








































































































































































































































































































































































































































































































































Conclusions and Recommendations 8-5 

Municipal and Industrial Discharges--Municipal discharges to the San Joaquin River 
above Vernalis are mostly located downstream of the major reservoirs. Because of the already 
poor quality of the San Joaquin River, San Joaquin Basin municipal effluent limitations are 
generally more restrictive than for the Sacramento Basin. The major industrial discharges in 
terms of volume have low contaminant concentrations. Although M&I discharges into the San 
Joaquin Basin add contaminants to the system, they do not appear to be a major factor in the 
degradation of the river. There are no data, however, on the contribution of Giardia, 
Crvotosporidium, and viruses from M&I wastewater discharges. 

• Recommendation--Monitoring requirements for NPDES discharges, such as municipal 
wastewater treatment plants, should be increased to cover Giardia, Crvotosporidium, 
and viruses. The SWPSAC should encourage the Regional Board to include these 
constituents in discharge compliance monitoring programs. 

Urban Runoff Discharges--The major urban runoff discharges to the San Joaquin River 
system are located downstream of Vernalis in the Delta area. There is presently no direct 
evidence that urban runoff is a primary factor responsible for the poor drinking water quality of 
the San Joaquin River at Vernalis. 

• Recommendation--None. 

Agricultural Drainage--The single largest use of San Joaquin River system water in the 
San Joaquin Basin is for the irrigation of crops. In addition, the Delta water imported to the west 
side of the San Joaquin Basin is used almost solely for crop irrigation. Surface and subsurface 
agricultural drainage is discharged to the San Joaquin River from Mud and Salt Sloughs and 
constitutes most of the flow in the river immediately upstream of the Sierra tributaries. 
Subsurface agricultural drainage is also discharged to the San Joaquin River from the west side 
of the basin between Mud Slough and the Delta. Subsurface agricultural drainage is the primary 
source of salts and trace elements to the San Joaquin River. Elevated levels of these constituents 
are the major reason San Joaquin River water at Vernalis is of poor drinking water quality. The 
Sierra tributaries which receive only surface runoff from agricultural irrigation are of significantly 
higher quality. 

• Recommendation--Because the west side subsurface 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 Regional Board's and USBR's efforts to find solutions 
for these discharges should be supported and monitored by the SWPSAC. 

Mine Discharges--As with the Sacramento Basin, there are numerous documented and 
probably many undocumented discharges of mine drainage to the upper reaches of the San 
Joaquin River system above the major reservoirs. The impacts of this drainage are primarily 
local and/or affect aquatic life, and do not. appear to have a significant effect on the drinking 
water quality of the San Joaquin River. 

• Recommendation--None. 
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The Tulare Basin 

Water from the Kings River and the Friant-Kern Canal, which is occasionally diverted into 
the San Joaquin River, is of good drinking water quality. This water is almost entirely excess 
Sierra runoff and probably improves, to a limited degree, the San Joaquin River water quality. 
M&l, urban runoff, and mine discharges in the Tulare Basin are not significant contributors to 
this water. As discussed in Chapter 4, agricultural drainage is contained within the Tulare Basin. 

• Recommendation--None. 

The Delta 

The quality of water at the SWP Delta export pumps is clearly degraded over the quality 
of water in its major source stream, the Sacramento River. The major causes of the deterioration 
of water quality in the Delta are agricultural drainage from Delta islands, sea water intrusion, 
possibly local discharges to Cache Slough (north Delta) and the poor quaiity of San Joaquin 
River water (primarily south Delta). The water quality data for Barker Slough in the north Delta 
consists of only three year's of data (primarily dry years), whereas the water quality data for the 
Harvey 0. Banks Delta Pumping Plant (Banks Pumping Plant) in the south Delta is averaged 
over the last 15 years (which includes all types of water years). The apparently poorer quality 
of water in Barker Slough compared to Banks Pumping Plant may reflect the reduced dilution 
available under drought conditions, as well as the impact of local drainages into Cache Slough. 
Cache Slough, which feeds Barker Slough, receives agricultural discharges, municipal wastewater 
treatment plant effluent from the Vacaville Easterly Plant, and urban runoff. Downstream of 
Vernalis, the San Joaquin River receives urban runoff and municipal wastewater treatment plant 
effluent from the Stockton area. Backflow conditions in the San Joaquin River downstream of 
Vernalis, caused by tidal influences and aggravated by south Delta exports, limit the flushing of 
water in this section of the San Joaquin River. 

• 

• 

Recommendation--As allowed by the Clean Water Act, the Regional Board should 
consider expanding the areas where NPDES permits for urban runoff are required to 
include rapidly urbanizing areas in and near the Delta with populations under 100,000. 
The approach used in Sacramento County to adopt a county-wide permit would 
address this need if followed in other urbanizing counties in the area. 

Recommendation--The SWPSAC should initiate a water-year type study of south Delta 
water quality data to aid in making an evaluation of whether the limited Barker Slough 
water quality data are representative. This study will also help identify problems 
particular to low flow conditions in the south Delta area. If this study indicates that 
the apparently relatively poorer quality of SWP water in the North Bay Aqueduct is 
not due to drought ·conditions, then the Regional Board should more extensively 
evaluate the local discharges into Cache Slough. 
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Agricultural Drainage--The DWR has determined that drainage from Delta islands can 
increase trihalomethane formation potential (THMFP) in the Delta by as much as about 67 
percent during worst-case conditions. This finding is of particular concern because water supply 
agencies using SWP water from the Delta may have difficulty meeting a future more restrictive 
THM standard. The impact of agricultural drainage on other disinfection by-products has yet to 
be determined. 

• Recommendation--The Delta Islands Drainage Investigation project is critically 
important to understanding the degradation of Delta water and the impact of agricul­
tural drainage on SWP drinking water quality. This project should be supported and, 

· if possible, accelerated. 

Sea Water Intrusion--Sea water intrusion increases the salt content of SWP water supplies 
and is the major source of bromide that results in the brominated forms of THMs in treated Delta 
water. Brominated forms of THMs compound the problem of meeting the THM standard. Sea 
water intrusion also raises sodium, chloride, and total dissolved solids concentrations above levels 
recommended for drinking water during periods of low Delta outflow. Sea water intrusion could 
render the Delta unusable as a drinking water supply if Delta levees fail in an earthquake. 

• Recommendation--It is in the best interest of the drinking water quality of SWP water 
to improve salinity standards in the Delta- The SWC have recommended to the State 
Board a 50 milligram per liter (mg/1) chloride standard, when feasible, to control 
bromide from sea water intrusion. When feasible means when facilities are installed 
in the Delta to isolate SWP export water from sea water intrusion effects. The State 
Board should adopt the recommended 50 mg/1 chloride standard. 

• Recommendation--It is in the best interest of the drinking water quality of SWP water 
to reduce the seismic vulnerability of Delta levees and protect SWP water supplies 
from catastrophic sea water intrusion. 

OPERATION OF THE STATE WATER PROJECT FACILITIES 

The operation of the SWP was examined to determine how the operation of the system 
affects the water quality of SWP facilities. 

Clifton Court Forebay 

The practice of opening the Clifton Court Forebay intake gates at receding high tide 
minimizes adverse physical impacts on the south Delta and maximizes the Sacramento River 
contribution to the export pumps. Dependent on Delta outflow at the time, sea water intrusion 
may adversely affect the quality of Sacramento River water at the export pumps. Various 
alternatives for reducing the effects of sea water intrusion on SWP drinking water supplies have 
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been studied. Recently, DWR and USBR released a draft environmental impact report on 
alternatives, such as Delta channel improvements to improve the Sacramento River flow through 
the east Delta to the south Delta pumps (DWR and USBR, 1990). 

• Recommendation--SWPSAC should work with DWR and USBR to identify the most 
feasible method of reducing sea water intrusion. 

O'Neill Fo~bay 

At O'Neill Forebay, CVP water from the DMC enters the SWP system. On an average 
annual basis, the DMC contributes 35 percent of the water entering O'Neill Fore bay from the 
SWP and CVP. The DMC water consists of a higher percentage of San Joaquin River water 
whereas SWP water consists of a higher percentage of Sacramento River water. This, combined 
with the numerous agricultural drains that discharge to the DMC between the Delta and O'Neill 
Forebay, indicate that CVP water entering O'Neill Forebay may be of poorer quality than SWP 
water entering O'Neill Forebay. Unfortunately, there are a limited amount of data on the quality 
of DMC water entering O'Neill Forebay so no conclusions can be drawn on the impact of the 
DMC water on SWP water quality at O'Neill Forebay and south of O'Neill Forebay. 

• Recommendation--DWR is currently expanding its monitoring program at O'Neill 
Forebay. The SWPSAC should monitor DWR's new program for its effectiveness in 
determining the impact of DMC water on the drinking water quality of the SWP. 

Kern River Intertie 

During periods of high flows in the Kern River, Kern River water is diverted through the 
Kern River Intertie and transferred into the California Aqueduct near Bakersfield. During these 
periods, Kern River water has a lower salt content and produces lower TiiM concentrations than 
SWP water. Kern River water is softer and carries a higher silt load than SWP water and down­
stream treatment plants that usually receive SWP water must adjust for this. However, Kern 
River water does not appear to degrade the drinking water quality of SWP water supplies. 

• Recommendation--None. 

FIELD SURVEY OF THE Sf ATE WATER PROJECT FACILITIES 

A detailed field survey, conducted to identify potential direct sources of contamination to 
SWP export facilities, resulted in a comprehensive inventory of such potential sources. Table 8-1 
lists the total number of potential sources of contamination to SWP open canal sections. The 
direct discharges to the DMC are not included in this table. 

/~ \ 
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Table 8-1. Potential Sources of Contamination to SWP Open Canal Sections 

Drain inlets 

Canal roadside drainage 

Agricultural drainage (South Bay Aqueduct, 
Clifton Coun to end of San Luis Canal) 

Other - including highway drainage (Clifton 
Coun to O'Neill Forebay) groundwater (Clifton 
Court to Kern River Intertie, West Branch), 
urban runoff (East Branch), Coast Range 
drainage (O'Neill Forebay to end of San Luis 
Canal) 

Bridges 

Overcrossings (includes pipelines and overchutes) 

Undercrossings 

Water service turnouts 

2,173 

119 

132 

215 

507 

309 

252 

The North Bay Aqueduct, the Coastal Branch, and the California Aqueduct between the 
Kern River Intertie, and the East-West Branch bifurcation are relatively free of contaminant 
sources. 

The contribution of each source to water quality degradation and the relative importance of 
various sources could not be determined from the available water quality data. Whether the 
drinking water quality of SWP water is impaired by these discharges should be further 
investigated so that corrective actions are based on documented need. Further investigations may 
consist of supporting, expanding, and/or modifying existing monitoring programs or of 
proceeding with special-purpose monitoring studies. Key areas for the SWPSAC to consider for 
further investigation are: 

Coast Range Drainage 

Between O'Neill Fore bay and the end of the San Luis Field Division near Kettleman City, 
the California Aqueduct receives agricultural, urban, and mine drainage from the Arroyo Pasajero, 
Little Panoche Creek, Cantua Creek, and Salt Creek. The routine monthly monitoring programs 
show no obvious degradation in water quality in the California Aqueduct between O'Neill 

,,.,, 
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Forebay and the end of the San Luis Field Division. There may however be a significant short­
term impact from these discharges that is not detected in the routine monthly monitoring 
programs. : · 

• Recommendation--Existing monitoring programs should be modified to detennine the 
impact on SWP drinking water quality of the Coast Range drainage. 

Agricultural Drainage 

There are 108 agricultural drains that discharge into the California Aqueduct between Clifton 
Court Forebay and the end of the San Luis Canal. The South Bay Aqueduct receives agricultural 
discharges from 11 drains. The quantity and quality of drainage discharge is unknown. The ex­
isting monthly monitoring program is inadequate to determine the impacts of agricultural drainage 
on the SWP because key agricultural constituents are not monitored and sampling is not timed 
to coincide with agricultural discharges. 

• Recommendation--Existing monitoring programs should be modified to determine the 
impact on SWP drinking water quality of agricultural discharges (particularly in the 
San Luis Canal). 

Urban Runoff 

Urban drainage from residential/commercial developments is discharged to the East Branch 
of the California Aqueduct The impact on SWP water quality cannot be detennined from the 
routine monthly monitoring data. 

• Recommendation--Existing monitoring programs should be modified to detennine the 
impact on SWP drinking water quality of these urban runoff discharges. 

Highway Drainage 

The California Aqueduct receives drainage from sections of Interstate 5 and Highway 205 
between the Banks Pumping Plant and O'Neill Forebay. Drainage from part of Highway 152 
flows into San Luis Reservoir. These highways are major trucking routes. In addition to routine 
roadside drainage, there is potential for a spill of hazardous materials to enter the SWP from a 
trucking accident 

• Recommendation--DWR should consider the recommendations of the Laverty 
Associates Report in updating and standardizing their Emergency Response Plans. 
The value of develoP,ing a geographical information system which identifies potential 
drains that could allow tanker truck spillage to reach SWP facilities should be 
evaluated. Such information may speed the identification of which drainage inlets to 
block during spills. DWR should also consider constructing containment structures 
at vulnerable points. · 
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Less impo~ant direct sources of potential contamination are: 

Other Potential Sources of Contamination to Open Canal Segments 

Groundwater is pumped into several segments of the California Aqueduct. The greatest 
number of discharge locations occurs between Clifton Court and O'Neill Forebay. The routine 
monitoring program does not show an increase in total dissolved solids or metals that are 
typically found in groundwater between Clifton Court and O'Neill Forebay. 

Additional, less important potential sources of contamination documented during the field 
survey include canal roadside drainage, overcrossings, undercrossings, bridges, water service 
turnouts, and fishing areas. Canal roadside drainage is discharged into all open canal segments 
of the SWP. This drainage is likely to contain little more than suspended solids since canal roads 
are infrequently travelled. With the exception of canal roadside drainage, contaminants from the 
sources listed above would only enter the SWP if (1) facilities were improperly designed or 
operated, (2) human error or deliberate action resulted in a spill of a harmful substance, or (3) 
catastrophic failure of a pipeline occurred. 

• Recommendation--The SWPSAC should consider the potential for contamination of 
the SWP from these sources as priorities permit. 

Body Contact Recreation in the SWP Reservoirs 

Body contact recreation in Lake Del Valle, O'Neill Forebay, San Luis Reservoir, Pyramid 
Lake, Castaic Lake, Lake Silverwood, and Lake Perris may contribute pathogens to the water. 
Body contact recreation in Lake Perris has resulted in verified cases of Shigellosis and other 
complaints of human illness after swimming in the lake. Despite the potential for bacteriological 
contamination of the reservoirs, the bacteriological quality of raw water supplies is quite good 
along the SWP. Treated water coliform levels are consistently less than 2/100 ml, indicating that 
existing treatment processes successfully reduce coliforms to acceptable levels. 

• Recommendation--The SWPSAC should consider the potential for contamination of 
the SWP from these sources as priorities permit. 

Wastewater Handling Facilities 

Wastewater handling facilities in the watersheds of Lake Del Vaile, Pyramid Lake, Castaic 
Lake, and Lake Silverwood are potential sources of pathogens, nutrients, and organics. Floating 
toilets in Pyramid Lake, Castaic Lake, and Lake Silverwood may also contribute these contamin­
ants. The only documented problems are in the Lake Silverwood watershed. The piping and 
pumping stations that convey raw wastewater out of the watershed have failed and resulted in 
wastewater spills to the lake on several occasions. Elevated coliform levels have been detected 
in the lake following wastewater spills. This has not resulted in coliform problems at down­
stream water treatment plants. 
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• Recommendation--The SWPSAC should consider the potential for contamination of 
tl]e SWP from these sources as priorities permit. 

WATER QUALITY 

Water quality data, collected at a number of locations from the source waters and the SWP 
facilities, were reviewed and analyzed. 

Water Quality Degradation 

Water quality is degraded as Sacramento River system water runs from the Sierra streams, 
through the valley, and through the Delta to the pumps of the SWP. The most significant 
degradation occurs in the Delta. The major sources of water quality degradation in the Delta 
which have been discussed previously in this chapter include: 

1. Delta islands agricultural drainage 
2. Sea water intrusion 
3. The poor quality of San Joaquin River water 
4. Local discharges into the Cache Slough and Stockton areas of the Delta 

• Recommendation--The committee should be particularly concerned with the well 
documented degradation of the drinking water quality of SWP water in the Delta. 
Data collected by the Delta Islands Drainage Investigation, existing monitoring 
programs, and studies recommended by this report should be routinely evaluated to 
better define the causes of water quality degradation in the Delta. 

Water quality degradation between the Delta export pumps and the terminal reservoirs 
cannot be identified based on the available data. 

• Recommendation--Studies recommended by this report to determine the impacts of 
direct sources of contamination to the SWP should be implemented. 

Drinking Water Standards 

Most drinking water standards are met by untreated SWP water supplies. The secondary 
standards for chloride (250 milligrams per liter (mg/1)) and total dissolved solids (500 mg/1) are 
approached frequently and exceeded occasionally in the raw water between the Delta export 
pumps and southern California., The consumer acceptance levels for these constituents are some­
times exceeded. The National Academy of Sciences recommended criterion of 100 mg/1 of sod­
ium for people on moderately restricted diets is exceeded about 10 percent of the time. The 

· greatest known problem SWP contractorS will face is meeting the future THM standard. It is not 
yet known if the future standard will be 25 or 50 J.lg/1. It is unlikely that SWP water contractors 
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will be able to meet the future standard without expensive modifications to existing water treat­
ment plants. The heavier brominated TiiMs are formed during periods of sea water intrusion. 
This adds to the problem of meeting the TiiM standard. The ability to meet future disinfection 
by-product standards with SWP water is unknown due to lack of information on what the stan­
dards will be and lack of data on concentrations in SWP source waters. Sea water intrusion and 
agricultural drainage in the Delta are the two primary sources of contaminants that will prevent 
water contractors'from meeting future DBP standards. In the future, there may be other drinking 
water standards that will be difficult to meet with SWP water supplies. Recommendations to 
reduce sea water intrusion effects and determine the impacts of Delta agricultural drainage have 
been made previously in this chapter. 

• Recommendation--The SWPSAC should stay abreast of the EPA and DHS drinking 
water standards programs. As drinking water standards are proposed for new 
constituents and lowered for existing constituents, the SWPSAC should revise SWP 
monitoring programs to collect data on these constituents. 

Water Quality Monitoring Programs 

Historically, the DWR monitoring programs have concentrated on ecological monitoring of 
the Delta and SWP supplies. There is a wealth of mineral and phytoplankton data. Recently, 
the emphasis has changed to drinking water quality monitoring. The Interagency Delta Health 
Aspects Monitoring Program, the Delta Islands Drainage Investigation, and the recently initiated 
THMFP monitoring south of the Delta are examples. The historic DWR monitoring programs 
were not designed to evaluate the impacts of the potential sources of contamination identified in 
this sanitary survey. 

• Recommendation--DWR has begun and should continue to elevate the drinking water 
monitoring of the SWP system. DWR should consider the centralization and 
coordination of ecological, operational, and drinking water monitoring programs, and 
special water quality investigations under the supervision of a water quality program 
manager responsible for coordination of water monitoring programs, identification of 
needed studies, implementation of the studies, and management of the data in a 
centralized data bank. 

EFFECTIVENESS OF REGULATIONS 

This section discusses ihe establishment of water quality standards and the control of 
contaminant sources. 
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Water Quality Standards 

The regulatory programs that require the establishment of drinking water standards and 
ambient water quality criteria have been effectively implemented by DHS, the State Board, and 
the Regional Boards. Drinking water standards established by EPA and DHS are extremely pro­
tective of public health and drinking water regulations are rigorously enforced by DHS. In 
addition, the State Board's Inland Surface Waters Plan proposes water quality objectives that 
protect both human health and aquatic life. The aquatic life objectives are in many cases more 
stringent than the drinking water standards. 

• Recommendation--None. 

Control of Contaminant Sources 

The Regional Board has developed an effective program for regulating the discharge of 
treated wastewater from M&I facilities through the issuance of NPDES permits and the collection 
of effluent monitoring data by the permittees. Although coliform monitoring of M&I discharges 
is required, NPDES permittees are not yet required to monitor their effluents for pathogenic 
microorganisms. 

EPA is expected to issue draft regulations in October, 1990, that will require many indus­
tries and all municipalities with populations greater than 100,000 to apply for and obtain NPDES 
permits for urban runoff discharges. The Regional Board will implement these regulations in 
California. 

Agricultural drainage is not regulated under an effluent limitation system such as the 
NPDES permits. Best management practices (BMPs) to control the loads of contaminants are 
more suited to agricultural drainage because of the extensive use and reuse of the rivers for 
agricultural irrigation, the number of agricultural drains and responsible parties, and the 
variability of agricultural drainage quality with crop specific practices. The Regional Board and 
the Department of Food and Agriculture are in the process of implementing BMPs to control 
seasonal drainage from rice fields in the Sacramento Valley. This program has resulted in 
declines in the concentrations of rice herbicides since about 1986. The Regional Board is 
currently investigating and developing BMPs for agricultural surface runoff and subsurface 
discharges to the San Joaquin River system. The variety of agricultural uses and practices in the 
San Joaquin Basin makes control of agricultural contaminants in that basin especially complex. 
The study to characterize Delta islands agricultural drainage and identify BMPs to control the 
effects of that drainage is also ongoing. 

The regulatory pro~ to control drainage from inactive mines does not appear very 
effective since many reaches of streams tributary to the Sacramento and San Joaquin Rivers have 
been listed by the Regional Board and the State Board as impaired water bodies because of the 
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presence of metals from mine drainage at levels toxic to aquatic life. Controlling mine drainage 
can be technically complex and extremely costly. Often, locating responsible parties financially 
able to pay cleanup costs is not possible. 

The discharge of dairy or feedlot wastes to surface waters is illegal. Due to staffing 
constraints, the Regional Board responds to reported violations but doe.s not have an active 
enforcement. program. 

In summary, programs to control point source discharges are in place. The Regional Board 
is currently developing programs to regulate and reduce nonpoint source discharges. 

• Recommendation--The Regional Board will need increased funding to bring nonpoint 
source pollution under regulation. 

As drinking water standards become more stringent, it will be necessary to more fully 
characterize discharges and receiving waters with respect to the constituents being regulated. The 
Regional Board may need to revise discharge limitations for both point and nonpoint discharges 
to protect source water quality. This increased protection of source water quality may be 
necessary for water supply agencies to meet future drinking water standards. 

• Recommendation--The Regional Board will need increased funding to conduct studies 
to determine if discharge limitations must be lowered for water supply agencies to 
meet more stringent drinking water standards with SWP source water. 

Sea water intrusion is currently regulated by the Delta Plan and Water Rights Decision 1485 
(D-1485). D-1485 and the Delta Plan establish water quality objectives for various beneficial 
uses of Delta water. The Delta water quality objectives vary according to year type. For 
example, the number of days the chloride objective can be exceeded is greater in dry years. The 
water quality objectives were established at levels considered representative of natural Delta 
water quality prior to SWP and CVP projects. The State Board is currently considering a Water 
Quality Control Plan for Salinity which reconsiders the issues addressed in the Delta Plan and 
D-1485 (State Board, 1990). 

• Recommendation--As discussed previously, the State Board should adopt the 50 mg/1 
chloride standard recommended by the SWC to protect the drinking water quality of 
SWP water. 



APPENDIX A 

REFERENCES 



REFERENCES 

Amy, G.L., et. al. 1985. "Factors Affecting Incorporation of Bromide into Brominated 
Trihalomethanes During Chlorination," a chapter in Water Chlorination: Environmental Impact 
and Health Effects. Vol. 5. 

Brown and Caldwell. 1984. Fresno Nationwide Urban Runoff Program Project. Prepared for 
Fresno Metropolitan Flood Control District. 

Brown and Caldwell. 1989. Delta Drinking Water Quality Study. Prepared for California Urban 
Water Agencies. 

Buer, S., S. Philippe, and T. Pinkos. 1979. Inventorv and Assessment of Water Quality 
Problems Related to Abandoned and Inactive Mines in the Central Valley Region of California. 
California Central Valley Regional Water Quality Control Board. 

California Central Valley Regional Water Quality Board. 1988. Quality of Agricultural Drainage 
Discharges to the San Joaquin River from Area East of the River in Stanislaus, Merced and 
Madera Counties. California, January 1986 to September 1988. 

California Central Valley Regional Water Quality Control Board. 1988. Water Quality Survey 
of Tile Drainage Discharges in the San Joaquin River Basin. 

California Central Valley Regional Water Quality Control Board. 1989. Beneficial Use 
Assessment Report. 1988/1989. 

California Department of Food and Agriculture. 1989. 1989 Program to Prevent Off-Site 
Movement of Pesticides from California Rice Fields. Draft Report. 

California Department of Health Services. 1975. "Sewage Spill of Lake Silverwood." Internal 
Memorandum by Steve Nelson. 

California Department of Health Services. 1976. "Sewage Spill at Lake Silverwood." Internal 
Memorandum by Steve Nelson. 

California Department ofHeiilth Services. 1977. "Sewage Spill at Lake Silverwood." Internal 
Memorandum by Ray Feeser. 

California Department of Health Services.· 1978. "Domestic Water Supply Permit No. 78-061, 
City of Tracy." 



References 2 

California Department of Health Services. 1982 •. "Surface Water Inflow Data, California 
Aqueduct and Tributary Waterways." Internal Memorandum by Ted Andrews. 

California Department of Health Services. 1984. Inspection of Domestic Water Reservoir Facil­
ities--Castaic Lake." 

California Department of Health Services, California Department of Water Resources, and 
Riverside County Department of Health. 1987. Cooperative Bacteriological Study--Lake Perris 
State Recreation Area--8/27 /86 to 9/8/86. Draft Report. 

California Department of Water Resources. 1974. Draft Environmental Impact Report, 
Peripheral Canal Project. 

California Department of Water Resources. 1975. "Sewage Spill at Lake Silverwood." Internal 
Memorandum by Joseph H. Sherraro. 

California Department of Water Resources. 1987. Evaluation of Toxic Substances in Fish, 
Benthic Organisms, and Sediment in the State Water Project. 

California Department of Water Resources. 1989. The Delta as a Source of Drinking Water, 
Monitoring Results--1983 to 1987. Interagency Delta Health Aspects Monitoring Program. 

California Department of Water Resources. 1990. Delta Islands Drainage Investigation Report. 
Interagency Delta Health Aspects Monitoring Program. 

California Department of Water Resources and U.S. Bureau of Reclamation. 1990. South Delta 
Water Management Program. Draft Environmental Impact Report. 

California State Water Resources Control Board and California Central Valley Regional Water 
Quality Control Board. 1990. Sacramento River Toxic Chemical Risk Assessment Project. 

California State Water Resources Control Board. 1990. Proposed 1990 Water Quality 
Assessment. 

California State Water Resources Control Board. 1990. Water Quality Control Plan for Salinity. 
San Francisco Bay/Sacramento-San Joaquin Delta Estuary. Revised Draft. 

Camp, Dresser and McKee. 1986. Final Report--Water Treatment Plant Expansion Study-City 
of Benicia. 

County of San Bernardino, Spe<;ial Districts Department. 1982. Letter to the Lahontan Regional 
Water Quality Control Board--Untreated Sewage Discharge to Lake Silverwood. 

County of San Bernardino, Special Districts Department. 1983. Letter to the Lahontan Regional 
Water Quality Control Board--Sewage Overflow to Lake Silverwood. 



APPENDIX C 

ANNOTATED BIBLIOGRAPHY 

SANITARY SURVEY REPORT INFORMATION 
FROM THE OFFICE OF DRINKING 

WATER--CALIFORNIA DEPARTMENT OF HEALTH SERVICES 

Prepared by: 

Boyle Engineering Corporation 
1300 East Shaw A venue 

Suite 176 
Fresno, California 93710 

(209) 222-8436 

This document is available at the office of the State Water Contractors 

555 Capitol Mall, Suite 725 
Sacramento, California 95814 

Contact Mr. John Coburn at (916) 447-7357 



References 3 

Crooks, William H. and Dennis W. Westcot. 1989. Regulation of Agricultural Subsurface and 
Surface Drainage in the San Joaquin Basin. California Central Valley Regional Water Quality 
Control Board. 

Foe, Christopher. 1988. "Preliminary 1988 Colusa Basin Drain Rice Season Biotoxicity 
Results." California Central Valley Regional Water Quality Control Board. 

Hanson, B.R., T.I. Farouk, J. Cornelius, and W. Shannon. 1989. Nonooint Source Pollution 
from Agricultural Drainage in California: Defining the Problem and Assessing the Need. 
California State Water Resources Control Board Nonpoint Source Conference. 

Izaquirre, G. 1985. Progress Reoort. Lake Perris MIB Project: Developments in 1984. 
Metropolitan Water District of Southern California. 

Jones, R.M., 1989. "1989 Taste and Odor Monitoring Program for Lake Perris, Live Oak 
Reservoir, and Castaic Lake." Metropolitan Water District of Southern California. 

Luong, Tieu V., Christopher J. Peters, and Roger Perry. 1982. "Influence of Bromide and 
Ammonia Upon the Formation of Trihalomethanes Under Water Treatment Conditions," Envir­
onmental Science and Technology. Vol. 16, No. 8. 

McGuire, Michael J., Stuart W. Krasner, Jill T. Gramith. 1990. "Comments on Bromide Levels 
in State Project Water and Impacts on Control of Disinfection By-Products." Metropolitan Water 
District of Southern California. 

Metropolitan Water District of Southern California and James M. Montgomery Consulting 
Engineers. 1989. Disinfection By-Products in U.S. Drinking Waters. 

Montoya, Barry L. 1987. Urban Runoff Discharges from Sacramento. California. Prepared for 
California Central Valley Regional Water Quality Control Board. Publication Number 
CVRWQCB 87-1SPSS. 

.-
Montoya, Barry M., Fred I. Blatt, Gregory E. Harris. 1988. A Mass Loading Assessment of 
Major Point and Non-Point Sources Discharging to Surface Waters in the Central Vallev. 
California. 1985. Prepared for California Central Valley Regional Water Quality Control Board. 
Draft Report. 

National Academy of Sciences. 1977. Drinking Water and Health. 

National Research Council. 1982. Drinking Water and Health. Volume 4. Safe Drinking Water 
Committee, Washington, D.C. National Academy Press. 

Personal Communication, 1989. Rich Haberman. California Department of Health Services. 

Personal Communication. 1989. Gary Yamomoto. California Department of Health Services. 



References 4 

Rose, Joan B. Feb. 1988. "Occurrence and Significance of Cryptosporidium in Water." Journal 
of the American Water Works Association. , I 

Sacramento Area Consultants. 1975. Combined Wastewater Control System: Sacramento 
Regional Wastewater Management Program. 

San Joaquin River Basin Technical Committee. 1987. Regulation of Agricultural Drainage to 
the San Joaquin River. Prepared for California State Water Resources Control Board Order No. 
WQ 85-1. 

Santa Clara Valley Water District. 1988. "Permit Application for Domestic Water Supply." 

Silverman, Gary P. Sept. 1988. "The Industry's New Superbug." Opflow, American Water 
Works Association; Volume 14,No. 9. 

U.S. Environmental Protection Agency. 1976. Quality Criteria for Water. 

U.S. Environmental Protection Agency. 1983. Results of the Nationwide Urban Runoff 
Program. 

U.S. Environmental Protection Agency. 1989. "Discussion of Strawman Rule for Disinfectants 
and Disinfection By-Products." Science Advisory Board Drinking Water Committee, Meeting 
of October 11, 1989. 

The University of California at Berkeley Mining Waste Study Team. 1988. Mining Waste 
Study. Prepared for California State Water Resources Control Board, California Department of 
Health Services, and the California Department of Conservation. 



APPENDIX B 

WATER QUALITY SUMMARY TABLES 

--



Table B-1. Sacramento River at Fremont Weir Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record 

Total organic caibon, mg/1 ,14 1.70 - 4.70 2.70 1.70 4.50 4(77 - 4/82 
Total dissolved solids, mg/1 130 66.00 - 190.00 118.00 76.00 148.00 1(15 - 5/87 
Sodium, mg/1 131 4.60 - 124.00 12.00 7.00 18.00 1(15 - 5/87 
Chloride, mg/1 131 2.00 - 24.00 6.00 3.00 9.00 1(15 - 5/87 

Bromide, mg/1 131 0.01 - 0.08 0.02 0.02 0.03 1(15 - 5/87 
Turbidity, NTU 60 2.00 - 230.00 12.50 5.00 70.00 1(15 - 4/87 
Total phosphorus, mg/1 asP 98 0.03 - 0.80 0.08 0.05 0.18 1(15 - 4/87 



Table B-2. American River at Nimbus/American River Plant Data Summary 

Percentiles Period 
,, 

Constituent, units ,, N Range Median Tenth Ninety of Record 

THMFP (DWR), ug/1 59 80.00 - 390.00 210.00 130.00 310.00 l/82 - 12/88 
THMFP (EBMUD), ug/1 63 39.00 - 113.00 50.00 41.00 80.00 8/83 - 12/88 
Total organic carbon, mg/1 103 0.00 - 8.30 1.60 1.20 3.70 9{77 - 12/88 
Dissolved organic clllbon, mg/1 25 1.00 - 2.70 1.60 1.20 2.30 l/87 - 12/88 
Total organic halogens, ug/1 44 0.00 - 500.00 2.00 0.00 50.00 12/84 - 12/88 
TOXFP, ug/1 46 140.00 - 1100.00 215.00 160.00 430.00 12/84 - 12/88 
Total dissolved solids, mg/1 119 30.00 - 76.80 47.70 36.00 62.30 9{77 - 12/88 
Sodium, mg/1 73 2.00 - 5.00 2.00 2.00 3.60 1/82 12/88 
Chloride, mg/1 73 1.00 - 5.00 2.00 1.00 4.00 1/82 - 12/88 
Bromide, mg/1 73 0.01 - 0.02 0.01 0.01 0.02 1/82 - 12/88 
Tumidity, NTU 71 0.51 - 76.00 2.00 0.83 6.00 1/82 - 12/88 
Electrical conductivity, umbos/em 73 0.00 - 102.00 66.00 42.00 82.00 1/82 - 12/88 
pH 46 6.80 - 7.80 7.40 7.08 7.60 8/83 - 12/88 
Alkalinity, mg/1 as CaC03 46 13.00 - 31.00 23.00 18.00 30.00 8/83 - 12/88 
Hardness, mg/1 as CaC03 46 13.00 - 36.00 23.00 18.00 31.00 8/83 - 12/88 . 
Color, color units 99 0.00 - 25.00 5.00 0.00 12.00 7/83 - 12/88 
Chlorophyll a, ug/1 49 0.00 - 7.90 1.30 0.20 5.10 8/83 - 12/88 
Nitrite, mg/1 as N 5 0.00 - 0.02 0.01 0.00 0.02 12/83 - 12/88 
Nittate, mg/1 as N 41 0.00 - 0.28 0.04 0.00 0.11 12/83 - 12/88 
Ammonia, mg/1 20 0.00 - 0.10 0.02 0.00 0.04 12/83 - 12/88 
Orthophosphate, mg/1 as P 19 0.00 - 0.11 0.01 0.00 0.04 10/83 - 12/88 
Total phosphorus, mg/1 asP 50 0.00 - 0.08 0.01 0.01 0.03 2{78 - 12/88 
Odor. odor units 18 1.00 - 16.00 2.00 1.00 5.00 8/83 - 3/85 
Aluminum, ug/1 78 0.00 - 860.00 0.00 0.00 240.00 1{75 6/89 

,..-· 



Table B-2. American River at Nimbus/American River Plant Data Summary, continued 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record ,, 

Arsenic, ug/1 91 0.00 - 0.00 0.00 0.00 0.00 1{71- 6/89 

Barium, ug/1 93 0.00 - 0.00 0.00 0.00 0.00 2[78 - 6/89 

Beryllium, ug/1 51 0.00 - 0.00 0.00 0.00 0.00 7/84 - 6189 

Cadmium, ug/1 98 0.00 - 0.00 0.00 0.00 0.00 7{77 - 6/89 

Chromium, ug/1 98 0.00 - 0.00 0.00 0.00 0.00 7n1- 6/89 

Copper, ug/1 131 0.00 - 110.00 0.05 0.00 40.00 1{71 - 6/89 

Iron, ug/1 144 0.00 - 1500.00 75.00 O.Dl 360.00 1{75 - 6/89 

Lead, ug/1 131 0.00 - 4.00 0.00 0.00 0.00 7{77 6/89 

Manganese, ug/1 122 0.00 - 170.00 0.00 0.00 10.00 7{77 - 6/89 

Mercury, ug/1 87 0.00 - 0.00 0.00 0.00 0.00 7{77 - 6/89 

Selenium, ug/1 · 134 0.00 - 5.00 0.00 0.00 0.00 7{77 - 6/89 

Silver, ug/1 92 0.00 - 0.00 0.00 0.00 0.00 7{77 - 6/89 

Zinc, ug/1 109 0.00 - 0.00 0.00 0.00 0.00 7!77- 6/89 

Asbestos, mF/1 14 12.00 - 2200.00 110.00 12.00 1100.00 10/83 - 7/86 

---~·- --~--



Table B-3. Sacramento River at Greene's Landing 

Percentiles Period 

Constituent, units IS Range Median Tenth Ninety of Record 

THMFP (DWR), ug/1 '64 110.00 - 1100.00 255.00 180.00 490.00 7/83 - !0/88 
THMFP (EBMUD), ug/1 62 55.00 - 230.00 76.00 60.00 110.00 8/83 - 12/88 
Total organic carbon, mg/1 37 0.00 14.00 2.00 1.20 8.30 7/83 - 12/88 
Dissolved organic carlJon, mg/1 25 1.40 4.90 1.90 1.50 3.30 1/87 10/88 

· Total organic halogens, ug/1 25 0.00 - 100.00 23.00 12.00 58.00 12/84 - 12/88 
TOXFP,ug/1 37 220.00 - 1800.00 300.00 240.00 600.00 12/84 - 12/88 
Total dissolved solids, mg/1 300 45.00 - 160.00 100.00 78.00 128.00 1m - 12/88 
Sodium, mg/1 115 3.00 - 18.00 10.00 7.00 15.00 7/83 - 12/88 
Chloride, mgll 275 1.50 - 18.00 6.00 4.00 10.00 1/75 - 12/88 
Bromide, mgll 275 0.01 - 0.06 0.02 0.02 0.04 1/8~ - 12/88 
Calc. Bromide, mg/1 321 0.00 - 0.05 0.02 0.01 0.03 l/75 - 12/88 
Turbidity, NTU 168 0.00 - 140.00 7.55 2.80 19.00 7/83 - 12/88 
Electrical conductivity, umbos/em 162 70.00 - 251.00 178.00 128.00 196.00 7/83 12/88 
pH 46 7.00 - 7.90 7.61 7.44 7.80 7/83 - 12/88 
Alkalinity, mg/1 as CaC03 79 30.00 - 84.00 61.00 49.00 79.00 8/83 - 12/88 
Hardness, mg/1 as CaC03 79 28.00 - 84.00 59.00 47.00 74.00 8/83 - 12/88 
Color, color units 99 0.00 - 55.00 10.00 5.00 23.00 7/83 - 12/88 
Chlorophyll a, ugll 262 0.50 - 39.00 2.05 1.00 6.00 1/75 - 12/88 
Nitrite, mg/1 as N 20 0.00.- 0.01 0.01 0.00 0.01 5/87 - 12/88 
Nitrate, mgll as N 96 0.00 - 0.97 0.18 0.08 0.52 7/83 - 12/88 
Ammonia, mg/1 45 0.01 - 0.60 0.22 0.07 0.45 7/83 - 12/88 
Orthopbqsphorus, mg/1 as P 46 0.02 - 0.21 0.05 0.06 0.15 1/85 - 12/88 
Total phosphorus, mg/1 170 0.05 - 0.30 0.11 0.08 0.18 l/75 - 12/86 

-. 
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Table B-3. Sacramento River at Greene's Landing, continued 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record 

Odor. odor units \Is 1.00 . 13.00 3.00 1.00 4.00 8/83 • 3/85 
Arsenic, ug/1 o27 0.00 . 10.00 0.00 0.00 0.00 1/75 . 9/86 
Cadmium, ug/1 27 0.00 . 0.00 0.00 0.00 0.00 1/75 • 9/86 
Chromium, ug/1 27 0.00 . 10.00 0.00 0.00 10.00 1/75 • 9/86 
Copper, ug/1 27 0.00 . 40.00 10.00 0.00 20.00 1/75 . 9!86 
Iron, ug/1 27 240.00 • 3700.00 770.00 360.00 1500.00 1/75 • 9/86 
Lead,ug/1 33 0.00 . 10.00 0.00 0.00 10.00 6/78 • 12/88 

Manganese. ug/1 27 10.00 . 180.00 20.00 20.00 80.00 1/75 • 9/86 
Mercury, ug/1 24 0.00 . 0.30 0.00 0.00 0.10 1/75 • 9/86 
Selenium, ug/1 46 0.00 . 1.00 0.00 0.00 0.00 7f83 • 12/88 
Zinc,ug/1 27 0.00 . 50.00 10.00 0.00 20.00 1/75 . 9/86 
Asbestos, mF/1 14 110.00 • 3200.00 460.00 110.00 2200.00 I 0/83 • I 0/88 



Table B-4. Lindsey Slough and Barker Slough Data Summary 

Percentiles Period 

Constituent, units ,, N Range Median Tenth Ninety of Record 

TiiMFP, ug/1 lj 65 260.00 - 2700.00 870.00 390.00 1300.00 7/84 - 12,188 
Dissolved organic ca!bon, mg/1 39 2.70 - 9.30 5.70 3.00 7.20 1/87 - 12/88 

Total dissolved solids, mg/1 72 141.00 - 460.00 313.00 170.00 378.00 7/84 - 12,188 

Sodium, mg/1 68 12.00 - 72.00 44.00 21.00 58.00 7/84 - 12,188 
Chloride, mg/1 68 9.00 - 89.00 38.50 18.00 58.00 7/84 12/88 
Bromide, mg/1 68 0.03 - 0.26 0.12 0.06 Ocl7 7/84 - 12/88 
Turbidity, NTU 65 5.00 - 110.00 29.00 18.00 60.00 7/84 - 12/88 
Electrical conductivity, umbos/em 68 208.00 - 734.00 494.00 259.00 593.00 7/84 - 12/88 
Selenium, ,ug/1 23 0.00 - 0.00 0.00 0.00 0.00 9/84 - 12/88 

(*" 



Table B-5. San Joaquin River at Vernalis Data Summary 

· Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record 
,, 

THMFP, ug!l F 210.00 • 1500.00 470.00 320.00 680.00 6/82 • 11/88 

Dissolved organic catbon, mg!l 39 2.20 . 7.10 3.30 2.60 4.90 1/87 . 11/88 

Total dissolved solids, mg!l 264 69.00 . 1150.00 376.00 130.00 661.00 ln5 . 11/88 

Sodium, mg!l 88 11.00 . ITI.OO 82.00 28.00 111.00 6/82 . 11/88 

Chloride, mg!l 266 10.00 . 383.00 79.50 21.00 176.00 1{15 • 11/88 

Bromide, mg!l 266 0.04 . 1.11 0.24 om 0.52 1[15 . 11/88 

Tumidity, NTU 121 3.00 . 75.00 18.00 9.00 33.00 6/82 . 11/88 

Electrical conductivity, umbos/em 72 117.00 • 1340.00 563.50 166.00 868.00 6/82 . 11/88 

Alkalinity, mg!las CaC03 51 39.00 . 145.00 107.00 52.00 130.00 6/82 - 11/88 

Hardness, mg!l as CaC03 51 45.00 - 347.00 186.00 74.00 217.00 6/82 - 11/88 

Color, color units 63 5.00 . 35.00 12.50 5.00 25.00 7/83 • 11/88 

Chlorophyll a, ug!l 208 2.00 . 371.00 15.00 4.00 80.00 ![15 • 12/86 

Nitrate, mg!l as N 48 0.27 - 3.84 1.68 0.59 2.26 3/86 - 11/88 

Total phosphorus, mg!l as P . 170 0.09 - 0.79 0.23 0.12 0.40 1[15 - 11/88 

Arsenic, ug!l 6 0.00 . 20.00 0.00 0.00 0.00 ![16 • 9[17 

Barium, ug!l 24 0.00 . 0.00 0.00 0.00 0.00 7/86 - 11/88 

Chromium, ug!l 32 0.00 - 10.00 0.00 0.00 10.00 1[16 - 11/88 

Copper, ug!l 32 0.00 . 20.00 0.00 0.00 10.00 1[16 - 11/88 

Iron, ug!l 32 0.02 - 8400.00 10.00 0.02 3800.00 1[16 - 11/88 

Manganese, ug!l 32 0.02 - 950.00 18.00 0.02 170.00 ![16 • 11/88 

Mercury, ug!l 11 0.00 - 0.20 0.00 0.00 0.10 1[16 - 11/88 

Selenium, ug!l 70 0.00 - 6.00 2.00 0.00 4.00 6/82 - 11/88 

Zinc, ug!l 33 0.00 . 121.00 11.00 0.00 45.00 1[16 • 11/88 

Asbestos, mF/1 14 270.00 • 3300.00 885.00 270.00 1800.00 6/82 - 11/88 



Table B-6. Kern River Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record 

Total organic carbon, mg/1 ~7 0.00 20.00 2.10 0.00 5.00 4/82 - 12/88 
Total dissolved solids, mg/1 ,p 23.00 - 400.00 86.00 54.00 120.60 lfi8 - 12/88 
Socii urn, mg/1 83 0.00 - 80.00 11.00 5.60 21.20 1{77 - 12{88 
Chloride, mg/1 76 1.70 - 17.70 4.80 3.00 10.00 1{78 - 12/88 
Bromide, mg/1 76 0.01 - 0.06 0.02 0.02 0.04 1{78 - 12/88 
Turbidity, NTU 76 . 0.64 - 30.00 3.80 1.80 9.00 1{78 - 12/88 
Electrical conductivity, uhmos/cm 67 49.00 - 220.00 96.00 68.00 140.00 3{79 - 12/88 
pH 75 7.IP - 8.80 7.90 7.54 8.30 1{78 - 12/88 
Hardness, mg/1 as CaC03 77 18.00 - 90.00 36.00 22.00 57.00 1{78 - 12{88 
Color, color units 75 0.00 - 50.00 7.00 3.00 20.00 1{78 - 12/88 
Nitrite, mg/1 as N 76 0.00 - 0.21 0.00 0.00 0.01 1{78.- 12/88 
Nitrate, mg/1 as N 76 0.00 - 46.50 0.36 0.00 2.43 1{78 - 12/88 
Orthophosphate, mg/1 as P 76 0.00 - 0.44 0.06 O.Ql 0.18 1{78 - 12/88 
Odor, odor units 77 1.40 - 24.00 3.00 1.40 8.00 1{78 - 12/88 
Aluminum, ug/1 48 0.00 - 870.00 35.00 0.00 200.00 6{78 - 12/88 
Arsenic, ug/1 82 0.00 - 10.00 0.00 0.00 0.00 1{77 - 12/88 
Barium, ug/1 82 0.00 - 89.00 0.00 0.00 0.00 1{77 - 12/88 
Cadmium, ug/1 82 0.00 - 10.00 0.00 0.00 0.00 1{77 - 12/88 
Copper, ug/1 82 0.00 - 750.00 0.00 0.00 250.00 1{77. - 12/88 
Iron, ug/1 82 0.00 - 2772.00 157.50 0.00 520.00 1{77 - 12/88 
Lead,ug/1 82 0.00 - 14.00 0.00 0.00 0.00 1{77 - 12/88 
Manganese, ug/1 82 0.00 - 140.00 0.00 0.00 20.00 1{77 - 12/88 
Mercury, ug/1 81 0.00 - 0.00 0.00 0.00 0.00 1{77 - 12/88 
Selenium, ug/1 81 0.00 - 0.01 0.00 0.00 0.00 1{77 - 12/88 
Silver, ug/1 76 0.00 0.05 0.00 0.00 0.00 1{78 - 12/88 
Zinc, ug/1 82 0.00 170.00 0.00 0.00 10.00 1{77 - 12/88 

-



Table B-7. South Bay Aqueduct Terminal Tank Facility Data Summary 

Percentiles Period 

Constituent, wtits N Range Median Tenth Ninety of Record 
cl 

Total dissolved solids, mg/1 183 94.00 . 724.00 227.00 160.00 595.00 1ns- 12/88 
Sodium, mg/1 183 11.00 - 181.00 36.00 19.00 135.00 1{15 - 12/88 
Chloride, mg/1 183 7.00 - 31200 44.00 18.00 236.00 1{15 - 12/88 
Bromide, mg/1 183 0.03 - 0.91 0.13 0.05 0.69 1{15 - 12/88 
Turbidity, NTU 19 0.00 - 70.00 22.50 5.00 50.00 '75-76 & '87-'88 
pH 179 6.90 - 8.90 8.00 7.40 8.60 1{15 - 12/88 
Color, color units 155 0.00 - 50.00 15.00 5.00 30.00 1{75 - 12/88 
Nitrnte, mg/1 as N 49 0.00 - 1.70 0.50 0.13 1.00 1ns- 12/88 
Total phosphorus, mg/1 asP 155 O.Q3 - 0.38 0.11 0.05 0.16 1{15 - 12/88 
Arsenic, (dissolved), ug/1 158 0.00 - 30.00 2.00 0.00 2.00 1{75 - 12/88 
Chromium, (dissolved), ug/1 20 0.00 - 5.00 5.00 0.00 5.00 1{15 - 12/88 
Copper, (dissolved), ug/1 158 0.00 - 40.00 10.00 0.00 20.00 1{75 - 12/88 
Lead, (dissolved), ug/1 157 0.00 - 30.00 5.00 0.00 5.00 1{15 - 12/88 

. Manganese, (dissolved), ug/1 158 0.00 - 70.00 10.00 0.00 20.00 1{15 - 12/88 
Selenium, (dissolved), ug/1 158 0.00 - 30.00 10.00 0.00 10.00 1{75 - 12/88. 
Zinc, ug/1 158 0.00 • 360.00 19.50 0.00 30.00 1ns 12/88 

Source: DWR Operations 



Table B-8. Delta Mendota Canal/Tracy Pumping Plant Data Summary 

Percentiles Period 

Constituent, units ,!N Range Median Tenth Ninety of Record 

,, 
THMFP, ug/1 57 220.00 - 800.00 470.00 330.00 670.00 7/83 - 12/88 
Dissolved organic carbon, mg/1 26 1.90 - 5.00 3.10 2.40 4.10 7/83 - 12/88 
Total dissolved solids, mg/1 109 59.00 - 594.00 255.60 159.00 424.00 2/75 - 12/88 
Sodium, mg/1 99 0.00 - 156.00 50.00 23.00 89.00 2/75 - 12/88 
Chloride, mg/1 101 0.00 - 265.00 66.00 26.00 132.00 2/75 - 12/88 
Bromide, mg/1 101 0.00 - 0.77 0.20 0.10 0.39 2/75 - 12/88 
Turbidity, NTU 95 6.50 - 232.00 18.00 8.00 31.00 2/75 - 12/88 
Electrical conductivity, umbos/em 85 151.00 - 3901.00 421.00 238.00 710.00 2ns - 12/88 
pH 96 6.80 - 8.30 7.40 7.20 7.70 2/75 - 12/88 
Color, color utrits 57 5.00 - 60.00 18.00 5.00 35.00 7183 - 12/88 
Selenium, ug/1 79 0.00 - 5.00 0.00 0.00 1.00 7/83 - 12/88 
Asbestos, mF/1 94 0.00 - 1800.00 0.00 0.00 590.00 7/83 - 12/88 

- .....,_, 
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Table B-9. Harvey 0. Banks Delta Pumping Plant Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record 
,, 

Total organic carbon, mg/1 
I 9 2.80 - 4.90 3.90 2.80 4.90 1983 & 1984 

Total dissolved solids, mg/1 212 94.00 - 763.00 252.00 141.00 675.00 1{15 - 12,188 

Sodium, mg/1 221 13.00 - 192.00 42.00 21.00 165.00 1{75 - 12,188 

Chloride, mg/1 221 14.00 - 334.00 53.00 24.00 292.00 1{15 - 12/88 

Bromide, mg/1 221 0.05 - 0.97 0.16 0.08 0.85 1{15 - 12,188 

Turbidity, NTU 33 4.00 - 110.00 20.00 5.00 55.00 1{75 - 12,188 

pH 191 6.60 - 9.70 7.80 7.20 8.40 1{75 - 12,188 

Color, color units 164 0.00 - 50.00 18.00 8.00 35.00 1{75 - 12,188 
Nitrate, mg/1 as N 49 0.00 - 1.90 0.44 0.12 1.40 1{75 - 1{79 

Total phosphorus, mg/1 asP 156 O.o? - 0.25 0.13 0.10 0.18 1{15 - 12,188 

Aisenic (dissolved), ug/1 169 0.00 - 50.00 2.00 0.00 2.00 1{75 - 12,188 

Chromium (dissolved), ug/1 20 0.00 - 20.00 5.00 0.00 5.00 1{79 - 12,188 

Copper (dissolved), ug/1 169 0.00 - 40.00 10.00 0.00 20.00 1{75 - 12,188 

Lead (dissolved), ug/1 169 0.00 - 20.00 5.00 0.00 5.00 1{15 - 12,188 

Manganese (dissolved), ug/1 169 0.00 - 100.00 24.00 10.00 60.00 1{75 - 12/88 
Selenium (dissolved), ug/1 170 0.00 - 30.00 10.00 0.00 10.00 1{75 - 12,188 

Zinc, ug/1 169 0.00 - 50.00 20.00 0.00 30.00 1{15 - 12,188 

Source: DWR Operations 

\ 



Table B-10. Harvey 0. Banks Delta Pumping Plant Data Summary 

Percentiles Period 

Constituent " N Range Median Tenth Ninety of Record 

,, 
THMFP,ugll 74 220.00 • 1900.00 500.00 370.00 740.00 3/82 - 12/88 
Dissolved organic calbon, mgll 25 2.40 - 5.00 3.20 2.50 4.30 1/87 - 12/88 
Total dissolved solids, mgll 78 102.00 . - 521.00 233.00 151.00 425.00 3/82 - 12/88 
Sodium, mgll 97 10.00 - 116.00 42.00 23.00 91.00 3/82 - 12/88 
Chloride, mgll 104 14.00 - 180.00 53.50 24.00 144.00 3/82 - 12/88 
Bromide, mgll 104 0.05 - 0.53 0.16 0.08 0.42 3/82 - 12/88 
Twbidity, NTU 77 4.00 - 37.00 11.00 6.00 28.00 3/82 - 12/88 
Electrical conductivity, umboS/em 77 143.00 - 835.00 351.00 225.00 676.00 3/82 - 12/88 
Color, color units 63 5.00 - 60.00 20.00 5.00 35.00 7/83 - 12/88 
Selenium, ugll 68 0.00 - 18.00 0.00 0.00 1.00 3/82 - 12/88 
Asbestos, rnF/1 5 230.00 - 860.00 780.00 230.00 860.00 10/83 - 7/86 

r 
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Table B-11. California Aqueduct Check 12 (O'Neill Inlet) Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record ,, 

Total dissolved solids, mg/1 158 102.00 - 726.00 206.5 135.00 454.00 1[15 - 12/88 
Sodium, mg/1 158 14.00 - 173.00 34.00 21.00 100.00 1[15 - 12/88 
Chloride, mg/1 158 14.00 - 288.00 39.00 23.00 150.00 1[15 - 12/88 
Bromide, mg/1 158 0.05 - 0.84 0.12 om 0.44 1[15 - 12/88 
Twbidity, NTU 25 0.00 - 85.00 17.50 5.00 50.00 1987 & 1988 

pH 168 2.40 - 9.60 8.00 7.30 8.90 1[15 - 12/88 

Color, color units 156 0.00 - 50.00 15.00 5.00 30.00 1[15 - 12/88 
Nitrate, mg/1 as N 49 0.00 - 2.00 0.43 0.01 1.30 1[15 - 1[19 
Total phosphorus, mg/1 as P 153 0.04 - 0.72 0.12 0.08 0.17 1[/5 - 12/88 
Arsenic (dissolved), ug/1 160 0.00 - 10.00 2.00 0.00 2.00 1[/5 - 12/88 
Chromium (dissolved), ug/1 20 0.00 - 5.00 5.00 0.00 5.00 1[15 - 12/88 
Copper (dissolved), ug/1 160 0.00 - . 40.00 10.00 0.00 20.00 1[/5 - 12/88 
Lead (dissolved), ug/1 160 0.00 - 50.00 5.00 0.00 5.00 1[15 - 12/88 
Maogauese (dissolved), ug/1 160 0.00 - 80.00 10.00 0.00 20.00 1[15 - 12/88 
Selenium (dissolved), ug/1 160 0.00 - 40.00 10.00 0.00 10.00 1[15 - 12/88 
Zinc, ug/1 160 0.00 - 60.00 20.00 0.00 30.00 1[15 - 12/88 

Source: DWR Operations 



Table B-12. Delta Mendota Canal at O'Neill Pumping Plant Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record 

" 
Turbidity, NTU 11122 2.00 - 58.00 1150 5.00 24.00 Jn7 • 12/88 
pH 156 6.60 • 8.40 7.50 7.20 8.00 1ns . 12/88 
Nitrate, mg/1 as N 49 0.02 • 1.70 0.55 0.26 1.40 in5 . in9 
Total_phospborus, mg/1 asP 155 0.07 • 0.42 0.14 0.10 0.21 in5 . 12/88 

Source: DWR Operations 

/, ...... ·-



Table B-13. San Luis Reservoir at Trash Racks 

Percentiles Period 

Constituent, nnits N Range Median Tenth N"mety of Record ,, 
Total dissolved solids, mg/1 14 ,, 308.00 - 544.00 381.5 308.00 535.00 1n1 - 12{78 

Sodium, mg/1 14 60.00 - 120.00 76.50 60.00 115.00 1n1 - 12{78 

Chloride, mg/1 14 81.00 - 189.00 110.00 81.00 177.00 1m- 12{78 
Bromide, mg/1 14 0.24 - 0.55 0.32 0.24 0.52 1n1 - 12{78 

Turbidity, NTU 120 0.00 - 80.00 2.00 1.00 . 7.00 1m- 12/88 
pH 154 7.00 - 9.40 7.90 7.40 8.40 1ns - 12/88 
Color, color units 3 8.00 - 15.00 10.00 8.00 15.00 1m- 12{77 

Nitrate, mg/1 as N 38 0.01 - 4.20 0.32 0.05 1.30 ln5 - 12/81 
Total phosphorus, mg/1 asP 153 0.02 - 0.75 0.09 0.05 0.12 1ns - 12/88 
Arsenic, (dissolved), ug/1 3 0.00 - 0.00 0.00 0.00 0.00 1n1 - 12{77 

Copper, (dissolved), ug/1 5 0.00 - 10.00 10.00 0.00 10.00 1977 & 1982 
Lead, (dissolved), ug/1 6 0.00 - 0.00 0.00 0.00 0.00 1977,1982 & 1984 
Manganese, (dissolved), ug/1 5 0.00 - 10.00 10.00 0.00 10.00 1977 & 1982 

Selenium, (dissolved), ug/1 3 0.00 - 0.00 0.00 0.00 0.00 1n1 - 12{77 

Zinc, ug/1 5 0.00 - 10.00 10.00 0.00 10.00 1977 & 1982 

Source: DWR Operations 



Table B-14. California Aqueduct Check 13 (O'Neill Outlet) Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record ,, 
Total dissolved solids, mg/1 '204 109.00 - 826.00 269.00 162.00 519.00 In5 - 12/88 
Sodium, mg/1 202 16.00 - 162.00 50.00 27.00 112.00 1{75 - 12/88 

Chloride, mg/1 204 18.00 - 264.00 66.00 30.00 173.00 1{75 - 12/88 

Bromide, mg/1 204 0.06 - 0.77 0.20 0.09 0.51 1{75 - 12/88 
Twbidity, NTU 120 0.00 - 25.00 8.00 4.00 15.00 1{75 - 12/88 

pH 212 6.70 - 8.50 7.60 7.30 8.10 1{75 - 12/88 
Color, color units 154 0.00 - 50.00 15.00 5.00 25.00 1{75 - 12/88 
Nitrate, mg/1 as N 49 0.06 - 2.00 0.60 0.20 1.20 1{75 - 1{79 

Total phosphorus, mg/1 asP 155 0.05 - 0.23 0.12 0.09 0.16 1{75 - 12/88 
Arseoic (dissolved), ug/1 160 0.00 - 10.00 2.00 0.00 2.00 1{75 - 12/88 
Chromium (dissolved), ug/1 19 0.00 - 5.00 5.00 0.00 5.00 1{79 - 12188 
Copper (dissolved), ug/1 158 0.00 - 70.00 10.00 5.00 20.00 1{75 - 12/88 
Lead (dissolved), ug/1 160 0.00 - 70.00 5.00 0.00 10.00 1{75 - 12/88 
Manganese (dissolved), ug/1 158 0.00 - 110.00 20.00 0.00 30.00 1{75 - 12/88 
Seleoium (dissolved), ug/1 160 0.00 - 20.00 10.00 0.00 10.00 1{75 - 12/88 
Zinc, ug/1 

' 
158 0.00 - 110.00 10.00 0.00 20.00 1{75 - 12/88 

Source: DWR Operations 

r - .-.. 



Table B-15. California Aqueduct Check 21 Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record ,, 
Total dissolved solids. mg/1 1~7 90.00 - 692.00 242.00 159.00 418.00 1{15 - 12/88 
Sodium. mg/1 156 11.00 - 151.00 41.50 25.00 80.00 1{15 - 12/88 
Chloride, mg/1 157 3.00 - 243.00 49.00 27.00 113.00 1{15 - 12/88 
Bromide, mg/1 157 0.02 - 0.71 0.15 0.08 0.33 1{15 - 12/88 
Turbidity, NTU 119 1.00 - 55.00 10.00 5.00 23.00 1{17 - 12/88 

pH 171 7.20 - 8.80 7.80 7.50 8.50 1{15 - 12/88 
Color, color units 155 0.00 - 40.00 12.00 5.00 25.00 1{15 - 12/88 
Nitrate, mg/1 as N 49 0.08 - 2.20 0.50 0.11 1.10 1{15 - 1{19 
Total phosphorus, mg/1 asP 151 0.04 - 0.57 0.12 0.09 0.17 1{15 - 12/88 
Arsenic (dissolved), ug/1 159 0.00 - 10.00 2.00 0.00 2.00 1{15 - 12/88 
Chromium (dissolved), ug/1 19 0.00 - 5.00 5.00 0.00 5.00 1{19 - 12/88 
Copper (dissolved), ug/1 157 0.00 - 80.00 10.00 0.00 20.00 1{15 - 12/88 
Lead (dissolved), ug/1 157 0.00 - 80.00 5.00 0.00 10.00 1{15 - 12/88 
Manganese (dissolved), ug/1 156 0.00 - 110.00 . 10.00 0.00 10.00 1{15 - 12/88 

Selenium (dissolved), ug/1 158 0.00 - 20.00 10.00 0.00 10.00 1{15 - 12/88 

Zinc, ug/1 155 0.00 - 110.00 10.00 0.00 30.00 1{15 - 12/88 

Source: DWR Operations 



Table B-16. California Aqueduct Check 29 Data Summary 

Percentiles Period 

Constituent, units 

" 
N Range Median Tenth Ninety of Record 

Total dissolved solids, mg/1 1156 50.00 - 657.00 240.50 125.00 386.00 1[15 - 12/88 
Sodium, mg/1 156 4.00 - 158.00 42.00 17.00 80.00 1{75 - 12/88 

Chloride, mg/1 156 0.00 - 247.00 52.00 15.00 114.00 1[15 - 12/88 

Bromide, mg/1 156 O.Ql - 0.72 0.16 0.05 0.34 1[15 - 12/88 

Tumidity, NTU 16 2.00 - 15.00 3.00 2.00 10.00 1/82 - 12/88 

pH 160 2.70 - 9.20 7.80 7.00 8.60 1[15 - 12/88 

Color, color units 152 0.00 - 40.00 9.00 5.00 23.00 1[15 - 12/88 
Nitrate, mg/1 as N 154 0.00 - 2.40 0.54 0.02 1.13 1{75 - 12/88 
Total phosphorus, mg/1 asP 154 0.02 - 1.20 0.12 0.07 0.16 1{75 12/88 
Arsenic, (dissolved), ug/1 154 0.00 - 20.00 0.00 0.00 0.00 1[15 - 12/88 
Copper, (dissolved), ug/1 154 0.00 - 40.00 10.00 10.00 20.00 1[15 - 12!88 
Lead, (dissolved), ug/1 154 0.00 - 160.00 10.00 0.00 20.00 1[15 - 12/88 
Manganese, (dissolved), ug/1 154 0.00 - 3700.00 10.00 0.00 10.00 1{75 - 12/88 
Selenium, (dissolved), ug/1 154 0.00 - 30.00 10.00 0.00 10.00 1{75 - 12/88 

Zinc, ug/1 154 0.00 - 70.00 20.00 o,oo 30.00 1{75 - 12/88 

Source: DWR Operations 

r - . .-\ 



Table B-17. California AqueduCt Tehachapi Afterbay Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record 

Total dissolved solids, mg/1 229 56.00 - 720.00 250.00 I29.00 458.00 Ins - I2!88 
Sodium, mg/1 229 5.00 - I56.00 47.00 I9.00 96.00 1[15 - 12/88 
Chloride, mg/1 229 1.00 - 254.00 59.00 19.00 148.00 1ns - 12/88 
Bromide, mg/1 229 O.OI - 0.74 0.18 0.06 0.43 1ns - 12/88 
Tumidity, NTU 223 0.00 - 299.00 8.00 1.00 23.00 1[15 - 12/88 
pH 184 6.80 - 9.90 8.20 7.40 9.00 1[15 - 12/88 
Color, color units I97 2.00 - 35.00 8.00 4.00 22.00 I[/5 - I2/88 
Nitrate, mg/1 as N I81 0.00 - 2.89 0.52 0.07 1.22 I[/5 - 12/88 
Total phosphorus, mg/1 asP I81 0.03 - 0.47 0.12 O.Q7 0.17 1ns - 12/88 
Arsenic, (dissolved), ug/1 154 0.00 - 10.00 0.00 0.00 0.00 1[15 - 12/88 
Copper, (dissolved), ug/1 155 0.00 - 390.00 10.00 0.00 IO.OO Ins - 12/88 
Lead, (dissolved), ug/1 156 0.00 - 90.00 25.00 0.00 0.00 1[15 - 12/88 
Maugauese, (dissolved), ug/1 155 0.00 - 260.00 10.00 0.00 20.00 I[/5 - I2/88 
Selenium, (dissolved), ug/1 I 54 0.00 - 30.00 0.00 0.00 0.00 Ins - I2/88 
Zinc, ug/1 I56 0.00 - 370.00 10.00 0.00 30.00 Ins - 12/88 

Source: DWR Operations 

• 



Table B-18. Castaic Lake Inlet Data Summary 

Percentiles Period 

Constituent, units ,, N Range Median Tenth Ninety of Record 

Total dissolved solids, mg/1 ,, 228 213.00 - 455.00 317.50 251.00 391.00 Ins - I2/88 

Sodium, mg/1 231 33.00 - 64.00 46.00 38.00 59.00 1ns - 12/88 

Chloride, mg/1 23I 26.00 - 87.00 50.00 40.00 67.00 Ins - I2!88 
Bromide, mg/1 23I 0.08 - 0.26 O.I5 O.I2 0.20 Ins - I2/88 
Tm:bidity, NTU 226 0.00 - I6.00 2.00 1.00 4.00 Ins - I2/88 

pH 226 7.10 - 10.60 8.50 7.70 9.20 Ins - 12/88 

Color, color units 224 1.00 - 13.00 5.00 3.00 8.00 In5 - I2/88 
Nitrate, mg/1 as N 227 0.00 - 0.68 O.I4 0.04 0.43 1(15 - 12/88 

Total phosphorus, mg/1 asP 228 0.00 - O.I4 0.05 0.02 0.08 I(/5 - I/80 
Arsenic (dissolved), ug/1 46 0.00 - 0.00 0.00 0.00 0.00 I979 & I980 
Copper (dissolved), ug/1 2 0.00 - 0.00 0.00 0.00 0.00 1979 & I980 
Lead (dissolved), ug/1 2 0.00 - 0.00 0.00 0.00 0.00 I979 & I980 
Manganese (dissolved), ug/1 2 0.00 - 10.00 10.00 0.00 IO.OO I(/5 - I/80 
Selenium (dissolved), ug/1 46 0.00 - 0.00 0.00 0.00 0.00 I979 & I980 
Zinc, ug/1 2 10.00 - 10.00 10.00 10.00 10.00 1(15 - 12/88 

Source: DWR Operations 

r ·-



Constituent, units 

Nitrate, mg/1 as N 

Orthophosphate, mg/1 asP 

N 

25' ,, 

Table B-19. Castaic Lake Data Summary 

Range 

O.Q7 - 0.50 

0.01 - 0.05 

Percentiles 

Median Tenth Ninety 

0.26 

0.02 

0.15 

0.01 

0.44 
0.03 

Period 

of Record 

7/83 - 6/85 

8/83 • 5/85 



Table B-20. Jensen Plant Influent Data Summary 

Percentiles Period 

Constituents, units N Range Median Tenth Ninety of Record ,, 
Total organic carl>on, mg/1 ,, 49 1.71 - 3.83 2.63 2.07 3.17 8/81 - 5/89 
Aluminum, ug/1 14 0.00 - 250.00 61.00 0.00 210.00 1/81 - 11/88 
Arsenic, ug/1 14 0.00 - 24.00 2.50 0.00 3.00 l/81 - 11/88 
Barium, ug/1 14 0.00 - 225.00 32.50 0.00 50.00 l/81 - 11/88 
Cadmium, ug/1 14 0.00 - 0.00 0.00 0.00 0.00 l/&1 - 11/88 
Chromium, ug/1 14 0.00 - 0.20 0.00 0.00 0.10 l/81 - 11/88 
Copper, ug/1 14 0.00 - 5.00 0.00 0.00 0.00 1/81 - 11/88 
lron,ug/1 14 0.00 - 120.00 59.00 0.00 120.00 l/81 - 11/88 
Lead, ug/1 14 0.00 - 1.00 0.00 0.00 0.00 l/81 - 11/88 
Manganese, ug/1 14 . 0.00 - 12.00 0.00 0.00 12.00 1/81 - 11/88 
Mercury, ug/1 14 0.00 - 0.00 0.00 0.00 0.00 l/81 - 11/88 
Selenium, ug/1 14 0.00 - 3.00 0.00 0.00 0.00 1/81 - 11/88 
Silver, ug/1 14 0.00 - 0.00 0.00 0.00 0.00 l/81 - 11/88 
Zinc, ug/1 14 0.00 - 0.00 0.00 0.00 0.00 1/81 - 11/88 
Asbestos, ~/1 29 0.00 - 0.00 0.00 0.00 0.00 4/80 - 9/88 

,,.· 



Table B-21. California Aqueduct Pearblossom Pumping Plant Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Nmety of Record 

Total dissolved solids, mg/1 !54 58.00 - 859.00 237.50 110.00 383.00 1[15 - 12/88 
Sodium, mg/1 15,? 6.00 - 195.00 44.00 14.00 82.00 1[/5 - 12/88 
Chloride, mg/1 155 1.00 - 307.00 53.00 8.00 114.00 1[/5 - 12/88 
Bromide, mg/1 155 0.01 - 0.89 0.16 O.o3 0.34 1[15 - 12/88 
Twbidity, NTU 154 0.00 - 115.00 6.00 200 20.00 1[15 - 12/88 
pH 131 1.10 - 10.40 8.50 7.70 9.20 1[15 - 12/88 
Color, color units 154 200 - 35.00 6.00 3.00 18.00 1[15 - 12/88 
Nitrate, mg/l.as N 156 0.00 - 2.98 0.40 0.02 1.04 1[15 - 12/88 
Total phosphorus, mg/1 asP 156 0.01 - 1.31 0.11 0.06 0.16 1[15 - 12/88 
Arsenic, (dissolved), ug/1 157 0.00 - 10.00 0.00 0.00 0.00 1[15 - 12/88 
Copper, (dissolved), ug/1 159 0.00 - 250.00 10.00 0.00 10.00 1[15 - 12/88 
Lead, (dissolved), ug/1 159 0.00 - 50.00 0.00 0.00 0.00 1[15 - 12/88 
Manganese, (dissolved), ug/1 159 0.00 - 4300.00 10.00 0.00 20.00 1[15 - 12/88 
Selenium, (dissolved), ug/1 157 0.00 - 20.00 0.00 0.00 0.00 1[15 - 12/88 
Zinc, ug/1 158 0.00 - 210.00 10.00 0.00 20.00 1[15 - 12/88 

Source: DWR Operations 



,_. 
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Table B-22. California Aqueduct De\'il Canyon Afterbay Data Summary 

Percentiles Period 

Constituent, units ,;N Range Median Tenth Ninety of Record 

Total dissolved solids, mg/1 "151 75.00 - 487.00 227.00 128.00 340.00 1{75 • 12/88 
Sodium, mg/1 152 6.00 . 94.00 38.50 18.00 70.00 1{75 • 12/88 
Chloride, mg/1 152 3.00 • 141.00 47.50 16.00 105.00 1{75 • 12/88 
Bromide, mg/1 152 0.02 . 0.41 0.14 0.05 0.31 1{75 • 12/88 

Turbidity, NTIJ 152 0.00 - 42.00 2.00 1.00 4.00 1{75 • 12/88 

pH 122 6.40 . 9.50 8.00 7.40 8;70 1{75 • 12/88 

Color, color units 150 1.00 . 28.00 5.00 3.00 10.00 1{75 • 12/88 
Nitrate, mg/1 as N 153 0.02 . 1.49 0.41 0.11 0.81 1{75 • 12/88 
Total phosphorus, mg/1 asP 153 0.02 . 0.32 0.09 0.05 0.15 1{75 • 12/88 
Arsenic, (dissolved), ug/1 155 0.00 . 0.00 0.00 0.00 0.00 1{75 12/88 
Copper, (dissolved), ug/1 155 0.00 . 30.00 10.00 0.00 10.00 1{75 12/88 
Lead, (dissolved), ug/1 156 0.00 10.00 0.00 0.00 0.00 1{75 • 12/88 
Manganese, (dissolved), ug/1 156 0.00 . 160.00 10.00 0.00 20.00 1{75 • 12/88 
Selenium, (dissolved), ug/1 155 0.00 . 0.00 0.00 0.00 0.00 1{75 12/88 
Zinc, ug/1 156 0.00 . 90.00 10.00 0.00 30.00 1{75 • 12/88 

Source: DWR Operations 

-



Table B-23. Devil Canyon Afterbay/Mills Plant Influent Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record 

,, 
Total organic carbon, mg/1 62 1.85 - 6.20 2.90 2.27 4.05 8/81 - 5/89 

' Nitrate, mg/1 as N 10 0.03 - 0.42 0.25 0.03 0.40 7/83 - 6/85 

Orthophosphate, mg/1 asP 9 0.01 - 0.08 0.03 0.01 0.06 7/83 - 6!85 

Aluminum, ug/1 28 0.00 - 1000.00 161.00 81.00 650.00 1/81 - 11/88 

Aisenic, ug/1 28 0.00 - 4.00 3.00 1.00 3.00· 1/81 - 11/88 

Barium, ug/1 28 0.00 - 62.00 28.50 6.00 46.00 1/81 - 11/88 

Cadmium, ug/1 28 0.00 - 5.00 0.00 0.00 0.00 1/81 - 11/88 

Chromium, ug/1 28 0.00 - 1.00 0.00 0.00 0.90 1/81 - 11/88 

Copper, ug/1 28 0.00 - 5.00 0.00 0.00 0.00 1/81 - 11/88 

Iron,ug/1 28 31.00 - 500.00 137.00 46.00 370.00 1/81 - 11/88 

Lead, ug/1 28 0.00 - 1.00 0.00 0.00 0.90 1/81 - 11/88 

Manganese, ug/1 28 0.00 - 52.00 10.00 0.00 22.00 1/81 - 11/88 

Mercury, ug/1 28 0.00 - 1.60 0.00 0.00 0.00 1/81 - 11/88 

Selenium, ug/1 28 0.00 - 0.00 0.00 0.00 0.00 1/81 - 11/88 

Silver, ug/1 28 0.00 - 0.00 0.00 0.00 0.00 1/81 - 11/88 

Zinc, ug/1 28 0.00 - 9.00 0.00 0.00 0.00 1/81 - 11/88 

Asbestos, mF/1 74 0.00 - 8.80 0.00 0.00 0.00 4/80 - 9/88 



Table 8-24. California Aqueduct Lake Perris Inlet Data Summary 

Percentiles Period 

Constituent, units ,, N Range Median Tenth Ninety of Record 

Total dissolved solids, mg/1 1;225 63.00 - 396.00 239.00 183.00 308.00 1n5 - 12/88 
Sodium, mg/1 225 8.00 - 70.00 48.00 33.00 59.00 1{75 - 12/88 
Chloride, mg/1 225 4.00 - 94.00 61.00 38.00 75.00 1{75 - 12/88 
Bromide, mg/1 225 0.02 - 0.28 0.18 0.12 0.22 1{75 - 12/88 
Twbidity, NTU 226 0.00 - 6.00 1.00 0.00 1.00 1{75 - 12/88 
pH 236 6.70 - 9.90 8.50 7.70 9.10 1n5 - 12/88 
Color, color units 218 0.00 - 15.00 4.00 2.00 8.00 1{75 - 12/88 
Nitrate, mg/1 as N 226 0.00 - 0.54 0.11 0.00 0.20 1n5 - 12/88 
Total_phospborus, mg/1 asP 226 0.00 - 0.27 0.04 0.02 0.06 1{75 - 12/88 
Arsenic, (dissolved), ug/1 217 0.00 - 0.00 0.00 0.00 0.00 1{75 - 12/88 
Copper, (dissolved), ug/1 235 0.00 - 20.00 10.00 0.00 10.00 1{75 - 12/88 
Lead, (dissolved), ug/1 235 0.00 - 10.00 0.00 0.00 0.00 1{75 - .:'88 
Manganese, (dissolved), ug/1 235 0.00 - 50.00 0.00 0.00 0.00 1{75 - 12/88 
Mercuty, ug/1 144 0.00 - 2.00 0.00 0.00 0.00 1/80 - 12/88 
Selenium, (dissolved), ug/1 219 0.00 - 20.00 0.00 0.00 0.00 1{75 - 12/88 
Zinc,ug/1 235 0.00 - 60.00 10.00 0.00 10.00 1{75 - 12/88 

Source: DWR Operations 

-~/ -



Table B-25. Lake Perris Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record 

\,) 

Total organic carbon, mg/1 30 2.09 - 4.90 3.66 3.10 4.55 8/81 - 2/89 
Nitrate, mg/1 as N ll' 0.05 - 0.85 0.25 0.05 0.60 7/83 - 4185 
Orthophosphate, mg/1 as P 8 0.00 - 0.09 0.03 0.00 O.o7 8/83 - 6/85 
Asbestos, mF/1 36 0.00 - 0.00 0.00 0.00 0.00 6/80 - 9/88 



Table B-25. Lake Perris Data Summary 

Percentiles Period 

Constituent, units ~ N Range Median Tenth Ninety of Record 

Total organic carbon, mg/1 n 30 2.09 - 4.90 3.66 3.10 4.55 8/81 - 2!89 
Nitrate, mg/1 as N II 0.05 - 0.85 0.25 0.05 0.60 7/83 - 4/85 
Orthophosphate, mg/1 as P 8 0.00 - 0.09 O.o3 0.00 0.07 8/83 - 6185 
Asbestos, mF/1 36 0.00 - 0.00 0.00 0.00 0.00 6/80 - 9/88 

,..... 



Table B-26. Sacramento Water Treatment Plant Influent Data Summary 

Percentiles Period 

Constituent, units N Range Median Tenth Ninety of Record 

J 
Aluminum. ug/1 71 0.00 - 2100.00 0.00 0.00 400.00 7{79 - 6/89 

Arsenic, ug/1 11' 0.00 - 0.00 0.00 0.00 0.00 7{79 - 6/89 

Barium, ug/1 78 0.00 - 0.00 0.00 0.00 0.00 7{79 - 6/89 

Beryllium, ug/1 47 0.00 - 0.00 0.00 0.00 0.00 7{79 - 6/89 

Cadmium, ug/1 83 0.00 - 0.00 0.00 0.00 0.00 7{79 - 6/89 

Chromium, ug/1 83 0.00 - 10.00 0.00 0.00 0.00 7{79 - 6/89 

Copper, ug/1 106 0.00 - 70.00 0.00 0.00 20.00 1n9 - 6/89 

Iron, ug/1 128 0.00 - 2900.00 280.00 0.08 860.00 7{79 - 6/89 

Lead,ug/1 82 0.00 - 0.00 0.00 0.00 0.00 7{79 • 6/89 

Manganese, ug/1 107 0.00 . 170.00 0.00 0.00 20.00 7{79 . 6/89 

Mercury, ug/1 75 0.00 . 0.00 0.00 0.00 0.00 7{79 . 6/89 

Selenium, ug/1 75 0.00 . 0.00 0.00 0.00 0.00 7{79 • 6/89 

Silver, ug/1 81 0.00 . 0.00 0.00 0.00 0.00 7{79 . 6/89 

Zinc, ug/1 83 0.00 . 40;00 0.00 0.00 0.00 7{79 . 6/89 
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