanitary Survey for SWP,
DWR’s O&M had just begun to monitor for
TTHMPFP. Therefore, there were no DWR data for ’

Figure 4-29 Total Trihalomethane Formatlon Potential at Barker Slough at the North Bay Pump-

ing Plant Over Time (MW QI Data)
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to 1995 (450 pg/L). _stations south of the Sacramento-San Joaquin Delta.

The TTHMFP values of the Sacramento and
American rivers are increased by about 300 ug/L by
the time the water reaches Delta outflow stations.
The TTHMFP values of the San Joaquin River are
increased by about 100 ug/L by the time the water
reaches Delta outflow stations.

TTHMFP values along the California Aqueduct
are in the range of 500 ug/L. The values decrease
somewhat from Banks Pumping Plant (median value
536 ng/L), to Check 13 (median value 537 ug/L), Check
21 (median value 505 ug/L), Check 41 (median value
496 ug/L), Devil Canyon (median value 492 pg/L),

Figures 4-26 thfough 4-29 show seasonal varia-
tion of TTHMFP values. In general, peak TTHMFP
values are seen in the winter months. The highest
TTHMFP values are seen at the NBA at
Barker Slough and may be due to nonpoint source
runoff during the winter months.

Although the TTHMFP results are not directly
comparable to the actual amount of trihalomethanes
formed at a treatment plant after disinfection, the
TTHMFP values do indicate an increased likelihood
of formation of THMs after treatment plant disin-
fection of water. Almost all of the TTHMFP values
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wcre greater than the MCL for total THMs of 100 the NBA at the Barker Sfough watershed. This

ug/L. The greatest enrichment of SWP water with TTHMF P enrlchment is on the order of 100-300 ug/

- THM formation material occurrsr in the Delta and in " L.General degradatxon of TTHMFP along the Cali-

20

16

12

12 7

Figure 4-30 Di‘ssolrved Carbon in the Delta Region
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Fi 1gure 4 31 Total Organic Carbon in the State Water Project
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fornia Aqueduct de-
creases TTHMFP
values at Southern
California export
sites by about 50 ug/
L. The increase in
TTHMFP in Delta

waters is likely due

to high organic car- -

bon\concentrations
and high bromide
concentrations.
TTHMFP values are
greatest in the win-
ter months, prob-

ably due to winter

‘nonpoint source

runoff. 7
Organic Carbon.
The high TTHMFP
levels in Delta waters
are likely due to the
relatively high or-
ganic carbon con-
tent. Organic carbon
and chlorine are the
basic and essential
precursors in the for-
mation of THMs

during water treat-

ment. Waters high



DOC (mg/L)

DOC (mg/L)

in organic carbon may be highly colored and usually
contain substantial quantities of humic and fulvic ac-

ids that produce DBPs upon chlorination. Figure 4-
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bon is the fraction of carbon measured after filtra-

tion with a 0.45 micron filter, whereas total organic

~ carbon water samples are not filtered.

Figure 4-32  Dissolved Org.inic Carbon at the Sacramento River at Greenes Landing

Over Time (MWQI Data)
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. Figure 4-33 Dissolved Organic Carbon at the San Joaquin River at Vernalis Over Time (MWQI Data)
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30 shows dissolved organic carbon (DOC) daté for
the Delta region and Figure 4-31 shows total organic
carbon (TOC) data for SWP. Dissolved organic car-

DOC and TOC concentrations of water sup-
plies are a rough indication of the potential for THM

formation, since the TOC and DOC measurements
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include the organic THMupre’cursors. However,
since not all TOC and DOC form THMs in the pres--
ence of chlorine, the relationship is not exact. Sea-

'sonal variation in DOC is seen in Figures 4-32

median DOC concentration at the American River
WTP inlet in Sacramento is 1.9 mg/L. The median
DOC concentration in the Sacramento River at

Greenes Landing; after the confluence of the Ameri-

Figure 4-34 Dissolved Organic Carbon at Banks Pumping Plant Over Time (MWQI Data)

through 4-35. ‘
The median DOC concentrations in the Delta

" increase as the water flows through the Delta. The
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- can and Sacramento rivers, is 2.1 mg/L. Banks Pump- -
ing Plant, a Delta export site, has a median DOC

~ value of 3.5 mg/L. These median concentrations are
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Figure 4-35 Dissolved Organic Carbon at North Bay Aqueduct at Barker Slough Over Time (MWQI Data)
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~very similar to median TOC concentrations ob-

" tained during the last Sanitary Survey (1975-1989) of

2.0 mg/L at Greenes Landing and 3.9 mg/L at Banks. -

The NBA at Barker Slough had the highest median
- DOC value of 4.3 mg/L (with a maximum value of 24
'mg/L)’, and the Middle River at Borden Highway
(southérn Delta) had the second highest rﬁedian
value of 4.1 mg/L. ‘ . S

Because DWR’s O&M data were in terms of

total organic carbon as opposed to dissolved organic -

carbon (MW QI data), the values for SWP and the
Delta cannot be d1rectly compared. For samples ob-
tained at the NBA at Barker Slough, the MWQI
median value for DOC was 4.3 mg/L and the median

value for TOC measured by DWR’s O&M was 5.2

mg/L. Therefore, there was an approximate concen-

tration difference of 1 mg/L between the DOC and

TOC values at this station. These concentrations are
slightly less than the concentrations measured in the
last Sanitary Sur-
~ vey at Barker

Figure 4-36 Bromide in the Delta Region
] ,
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qdncentrations were at DMC and Check 13 (O’Neill
Forebay) with TOC concentrations of 4.3 mg/L and
4.4 mg/L, respectively. TOC concentrations de-

creased as water moved along the Aqueduct, ranging

~ from 3.0 to 3.8 mg/L at the terminal reservoirs of the

east and west branches of the Aqueduct. The previ-
ous Sanitary Survey reported median TOC values at

 terminal facilities of SWP ranging from 2.6 t0 3.7 mg/

L, which are similar to the median'valués obtained in
this survey. The TOC and DOC medlan values mea-

sured in SWP were, in many cases, ]ust below the

_ proposed Disinfectants / Disinfection By—Products

Rule limit of 4.0 mg/L TOC (depending upon source
water alkaliriity) in source water prior to treatment.
The higher concentrations of DOC in the Delta
and SWP as opposed to the Sacramento River up-
stream of the Delta are probably due to a variety of
factors including drainage from peat soils onislands

in the Delta, organic inputs from the rivers, and bro-

Slough (median ] i
value 5.7 mg/L for —L Min - Max
e LY I
The NBA at = Br(mg/)
-Barker Slough SR —_ - T
had the highest o6
median TOC N
concentration of 0.4 /0.37 ,
all the SWP sites \ " o 030 3
\ 27
‘monitored by o = )
DWR’s O&M. 7 -1
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mides of sea water origin. When present in the wa-

ter, bromides readily enter the trihalomethane form-

1ng reactlon to. produce bromme contammg
tnhalomethanes ‘
Brg 1de Bron‘ndes are of concern’ because for-

mation of dlsmfectlon by—products mcreases in the

~ presence of bromides. Also, THM:s that contain bro-

0.8
0.6
0.4

0.2

Figure 437 Bromide in the State Water Project

THMs with chlorine, thereby incre‘ésing the likeli-
hood that regulatory standards might be exceeded
with respect to THMs. Bromide also can be con-

verted to bromate upon ozonation. Bromate may be

~ regulated under the proposed Disinfectants/Disin-

fection By-Products Rule at a level of 0.010 mg/L

after water treatment.

Figure 4-36
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shows bromide con- -

—T— Min - Max centrations in the
L_110%-90% Delta region and Fig-

g Medianvalue
Br (mg/l) ure 4-37 shows bro-

- mide concentrations
in SWP. Median bro-

mide values in the

il

036 0.38 Delta ranged from
o - O'DM' o.02 mg/L at the
o;4 American River and

the Sacramento River,

to 0.37 mg/L at the

San Joaquin River at

NBA Banks SBA DMC San Chk Chk ChI< Chk Sllver Devil Perrls Pyra Castalc
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mine weigh more than chloroform, thereby increas-

ing the likelihood of violating the current and pro-
posed MCLs for total trihalomethanes in finished

drinking water. Brominated methanes are also gen-

“erally more difficult to control and remove than chlo-

roform using current treatment processes (DWR

1994). 1 ;
Bromides are important in the formation of

THM:s. THM formation increases in the presence of

bromides and brommated THM:s weigh more than

Vernalis. The NBA at
Barker Slough had a

relatively low median

mid

‘concentratlon of bromide of 0.05 mg/L. The median
concentratlon of bromide at Banks and the Delta-

Mendota Canal was 0.3 mg/L. The station at the

.Banks Pumping Plant showed median bromide val-

ues of 0.22 mg/L. Bromide concentrations of 0.35 to

0.50 mg/L were seen at the reservoirs (Silverwood,

-Perris, Pyramid, and Castaic). However, these con-

centrations are single-point measurements based on
the result of a single sample taken at each reservoir,

and are not median values representing the entire
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range of concentrations which actually occur in each unpalatable mineral tastes, and higher costs because
' reservoir. IR , ~ ofcorrosion or the necessity of treatment for corro-
Sea water intrusion is the primary source of bro- sion control and softening. Figure 4-38 shows TDS

mide in SWP, as can o - , 5 Lo -
N Figure 4-38 Total Dissolved Solids in the State Water Project
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