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Executive Summary

Background
The requirement for a samtary/ survey of watersheds
used as sources of drinking water results from the
California Department of Health Services (DHS)
Surface Water Treatmenr Regulation, which was put
into effect on June 1, 199r. This rule requires that all
water purveyors. of drinking water perform a sanitary
survey of their source water watersheds by January 1,
1996. Itis intended to implement thie federal Surface
Water Treatment Rule (SWTR), which was promul-
gated on June 29, 1989, and became effective 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 producing adverse impacts on

the quality of water used for domestic drinking wa- . -

- ter purposes. For many regional and local water agen-
cies that use the State Water Project (SWP).as a
source of drinking wa‘ter,xthe requirements man-
dated by SWTR required some interpretation re-
garding how the rule would be applied to agencies
usrng SWP water.

Both DHS and the SWP State Water Contrac-

tors (SWC) were in agreement that the most practi-

cal approach to meeting the requirements of SWTR

for a system as large and complex as SWP was to .

“conduct a single sanitary survey of the entire water

collection, storage, and distribution system. A major

advantage for the water agencies of conducting a

unified sanitary survey for SWP was that individual

ES —1

surveys would not be required of them for either new
or amended water supply permits when SWP was

the water source.

The Initial 1990 Sémitary Sur-

vey of the State Water Project
The initial 1990 Sanitary Survey of the State Water
Project resulted from a request by DHS in early 1988.

“The cbnsultrng firm of Brown and Caldwell Engi-

neers conducted the initial 1990 Sanitary Survey

“under the direction of the SWC. The report, Sani-

tary Survey of the State Water Project, was transmit-

ted to DHS on October 26, 1990.

The State Water Project Sanitary Survey Review

“Committee was formed to follow up on the recom-

mendations contained in the 1990 Sénitary Survey
Report. The work of the Review Committee re-
sulted in the State Water Project Sanitary Survey
Action Plan, which 'addressed many of the recom-
mendations resulting from the initial Sanrtary Survey
Report.

Since the recommended actions may affect both

the staffing and the budgets of various agencies, the

~ plan was written with the understanding that the

agencies would utilize available resources to address

actions recommended in both the report and the

-action plan.
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“The 1996 Samtary Survey Up— ”

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

~ focuses on the recommendations resulting from the

- 1990 effort and any major changes in the watersheds

or water quality occurring during the preceding five
year period. G , ,
Since the initial sanitary survey was conducted,
the American Water ‘Works Association, California-
Nevada Section, Source Water Quality Committee

has prepared the Watershed Sanitary Survey Guid—‘

ance Manual This guidance manual and the check-

- list it contains were followed as closely as possible

in conducting the 1996 Sanitary Survey Update of the

State Water Project. While the manual was found to 7
be a very useful and comprehensive guide and the

checklista very useful tool, some 1nterpretat10n and
adaptation were requlred to adjust for the scale of
SWP.

In addrtron to the actions taken and discussed in " -

SWP Sanxtary Survey Action Plan, the 1996 Samtary
Survey Update of the State Water Pro]ect had sev-
eral additional areas of focus. DHS reque'sted“that
~ greater attention be given to several specific comp‘o—
- nents of SWP. A more detailed investigation of the
major reservoir watersheds, whieh include Del Valle,

San Luis, Pyramid, Castaic, Silverwood, and Perris,

along with the Barker Slough/NBA watershed, and
the open channel section of the Coastal Aqueduct,

was requested. An emphasis was dlso placed on the
occurrence of coliforms and the pathogens Giardia
lamblia and Cryptosporidium parvum in the water
o supply, and any related monitoring efforts. The 1996
Sanitary Survey Update of the State Water VProject

also covered actual and potential contaminant
sources in the waterSheds , emergency action plans,
and water quality conditions at representative points .
throughout SWP.

- Water quality data were reviewed and reported
for several unportant monitoring locations both in
the Sacramentoy—San)Joaqum Delta and at various
selected points along the California Aqueduct itself.
The monitoring stations at Greene’s Landing on the '
Saeram’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 Municipal Water Quality

Investigations Program and from the State Water

- Project Water Quality Monitoring Program, with

other.external sources used as necessary Any signifi-
cant trends in constituent levels are noted and dis-
cussed where approprrate

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.

k Included in this update was ayquestionnaire 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 vagencies’ 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 spllls were

among the responses.

The 1996 Samtary 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 Supply System, Water—
sheds, and Potentlal Contaml
nants
The 1996.Sanitary Survey Update ‘(')f the State Wa-

ter Project includes eight study areas which were

selected for more detailed investigation 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 segnrent of the Coastal Aquedlrct Branch,

- Pyramid Lake, Castaic Lake Srlverwood Lake, and

Lake Perris. Also included i is 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- -
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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 contaminatibn sources
were prepared and forwarded to DHS during re-
search and preparation of the 1996 Samtary Survey
Update of the State Water Project, i in accordance
with AWWA guidelrnes; |

~ Several important characteristics of each water-
shed related to land use, population center data,
agriculture, grazrng, hydrology, surface geology and
hydrology, soils, and vegetation are described. The

“watershed boundaries for each study area were de-

- fined using both 7.5 and 15 minute United States

Geological Survey (U SGS) 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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“animals have direct access to the water leading to
. increases in turbidity, and possrble introduction of
the pathogens Giardia lamblm and Ciyptosporzdzum
to the water supply.

The envrronmental database search identified

two solid waste landfills (B&]J Landfill and Aqua

- Clear Farms) and several additional underground

storage tank (UST) sites. There are also two permit-

ted undergrpund storage tanks at the Campbell

Ranch site, and one underground storage tank at

- Cripps Ranch located on Hay Road.

Easterly Waste Water Treatment Plant

The Easterly 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 apprdximately 15
river miles frqm the Barker Slough intake for the
NBA. ' ‘ ,

A dye test was performed on the Easterly Plant
, discharge by Montgomery Consulting in 1991. 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 concluded that these were essentially -

“background concentrations and that the dye didnot
reach the NBA intake at Barker Slough during any
of the test per10ds

Argyll Park

The Argyll Park motocross race track facility is
L5 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 recreatronal activities could

possibly impact surface water qualrty in Barker

Slough.

InJuly 1994, a formal response was prepared and
submitted by DWR to the Solano County Depart-
ment of Environmental Managemerit on the
Carhpbell Rahch project Environmental Impact
Report (EIR) (Letter from Keith Barrett, 'Chief,
Division of Qperatibns and Maintenance, 1994).
DWR response focﬁsed'on"the.fcontribution o'fpol—. v

lutants 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. 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 intends to
closely follow the process.

The city of Benicia has submitted comments
concerning the findings of both the initlal 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 findings have i

been incorporated as recommendatrons 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

recommendations resulting from the 1990 Sanitary

Survey were addressed by the original Sanitary Sur-



vey Action Committee; and can be considered 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- k

ing in the Arroyo Valle drainage. The N-3 Cattle
Company is located in the Arroyo Valle drainage.
The land is privately 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
patt of the watershed, and is also a cattle operation.
Accurate estimates of the number of cattle present
in the watershed are difficult to determine since pr1—
vate land is mvolved

Crop production in the watershed is limited,
with alfalfa, truck crops, and wine grapes 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—owned hills sur-

rounding the lake. There are extensive recreational

developments and three wildlife areas around the

IeServoir. :

Sites identified within the Environmental Data-
- base Records Search area consist predominantly of
UST sites. ‘

Coastal Branch |

- Currently no domestic water turnouts are along
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~this portion of the Coastal Aqueduct. However,

SWP is being extended to the central coast between

the end of the existing open canal at Check 5 and

Santa Barbar:i. The aqueduct extension will be an

enclosed plpehne

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
Vehicular 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 reéponse notifications wer‘e
recorded for the Environmental Database Records
Search area. These notiﬁc:itioné 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
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at the Emigrant Landing area of the lake was re-
ported to have leaked and contaminated soils wrth

petroleum hydrocarbons The tank has been

removed and the site is currently being monitored

quarterly. Other sites in the watershed include 12

mines with eleven being active gold mines. These -

mines are not listed as either actrvely drschargmg to
surface water or using chemicals for mining pur-

poses.

Quarl Lake

The major activities in the Quail Lake area are
recreation (consrstrng mostly of ﬁshmg) and cattle
grazingin areas around the northern part of the lake.
Highway 138 passes near the lake to the south; one

'~ underground storage tank is in the watershed. -

Castaic Lake

Sheep grazing occurs in the watershed on a sea-

~ - sonal and non-irrigated basis for the purpose of fire

hazard reduction in the northwest arm of Castaic
Lake. Approximately 750 sheep grazea total of 2,560
~acres, of which 135 acres are owned by DWR and the

remaining acreage is owned by the Bureau of Land l

Management. Runoff from the surrounding grazing

areas would enter the reservoir from creeks draining
these areas. ,

Castaic lagoon is operated as a recreational area

and is an afterbay of Castaic Lake. It is nota part of
either the State Water Project or Castaic Lake.

' Hazardous waste is generated in the ﬁcinity of

*the lake through various DWR maintenance activi-

. ties. However, these DWR maintenance facilities

are below the lake and pose little or no threat to

- SWP water quality. Since 1989, hazardous waste has

been generated in the following waste streams: as-
bestos waste oil, oil containing Waste orgamc liquid:
mixture, and organic solids. ‘

- Other possible sources of contarninants in the

watershed include drainage from mines and runoff

' from Hughes Road.

Srlverwood Lake
 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 responsib’le

" party. However, the DWR facility is located below

the dam and poses little or no threat to SWP water

qualrty The removal of a 10 ,000 gallon gasohne UST.

and a 10,000 gallon diesel UST occurred in 1994. All

‘removal activities were in conjunction with San Ber-

. nardino County and Regiona_l ‘Water Quality Con-

trol Board recommendations. No further actlon has-.
been taken at the dam site. ’
Grazing has not occurred in the watershed area

since 1990.

Crestline Sanitation District

The waste water handling facilities consist of

‘four waste WTPs, which include the Cleghorn,
- 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 discharged bya single 1-mile .
longoutfaﬂ pipe to Summit Valley and the Las Flores
Ranch, where it is applied ‘to irrigate pasture land or

is directed to percolation ponds. -



Between]nnuary 16,1993, and January 25, 1993,
a failure resulted from construction-related damage
to t‘heoutfall pipeline when a fence post was driven
through the outfall pipe. Approximately 11 million
gallo_ns of treated and disinfected effluent was lost to
the East Fork bf the West Fork of the Moja've River.

The spill was to the ground approximately 100 yards

north of Highway 173 on Las Flores Ranch property,

" and eventually flowed 1.5 miles into the West Fork
of the Mojave River. The loeation of the spill was
below the Lake Silverwood 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 failure, rnodi—
fications were made to the outfall and a fine was as-
sessed by the Lahontan Regionaf Water Quality
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 (Willow Creek and Grass Valley),

with an average flow of 1.7 million gallons per day.

The treated effluent is cnnveyed by pipeline to a 380}

acre farm located in Hesperia, where it is used to ir-

rigate pasture land.

Any system failures would mvolve Grass Valley /

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 Perris

Lake Perris State Recreation Area is operated by
the Department of Parks and Recreation. Activities -
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at the lake are predominately associated with recre-
ation.
An underground storage tank leak was located at

the Lake Perris Marina. This tank was reported to

‘have leaked 5,000 gallons of gasoline 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-

served by the Riverside County Health Department.
A vapor extraction system and monitoring wells have
been installed as part of the remediation effort. -
As reported 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 high tntal'and fecal coliform contamination in
1985 and 19>86. The contamination resulted in the

beaches being closed for short periods of time. Since

“that time, a visitor education program has been in

éffect. The beaches have not been closed since the

institution of the program.

‘Samtary Survey Update Ques— |

tionnaire ‘
The questionnaire was sent to various water agencies -
in the State of California that contract for SWP
water. It was intended to provide supplemental in-
formation in support of the 1996 Sanitary Survey
Update of the State Water Project. While some of
the agencies did not report any problems using SWP
water, other agencies did experienee difficulties

treating water supplied by SWP. A total of 16 out of

'18 (89 percent) questlonnalres were returned.

Turbidity was a major concern for many of the

16 agencies responding, as were water quality param-
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eters such as temperature variations, pH; and alka-

linity. The pH variations ranged from low to high ‘ .

concern depending on the ag‘ency.Changes in pH,
particularly high alkalinity, creates problerns with
the coagulants resultrng in the need to ad]ust the co-
_ -agulant application rate. ' :

Taste and odor were other concerns expressed

by many agencies, and appeared to be closely related

' “toalgae blooms and Subsequent decay in the Califor- -
nia Aqueduct and reservoirs. Other responses related -
to taste and odor were methylisoborneol/geosmin, -

pondweed blooms, and high nutrient loading, Fresh

water shrrrnp were also a concern. .
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 elevated levels of trihalornet’hanes‘(THMs)

Many of the agencies respondrng rated this problem

to be of high concern.

For the agencies that currently use ozone, upon

treating SWP source water, bromate production was

reported to be a problem. The agencres have re-

ported that the increase in THM:s are due to several

factors, which include high organic matter content,
- decaying organic matter, ‘and seawater intrusion in

the Delta causing elevated levels of bromide.

' Metal constituents in the water have cr,eated’ )

treatment problems for a few water agencies. High

metal concentrations can be treated by increased use

of pre- chlorination and by flushing out the dlstrrbu-‘

tion system more frequently. Iron and alummum‘

 have created problems in treatrng water from the
State Water Project. Iron is a problem for treatment

facilities using ozone, since iron precipitates on the

ozone diffusers. Aluminum isvnlanaged by adjusting

‘the amount of alum used to treat the water. Other

~ infrequent problems are asbestos and heavy metals.

The questionnaire also asked water agencies if
they are anticipating drfﬁcultres complying with the
proposed Disinfectants/Disinfection By-Products
Rule, Phase 1. Of the 12 respondents to this question
(66\pe'reent), four of the agencies were currently
operating under the Phase 1 Speciﬁéations and were
not anticipating compliance problems.

Agencies were questioned about monitoring of
cither source and/or finished waters for Giardia,
Ciyptosporidium or coliforms. The number of agen-
cies performing pathogen momtormg was 11 of 18 (61
percent).

The questionnaire asked water agencres 1f they

were aware of any sources of contammatron events, -

or situations that could,adversely impact the quality

of SWP source water. Agricultural runoff to source
Waters, algae and other aquatic plant blooms, taste
and odor, sediment and turbidity in the California
Aqueduct, asbestos, transportation accidents, and

petroleum product pipeline spills were among the

responses.

DWR Groundwater Pump—rn
Policy

- Based on drought emergency condrtxons DWR i in-

stituted several interim one-year pohcres (1990, 1991,
1992, and 1994) for accepting groundwater pumped
into the State Water Project from water contractorsv.r
The vpolic\y was last amended in 1994. 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- E

ity, toxicity to fish and wildlife; or adverse changes
in the suitability of the water for its beneﬁc1al uses,
inclnding municipal, industrial, agricultural‘,‘ or rec-
reational purposes. 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 California ,

Aqueduct Fifteen water quahty constituents were
monltored 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 ef Reclamation (USBR). The data

indicate that there was much variation between the

quality of pumped-in groundwater, when compared '

to aqueduct water quality. However, for most aque-
duct reaches, downstream water quality changes in
the California Aqueduct were not observed.
Currently there is no policy 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-

- tors. -

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-

ES-9

emergency training.
The EAPs for each of the five Field leslons of
SWP follow essentially the same format. The EAP

format is designed to provide logical pre-emergency

training 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 ProjectFacilities (G. Laverty 1990),
which was included in the initial 1990 Sanitary Sur-
vey of the State Water Pro]ect -

Water Quahty of the State
Water Project System

- Pathogen and Coliform Water Qnahty

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. | ‘

Pathbgen data were reqnested 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 Quality Data

Raw water coliform values were reported. These

values are higher than treated water values and,



ES-10 .

. therefore should not be compared to regulatory

standards. However raw water coliform values are

valuable in the selection of treatment processes to

s 'provide pathogen-free finished water.

North Bay Area
NBA water had a hrgher medran total coliform

‘concentratron than Cordelia Forebay or Lake '

Herman. The North Bay Aqueduct had a median

- total coliform concentration of 110 MPN/t00 ml.

Cord‘elia Forebay, which sto‘res NBA water had a

'median total coliform concentration of 52-7o MPN/

100 ml. Lake Herman, a reservoir for excess NBA

Water that also drains a small watershed, had the low-
est total coliform concentration of 23 MPN/100 ml.

Examination of NBA colrforrn data over time

“showed peaks in coliform concentratron in the win-

ter months.

South Bay Area - ,
The range of total coliform concentrations was

lower in the South Bay area than the North Bay area.

The highest median total coliform concentration -

observed was at the bayside terminal of the South

Bay Aqueduct (median = 240 MPN/100 ml). The

lowest median coliform value was in the Santa Teresa
-WTP intake (median = 8 MPN/Ioo rnl). Patterson
Pass, Del Valle, and Penitencia. WTP intakes had
median total colrform values rangmg from 17 to 30
MPN/100 ml. '

- San Ioaqum Valley Area

In the San Joaquin Valley area, the medran to-
tal cohform value was 8 MPN/IOO ml based on: data

reported by the Kern County Water Agency for

SWP water; the median total colrform value was 12 -

MPN/100 ml in water that was aSWP/Kern Water

Bank water blend; and the rnedianitotal coliform

value was 8 MPN /100 ml at the Kern River Intertie -

with SWP. It appears from the data that the
coliform. concetitration in SWP is increased when -
blended with Kern Water Bank water by the Kern
County Water Agency and remains approyrimately

the same when blended with Kern River water.

: Southern Calrforma Area

‘The median total coliform Values for Quartz Hill ‘

V and Eastside WTPS were 11 and 18 MPN/roo 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 Quallty
Data’ ‘
In general, the highest total coliforrn counts

were seen in the NBA. The median total coliform

; value in the NBA Waé 110 MPN/100 ml. Other areas

~ of elevated coliform concentrations were the South

Bay Aqueduct terminus with a median total coliform

(value 240 MPN/100 ml, and Palmdale WTP which
- receives water from the East Branch of the Califor- 2

* nia Aqueduct with a median total coliform 30 MPN/ °

100 ml:



Fecal Coliform Water Quahty Data
North Bay Area ‘
Fecal coliform concentration trends wére simi-
lar to total coliform concentrations in the North Biay
Area. Higher‘ fecal coliform concentrations were

seen in the NBA and the Cb_rdelia Forebay water.

Lower fecal coliform concentrations were seen in

Lake Herman.

South Bay Area
Santa Clara Valley Water DlStrlCt s Penitencia
WTP receives influent from the South Bay Aque-

duct, and had the highest median fecal coliform con-

centration of 11 MPN/100 ml. Rmconada and Santa

- Teresa WTPs, which receive blends of San Luis and

SBA water, had lower median fecal coliform concen-

trations.

Southern California Area

Quartz Hill and Eastside WTPs had rela’tively>

low median fecal coliform concentrations of 2 and 4
MPN/100 ml, respectively while Palmdale had a
higher median fecal coliform concentration of 11
MPN/100 ml.

Summary of Fecal Cohform Water

Quality Data

The highest median fecal coliform value of the

data evaluated was in Cordelia Forebay (medlan 63
MPN/100 ml) in the North Bay Area. In the South
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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Palmdale WTP intake had higher fecal coliform val-
ues than that of the Antelope Valley/East Kern
Water Agency WTP.

Giardia lamblia Water Quality Data
Delta/San Luis/San Joaquin Areas

Giardia lamblia data for this area were supplied -
by DWR’s O&M and the Metfopolifan Water Dis-
trict of Southern California (MWD). The only posi-
tive results were seen at the Delta-Mendota Canal at
O’Neill Forebay and at Greenes Landing on the Sac-
ramento River, which were sampl‘ed by MWD in
1992-93. The average Giardia lamblia concentrations
at Greenes Landmg and the Delta- Mendota Canal
were 37 and 6 cysts/100 L, respectively.

DWR sampling in the Delta-Mendota Canal

- near O’Neill Forebay, Banks Pumping Plant, and

Arroyo Valle inlet to Lake Del Valle in 1995 did not
result in-any positive results. Average reporting lim-
its for the 1995 DWR sampling ranged from approxi-
mately 5‘t<v) 36 cysts/roo L. :

- South Bay Area

The only positive Giardia lamblia sarhples were
detected in Rinconada WTP i'ntakc water (Santa
Clara Vaﬂey 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/100 L, which was for one out of 21 samples
analyzed. The one SBA bayside takeoff samplé,\
which was 75 percent Delta/25 pefcent Del Valle
water, had a Givardia lamblia concentrdtion of 2.1

cysts/100 L. Average reporting limits ranged from



L ES-12

0.2 C}‘ists/roo L (at Rinconada) to 39 cysts/100. L at.

Patterson Pass WTP (Alameda County Flood Con-

trol and Conservatlon DlStflCt Zone 7).

- Southern California Area
Positive Giardia lamblia samples were obtamed

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 cohcentrations ranged
~ from 1.5 cysts/roe L at the Skinner WTP andLake
Perris, to 7 cysts/100 L at Weyniouth WTP. Report-
ing limits for all reported data ranged from 1 to 21

- cysts/100 L.

,Ciyptosporzdzum Water Quahty Data
Delta/San Luis Areas

C;yptosporzdzum data in the Delta area were

" obtained from DWR O&M sampllng in 1995 and

from MWD sampling in 1992-93. Positive
Cglptasporidium s'amples'were detected at Greenes
Landing, Banks Pumping Plant, the Delta—Mendota
Canal, and the Califdrnia Aqueduet (Check 29) in

i 1992—9‘3'by MWD. AVerage concentrations rahged ,

_ from17 oocysts/1o00 L at Check 29, t0 54 oocysts/Ioo » B

L at Banks Pumping Plant

~ Sampling by DWR in 1995 a‘tﬁBanks'Pumpin’g
Plarlt, Delta—Mentha Canal, and the Arroyo Intake

to Lake Del Valle did not result in positive

Cij)ptasporidium samples. However, presumptive

results of sampling at Banks Pumping Plant showed

positive samples with concentrations of less than 10 -

oocysts/10o L. However, internal bodies of the oo-

cysts were not identified (i.e., confirmed) with these

presumptive results. Average reporting limits ranged
from abouti oecysts/roo L at the Arroyo Intake to

Lake Del Valle to about 1x oocysts/roo L at Delta- . -

Mendota Canal.

South Bay Area
Cryptosporidium results for the South Bay area

include data from DWR, Alameda County Flpod» S

: Control Dlstrict - Zone 7, Alameda Couhty 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 mtake water to
Pen1tenc1a, Rinconada and Santa Teresa WTPs.

- Rinconada, and Santa Teresa WTPs blend water. . " ‘

from SBA and San Luis.

Average Ciyptasporldmm concentratlons mea-
sured by Santa Clara Valley Water District ranged‘
from o.1 oocysts/100 L at Penitencia toy3’.4 oocysts/
100 L of one hundred percent San Luis water, Other -
water agencies with dlfferent reporting limits did not -

detect C(yptosporidium‘.’ .

Southern Callforma Area

- Cryptosporidium concentrations for the South-’

- ern California area 1nclude data from the Palmdale

“Water DIStl‘lCt and MWD Positive concentratlons

were seen at MWD treatment plants. Average con-
centratrons ranged from L.1 oocysts/100 L at Mills
WTP to3.7 oocysts/IoQ L at Weymouth WTP. Av-
erage reporting limits for Palmdale,WTPand the

 East Branch of the California Aqueduct measured by

Palmdale Water District were 20 oocysts/100 L.



Summary of Giardia and C)ypto—
sporidium Water Quality Data

- Due tovariations in the reportrng limits and ana- -

lytlcal laboratory performance it was difficult to
compare ‘the results of Giardia lamblia and
Cryptosporidium analyses between sites. However,
available data show high positive concentrations of
Giardia lamblia and Cryptosporidium in the Delta, as
measured by MWD. ‘
Giardia lamblia was only detected in a few
samples in the South Bay area. One sample at the
South Bay Aqueduct (SBA) bayside takeoff (75 per-

cent Delta water, 25 percent Del Valle water) and -

several samples at the Rinconada WTP (SBA water)
were positive for Giardia lamblia. Cryptosporidium
was detected at the Santa Clara Valléy Water Dis-
~trict plants at median values ranging from 0.1 to 3.4
oocysts/100 L. All other samples taken in the South
Bay Area were below rei)orting limits.

In the Southern California area, Giardia lamblia
‘and C}jzptospbridium were seen in almost all the in-
‘takes to MWD WTPs. Palmdale Water District
samples did not obtain positive Giardia lamblia and

Cryptosporidium results with their reporting limits.

' DWR Division of Local Assistance

" Water quality data for the Sacramento- -San

Joaquin Delta and major inputs to the Delta were

obtalned from the Municipal Water Quality Inves-
t1gat1ons (MWQI) Program. The Program's major

goal is to assist water agencies in protecting and .

improﬁng Delta drinking water supplies and to guide

water treatment research.
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DWR Division of Operations and Mainte-
nance ' ‘

Water quality data for major stations along
SWP south of the Delta were obtained from DWR’s
O&M Water Quality Monitoring Program. The
Program’s goals include monitoring SWP water qual-
ity, documenting temporal and spatial changes in
SWP water quality, providing SWP contractors with
water quality data to assess WTP operational needs,
and conducting studies as needed to characterize the

effect of speciﬁc activities on SWP water quality.

Water Quahty Data

The period 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 - _

Since untreated water does not generally contain
significant quantities of THMs, waters of the Delta
and its tributaries are analyzed for . total
trihalomethane formation potential (TTHMFP),

which is a test of the maximum capacity of a water = -

source to form THMs /upon chlorination. THMFP
values obtalned in thrs assay do not reflect
trihalomethane concentrations actually produced in
drmkrng water treatment facilities.

Although TTHMFP results are not directly
comparable to the actual amount of trihalomethanes
formed at a trearment plant after disinfection,
TTHMFP values do indicate an increased likelihood

of formation of THMs after treatment plant disin-

fection of water. The greatest enrichmeht of SWP

water with THM formation material occurs in the
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Delta and in the NBA at Barker Slough Watershed.
This enrichment is on the order of 100-300 pg/L
TTHMFP. TTHMFP decreasesjas the water moves
from north to south in the Aqueduct, with values at
Southern California export sites being about 50 pg/

L lower.

Orgamc Carbon

“The hlgh TTHMEFP levels in Delta waters are

: hkely due to the relatively high organic carbon con-
tent of Delta waters. Organic carbon and chlorine
are the basic and essential precursors in the forma-

 tion of THMs during water treatment. Waters high
in organic carbon may be highly colored and usually
contain substantial quantities of humic and fulvic

' acids that produce DBPs upon chlorination. Dis-
solved organic carbon (DOC) and total orgamc 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-
centrations in the Delta increase as the water flows
through the Delta.

The NBA at Barker Slough had the highest

median TOC concentratlon of all SWP sites moni-.

tored by DWR’s O&M Division. The next highest

~median TOC concentrations were at DMC and -

Check 13 (O’Neill Forebay) with TOC concentra-
~ tions of 4.3 mg/L and 4.4 mg/L, respectively. TOC
concentrations decreased as water moved aldng the
Aqueduct, ranging 3.0 to 3.8 mg/L at the terminal
reservoirs of the east and west branches of the Aq-
ueduct. k

The proposed Disinfettangs/Disinfection By-

Products Rule will most likely include an MCL or

- removal requirement for TOC in source water. The

elevated TOC concentrations in Delta waters (ap-

- proximately 3.5-4.0 mg/L) represent a cost for WTPs

to remove.

Bromide

Bromides are of concern because formation of
disinfection by-products increases in the presence of
bromides. Bromrnated methanes are also generally
more difficult to control and remove than chloro-
form using current treatment processes. An addi-
tional concern is that bromide is converted to
bromate (a carcirrogen) in WTPs during the
ozonation process. Bromate may be regulated under
the proposed Disinfectants/Disinfection By-Prod-
ucts Rule at a level of 0.010 mg/L after water treat- ~
ment. :

Median bromide values in the Delta ranged from

0.02 mg/L at the American 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 concentration of bromide at

- Banks and the Delta-Mendota Canal was 0.3 mg/L.

The stations along the California Aqueduct showed
median bromide values-of 0.22 mg/L at Banks Pump-
ing Plant, to concentrations of 0.35 to 0.50 mg/L at

the reservoirs (Silverwood, Perris, Pyramid and

Castaic).

- There is no regulatory water quality criterion for
bromide; however, these bromide coﬁcentrarions
contribute to the formati()nnof‘ THM:s and other
potentially more harmful ehemicals upon water

treatment.



Total Dissolved Sdlids

Total dissolved solids concentrations were

- greater south of the Delta than in the Delta. The

NBA had a TDS concentration of 176 mg/L and Cali-
fornia Aquéduct stations had TDS concentrations
that rariged from 315-390 mg/L due, in part, to TDS
contributions from the San Joaquin River. There do
"not appear to be significant increases in TDS con-
centrations along the California Aqueduct as aresult

of discharges into the Aqueduct.

Electrical Conductivity
MWQI monitoring of electrical conductivity

(specific conductance), another indirect measure of

~ salinity, in the Delta region shows low EC values for

_the American-and Sacramento rivers (median EC

values of 65 and 170 micromhos/cm, respectively).:

San Joaquin River water introduces high concentra-

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

value of 855 micromhos/cm at Vernalis.

 Turbidity =~ . o
‘Turbidity median values fanged from 16 NTU
(DWR O&M data) to 20 NTU (DWR MWQI
data) in the NBA. Turbidity was generally higher
during the winter months of January through March.
The highest turbidity value (180 NTU) was observed
in March 1995, a time of unusually heavy precipita-

tion.

Chloride
Chloride concentrations are also an indicator 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 approximately 120 mg/L at Lake
Perris and San Luis Reservoir. The South Bay Aque-
duct median chloride concéntration was 76 mg/L;

which was lower than other stations along the' Aque-

~duct thét,had media_n chloride values of 80 to 100

mg/L; All the chloride concentfafions‘measured

- along the Aqueduct were well below the Secondary

MCL of 250 mg/L.

Algae and Nutrients
In the Delta and SWP, nitrogen is often a lim-
iting nutrient for algal growth. As such, it is impor-

tant.to monitor. Excessive algal growth can lead to

- taste and odor problems and filter clogging in WTPs,

as well as creating nuisance conditions in reservoirs.
‘All of the nitrate median values are less than the

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

from o.10 mg/L at Lake Perris to 3.9 mg/L at the

- Delta-Mendota Canal O’Neill Forebay.

Nitrate is probably introduced to the source wa-
ters of the California Aqueduct primarily from agri-
cultural drainage in the San Joaquin and Sacramento

rivers and in the Delta, and from waste WTP dis-

. charges. However, nitrate concentrations_ in the

SWP are genérally less than 5 mg/L, which is much
less than the State MCL of 45 mg/L.

Metals and Other Constituents of Concern
Median afsénic, barium, chromium, selenium,
and silver concentrations were less than the federal
and State MCL. All cadmium C(()ncentrationsb 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 o. 015 mg/L

- All mercury concentrations measured along the
Aqueduct were less than the reportmg limit of 0.001

mg/L, except for one concentration measured on

February 19, 1992. This apparently anomalous value

~was from one of fifty-seven samples and had a con-
centration of 0.006 mg/L.

When pesticides have been found in SWP, they
are usually at very low concentrations and widely
distributed. In general these chemicals have also

“been present in the Sacramento and San]oaqum riv-
ers when they are found in SWP. Pesticide applica-
tions by DWR are too small and localized to account
for the distribution found in SWP.

N at1onal Pollutant Discharge
Elimination System Stormwa-
ter Monitoring 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 or 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 plotential 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 Sacramento storm water

‘monitoring suggest that storm water runoff may be
asignificant source of organic carbon for the Sacra- -
mento River watershed, but the impact on the wa-

tershed has not been fully assessed.

San Luis Canal Segment of the
California Aqueduct — Turb1d—
ity Data

Storm water inflows from drain inlets, 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 inflows occur

© over a 30-mile segment of the Aqueduct between

Milepost 130 and Milepost 160. During the period of
1973 to 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 Luis Canal volume.

- Cantua and Salt creeks have accounted for 88
percent of the total inflow volumes over the past

seven years. Prior to this period, the Arroyo Pasajero

‘was the single largest source of floodwater to this

segment of the Aqueduct. These floocl 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 influence water quality in the Aqueduct in

- general.



The Storm Event of March 1995

On March 11, 1995, an embankment at the Ar-
royd Pasajero impoundment area failed at Milepost
157.4 on the Aqueduct. Floodwaters from Cantua
and Salt creeks also came over the Aquéduct em-
bankments at Mileposts 134.93, 136.96, and 138.96.
The failure occurred in the presence of heévy storm-
related floodwaters. An impropérly constructed pri-
vate landowner encroachmént through the
embankment may have contributed to the failure.
The flooding event caused an oil pipeline to rupture,
releasing oil to Arroyo Pasajero, some of which was
ultimately carried 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-
proximately 600 cfs, while displacing a number of

_concrete panels which 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 Field Division
at various points along the affected segment.

Turbidity remained high in water deliveries

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

The elevated turbidity resulted from the residual

sediment/silt introduced into the Aqueduct from the

March floodwater flows. The turbidity increased
again beginriing about June 1995, and is believed to
be related to increased flows in the Aqueduct coin-

ciding with agricultural crop production irrigation

deliveries. Turbidity measurements were performed

by DWR O&M from April 1995 to Septerhber 1995.

Various methods of removing the sediment from the

Aqueduct are currently being evaluated by DWR.
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On the Iﬁorning of March 10, 1993, étorm—re—
lated flooding conditions occurred in this segment of
the Aqueduct, with turbidities as high as 2,900 NTU
reported at the Avenal WTP. The cities of Coalinga
and Huron also experienced similar sediment-related

problems. The city of Huron did have to shut down

its plant for several days to avoid having to treat

highly turbid water. Operators of the smaller WTPs
indicated that operational 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 expefi—
enced in the San Luis Reach of the California Aque-
duct during the spfing of 1995. These turbidities

_wére the result of storm events and the breach of a

dike in the Arroyo Pasajerb and floodwaters flowing
over the embankment into the Aqueduct from

Cantua and Salt creeks. The water quality events

" related to the spring storms are still being evaluated.

Conclusions and Recommen—
dations

SWP Sanitary Survey Review and Ac-
tion Plan Committee

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 ‘sﬁrvey, and to identify and evaluate
water quality of SWP during the past five years

since the initial survey was conducted.
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Recomméﬁdation:: To formulate an action planfor
 the récofnme_h,dations made in this report, a

SWP Sahitary Survey Review andrAction Plai_l

Committee should be created to prioritize the

' recommendations, and to'dete‘frrﬁne’ the neces-

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
‘ Grazing Treatment
Barker Slough/North Bay Aqueduct X R 4
Lake Del Valle/South Bay Aqueduct X b 4
San Luis Reservoir/O'Neill Forebay X b 4
Coastal Branch - x
Pyramid Lake b 4 x
"~ Quail Lake b 4
Castaic Lake } 8
Silverwood Lake - X X
Lake Perris o

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-

- sporidium data from raw water sources now avail-
able vary in qﬁantity and quality from treatment
plant to tréatmen'q plant. The data are not ad-
equate to observe trends in Giardia lamblia and
Cry?toSpoﬁdium ‘concentrations 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-
‘ k tionwide averages re-
ported by M.W.

: LeChevallier, et. al.

‘ V’Recreational' wildlife (September 1995,
Use/Eac.ilities Areas : AWW A Journal).

: : : The potential
X x  sources of pathogenic
_organisms in the wa- ’
x tersheds are livestock
: grazing, recreational
X use - and facilities,
X waste WTP fiilqres,

and wildlife 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

’difﬁcul'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 Sémbling should continue, and total

and fecal coliform sampliﬁg shoi;ld‘be imple-

“mented at selected locations on SWP. When

problems with recoveries and precision of the

* analytical method for Giardia lamblia and



CUthOSpdr'id ium are solved, monitoring for these
pathogens should be implemented at more loca-

tions.

Further investigation of each watershed{

A should be conducted to further evaluate the po-

tential sources of microbial contaminants iden-
tified. In addition, the microbiological safety of

~ SWP source waters should be comprehensively
evaluated on an ongoing basis, and should in-

- clude implementation of the followingelementsv:

% Institute total and fecal coliform monitoring of
'SWP source water at key locations. ‘

¢ Work with municipal SWP contractors to co-
ordinate monitoring in such a manner as to
make data collected by the contracting agencies
comparable to data collected from within the
SWP system. ‘ :

«¥ On an ongoing basis, monitoring data from con-
tracting agencies should be accumulated, along
with data collected from within the SWP.

¥ Results of the data analyses and evaluations
should be shared on an ongoing basis among

municipal contractors and DWR staff.

* Delta Enrichment of Trihalomethane
Formation Potential and Organic Car-
bon in SWP Water |
Conclusion: . Water is enriched substantially in
_trihalomethane formation potential (THMFP)
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.

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

water use, and organic carbon drain-age from rice

fields.

Dlssolved Sohds and Turbldlty in the -
‘Aqueduct

Conclusion: Elevated dissolved sollds and turbidity
measurements were found in the California Aq-
ueduct, 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
_measuresv to reducé 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 commenting on the development and

implementation of a feasibility study created -

jointly 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
- corrective actions should be monitored. In ad-
dition, the SWP Sémitary Survey Review and
Action Plan Committee should monitor all ac-
tivities in Arroyo Pasajero

" Two draft Environmental Impact Reports
(EIRs), submitted by Westlal}ds Water District,
for proposed groundwater 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 -

Committee of DWR is currently in the process

of developing a revised pohcy for pump-ins. The

activities and decisions of this committee should

also be monitored to ensure that the adopted

policy is adequate to prevent the deg;:adation of
drinking water quality in SWP. 7 ’

Bromide v
Conclusion: Elevated bromide concentrations were

found in the export sites of the Delta, the San

Joaquin River at Vernalifs, and at some of the
reservoirs in the east and west branches of the
California Aqueduct. These concentrations,
which ranged f:bm 0.30 t0 0.50 'mg/L, compli-
cateachievement of the bromate and trihalo-

nietha'ne levels required by the Disinfectants/

‘Disinfection By—Products Rule.

Recommendatwn Monitoring should be continued

for bromide in the Delta, in the San Joaquin
River, and in the terminal reservoirs of SWP.

The primary source of bromide to SWP is from-

Table ES-2

Hazardous Waste Facilities/Hazardous Materials Releases

~ Emergency Responses to
in Adjacent Watershed Hazardous Materials Releases Hazardous Materials.-Releases
within.Watershed in Adjacent Watershed

Watershed  Hazardous Waste Facility ‘Hazardous Waste Facility = Emergency Responses to
‘ within Watershed

Barker Slough/

‘North Bay Aqueduct . 4 12 SRR o ' ' 1
- Lake Del Valle/ ’ : '

South Bay Aqueduct  © 2 o o

San Luis Reservoir/

O'Neill Forebay 3 5 ‘o 3
~ Coastal Branch 2 .3 4 1

\Pyramid Lake o I o 6

Quail Lake - o 3* e 2
 Castaic Lake I B I I

Silverwood Lake I 2 2 1

Lake Perris » o 4 I 2

* TWO of these sites are also listed on the CERCLIS list
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the intrusion of sea water into the Delta. The nation in the watershed from the release.

possibilitybof controlling bromide concentra-. : . '
Urban Runoff

tions in source waters should be investigated. ,
' Conclusion: Storm water runoff from the city of

Hazar dous Waste Facﬂitics/I—Iazar dous Sacramento contributes total and dissolved or-
Materials Releases

Conclusion: - Of the nine watersheds surveyed, five

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

which generate, transport, treat, store, or dis- Recommendatton Storm water samphng for the city

pose of hazardous waste, existing within the wa-
tershed. 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 résponses
to hazardous materials releases are summarized
in Table ES-2.

Recommendation: - Although the majority of hazard-

ous waste facilities exists and the majority of in-

cidences of hazardous materials releases occurs
‘outside of the immediate 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‘c’_ontarhin;ition from all of the hazardous

waste facilities, both within the watersheds and
in adjacent watersheds, an inventory 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 materials releases should be reviewed in
detail to determine the types and amounts of

materials released and the potential for contami-

of Sacramento should be contmued and ex-

- panded to include 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 reviewed to determine the extent of

discharge of contaminants of drinking water

- concern into the watersheds.

Barker Slough

Conclusion: Approx1mate1y 80 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
Environmenfal Impaét 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 NBA.

pump house. Potential water quality impacts re-

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

were identified by the DWR response.
Organic carbon cancentrations are highest

in the NBA watershed. Potential sources of or-

ganic carbon in this watershed include agricul- -

. tural and urban runoff and upstream releases of'

stagnant waters.

‘While most of the metals measured along ;

the Aqueduct were below reporting limits and

below State and federal MCLs, aluminum, iron,

and manganese wefe above the sécondary MCLs

- aluminum, iron, and manganese above the sec-

ondary MCLs at the NBA should be character—
1zed ‘

- Itis ant1c1pated that the recommendations -

~ in this report will be addressed bya Samtary Sur—

- vey Action Committee in much the same man-

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

can be considered as work in progress

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

. quality problems when compared to other com-

ponents of SWP. :

Recommendation: -To assess the potential and

- Conclusion: Significant microbial contamination of
the Lake Del Valle watershed may occur as a

result of two potential significant sources:

_extent of microbial contamination in B‘a‘rke"r
Slough, total and fecal coliform sampling should
be implemented at and around the NBA Pump-
ing Plant, as part of imp_lernenting Recommen-
dation #2. Raw water monitoring data collected
by NBA contractors should be gathered and
comprehensively assessed on an on-going basis.
The progress on the development of the
Argyll Park/Campbell Ranch project should be

monltored to determine if the recommenda—

tions made by DWR are being followed. -

Studies should be conducted to identify and -

characterize organic carbon inputs into the

NBA watershed. -

A system should be developed to alert NBA
contractors when 51gn1f1cant degradation of
water quality has occurred.

The source(s) for the levels of the metals

1) cattle grazing in the Arroyo Valle drainage,

* and 2) recreational facilities and activities in the

lake. ;

Limited information on Giardia lamblia
and Cryptosporidium in raw water sources pro-
vided by DWR’s Operationsand Maintenance;
Alameda County Water District; VA‘lameda,

- County Flood Control and Water Consetvation

District, Zone 7; and Santa Clara Valley Water

District suggest that concentrations of these

pathogenic 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 7
Valle and the South Bay Aqueduct, total and
fecal coliform sampling should be implemented
at several locations along the Aqueduct and

Lake Del Valle, as part of 1mplement1ng 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

Watershed -

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

Pyramid Lake

Quail Lake

Castaic Lake

Silverwood Lake

Within

83

O 0O O O 0.0 o

In Adjacent

Watershed Watershed

2

O

2

-

O O O ©O

landfills existing either 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 adjacent 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 the watershed from the solid waste land
fill sites and operations would include runoff
from the landfill sites, accidental releases of solid
waste during transp,oftaﬁon 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 be 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 operation.

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 stdrage tanks (USTs) for diesel fuel or
gasoline storage. In five of the watersheds, leak-
ing underground storage tanks (LUSTs) were ‘
identified. The location 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 eqﬁipment 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 perforrned, particularly those

o kn(y)wn‘to have leaked. Records from regulatory

agencies should be reviewed, and progress of any

remedial activities should be closely followed.

Emergency Action Plan
Conclusion: An emergency action plan has been

developed by DWR to provide comprehensive,

easy to follow, and tp-to-date information to

‘persons responding to emergencies, and to serve
 as a reference for pre-emergency training. The
| emergency action plan for each of the five Field

Divisions of SWP follow the same format. The

format was designed to provide logical pre-

emergency training, to provide quicker refer-

ence in emergencies, and to reduce obsolescence .

- by making updating easier.
Recommendatibn: - 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. .

Drinking Water Standards

Conclusion: - A recommendation was made in the
1990 Sanltary Survey Repert 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 revise SWP moni-
toring programs in response to changes to drink-

* ing water standards.

Recommendation: DWR’s water quality monitoring -

program should continue to be updated to re-

flect the current water Ciuahty regulations.
This has already been initiated in the
'MWQI Pfogram‘ under the New Parameters
“Plan, which started in _]uneb 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 comkp‘ovunds newly
xr‘egulated under the Phase IT Rule and the Phase
V Rule, and chemical compounds soon to be
regulated under the proposed Phase VIB Rule.
Since O&M jo(p’erates five DHS licensed
WTPs, it is necessary to follow developmenits in
the drlnkmg water industry and modlfy moni-
toring to respond to regulatory changes. Aone-
year Phase I1/Phase V monitoring effort is now
underway at these plants in response to DHS re-

quirements:

Petroleum Product Pipelines -

Conclusion: Several oil pipelines exist within close

proximity of SWP facilities. Duting the March
1995 storm, a Chevron oil pipeline ruptured, re-
leasing oil to ArroYo Pasajero, some of which
was ultimately carried into the Aqueduct;' Other
incidences of oil pipeline breaks near SWP fa-
cilities include the April 1993 failure of ARCO’s
Line 63 which released 147,000 gallons, and the
failure of ARCOs Line 1 during the January 17,
1994 Nerthridge earthquake. - ,
Recommendation: The incidence of pipeline failures
resulting in releases of petroleum products to
the environment should be,‘ryeyiewyed'to deter-
mine the potential for SWP water quality con-

tamination.



Introduction

Since June 1, 1996 the California Dep"artment 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 (SWTR), 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.

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 complex

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 Engineers, and the
report, Sanitary Survey of the State Water Project,
was transmitted to DHS on October 26,1990. To di-
rect this task, SWC formed an Advisory Committee
(see Appendix 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 sanitary
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 from the initial Sanitary

Survey of SWP. Since many of the agencies repre-

sented on the Review Committee participated at the

staff level, 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 résulting
from the 1990 Sanitary Survey Report, the Review
Committee provided additional ones where appro-
/priate. The Action Plan identified costs, the ageﬁ-
cies responsible for the work, and the time schedule
to complete the various tasks involved. SWC coor-
- dinated with the involved agehcics 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 (N PDES) discharges, such as municipal
waste WTPs, should be increased to cover
Giardia lamblia, Crypto&poridium sp., and vi-
ruses. The State Water Project Sanitary Survey
Review Committee should - encourage
CVRWQCSB to include these constituents in
discharge compliance monitoring programs.

Solution: The extent of the problem should be de-

-termined by sampling for one year in the Delta -

~and northern areas of SWP California Aq-
ueduct. If signiﬁcanf numbers of pathogens are
found, a workplan should be developed for mu-
nicipal waste water dischargers to begih a one-
year, bimonthly monitoring program for
Gidrdia 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 the 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 estimated 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. '

Benefits: Improved drinking water supplies at

Greene's Landing.

Action: Sacramento River agricultural drainage 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
on July 13, 1992, and July 20, 1992 (see Appendix
A).

Recommendation 6 : Source Waters - San

Joaquin Basin Upstream of Vernalis.

Recommendation: The San Joaquin 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: In1989, 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 sb, 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.

Benefits: 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 designation 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 November 30, 1993,
to CVRWQCB 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 Management 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. Agricultufal management -
practices to control agricultural drainage 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 '

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

tion to the problems caused by agricultural Review Committee Recommendation: Develop an

drainage. :
The San Joaquin Valley Inter-Agency Drainage
Program produced detailed recommendations
regarding agricultural drainage management
throughout the San Joaquih Valley. Develop-
- ment of an implementétion program for these
recommendations is being coordinated under
the direction of DWR. Continued support of
these efforts is essential to properly address this

issue.

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 Basin 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

4 should be performed during appropriate flood
Benefits: Development and implementation of an events. k :
agricultural drainage management plan for the Benefits: Possible improvehient of water quality in ‘
San Joaquin Basin will improve the water qual- San Joaquin River at Vernalis.
| ity of the San Joaquin River at Vernalis. Action: Data must be collected to determine if the

~ Action: The Review Committee has reviewed the flows entering the San Joaquin River from the -

San Jbaquin Valley Agricultural Drainage Pro-
gram reports titled Management Plan for Agri-
cultural Subsurface Drainage and Related Prob-
lems on the Westside San Joaquin Valley, Sep-
tember 1990 and A Strategy for Implementation
of the Management‘Pllan for Agricultural Sub-
surface Drainage and Related Problems on the
Westside San Joaquin Valley, December 1991
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
SWCin a]ahuary 28, 1995 letter; the program

continues to be monitored.

Kings River and Tulare Basin via the James By-
pass present a water quality problem. This can
be done by collecting water samples during flood

events when the James Bypass is in operation.

+ 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. Sampling would start at

the beginning of the flood event and include
Title 22 constituents plus Giardia lamblia and
Ciyptospbridium 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 qnality. 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
Quality Investigations (MWQI) Program. SWC
supported accelerating the égricultural 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 MW QI

Program.

Recommendation 17: Source Waters - The
Delta

Recommendation: Seismic vulnerability of Delta
levees must be reduced and SWP water supplies
must be proteoted 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

catastrophic 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 protect SWP
water qualify (see Appendix A).

Recommendation 19 : Operation of the State

Water Project - O'Neill Forebay o
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 drinking 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 Forebay 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 in Chapter 4 of this report.

Recomrnendation 21:  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 should review the existing monitor-
ing progfam and data to determine if the current
monitoring program is adequate. If it is not, the
Review Committee should recommend an ap-
propriate monitoring program.

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

‘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 Committee
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).

-~ Recommendation 22 : Field Survey of 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 determine if storm water inflows into
the San Luis Reach of the California Aqueduct
have any impacts on SWP drinking water sup-
plies. \

Solution: The Review Committee 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 hélp 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 Committee 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 : Field Survey of State
Water Project Facilities - Highway drainage

Recommendation 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 Sanitary Survey
of SWP in updating and standafdizing its Emer-
gency Response Plans. The value of developing
a Geographical Information System which iden-



tifies potential drains that 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 consider constructing con-

tainment structures at vulnerable points.

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

Recommendation (25): As priorities permit, the Re- for protecting public health.

view Committee should consider the potential Benefits: A review will identify any problems.

for contamination of SWP from canal roadside Action: The Review Committee has reviewed exist-

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 type of problem because of
the complexity of the Project Facilities and the

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-

short times required to respond to this type of ing Water Standards

emergency. Recommendation: DWR should stay abreast of

Benefits: The updated Emergency Action Plan USEPA and DHS drinking water standards pro-

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.

grams. As drinking water 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 Committee Recommendation: DWR

should stay abreast of USEPA and DHS drink-

ing water standards. As drinking water standards

Recommendation 26 : = Other Potential

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.

Sources of Contamination in Open Canal Segments

- Body Contact
Recommendation: The Review Committee should
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- Solution: To ensure the necessary water quality data

are efficiently collectéd; 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.

Benefits: The benefit of maintaining a current moni-
toring program is an accurate and cost-effective
definition of the water quality throughout SWP.
This informétiqn will make assessments of po-
tential impfovements possible, so that the cost
of improvements can be compared to the ex-
pected water quality enhancement. As drinking

~‘water regulations become 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 the

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 begun and should con-

tinue 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 special water qiiality investigations
under the supervision of a water quality program
manager responsible for coordination of water

monitoring programs, identification of needed

stﬁdics, implementation of the studies, and
management of the data in a centralized data
" bank. ' »
Review Committee Recommendation: SWC should
i write a letter to DWR expressing Review Com-
mittee support of the recommendaﬁion.
Solution: SWC should write a letter conveying su,p';
‘ port of the recommendation.

Benefits: The centralization of DWR's water qual-
ity programs will provide a more efficient ap-
proach to meeting the SWP's water quality
needs. ’ '

Action: No action has been taken on this issue.

k Priority B

Recommendation 1: . Source Waters - Sacra-

mento Basin Upstream of Greene's Landing - Gen-
eral

" Recommendation: The Central Valley Regional

Water Quality Control Board's (CVRWQCB's)
~ efforts to develop a mass loading estimate of key
contaminants for the Sacramento Basin should
be supported and expanded. The contributions
of key contaminants from Municipal & Indus-
trial discharges, urban runoff, agricultural drain-
age, and mine discharges can then be bet-
ter determined.
Solution: The Action Plan established a prdgram for
~ compliance with water quality objectives includ-
ing a wasteload allocation process. CVRWQCB
needs to vigorously pursue rhonitoring 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,.
Action: 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.

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 permit monitoring requirements
to ensure that constituents that impact drink-
ing water quality are being analyzed.

Bencefits: 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 fora
monitoring program are detailed in a December
22,1993, memo (see Appendix A). Evaluation of

monitoring results is ongoing.

"

Recommendation 23: Field Survey of the State

Water Project Facilities - Urban Runoff
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.

Benqﬁts:y Characterization of the quality 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 detention ponds, or re-
routing the drainages across the Aqueduct.

Action: DWR has 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 has designed and imple-
mented a monitoring program to determine if
the storm water inflow is impacting the down-
stream water quality. 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 Sanitary Survey Up-
date of the State Water Project
The current five-year ﬁpdate of the initial Sanitary
Survey of SWP was required by DHS in compliance
with the California Surface Water Treatment Regu-
lation. The 1996 Sanitary Survey Update of SWP was
Adesigned‘ and conducted to focus on the recommen-
 dations resulting from the 1990 effort, and to iden-
tify and evaluate water quality of SWP during 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-Nevada Sec-
tion, Source Water Quality Committee, December

- 1993, and the checklist contained within, were fol-

‘lowed as closely as possible where practical in con-
ducting the 1996 Sanitary Survey Update. While the
manual was found to be a very useful and comprehen-
sive guide, and the checklist a very useful tool, some
interpretation and adaptation were required to ad-
just for the scale of SWP.

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 attentioh be given to
several spec‘iﬁc components of SWP. A more de-
~ tailed investigation of the major reservoir water-
sheds, which include Del Valle, San Luis, Pyramid,
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 Survéy Update
of SWP also covefs,,to the extent possible, actual,

and potential contaminant sources in the water-

sheds, emergency action plans, and water quality

- conditions at representative points throughout

SWP.

Watershed Investigations ,
Detailed investigations 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 determining the presence of toxic or
hazardous materials or situations in the watersheds.
Field surveys were pérformed by staff of DWR’s
Division of Local Assistance to document any new

or changed conditions in each study area.

Water Quality

Water quality data were reviewed and reported
for several important 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 San Joaquin River 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 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 pathogen 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 produced by water contractors and their
member agencies. ‘
The high turbidity in SWP resulting 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
réchérge 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—'

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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portantly, treatment adequacy. A primary concern is
the effect of high turbidity on the effectiveness of
the treatment process in removing both coliforms
and pathogens, which include Giardia lamblia and
Cryptosporidium. ‘
This survey briefly discusses the maj(jr revised or
proposed drinking 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 proposed drinking water rules. The
questionnaire asked for water quality or treatment-
related ihformation, 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 Update‘ 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 initial 1990 Sanitary Survey of SWP. They
are Barker Slough, Lake Del Valle, San Luis Reser- -
voir Complex, the open segment of the Coastal Agq-
ueduct Branch, Pyramid Lake, Castaic Lake,
Silveﬁvood Lake, and Lake Perris. All of these re-
ceived greater attention in this 1996 Sanitary Survey
Update. This chapter adds detail to the watershed
descriptions and contaminant sources contained in
the initial 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 Aq-
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.§ million acre-feet with 800,000 AF
of reserve capacity reserved as flood control space.
The water then flows down natural channels to the
Sacramento-San Joaquin 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 Alamedaand 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 1o 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 contain a 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 sources 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 facility,
with limited treatment of their wastes performed
onsite.

Leaking underground storage tanks are the most
common finding, as are relatively small industrial
operations which generate and/or store small quan-
tities of hazardous materials. Waste oils and related

materials are commonly associated with service sta-
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tions or similar industries which are located in the

watersheds.

U.S. Environmental Protection Agency Lists
Various USEPA databases contain information
related to hazardous substances, situations or events
related to the generation, 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

priority remedial action 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.

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 investigation 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 placed on the
National Priority List NPL, or contamination was
not serious enough to require Federal Superfund
action or NPL consideration. 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 Polychlorinated 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
Toxrc Substance Control Act (TSCA).

The USEPA Airs Facility System QAF ) database

tracks point sources of air pollution and monitors

emissions and compliance data from sources.

The USEPA Facility Index System (FINDS) is
a database which lists facilities that have been as-
signed a USEPA identification number for tracking
purposes.

Federal Insecticide, Fungrcrde and Rodenticide
Control Act (FIFRA) lists sites that handle materi-

~ als which are regulated under this act.

Resource Conservation 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

(ERNDS). lists facilities with reported releases of oil

and hazardous substances.

California State and Regional Lists
Hazardous Waste Information System 19,

A database maintained by California Department of

Toxic Substance Control, which keeps track of the

movement and disposal 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 responsible-
party funds. '
Hazardous Waste and Substance Site (Cortese)

lists facilities with known or potential hazardous
waste or substance releases. , ' o

Leaking Underground Storage Tank (LUST).
lists underground storage tanks (USTs) with known
releases.

ohd Waste Assessment Test (SWAT) lists
facilities disposing of greater than 50,000 cubic
yards of solid waste.

Solid Waste Information Sgstem QSWI S) lists

active and inactive landfills and transfer stations. -

" Toxic Pit Cleanup (TPO) Act lists surface im-

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

" ceived hazardous wastes.

Underground Storage Tank (UST) lists UST's

registered with the State between 1984 and 1987.

Other Sources ,
The California Department of Conservation,
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-

‘tion, Division of QOil, Gas, and Geothermal Re-

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

County planning agencies were contacted for
existing land use information and for new develop-
ment in the planning stage. County Agricultural
Commissioners were contacted for current agricul-
tural practices in the watersh/ed. Other local, State,
and federal agencies were contacted as required, in-

clnding county health departments, planning agen-

- cies, the State Water Resources Control Board, the
4 Regional Water Quality Control Boards, DHS,

United States Forest Service, and the various conces-

sionaires at the reservoirs.



Watersheds

Several irnpoftant characteristics of each watershed
(Figure 2-2) related to land use, population center
data, agriculture, grazing, hydrology, surface geology
and hydrology, soils, and vegetation are described.
The watershed boundaries for each study area were
defined using both 7.5 and 15 minute United States
Geological 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, ﬂoods, landslides, and
other emergencies or disasters, are documented
where significant impacts 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 necessify 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

vspills (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 largeyr 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 precipitation
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 spring1199'5, 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 occurring predominately in the southern region

where soils are less suitable for agricultural 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

July when the cattle and sheep are moved to the

- coast.

‘ An estimated 15,610 acres of the Wéfershed are

grazed by cattle and sheep. In 1994, 52,000 cattle and
~ calves, and 50,000 sheep, were estimated within
Solano Coﬁnty (Solano County D,epaftment of Ag-
riculture 19»94). 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-
diately 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 Sloﬁgh Pumping Plant in
order to keep livestock away 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
alluviﬁrn, 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 deposits which also contain

some nonmarine sedimentary 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 formations 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 loams and loams on terraces (U SDA 1977b). In
the Carﬁpb‘ell Ranch area of the watershed (approﬁ-

‘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 sloping, moderately well-drained to
poorly-drained, silty clay loams to clays, which are

found both on the rims and within the basins.

Vegetation

Where agricultural 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 natural 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 southern 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-
partmeht of Fish and Game has designated these
vernal pool communities as significant natural com-
munities and monitors their status through the

Natural Heritage Program (Sawyer & Keeler-Wolf
1995)-

Barker Slough — Potential Contami-
nants in the Watershed

The NBA Pumping Plant is situated on the-

‘north shore of Barker Slough approximately o.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 contaminants to the waters of the
NBA from agricultural crop production include pes-
ticides, 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
animals have direct access to the water leading to
increases in turbidity, and possible introduction of

the pathogens Giardia lamblia and Cryptosporidiitm

~ 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;
Scandia 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 Foree 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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Force Base records are for underground storage tank
(UST) sites within the base boundary. The site is also
listed on the National Priorities List.

Other sites listed include two solid waste land-
fills (B&J Landfill 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

spills of predominantly jet fuel occur with some de-

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

base search are generally limited to known genera-
tors and storers of hazardous 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
Vaéaville, the nearest treatment Plant to Barker
Slough, discharges treated effluent to Alamo Creek.
~ The Easterly Plant dry weather discharge is approxi-
mﬁtely; 6.2 million gallons per day of a secondary,
disinfected, and dechloginated 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 agricultural land is lo-
cated in the Alamo Creek watershed. The remaining
sllidge 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 dye 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 Cbunty

© Environmental Management).

Sediment was removed from the Napa Terminal
Tank during October 1994, and from the Travis Surge
Tank during February i995. 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

* Highway/road runoff

* Leaking underground storage tanks

o Hazardous material spills - |

« Wastewater treatment system spills/failures
* Livestock grazing

« Landfill runoff

o 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 associated with the joint inspection have.
‘been completed. 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 , ’
vaisting' and Proposed Uses at Argyll Park (Camp-
bell Ranch)
EXISTING / PROPOSED USE EXISTING PROPOSED

- IN

" CAMPBELL

. : 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-
Cattle/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. '

The planned construction activities at the site
are subject to the provisions of the National Pollut-
ant Discharge Elimination System (NPDES) permit
process, which controls waste diécharges 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 managemenf 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 durihg 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 pollutants
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-
cific workable plan for either the construction of a

permanent waste water collection and treatment

system, or spill containment measures as required by

the Solano County Environmental Health Division.
This EIR is scheduled for review by Solano County
in early 1996, and DWR intends to closely follow the

process.

Lake Del Valle

Léke Del Valle and Del Valle Dam (Figure 2-4)
are located in Arroyo Valle just south of Livermore
Valley, approximately 11 miles from Livermore,
which has a population of 62,800 as of 1995 (Califor-
nia Department of Finance 1995). 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 Aqueduct. Lake Del Valle recreational
facilities are operated by the East Bay Regional Park
District, and offer camping, picnicking, horseback
riding, swimming, hiking, 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

through July in normal rainfall years. Water is usu-
ally released into the South Bay Aqueduct from Sep-
tember through November to prepare for the winter
runoff. 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 undeveloped, watersheds that ulti-

mately drain into Lake Del Valle. )

- Most of the precipitation occurs between the
months of October and May. Since most of the
moisture occurs in.the Winter, surface water flow is
seasonal and is mostly nonexistent during the dry
season of June through September. This area of the
couhty is prone to higher summer temperatures and
moderately low winter temperatures typical of a
Mediterranean climate. According to data collected
at Livermore, the lowest temperétures can fall well -
below freezing between December and March
(USDA 1966), with the highest te_mperatures ap-
proaching 100° F between May and October.

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. In general,
the watershed has a mild climate, but is more variable
than western portions of Alameda County due to the
neighboring mountains 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 associated 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.
This ranch also has various cattle pens. DWR moni-
toring data for the Arroyo Valle drainage 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 presef;t 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.

Geology

The watershed of Lake Del Valle encompasses
several rock types in both the Great Valley Province
and the California Central Coast Range. Lake Del
Valle is within 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 shore 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 conglomerates.

~ The geology in the Arroyo Valle drainage is simi-

- lar to that found m the reservoir area. South alongv

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

‘occupy open areas between trees (Schoenherr 1992).



Summary of Existing and Potential Contamina-
tion Sources for Lake Del Valle

* Recreational use in watershed

* Highway/road runoff

o Leaking underground storage tanks

» Wastewater 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 sanitary 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 Reservoir and Dam (Figure '2—5) 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 Finah‘ce 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 Valley Project. The San Luis Joint-Use
Facilities were completed in 1967 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 v

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-skiing, wind surfing,
fishing, swimming, hiking, bicycling, and waterfowl
hunting. San Luis Reservoir and O'Neill Forebay
averaged 512,391 visitors between 1967 and 1995
(DPR 1995). The recreatfonal 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 (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 mélénge of sheared fragmented
Franciscan Complex 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’Neil—Apollo,
Franciscan-Quinto-Rock Outcrop, 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 (Schoenherr 1992).

Oak woodlands dominate foothill slopes with
blue oaks (Quercus douglasii), interior 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 (UST) 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 building 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



Summary of Existing and Potential Contamina-
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 adjacent 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 I989). 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-

VoIir.

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 5
into Santa Barbara County. The Aqueduct extension
will be an enclosed pipeline.

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 alluirium,
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 §.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 Branch for control of algae.
Under normal conditions, sufficient copper sulfate
is added to-obtain a concentration of approximately
1 part per million in thé Aqueduct. Due to the tur-
bidity in the Aqueduct resulting from the March
1995 storms, the copper sulfate application schedule
was reduced during 5pring 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 Vchicle batteries, oil
filters, spilled oil,;a storage tank; and a p'artially full
container of pesticides (brzind name is Goal; active
ingredient is oxyfluorfen) was present. The small
amounts of materials present appear to pose little or
no threat to SWP water quality. The take-out pipe
had a metering device, but no device controlling flow
back into the Aqueduct was apparent. The opening
of the pipe was approximately 18 inches above the
ground, which should prevent ground materials from
enfering 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 -

“when it is not being used to deliver water.

Pyramid 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 reglﬂator‘y 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 prdtec-.
tion. The east/west dimension of the watershed is
approximately 24 miles in length, which yields an

approximate area of 250 square miles.

Land Use

The watershed areas nearest the reservoir are
used primarily for recreational purpbses associated
with both the lake and the Hungry Valley State Ve-
hicular Recreation area.

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

(personal communication, Lisa Kruger, USFS, 1995).

. Geology

The watershed of Pyramid Lake is located in a
matrix of rocks of several origins 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, non-marine 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 small areas of non-marine sedimentary rocks
and volcanic flow rocks (minor pyroclastic deposits).
The watershed is in a region with well-defined fault
traces and thrust faults located both within and
around it. ,

The perimeter of the watershed is bounded by
3 major 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. Many
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 Pinos,
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

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 water-
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.
Piru Creek is the largest creek entefing the lake,
and flows generally from west to east. The major
tributaries 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-

“ground (Piru Creek) exhibited signs of heavy erosion,

such as deep cut banks.

Hungry Valley State Vehicular Recreation Area
(SVRA) occupies 19,000 acres of the watershed, and
is used by off-road vehicles year-round. Hungry Val-
ley is directly north of Pyramid Lake. Lower Hungry



" Summary of Existing and Potential Contamina-
tion Sources for Pyramid Lake

* Recreational use in watershed

* Highway/Road runoff

. Leaking underground storage tanks
« Hazardous material spills

* Livestock grazing

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.

Pyramid 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 § miles (0.5 miles on ei-
ther side), and up Snowy Creek from the confluence
with Piru Creek for § 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 discharges 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

Cattle and sheep grazing occur throughouf 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 sanitary facilities may not be avail-
able 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 N ational 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

* 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
offers fishing, 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 northwest arm of Castaic Lake. Approximately

750 sheep (no cattle) graze a total of 2,560 acres, of
which 1 35 acres are owned byDWR; 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 signiﬁcantiy. DWR has estimated that
the average annual inflow into Castaic Lake from the
- watershed is about 23,000 acre-feet. ’
~Between 1990 and 1995 the grazing season
ranged 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 brickyard 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 recr‘eational"
area, and is considered an afterbay of the main lake.
It is not a part of either SWP-or 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, -
momtorlng is not currently being conducted The

beach areas have been fenced to prevent entry into

the water, 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 rocks 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, rnarble,/gneiss,
hornfel, and quartzite. The Sierra Nevada Batholith
intrudes almost into the center of the watershed. A
small outcrop of non-marine sedlmentary rocks bor-
ders a southern portxon 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-
tershed also contains well located fault traces as well
as thrust faults which tend to mark rock type bound-

aries.

Vegetation

The vegetation of the watershed is mostly chap-
arral and is similar to Pyramid Lake. Variations of
upper and lower chaparral 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 pose little or no threat to SWP '

water quality. Since 1989, the following hazardous
waste has been generated: asbestos (1.68 tons), waste
“0il (15.56 tons), 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 Mojave
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

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

* Recreational use in watershed

* Highway/road runoff

* Underground storage tanks

* Hazardous material spills

* Wasterwater treatment system spills/failures

* Livestock grazing



areas around the lake use chemical toilets for sanitary
waste, which are serviced by truck, along with float-
ing toilets which are serviced by barge-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
for 1991. 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 § miles northeast
of the 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 granites.

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 (Schoenherr
1992). Proximity to the ocean also plays a role in the
regional climate and vegetation of the watershed.

" The lower northern 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 wide up
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
quality. 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

* Highway/road runoff

* Leaking underground storage tanks
* Hazardous material spills

» Wastewater treatment system spills/failures

and a 2,000-gallon diesel UST occurred in 1994. All
removal activities were in conjunction with San Ber-
nardino County and Lahontan Regional Water
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 involving a lift station. The
incident, which DWR responded to, occurred in
1991 when tampering resulted in the release of an
undetermined amount of the lift station content into
the lake. The lift stations normally pump sanitary
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 plants. All plants provide
secondary treatment of effluent (0.8 mgd average dry
weather flow, combined), and all are located above
Lake Silverwood. Effluent 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.

Between January 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 lost 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 property, 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 W'TPs
(Willow 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 toirrigate 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 being 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 permissidn 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 31,100 (California Depart- ‘

. ment of Finance 1995). The reservoir, which was
completed in 1974, is a multipurpose facility provid-
. ing water supply, recreation, and fish and wildlife

enhancement.

Land Use
\ Lake Perris State Recreation Area is operated by

DPR, and offers camping, picnicking, horseback
_ riding, sail and power boating, water-skiing, fishing,
swimming, hiking, bicycling, hunting, 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 marina, 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 1ake, with all other new residential or com-
mercial development currently being outside the
watershed. Visitors totaled 6,988,868 between 1990
and 1995 (DPR 1995). Grazing does not occur in the

watershed.

- Geology
The rocks in the area consist of granite, quartz
monzonite, granodiorite, and quartz diorite. The
majority of the watershed is unconsolidated and
_ semi-consolidated alluvium, lake, playa, and terrace

deposits. The San Jacinto Fault borders the eastern

‘side of the watershed, and is the only majo\r known

fault in the Lake Perris area.

Soils

Upland areas norfh, 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-drained sandy to sandy

loam soils on allufrial fans.

Vegetation ‘

Vegetation in the watershed is classified as a
Coastal Sage Scrub community dominated by Cali-
fornia Sagebrush (Artemisia californica) and Coast
Brittle-brush (Encelia californica) (Schoenherr 1992).

Lake Perris — Potential Contaminants

in the Watershed

Environmental Database Récords_ Search

The records search for Lake Perris included sites
within a 2.5-mile radius from the approximate cen-
tér of the reservoir. Sites contained within the seaich ,
range are included in Appendix G.

An underground storage tank leak was located at
the Lake Perris Marina. This tank was reported to
have leaked gasoline in July 1994 which reached sur-
face water. Volume Services Company reported a-
loss of 5,000 gallons of gasoyline‘r from one of the three
10,000-gallon storagé 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 ‘Dep‘artment. A vapor extraction sys-
tem and monitoring wells have been instaﬂed as part

of the remediation effort.
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One five-gallon spill of hydraulic generator oil
was reportedrat 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 quarries 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 permanent facilities being supplemented with -

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. Thirteen 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, 16 chemical toilets are placed directly on
the swim beaches approxirﬁately 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 campground, 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
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 1995 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-

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

* Recreational use in watershed
* Leaking underground storage tanks

* Wastewater treatment system spills/failures



cation program has been 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 approximately Memorial Day to Labor Day.

Sanitary 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 supplemenfal information in support of this

Sanitary Survey Update. While some of the agencies

*Mojave Water Agency stated concern but does not have treatment facilities.

"~ 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
Temperature Variations 3 3 1 1
pH 3 1 2 1
Alkalinity 2 1 1
Taste and Odor 8 6 2 6
Algae 7* 1 3 3 4
MIB/GEOSMIN 4 1 3 1 1
Trihalomethanes 5* 1 4 1 2
Total Organic Carbon 5 2 3 1 1
Bromide Levels 4 2 2 1 2
Metals ‘ 3 3 1

N 2 WS NNV NSO
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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
is in 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 Distficf, 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 was a major 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 precipitation, 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, adjustme‘nts 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 temperature
variations, pH, and alkalinity were concerns for a few
agencies. Temperature 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

coagulants 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 SW/P source water responded that bromate
production 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

Table 2-3

Disinfectants/Disinfection By-Products Rule, Phase 1

METHODS PROPOSED TO COMPLY WITH 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 District

Use of chloramination as a secondary disinfectant

Castaic Lake Water Agency

Feed Pre-Cl2 Yuba City
Treatment process design and chemical Yuba City -
treatment processes Crestline-Lake Arrowhead Water Agency
Kern County Water Agency

Utilize ozone as a treatment practice

Table 2-4

Contamination Sources, Situations, 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

Seawadter 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 occurring 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
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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-
ing water from the SWP. Iron is a problem for treat-
ment facilities using ozone, since iron precipitates on
the ozone diffusers. Aluminum is managed by adjust-
ing the amount of alum used to treat the water.
Other infrequent problems are asbestos and heavy

metals.

Proposed Regulation
The questionnaire also asked water agencies if \
they are anticipating difficulties complying with the
proposed Disinfectants/Disinfection By-Products
Rule, Phase 1. Of the 12 respondents to this question
(66 percent), four of the agencies were currently op-
erating under the Phase 1 specifications and were not
anticipating compliance 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
either 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 méthods. For Giafdia lamblia and

Cryptosporidium, only the Standard Method and ICR.

method are used. Pathogen data obtained from vari-

ous water agencies are discussed in Chapter 4.

Contamination Sources, Situations,
and Events -

-F iﬁallf, 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. '

DWR Groundwater Pump-in
Policy |

Based on drought emergency conditions, DWR in-
~ stituted several interim one-year policies (1990, 1991,
1992, and 1994) for accepting groundwater pﬁmped
- into SWP from water contractors. Acceptance of
non-pfoject 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

in the suitability of the water for its beneficial uses,
including municipal, industrial, agricultural or recre-
_ 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 constituents
were monitored, including arsenic, seIenium; nitrate,
chloride, sulfate, total dissolved solids, and specific

conductance.

Pump-in Water Quality Monitoring
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 bimonthly 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 much variation exists be-
tween the reaches of pump-in water quality when
compared to Aqueduct water quality. Many reaches -
had pump-in water samples with higher constituent
concentrations than water sample,sv from the Aque-
duct. However, for most reaches, downstreém water

quality changes in the Aqueduct were not observed.

Future Groundwater Pump-ins to the
Aqueduct

Currently no policy provides for pump-ins on a



Pump-in Period
1990

Pump-in Period
1991

Pump-in Period
1992

Pump-in Period
Total (acre-feet)

Arsenic

Selenium

Nitrate

Chloride

TDS

Sulfate

Specific
conductance

Check 29 to

Summary of Pump-in Water Quality  Table 2-5

Banks PP to Check 13 to Check 21 to Downstream
Check 13 Check 21 Check 29 Check 41 of Check 41
California Aqueduct San Luis Canal California Aqueduct
June - —
December
January — " March - February — May -
December December December December
January - _Ianuary - January — January —
February December December* December**
128 216,214 91,537 16,256 11,966

O

On

On

©N

O m

Ol

O N

O O

On

On

OO

Om

OGN

O

ON

* Except March, June, July, August, and October

** Except August

PUMP-INS:

Pump-ins compared to upstream Aqueduct value

@ ower:
More than 75% of pump-in samples had
values lower than the maximum Aqueduct
level during months of active pump-ins.

‘ EQUAL:

25 - 50% of pump-in samples had values
higher than the maximum Aqueduct level
during months of active pump-ins.

HIGHER:

50 - 75% of pump-in samples had values
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.

[ ] MucH HIGHER:
Mean annual Aqueduct values were
significantly higher downstream of pump-
ins.
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s6 Ground Water Pump-ih Sites = Figure 2-12

-drought emergency basis. Future non-drought
progréms may be allowed and will be governed
by a long-term policy that is cufrently 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 pésts along the Aqueduct
and other associated SWP facilities. The pes-
ticides listed in Appendix 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.

Banks Pumping Plant
KAooo0331 (Mp 3.31)

Oak Flat Water District

San Luis Reservoir

Westlands Water District
(San Luis Canal - USBR

Check 21
KAo17226
(Mp 172.26)

Coastal Branch

Buena Vista Lake Water District
-/ Henry Miller Water District

Check 29
KAo24454
(Mp 244.54)

Wheeler Ridge Maricopa
‘Water District

Check 41
KAo30341
(Mp 303.41)

LEGEND
O Pump-in Sites (Monthly samples at discharge location)

Check 13
KAo07089
(Mp 70.89)

Delta Mendota Caml

Kern County Water Agency

Buena Vista Lake
West Kern Water District

Buena Vista Pumping Plant

Wheeler Ridge Pumping Plant
Wind Gap Pumping Plant

Edmonston Pumping Plant

Silverwood Lake

A Aqueduct (Semi-monthly samples at routine monitoring stations)

Antelope Valley — East Kern Water Agency

Devil Canyon Power Plant

Devil Canyon Afterbay
KAo041288
(Mp 421.88)




State Water Project Emergency

Action Plan

Introduction

The main purpose of an Emergency Action Plan
(EAP) is to provide 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 Operations Center (POC) to an emer-
gency 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 operational
responsibility, and also utilize EAPs.

EAP format is designed to provide logical pre-
emergency training, to provide quicker reference in
emergencies, and to make updating easier. It is based
upon the format recommended in Analysis of Emer-
gency Plans of Agencies Operating 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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guidance\ as to how the EAP should be implemented.
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, feporting forms, and turnout summaries are
contained as appendices. Part 4: Enclosures include
information that will be frequently updated (names,
phone 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-
gency reference not contained in the EAP. The EAP
should be as self-contained as possible in order to
shorten response time.

Copies of the EAP are kept at the Project Op-
erations Control Center and all Area Control Cen-

ters.

Emergency Action Plan Main-
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 updatrng ‘

Generally, the Freld Division is responsrble 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 list of the holders of
the EAP for each Field Division is provided in each
EAP (see example in Appendix o).

Emergency Action Plan Maintenance
Responsibility

The O&M Field Division Emergency Com-
mand Coordinator iand the Civil 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 R

Emergency
Disaster

To define 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 integ-

‘ rity of some portion of the SWP and requiring
action befond the k’routinely prescribed mainte-
nance and repair procedures, but within the ca-
pabilities and authority of normally assigned or
assignable 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 involves/

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 aVailable 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 contained in EAP and invokes special
emergency fiscal procedures. The following clas-
sifications describe the severity of the emer-
gency and help to further define the procedures
to be followed. »
Class 1 Emergency: Is within the capabilities 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 commitmént 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

., Division direction.

Class 3 Emergency: Requires use of exempt fiscal
authority for commitments in excess of
$500,000. Declared only on authority 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 Legislative authorization of

special funding.

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 attention of management decisions which re-
quire approval of the O&M Headquarters. The
Field Division Chief shall determine if a Head-
quarters' 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.

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
Project 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 specifiedin the EAP is to be put.

into action. If necessary, POC will inform other -

Field Divisions affected by the emergency. All

instructions to Field Division personnel for the

operation of Plant units or gate operations will

come through ACC Senior Operator. ’
Civil Maintenance Superintendent: Responsible

~ for assignment of personnel to any affected area

requiring aid. This includes moving equipment k

and supplies needed to take care of the emer-
gency. The work will be coordinated with the
HEP Operations and HEP Maintenance Supér-
intendents. . ' ,

HEP Maintenance Superintendent: Responsible
for assigning mechanics, electricians, or techni-
cians to the affected Plant or aqueduct check. If

7 required, the work will be coordinate‘d with
HEP Operations Superintendent or the Civil
Maintenance Superintendent.

Supervising Power O&M Engineer: Résponsible
for assigning Field Division Engineering Branch
staff for technical support during an emergency.
This effort should be coordinated with other Su-
perintendents and the Emergency Command
Coordinator as necessary. l

* Regional Administrative Officer: Responsible for
obtaining emergency fundé, supplies, and ser-
vices (such as aerial flights). He or she is also re-
sponsible for providing security measures and
for requesting staff from other sources.

-Figure 3-1 illustrates the general emérgency 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 severity. For example, a Class 1 emergency
would probably not réquire establishing DWR Com-
mand Center or coordinating with OES State Opera- -
tions Center. Dﬁring a SWP Disaéfer, 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 ndtifying 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 officés Which include
County Heath Departments.

POC is responsible for notifying the dispatchers
of other powér 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 N otification

List,” which is a comprehensive listing of POC emer-
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Emergency Management System

for Department of Water Resources State Water Project

OES State
Operations Center

Water Education Office

DWR Executive

State Warning Center

DWR Command Center

SWP Water Contractors

O&M Division Chief

Project Operations

Control Center ( Utility Companies

O&M Division and Section Chiefs

Field Division Command Post

Field Division Chief ‘
Field Division Branch Chiefs

Emergency Command Coordinator

— - Flood Control Center

] Federal Agencies

] State Agencies

Area Control Center

— Other SWP ACCs

]

Field Inspectors

Field Division
Plant Operators

Highway Patrol

Other Local Entities
As Necessary




62

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 required notifications.

Coordination with the Office of Emer-
gency Services
The Office of Emergency Services

The Office of 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.

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 emergency situation” is
defined as being one that involves:

«¥ Serious threat to life

«s# Threat to a large amount of property

«c% Threat to natural resources

«s® Threat of disruption to “lifeline” systems,
such as transportation 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 maintaining
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'

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 recovery, O&M Headquarters

and Field Divisions will provide assistance to OES to
the extent 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
point from which notification to the Governor's se-
nior staff will be initiated.

During a “significant emergency” O&M will lo-
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.
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