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.Cover photo of Delta waterway with Mt.-Diablo in the background located in the Central Valley region.
Copyright of Calif()rnia Department of Water Resour~es.
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Chapter 1. Executive Summary

Characterization of Dissolved Organic Carbon from Delta Island Soils

This Study, evaluating the water quality of drainage in an agricultural.field in the
Sacramento-San Joaquin Delta, was conducted during the .1996-97 Municipal Water
Quality Investigations Program Year. Water and soil samples were collected from a
40-acre field on Twitchell Island ·during different agricultural periods: leaching,
irrigation, fallowing.. The data are being evaluated and a report is being prepared by
U.S. Geological Survey staff, cooperators in this Study.

" .

Delta Alternatives Water Treatment and Costs Computer Modeling·

To predict ~ater conditions with changes in the physical ,configuration of the
Delta, two computer models were developed by the Department of Water Resources'
Modeling Branch. These computer models are the Delta Trihalomethane Formation
Potential model and the Delta Island Consumptive Use model. .

A project to estimate the finished water quality and costs of treating Delta waters'
withdrawn from different Delta locations was requested, by the MWQI Committee in
1994. Conceptually, this project will u.se the DWR's Delta THMFP and Delta Island
Consumptive Use models to establish boundary conditions representing influent water
quality to the U.S. Environmental, Protection Agency model. TheUSEPA model will
predict the effects of modifying Delta conditions on distribution system water quality.
This application is intended to improve the ability to quantify costs and savings
associated with Delta action alternatives, as related to the use of Delta "waters for
mun'icipal purposes.

Through the Request for Qualifications process, Malcolm Pirnie, Inc., was
selected as the most qualified firm to conduct this proje·ct." DOP's staff will work with
Malcolm Pirnie, Inc., with oversight from MWQI Unit staff. Work on this project began
on February 1, 1997, with a,projected completion date of August 1997.

Treatment of Delta Isla,",d 'Drainage to Re·duce Total Organic Carbon Loads

Approximately 260 agricultural drains discharge into the Delta and contribute
high TOC loadings because of the leaching of Delta peat soil. Higher TOC levels make
it more difficult for water retailers to treat the water because ~t leads to higher
Disinfection Byproduct concentrations. There is concern among water suppliers
regarding the need to comply with Phase I of the Disinfectant/Disinfection Byproducts
Rule and the Enhanced Surface Water Treatment Rule since the former may require
lesser levels of disinfection (to minimize THM production) and the latter may require
greater levels of disinfection (to control pathogenic organisms).

1-1
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This .chapter is the final report and work product of the final task, Task 8. In this
final report, the results from all the tasks are summarized and presented.

This project was init,iatedin January 1997 'and was completed by July 1997. The
project was conducted by Brown and ·Caldwell. The University of'Colorado, Boulder
conducted bench-scale testing, under the supervision of .
Dr. Gary Amy. The project t~sks were:

The cost to comply with the D/DBP and ESWT Rule will be significant and has
lead to consideration of alternatives for minimizing TOC and other·DBP precursor
loadings to Delta water. The MWQI TOC Workplan Subcommittee developed the Study
plan to evaluate applying source control within the Delta islands system to minimize the
TOC loading from these islands.

I
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Conduct literature review

Conduct preliminary evaluation of treatment processes considered for
bench-scale testing

Produce Technical Memorandum 1--Treatment Alternatives for Bench-·
Scale Testing .

Develop sampling and experimental plans for bench-scale testing

Conduct bench-scale testing

Work product: Technical Memorandum 2--Summary of the Bench-Scale
Testing Results.

Conduct feasibility and cost analyses for full-scale treatment facilities

Work product: Technical Memorandum 3--PreliminaryFeasibility and
Cost Analyses of Full-Scale Treatment of Delta Agricultural Drainage.

Develop conceptual design of a pilot facility 'for the next phase of testing

Prepare final report.

.Work product: Technical Memorandum 4--ConceptuaIDesign of a Delta.
Agricultural Drainage Treatm~nt Pilot Facility.

Task 2.

Task 1.

Task 3.

Task 4.

Task 5.

Task 6.

Task 7.

Task 8.
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Organic Carbon and DBPs Precursors from Flooded Delta Islands

The MWQI Program has initiated a Study to determine organic carbon changes
in water crossing permanently flooded Delta islands." The Study, which arose in part .
from a request by the California Urban Water Agencies, is important to determine any
water quality impacts from flooding Delta islands. The Study will provide data that will
be useful to CALFED in its analysis of Delta alternatives.

.A workplan for the Study was developed and approved by the MWQI Committee
in April 1997. The workplan involves taking water quality samples from a demonstration
wetland of approximately 11 acres flooded to 1-foot depth. Surface water and soil.
water samples will be.analyzed for potential to form trihalomethanes, ultraviolet
absorbance (which indicates humic material), DOC, nitrate, bromide and other mineral
parameters. The water quality results will be compared to samples taken from an
adjacent agricultural field. In addition, a pipe placed in the demonstration wetland will
test the effects .of a deep-flooded wetland (depth-approximately 5 feet). The wetland is
under construction and sampling was scheduled to begin July .1997.

North Bay Aqueduct Watershed Study (Sanitary Survey)

Sanitary Survey follow-up activities for the NBA began on July 1, 1996 in
accordance with Phase I monitoring as specified by the Workplan for the Barker Slough
Watershed (Appendix B). This Study of raw water quality of surface waters entering the
NBA from Barker Slough resulted from recommendations reported in the Sanitary
Survey Update Report 1996. The 1996 Sanitary Survey report identified the NBA as
having several water quality issues which concern the State Water Contractors by using
it as a source of .drinking water.

Several water quality issues have been identified which require additional
investigation to characterize the nature and extent of the problem, and means of
addressing them. These water quality issues include elevated levels of organic carbon,
THMFP, metals, and coliforms· in the Barker Slough watershed.

This Study was designed to investigate these problems, identify their sources,
and to identify ·potential measures to improve w.ater quality in the watershed. The Study
al~o seeks to link field data with operational data at the various water" treatment plants
using Barker Slough as a source for drinking water.

The Study was divided into two phases. The first of two phases began on
July 1, 1996. The second ·phase began after all sampling for Ph·ase I (July 1, 1996
through Ju·ne 30,1997) was completed and reviewed by DWR and the NBA Techllical
Advisory Committee. Phase I was designed to quantify water quality constituents at the
screening level. Phase II will investigate specific pollutants and identify mitigation
measures for those pollutants.
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The first sixmo'nths of data collected for this Study indicate that Lindsey Slough
has better water quality than the other sampling sites,. with the lowest water quality
found at the Barker Slough/Cook Lane sampling site. In general, the hig'hest levels of
DOC, THMFP, and UVA are seen at the Barker Slough/Cook Lane sa,mpling site, and
the lowest levels are seen at Lindsey Slough. Results for Escherichia coli show that
Lindsey Slough consistently had lower E. coli levels than the other sites. A complete
year of sampling results will be ,reported in the final report for the Study as specified in
the Workplan for the Barker Slough Watershed.

Coordinated Pathogen Monitoring Program fo'r the State Water Project
(Sanitary'Survey)

The CPMPproject was developed to use the recommendations made in the
sanitary survey update report, and to augment the data which will be collected by the
microbiological monitoring required by the USEPA's Information Collection Rule Study.
The monitoring program links and enhances the current and proposed monitoring
programs of Metropolitan Water District of Southern California, both DWR's Operations
and Maintenance, and Division of Planning anq Local Assistance's MWQI Program.
'Project oversight and review are provided by the Sanitary Survey Action Committee.
The project d'esign incorporates three sample types: routine monthly samples,fstorm
event samples, and contingency samples.

Sampling locations were selected to include the source waters of the SWP,
the Delta, the SWP's California Aqueduct, and the major reservoirs comprising the
SWP system. Flood event samples were collected from January 6-10,1997.
Samples collected were analyzed for,Giardia and Cryptosporidium, total and fecal
coliforms/E. coli, and Clostridium perfringens.

The results of the 51 samples collected and analyzed through January 9, 1997
are included in this discussion. Approximately 200 samples will be'collected when this
Study i"s completed. Only general trends are, discernable at. this early'stage in the
CPMP Study. Concentrations and detection frequencies for the protozoans Giardia and
Cryptosporidiumgenerally decrease from the Delta source waters, through the
Aqueduct, to the terminal reservoirs on the east and we~t branches. While '
C. perfringens results do not display a trend, the concentrations of total/fecal coliforms
and E. coli show a trend similar to the protozoans.

New Parameters Study

The purpose of the New Parameter Study determined the present concentrations
of newly or soo'n-to-be regulated constituents in Delta water, and determined if it was
necessary to add additional, parameters to the routine MWQI monitoring sch.edule. The
Study was conducted from June 1995 through March 1997.
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The Phase II and Phase V rules under the USEPA's drinking water regulations
establish limits for several organic and inorganic chemicals. California has established
new Maximum Contaminant levels for a number of constituents. The New Parameter
Study gathered information for the newly regulated constituents, for which little historical·
data was 'available.

, The samples were from sites of diversion from.the De~ta: Bark~r Slough
Pumping Plant, Contra Costa Pumping Plant, Delta-Mendota Canal, and
Banks Pumping Plant. Old River near Byron was added as a sampling site in
June 1996.

Arsenic was consistently present at all of the sample sites at levels well below
the State and federal MCLs. The herbicide 2,4-0 was detected at most of the sampling
sites in June 1995 and again at Barker Slough and Contra Costa Pumping Plant in
September 1995. levels were in the range of 0.001 to 0.002 mg/l, well below the
State and federal MCl's of 1.0 and 0.07 mg/l, respectively. Bis(2-ethylhexyJ) phthalate
(also known as DEHP) is a manufactured chemical found in plastics and sometimes in
pe·sticides. DEHP was detected in September 199'6 at Barker Slough at a level of
0 ..004 mg/L and at Contra Costa Pumping Plant at a level of 0.007 mg/L. levels of
DEHP at Barker Slough are equal to the StateMCL of 0.004 mg/L, but less than the
federal MCl of 0.006mg/l. September DEHP levels at Contra Costa Pumping Plant
exceeded both the State and federal Mel's. In June 1996, the insecticide formetenate
hydrochloride (also known as Carzol) was detected at the reporting. limit of 0.001 mg/L
at Barker Slough.. There is no federal or State MCLwhich regulates it. The herbicide
Simazine was detected at Barker Slough and Contra Costa Pumping Plant in March
1996 at a level of 0.001 mg/L, below the MCl of 0.004 mg/L. Zinc was detected
regularly' at all of the sampling sites at low levels, with one exception. In June 1996, the
Zinc level at Banks Pumping Plant wa's measured at 4.33 mg/l. The current Mel for
Zinc is 5 mg/l.

The pesticide 2,4,5-T was detected at Contra Costa Pumping Plant at a level of
0.001 mg/l. There are no MCl's set for this constituent, however it is o~ USEPA's
Priority Pollutant List. Dalapon was detected at Banks Pumping Plant in December
1996 at a level of 0.002 mg/, which is below the Mel of 0.2 mg/l. Dalapon is a
.chlorinated herbicide commonly used in citrus grove ditches and drainage ditches.
Sometimes it is used in' combination with 2,4-0. Selenium was detected ·at the Delta­
Mendota Canal in September of 1995 and 1996 (at 0.001 mg/l and 0.002 mg/L,
·resp'ectively). TheMCL for Selenium is 0.05 mgll.' The insecticide aminomethyl­
phosphoric acid was detected at Old River near Byron at a level of 0.1 mg/L.The
pesticide Glyphosate was detected in September 1996 at Old River ne.ar Byron at a
level of0.1 mg/l, well below the MCl of 0.07 mg/L. Diquat was detected at Old River
at 0.01 mg/l. The MCl for Diquat is 0.02mg/l. In March 1997, MTSE was detected at
the Contra Costa Pumping Plant at a level of 0.002 mg/L. The. Department of Health
Services Action level for MTB:E is 0.035 mg/L.
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Overall, the Barker Slough and Contra C~sta Pumping Plant Sampling Sites had
tpe greatest occurrence of pesticides. The pesticide detected most often was 2,4-D.
This parameter was consistently detected during the months of June and September.
There were sever?l' isolated occurrences of different pesticides at all of the sites, with
the exception of the Delta-Mendota Canal, where no pesticides were detected. The
only pesticide that exceeded MCLs was DEHP in September 1996 at the Contra Costa
Pumping Plant and at Barker Slough.

Simulated Distribution System Testing for OBPs "n'd E. coli 'Data for Delta Waters

Simulated distributi9n system total halometh'ane, haloacetic acid(5), and
haloacetic acid(6) results from the monitoring of drinking.water quality ~n the American,'
Sacramento, and San Joaquin Rivers and the Delta from April 1996 through January
1997 are reported. The 8DS THM results are being compared,to those from the
traditional DWR THMFP analyses. Plots of the SOS TTHM and SDS HAA5
concentrations (J.!g/L) versus date grouped by sampling station are provided. On these
plots the MCLs and proposed 'Stage 1 and Stage 2 MCLs values are marked. While
some stations provided water that meets the proposed TTHM and HAA5 MCLs during
parts of the year, other stations did not.

OWR has a database of THMFP results at various sampling locations. OWR
performs the SDS method THM and HAA analyses. We have attempted to correlate
the'traditional DWR THMFP ancdysis results with those from SDS TTHM anqlyses.­
Combining data from all stations (n =,126) on a mass concentration basis (~g/L)

provides a corr~lation R(squared) of 0.72; this correlation is weakened by the data from
the Sacramento River at Mallard Island, a sampling station that produces higher
concentrations of thebrominated halomethanes. A recalculation of the 8DS TTHM
data in terms of a molar concentration. basis '(JlmoI/L), which eliminates the weighing
factor of bromine versus chlorine, provides a correlation R(squared) value of 0.82. The
result of these comparisons indicates that the historical DWR database of THMFP
values can be used to estimate what historical SOS THM and HAA values would have
been.

A similar correlation of results between the SOS HAA5 and SDS TTHM has been
prepared. Combining data from all stations on amol/L:mol/L concentration basis
(Jlmol/L) provides only a correlation R(squared) of 0.83.

It has been suggested that the SOS TTHM/HAA5 ratio should be somewhat
constant with an average value of approximately two. Plots of these ratios for the
various groups of sampling stations 'versus date are presented along with overlays
(right-hand axis) of average values at these stations for DOC,UVA, and Specific UVA .
Ouri,ng the time studied, the averaged ratios varied from slightly greater than 1.84 to
2.82. Seasonal variations in the ratio appears to move most obviously with the average·
DOC values.
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Water Quality in the Delta and Its Tributaries During the Floods of January 1997

On January 6,7,8 and 9, '19'97, water quality samples were collected from the
American River, Sacramento River, San Joaquin River, Delta channels, and water
intakes or diversion facilities. These samples were collected to obtain water quality
information during the January 1997 flooding.. Based on the analytical results of these
samples, water quality at all sampling sites during the flooding was good.

Delta Monitoring

The MWQI Program continues to monitor the drin"king water quality of major
channels and agricultural drains in the S~cramento-San Joaquin Delta. Thirteen major
channel stations and six agricultural drains were monitored during the 1996 water year
and the first quarter of the 1997 water year (Table 1~1 and Figure 1-1). These stations
were selected because they represented the major intakes and diversions of the Delta
and were representative of the major regions within the Delta.

Synoptic sampling of major stations in the North and South Delta was conducted
monthly. Autosamplers were used to C?btain more frequent data (three times a week) at
selected stations in the Delta. Water quality samples were analyzed for DBP
precursors, minerals, nutrients, ultraviolet ab~orbance, minor elements "and other
parameters. SDS testing for trihalomethanes and haloacetic acids was also conducted
on samples from thirteen channel locations. The SDS data were analyzed to provide
information on realistic DBP levels which may be produced ~y using Delta waters as
source water.

Proposed 'changes in the MWQI Delta monitoring program for the 1997 water
year include use of the reactivity-based trihalomethane analytical method to provide
data comparable to other researchers and the use of a DOC autoanalyzer to obtain
near real~time DOC data.

Water year 1996 and the first quarter of the 1997 water year were classified as
wet. The water quality data had similar seasonal and regional patterns to data in other
water year types. Season~1 ·variation· of the data reflect increased irrigation and
precipitation of salts on agricultural lands and increased pumping at Delta export
stations during the summer. High precipitation and flows during the winter are
responsible for increased nonpoint source runoff and leaching agricultural lands, as well
as dilution of some constituents in Delta channels.

Electrical Conductivity, total dissolved solids and organic carbon concentrations
Were lowest in the Sacramento and American River inflow stations to the Delta.
Concentrations of these constituents were relatively high in San Joaquin River inflow to
the Delta. Delta export stations, Banks Pumping' Plant and Contra Costa Pumping
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.Table 1-1. Monitoring Stations

Program DWRStation Station Location Station Name* Type
Station Code

1 A0714010 American River at Water Treatment Plant AMERICAN HF
2 . 89082071327 Sacramento River at Greene's Landing GREENES HF

11 89C74901336 DMC Intake@ Lindemann Rd. DMC HF
12 KAOO0331 Delta P.P. Headworks 8ANKS HF

-13 89075351293 Middle R. @ 80rden Hwy. MIDDLER HF
14 80702000 San Joaquin R. nr. Vernalis VERNALIS HF
17 E0880261551 Sacramento River @ Mallard Island MALLARDIS HF
44 89V74811246 Ag Drain on Pescadero Tr., PP. NO.1 PESCADER001 AD
78 89V80661391 Ag Drain on Twitchell lsI., PP. NO.1 TWITCHELLPP01 AD
87 KGOOOOOO 8arker Slough Pumping Plant at North 8ay Aqueduct 8ARKERNOBAY HF

103 89075351342 Old R. nr. 8yron (St 9) STATION09 HF
128 89V75881342 Ag Drain on 8acon Island, PP. NO.1 8ACON01 AD
133 89591000 Contra Costa Pumping Plant Number 01 CONCOSPP1 HF
141 89V80751335 Ag Drain on Staten Island PP. NO.2 STATENPP02 AD
142 89V80481319 Ag Drain on Venice Island VENICE AD
111 89075811344 Old River at 8acon Island OLDRIV8ACISL HF
534 A021 04.51 Sacramento River at W. Sac Intake Structure .SACWSACINT HF
535 89080271415 Ag Drain on Jersey Island (CP-1) JERSEYPP01 AD
602 89074711184 San Joaquin R. @ Mossdale 8ridge SJRMOSSDALE HF

Type Code:

AD refers to agricultural drain.

HF refers to nondrainage station. H code referred to Interagency Health Aspects Monitoring Program station and F for
freshwater sample type.

*Station name is used as an acronym to identify station locations throughout this report.
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Figure 1-1 Monitored Channel and Agriculture Drainage Pump StationsI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1"
2
11
12
13
14
17
44
78
87
103
128
133
141
142
171
534
535
602

AMERICAN
GREENES
DMC
BANKS
MIDDLER
VERNALIS
MALLARDIS
PESCADER001
TWITCHELLPP01
BARKERNOBAY
STATION09
BACON01
CONCOSPP1
STATENPP02
VENICE
OLDRIVBACISL
SACWSACINT
JERSEYPP01
SJRMOSSDALE

o I 3 5... ..,
o I 3 5

lOS VAQUIROS.
R£S£RVOIR
(profJO.edl

1-9



Plant, had EC, TDS and organic carbon concentrations intermediate between the low
Sacramento and American River Delta inflow station concentrations and,the higher
San Joaquin River inflow station concentrations. Barker SlqughPumping Plant had the
highest organic carbon concentrations observed of all the channel stations m,o'nitQred.

EC, TDS and organic carbon compounds in agricultural drainage from Delta
islands were many times greater than concentrations in adjacent channel water.
Islands high in peat content, such as Venice Tract and Staten Island, contributed higher
DOC than more mineral islands such as Pescadero Tract.

Arsenic, copper and selenium were monitored on a monthly in many of th'e
channel stations and agricultural drains. Most of the concentrations were below
reporting limits of 0.05 mg/L for arsenic~ 0.0005 mg/L for co'pperand 0.001 mg!L for
selenium. Of the concentrations detected above the reporting limit, all the
concentrations were below MCLs for finished drinking water.

The water quality in the Delta with respect to minor elements app,ears to be '
good. The concentrations of organic compounds, however, are increased in Delta
waters above concentrations in USEPA's proposed Stage 1 Rule for Disinfectants!
Disinfection Byproducts in finished drinking water. Although Delta water will be treated
before being distributed as drinking ,water, elevated organic carbon compound
concentrations in' Delta water represent ,increased drinking water treatment costs.
Therefore, quantification and determination of the sources of organic carbon in' Delta
waters is important to the MWQI Program.

Quality Assurance/QualityControl

In assessing MWQI data available for October 1, 1995 through December 31 ,
1996, QAlQC Unit staff used four main sources of data which had been recorded either
on hard copy or electronically. These sources included DWR's Bryte Chemical
Laboratory and contract laboratory analysis sheets, laboratory QC reports, the
database developed for the Water Quality 'Assessment Branch of the Division of Local
Assistance (now called Division of Planning and Local Assistance), and QC reports
written by QAlQC Unit staff. Five quality control parameters were assessed in this
report which include holding times, matrix spikes, laboratory control samples, method
blanks, and field duplicates. It is evident from the low percentages of analyses which
exceeded QC standards that the MWQI data for water year 1996 are of high quality.

Delta Island Water Use StUdy

The Delta Island Water Use Study was collaborative effort between DWR and
USGS'. The goal of this Study was to obtain quantitative and qualitative information on
Delta Island water use and drainage water quality. Water quality data for this Study
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were presented in the MWQI Program Annual Report Water Year 1995. USGS
published the' data on drainage surface water withdrawals, and land use on
Twitchell Island in a report entitled Drainage-Return, Surface-Water Withdrawal, and
the Land-Use Data for the Sacramento-San Joaquin Delta, with Emphasis on
Twitchell Island, California, USGS Open File Report 97-350. A copy of the USGS
report is included in this.report in Chapter 14.
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Chapter 2. Introduction

The 1996 program year (October 1, 1995 through September 30, 1996) was the
secqnd year of work under the three-year workptan. Initiating special projects and
conducting drinking water quality monitoring continued to be the program's focus.
Contracts for the DWRIUSEPA Modeling Project and th,e Flocculation Study' were
awarded, and the work started accordingly. For the 1996 Annual Report, monitoring
and special project data through December 1996, and data from the early storms of
January 1997 provided data from of a historically significant ,storm event and, its effect
on the various water quality parameters. The final reports for the Flocculation Study
and the new Parameters Study are included in the report, though the projects were not
completed until May 1997.

Recent concerns regarding water-born pathogens led the MWQI Committee to
initiate the CPMP in November 1996. The continuing emergence of the' CALFED
process elevated concern about increased organic carbon generation from proposed
Delta alternatives. The MWQI Program participated in the CALFED process by
attending the Water Quality Committee meetings and providing input into drinking 'water
concerns.

Studies were also launched to find solutions to water quality problems associated
with Delta water and land management practices and to assess water quality impacts of
alternative water transfer and storage facilities in the Delta. Planning for the Flooded
,Island Study began in June 1996 to evaluate potential organic c~rbon generation of
proposed flooding of peat soils. A technical advisory committee convened in January of
1997 to review the Study plans. Based on their input, the Study plan evolved into an
investigation of POC ,generation from subsidence control test ponds in the Delta, and
from various proposed Delta alternatives that propose'deep flooding of peat soils. The
results of these new studies will lead to the development and assessment of water
resources management alternatives for protecting drinking water supplies from the
Delta.

Collectively, MWQI studies and activities are designed and conducted to address
the major water quality and water supply 'issues such, as: (1) the ability of the Delta to
meet everyone's needs, (2) meeting stricter State and federal regulations, and
(3) obtaining reliable elea,n water supplies. Each Study or activity serves as an
important step toward discovering, testing,. and assessing possible solutions to
problems in the Delta and other wa~ershedsof SWP, and ensuring that future demands
for safe potable water supplies can be met.

This report summarizes the objectives and progress of the MWQI studies during
pro'gram year 1996 and those that have been carried into program year 1997.
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The establis'hed ,program goals were to:

. .

1. Identify factors that affect the availability ofDOC and DSP precursor
formation in soil organic matter' and DOC in agricultural drain water. The
description of the Soil TOC Study is presented inCha,pter 3. All field work was
completed in January 1997, with a draft report delivered from the USGS in
September·1997. This information will be used to develop land and water
management practices to reduce DBP precursor availability in soils and drain
wat~r. These practices will be tested in the field to Study the relationship
between lan~ practices and water quality.

2. Improve computer modeling capabilities in' quantifying source water
quality, treated water quality, and treatment costs ass~ciatedwith Delta
water transfer and storage alternatives. This will be accomplished by .
developing a Delta Alternatives Water Treatment and Costs Model based on the
USEPA Water Treatment Plant Mod'el and a proprietary model named
WATERCO$T. The models will be used to predict water treatment quality and
costs based on source, water quality. Chapter 4 outlines the tasks involved in the
Study. DWR's Modeling Branch staff and the outside consulting firm, Malcolm­
Pirnie Inc., are involved with the development of this m,odel,. which was delivered
in the Fall of 1997. DWR's Modeling Branch continues to provide modeling
support through improvements and enhancements of models used for simulation
of DBP precursors and THM formation from treatment of Delta waters.

3. Determine th~ feasibility of installing- treatment facilities (e.g., flocculation
basins)' on th~ Delta islands to reduce TOC loads in agricultural drains. In
this Study, a contract was establis,hed with the engi,neering consulting firm, .
Brown and Caldwell, to assess available water treatment technologies and to
develop a proposed pilot treatment plant Study for possible future testing.
Chapter 5 presents t~e final results of the Treatment of Islan~ Drainage to
Reduce TOC Loads Study.

4. Assess. the organic carbon contribution from flooded Delta island soils to
evaluate proposed land and water management alternatives in the Delta. In
coordination with the CUWAand CALFED, .the MWQI Program developed plans
to investigate the contribution of TOC from the various proposed Delta
alternatives which call for the flooding of Delta soils for water storage or through
Delta conveyance. Chapter 6 details Phase I of the Flooded Island Study, which
focuses on the organic carbon generation from a shallow flooded pond on peat
soils in the Delta.
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5. ,Identify and assess the significance ofactual or potential sources of
contamination in watersheds of SWP. This will b·e accomplished through
the completion'of ongoing studies and investigations in response to
recommendations of the Sanitary Survey of the SWP. Phase I of the NBA Study
will assess and identify the sources of problem constituent's in the watershed and
potential solutions to reduce contaminant loads in the aqueduct. Phase I
sampling was completed·in.June 1997 with a draft report issued in September
1997. Chapter 7 discusses results to date for the Study. Chapter 8 discusses
the CPM.P which, when completed, will assess the seasonal and spatial
concentrations of Cryptosporidium, Giardia, .Clostridium perfringens, and coliform
bacteria in the SWP. Sampling will continue until November 1997, with a draft
report issued in February 1998.

6. Assess the vulnerability ofDelta exported and diverted waters used for
drinking purposes to contamination by'newly regulated contaminants and
those which were proposed to be regulated. Quarterly monitoring for these
c'onstituents at locations near water intakes and diversions was implemented as
the New Parameters Study in 1995. The results of this monitoring are presented
in C'hapter 9 of this report.

7. SDS Testing and Reactivity Based THMFP. SDS testing for trihalomethanes
and haloacetic acids was implemented on Delta channel waters to provide more
realistic values which may be expected at treatment plants. Chapter 10
discusses SOS testing on Delta source waters and E. Coli sampling data.

8. Report on the status and trends of"Delta water quality under different
,hydrologies. Delta water quality monitoring will continue at key locations with
emphasis on using automated· samplers and new instrumentation, and by
employing remote-sensing capabilities for real-time data collection. In addition to
routine monitoring, special monitoring projects will be carried out. Some of the
greatest runoff in California's history occurred in January 1997. The MWQI
Program responded with othe~ organizations to capture important water quality
data during this record peak runoff. Chapter 11 reports the monitoring results
from that event. Chapter 12 reports on the results from the routine monitoring
efforts of the ,Program. The continuing effort to.document and validate the
results of the MWQI Program's monitoring and studies ,is supported by DWR's
QAlQC Program. Chapter 13 presents the QAlQC review of the MWQI
Program's data.

9. Develop a real-time monitoring network for TOC/DOC in the Delta. Compact
state-of-the-art'TOC analyzers will be tested for on-site remote monitoring in the
Delta. This capability will allow near instantaneous and continuous monitoring of
river and dr~inage TOC/DOC levels. These .data will be collected along with flow
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data to correlate changes with events such as upstream releases, storms, and
drainag.e dis~harges. The results may lead to developing recomme.nded actions
to reduce TOG/DOC concentrations in the Delta. A pilot autoanalyzer will be
installed at a new 'monitoring facility at Hood on the Sacramento River with the
devel~pment of the Environmental Services Office's remote monitoring facility.

. A two-year program workpl.an was developed, as required in the MWQI Program
agreement, to describe the course of activities, expenditures and schedule. A.
summary of the April 1996 workplanStudy elements and budget for October 1, 1994 -
September 30,1997 is shown "in Table 2-1. .

Table 2-1. Original Workplan for Program Years 1995-97

Study Element Program.Year 1995 . Program Year 1996 Program Year 1997

SWP Sanitary Survey Updates $ 75,000 $ 25,000 $ °
Delta Water Quality Monitoring $ 275,000 $ 250,000 $ 250,000

New Parameters Monitoring $ 70,000 $ 50,000 $ 50,000

Delta Island Wa~er Use Study $ 330,000 $ 300,000 $ 100,000

Water Quality Management Project $ 300,000 $ 350,000 $ 500,000

Rice Field Dr~i~~ge Study $ 100,000 $ 50,000 $ 30,000

DWR DOP Modeling Support $ 75,000 $ 75,000 $ 75,000

Delta Alternatives Water Treatment $ 70,000 $ 30,000 $ °& Costs Model

Real-Time DOC Monitoring $ 50,000 $ 50,000 $ 50,000

Undesignated New Studies $ 0 $ 100,.000 $ 225,000

Contingencies/ Emergency $ 40,000 $ 120,000 $ 120,000
Response

Consultants Technical & $ -165,000 $ 150,000 $' 150,000
Management Support

Subtotal of Studies $1,550,000 $1,550,000 $1,550,000

Program Management $ 300,000 $ 300,000 $ 300,000

. TOTAL $1,850,000 . $1,850,000 $1,850,000

Some of the planned Program Year 1995 studies were not started orcompleted
until the following Program Year (1996) or were postponed to'Program Year 1997 due
to a reprioritization of tasks by the MWQI Committee. Other studies, such as the
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Delta Island Water Use Study, that were multi-year contingent upon the first year
results, were terminated. Revisions to the workplans were expected, because of new
and pending drinking water regulations and CALFED Bay Delta Program issues
regarding potential solutions for the Delta. A summary of the revised workplan
schedule and budget for April 1, 1996 to September 30, 1997 is sho~n in Table 2-2.

Table 2-2. Revised Workplan for Program Years 1996-97

Study Element Program Year 1996 Program Year 1997

SWP Sanitary Survey Five-Year Update $ 25,000 $ O·

SWP ,Sanitary Survey Annual Update $ 20,000 '$ 50,000

Survey Follow-up Activities $ 20,000 $ °
Pathogen Monitoring $ 25,000 $ 202,500

.. North Bay Aqueduct Study $ 15,000 $ 130,000

Delta Water Quality Monitoring $ 250,000 $ 275,000

New Parameters Monitoring $ 50,000 $ 60,000

Delta Island Water Use Study $ 75,000 $ '0

Water Quality Management Project $ 150,000 $ 500,000

Rice Field Drainage Study $ 75,000 $ °
DWR DOP Modeling Support $ 75,000 $ 75,000

Delta Alternatives Water Treatment &Costs Model $ ° $ 83,000

Real-Time DOC Monitoring $ 50,000 $ 50,000

Undesignated New Studies $ 100,000 $ 125,000

Contingenciesl Emergency Response $ 45,000 $ 57,500

Consultant- Technical &Management Support $ 125,000 $ 75,000

Characterize Soil TOC Study $ 100,000 $ 150,000

Treatment to Reduce Ag Drainage TOe Study $ 0 $ 50,000

Subtotal of Studies $1,217,000 $1,883,000

Program Management $ 300,000 $ 300,000

TOTAL $1,517,000 $2,183,000

The workplan for Program Year 1997 reflects a major redirection of work
towards SWP Sa.nitary Survey related studies, such as the NBA Study, and the

2-5



Coordin(lt~d Pathogen Monitoring Study. In addition, delays in the contract process, as
w~1I as ,Cl revi~,io.nof the Water Quality Management Proje,cts, led to a redirection of
f!Jnd~ from 1996 tp 1997. The total for both years reflects an annual average bUdget of
$1,850,000.
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Chapter 3. Characterization of Dissolved Organic Carbon from Delta Island Soils

The purpose of this Study is to evaluate the water quality of.drainage in an
agricultural field in the Sacramento-San Joaquin Delta. When water comes into contact .
with the rich, organic peat soils of the Delta islands and tracts, during irrigation and soil
leaching, the resulting water is high-'in total and DOC. The Study was conducted from
January 1996 through January 1997. Itwas a cooperative Study between DWRand
USGS. The final report for the Study is b·eing prepared by USGS.

Agricultural drainage in the Delta enriches water that 'feeds into theSWP with
organic carbon compounds. These organics are a pro'blem for drinking water facilities.
Organic carbon reacts with disinfectants, such as chlorine and ozone to form
trihalomethanes and other carcinogenicDBPs. New USEPA regulations (the
Disinfectants/Disinfection Byproducts Rule) lower the MCl for THMs from 0.100 mg/L
to 0.080 mg/l by June 1988, and possibly to 0.040 mg/L by January 2002.
Furthermore, the regulations will require additional studies and optimized water .'
treatment when the intake water has more than 2 mg/L TOC. Currently, QOC
concentrations in the Delta channels range from about 2 mg/L to 8 mg/L depending
u.pon the season and the location. In addition, agricultural drainage discharged into the
Delta channels can have DOC concentrations as high as 100 mg/L and TOC
concentrations as high as 120 mg/L.

To assess the impact of proposed management options for the Sacramento­
San .Joaquin Delta, it is important to identify and characterize the nature of organic
matter in Delta soils that potentially form THMs and to determine how some of the
proposed options (e.g., seasonal and permanent wetlands, altered irrigation practices)
'affect THM formation and availability. The Study's objective is to determine the quantity
ofTHM-forming DOC that is leached from an irrigated field. The field is an
approximately 40-~cre corn field on TWitchell Island. Lysimeters and piezometers were
installed in the agricultural field at depths of 0..5 feet to 6.5 feet, respectively, in order to
collect soil pore water samples. Soi~ and water samples were collected from the field
during winter flooding (leaching of salts) .period, during the spring wetting/drying period,
during the summer growing season (corn), and during the winter pre-flooding period.
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Chapter 4. Delta Alternatives Water Treatment and Costs .Computer Modeling

.. Work on this project began on February 1, 1997. To complete this project,
Malcolm Pirnie, Inc., will perform the following task~:

To predict water conditions after changes in the physical configuration of the
Delta, two .computer models were .developed by the DWR's DOP. These computer
models are the Delta THMFP model arid the DICU' model.

. Under contract with USEPA, a model was developed to predict the
concentrations of various. DSPs resulting from the application of various treatment
proces·ses on influent waters of varying qualities.

4-1

Develop a Modified Model

a) Incorporate a neural network~odule developed by Paul Hutton of .
DWR to predict DSPs concentrations as a function of water quality
parameters such as concentration of natural organic matter,
bromide, temperature, chlorine dose, and pH.

. Modify the source code of the USEPA"s Water Treatment Plan't model to
include the following changes:

. .b) M'odify the output (or add to the current output) of the Water
Treatment Plant model so that the output file from the Water
Treatment Plant model can be used as input to the Culp Wesner
CulpWater Cost model. Some functionality of the CWC Water
Cost model such as cost curves will be incorporated into a new
subroutine for the USEPA's Water Treatment Plant model.

A project estimating the finished water quality and costs of tr~ating Delta waters
withdrawn from different'Delta 10.cations was requested by the MWQI Committee in
1994. Conceptually, this project-will use the DWR's Delta THMFP and DICU mod·als to
establish boundary conditions representing influent water quality to theUSEPA model.
The USEPA.model will predict the effects of modifying Delta conditions on distribution
system water quality. This application is intended to improve the ability to quantify
costs and savings as~ociated with Delta action alternatives, related to the use of Delta
waters for 'municipal purposes.

Through the RFQ process, Malcolm Pirnie, Inc., was selected as the most
qualified firm to conduct this project. DOP's staff will work with Malcolm Pirnie, Inc.,
with oversight from MWQI Program staff. .

Task 1:
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Task 2:

Task 3:

Task 4:

Task 5':

Task 6:

Develop Costs for Delta Management Alternatives

Work with DWRto estimate costs of construction, operation, and
maintenance of alternative water conveyance and storage facilities for
SWP. Develop the estimated costs in 1996 dollars.

Op~rate ModifledModel to Develop Cost of Alternative Scenarios

Run the modified Water Treatment Plant model (as desc~ibed in Task 1)
which· .includes the generalized cost curves to develop the relationships
between the cost of downstream water treatment and the cost of various
Delta management alternatives. Sixty different combinations of raw water
TO~ and bromide concentrations representing three· Delta water transfer
and storage facility alternatives under two different hydrologies will be
used in developing the cost relationships. DWR wi,lI provide the source
water quality conditions and select the alternatives to be simulated..

Prepare Report

Prepare and submit a draft and a final report of the results of work in
Tasks 1 - 3 within 30 days of completing task 3. Provide five sets of
program documentation., source cod~s, diskettes, and instructions on the
use and modification procedures of the merged model. These were
specifically developed in this Study to compare the costs of water
treatment under different Delta water transfer and storage facility
alternatives.

Provide' a Training Workshop .

Provide one training workshop in Sacramento to designated DWR staff of
the MWQI Prog'ram and the Modeling Support Branch within 30 days of
completion of the above tasks~

Provide Software Support for One Year

Provide telephone technical support for up to one year after the
completion date of the training workshop to designated DWR staff. Up to
96 hours of software support shall be provided.

'Provide DWR with any -software and documentation revisions and
instru'ctions attributed to the contractor's programming errors for up to one
year after the completion date of the training workshop.
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Based on the schedule for the project, it is anticipated that development an9
demonstration of the mod'ified model using three different Delta water transfer and
storage facility alternatives will be completed by Spring of 1998.
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Introduction

Project Scope

·ChapterS. Treatment of Delta Island Drainage to Reduce
Total Organic Carbon Loads

The project's scope was develop·ed by Brown and Caldwell, with input from the
DWR MWQI program staff. The project tasks are below: .

Conduct preliminary evaluation of treatment processes considered
for bench-scale testing

Conduct literature review

5-1

The MWQI program is conducti·ng a project to examine the feasibility of treating
Delta agricultural drainage to remove TO.C. Studies conducted on the Delta by DWR
and others have found that flows from approximately 260 agricultural drains discharging
into the Delta represent the greatest individual source of TOC loading to the Delta.
These agricultural discharges contribute high TOC loadings because of the leaching of
Delta peat soil, and its high organic content.

The cost to Delta water retailers to comply with the D/DBP and ESWT Rule will
be significant. T.his has lead to consideration of alternatives for minimizing TOe and
other DBP precursor loadings to Delta water. The MWQI TOC Workplan Subcommittee
developed the·Study plan for this project to evaluate applying source control within the
Delta island system to minimize the TOC loading from these islands.

Water retailers supplied by the Delta are concerned with the high TO·C levels in
Delta water. Higher TOe levels make it difficult for them to treat the water because it
le~ds to higher DBP concentrations. Some retailer~ have already made treatment
facility modifications to control DBP formation and others are preparing for. the
operational and physical changes they will need to comply with Phase I of the D/DBP
Rule and the ESWT Rule. Phase II of the D/DBP Rule will likely contain even more
'stringent DBP limits and compliance requirements than phase I, which will further
challenge water retailer~.

This project was initiated in January 1997 and is expected to be completed by
July 1997. The project was conducted by Brown and Caldwell as the prime consultant.
The University of Colorado, Boulder conducted bench-scale testing, under the
supervision of Dr. Gary Amy. The project's final report is presented here. .

Task 2:

Task 1:
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Literature Survey Results

More specific types of treatment methods are included within eaGh of these TOC
removal methods. For example, there are a number of variations of aluminum and iron

1. Chemical coagulation
2. Membrane treatment
3. Biofiltration
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Conduct bench-scale testing

Produce Technical Memorandum 1-·Treatment Alternatives for
Bench-Scale Testing

Develop sampling and experimental plans for bench-scale testing

Work product: Technical Memorandum 2--Summary of the Bench-Scale
Testing Results.

Conduct.feasibility and cost an.alyses for full-scale treatment
facilities

Develop conceptual design of a pilot facility for the n·ext phase
of testing

Work product: Technical Memorandum 3--Preliminary Feasibility and
Cost Analyses of Full-Scale Treatment of Delta Agricultural Drainage.

.Prepare final report

Work product: Technical Memorandum 4--Conceptual Design of a Delta
.Agricultural Drainage Treatment Pilot Facility.

Task 3:

Task 4:

Task 5:

Task 6:

Task 7:

Task 8:

Tasks 1 through 7 have t;>een completed. This is the final. report and wo"rk
product of the final task, Task 8. In this final report, the results from atl the tasks are
summarized and presented. More detailed information can be obtained from the
individual work products associated with Tasks 3, 4,5,6, and 7.

The findings from Task 1, the literature survey, were consolidated into a
tech"nical memorandum and three treatment alternative summary sheets. The
treatment methods which were evaluated in the literature review have all been
successfully used for TOe removal. The three basic TOC treatment methods
considered were:



1
1
1
1
1
I
I
I
I
I
I
I
I
I
1
1
I
I
°

1

coagulation included in '''chemical coagulation." In addition, combinations of treatment
processes were considered. .

As part of the literature survey, 22 references were reviewed. These references
related to the three basic treatment alternatives considered and to the characterization
of organic carbon in Delta waters. The information from each of these references
relevant to this Study was summarized on a literature review form.

The use of wetlands for TOC removal was considered by the project team but
was determined not to be a feasible or effective TOC-removal"method. Wetlands might
be used with different treatment alternatives to achieve other water treatment objectives
such as sediment removal. In fact, some of the agricultural drainage treatment
alternatives might benefit from flow equalization basins upstream of the treatment
facilities. The flow-equalization basins might tend to convert to wetlands over time and
provide some incidental TOC removal.

.~he treatment alternative summary sheets are organized into the basic
categories of information to evaluate the advantages and disadvantages of each
alternative (e.g., effectiveness in removing organic carbon, life cycle costs, etc.).

Significant issues identified·for the three treatment alternatives are summarized
below. These are the major factors which may establjsh whether a treatment method is
feasible for treating Delta agricu.ltural drains.

Significant Issues Associated with Coagulation

• Sludge storage, handling and disposal

• Transportation, storage and handling of treatment chemicals

• "Higher level of o·perator attention relative to other types of treatment. May not
lend itself as easily to automation

• Treatment may increase total dissolved salt concentrations of the water, and
possibly increase the concentrations of residual iron, aluminum, and heavy
metals

Significant Issues Associated With Membrane Treatment

• Disposal of process waste streams (also known as residues), which can
constitute 10 to 15 percent of the total "influent flow
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• High~Gost pretreatment requirements (coagulation/sedimentation or
microfiltration) for some membranes '

• Ease of automation. Membrane treatment facilities can be highly automated
requiring minimal operator attention (e.g., operator visits once' daily to once every
few days)

Significant Issues Associated With Biofiltration

• Effective only for removal of biodegradable organic carbon (also known as
assimilabl~ organic carbon which typically represents a fraction of the TOe (e.g.,
5 to 20 percent). Therefore, biofiltration-may be an effective means of removing
AO.C but not TOe

• Biofiltration requires formatio~ of a biofilm on the filter media. It may be difficult
to ~aintain a biofilm with start-and-stop treatment

• Ozone pretreatment may be required. Ozone treatment is costly

Sampling Plan

Two sampling events from two locations in the Delta were conducted for this
Study as follows:

Delta Sampling Locations

1. Twitchell Island--representing high-peat soil drainage
2. Bacon Island--representing medium-peat soil drainage

Sampling Dates

1. January 30, 1997--samples taken during period of severe flooding in Delta
2. March 12, 1997--samples taken during relatively dry winter period

DWR staff collected the samples. The following. measurements 'were made:

1. Field measurements:

,. Turbidity
• Temperature
• Electroconductivity
• Dissolved oxygen
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2. Analyses by DWR's Bryte Laboratory:

• DWR-modified THMFP
• Reactivity THM and HAA6
• TOC, DOC, and UVA254

• Calcium, magnesium, and total hardness
• Sodium and potassium
• Alkalinity
• Sulfate and chloride
• TDS
• Ammonia and nitrate
• Bromide

Thirty gaUons of each sample water were shipped to CU-Boulder for bench-scale
testing.

CU-Boulder also analyzed the samples for:

• TOC, DOC, UV254 , and color
• p-H and turbidity
• Electroconductivity
• AIk-alinity

Toe and DOC values reported by both Bryte Laboratory and CU-Boulder were
very similar with DOC making up about 90 to 95 percent of the TOC.

Experimental Plan

Two treatment methods were- evaluated in the CU-Boulder bench-scale tests.
These treatment methods were:

2. Membrane treatment with nanofiltration and ultrafiltration membranes.

The coagulation Study was conducted using jar tests.

-Jar Testing Experiments

One-liter square jars were used in a six-jar gang stirrer. Each jar was filled with
500 mL of sample. Th~ initial mixing speed for chemical addition and the 2-minute
rapid mix was 100 revolutions per minute. For flocculation, the mixing speed was
stepped down to 60 rpm, 40 rpm, and 20 rpm for 10 minutes each. After flocculation,
the floc was allowed to settle for 30 minutes. Then the supernata-nt was sampled.
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The settled water produced from the jar testing was analyzed for DOC,UVA254 ,

zeta potential, and turbidity. Analysis of DOC rather thaD TOC was made because:

1. Measurement of both parameters is too expensive.

2. DOC is the more important parameter. DOC represents the lowest Toe value
that can be obtained under the given treatment condition. Therefore res'idual
DOC identifies the limits of treatment.

3. In certain circumstances (when DOC and TOC ar~ nearly equal in raw and
treated waters), DOC removals and TOC removals are nearly identical.

The goal of jar testing determined the coagulant type, coagulant dos~, and pH
that promoted best DOC removal from each water. 'The steps followed by
CU-Boulder in conducting the coagulant jar testing are outlined below.

Step 1. Determining Preliminary Coagulant Dose

Step 1 testing identified a coagulant dose that produced a conditio~ where DOC
removal was sensitive to changes in process chemistry. ,The coagulant dose that was
determined was used in subsequent Step 2 testing to determ'ine the effect of pH
changes on DOC removal.

In Step 1, successive jars were treated with .increasing coagulant doses. The pH
was not controlled. 'That is, the pH was allowed to settle to the value caused by
hydrolysis of the coagulant. The following equation illustrates the hydrolysis of alum.
Approximately six moles of hydrogen ion are liberated for each niole ,of alum added.
The hydrogen ion depresses the pH.

This type of coagulation .(coagulant addition without addition of external acid for
pH control) will be called "enhanced coagulation" hi this report.

Figure 5-1 shows results from Step 1 testing of Twitchell Island drain water from
Sampling Event 2 with alum. A dosage of 75 mg/L alum produces a condition where
DOC removal is sensitive to process chemistry, as indicated by the 'data poin~'s position
on the steep part of the. DOC-removal curve. Figure 5-1 also ,shows the p.H depression
created by alum hydrolysis. .
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Figure 5-1. Step 1 -- Determine Preliminary Coagulant Dose,
Twitchell Island Drainage, Sampling Event 2
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Step 2. Determining Optimum pH

Jar tests were performed at a constant coagulant dose (the dose selected in
Step 1). While the pH in each jar was varied in increments of 0.5 units from 2.5 to
7.0. pH; adjust~~nts were made using sulfuric acid. Figure 5-2 shows the effect of pH
on alum-treated Twitchell Island drain water (Sampling Event 1), when treated with the
Step 1 a.lum dose (75 mg/L). The optimum ·pH (about 4.5) is taken as the pH producing
the lowest DOC residual. Note that turbidity is also low, indicating treatment at
pH 4.5 produces a floc that settles well.

Step 3. Determining Optimum Coagulant Dose

Successive jars were treated with increasing c6agul~nt doses, but pH was
controlled with sulfuric acid at the optimum pH value d,etermined in Step 2 testing.
Figure 5-3 shows the effect of ahJm dose on DOG residuals for Twitchell Island drain
water (Sampling Event 1) when the pH was controlled about 4.5. The optimum dose
(100 mg/L alum) occurs when further chemical addition produces little or no decrease
(or even an increase) in the· DOC residual. Turbidity is low at the optimum dose,
indicating that floc can be readily remov~d by settling.

Membrane Testing Experiments

For the bench-sca,le membrane testing, CU-Boulder used a cross-flow flat-sheet
membrane testing apparatus, a schematic of which is presented on Figure 5-4. The
system uses 154.8,cm2 (24 inch2

) flat-sheet membranes under feed-flow conditions of
approximately 300 to 500 millimeters per minute (mL/min) and cross-flow velocities of
0.1 to 0.2 meters per second (m/sec), equal to 0.33 to 0.67 feet per second. This
system simulates tangential flow that would occur in a full-scale unit. The bench-scale

.system recycled 100 percent of the permeate and waste/retentate, thus maintaining. a
constant feed water DOC concentration. The waste/retentate is also known as the
residue..

The four typ.es of membranes evaluated in membrane testing were:

1. F45--A nanofiltration membrane, thin-film composite, Mwcoa = 300 daltonsb
,

MTCwc = 0.3 gfd/psi, manufacturer: Film Tech

2. YM3--An ultrafiltration membrane, regenerated cellulose, MWCO = 3,000 daltons,
MTCw =1.02 gfd/psi, rT:lanufacturer: Amicon

3. GM--An ultrafiltration membrane, polyamide, MWCO = 8,000 d~ltons;

MTCW = 0.74 gfd/psi, manufacturer: Desai
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Figure 5-2. Step 2 --Determine Optimum pH, Twitchell Island
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4. PM10~-Ah ultrafiltration membrane, polysulfone; MWCO = 10,000 dciltOhs,
MTCw::: 5 to 20 gfd/psi, manufacturer: Amicon

aMWCO =tflolecular weight cutoff. The membrane removeS approximately
95 percent
of the macromolecules larger than the MWCO.

bdaltons == equal to the' molecular weight of hydrogen. .
cMTCw = mass tran~fer coefficient, which is the same as spejcific flux~

Selection of the types of membranes to test was based upon the characteristics
of the organic matter in the drainage water tested (e.g., hydrophobicity and charge
density). The two key membrane performance pararneters evaluated w.ere membrane
fouling rate and DOC rejection.

Be·cause of the limited scope of this project, and th~ length of time required to
perform the membrane tests, membrane testing was conducted on water from the first
sampling event and two water samples were tested. The project team determined that
this limited membrane testing was acceptable because membrane filtration tends to be
consistent. Similar results are expected with other waters.

The first water tested was Twitchell Island drainage from Sa.mpling Eve'nt 1 that .
had been pretreated by filtering it through an 0.45 micron membrane filter. Filtration
with an 0.45 micron filter was intended to simulate pretreatment by a microfiltrati·on
process. Pretreatment of agricultural drainage water prior to ultrafiltration or
nanofiltration may be necessary to remove large particles whiCh could damage the
membrane filter. Pretreatr!Jent may also be needed to achieve economic flux rates and
recovery ratios.

The second water tested was Twitchell Island water from Sampling Event 1 that had
been pretreate'd with ferric chloride at the optimized coagulation condition. An optimized
coagulation sample was tested to determine if coagulation/flocculation/sedimentation
is a viable pretreatment for membrane filtration.

The steps taken in conducting the bench-scale membrane testing were as
follows. .

Preparing Membrane Apparatus and Sample

1. Filter the ·sample through an 0.45-flm filter or coagulate and settle the sample to
remove particulate material.

2. Clean the membrane system with deionized water..

3. Select an apprqpriate membrane based upon raw water characteristics--UV254'

DOC, and specific ultraviolet absorbance.
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4. Pass deionized water through the membrane until a constant flux is achieved.

Conducting Membrane Tests

1. Begin passing the drainage sample through the membrane.

2. Adjust the transmembrane pressure (30 - 80 psi) and feed flow rate bas,ed upon
the properties of the selected membrane.

3. Monitor the permeate flow, DOC and UV254 over time.

4. Stop the run when both the permeate flow rates and DOC concentrations are
stable.

Results from Sampling Event 1

Agricultural drain samples were collected from Twitchell Island and Bacon Island
on January 30, 1997, following extreme flooding in the Delta. The flooding ·significantly
influenced the raw water quality in the agricultural drainage water causing higher than
normal organic carbon levels. The results from the raw water analyses are presented in
Table 5-1.

Table 5-1. Sampling Event 1--Raw Water Quality

Sample TOC, DOC, UVA254 , THMFP,a THMs,a HAA6,a Alkalinity,
source mg/L mg/L abs/cm ,ug/L tlg/L ,ug/L mg/L

CaC03

Twitchell
Island 42.9 40.2 1.79 3940 3280 2900 8,0
drainage

Bacon
Island 26.2 24.2 . 0.997 2550 1950 1696 60
drainage

aTHMFP: total trihalomethane formation potential as determined by the DWR modified
THMFP method (chlorine dose at 120 mg/L, pH 8.5, hold for 7 days). THMs: total
trihalomethanes by the DWR "reactivity method". HAA6: formation of 6 haloacetic
acids by the DWR "reactivity method'" [chlorine dose = (3 x DOC mg/L) +
(7.6xNH3-N, mg/L), hold for 7 days].

Bench-scale testing of these agricultural drainage sa~ples included jar testing to
test alum and ferric chloride coagulation and flat-sheet membrane testing to evaluate
the performance of ultrafiltration and nanofiltration membranes.
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Jar Testing, Results

The data discussed here are the results from the final stage of optimized .
coagulation testing (Step 3) for both alum and ferric chloride. A complete set of results,
including results from the intermediate stages of the bench-scale testing, are presented
in the technical memorandum prepared by CU-Boulder, Technical Memorandum 2--
Treatment of Delta Water by Coa'gulation and Membranes. .

Note that alum dosages are expressed in this report asAI2(S04)3e14H20
and ferric chloride dosages as FeCI3e6H20.,

Twitchell Island Drainage Results,

Of the two, water samples, the pe'rcent DOC removal was greatest for
Twitchell Island ,drainage samples. The Twitchell Island samples had the greatest initial
DOC concentrations. Figures 5-5 and 5-6 present the dose-response curves for
optimized alum and ferric chloride coagulation of Twitchell Island samples, respectively.
The selection of the coagulant dose for the optimized coagulation conditions .is based
upon obtaining maximum DOC and turbidity removals. with minimum coagulant doses..

For alum coagulation, the optimized condition occurs when the alum dose is
100 mg/L and the pH is 4.5. For ferric chloride coagulation, the optimized condition
occurs when the ferric chloride dose is 95 mg/L and the pH is 3.5. Additional data
generated from the optimized coagulation stage of testing on Twitchell Island drainage
water are presented in Tables 5-2 and 5-3.

Figure 5-7 compares DOC and turbidity removal from Twitchell Island drainage
by alum and ferric chloride optimized coagulation for Sampling Event 1. Ferric chloride
reduces DOC mor~completely than alum over the entire range of chemical'dose.
Ferric chloride also removes turbidity better.

Enhanced Coagulation Compared to Optimized Coagulation

To compare the impact that independent pH adjustment has on coagulant dose
required and DOC removal, optimized coagulation results for Twitchell Island drainage
samples are'compared with the enhanced coagulation results on Figure 5-8. Recall
that enhanced coagulation involves c9ntrolling only coagulant dose. Optimized
coagulation involves' controlling both coagulant dose and pH levels. ,Typically a lower.
coagulant dose is required when the pH can be controlled at its optimum value.

When the ferric chloride dose is 125 mg/L and the pH is'not controlled
(enhanced coagulation), the DOC concentration is reduced from 41 to 16mg/L. Nearly
identical DOC removal is C?btained when the pH is controlled (optimized, coagulation) at
a ferric chloride dose of only.75 mg/L.
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Table 5-2. Sampling Event 1, Alum--Opti,mized Coagulation of
Twitchell Island Water

Alum dose, DOC, Percent DOC UV254, Turbidity, Zeta
mg/La Final pHb mglL removal Abslcm NTU potential, mV'

10 4.81 43.04 -6 1.742 4.0 -14.77

20 4.37 43.08 -6 1.594 7.0 -10.77

40 4.51 39.10 4 1.15'5 13.0 -20.71

60 4.49 32.82 19 0.827 13.0 -13.95

80 4.55 25.04 38 0.826 7.4 -1.66

100· 4.45 22.68 44 0.593 3.7 -10.63

aAlum expressed as AI2(S04)3e14H20
bTarget pH =4.5
Raw water: UVA254= 1.811 Abs/cm

DOC = 40.84 mg/L
turbidity = 15 NTU

Table 5-3. Sampling Event 1, Ferric Chloride--Optimized Coagulation of
Twitchell Island Water

Ferric chloride DOC, Percent DOC UV254, Turbidity, Zeta
dose, mg/La Final pHb mg/L removal Abslcm NTU 'potential, mV

5 3.11 37.80 7 1.778 5.5 -15,.6

15 3.08 37.80 7 1.877 6.5 -7.87·

35 3.05 35.18 13 1.684' 13.0 -8.42

55 3.1'4 22.08 46 0.798 6.7 -19.63

75 3.18 15.68 61 0.569 . 0.9 46.74

95 3.21 12.51 69 0.439 0.5 6.41

aFerric chloride expressed as FeCI3e 6H20
bTarget pH = 3.5
Raw water: UVA254=1.811 Abs/cm

DOC = 40.84 mg/L
turbidity = 15 NTU

5-17



35
45

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5

10

:;)
I­
Z

20 ~
"tS:a...
::s
I-

25

30

15

Turbidity, alum,
pH 4.5

,
,
,
,,

Turbidity, ferric
chloride, pH 3.5

..
..

,
,

IDOC, alum, pH 4.5 ~

.~,,,

DOC, ferric chloride, pH 3.5

~ •• - ••••• - <>
O-+------+--~---+-----+----~-----+------+-O

o 20 40 60 80 100 120

5-18

Alum or Ferric Chloride Dose, mg/L

Figure 5-7. Comparing Optimized Alum and Ferric Chloride
Coagulation for DOC and·Turbidity Removal,
Twitchell Island Drainage, Sampling Event 1

50 -.-------:..---------------------r- 40

40 \ ,
,

A- - - -A.

35

5

15

10

30

.J......
CD
E 25o'
0c

20



45 -r---------------------------_

300

x

'"
'"
"

'"

,
,

x,

,
,..,,.,

,
,.,...
. ,.,...,

,

o -+-1------1-------4------+-----+------'+-1----

o 50 100 150 200 250

5-19

"
"

Ferric chloride dose, Img/L, as FeC13·6H20

Figure 5-8. Enhanced Coagulation vs. Optimized Coagulation,
~erric Chloride Treatment of

Twitchell Island Drainage, Sampling Event 1

40

30

35 '

5

15

10

..J 25
'""'-m
E
oo
c 20

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Bacon Island Drainage Results

. Dose-respbnse curves generated from the optimized coagulation testing for the
Bacon Island drainage are presented on Figures 5-9 and 5-10. Additional data
generated from ,the optimized coagulation stage of the jar testing are presented in
Tables 5-4 and 5-5.

Figure 5-11 compares DOC and turbidity removal from Bacon Island drainage by
alum and ferric chloride optimized coagulation for Sampling Event 1. Ferric chloride
reduces DOC more completely than alum over nearly the entire range of chemical
dose. However, alum generally provides better turbidity removal.

Based upon these results, the optimized coagulation condition for alum
treatment of Bacon Island drainage was determined to be an alum dose of 100 mg/L at
a target pH of 4.5 The optimized coagulation condition for ferric chloride was

.determined to be a ferric chloride dose of 75 mg/L and a target pH of 3.5.

Separate samples from Sampling Eve~ts 1 and 2 were treated at optimum
conditions with alum and ferric chloride. The treated samples were sent to Bryte
Laboratory for analyses of important components that were not routinely measured by
CU-Boulder in the bench tests. Table 5-6 compares raw- and treated-water results for
alum- and ferric chloriqe-treated Twitchell Island Drainage from Sampling Event 1.
Appendix A co'ntains results for Bacon Island, Sampling Event 1, and Bacon and
Twitchell Island, Sampling Event 2.

Table 5-6 shows percentage removals af THMFP -and haloacetic acid formation
potential HAAFP.Percentage removal of the summed species corresponded
approximately to percentage DOC removal. Ferric chloride coagulation removed more
THMFP and HAAFP than did alum coagulation. This is not surprising, since the former
has a better capability o'fremoving DOC. .

Treatment can increase sulfate, chloride, sodium, calcium, and iron or aluminum
concentrations depending on the treatment chemicals used. The total dissolved salt
concentration of the treated water was not m'uch different than the TDS concentration of
the raw water. Apparently, transfer of CO2from the water to atmosphere occurred
during the low-pH coagulation process. The CO2loss nearly balanced TDS increases
contributed by chemical treatment. Though treatment changed TDS little, the ionic
makeup of the treated water is differe'nt from that of the raw water (more sulfate and
chloride, less inorganic carbon). Inorganic carbon can be partially restored by using
soda ash (Na2C03) instead of lime (Ca(OH)2) or caustic (NaOH) to neutralize the
treatec;j water prior to its discharge. -
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Ferric chloride dose, mg/L, as FeC13~6H20

Figure 5-10 Optimized Coagulation of Bacon Island Drainage with
Ferric Chloride, Sampling Event 1
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. Table 5-4. Sampl·ing Event 1, Alum--Optimized Coagulation of
Bacon Island Water

Alum DOC, Percent UV254, Turbidity, Zeta
dose, Final pHb mg/L DOC Abs/cm NTU pote~tial, mV
mg/La removal

10 4.77 23.55 3 0.948 7.,0 -16~54

20 4.57 23.83 2 0.827 7.0 -18.83

40 4.43 21.49 12 0.682 2.2 -3.04

60 4.52 1'6.76 31 0.453 1.5 -12.23

80 4.83 13.36 45 0.335 2.4 -26.37

. 100 5.3 12.64 48 0.292 2.3 -2.35

aAlum expressed as AI2(S04)3e14H20
bTargetpH = 4.5
Raw water: UVA254= O.98·Abs/cm

DOC = 25.0 mg/L
turbidity = 19 NTU

Table 5-5. Sampling Event 1, Ferric Chloride-·Optimized Coagulation of
Bacon Island Water

Ferric chloride DOC, Percent DOC UV254, Turbidity, Zeta
dose, mg/La Final mg/L removal Abs/cm NTU potential, mV

pHb

5 3.95 24.98 -3 1.013 .9.2 -1.52

15 3.91 23.96 2 1.089 10.0 -8.01

35 3.57 17.67 27 0.708 12.0 -7.73

55 3.50 12.67 48 0.404 8.0 -4.6'9

75 3.45 10.87 55 0.314 1.5 -9.53

. 95 3.64 9.588 61 0.234 1.5 11.32

aFerric chloride expressed as FeCI3e6H20
bTarget pH = 3.5
Raw water: .UVA254= 0.98 Abs/cm

DOC = 25.0 mg/L
turbidity =19 NTU
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Table 5-6. Removal of Important Selected Water Quality Parameters
from Twitchell Island Drainage,

Sampling Event 1

,

Alum treated Ferric chloride treated

Raw water Treated water . Percent Treated water Percent
Parameter concentration concentration removal concentration removal

TOC 42.9 --- ._-- --- ---
DOC 40.2 19.5 46 10.7 73

UVA2~ 1.79 0.625 65 0.355 80

THFMP (DWR modified), 1J9/L

CHCI3 3,600 1,900 47 1,100 69

BDCM 340 300 12 260 24

DBCM <40 35 --- 62 ---
CHBr3 <40 <20 --- <10 ---
TTHM 3,640 2,235 39 1,422 61

THMFP (reactivity b.ased), 1J9/L

CHCI3 2,900 1,400 52 700 76

BDCM 380 310 18 230 39

DBCM <50 <40 --- 77 ---
CHBr3 <50 <40 --- <20 ---
TTHM(R) 3,280 1,710 48 1,007 69

HAAFP (reactivity based), 1J9/L

BAA <20 <8 --- <4 ---
BCAA 100 96 4 40 60

CAA <20 <8 --- <4 ---
oBAA <20 <8 --- <4 ---
DCAA 1,100 480 56 220 72

TCAA 1,700 600 65 220 87

THAA6 2,900 1,176 59 480 83

5-25



Ta.i)'~ ~.~~. Removal of Important Selected Water Quality Parameters
frpm Twitchell Island Drainage,
SamplingEven~'1··(contin~ect)

Alum treated Ferric chJoriqe, treated

Raw water Treated water Percent Treated water Percent
Parame~er concentration concentration removal concentration removal

Sulfate 170' 238 (40)b 205 (21')

Chloride 154 151 2 190 (23)

TDS 709 698 2 691 3

Bromide 0.36 0.37 (3) 0.37 (3)

aAIl concentrates in mg/L unless otherwise noted.
b( ) signifies negative percentage removal; i.e., treatment causes an increase in concentration.
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Membrane Testing ~esults

Two membrane tests· were conducted on two Twitchell Island source waters from
the first round of bench-scale testing. Test 1 was conducted on prefiltered Twitchell
Island raw· water and Test 2 was conducted on Twitchell Island water that had been
pretreated with optimized ferric chloride coagulation.

Test 1

Nanofiltration and ultrafiltration tests were performed on raw Twitchell Island
water that had been filtered through a O.45-,um filter. This prefiltration step simulates
pretreatment with a microfiltration membrane. .

The membranes were tested individually. DOC removals and, flux rates were
monitored over time. Once these parameters stabilized, the stabilized flux rate was
noted and a full sample was collected for water quality analyses.. Figure 5~12 presents.
removals achieved for DOC, UVA254 , and THMFP. Table 5-7 presents DOC and UVA254

removals and corresponding membrane flux rates.

Evaluating the results. presented in Figure 5-12 and Table 5-7, show that .
nanofiltration membranes can achieve high DOC removals a~d their flux rates are
significantly less than those of u~trafiltrationmembranes.

Test 2

Nanofiltration and ultrafiltration tests were performed on supernatant from
Twitchell Island water that had been treated with optimized ferric chloride coagulation ..
Ferric chloride coagulation is a pretreatment step.

One nanofiltration and one ultrafiltration membrane were tested. The
nanofiltration membrane tested was the·nanofiltration membrane evaluated in Test 1

. (NF 45). The ultrafiltration membrane tested was tDe one which performed the best in
Test 1 (GM). Table 5-8 presents DOC and UVA removal data for the combined
coagulation/membraneproces.s and membrane flux rates.

The percent DOC and UVA removals achieved by the coagulation/NF and
coagulationlUF treatments in' Test 2 are clos·er to one another than the percent DOC
and UVA254 removals achieved by prefiltration/NF and prefiltration/UF in Test 1. The
smaller difference in removal efficiency in Test 2 is caused by coagulation pretreatment
removing a high portion of DOC and UVA254 for both membranes. In Test 2, the
nanofiltration membrane removed 86 and 95 percent of DOC and UVA254 remaining in
the coagulated water. The ultrafiltration membrane removed 37 and 56 percent of the
DOC and UVA254 remaining in the coagulated water. The ultrafiltration membrane
shows much poorer DOC and UVA254 removal than the nanofiltration membrane.
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Figure 5-12. Membrane Testing Results, Prefiltered Twitchellisialid Water
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Table 5-7. Test 1, Prefiltration + Membranes--DOC Removals and FILJx Rates

Membrane Percent Percent Flux rate,
DOC UVA254 gfd/psia

removal removal

NF membrane (NF 45) 98 99 0.3

UF membrane 1 (YM3) 51 57 0.8

UF membrane 2 (GM) 56 61 0.7

UF membrane 3 (PM10) 37 39 1.6

agfd/psi: gallons per squa~e foot pe~ day/pounds per square inch

Table 5-8. Test 2, Coagulation + -Membranes--DOC Removals and Flux Rates

Percent Percent Flux rate,
Treatment DOC UVA254 . gfd/psib

removala. removala

Coagulation + NF 45 96 99 0.34

Coagulation + UF (GM) 81 91 0.81
apercent DOC and UVA· removals are the combined removals from both th'e
optimized .ferric chloride coagulation and the membrane filtration.
bgfd/psi: gallons per square foot per day/pounds per square inch.
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Results from Sampling Event 2

.Table 5-9. Sampling Event'1, Twitchellisiand--Comparison of Treatment Methods

Presented here are the jar test results from the second bench-scale testing
which consisted of alum and ferri~ chloride coagulation testing. There was no
membrane testing. Agricultural drain samples were collected from Twitchell Island and
Bacon Island on March 12, 1997, following a rel~tively dry winter period with no

As in Test 1, th~ flux rate for the nanofiltration membrane is much lower than for the
ultrafiltra~i()n m~mbrqne, with the nanofiltration flux rate approximately 42 percent of the
ultrqfil~rgti9n flU(C rat~. .

Co.lTlparison of SRmpling Event 1 Treatment Methods
~.- '::-,:';': ',".,. , . '. ~ '.,,:'.... ~: .'...,' ~:"" :i" . , ~
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99

76

67

61

99

·91

UV254 removal,
percent

69

44

56

98

81

96

DOC removal,
percent

Treatment method

Optimized ferric chloride
co~gulation

Optimized alum coagulation

.Microfiltration + ultrafiltrationa

Microfiltration + nanofiltration

Ferric chlqride coagulation +
. ultrafiltrationa

Ferric chloride coagulation +
nanofiltration '

aUltrafiltration Membrane 2 (GM).

Table 5-9 compares results for each treatment method tested. Only the re~ults

from testing of Twitchell Island water are c'ompared bec~use that was the only water for
which all treatment categories were tested. Those tre~tment methods which, based
upon DOC and UV254 removal, performed the best .for their category (e.g., coagulation,
microfiltration + membrane filtration, and coagulation + membrane filtration) are shown
in bold.

To evaluate these best-performing treatment methods--optimized ferric chloride
coagulation, microfiltration + nanofiltration, and coagulation + nanofiltration--cost
information for full-scale treatment must be developed and compared. The cost of
these treatments vary significantly impacting their practicality. These cost data and a
cost comparison are presented later in this· chapter.
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significant rainfall events occurring since the flooding in early January 199-7. The water
quality from the second sampling event can be considered relatively normal winter
drainage without influence from storm runoff. The results from the raw ~ater analyses
are presented in Table 5-10.

Table 5·10. Sampling Event 2··Raw Water Quality

Sample TOC, DOC, UVA254 , THMFP,a THMs,a HAA6,a Alkalinity,
source mg/L mg/L abs/cm jig/L jig/L jig/L mg/L

as CaC03

Twitchell
Island 22.14 21.38 1.107 2,285 1,740 1,240 87
drainage

Bacon
Island 12.38 ! 11.15 0.633 1,330 1,010 828 101
drainage

aTHMFP: total trihalomethane formation potential as determined by the DWR modified
THMFP method (chlorine dose at 120 mg/L,pH 8.5, hold for 7 days). THMs: total
trihalomethanes by the DWR"reactivity method". HAA6: formation of 6 haloacetic
acids by the DWR "reactivity method" [chlorine dose = (3 x DOC mg/L) +
(7.6xNH3-N, mg/L), ,ho~d for 7 days].

. Similar to Sampling Event 1, the data presented are the results from the
optimized coagulation testing. For this sampling event, similar DOC relJ'lovals were
achieved in both source waters, unlike the first sampling event where DOC removal
was clearly greater for Twitchell Island water. A complete presentation and discussion
of the results from Sampling Event 2 are presented in the CU-Boulder Technical
Memorandum 2.

Twitchell Island Drai'n'a.ge Results

Figures 5-13 and 5-14 presentthe dose-response curves for opti'mized alum and
ferric chlC?ride coagulation of Twitchell Island samples, respectively. For alum ,
coagulation, th'e optimized condition i's when the alum dose is 100 mg/L and the target
pH is 4.6. For ferric chloride coagulation, the optimized condition is when the ferric
chloride dose is 95 mg/L and the target pH is 3.5. Additional data generated from the
optimized coagulation stage of testing on Twitchell Island drainage water are presented
in Tables 5-11 and 5-12.
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FigWJr, 5~13~ Optimized Coagulatio-n of Twitchell Island Dra-inage'
with, Alum, Sampling Event 2
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Figure 5-14. Optimized Coagulation of Twitchell Island Drainage with
Ferric Chloride, Sampling Event 2
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Table 5-11. Sampling Event 2, Alum--Optimized Coagulation of
Twitchell Island Water

Alum .DOC, Percent UV254 , Turbidity, Zeta
dose, Final pHb 'mg/L DOC Abs/cm N·TU potential, mV
mg/La removal

to 3.97 20.56 4 1.023 11.0 -20.57

20 4.17 19.43 9 0.792 7.0 -16.02

40 4.43 14.55 32 0.478 2.8 -9.39

60 4.44 11.25 47 0.326 1.5 -8.42

80 4.61 8.19 62 0.201 2.2 -5.94

100 4.55 7.10 67 0.161 2.2 -5.80

125 4.46 5.78 73 0.130 4.6 0

150 4.56 5.43 75 0.119 4.5 0.97

200 4.47 5.10 76 0.113 5.5 -~.64

aAlum expressed as AI2(S04)e14H20.
bTarget pH = 4.6.

,Raw water: UVA254= 1.107 Abs/cm
DOC =21.38' mglL
turbidity = 22 NTU
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Table 5-12. Sampling Event 2, Ferric Chloride--Optimized Coagulation of
Twitchell Island Water

.."
Ferric DOC, Percent UV254 , Turbidity, Zeta

chloride Final pHb mg/L. DOC Abs/cm NTU potential, mV
dos·e, mg/La removal

5. 3.24 19'.71 8 1.-021 10.0 -9.94

15 3.28 18.84 12 0.997 12.0 -6.77

35 3.36 '1.2.04 44 0.542 7.0 -7.46

55 3.53 7.30 66 0.278 3.8 -22.32

75 3.57 5.43 75 0.161 4.2 -7.32

95 3.58 4.68 78 0.136 4.4 -14.89

120 3.61 3.74 83 0.104 6.8 1.52

150 3.64 4.17 80 0.084 5.8 -7.09

200 3.07 3.66 83 0.266 6.0 8.7

aFerric chloride expressed' as"FeCI3e6H20.
bTarget pH =3.5.
Raw water: UVA254= 1.1 07 Ab's/cm

DOC = 21.38 mg/L
turbidity =22 NTU
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Figur~ &-15 compares DOC and turbidity removal from Twitchell Island drainage
by alum a.nd ferri~ chloride optimized coagulation for 'Sampling Event 2. Ferric chloride
redLJces DqC m9re completely than alum over the entire range' of ch~mical dose.
How~ver, alum r~rnoves turbidity better.

Bacon Island Drainage Results

Dose-response curves generated from the optimized alum and ferric chloride
coagulation of Bacon Island drainage are presented on Figures 5-16 and 5-17,
respectively. Additional data'generated from the optimized coagulation stage of the jar
testing are presented in Tables 5-13·and 5-14.

The optimized coagulation condition for alum treatment of Bacon Island drainage
was ·determined to be an alum dose of 100. mg/L at a target pH of 4.5. The optimized
coagulatio.n condition for ferric chloride was determined to be a ferric chloride dose of
55 mg/L and. a target pH of 3.5.

Figure 5-18 compares DOC and turbidity removal from Bacon Isl.and drainage by
alum and ferric chloride 'optimized coagulation for Sampling Event 2. Ferric chloride
reduc'es DOC and turbidity more completely than alum over ne'arly the entire range of
chemical doses.

Comparing Optimized Coagulation Results from Sampling Events 1 and 2

Ferric chloride produced lower DOC residuals than alum in all optimized
coagulation tests, giyen equal dosages of both chemicals. These results are not
surprising. Edwards (1997) indicates that ferric iron is superior to alum when the goal is
to· remove high percentages of DOC and the DOC has a high fraction that can be
removed by coagulation. This description fits the Twitchell and Bacon Islands treatment
scenarios very well. According to Edwards, alum is superior when the fraction of DOC
that can be coagulated is low and only low DOC removals are needed. This description
fits few Delta treatment scenarios; as a result we would expect that ferric chloride
coagulatio.n w~1I usually be superior to alum coagulation in Delta processing scenarios.

The more relevant question is· whether ferric chloride is more cost effective than
alum, that is, will it cost less to prod'uce a given TOC residual using ferric chloride than
it will usi.ng alum? Cost analyses suggest that ferric chloride treatment is more cost
effective. For example, the chemical cost to obtain 70 percent DOC removal by
optimized coagulation of Sampling Event 2 Twitchell drainage is estimated to be about
$96 million gallons of water treated for alum and about $70 million gallons of water
treated for ferric chloride. Costs include the costs. of the coagulant, the .cost of sulfuric
acid to attain the optimum pH, and the cost of lime to adjust the pH of the treated
effluent to the neutral range. Since chemical costs are a high percentage of total
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Fjgy" $...1~. Optimized Coagulation, of E3a~o" 1~land Orain~Q~

with Alum, Sampling Event 2
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Figure 5-17. Optimized Coagulation ~f Bacon Island Drainage
with Ferric Chloride, Sampling Event 2
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'Tapl.e~-13. Sampling Event 2,Alum··Optimi~edCoagul~tion of
B~conlslandWater

AJ\,jm DOC, Percent DOC UV254 , Turbidity, Zeta
dO~f3, Fjnal pHb mg/L removal· Abs/cm NTU potential, mV
mg/La

10 4.5 .10.18 9 0.591 10.0 -17.81

20 4.35 8.02 28 . 0.416 12.0 -16.98

40 4.31 5.27 53 0.200 2.6 -8.01

·60 4.8 3.78 66 0.118 0.6 -19.11

80 4.3 3.40 70 0.093 0.5 7.04

100 4.32 2.95 74 0.081 1.0 -0.55

125 4.51 3.19 71 0.068 4.5 0

150 4.63 2.96 73 0.065 4.5 7.87

200 4.60 2.61 77. 0.059 4.3 9.39

aAlum expressed as AI2(SQ4)3e14H20.
.bTarget pH = 4.5.
Raw water: UVA254= 0.633 Abs/cm

DOC = 11 .15 mg/L
turbidity = 25 NTU
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Table, 5-14. Sampling Event 2, Ferric Chloride-·Enhanced Coagulation of
Bacon Island Water

Ferric chloride DOC, Percent DOC UV254, Turbidity, Z-eta
dose, mg/La Final mg/L removal Abs/cm NTU potential, mV

pHb

·5 3.73 10.53 6 0.644 9.0 . -14.91

15 3.45 9.84 12 0.735 14.0 -36.84

35 3.40 4.34 61 0.142 1.0 -8.42

55 3.45 2.87 74 0.083 0.8 6.15

75 3.31 2.45 78 0.080 0.6 7.04

95 3.33 2.50 78 0.077 0.8 5.66

120 3.35 2.17 81 0.082 3.7 9.53-

150 3.55 1.80 84 0.048 2.1 -6.49

200 3.51 1.81 84 0.042 0.5 11.32

aAlum expressed as AI2(S04)3et4H20.
bTarget pH =3.5.
Raw water: UVA254= 0.633 Abs/cm

DOC = 11 .15 mglL
turbidity = 25 NTU
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Cost Analyses

Systems Considered

(life-cycle) costs, lower chemical costs provide ferric chloride with an inherent
advantage. Ad~itionally, sludge production is less for ferric chloride treatment. Sludge
treatment and disposal costs will be less for ferric chloride,. strengthening its adva.ntage.

The cost analysis assumes Twitchell Island as the site of a hypothetical full-scale
facility. Twitchell Island was chosen for this analyses since it is owned by DWR and
substa.ntial water quality an9pumping data are available on its agricultural drainage.
Treatment trains were designed to remove 60 percent of the TOC. The most cost­
effective process is the on'e that can achieve this treatment goal at the lowest cost.

We evaluated the follc;>wing treatment systems.

Ferric chloride coagulation, which includes chemical addition, rapid mixing,
flocculation, and sedimentation

5-43

Ferric chloride coagulation + granular-media filtration. The granular-m.edia add­
on enhances TOC ·removal by removing POC carried over from the
sedimentation tank. Microorganisms attached to the media may also remove
biodegradable D·OG. Microbially mediated DOC removal .is caned biofiltration

Ultrafiltration (UF) with GM membranes

Microfiltration (MF) followed by nanofiltration (NF) w·ith NF 45 membranes

Ferric chloride coagulation followed by UF with GM membranes

Ferric chloride' coagulation + ozonation + biofiltration. This pro~ess is the sanie
process described in the second bulleted item, except the water is ozone treated
prior to biofiltration. Ozonation tends to increase the fraction of DOC that can be
biodegraded

Processes with" capability to. remove more than 60.percent of the TOC were
evaluated in the split-stream mode. That is, a fraction of the water was treated at the
system's higher TOC-removal efficiency, with the remainder of the water bypassed
around the treatment unit. The treated fraction was of sufficient. magnitude that the
blend of treated and bypassed fractions satisfied the overall goal of 60 percent TOC
removal.

•

•

•

•

•
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Treatment plants were designed with capability to remove 60 percent of the TOC
during peak week flows and loadings (Le., average daily flows and loads sustained
during the week of maximum flows and loads). The peak week flow (developed from
DWR flow records) from Twitchell Island was assumed to be about 26 million gallons
per day (mgd). The .peak week TOC loading was about 8,500 Ib/day. The TOe 'was
esse'ntially all dissolved material (Le., TOe and DOe were nearly identical)~

Operating costs were based primarily on average flows and loads. The average
flow (developed from DWR flow records) was assumed to "be about 11 mgd. The
average TOC loading ·was about 2,100 Ib/day.

Preliminary calculations suggested that the capacities required for treatment
plants cou·ld be reduced by providing flow-equalization basins prior to the treatment
plants. However, 'it was not clear that there is sufficient land available on
Twitchell Island for a flow-equalization basin. Our calculations assumed that no land
is .available for flow equalization basins, which provides a high estimate of capital costs.

Our cost analyses assumed sludge from coagulation processes would be stored
and thickened ina pond, with subsequent removal of the thickened.sludge by dredge
during dry weather, and immediate sludge disposal on dedicated land by sub~urface.

injection. Burying sludge a few inches below the earth's surface' minimizes odor
potential. The storage/thickening pond is sized to hold all the sludge produced during
the wet season. The dedicated land disposal site is sized so that dry-season
evapora~ion removes nearly all water associated with a year's production of thickened
sludge. This minimizes movement of sludge water to groundwater or back to the Delta.

'Alternatively, sludge could be dewatered by filter press to solids concentrations
(> 5:0 percent solids) satisfying California landfill regulations. This option is more
expensive than the first option. It might be used if there were technical or regulatory
objections to dedicated land disposal. Also, it is not subject to yagaries of weather.

We assumed that residues from membrane processes would be treated by ferric
chloride coagulation, and the sludge 'produced by this coagulation treated and disposed
of as discussed ~bove. Coagulation was·selected·for treatment of membrane residues
because of the lack of viable alternative residue treatment and disposal alternatives
(see Technical Memorandum 3).

Cost Results

Table 5-15 summarizes cost calculations for the six treatment options processing
Twitchell Island drain water, assuming 60 percent overall TOC removals, peak week
and ayerage flows of"26 and 11 mgd, respectively. Cost information was obtained from
Brown and Caldwell files, the general literature, and vendor quotes.
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The amount of money needed now to fund the project-over its life was calculated
as follows:

Fraction Capital O&M cost, Present Cost,
afwater cost, $ million/yeara worth, $ per Ib TOC

Alternative treated $ milliona $ milliona removed

1. Coagulationb 1.00 4.5 0.7 14.6 1.73

2. Coagulation + filtration b 0.86 6.4 0.8 17.6 2.09

3. Ultrafiltrationb 1.00 10.6 1.5 33.1 3.93

4. Coagulation + ultrafiltration b,e 0.73 -9.4 1.5 30.5 3.61

5. Microfiltration + nanofiltration b 0.62 21.9 2.0 51.'6 6.12

6. Coagulation + ozonation + 0.73 11.7 1.1 28.4 3.37
biofiltrationb

81997 dollars.
bAssumes disposal of.sludge by subsurface injection on dedicated land. If sludge is
mechanically dewatered instead and disposed of in a landfill, add approximately
$2.5 million to present worth.
CCoagulation does not include flocculation and sedimentation steps.

The O&M cost factor was calculated as follows:

(2)

(3)
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(1 + i)n_}
f= ----

i(l + i)n

present worth, dollars,
capital cost, 1997 dollars
O&M cost factor
annual operating and maintenance costs, 1997 dollars

Table 5-15. Cost Summary for Treatment Alternatives

PW::: CC+ f (O&M)

PW =
CC =
f =
O&M =

where:

Processes with lowest present worths are the most cost effective.
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where:

Phase 2 pilot studies have the following objectives:

Conceptual Pilot Facility Design
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project life (20 years in this calculation).

= interest rate "1inus inflation rate, expres~ed as a fraction (0.03 in
this calculation).

=n

Differences between the costs of coagulation and membrane treatments diminish
as the plants become smaller. Membrane treatment ,may be cost competitive for small
systems. Additionally, rapid development of membrane technology is reducing
membrane system op~rating and capital costs.

Table 5-15 cost figures. were generated assuming sludge is disposed of by
subsurface injection on dedicated land. Add about$2.5 million to Table 5-15 present
worth values if sludge must be dewatered by filter 'press and disposed of in landfill.

For Twitchell Island, coagulation was the lowest-cost option (present worth
$14.6 million). This cost equates to $1.73 per pound of TOC removed. The other
treatments are considerably more expensive. Chemical purchase and capital· expense
were the major cost centers for coagulation processes, representing about 70 percent
of project presen.t worth.

Treatment costs depend on raw water composition and flow rates.. Composition
and flow rates vary between locations and seasonally. Therefore, it should be
recognized that blanket applications of Twitchell Island cost factors (e. g., $1.73/lb TOC
removed) to all treatment scenarios and time frames will provide only rough
'approximations of true total Delta treatment costs.

Cost analyses showed ferric chloride coagulation to be the least costly method of
removing TOC from Delta agricultural drainage. 'Technical Memorandum 4 describes a
pilot program designed to confirm the economic viability of ferric chloride coagulation at
one site in 'the Delta. It also discusses jar tests to determine the applicability of ferric
chloride coagulation at other sites in the Delta. Pilot tests and jar tests could be carried
out in the next phase of Study, called Ph"ase 2' studies hereafter.

• Confirm the effectiveness of ferric chloride coagulation to remove DBP
precursors i.e., TOC) via continuous operation under field conditions
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• Determine the degree to which granular-media filtration can improve TOe
removal through removal of particulate organic carbon and by biofiltration

• Develop design parameters for full-scale treatment systems

• Develop operating strategies and

• Refine process costs ,

The objective of Phase 2 jar tests determines the relevance of ferric chloride
coagulation at other sites in the Delta. Drainage from other sites may be more or less.
susceptible than Twitchell or Bacon Islands drainage to ferric chtoride coagulation. Jar
tests can identify those waters which are good candidates for coagulation treatment.

Pilot Plant Description

Figure 5-19 is a schematic drawing of the pilot plant. The pilot system includes
facilities. for chemical addition, rapid mixing, flocculation, sedimentation, filtration, and
sludge treatment and disposal. Table 1 in Technical Memorandum 4 (not shown here)
provides additional pilot plant information, including water and chemical flow rates,
equipment characteristics, and equipment sizes. Table 2 in Technical Memorandum 4
(not shown here) describes recommended measurements for pilot testing.

Filtration is included in the pilot plant schematic because it can remove POC not
captured in the sedimentation tank. If the DOC in sedimentation tank effluent is partly
biodegradable, microorganisms growing on the filter media. may be abl~ to remove a
portion of the biodegradable fraction. This process is known as biofiltration. How much
of the TOC in sedimentation tank effluent is biodegradable was not determined in this
bench-scale study. By operating one or more filters on sedimentation tank effluent
d.uring pilot plant operation, one could answer this question without increasing pilot
plant costs.

Ozone treatment is'often used before biofiltration to enhance TOe removal.
In ~ddition to removing TOe by direct oxidation to CO2, it breaks down some
nonbiodegradable TOe to simpler substances that can be biodegraded. Ozone
treatment of coagulated Delta waters is not e·ndorsed because ozone treatment is too
expensive. Therefore, if biofiltration is to contribute to the overall removal of TOe, it
must do so on its own without prior ozone treatment. .

Jar Tests

TOC-contaminated agricultural ~rain water is a Deltawide problem and treatment
may occur at several sites. It would be valuable to know how well ferric chloride
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Figure 5-19. Flow Schematic for Proposed Pilot Plant.
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coagulation can remove TOe from the drain waters of other tracts in the Delta. The
. ideal situation would be a small, easily and inexpensively moved pilot plant. Then pilot.
testing couldr be conducted at several sites without undue expense. However, it is not
.anticipated that the pilot plant would be very portable, considering flow rates possibly as
high as 80 gpm. Relocating a pilot plant of this size would be costly. .

Jar testing with waters from different sites is a practical, low-cost alternative to
pilot testing at those sites. Coagulation jar tests usually simulate full-scale treatment
results very well. The tests would be sim"ilar to the tests conducted at University of
Colorado, but not be so extensive. Jar testin.g's primary objective would be to define
the dose-response curve for TOe or DOC removal from each drain water. Estimates of
process cost could be made using the jar test data.

Summary, Conclusions, 'and Recommendations

1. Drainage samples collected from Twitchell and Bacon Islands had a range of
TOe concentrations (12 to 43 mg/L). TOe concentrations in Twitchell Island
samples were about twic~ the TOe concentrations in Bacon Island samples.
Most of the TOC in all samples was in dissolved form (DOC and TOC
approximately equal).

2. Bench tests conducted at the University of Colorado showed that optimized ferric
chloride coagulation removed 55 to 78 percent of the DOC from the Twitchell

. and Bacon Islands samples. Alum coagulation removed 44 to 74 percent of the
DOC. Membrane processes removed from 38 to 97 percent of the DOC, with
tighter membranes producing the highest removals. THMFP and HAAFP were
reduced approximately the same percentage; as DOC was requced in each of
the treatment technologies.

3. . A cost analysis indicates that optimized ferric chloride coagulation is more cost
effective than optimized alum coagulation for TOC removal from Twitchell Island
drainage. The analysis showed that ferric chloride coagulation (which includes
chemical addition, rapid mixing, flocculation, and sedimentation) could remove
60 percent of the TOe from Twitchell Island drainage for about $1.73 per Ib of
TOC removed. Process configurations using membranes cost 2 to 3.5 times as
much as ferric chloride coagulation to achieve the same TOe removals.
Biofiltration alone or coupled with ozone treatment does not appear to be cost
effective. Note that costs are sensitive to raw water composition and flow rates,
which vary between locations and seasonally. Therefore, it should be
recognized that blanket applications of Twitchell Island cost factors (e.g.,
$1.73/lb ot-TOC removed) to all treatment scenarios will provide only an
approximation of true Delta costs.
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Tteafffi'eniby coagUlation can increase the water chloride, sulfate,sddium,'
calcitj~;at1d iron or aluminum concentrations, depending on the treatment
6f1emtqa'18 ~sed; .Coagulation in a low-pH ,environment may reduce the
GOhceHitEifibfl of inorganic carbon via 001 loss. Inorganic carbon could be partly
restored tJy LJsing soda ash to neutralize the low-pH water.

If on"islaRd treatment is deemed to be an effective method of removing TOe
from the Delta,' a follow-on pilot program designed to confirm techn,ical aD.d
economic viability of ferric chloride coagulation atone site in the Delta is
recommended. A parallel jar test effort should be made to deterrnine the
relevahc~ of ferric chloride coagulation at other Delta sites.
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Chapter 6. Organic Carbon and Disinfection Byproducts Precursors from
Flooded Delta Islands

Introduction

In a April 25, 1996 letter, CUWA requested the MWQI Program undertake a
study to analyze organic carbon changes in water crossing permanently flooded Delta
islands and estimating potential organic carbon impacts of Delta options which would
involve island inundation. Initially, a workplan was developed with a sediment,core
drilling phase (Phase I)and a pilot Study phase (Phase II). However, the resuits
showed that a sediment cap may not control the rate at which organic carbon i's
released from submerged peat. The opportunity arose to initiate the pilot scale portion
of the Study by using a shallow flooded wetland being constructed by DWRlUSG~ for a
subsidence Study. The workplan based on a constructed wetland was approved by the
MWQI Committee' in April. 1997. A summary of the results of the literature review and
the approved workplan are presented here.

Background/Literature Review

A review of literature related to sediment transport and deposition in the Delta,
sediment capping and the transport of organic carbon through peat and other types of
soils was performed. The following were identified as ,potential vaJiables affecting the
transport of DOC through sediment in a flooded island situation: wind action, wave
action, flow rate, sediment cap (nature of material, thickness), roughness of channel
bottom, nutrient availability, temperature, microbial activity and human disturbance.

Information was obtained about the quantity of flooded acreage in the Delta.
DWR's Division of Flood Management provi,ded the names of seventeen islands that
have been partially or completely flooded since 1980 (DWR Bulletin 160-93). Soil types
of the flooded isl'ands, Franks Tract, Little Franks Tract, Mildred Island and Little
Mandeville were determined to be mostly peaty muck with some fine sandy and clay
loam (USDA, 1977 and USDA, 1992).

. The presence of a sediment cap depends upon the sedimentation rate and the
degree of weathering and scouring which may occur. Sediment load varies seasonally
and from year to year. Surficial deposits are commonly loose and difficult to sample.
Sediment coring methods to obtain undisturbed sediment samples that would preserve
a sediment cap were investigated. Thes~ methods included the use of liquid nitrogren,
the use of divers (rather than a drilling barge) and the use of compressed air samplers.
Sediment dating methods including use of the radioisotopes, 14C, 137 Cs, and 210Pb,
were also researched (Foster and others, 1990).
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Th~r~ are many factors that may control the release of organic carbon fro'm
~ublllerged p,eat. Diffusion of oxygen through the sediment is probably not the rate­
limiting step for POC degradation by microbes. More likely, microbial degradation of
qrganic m~tter ~6 controlled by oxygen supplied through adve~tive transport (Shum and
Sundby 19~5). The sediment surface is likely uneven with cracks, and mixed
periodically during storm and tidal events. The~efore, it may be difficult to predict the
rate at which organic matter is degraded by microbes with a particular sediment cap.

Flooded Island Study Workplan

Introduction

The CALFED Bay-Delta Program and CUWA are developing Delta,alternatives
as part of the CALFED Programmatic Environmental Impact Report/EIS process.
Some of the options being considered involve flooding portions of Delta islands that,
contain organic peat soils. There is concern that flooding will release DOC from the
peat soils covering many of the Delta islands, resulting ,in drainage water containi'ng
elevated' concentrations of DOC and DBPprecursors. Release of these waters to the
Delta channels could negatively impact the qua'lity of water exported from the Delta for
drinking water supply 'by increasing the potential to form trihalomethanes and other
DBPs during drinking water treatment. This threat is exac,erbated by the elevated
concentrations of bromide found in waters in the,'Delta,which disproportionately
contribute to elevated concentrations of THMs.

On January 21, 1997~ MWQI staff and the USGS presented a plan to,the MWQI
Flooded Island Study Technical Advisory Committee to study the water quality effects of
shallow flooding of a 22-acre demonstration project on Twitchell Island for subsidence
mitigation. The subsidence Study is an ongoing cooperative Study between the USGS
and DWR to assess the effects of various wetland habitats on mitigating subsidence. A
recent result from this Study showed that shallow flooding (about 1 foot deep) of peat
soils decreased land subsidence by decreasing .gaseous carbon losses. ' Continuous
flooding of the' peat soils causes anaerobic soil conditions and subsequently decreases
gaseous carbon losses (i.e., land subsidence) by. about one fifth compared to aerobic
soil conditions. ' In addition, when water levels are maintained at about one-foot deep,
yegetative growth is encouraged, biomass accumulates, and net carbon input to the '
system is positive, thereby promoting accretion of,land surface. Combining the Flooded
Island Study with the subsidence Study represents a cost-effective approach to
assessing the effects of flooding on water quality. Combining the two studies
addresses two primary CALFED objectives for the Delta - subsidence and water
quality.
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Objectives

• .Assess the concentration of DOC and DBP precursors associated with the
continuously flooded' wetland environment (soil water, surface water, and
drainage water). Compare the con-centration of DOC and DBP pre·cursors
produced u~der a continuously flooded wetland environment·with the
concentration of DOC and DBP precursors produced in an agricultural field

• Characterize the nature and reactivity of the DOC in relation to formation of
THMs and other OSPs

• Estimate the loads of DOC and associated DBP precursors in drainage waters
produced from the flooded wetland that contribute to the Delta channel waters,
potentially impacting the municipal drinking~water supplies that flow through the
Delta. Compare with loads of DOC· and associated D·BP precursors produ,ced in
the agricultural field and' with loads contributed by upstream-rivers

• Determine when operating a shallow flooded island discharges (TOC
concentration and mass load) be less or match current drainage discharges and
river input

• Provide baseline data to CALFED for the on-island treatm.ent pilot plant Study
. submitted by the MWQIProgram

Approach

The Study will be a coordinated with an ongoing Study (DWRlUSGS'cooperative
Study) that is examining the effects .of a continuously flooded, wetland-habitat treatment
for mitigating land subsidence. The release of DOC and OBPprecursors from the soil
to surface and drainage w~ter will be ass,essed through sampling and analysis of
irrigation water, soil water, groundwater, surface water, and drainage water.

This subsidence mitigation demonstration project is a 22-acre wetland being built
on Twitchell Island. The wetland will be flooded-to 1-foot depth and will be a flow­
through system where water is mO'ved across the wetland at a continuously slow rate.

. The flow rate of water across the system will be determined by calculating the ideal
residence time of water for a managed wetland of this size. The. 22-acre demonstration
project is divided into two treatments, fertilized and unfertilized, forthe purposes of
encouraging wetland plant growth. Within each treatment are six sampling stations,
and each sampling station is at the end of a 50-foot berm/platform that is perpendicular
to the south or north edge of the field. To reduce'costs for the water quality Study, only
the unfertilized treatment will be sampted for this Study. At each sampli~g site,
stainless st~el piezometers will b~ instaUed with screened intervals .from 1.0 to 2.0 feet
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· "anq frQm 6.0 to 8.0 feet below land surface. The upper piezometer will be used to
sample the oxidized, decomposed peat soil zone' influenced by agricultural practices;
whereCi~ tM~ d~ep$r piezometer will be used to sample the reduced, fibrous peat soil
zone mainly inflJJf3nced by regional groundwater. In addition, a su'rface water sample
also will be tClk~n·at each sampling site, and irrigation water and drainage water will be
sampled for each sampling event.

Sampling Plan

Agricultural Field

In addition to sampling of the flooded wetland, the agricultural field sampled for
the previous DWRlUSGS SoilTOC Study will be sampled to compare the water quality
effects of the different land uses." Samples will be collected on a quarterly.. Existing
Iysimeters 'and piezometers will' be sampled and analyzed for specific conductance, pH,
temperature, dissolved oxygen, and redox potential (platinum electrode measurement)
using a flow-through cell in the field. Water samples will be analyzed for DOC, UV
absorbance (254 nm), reactivity-based THMFP and HMFP, 8r, minerals, Fe, Mn, N03 ,

N02 , and dissolved NH3• Samples will be collected from the ditch and the main
agricultural drain. Collection and analyses of these samp'les will be performed by DWR.
USGS will analYle selected samples to characterize the DOC and relate these
properties to the formation of DBPs.

Flooded Wetland

Samples will be collected on the following schedule: '(1) after the applied water
reaches the 1-foot depth, t=O; (2) 1 week later, t=1week; (3) t=2'weeks; (4) t=1 month;
(5) t=3 months; and quarterly thereafter. This sampling schedule reflects the
assumption that changes in the redox environment and processes affecting the release
of DOC and its composition will be greatest durin'g the first few weeks of water
saturation when the soil redox environment will be changing from oxidized to reduced.
These samples will be analyzed for the same constituents as described.for the
agricultufal field.

Selected samples will be analyzed in detail to further characterize the nature of
the DOC and relate these properties to formation of DBPs. Large volume samples will

, be collected and processed through XAD resins ~o fractio'nate and isolate the DOC into
operationally defined hydrophobic (XAD-8 resin) and'hydrophilic (XAD-4 resin) organic"
acids under the direction of George Aiken, USGS, Nation'al Research Program,
Boulder, Colorado..Resulting isolates will be analyzed for specific UV absorbance and
reactivity-based THMFP. Selected isolates will be further analyzed for functional group
composition (13C-NMR, under the direction of Robert Wershaw, USGS, National
Research Program, Denver, Colorado), elemental composition, and other
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characteristics. Through this analytical approach, types of compounds contained in a
DOC sample are probable THM precursors and what factors and conditions contribute
to their formation. It should be noted that the 13C-NMRanalyses, and other potential
characteristics (e.g., carbon isotopic composition), are being studied by the USGS
National Research Program and Nation~1 Drinking Water Initiative at no cost to this
Study because of national interest in DSPs in drinking water.

Deep versus 'Shallow Flooded 1~/and Experiment

The subsidence mitigatio,n Study will monitor the changes in DOC concentrations
in a 1-foot flooded wetland. It is not known if similar changes in DOC concentrations in
a deeper flooded wetland would occur. At this time, a deeper flooded wetland cannot
'be constructed. However, to obtain guidance in the design of such a future Study, an
,experiment to study the impact of water depth on DOC release from submerged peat
soils will be performed.

Two open ended, 2-foot diameter, PVC pipes will be placed upright and partially
buried (2 feet d'eep) into the test pond for stability. The'~o pipes will be located near
the wetland water inlet. One pipe will be 4 feet in length and the other 6 feeflong. The
shorter pipe, serving as a control, will be filled to the same level, as the water level of the
wetland (approximately 1 foot). The longer pipe will be filled to a water level of 5 feet
depending on the length of exposed pipe. A water spigot will be installed on the side of
the long pipe at the 3-3.5 feet water level for withdrawing water samples~ Wat(3r levels
will be kept constant and flows made continuously to prevent anaerobic conditions. .
The flow rate will be adjusted to be as close to the water exchange rate of the larger
flooded wetland as possible. For the shorter pip.e, four V-notches at the top of the pipe
or four 2-inch diameter holes will allow circulation and flow of water into and through the
pipe. For the longer pipe, water from the wetland ,pond inlet will supply water and
controlled by a float valve to maintain a constant water, level. Water samples will be
withdrawn from each pipe for DOC and UVA-254 nm analyses and sampled as the
same frequency as the subsidence mitigation 'Study.

Filling of the long pipe will begin after the flooded wetland has reached the1-foot
depth (t=O). The 'seepage rate within the long pipe will be periodically measured during
the course of the experiment (approximately six months) to estimate the total volume of
water used to maintain a constant water level. If seepage is minor, the constant'water
level in the long pipe would simulate a static flooded condition.

. This small experiment will guide DWR staff in the planning and designing of
future larger scale experiments. ,There are technical issues, such as the rate ,of
seepage and filling rate needed to maintain a constant water level, that need to be
addressed.
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PQQ r~~4Jts Will oe plotted against sampling intervals for a time seri~s plot~

Th~~e re~y~t~ Will ~Is() be compared against DOC data from the wetland Study. The
r~§y't~ W~U p~ ~?}~JTlhl~d to determine if DOC levels reach an equilibrium and if water
lev~l$ ~r~ B.·.. f~Qtgr ~nd what might be the expected magnitude of DOG concentrations in
",.. .." : ; ..

,-the PQnq~q w~ter. The results of the experiment will guide us in the design and
planning of future studies to examine the optimal conditions to control OOC releases
from submerged soils. Some of these conditions include wat~r residence time (flow
rates) and depth of inundation.

Mass"Loading Estimates

USGS flpw and weather data collected at the wetland site supplemented with
DWR field and water sample data will be used to compute the mass load of organic
carbon generated and discharged from the wetland. Flow meters will be installed to
measure irrigation water inflows and -surface water outflows. As part of the.subsidence
Study, a weather station including an evaporation pan will be installed at the site prior to
.the beginning of sampling.

Weather data will be used to compute water evaporation loss based on standard
, empirical formulae. Seepage losses will be estimated from the difference in inflow:
volume minus outflow and evaporation losses (Vseepage = V in - V out -,Vevap) during the
course of the Study.. Mass load (volume multiplied by DOC co.ncentration)
comput~tions will be made to estimate the amount of DOC released from the 1-foot
flooded wetland,. Mass load estimat~s for other water quality constituents will also be
cond'ucted. TOC/DOC mass loads and concentrations observed in the DWR/USGS

, flooded island subsidence Study will be compared against Delta island drainage and to,
Sacramento and San Joaquin Rivers inputs. Delta island drainage volume estimates
will be based on DWR Report No.4 (1956) which contained monthly pumped drainage
volufDes in 1954-55. MWQI TOC/DOC concentration data will be used to compute river
and drainage mass. loads.
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Chapter 7. North Bay Aqued~ctWatershed Study (Sanitary Survey)

Introduction

Sani~arySurvey follow-up activities for NBA bega·n on July 1, 1996 in accordance
with Phase I monitoring as specified by the Workplan for the Barker Slough Watershed
(Appendix B). This Study of raw water quality of surface waters entering the Barker
Slough Pumping Plant resulted from recommendations reported in the Sanitary Survey
Update Report 1996. The 1996 Sanitary Survey report identified the pumping plant as
having several water quality issues that concern the SWC by using it as a source of
drinking water.

Several water quality issues have been requiring additional investigation
characterizing the nature and extent of the ,problem and means of addressing them.
These water quality issues includ~ elevated levels of organic carbon, THMFP,metals,
and coliforms in the Barke'r Slough watershed.

This Study was designed to investigate these problems, identify their sources
and to identitY potential measures to improve water quaHty in the watershed. The Study
seeks to link field data with operational data at the·various water treatment plants using
Barker Slough as a source for drinking water.

The Study is divided into two phases. The first phase began on July 1, 1996.
The second phase .began after all sampling for Phase I (July 1, 1996 - June 30, 1997)
was completed and reviewed by DWR ,and the NBA Technical Advisory CO"1mittee.
Phase I was designed to quantify water quality constituents at the screening level.
Phase II was designed to investig~te specific pollutants and identify mitigation
measures for those pollutants.

Results

Samples were collected from four locations: the Barker Slough Pumping Plant,
Barker Slough aiCook Lane, Calhoun Cut at Highway 113, and Lindsey Slough at
Hastings Island Bridge (see Figure 7-1). Water quality parameters reported include
turbidity, DOC, THMFP, aluminum, iron, manganese, and E. coli as the constituents of
interest. 'A listing of all data for this Study is included in Appendix B.

Physical and Chemical Constituents

The turbidity results (Figure 7-2) show that the Barker Slough/Cook Lane
sampling site had the highest turbidity readings. T~e highest levels coincided
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Figure 7-1. North Bay Aqueduct Watershed Study Phase I Sampling Sites
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with Campbell Ranch irrigation dam releases observed on December 16, 1997. The
releases' were in response to runoff accumulated from storms in October, November,
and early December. The Barker Slough Pumping Plant had lower turbidity readings
than the other three sites. However, the last data point record~d for the pumping plant
on December 30, 1996 was the second highest turbidity level meas~red for all sites.

The results for DOC (Figure 7-3), THMFP (Figure 7-4), and ultraviolet analysis
(Figure 7-5) show that DOC, THMFP,"and UVA values follow the same pattern with"
higher levels seen at the Barker Slough/Cook Lane sampling site, ·and Lindsey Slough
having the lowest results.

The lowest values for EC (Figure 7-6) were consistently recorded at Lindsey
Slough. Bromide levels (Figure 7-7) were generally highest at the Calhoun Cut
sampling site, with similar patterns at all sites. The highest bronlide level was
0.07 mg/l, which was measured at the Calhoun Cut sampling site.

Most pH measurements (Figure 7-8) were within the range of approximately"
7 to 8.5 mg/L which was measured at the Barker Slough/Cook Lane sampling site. In
general, alkalinity (Figure 7-9) was highest at the Barker Slough/Cook Lane site and
lowestatL~ndsey Slough.

Results for aluminumo(Figure 7-10) indicate that aluminum levels were the
highest atCalhoun Cut. Manganese levels (Figure 7-11) were generally the highest at
the Barker Slough/Cook Lane sampling site and the lowest at Lindsey Slough. The
USEPA secondary MCl for manganese of 0.05 mg/L was exceeded twice at the
Barker Slough/Cook Lane sampling site. Results for iron (Figure 7-12) show that iron
levels were highest at Barker Slough/Cook Lane and lowest at the Barker Slough
Pumping Plant sampling site. The USEPA secondary MCl 'of 0.3 mg/L for iron was
exceeded by four samples at the Calhoun Cut, Lindsey Slough, and Barker
Slough/Cook lane sampling sites.

Table 7-1 reports the pesticides and organic compounds which were detected at
the sampling sites.

Except for methylene chloride, none of the measured pesticides or organic
compounds exceeded California Department of Health Services or USEPA standards
for drinking water.
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Sample
Dates
10/30/96
,1/2/97

1/2/97
9/30/97
9/30/97
9/30/96'
10/30/96
10/30/96
1/2/97
1/2/97
1/2/97
1/2/97
10/30/96
1/2/97
1/2/97
9/30/96

Table 7-1. Pesticides and Organic Compounds

locations Analyte Results Mel

Calhoun Cut Methylene chloride 0.0009mg/L 0.005 mg/L
Calhoun Cut Cyanazine 0.00003 mg/L

Calhoun Cut Cyanazine 0.00003 mg/L
Barker Slough/Cook Lane Diazinon 0.00004 mg/L 0.014 mg/L
Barker Slough/Cook Lane Cyanazine 0.00004 mg/l
Barker Slough/Cook Lane Simazine 0.00'0.06 mg/L 0.004 mg/L
Barker Slough/Cook Lane Cyanazine 9.00007 mg/L
Barker Slough/Cook Lane Simazine 0.00007 mg/L 0.004 mg/l
Barker Slough/Cook Lane Diazinon 0.00001 mg/L 0.014 mg/L
Barker Slough/Cook Lane Cyanazine O.OOOOS mg/L
Barker Slough/Cook Lane Simazine 0.00062 mg/L 0.004 mg/L
Barker Slough/Cook Lane Diuron 0,.00075 mg/L
Lindsey Methylene chloride 0.0014 mg/L 0.005 mg/L
Lindsey Simazine 0.00011 mg/L 0.004 mg/L
Lindsey Diuron 0.00045 mg/L
Barker Slough Pumping Plant Diazinon 0.00005' mg/L ,0.014 mg/L
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E. coli Data

E. coli is a bacteria found in the intestinal tracts of humans and most warm­
blood~d animals. The occurrence of E. Coli in water samples is considered a specific
indicator of fecal contamination. Weekly sampling for (E. call) b~gan on July 1, 1996 at
four sampling sites in the Barker Slough Watershed. The results were obtained using
theColilert 51-Well Quanti-Tray MPN Enumeration Test Procedure fOf.100 ml s~mples
for enumeration of E. coli. '

Becau~e of the high values for E. coli obtained from the initial samples,
subsequent samples were tested using undiluted samples, along· with dilutions of
1:10 and··1 :.100. Reported results were .then taken from quantified values. obtained from
the least diluted sample test. These results are in. Figure 7-.1~.

The result~·indicated that higherE. coli levels were· measured at t~e Barker
Slough/Cook Lane,· Calhoun Cut, and Barker Slough Pumping Plant .~sampling sites.
Lindsey Slough consistently had lower E. coli levels than. the other sites. This
information suggests that the major sources of E. coli to the pumping plant are
d.elivered·through w·aters from Calhoun Cut and Barker Slough.

Storm Events and Yolo Bypass Sampling

Barker Slough Storm event sampling occurred on October.29, 1996, in
accordance with Phase I monitoring as specified by the Workplan for the Barker Slough
Watershed. Most of the runoff in the Barker Slough watershed from this event was
contained in the irrigation pond on Campbell Ranch. Releases from the irrigation pond
into Barker Slough were not observed until December 16, 1996 which coincided with
sampling under the workplan. However, releases may have occurred as early as
December 9, 1996 according to the owner of Campbell Ranch, Inc.

Yolo Bypass Sampling occurred on December 17,1996 at the western part of the
Fremont Weir (Input ·Site) and on December ·18, 1996 at Shag Slough at the Liberty
Island Bri·dge (Output Site). Results are summarized in Table 7-2. .

Surface water at the Fremont Weir sampling site may be biased with
Sacramento River water. The eastern portion has a greater percent of Sutter Bypass
water as well as Feather River water. Based on these two samplings, the Yolo Bypass

. appears to accumulate DOC as surface water moves from north to south. Further
investigation would be needed to characterize water quality changes in the
Yolo Bypass. .
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Table 7-2. Yolo Bypass Sampling Event

Site E.coli Alkalinity Dissolved DOC UVA Field DO Field Field Field Turbidity
MPA mg/L Bromide mg/L mg/L Abs/cm mg/L EC pH NTU

umhos/cm

Fremont 47.8 67 0 1.8 0.049 10.2 127 6.9 35.2
Weir

Shag 165.2 76 0 4.6 0.14 8.5 193 6.9-. 45.S
Slough

Fremont Weir Sampled on December 17,1996

Shag Slough Sampled on December 18, 1996
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Summary

The data in this chapter were presented at the January 16,1997 NBA Technical
Advisory Committee meeting held at the City of Napa Water Treatment Plant. TAC
members agreed on the following action items:

• Continue Phase I sample collection at all Study sites
• Investigate sources of bromide and possible influences by seawater intrusion
• Run comparisons of analytical method results between DWR Bryte Chemical

Laboratory and laboratories used by NBA contractors

The first six months of data collected for this Study indicate that Lindsey Slough
has better water quality than the other sampling sites, with the lowest water quality
found at the Barker Slough/Cook Lane sampling site. The highest levels of DOC,
TH'MFP, and UVA are seen at the Barker Slough/Cook Lane sampling site,' and the
lowest levels are seen at Lindsey Slough. Results for E. coli show that Lindsey Slough
consistently had lower E. coli levels than the other sites. A year of sampling results will
be reported in the final report for the Study as specified in the Workplan for the Barker
Slough Watershed.
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Chapter 8. Coo~dinated Pathogen Monitoring Program for the
, State Water Project

Introduction

In the California State Water Project Sanitary Survey Update Report 1996,
recommendations were made to address the potential threat to human health of
microbial contaminants in SWP waters, such as Giardia lamblia and Cryptosporidium.
These recommendations included:

1. qurrent sampling for Giardia lamblia and Cryptosporidium should continue~ and
. total and fecal coliform sampling should be carried out.

2. Further investigation of each watershed should be conducted to further evaluate
the potential sources 'of microbial contaminants identified.

3. The microbiological safety of SWP so·urce waters should be compreh,ensively
evaluated on an ongoi,ng basis, and should include implementation of the
following elements:

a. Institute total and fecal coliform and monitoring of SWP source water at
key locations.

b. Work with municipalSWPcontractors to coordinate monitoring hi such a .
manner a's to make data collected by the contracting agencies
comparable·todata collected from within the SWP system.

c. On an ongoing bas]s, monitoring data from contracting agenci.es should
be accumulated, along with data collected from within SWP.

d. Results of the data analyses and evaluations should be shared on an
ongoing basis among munic'ipal contractors and DWR staff.

In addition to the recommendations made in the sanitary survey update report,
the leR w~s promulgated in May 1996, and the leR Study began in July 1997. The
rule requires large public water systems (systems serving a population of ~100,OOO
persons) to r9utinely monitor influent water for microbiological contaminants, including
total and fecal coliforms, Giardia lamblia, Cryptosporidium, and viruses ,monthly for
18 months. The rule also requires these large pubUc water suppliers to routinely
monitor finished water if; during any of the first 12 months of monitoring of th~ treatment
plant influent, the following was· detected:

1. 1,000 or more Giardia lamblia cysts/100 L,
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2. 1,000 or more Cryptosporidium oo.cysts/100 L, or

3. One or more total culturable viruses/La

This project was developed based on recommendations made in.the sanitary
survey update report 'and to augment data which will be collected by the microbiological
monitoring required by the ICR. The data from'this monitoring program, with the
ICR monitoring data (obtained' by public water suppliers using the SWP as a source of
drinking water), will provide a complete set of microbiological data which may be used
to evaluate and assess the microbiological safety of SWP source waters used for
drinking water. .

Project oversight and review are provided by the Sanitary Survey Action
Committee.. This committee meets regularly, and includes staff from SWC, DWR's
DPLA andO&M, MWD, USEPA (Region IX), Department of Health Services, and the
Stat~ Water Resources Control Board.

Scope

The coordinated monitoring program links and enhances the current and
proposed monitoring programs of MWD of Southern California, the DWR's O&M, and
DPLA's MWQI Program.

. . .

The project design incorporates three sample types: monthly samples, storm
event samples, and contingency samples. The project's monthly sampling started in
November 1996 and continued through October 1997. Storm event based sampling
has been conducted at 11 of the SWP locations which include selected monthly
sampling locations. Provisions for the c.ollection of contingency samples were mad~ in
the Study design, and have been used for additional sampling of flood waters fro~ the
January 1997 floods.

Sampling locations were selected to include the source waters of the SWP, the
Delta, the SWP's California Aqueduct, and the major reservoirs comprising the SWP
sys~em. The sampling locations include the Sacramento River above and below the
American River, the Sacramento River above and below the City and County of
Sacramento's publicly owned treatment works outfall, the San Joaquin River above and'
below the City of Stockton's publicly owned treatment works outfall, the Delta, the
SWP's California Aqueduct, and SWP reservoirs.

, ,

. The USEPA's ICR method for both Giardia/Cryptosporidium and Clostridium'
perfringens are used for this Study. This will allow a direct comparison with the results
obtained by utilities using SWP water and requiring participation in the ICR Study using
these methods.
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Monthly Monitoring Locations

Monthly samples were collected at 14 locations listed in Ta·ble 8-1 and displayed
in Figure 8-1. Sampling sites in the Delta 'and its tri.butaries are shown in greater detail
in Figure 8-2. MWD will· be conducting monthly sa~pling from Castaic and

. Silverwood Lakes at the intakes for the Jensen and Mills Water Treatment Plants,
respectively. The source water for these plants at the time of sampling will consist of
100 percent SWP water. .

Table 8-1. Monthly Monitoring

ISampling Site ·1 Sampling by: I

Sacramento River at Bryte Bend, at the marina DPLA

Sacramento River above Sacramento Regional Wastewater
Treatment Plant but below confluence with American River, DPLA
Miller Park dock

Sacramento River below Sacramento Regional Wastewater
Treatment Plant, Greenes Landing DPLA

San Joaquin River at Vernalis, at the Airport Road bridge DPLA

Stockton Wastewater Treatment Plant1
, at Holt Road DPLA

Banks Pumping Plant O&M

Delta-Mendota Canal at McCabe Road O&M

Arroyo Valle Creek Inflow to Lake Del Valle (when flowing,
approximately 5 months/ye·ar), at the creek mouth O&M

California Aqueduct, Check 29 KCWAlO&M

Pyramid Lake, at the tower in Elderberry Forebay, release from
Elderberry Forebay to Castaic O&M

Castaic Lake, influent to Jensen Water Treatment Plant MWD

Silverwood Lake, influent at Mills Water Treatment Plant or MWD
Devil's Canyon

Perris, at the outlet tower O&M

Barker Slough Pumping Plant O&M
1 Samples are taken downstream of the Stockton POTW outfall at 'or shortly after the midpoint of an ·ebb

tid~ atthe sampling site to ensure flow is toward the Delta.
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Figure 8·1
Coordinated Pathogen Monitoring Program for the State Water Project
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Event Monitoring Locations

Storm and flood event sampling at 16 sampling locations was included in the
Study (Table 8-2). Plans were made for storm event based sample"s to be .obtained
during the first flush of a storm, during a storm event in the middle of the wet season,
a·nd during a storm event late in the wet se.ason. The first flush storm event ,was
sampled during October through December 1996, the mid-season event during'
January 27, 1997 through February 21, 1997, and the late season event during
February 21,1997 to the end of the 1996-97 wet season. The storm and flood event
sampling locations are shown in Figures 8-1 and 8-2.

Four flood-related locations were added to the 12-event based monitoring
locations as a result of the Janua.ry 1997 floods. Flood event samples were collected
during January 6-10,1997 at the 12-stormevent sampling locations with two sites
added to I!l0nitor the flood waters of the MokelumneR,iver and the Yolo Bypass. Two
locations were added coinciding with the open'ing of the.Kern River Intertie to the
California Aqueduct during the flooding, with one sample from the Kern River prior to its
confluence with the California .Aqueduct and one sample from the California Aqueduct
upstream of this confluence.

All event monitoring locations were sampled for all organisms included in the
Study. Additional samples were collected for total/fecal coliforms and E. coli at the
Delta water sampling locations weekly through the end of January 1997 in order tq
obtain additional information on the levels of these organisms carried 'by the receding
flood waters.

Storm Event M.onitoring Criteria

A storm event for the purpose of this Study is defined as rainfall of. sufficient
intensity and duration resulting in measurable surface r~noff, or a measurable change
in existing runoff, from interior areas of the watershed into the system of streams,
creeks, rivers, or other channels comprising the "drainage system of the watershed.
There are various factors related to the nature of the storm, and of the watershed that
can influence surface runoff. Each watershed in this project is expected to respond
differently to rainfall events.

The area drained, steepness' of slopes and topography in general; land use
practices, and the types of soils and vegetation in the watershed all affect overland
flow, or runoff of water into the watershed drainage system. For example, the thickness
and type of vegetation can retard or enhance runoff, with some densely vegetated
areas capable of substantially reducing runoff.
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Table 8-2. Event-Based Monitoring

ISampling Site ISampling by: I

.Sacramento River at Bryte Bend, at the marina DPLA

Sacramento River above Sacramento Regional Wastewater DPLA'
Treatment Plant but below confluence with American River,
at Miller Park dock

San Joaquin River at Vernalis, at the Airport Road bridge DPLA

Banks Pumping Plant O&M

Clifton Court, at the West. Canal intake near radial gates O&M

Delta-Mendota Canal at McCabe Road O&M

Arroyo Valle Creek Inflow to Lake Del Valle, near the creek mouth O&M

California Aqueduct, Check 29 1 KCWAlO&M

Pyramid Lake, at thePiru Creek gauging station O&M

Castaic Lake at Elderberry Forebay 2 O&M

Silverwood Lake 3 O&M

Barker Slough Pumping Plant O&M

Mokel'umne River at New Hope 4 O&M

Shag Slough at Liberty Island Bridge 4 DPLA

Kern River Intertie just prior to confluence with the aqueduct 4 O&M

California Aqueduct at MI 241.02 just upstream of the Kern River
Intertie 4 O&M

1 Inflow to the San Luis Reach of the California Aqueduct from Cantua and Salt Creeks may be used asa
storm event monitoring trigger for this site.

2 a. Fish Creek and Castaic Creek' confluence at the lowest debris basin above Elderberry Forebay
b. Fish Creek - if no water in debris basin
c. Castaic Creek

3 d. Elizabeth arm of lake at the gauging station
a. Miller Canyon gauging station
b. Cleghorn drainage
c. Sawpit

4 Flood event related sites.
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The permeability of soils can have an effect on drainage, with clay soils being
more impermeable and producing greater runoff quickly relative to more permeable
sandy soils, with loam soils falling in between depending on their compositio.n. The
saturation or moisture content of the soil resulting from previous rainfall or other
sources is a factor.

Ideally, a gauging station or flow meter measuring either the depth or the velocity
of water in the stream would be located above the sampling site to 'determine the
hydrograph of the storm event runoff. It is important for the purposes of this Study that
the "first flush", Le., the first storm of the wet season producing measurable runoff as
discussed, be sa'mpled on the rising side of the storm hydrograph, but before the crest
or time of greatest flow or depth of water in the stream is reached.Arl upstream
gauging station or flow meter could calculate or predict the rising hydrograph in order to
determine the optimum time of sampling. After the sample has been taken, this type of
data can also be used to retroactively determine the pointon the hydrograph when the
sample was obtained. Any tidal influences or regulated flows would have to be
considered.

Si'nce it is unlikely that gauging stations or flow meters are present, and/or may
be placed in the channel at all sampling sites prior to the storm event, best professional
judgement and a familiarity, knowledge of the watershed and how.it resp'onds to storm
events will have to be employed by the sampler to estimate the appropriate point on the
hydrograph to collect t~e storm-event sample. Should' a storm-event sample be
coll.ected during the week when a monthly sample was scheduled'to be collected, the
monthly sample was not collected.

Microorganisms to be Monitored and Methods

All samples obtained for this monitoring program are analyzed for the follow~ng

microorganisms by the indicated analytical methods, unless exceptions are specified:

1. Giardia and Cryptosporidium

a. Analysis: USEPA ICR Protozoan Method For Detecting Giardia Cysts
and Cryptosporidium Oocysts in Water by a Fluorescent Antibody
Procedure, Section VII, EPAl600/R-95/178, April 1996. .

b. Sampling: Information Collection Requirements Rule - Protozoa and
Enteric Virus Sample Collection Procedures, EPA/814-B-95-001,
June 1995.

c. The sample volume to be filtered ranges from a minimum of 25 liters to a
maximum of 10,0 liters of water, which is substantially dependent on the
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turbidity of the water being sampled. A 1OO-liter vol-ume of water will be
filtered if at all possible. If turbidity is greater than 160 NTU, a 4-liter grab
sample will be obtained and submitted for analy'sis in place of the filtered
sample, which is a project specific change to the ICR sampling proto-col.

d. The desired Method Detection Limit for this project is 1ocysts or
oocysts/10qL. Up to a total of five slides may be analyzed per sample to
obtain this detection limit.· The results of each slide is combined for
detection limit purposes, and is also reported separately for each sample
analyzed.

1. Total and fecal coliforms, and E. coli

a. Standard Methods for the Examination of Water and Wastewater,
19th Edition, 1995. 5 Tube - 5 Dilution Standard Total Coliform/Fecal
Coliform Fermentation Technique, with Escherichia coli Procedure added.
Sections referenced include: Section 9221 A;'C and- Section 9221 F.

b. A 100-ml grab sample will be collected in sterile containers.

3. Clostridium perfringens

-a. USEPA leR Membrane Filter Method for C. Perfringens, Section XI,
-(EPAl600/R-95/178), April 1996.

. b. A 100-ml grab sample will be collected in sterile containers.

Sample Holding Time

The holding times established for this Study are as follows:

1. Giardia and Cryptosporidium:- 96 hours

2. Total and fecal.coliforms, a~d E. coli: -24 hours

3. Clostridium perfringens: -24 hours

Samples are collected, packaged, and shipped as soon _as possible to meet
these holding times. When conecting samples, the Giardia/Cryptosporidium sample is
collected first, since this sample will require more time to collect. The samples collected
for total and fecal coliforms, E.coli, and Clostridium perfringens are collected last
and just prior to leaving the sampling site in order to conserve sample holding time.
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Sampling Schedule

Storm-event sampling began with the first storm of the wet season of 1996-97,
which occurred in late October 1996. Monthly samplings were conducted as follows: .

Nqvember 25-27, 1996 May 19-21',1997

December·16-18, 1996 June 24-26, 1997

January 20~22, 1997 July 21-23, 1997

February 17-19, 1997 August 18-20, 1997

March 17-19, 1997 September 15-17, 1997

April 21-23, 1997 October 20-22, 1997

Analytical Laboratory

Samples collected by MWD, DWR's O&M and DPLA, and KCWA staff for ,Giardia
and Cryptosporidium, total and fecal coliforms/E. coii, and Clostridium perfringens are
sent to BioVir ~aboratories (Benicia) for analysis.

Quality Assurance and Quality Control

QAlQCis provided as required by the analytical methods, in compliance with the
ICR where applicable, and i·n accordance with existing DWR's DPLA QAlQC protocols. '
In addition, split matrix spike samples will be collected from sampJjng locations
throughout the project area and analyzed by BioV'ir Laboratories.

1. Analytical precision: Detection limits improve with the. reading of more slides,
and reporting results based on all slides taken together. Viewed another way
results frqm reading more tha'n one slide would give some indication of precision.
This requires reading more than one slide to.achieve the detection limit,
BioVir Laboratories reports the results of each slide separately, while combining
the results for all slides for detection limit purposes.

2. The USEPA ICR Performance Evaluation sample analysis for
. Giardia/Cryptosporidium is complete. These performance evaluations are
. designed to determin'e which laboratories are approved to participate in the

ICR Study, which began in July 1997. BioVir Laboratories, along with
27 laboratories nationwide; has ~een approved to analyzelCR samples (see
Appendix C). Once thelCR Study is underway, laboratories will have to meet
specific QC and PE Study requirements during the course of the 18-month Study
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tomai~tain USEPA approval to continue to participate in the Study, utilities~

participating in the Study are required to use an USEPA leR-approved
laboratory. Should the laboratory they are using not retain I'CR approval during
the Study, utilities are required to immediately begin using anotherlCR~approved

laboratory.

3. Results of the weekly IFA positive and negative batch samples required by the
ICR protozoan method will ,be reported along with the data. Also required by the
,fCR protozoan method, are monthly,data on the recovery of cysts and oocysts
from spiked QC samples" which will also be included in the final report

4. )he results of the quarterly California Department of Health Services certification
for microbiological testing (coliforms and E. coli) are included in Appendix D.
Laboratories must maintain State certification under the Drinking Water
Certification Program to pa'rticipate in the Study.

,5. The results of the total/fecalcoliforms, Clostridium perfringens, and E. coli quality
control results are in Appendix E.

Monitoring Conducted

The results of the 51 samples collected and ana,iyzed thro,ugh May 1, 1'997 are
included in this discussion. 'Approximately 200 sampleswe:te collected 'for this Study at
its completion (October 1997).

Giardia and Cryptosporidium Sampling and Analysis

Up to five slides were analyzed for each sa~ple to achieve the project detection
limit of 10 cysts or oocysts per 100 liters of water. Following the I,CR method, a filtered
sample was obta'ined where possible and practical, anc;l where turbidity was less than
160NTU. When turbidity was greater than 160' NTU or where storm event or flood
event conditions made it unsafe to collect a filtered sample of between 25 to 100 liters
of water, a 4-liter grab sample was obtained.

rheGiardia and Cryptosporidium results are shown in Tables 8-3 and 8-4, and
are compared ·with the LeChevallier and Norton (1995) Study, which reflects the results
of 347 surface water samples colleyted between 1988 and 1993 from 72 water
treatment plants in 15 states and two Canadian provences. The sa.mple size'in the
LeChevallier and Norton (1995) database was 499 L, with a range of 86.6 to 3,394 L;
most samples were obtained from water treatment plants in the eastern United' States.

The CPMP Study followed the ICR sampling protocol as closely' as possible (with
the exception of the 4-liter grab samples), and attempts were made to get a
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100 l filtered sample when possible. The storm and flood event sampling results are ,
comqined with the monthly sampling results, but will be separated for comparative
purposes, in the final report.

Giardia and Cryptosporidium Results

The range of positive Giardia results was 2.4 to 129.8 cysts/1 DOL, with a,
geometric mean of 29.2 cysts/100l. The LeChevallier and Norton (1995) Study had a
range of 2 - 4380 cysts/1 DOL for Giardia, and a geometric mean of 200 cysts/1 DOL.

Table 8-3. Giardia Results

Study Positive Results Positive Samples Geometric Mean
Range Percent Cysts/100·L

CPMP 2.4 - 129.8 cysts/100L 35' (18/51) 29.2

L&N 2 - 4380 cysts/tOOL 53.9 (187/347) 200

The range of positive CPMP Cryptosporidium findings was 4.4 oocysts/1 DOL,
to 200 oocysts/1 DOL, which was lower than the range of 6.5 - 6510 oocysts/1 DOL seen

. by LeChevallier and Norton (1995). The geometric mean of the CPMP ,Cryptosporidium
results was 29.7 oocysts/100L, which is lower than the geometric mean of
240 oocysts/100L for Cryptosporidium seen in the LeChevallier and Norton (1995)
Study (Table 8-4). '

Table 8-4. Cryptosporidium Results

Study Positive Results Positive Samples Geometric Mean
Range Percent Oocysts/100L

CPMP 4.4 ~ 200 oocysts/100L 22 (11/51) 29.7

L&N 6.5 - 6510 oocysts/100L 60.2 (209/347) 240

The range ofpo~itive Clostridium perfringens concentrations was 2 CFUs/100 ml
to 800 CFUs/100ml, with several samples having none,detected. In the samples
analyzed, 76 percent (19/25) were positive. Samples were notanalyzed'for
C. perfringens until December 1996 because the analytical laboratory was setting up to
perform the ,analysis.
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Total/fecal Coliforms and E. coli

Positive findings of fecal coliform concentrations ranged from 2 MPN to
22,090 MPN, with several samples having none detected. Positive E. coli
concen~rations results ranged from 2 MPN to 8000 MPN, with several samples having
none detected.

Occurrence of Giardia, Cryptosporidium, and C. perfringens in Combination

Although the data set at this point in the Study is insufficient to perform
meaningful statistical correlations on the covariance of the various organisms,
observations were made on the occurren.ce of the organisms with each other in the.
same sample, as shown in Table· 8-5.

Preliminary Data Trends

Only very generaJ trends are discernable at this early point in the CPMP Study.
Both Giart;Jia and Cryptosporidium concentrations and the frequency of detections in the
Sacramento River are higher at the northern sites and decrease as the water reaches'
the Banks afld DMC sites. The San Joaquin River has concentrations and detection
frequencies similar to the northern Sacramento River sites. Concentrations and
detection ·frequenci.es in the California Aqueduct (Check 29) and in the reservoirs are ­
lower than concentrations in either the Sacramento and San Joaquin Rivers or at the
Delta sites (Banks and OMC). Storm and flood event sample concentrations and
detection frequencies are generally higher than nonevent samples.

. Table 8-5. Giardia, Cryptosporidium, and Clostridium Associations

Clostridium .Clostridium Giardia Plus Clostridium,
ORGANISMS perfringens perfringens Plus Cryptosporidium Giardia,

Plus Giardia CrvDtosDoridium Crvotosooridium

Greenes 12/18/96 Greenes 12/18/96 Miller 10/30/96 Greenes 12/18/96

Barker 12/16/96 Holt Rd. 12/18/96 Greenes 12/18/96 Vernalis 1/8/97

Vernalis 12/19/96 Shag 1/8/97 Vernalis 11/19/96 Kern '$WP 1/9/97

LOCATION Alamar 1/8/97 Vernalis 1/8/97 Vernalis 1/8/97 Barker 1/6/97

Miller 1/8/97 Kern SWP 1/9/97 Kern SWP 1/9/97

Vernalis 1/8/97 Barker 1/6/97 Barker 1/6/97

Kern SWp·1/9/97

Barker 1/6/97

Clifton 1/6/97

# of Samoles 9 6 6 4
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c. perfringens results are inconclusive, and a trend or trendos are not evident.
This is most likely a res.ult of the small data set available in the StuOy.

Total and fecal coliforms and E. coli trends follow those of the Giardia and
Cryptosporidium. Concentrations in the Sacramento River are higher at the northern
sites and decrease at the Delta sites (DMC and Banks Pumping. Plant). B'aroker slough
concentrations are generally similar to those at the Sacramento River and Delta sites.
The concentratio,ns in the S~n °Joaquin River. at the Vernalis and Holt Road sites are
similar to the northern Sacramento River sites. Concentrations and detection .
frequencies at the DMC site were lower than at the Banks Pumping Plant .site..
Concentrations and detection frequencies in the Ca'lifornia Aqueduct and reservoirs are
much lower than at the sites north oof the Banks/DMC sites, which include the 0

Sacramento and San Joaquin Rivers.

Other Activities

Other tasks which may be performed in association with the CPMP Study
include:

1. Once the ICR Study begins, all ICR monitoring ~ata from water treatment plants
which use SWP water can be obtained. These data, in conjunction with data
from sampling within the SWP, may be used to. completely evaluate and assess
the microbiological quality of SWP water.

2. Unless work is added, a final report will be produced in early 1998, and will
contain data collected during October 1996· through October 1997. This report
will likely be a collaborative effort between MWD, DWR's O&M, and DPLA, (with
DWR-DPLA in the lead role).

. 3. Coordination meetings to discus's Study progress, analytical results, and
statistical analysis may be scheduled.
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- Chapter9. New Parameter Study

The purpose of the New Parameter Study was to determine the concentrations
of newly or'soon to be re'gulated constituents in Delta water, and to determine if it is
necessary to add more parameters to the routine MWQI monitoring schedule. The
Study was planned to be conducted from June 1995 through June 1997. The results of
this Study were designed to provide information which could be used to: (1) obtain
monitoring waivers for constituents, (2) provide data that can be used to satisfy a
system's initial sampling requirements, (3) provide data that may be used to evaluate
future best available technology (SAT) requirements. -

The Phase -II and Phase V rules under the USEPA's drinking water regulations
establishes limits for several organic and inorganic chemicals. In addition, California .
has established new MCLs for a number of constituents. The New parameter Study

.was designed to gather information for the newly regulated constituents, for which little

.historical data was available.

The California DHS has the authority to grant waivers to complianc'e monitoring
requirements. Waivers are based on a vulnerability assessment, or prior analysis, or
both. Waiver determinations are based on a contaminant-bY-Gontaminant basis. At this
time DHS, has not developed standard guidelines' for obtaining a waiver. Therefore, it
~as not possible to model this Study on known waiver requirements. Consequently,
the Study was designed based on the current standard compliance monitoring
requirements.

Study Parameters

The analytical parameters included in the Study are listed in Table 9-1, New
Parameter Study List of Parameters. VVith a few exceptions, this listinclude~ most of
the newly or soon to be regulated parameters. The list of Study parameters includes
some parameters that are monitored under the MWQI Program.

The pathogens, inclUding Giardia and Cryptosporidium, were not proposed for
monitoring under this Study. The MWQI program has developed a Study to' address
these constituents. The D/DBPs are not included on the list of parameters. D/DBPs
are formed during the water treatment process and are not likely to be found in the
source water. A MV\/QI Study.is underway to simulate the formation of D/DBPs in a
distribution system using Delta waters as source water.

Although waivers may be granted on a vulnerability assessment alone, DWR
conducted analyses for all parameters listed in Table 9-1 for the following reasons:
(1) DHS has not developed standard waiver guidelines and may require monitoring
results in the future; and (2) analytical laboratories charge based on the method, not the
number of parameters analyzed for in each m'ethod.
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Table 9-1. Municipal Wat~r Qu.ality Investigations
New Parameter Study

List of Parameters

I
I
I

1,1 ,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
1,1 ,2-Trichloroethane
1,1-Dichloropropane
1,2,4-Trichlorobenzene
1,2-Dibromoethane (EDB)
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
2,3,7,8-TCDD
2,4,5-T
2,4,5-TP
2,4-D
3-Hydroxycarbofuran
Acifluorfen
Acrylonitrile
Alachlor
Aldicarb
Aldicarb sulfone
Aldicarb sulfoxide
Aldrin
Antimony
Asbestos
Atrazine
Barium
Benzo(a)pyrene
Beryllium
Boron
Bromacil
·Bromobenzene
Bromochloroacetonitrile
Bromomethane
Butachlor
Cadmium
Carbaryl
Carbofuran
Chlordane
Chlorobenzene
Chloroethane
Chloromethane
Chromium
cis-1,2-Dichloroethylene .
Cyanazine
Cyanide
Dalapon
Dibromoacetonitrile
Dibromochloropropane
Dicamba
Dichloroacetonitrile
Dichlorodifluoromethane
Dichloroethane
Dichloropropene
Dieldrin

9-2

Dinoseb
Diquat
Di-2(ethylhexyl)adipate
Di-2(ethylhexyl)phthalate
Endothall
Endrin
Ethylbenzene
Ethylene thiourea
Fluorotrichloromethane
Glyphosate
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Lindane
Manganese
fy1ercury
Methomyl
M~thoxychlor

Methyl tertiary butyl ether
Methylene chloride

. Metolachlor
Metribuzin
Molybdenum
Nickel
Nitrate
Nitrate-Nitrite (Total)
Nitrite
Oxamyl
o-Chlorotoluene
o-Dichlorobenzene
PCBs
Pentachlorophenol
Picloram
Prometon
Propachlor
p-Chlorotoluene
Selenium
Simazine
Styrene
Sulfate
Tetrachloroethylene
Thallium
Toluene
Toxaphene
trans-1 ,2-Dichloroethylene
Trichloroacetonitrile
Trichloropropane
Trifluralin
Xylenes (Total)
Zinc
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Sampling Sites

The sample sites consist of the major si~es of diversion from the Delta:
Barker Slough Pumping Plant, Contra Costa Pumping Plant, Delta-Mendota Canal,
and Banks Pumping Plant. Old River near Byron was added as a sampling site in
June 1996.

Timing of Sampling

Sample collection began in June 1995 and continued ql:J~rterly during
September, December, and March. This report includes results for October 1, 1995
through December 31,1996 (see Table 9-2, Ne~Parameter Study 1995/96 Sample
Results). Summary results for the parameters were ,detected during the Study and are
discussed in this report and included in Ta·ble 9-3, Summary of New Parameter Study
Detections, June 1995 through December 1996. '

Continued Monitoring

Study results were used to determ,ine whether certain parameters should be
added to routine MWQI monitoring, based on their frequency and lev·el of detection.

Regulatory Update

The following i's an update of the regulati<?ns that apply to this Study. A list of
applicable parameters, analytical methods, and corresponding federal regulations are
shown in Table 9-2.

Phase II Rule

The Phase II Rule for synthetic organic compounds and inorganic compounds
was finalized in two notices published on January 30, 1991 and july 1, 1991. The rule
regulates 38 organic and i~organic chemicals. As part of the Pha'se II requirements,
systems must monitor for contaminants based on a 9-year compliance cycle. The
9-year compliance cycle contains three 3-year compliance periods.

In addition tq. the 38 regulat~d compounds, Phase .II requires monitoring for
30 ~nregulated contaminants. All systems monitor at a minimum or base requirement
concentration for the contaminant or contaminant group unless a waiver has been
granted by the State. Waivers to sampling requirements are available to all systems at
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0.003
0.005

:..

0.1
0.2

0.001

0.002
0.0004
0.0002
0.0002
0.04
0.0005

::' .:.. '

Phase II
.Phase VIB
Phase ,II
Phase V
Phase'
Phase
Phase
Phase
Phase
Phase
Phase
Phase VIB

Regulation MCl mg/l
....

... "... . ............ ........ .::. .: .

Phase, II, V 0.006
Phase·11 7 mil fibers/L
Phase II 2'
Phase II, V . 0.004
Phase VIB 0.6 .
Phase VIB 0.005
Phase II 0.1
Phase II, V 0.2
Phase VIS 0~2

Phase II 0.002
Phase VIB 0.04
Phase II, V 0.1
Phase II 10(asN)
Phase II 10 (as N)
Phase II 0.05
Phase II, V, Sulfate
Rule
Phase II, V 0.002
Phase II 10 (as N)
phaseVIB 2

..
..... : ....

9-4

::.. : ...

Constituents

Bromacil Phase VI B
Sutachlor Phase II
Metolachl<;>r Phase II, VIS
Metribuzin Phase II, VIB
Prometon Phase VIB

Aldrin
Cyanazine
Dieldrin
Endrin
Heptachlor
Heptachlor epoxide
Lindane
Methoxychlor,
PCBs
Propachlor
Toxaphene
Trifluralin

204.2 Antimony
Asbestos
Barium
Beryllium
Boron
Cadmium
Chromium
Cyanide
Manganese
Mercury
Molybdenum
Nickel
Nitrate
Nitrite
Selenium
Sulfate

279.2 Thallium
353.2 Total nitrate-nitrite
289.2 Zinc

208.1
, 210.2
212.3
213.2
218.2
335.2
243.2
245.2
246.2
249.2
352.1
354.1
270.3
375.2

Method

Table 9-2. Study Parameters, Analytical Methods, and Regulations
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Table 9~2. Study Parameters, Analytical Methods, and Regulations (cont.)

Method Constituents Regulation Mel mg/l
~;:!;51··5~2:[·::···.:' ::::Ch·lorinafe·d·.,HetbiclCles."·· .. ,'" :::.

'c' >
:,.

Dalapon Phase II,V 0.2
2,4,5-T Priority List
2,4,5-TP Phase II 0.05
2,4-0 Phase II 0.07
Acifluorfen Phase VIS 0.002
Dicamba Phase II, VIS 0.2
Dinoseb Phase II, V 0.007
Pentachlorophenol Phase II 0.001
Picloram Phase II, V 0.5

524~2·'· ".:Volilile·()tganiC$.:. '0"

,'......".'<... ... I·"

Hexachlorobutadiene Phase VIS 0.001
1,2-Dibromoethane (EDS) Phase II 0.00005
o-Dichlorobenzene Phase II 0.6.
1,2,4-Trichlorobenzene Phase V 0.07
Chlorobenzene Phase II 0.1
Ethylbenzene Phase II· 0.7
Fluorotrichloromethane Priority List
trans-1,2-Dichloroethylene Phase II 0.1
1,1,1, 2-Tetrachloroethane Phase VIS 0.07
1,1,2,2-Tetrachloroethane Phase VIS
1,1-Dichloropropene Priority List
1,2-r;>ichloropropane Phase II 0.005
1,3-Dichloropropane Priority List
2,2-Dichloropropane Priority List
Sromobenzene Priority List
Sromomethane Phase VIS 0.01
Chloroethane Priority List
Chloromethane Priority List
cis-1,2-Dichloroethylene Phase II 0.07
Dichlorodifluoromethane Priority List
Dichloroethane Phase VIS
Methylen~ Chloride Phase V 0.005
o-Chlorotoluene Priority List
p-Chlorotoluene Priority List
.Styrene Phase II 0.1
Toluene Phase II 1
Trichloropropane Phase VI B o.oooa-
Xylenes (total) Phase II 10
1, 1,2-Trichloroethane Phase V 0.005
Hexachloroethane Priority List
Methyl tertiary butyl ether Phase VI B
Dichloropropene Phase VI B 0.0006
Acrylonitrile Phase VIS 0.003

. -
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::

Q~025

0.005

Ot02

0.0002

0.4
0.006
0.004
0.002
.0.002
0.003
0.0002
0.001
0.05

MCl mg/l.

.:.

:.

<::::: .....

Regulation

Phase II, V
Phase II, V
Phase II, V
Phase II
Phase II
Phase II
Phase II, V
Phase II, V
Phase II, V

Phase II
Priority List
Priority List
Priority List
Phase II
Priority List

:.:, ::. '::.";

:: :.. > ; .... .:.

Phase
Phase 0.003
Phase 0.002
Phase 0.004
Phase
Phase 0.04
Phase II, V 0.2
Phase II, VIS 0.2

:<·.·:·Ph~$:~:·j.U~!:I~::. ;;1...1:.: i. II/ ,:Ol·:t

...• >.:: .. :
:..... y .•. :::

.. .... Phase:VfB

. 9-6

Di-2(ethythexyl)adipate
Di-2(ethyihexyl)phthalate
Simazine
Chlordane
Alachlor
Atrazine
Senzo(a)-pyrene
Hexachlorobenzene
Hexachloro.cyclopentadiene

3-Hydroxycarbafuran
Aldicarb
Aldicarb sulfone
Aldicarb sulfoxide
Carbaryl
Carbofuran
Oxamyl
Methomyl

Dibromochlorprop.ane
Bromochloroacetonitrile
Dibromoacetonitrile
Dichloroacetonitrile
Tetrachloroethylene
Trichloroacetonitrile

.... :: :;:C;hIQr~ijat~(J, •.i.Bypro~tJ¢t$·.:$·:: .. H<::: ·:!.$:91"ijiot$': . . .. . ::.. :.:....;.:.. <>

Method Constituents
:.::Q~.1iIW~·::.:!:::: :·.·1:!!:;'; .::!:.~.~.~.~j::!!N~gtr~ls·,;.Aci.d$·~.I.;&:.

.<!ij:··:PE!stic·ides··j·,::

.:.. : ...

Table 9-2. Study Parameters, Analytical Methods, and Regulations (cent.)
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Table 9-3. Summary of New Parameter Study. Detections
June 1995 through December 1996

Sample Site Constituent Date Detected Result Regulation Federal State MCl
Detected (mg/l) MCl (mg/l)

(mg/L)

Barker Slough Arsenic June 95 0.002 **Arsenic Rule 0.05 0.05
Pumping Plant September 95 0.003

December 95 0.002
March 96 0.002
June 96 0.003
September 96 0.003
December 96 0.002

Barium June 95 .13 Phase II 2 1
March 96 0.062

2,4,-0 June 95 0.001 Phase II 0.07 1
September 95 0.002

.'« .. - .. ::.::.::.
:::.:.::.:::.:.~ ..... :.::: .... .... . .. .. ..' ... '.

':,,'

'.'

... .- . - .

.J~i$(~:-ethyI7: .:':.... :. - O~:()O4 \·ft.fj:~s,]I,·V .;:::: :·()~006::·:: '. "O~()O4
Equal to Mel ::.' ,.

:::·b~~Yopht~~I~~;!:::.:.:.::::··: ,.:

.. "

Formetenate June 96 0.001
Hydrochloride

Manganese September 95' 0.014 **Phase VIS 0.05 (SMCL) 0.05 (SMCL)
Oecember95 0.043
March 96 0.016
June 96 0.015
September 96 0.025

Nickel December 95 0.005 Phase II, V .1 .1

Simazine . March 96 0.001 Phase II, V 0.004 0.004

Zinc June 95 0.021 **Phase VIS 5 (2 proposed) 5
September 95 0.011
December 95 0.008
March 96 0.028
September 96 0..015
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Table 9-3. Summary_ of New Parameter Study Detections
June 1995 through December 1996 (cont.)

Sample Site Constituent
Detected

Date Detected Result Regulation
(mg/l)

Federal
MCl
·(mg/L)

State.Mel
(mg/l)

Contra Costa
Pumping Plant

Arsenic June 95
September 95
December 95
March 96
June 96
September 96"
December 96

0.002 **Arsenic Rule,
0.002
0.002

· 0.002
0.003
0.002
0.002

0.05 0.05

Exceeded Mel

0.07 1

1 (SMCl) ,TI(1.3)C0.007June 96

June 95
September 95
December 95
June 96

Copper

Manganese

I
I----------+-------+-----t-------I-----~----__f

0.018 **Phase VIS 0.05 (SMCl) 0.05 (SMeL)

0.011 I
0.015
0.021

Zinc June 95
December 95
March 96
September 96

0.011
0.008
0.005
0.006

**Phase VIS 5 (2 proposed) 5
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Table 9-3. Summary of New Parameter Study Detections .
June 199~ through December 1996 (cont.)

Sample Site "Constituent Date Detected Result Regulation Federal State MCl
Detected (mg/l) Mel (~g/L)

(mg/L)

Delta-Mendota Arsenic. June 95 0.002 **Arsenic Rule' Op05 0.05
Canal September·95 0.002

December 95 0.002
March 96 0.001
June 96 0.001
September 96 0.002
December 96 0.001

Barium December 95 0.06 Phase II 2 1
June 95 0.053
September 95 0.07
June 96 0.053
September 96 0.065

Manganese September 95 0.023 ** Phase VIS 0.05 (SMCL) 0.05 (SMCL)
December 95 0.018
March 96 0.032..
September 96 0.026
December 96 0.022

Selenium September 95 0.001' Phase II 0.05 0.05
September 96 0.002

Zinc June 95 0.002 **Phase VIS 5 (2 proposed) 5
September 95 00.026
December 95 0.014
March 96 0.012
June 96 0.014
September 96 0.018
December 96 0.013
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Table 9-3. Summary of NewPararrieter Study Detections
June 1995 through December 1996 (cant.)

Sample Site Constituent Date Detected Result Regulation Federal State Mel
Detected (mg/l) Mel .(mg/l)

(mg/l)

Old River near Aminomethylphos- September 96 0.1 Phase II 2 '·1
Byron phoricAcid

(not added until Arsenic June 96 0.002 **Arsenic Rule 0.05 0.05

June 1996) September 96 0.002

Ba"rium Oecember96 0.074

2,4-0 June 96 0.003 . Pnase II 0.07 1

Glyphosate September 96 0.1 Phase II, V .7 .7

Maganese June 96 0.026 ~*Phase VIS 0.05 (SMCL) 0.05 (SMCL)
September 96 0.026
Oecember96 0.017

Zinc June 96 0.008 . **Phase VIS 5 (2 proposed) 5
. September 96 0.008

December 96 0..007.
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Table 9-3. Summary of New Parameter Study Detections
June 1995 through December 1~96 (cant.)

Sample Site Constituent Date Detected Result Regulation Federal State MCl
Detected (mg/l) Mel (mg/l)

(mg/l)

Banks Pumping Arsenic September 95 0.002 **Arsenic Rule 0.05 il.Q5
Plant December 95 0.002

March 96 0.001
September 96 0.002
December 96 0.001 '

Barium June 95 0.13 Phase II 2 1

Copper December 95 0.008 TI(1.3)TI 1 (SMel)

2,4-D June 95 0.001 Phase II' 0.07 1

Dalapon December 96 0.002 Phase II, V 0.2 0.2

'Manganese September 95 0.009 **Phase VI8 0.05 (SMCl) 0.05 (SMel)
December 95 0.008
March 96 0.033
June 96 0.026
September 96 0.012
December 96 0.014

Zinc September 95 0.008 **Phase VIS 5 (2 proposed) 5
December 95 0.010
March 96 0.012
June 96 4.33
September 96 0.007
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Table 9-3. Summary of New' Parameter Study Detections
June 1995 through Dec'ember 1996 (cont.)

Sample Site Constituent Date Detected 'Result Regulation Federal State Mel
Detected (mg/l) Mel (mg/l)

(mg/L)

Old River'@ Bacon Arsenic June 95 0.001 **Arsenic Rule 0.05 '0.05
Island September 95 0.002

December 95 0.002
March 96 0.001
June 96 0.002

Barium June 95 0.052 Ph~se II 2 1
March 96 0.056

2,4-0 June 95 0.001 Phase II 0.07 1
June 96 0.001

Diquat .Septe~ber 95 0.01 Phase ,II, V 0.02 0.02

Manganese June 95 0.022 **Phase VIB 0.05 (SMCL) 0.05 (SMCL)
September 95 0.007
December 95 0.007
June 96 0.010
September 96 0.010
December 96 0.008

Zinc June 95 0.005 **Phase VI8 5 (2 proposed) 5
September 95 0.013
December 95 0.014
March 96 0.022
June 96 0.008
September 96 0.0'1'6

* Exceeds primary or secondary MCl.
** Not proposed.
TT = Treatment t~chnique (TT) triggered at Action level of 1300 ppb.
SMCl =Secondary Maximum Contaminanflevel.
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the State's discretion, based on a vulnerability assessment or prior analytical reSUlts, or
both. Waiver determinations are made by the State on a contaminant-by-contaminant
basis.

Five of the original 38 chemicals proposed in Phase II were reproposed ,in a
separate rule known as .Phase liB. These chemicals are aldicarb, aldicarb sulfoxide,
aldicarb sulfone, pentachlorophenol, and barium. The final Ph,:ase II was published in
theFed~ral Register on July 1, 1991 and became effective in January 1, 1993. The
State has adopted Phase II and liB, Rules. In some cases, like toluene and
monochlorobenzene, the State's MCLs are more stringent than federal MCLs.

Phase V Rule

The final Phase V Rule was promulgated on July 17, 1992. The rule regulates
13 Synthetic Organic Chemicals, 5 Inorganic Chemicals, and 3 Volatile Organic
Chemicals. Although sulfate was included in the proposed regulation, because of its
potentially high treatment cost and mild health risk, it was deleted from the final rule.
A proposed Sulfate Rule is expected by May 31, 1998.

Phase V established Maximum Contaminant Level Goals, MCLs, laboratory
criteria, and SAT for these 23 contaminants. These regulations apply to all community
and nontransicent noncommunity systems. Public water systems with 150 or more
connections were to begin monitoring in the first compliance from January 1, 1993 to
December 31, 1995. Smaller systems are to begin monitoring from January 1,. 1996 to
December 31, 1999.

Initial monitoring waivers are based on vulnerability assessments. Although
initial monitoring waivers are only allowable for the SOCs. and cyanide, reduced
monitoring may be possible for many contaminants if sampling results show no
d,etections or concentrations "consistentlyi"below tne MCLs. However, monitoring may.
have to be increased if sampling results are higher than "trigger"' levels set for
contaminants. The State has adopted the Phase V Rule.

Phase VIS

When Congress amended the Safe Drinking Water Act in 1986, it required the
USEPA to regulate 25 new contaminants every three years. Phase VIS was the last
set of contaminants proposed to'be regulated. Many of the co~taminants in p'hase VIB
had little health-based data, and could be costly to control in water treatment systems.

The proposed rule was supposed to be published by February 28, 1995';
hO,wever, the USEPA requested an'extension to October 21, 1996. The August 1996
SDWA Amendments suspended developmental work on Phase VIS. The previous
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law's demand for USEPA to develop 25 new standards every three years was replaced
with a new process based on occurrence, relative risk and cost benefit analyses.
USEPA will select at least five new can'didate contaminants to consider for regulation
every five years. Regulati'on must be geared toward contaminants posin,g the greatest
health risks. Because lab costs are based on the analytical method used, as opposed
to the constituent, there would be no cost savings for eliminating Phase VIBparameters
from this Study. Therefore, Phase VIB parameters continue to be i~cluded in the "
Study.

Proposed Federal Sulfate Rule

A federal rule for sulfate was proposed by USEPA in the December 20, 1994
Federal Register. This rule sets both the MClG and MCl for sulfate at 500 mg/l.
The rule was originally proposed in 1990 with a larger group of contaminants, but was
deferre~because of the significant economic effects on a number of water systems.

The proposed rule would affect all community water systems and noncommunity
water systems, including transient water systems. In addition to compliance,with the
sulfate MCl, systems operators will be required to provide alternative water and 'public
education/notification to targeted, sensitive populations. Alternative water is defined as
either bottled water that is in compliance with all USEPA MCls, or water treated by
point of use or point of entry devices.

In the August 1996 SDWA Amendments, USEPA and the Center for Disease
Control were directed to study the health risk effects of sulfate in drinking water within
30 months. USEPA 'must include sulfate as one of the five contaminants to be
considered for regulation in the first five-year cycle of the regulatory process.

Federal Lead and Copper Rule

The final lead and Copper Rule was promulgated by USEPA on June 7, 1991
(56 FR 26460). Corrections to this rule were published on July 15, 1991 and June 29,
1992. On July 12, 1996, USEPA published notice that it was considering making
changes to the national water standard and invited comments to be received by July
11, 199~. These regulations will not affect the, rule's basic requirements. Rather, they
are intended'to reduce the reporting burden of the rule and to respond to a legal
challenge by the Natural Resources Defense Council on the exclusion of Transient
Noncommunity Water Systems from cove'rage under the old rule.

The ,effective date for monitoring was July 7,1991. The remaining regulations,
including action levels and treatment requirements, became effective on December 7,
1992. Final lead and copper regulations call for treatment techniques.
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Treatment techniques consist of:

• Optimal corrosion control treatment
• Source· water treatment
• Public education
• lead service line replacement

The August 1996 SDWA Amendments made it unlawful to use lead-containing
products in installation or repair of any public water systems or any facility providing
water for human consumption. It will be un'lawful to manufacture any plumbing fitting or
pipe that is not lead-free after August .1998.

The first flush water samples from consumers' taps will be monitored. If more
than 10 percent of these samples contain greater than the action level of 0.015 mg/l for
lead, or 1.3 mg/l for copper, three required actions must be taken. These requirements
are corrosion control treatment, source water treatment, and public education. If a .
system continues to exceed the lead action level, lead service lines will have to be
replaced.

The Lead and Copper Rule also eliminated the lead Mel of 0.05 mg/l and the
copper secqndary MCl of 1.0 mg/l. The federal MClGsof 0 and 1.3 mg/l have been
s'et for lead and copper, respectively.

Arsenic Rule

USEPA was under a court-ordered deadline to propose revised regulations for
arsenic no later than November 30, 1995. USEPA did not make the deadline and
.received an extension for this rule through the 1996 SDWA Amendments. USEPA is
required to conduct additional research on arsenic, particularly the health effects at low
levels of exposure. USEPA must propose a r~gulation for Arsenic not later than
January 1, 2000,and issue a final regulation 12 months later.

QAlQC Summary

Holding Times

Holding times for total cyanide, nitrate, nitrate+nitrite, and di'ssolved nitrite were
exceeded .in December 1995 by five to .six days. Sampling stations where
exceedances occurred include Contra Costa Pumping Plant, Old River at Bacon Island,
and Delta Pumping Plant Headworks. The holding time for cYani.de exceeded at
Barker Slough Pumping Plant by SIX days. No other holding time exceedances were
identified.
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Matrix Spikes

Matrix spikes provide information on the accuracy of the sample results in an
environmental sample. The accuracy of sample results is often less in environmental
samples due to matrix interferences. The matrix spikes are prep~red by adding a
known concentration of method analytes to an environmental sample. Similar to
laboratory control samples, one matrix spike are generally prepared for every
10 samples.

The matrix spike recovery for sample nu'mber C960406 exceeded the lower
control limit by 7 percent. However, sinc'e the laboratory control sample for
Molybdenum was within· control limits for the batch analyzed, there is no QC problem
associated with sample number C960406.

'The following exceedances were identified for December 1996 samples. The
upper co.ntrol limits'on s,ample number C962329 "'for 2,4-D and Dalaponwere exceeded
by 32 and 25 percent, respectively. However, since the LeS recoveries were within

. control limits for the two 'analytes, the exceedances are attributed to matrix effects. The
lower control.limit for Picloram was also exceeded on C962329 by 12 percent which is
attributed to the 'Ia~oratorymethod used by BSK Laboratories for Picloram recoveries.

Laboratory Control Samples

Laboratory control samples provide information on the accuracy of the sampl'e
results. Laboratory control sampl.es are prepared by a·dding a known concentration 'of
method analyte(s) to a clean matrix. Generally, one laboratory control sample is
prepared for'every 10 samples, otherwise known as'a "batch".

,The upper control limits were slightly exceeded' for Hexachlorocyclopentadiene,
Dieldrin, and Heptachlor epoxide for sample numbers X on X.These exceedances are
not significant because results for the analytes in question were all below·detection
limits. The upper control limits were slightly exceeded in December 1996 for
Chlorothalonil, Endri'n, Methoxychlor, and Hexachlorobenzene fc;>r sample number
C962330. These extracts have a background level of interference peaks which
contribute to these high recoveries according to BSK. The lower control limit for
Thiobencarb was also exceeded by 2 'percent for sample number 'C962330.

Method Blanks

Method blanks are a blank sample which contain any reagents which may be
used in the sample preparation and analysis procedure. The preferred outcome from'
analysis of method blanks is a less than detectable concentration. of the analyte of
interest. No method blank exceedances were identified.
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Field Duplicates

For field duplicates, results are compared using a relative percent difference
between the duplicate results. As a general rule for field duplicates~ an RPD of up to
15 percent is acceptable for metals, 20 percent for inorganics, and 30 percent for
organics.' No field duplicate RPD exceedances were identified.

Summary of Sampling Results for June 1995 through December 1996

Table 9-3, Summary of NewPara'meter Detections, shows parameters of
significance that were detected .in at least one ofthe seven sampling periods. For the
purposes ofthis Study, "significant" parameters include all pesticides and metals that
are not part of MWQI routine monitoring.

Arsenic is consistently present at all of the sample sites at levels well below the
.State and federal MCl's. The herbicide 2,4-0 was detected at most of the sampling
sites in June 1995 and at Barker Slough and Contra Costa Pumping Plant in
September 1995. levels were in the range of 0.001 to 0.002 mgll, well below the
State and federal MCl's of 1.0 and 0.07 mg/l, respectively. Bis(2-ethylhexyl) phthalate
(also known as DEHP) is a manufactured chemical found in plastics and sometimes in
pesticides. DEHP was detected in Septem,ber 1996 at Barker Slough at a level of
0.004 mg/l and ~t Contra Costa Pumping Plant at a level of 0.007 mg/l. levels of
DEHP at Barker Slough are equal to the State MCl of 0.004 mg/l, but less than the
federal MCl of 0.006 mg/L. September DEHP levels at Contra Costa Pumping Plant
exceeded both, the State and federal MCl's. In June 1996, the insecticide formetenate
hydrochloride (also known as Carzol) was detected at the reporting limit 01.0.001 mg/l
at Barker Slough. There is no federal or St~te MCl that·regulates it. This constit~ent is
a common lab contaminant and could, possibly be a false detect. The herbicide
Simazine was -detected at Barker Slough and Contra Costa Pumping Plant in March
1996 at a level of 0.001 mg/l, below the MCl of 0.004 mg/l. Zinc was detected
regularly at all of the sampling sites at relatively 10w'levels, with one exception. In June
1996, the Zinc level at Banks Pumping Plant was measured at 4.33 mg/l. The current
MCl for Zinc is 5 mg/L.

The pesticide 2,4,5-Twas detected at Contra Costa Pumping Plant at a level of
0.001 mg/L. There are no Mel's set for this constituent, however it is on USEPA's
Priority Pollutant list. Oalapon was detected at Banks Pumping Plant in December'
1996 at a level of 0.002 mg/, which is below the MCl of 0.2 mg/l. Dalapon is a .
chlorinated herbicide commonly used in citrus grove ditches and dra.inage ditches. ,
Sometimes it is used in combination with 2,4-D.Selenium was detected at the Delta­
Mendota Canal in both September of 1995 a'nd 1996 (at 0.001 mg/l and 9.002 mg/l,
respectively). The MCl for Selenium is 0.05 mg/L. The insecticide aminomethyl­
phosphoric acid was detected at Old River near Byron at a level of 0.1 mg/l. 'The
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pesticide Glyphosate was detected in September 1996 at Old River near 'Byron at a
level of 0.1 mg/l, well below the MCl of 0.07 mg/l. Diquat was also detected at 'Old
River at 0.01 mg/L. The MCl for Diquat is 0.02 mg/l.

Overall, the Barker Slough and Contra Costa Pumping Plant Sampling Sites had
the greatest occurrence of pesticides. The high amount of agricultural land use in the
area may be a large contributor. The pesticide detected most often was 2,4-D. This
parameter was consistently detected, during June and S,eptember. 'There were several
isolated occ~rrences of different pesticides at all of the 'sites, with the exception of the
Delta-Mendota Canal, where no pesticides were detected. The only pesticide that
exceede,d MCLs was DEHP in September 1996 at the Contra Costa Pumping Plant and
af-Barker Slough.

A complete listing of sample results from October 1995 through December199~

is in Table' 9-4, New Parameter Study 1995/~6 Sample Results.
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I Table 9-4. New Parameter Study 1995/96 Sample Results

DWRSite SamplelD Sample Date .Analyte Name Result Detection Limit Units

I Barker Slough P.P. C953043 12/6/95 1,1,1,2-Tetrachloroethane 0 0.5 ~g/L

Barker Slough P.P. C960401 317/96 1,1,1,2-Tetrachloroethane 0 0.5' ~g/L

Barker Slough P.P. C961403 6/6/96 1,1,1,2-Tetrachloroethane 0 0.5 ~g/L

I Contra Costa PP Number 01 C953045 12/6/95 1,1,1,2-Tetrachloroethane 0 0.5 ~g/L

Contra Costa PP Number 01 C960403 3/7/96 1,1,1,2-Tetrachloroethane 0 0.5 ~g/L

Delta P.P. Headworks C953062 12/7/95 1,1,1,2-Tetrachloroethane 0 0.5 ~g/L

I
Delta P.P. Headworks C961406 6/13/96 1,1,1,2-Tetrachloroethane 0 0.5 IJg/L

Delta P.P. Headworks C961853 9/12/96 1,1 ,1,2-Tetrachloroethane 0 0.5 ~g/L

DMC Intake @ Lindemann Rd. C953061 1217/95 1,1,1,2-Tetrachloroethane 0 0.5 1J9/L

. DMC Intake @ Lindemann Rd. C960427 3/14/96 1,1,1,2-Tetrachloroethane 0 0.5 IJg/L

I DMC Intake @ Lindemann Rd. C961408 6/13/96 1,1,1,2-Tetrachloroethane 0 0.5 fJg/L

DMC Intake @ Lind~mann Rd. C961852 9/12/96 1,1,1,2-Tetrachloroethane 0 0.5 ~g/L

DMC Intake@ Lindemann Rd. C962352 12/12/96 1,1,1,2-Tetrachloroethane 0 0.5 1J9/L

I
Old River at Bacon Island C953054 12/6/95 1,1,1,2-Tetrachloroethane 0 0.5 IJg/L

Old River at Bacon Island C960420 3/13/96 1,1,1,2-Tetrachloroethane 0 0.5 1J9/L

Old River at Bacon Isla'nd C961286 6/12/96 1,1,1,2-Tetrachloroethane 0 0.5 IJg/L

Old River at Bacon Island C961845 9/11/96 1,1,1,2-Tetrachloroethane 0 0.5 IJg/L

I Old River at Bacon Island C962333 12/11/96 1,1,1,2-Tetrachloroethane 0 0.5 ~g/L

Old River nr. Byron (St 9) C961285 6/12/96 1,1,1,2-Tetrachloroethane ,0 0.5 1J9/L

Old River nr. Byron (St 9) C961844 9/11/96 1,1,1,2-Tetrachloroethane 0 0.5 ~g/L

I Old 'River nr. Byron (St 9) C962332 12/11/96 1,1,1,2-Tetrachloroethane 0 0.5 1J9/L

Barker Slough P.P. C953043 12/6/95 1,1,1-Trichloro-2-propanone 0 1 IJg/L

Barker Slough P.P. C960401 3n/9S 1,1,1-Trichloro-2-propanone 0 1 -. IJg/L'

I
Barker Slough P.P. C961403 6/6/96 1,1 ,1-Trichloro-2-propanone 0 1 pg/L

Barker Slough P.P. C962329 12/5/96 1,1,1-Trichloro-'2-propanone 0 1 ~g/L

Contra Costa PP Number 01 C953045 12/6/9S 1,1,1-Trichloro-2-propanone 0 1 IJg/L

Contra Costa PP Number 01 C960403 3n/96 1,1 ,1-Trichloro-2-propanone 0 1 IJg/L

I Contra Costa PP Number 01' C961404 6/6/96 1,1,1-Trichloro-2-propanone 0 1 ~gjL

Contra Costa PP Number 01 C962330 12/5/96 1,1,1-Trichloro-2-propanone 0 1 ~g/L

Delta P.P. Headworks C953062 12/7/95 1,1 ,1-Trichloro-2-propano~e 0 1 IJg/L

I Delta P.P. Headworks C960428 3/14/96 1,1,1-Trichloro-2-propanone 0 1 IJg/L

Delta P..P. Headworks C961406 6/13/96 1,1 ,1-Trichloro-2-propanone 0 1 pg/L

Delta P.P. Headworks C961853 9/12/96 1,1 ,1-Trichloro-2-propanone 0 1 1J9/L

I
OMC Intake @ Lindemann Rd. C953061 1217/95 1,1 ,1-Trichloro-2-propanone 0 1 fJg/L

DMC Intake @ Lindemann Rd. C960427 3/14/96 1,1,1-Trichloro-2-propanone 0 1 IJg/L

DMC Intake @ Lindemann Rd. C961408 6/13/96 1,1,1-Trichloro-2-propanone 0 1 IJg/L

DMC Intake @ Lindemann Rd. C961852 9/12/96 1,1 ,1-Trichloro-2-propanone 0 1 IJg/L.

I DMC Intake @ Lindemann Rd. C962352 12/12/96 1,1,1-Trichloro-2-propanone 0 1 IJg/L

Old River at Bacon Island C953054 12/6/95 1,1,1-Trichloro-2-propanone 0 1 J,lg/L

Old River at Bacon Island C960420 3/13/96 1,1,1-Trichloro-2-propanone 0 1 1J9/L

I
Old River at Bacon Island C961286 6/12/96 ' 1,1,1-Trichloro-2-propanone 0 1 ~g/L

Old River at Bacon Island C961845 .9/11/96 1,1 ,1-Trichloro-2-propanone 0 1 IJg/L

Old River at Bacon Island C962333 12/11/96 1,1,1-Trichloro-2-propanone 0 1 Jjg/L

Old River nr. Byron (St 9) C961285 6/12/96 1,1,1-Trichloro-2-propanone 0 1 pg/L

I Old River nr. Byron (St 9) C961844 9/11/96 1,1,1-Trichloro-2-propanone 0 ' 1 Jjg/L

Old 'River nr. Byron (St 9) C962332 12/11/96 1,1,1-Trichloro-2-propanone 0 1 IJg/L

Barker Slough P.P. C953043 12/6/95 1,1,1-Trichloroethane 0 0.5 IJg/L

I Barker,Slough P.P. C960401 3/7/96 1,1,1-Trichloroethane 0 0.5 Jjg/L

Barker Slough P.P. C961403 6/6/96 1,1,1-Trichloroethane 0 0.5 1J9/L

Contra Costa PP Number 01 C953045 12/6/95 1,1,1-Trichloroethane 0 0.5 ~g/L

I
Contra Costa PP Number 01 C960403 317/96 1,1,1-Trichloroethane 0 0.5 Jjg/L

Contra Costa PP Number 01 C961404 6/6/96 1,1,1-Trichloroethane 0 0.5 IJg/L

Delta P.P. Headworks C953062 1217/95 1,1,1-Trichloroethane 0 0.5 ~g/L

Delta P.P. Headworks C961406 6/13/96 1,1, 1-Trichloroethane 0 0.5 IJg/L

I Delta P.P. Headworks C961853 9/12/96 1,1,1-Trichloroethane 0 0.5 Jjg/L
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker SIou9h P.P. 
Barker SIoU9h P.P. 
Barker SIoU9h P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker SIoU9h P.P. C953043 

Barker SIoU9h P.P. C960401 

Barker SIou9h P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

3nt96 

6/6196 

1217/95 

6113/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

3nt96 

6/6196 

1216/95 

3/7/96 

6/6/96 

12nt95 

6/13/96 

9/12/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96· 

12/11/96 

6112196 

Analyte Name 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

1 ,1 ,1-Trichloroethane 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2"Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 
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J.lg/L 
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J.l9/L 
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J.l9/L 

J.l9/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
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I 
I 
I 
I 
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I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date Analyte Name 

Old River nr. Byron (5t 9) 

Old River nr. Byron (5t 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P~P. Headworks 

Delta P.P.Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (5t 9) 

Old River nr. Byron(St 9) 

Old RiveT nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403· 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

C953061 

C960427 

C961408 

C961852 

C962352 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C953045 

C960403 

C961404 

C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at B~con Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

9/11/96 

12111/96 

12/6/95 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 
9/12/96 ..... 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

1216/95 

317196 

6/6196 

1217195 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

616/96 

1216/95 

317196 

6/6196 

1217/95 

6113/96 

9/12/96 

1,1,2-Trichloroethane 

1,1,2-Trichloroethane 
1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1, 1 ~Dichloro-2-propanone 

1 ,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1 ,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

. 1, 1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloro-2-propanone 

1,1-Dichloroethane 

1 ,1-Dichloroethane 

1 ,1-Dichloroethane 

1,1-Dichloroethane 

1 ,1-Dichloroethane 

1 ,1-Dichloroethane 

1 ,1-Dichloroethane 

1,1-Dichloroethane 

1 ,1-Dichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethane 

1 ,1-Dichloroethane 

1 ,1-Dichloroethane 

1,1-Dichloroethane 

·1,1-Dichloroethane 

1 ,1-Dichloroethene 

1 ,1-Dichloroethene 

. 1, 1-Dichloroethene 

1,1-Dichloroethene 

1 ,1-Dichloroethene 

1,1-Dichloroethene 

1,1-Dichloroethene 

9-21 

Result· Detection Limit Units 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
O· 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.5 

. 0.5 

1 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1l9/L 

1l9/L 
Ilg/L 

1l9/L 
Ilg/L 

1l9/L 

1l9/L 
Ilg/L 

Ilg/L 

1l9/L 

1l9/L 
Ilg/L 

1l9/L 

1l9/L 
1l9/L 

1l9/L 
Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 

1l9/L 
Ilg/L 

Ilg/L 
Ilg/L 
Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 
Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 

1l9/L 
Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 
Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 
IlQ/L 

Ilg/L 

Ilg/L 

1l9/L 



Table 9-4. New Paran,eter §tlidy 1995/96 Sample Results 
. DWRSite Sample 10 Sample Date 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 
DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 
Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River.nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C961403 
Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 
DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. ~yron (St 9) 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

6/6/96 

1217195 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

616196 

1216/95 

317196 

6/6/96 

1217195 

6/13/96 

. 9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

1216/95 

3/13/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

Analyte Name 

1,1-Dichloroethene 

1,1-Dichloroethene 

1,1-Dichloroethene 

1,1-Dichloroethene 

1,1-Dichloroethene 

1,1-Dichloroethene 

1 ,1-Dichloroethene 

1,1-Dichloroethene 

1,1-Dichloroethene 

1,1-Dichloroethene 

1 ,1-Dichloroethene 

1,1-Dichloroethene 

1 ,1-Dichloroethene 

1 ,1-Dichloropropene 

1,1-Dichloropropene 

1 ,1-Dichloropropene 

1 ,1-Dichloropropene 

1,1-Dichloropropene 

1,1-Dichloropropene 

1 ,1-Dichloropropene 

1,1-Dichloropropene 

1,1-Dichloropropene 

1,1-Dichloropropene 

1 ,1-Dichloropropene 

1 ,1-Dichloropropene 

1,1-Dichloropropene 

1 ,1-Dichloropropene 
1 ,1-Dichloropropene 

1,1-Dichloropropene 

1,1-Dichloropropene 

1 ,1-Dichloropropene 

1,1-Dichloropropene 

1,1-Dichloropropene 

1,1-Dichloropropene 

1,1-Dichloropropene 

1,2,3-Trichlorobenzene 
1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,2,3-Trichlorobenzene 

9-22 

.Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

~g/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 
·1l9/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C962332 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961844 

C962332 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

12111/96 

3nt96 

6/6196 

1216/95 

3nt96 

6/6/96 

12nt95 

6/13/96 

9/12/96 

12nt95 

3/14/96 

6/13/96 

9/12196 

12112/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

3nt96 

6/6/96 

1216/95 

3nt96 

6/6196 

12nt95 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

3nt96 

6/6196 

1217/95 

6113/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

Analyte Name 

1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,3-Trichloropropane 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

1,2,4-Trimethylbenzene 

9-23 

Result Detection Limit Units 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0;5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 
J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 
J,lg/L 

J,lg/L 
J,lg/L 

J,lg/L 
J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 
J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 
J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/l 



Table 9-4. New Parameter Study 1995/98 Sample Results 

DWRSite 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Sample ID Sample Date 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 
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Result 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

o.~ 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(.Jg/L 

(.Jg/L 

(Jg/L 

(.Jg/L 

(Jg/L 

(.Jg/L 

(.Jg/L 

(.Jg/L 

(.Jg/L 

(.Jg/L 

(.Jg/L 

(.Jg/L 

(.Jg/L 

(.Jg/L 

(.Jg/L 

(Jg/L 

(Jg/L 

(.Jg/L 

(Jg/L 

(Jg/L 

(.Jg/L 

(Jg/L 

(.Jg/L 

(.Jg/L 

(.Jg/L 

(Jg/L 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Stu~y 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron(St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01. 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960403 

C961404 

C953062 

C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake.@ Lindemann Rd. C961408 

DMC Intake@ Lindemann Rd. C961852 

6/6/96' 

1216/95 

317196 

6/6196 

1217195 

6/13/96 

9/12/96 

12/7/95 

3114196 

6/13/96 

9/12196 

12/12/96 

12/6195 

3113/96 

6112196 

9/11/96 

12/11196 

6112/96 

9/11/96 

12/11/96 

1216/95 

317196 

6/6/96 

1216/95 

317196 

6/6/96 

1217/95 

6113196 

9112/96 

1217/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

1216/95 

3/7/96 

6/6/96 

1216/95 

317196 

6/6196 

1217195 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

Analyte Name 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1 ,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichlorobenzene 

1 ,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1 ,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane . 

1 ,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 
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Result Detection Limit Units 

o 
o 
o 
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o 
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o 
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o 
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o 
o 
o 
o 
o 
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o 
o 
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o 
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o 
o 
o 
o 
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o 
o 
o 
o 
o 
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0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0,5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 . 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~glL 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 



Ta~le 9-4. N~w parameter Study 1995/96 Sample Results 

DWR Site Sample ID Sample Date 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River. at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island· 

C953054 

C960420 

C961286 

C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12111/96 

6/12/96 

9/11/96 

12111/96 

1216195 

3/7/96 

6/6/96 

1216/95 

317196 

6/6196 

1217195 

6/13/96 

9112196 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

1216/95 

317196 

6/6/96 

1216/95 

317196 

6/6/96 

1217195 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196. 

Analyte Name 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane 

1,2-Dichloropropane . 

1,2-Dichloropropane 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzeile 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1 ,3,5~Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1 ,3~Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichlorobenzene 

1,3-Dichloropropane 

1,3-Dichloropropane 
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Result 
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Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 

. 1J9/L 

IJg/L 

1J9/L 
1J9/L 

1J91L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
'lJg/L 

1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L -

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
IJg/L 

IJg/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
IJg/L 

IJgiL 

1J9/L 
1J9/L 
IJg/L 

I 
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I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date Analyte Name Result 
================ ==~7===~============~======~~====== 

Detection Limit Units 

Barker Slough p,p, C961403 6/6/96 1,3-Dichloropropane 0 0,5 IJg/L 

Contra Costa PP Number 01 C953045 12/6/95 1,3-Dichloropropane 0 0,5 1J9/L 
Contra Costa PP Number 01 C960403 317196 1,3-Dichloropropane 0 0,5 J,lg/L 

Contra Costa PP Number 01 C961404 6/6/96 1,3-Dichloropropane 0 0,5 IJg/L 

Delta P,P, Headworks C953062 1217195 1,3-Dichloropropane 0 0,5 1J9/L 

Delta P,P, Headworks C961406 6/13/96 1,3-Dichloropropane 0 0,5 1J9/L 

Delta P,P, Headworks C961853 9112/96 1,3-Dichloropropane 0 0,5 IJg/L 
DMC Intake @ Lindemann Rd, ~953061 1217195 1,3-Dichloropropane 0 0,5 1J9/L 

DMC Intake @ Lindemann Rd, C960427 3/14/96 1,3-Dichloropropane 0 0,5 IJg/L 

DMC Intake @ Lindemann Rd, C961408 6/13/96 1,3-Dichloropropane 0 0,5 1J9/L 

DMC Intake@Lindemann Rd, C961852 9/12/96 1,3-Dichloropropane 0 0,5 IJg/L 

DMC Intake @ Lindemann Rd, C962352 12/12/96 1,3-Dichloropropane 0 0,5 1J9/L 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr, Byron (St 9) 

Old River nr, Byron (St 9) 

Old River nr, Byron (St 9) 

Barker Slough P,P, 
Barker Slough p,p, 

Barker Slough p,p, 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 
Delta p.p, Headworks 

Delta P,P, Headworks 

Delta P ,p, Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 
C961406 

C961853 

DMC Intake @ Lindemann Rd, C953061 

DMC Intake @ Lindemann Rd, (.;960427 

DMC Intake @ Lindemann Rd, C961408 

DMC Intake @ Lindemann Rd, C961852 

DMC Intake @ Lindemann Rd, C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr, Byron (St 9) 

Old River nr, Byron (St 9) 

Old River nr, Byron (St 9) 

Barker Slough P,P, 

Barker Slough P,P, 

Barker Slough P,P, 

Barker Slough P,P, 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 
C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

Contra Costa PP Number 01 C962330 

Delta P,P, Headworks C953062 

Delta P,P, Headwo,rks C960428 
Delta P,P, Headworks (;961406 

Delta P,P, Headworks C961853 

DMC Intake@ Lindemann Rd, C953061 

12/6/95 1,3-Dichloropropane 0 0,5 1J9/L 

3113/96 1,3-Dichloropropane 0 0,5 1J9/L 

6112/96 1,3-Dichloropropane 0 0,5 IJg/L 

9111/96 1,3-Dichloropropane 0 0,5 IJg/L 

12/11/96 1,3-Dichloropropane 0 0,5 1J9/L 

6112/96 1,3-Dichloropropane 0 0,5 1J9/L 
9111/96 1,3-Dichloropropane 0 0.5 IJg/L 

12/11/96 1,3-Dichloropropane 0 0,5 IJg/L 

12/6/95 1,4-Dichlorobenzene 0 0,5 IJg/L 

317196 1,4-Dichlorobenzene O' 0,5 IJg/L 

616/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

12/6/95 1,4-Dichlorobenzene 0 0,5 1J9/L 

317196 1,4-Dichlorobenzene 0 0,5 IJg/L 

616/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

1217195 1,4-Dichlorobenzene 0 0,5 IJg/L 

6113/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

9112/96 1,4-Dichlorobenzene 0 0,5 1J9/L 

12/7/95 1,4-Dichlorobenzene 0 0,5 IJg/L 

3114/96 1,4-Dichlorobenzene 0 0,5 IJgfL 

6/13/96 1,4-Dichlorobenzene 0 0.5 IJg/L 
9112/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

12/12/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

12/6/95 1,4-Dichlorobenzene 0 0,5 1J9/L 

3113/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

6112/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

9111/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

12/11/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

6112/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

9111/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

12/11/96 1,4-Dichlorobenzene 0 0,5 IJg/L 

12/6/95 i-Naphthol 0 4 IJg/L 

317196 . 1-Naphthol 0 4 1J9/L 

616/96 i-Naphthol 0 4 IJg/L 

12/5/96 i-Naphthol 0 4 IJg/L 

12/6/95 1-Naphthol 0 4 IJg/L 

317196 i-Naphthol 0 4 IJg/L 

616/96 i-Naphthol 0 4 IJg/L 

12/5/96 1-Naphthol 0 4 IlQ/L 

12/7/95 i-Naphthol 0 4 IJg/L 

3114/96 1-Naphthol 0 4 IJg/L 

6113/96 1-Naphthol 0 4 IJg/L 

9112/96 1-Naphthol 0 4 IJg/L 

1217195 1~Naphthol 0 4 IJg/L 
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Table 9-4. New Parameter Study 1995/96 Samp»le Results 

DWRSite Sample ID Sample Date 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C96140B 

. DMC Intake @ Lindemann Rd. C961B52 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island. C960420 

Old River at Bacon Island C9612B6 

Old River at Bacon Island C961B45 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C9612B5 

Old River nr. Byron (St 9) C961B44 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (SI 9) 

Old River nr. Byron'(SI 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 
Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Della P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C960428 

Delta P.P. Headworks C961406 

DMC Intake @ Lindemann Rd, C953061 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C962332 

C953043 

C960401 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

317196 

6f6/96 

1217/95 

6113/96 

9/12/96 

12nJ95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

3nJ96 

6/6196 

1216/95 

3/7/96 

6/6/96 

12nJ95 

3/14/96 

6/13/96 

1217/95 

6113/96 

12/12/96 

12/6195 

3113/96 

6112196 

9/11/96 

12111/96 

6/12/96 

12/11/96 

1216/95 

317196 

Analyte Name 

i-Naphthol 

i-Naphthol 

i-Naphthol 

i-Naphthol 

i-Naphthol 

i-Naphthol 

i-Naphthol 

i-Naphthol 

i-Naphthol 

i-Naphthol 

i-Naphthol 

i-Naphthol 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2.2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,2-Dichloropropane 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,8-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,3,7,B-TCDD 

2,4,5-T 

2,4,5-T 
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Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
0, 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1.B 

2.3 

2.9 

1.1 

3.2 

2.B 

3.8 

2.1 

2.5 

2.7 

3.4 

2.1 

4 

3.1 

1.3 

1.6 

2.9 

2.7 

0.2 

0.2 

Ilg/L 

1l9/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 
pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

pg/L 

Ilg/L 

Ilg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Gontra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old ~iver at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

, Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P .. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

6/6/96 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6196 

Analyte Name 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-T 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4,5-TP(Silvex) 

2,4-D 

2,4-D 

2,4-D 

2,4-D 

2,4-D 

2,4-D 

2,4-D 
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Result Detection Limit Units 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L. 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 



-Table 9-4. New Parameter Study 1995/96 Sample Resl,Jlts 

DWRSite Sample 10 Sample Date 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

. Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Li!1demann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

C961286 

C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 
Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 
. Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 
Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

12/5/96 

1217195 

3/14/96 

6/13/96 

9/12196 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

6/6196 

1217/95 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9112196 

12112/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6113196 

9112/96 

1217195 

3/14/96 

6/13/96 

Analyte Name 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2,4-0 

2-Chlorotoluene 

2-Chlorotoluene 
2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

2-Chlorotoluene 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 
3-Hydroxycarbofuran 

3-Hydroxycarbofuran 
3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 
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Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.1 

0.14 

o 
0.3 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.1 J-l9/L 
0.1 J-lg/L 

0.1 J-l9/L 

0.1 J-l9/L 
0.1 J-lg/L 

0.1 J-lg/L 

0.1 J-l9/L 

0.1 J-l9/L 

0.1 J-l9/L 

0.1 J-l9/L 
0.1 J-lg/L 

0.1 J-lg/L 

0.1 J-l9/L 
0.1 J-lg/L 

0.1 J-lg/L 

0.1 J-lg/L 

0.1 J-lg/L 

0.1 J-lg/L 
0.5 . J-l9/L 

0.5 J-lg/L 

0.5 J-l9/L 

0.5 J-lg/L 

0.5 J-l9/L 

0.5 J-l9/L 

0.5 J-l9/L 

0.5 J-l9/L 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

2 

2 

2 
2 

2 
2 

2 
2 

2 

2 

2 

2 
2 
2 
2 

J-lg/L 

J-l9/L 
J-lg/L 

J-l9/L 
J-lg/L 

J-lg/L 

J-lg/L 

J-l9/L 

J-l9/L 

J-l9/L 

J-l9/L 
J-lg/L 

J-l9/L 
J-lg/L 

IJg/L 

J-lg/L 

J-lg/L 

J-l9/L 

J-l9/L 
J-lglL 

IJglL 
J-lg/L 

1J9/L 
J-lg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWR Site Sample 10 Sample Date 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron '(St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C961974 

C961974 

C961974 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

C953061 

C960427 

C961408 . 

C961852 

C962352 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake@ Lindemann Rd. C961408 

DMC Intake @Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12111/96 

6/12/96 

9/11/96 

12/11/96 

9130196 

9/30/96 

9/30/96 

12/6/95 

317196 

6/6/96 

1216/95 

3nJ96 

6/6196 

12nJ95 

6/13/96 

9/12196 

12nJ95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

3nJ96 

6/6196 

1217/95 

6113/96 

9/12196 

1217/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

Analyte Name 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

3-Hydroxycarbofuran 

4,4'.DDD 

4,4'-DDE 

4,4'-DDT 

4"Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-Chlorotoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

4-lsopropyltoluene 

9-31 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
O. 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

0.01 

0.01 

0.01 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1J9/L 

1J91L 
1J9/L 

1J9/L 
IJg/L 

IJg/L 

tJg/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
1J9/L 

1J9/L 
IJg/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
Ilg/t 
1J9/L 

1J9/L 

1J9/L 

1J9/L 
1J9/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

tJg/L 

IJg/L 

IJg/L 

1J9/L 
1J9/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
1J9/L 

1J9/L 

1J9/L 

1J9/L 
IJg/l 

IJg/L 

IJg/L 

IJg/L 



TC!~!~ ~-4. N~Vtf Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

1216/95 

3/13/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9111196 

12111/96 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

Analyte Name 

4-lsopropyltoluene 

4-lsopropyltoluene 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Acifluorfen 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Alachlor 

Aldicarb 

Aldicarb 

Aldicarb 

9-32 

Result Detection Limit Units 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.5 

0.5 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

2 

2 

2 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 
(Jg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 

1l9/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

1J9/L 
1l9/L 

1J9/L 
Ilg/L 

Ilg/L 

Ilg/L 

1J9/L 
IJg/L 

Ilg/L 

Ilg/L 

Ilg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 
Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 
C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C96184!5 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 
Contra Costa PP Number 01 C953045 
Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 
Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

12/5/96 

12/6/95 

317196 

6/6196 

1215/96 

1217/95 

3/14/96 

6113196 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9112196 

12112/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9111/96 

12111/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

Analyte Name 

Aldicarb 

Aldicarb 

Aldicarb 
Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 
Aldicarb sulfone 

Aldicarb sulfone 
Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 
Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfone 

Aldicarb sulfoxide 
Aldicarb sulfoxide 

Aldicarb sulfoxide 
Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

9-33 

Result Detection Limit Units 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 
2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 
2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 
jJg/L . 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 



DWRSite Sample ID Sample Date 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

. Delta P.P. Headworks 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 0.1 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

.Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961830 

C962321 

C953045 

C960403 

C961832 

C962323 

C953062 

C960428 

C961859 

Delta P.P. Headworks C962346 

DMC Intake @ Lindemann Rd. C953061 

12/7/95 

3114/96 

6/13196 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

12/5/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 
. 12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

9/5/96 

1215/96 

12/6/95 

317196 

9/5196 

1215/96 

1217195 

3/14/96 

9/12/96 

12/12/96 

12/7195 

Analyte Name 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldicarb sulfoxide 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Aldrin 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Alkaiinity 

Alkalinity 

Alkalinity 

Alkalinity 

9-34 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

.0 

o 
o 
o 

82 

91 

86 

115 

55 

119 

62 

71 

61 

50 

61 

62 

65 

Detection Limit Units 

2 

2 

2 

2 

2 

2 
2 

2 
2 

2 

2 

2 
2 

2 

2 

2 

2 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

mg/L 

ITIg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWR Site Sample ID Sample Date 

DMC Intake@ LindemannRd. C960427 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) . 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961851 

C962339 

C953051 

C960417 

C961848 

C962336· 

C961953 

C961960 

C961967 

C961974 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062. 

C960428 

C961406 

Delta P.P. Headworks C961853 

DMC Intake @Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake@ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C961830 

C962321 

C961832 

C962323 

C961859 

C962346 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

C961851 

C962339 

C961848 

C962336 

C953043 

3/14/96 

9/12/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

9/11/96 

12111/96 

12/6/95 

3113/96 

9/11/96 

12/11196 

919/96 

9/16/96 
9/23/96 . 

9/30/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217/95 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12196 

12/12/96 

12/6195 

3113/96 

6/12196 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

915/96 

1215/96 

915196 

1215/96 

9112/96 

12/12/96 

9112196 

9/12/96 

12/12/96 

9111196 

12/11/96 

9111196 

12111/96 

12/6/95 

Analyte Name 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

. Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Alkalinity 

Aluminum, Diss. 

Aluminum, Diss .. 

Aluminum, Diss. 

Aluminum, Diss. 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Aminomethylphosphonic Acid 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Ammonia, Diss. (mg/L as N) 

Antimony 

9-35 

Result 

53 

92 

91 

46 
. 52 

53 

59 

60 

53 

53 

60 

63 

0.05 

0.078 

0.055 

0.041 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

100 

o 
0.01 

0.03 

0.02 

0.02 

0.09 

0.11 

0.11 

0.11 

0.2 

0.02 

0.1 

0.03 

0.11 

o 

Detection Limit Units 

1 

0.01 

0.01 

0.01 

0.01 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

2 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgiL 
. mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L . 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

ug/L 



f~6le 94. New t'aram~t~f Study 1995/96 sampl~ hesdlts 

DWRSite Sample 10 Sample Date 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

C960401 

C961403, 

C962329 

C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961830 

Barker Slough P.P. C962321 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961832 

Contra Costa PP Number 01 C962323 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961859 

Delta P.P. Headworks C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427-

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

C953054 

C960420 

C961286 

C961285 

C961285 

C953043 

C960401 

C962329 

C962329 

C953045 

C960403 

C961404 

C961404 

C962330 

3nt96 

6/6/96 

1215/96 

12/6/95 

3nt96 

6/6196 

1215/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

3nt96 

9/5196 

1215/96 

12/6/95 

317196 

9/5/96 

1215/96 

12/7/95 

3114/96 

9/12/96 

12/12/96 

12nt95 

3/14196 

9/12/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

6/12/96 

6/12/96 

12/6/95 

3nt96 

12/5/96 

12/5/96 

12/6/95 

3nt96 
6/6196' 

6/6/96 

1215/96 

Analyte Name 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony, 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic, Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic, Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic,Diss. 

Arsenic, Diss. 

Arsenic, Diss. 

Asbestos, Chrysotile 

Asbestos, Chrysotile 

Asbestos, Chrysotile , 

Asbestos, Chrysotile 

Asbestos, Chrysotile 

Asbestos, Chrysotile 

Asbestos, Chrysotile 

Asbestos, Chrysotile 

Asbestos, Chrysotile 

9-36 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.002 

0.002 

0.003 

0.002 

0.002 

0.002 

0.002 

0.002 

0.002 

0.001 

0.002 

0.001 

0.002 

0.001 

0.002 

0.002 

0.001 

0.002 

0.001 

0.002 

0.002 

0.002 

552.65 

o 
o 

34.08 

25.94 

o 
o 

0.3607 

o 

Detection Limit Units 

2 

2 

2 

2 

2 

2 
2 
2 

2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 
2 
2 

2 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

5.64 

0.541 

1.1 

1.1 

1.13 

0.18 

0.1803 

0.1803 

0.55 

ug/L 

ug/L 

f.lg /L 

ug/L 

ug/L 

ug/L 

f.lg/L 
ug/L 

ug/L 

ug/L 

f.lg/L 
ug/L 

ug/L 

ug/L 

f.lg/L 

f.lg/L 
ug/L 

ug/L 

ug/L 

f.lg/L 

f.lg /L 
ug/L 

f.lg/L 

f.lg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

MFL 

MFL 

L(>10f.lm 

MFL 

MFL 

MFL 

L(>10f.lm 

MFL 

L(>10f.lm 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I Table 9-4. New Parameter Study 1995/96 Sample Results

I
DWRSite Sample 10 Sample Date Analyte Name Result Detection Limit Units

Contra Costa PP Number 01 C962330 12/5/96 Asbestos, Chrys,otile 25.28 0.55 MFL

Delta P.P. Headworks C953062 1217/95 Asbestos, Chrysotile 16.92 1.13 MFL

I
Delta P.P. Headworks C953062 1217/95 Asbestos,Chrysotile 0 1.13 L{>1OlJm

Delta P.P. Headworks C960428 3/14/96 Asbestos, Chrysotile 0 0.361 L(>1"OJ-lm

Delta P.P. Headworks C960428 3/14/96 Asbestos, Chrysotile 1.8 0.361 MFL

Delta P.P. Headworks C961406 6/13/96 Asbestos, Chrysotile 0 0.54 L(>10J-lm

I Delta P.P. Headworks C961406 6/13/96 Asbestos, Chrysotile 40.58 0.54 MFL

Delta P.P. Headworks C961853 9/12/96 Asbestos,Chrysotile 3.43 0.18 MFL

Delta P.P. Headworks C961853 9/12/96 Asbestos,Chrysotile 0 0.18 L(>10J-lm

I
DMC Intake@ Lindemann Rd. C953061 1217/95 Asbestos, Chrysotile 0 1.13 L(>10J-lm

DMC Intake @ Lindemann Rd. C953061 1217/95 Asbestos, Chrysotile 42.86 1.13 MFL

DMC Intake @ Lindemann Rd. C960427 3/14/96 . Asbestos, Chrysotile 5.04 0.361 MFL

DMC Intake @ Lindemann Rd. C960427 3/14/96 Asbestos, Chrysotile 0 0.361 L(>10J-lm-I DMC Intake @ Lindemann Rd. C961408 6/13/96 Asbestos, Chrysotile 10.22 0.2 MFL

DMC Intake @ Lindemann Rd. C961408 6/13/96 Asbestos, Chrysotite 0 0.2 L{>10J-lm

DMC Intake @ Lindemann R~. C961852 9/12/96 Asbestos, Chrysotile 4.15 0.18 MFL

I DMC Intake @ Lindemann Rd. C961852 9/12/96 Asbestos, Chrysotile 0 0.18 L(>10IJm

Old River at Bacon Island C953054 12/6/95 Asbestos, 'Chrysotife 0 4.51 L{>10J-lm

Old River at Bacon Island C953054 12/6/95 Asbestos, Chrysotile 18.05 4.51 MFL

I
Old River at Bacon Island C960420 3/13/96 Asbestos, Chrysotile 0 0.361 L(>10J-lm

Old River at Bacon Island C960420 3/13/96 Asbestos, Chrysotile 2.89 0.361 MFL

Old River at Bacon Island C961286 6/12/96 Asbestos, Chrysotile 4.51 0.18 MFL

Old ·River at Bacon Island C961286 6/12/96 Asbestos, Chrysotile 0 0.18 L(>10J-lm

I Old River at Bacon Island C962333 12/11/96 Asbestos, Chrysotile 0 0.2 L(>10IJm

Old River at Bacon Island C962333 12/11/96 Asbestos, Chrysotile 3.8 0.2 MFL

Old River nr. Byron (5t 9) C961285 6/12/96 Asbestos, Chrysotile 0 0.18 FL >10J,Jm

I Old River nr. Byron (5t 9) C961285 6/12/96 Asbestos, Chrysotile 3.07 0.18 MFL

Old River nr. Byron (5t 9) C962332 12/11/96 Asbestos, Chrysotile 0 0.2 L(>10J,Jrn

Old River nr. Byron.(5t 9) C962332 12/11/96 Asbestos, Chrysotite 3.2 0.2 MFL

I
Barker Slough P.P. C961403 6/6/96 Asbestos, Chrysotile >1 Opm 0.9017 0.2003 MFL

Barker Slough P.P. C953043 12/6/95 . Atrazine 0 1 J,Jg/L

Barker 510ugh P.P. C960401 3/7/96 Atrazine 0 1 J,Jg/L

Barker 510ugh P.P. C961403 6/6/96. Atrazine 0 1 J,Jg/L

I Barker 5tough P.P. C962329 12/5/96 Atrazine 0 1 J,Jg/L

Contra Costa PP Number 01 C953045 12/6/95 Atrazine 0 1 IJg/L

Contra Costa PP Number 01 C960403 3/7/96 Atrazine 0 1 J,Jg/L

I
Contra Costa PP Number 01 C961404 6/6/96 A~razine 0 1 J,Jg/L

Contra Costa PP Number 01 C962330 12/5/96 Atrazine 0 1 IJg/L

Delta P.P. Headworks C953062 12/7/95 Atrazine 0 1 IJg/L

Delta P.P. Headworks C960428 3/14/96 Atrazine 0 1 J,Jg/L

I Delta P.P. Headworks C961406 6/13/96 Atrazine 0 1 J,Jg/L

Delta P.P. Headworks· C961853 9/12/96 Atrazine 0 1 ·lJg/L

DMC Intake @ Lindemann Rd. C953061 1217/95 Atrazine 0 1 IJg/L

I DMC Intake @ Lindemann Rd. C960427 3/14/96 Atrazine 0 1 IJg/L

DMC Intake @ Lindemann Rd. C961408 6/13/96 Atrazine 0 1 I-Ig/L

DMC Intake @ Lindemann Rd. C961852 9/1~/96 Atrazine 0 1 J,lg/L

I
DMC Intake @ Lindemann Rd. C962352 12/12/96 Atrazine 0 1 1-1gIL
Old River at Bacon Island C953054 12/6/95 Atrazine 0 1 I-Ig/L

Old River at Bacon Island C960420 3/13/96 Atrazine 0 1 J,lg/L

Old River at Bacon Island C961286 6/12/96 Atrazine 0 1 I-Ig/L

I Old River at Bacon Island C961845 9/11/96 Atrazine 0 1 I-Ig/L

Old' River at Bacon Island C962333 12/11/96 Atrazine 0 1 I-Ig/L

Old River nr. Byron (5t 9) C961285 6/12/96 Atrazine 0 1 I-Ig/L

I Old River nr. Byron (5t 9) C961844 9/11/96 Atrazine 0 1 IJg/L

Old River nr. Byron (5t 9) C902332 12/11/96 Atrazine 0 1 I-Ig/L
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I----------
Barker Slough P.P. C953043 12/6/95 Barium, Diss. 0 0.05 mglL

Barker ~Iough P.P. C960401 3/7/96 Barium, Diss. 0.062 0.05 mg/L

Contra Costa PP Number 01 C953045 12/6/95 Barium, Diss. 0 .0.05 mg/L

IContra Costa PPNumber 01 C960403 3/7/96 Barium, Diss. 0 0.05 mg/L

Delta P.P. Headworks C953062 12/7/95 Barium, Diss. 0.05 0.05 mg/L

Delta P.P. Headworks C960428 3/14/96 Barium, Diss. 0 0.05 mg/L

Delta P.P. Headworks C961406 6/13/96 Barium, Diss. 0 0.05 mg/L IDelta P.P. Headworks C961853 9/12/96 Barium, Diss. 0 0.05 mg/L

DMC Intake @ Lindemann Rd. C953061 12/7/95 Barium, Diss. 0.06 0.05 mg/L

DMC Intake @ Lindemann Rd. C960427 3/14/96 Barium, Diss. 0 0.05 mg/L IDMC Intake @ Lindemann Rd. C961408 6/13/96 Barium, Diss. 0.053 0.05 mg/L

DMC Intake @ Lindemann Rd. C961852 9/12/96 Barium, Diss. 0.065 0.05 mg/L

DMC Intake @ Lindemann Rd. C962352 12/12/96 Barium, Diss. 0 0.05 · mg/L

IOld River at Bacon Island C953054 12/6/95 Barium, Diss. 0 0.05 mg/L

Old River at Bacon Island C960420 3/13/96 Barium, Diss. 0.056 0.05 mg/L

Old River at Bacon Island C961286 6/12/96 Barium, Diss. 0 0.05 mg/L'

Old River at Bacon Island C961845 9/11/96 Barium, Diss. 0 0.05 mg/L IOld River at Bacon Island C962333 12/11/96 Barium, Diss. 0 0.05 mg/L

Old River nr. Byron (5t 9) C961285 6/12/96 Barium, Diss. 0 0.05 mg/L

Old River nr. Byron (St 9) C961285 6/12/96 Barium, Diss. 0 0.05 mg/L

IOld River nr. Byron (5t 9) C961844 9/1"1/96 Barium, Diss.' 0 0.05 mg/L

Old River nr. Byron '(St 9) C962332 12/11/96 Barium, Diss. 0.074 0.05 mg/L

Barker Slough P.P. C961974 9/30/96 Benfluralin 0 0.05 ~g/L

IBarker Slough P.P. C953043 12/6/95 Bentazon 0 2 ~g/L

,Barker Slough P.P. C960401 3/7/96 Bentazon 0 ,2 ~g/L

Barker Slough P.P. C961403 6/6/96 Bentazon 0 2 ~g/L

Barker Slough P.P. C962329 12/5/96 Bentazon 0 2 ~g/L IContra .costa PP Number 01 C953045 12/6/95 Bentazon 0 2 ~g/L

Contra Costa PP Number 01 C960403 3/7/96 Bentazon 0 2 ~g/L

Contra Costa PP Number 01 . C961404 6/6/96 Bentazon 0 2 ~g/L

IContra Costa PP Number 01' C962330 12/5/96 Bentazon 0 2 ~g/L

Delta P.P. Headworks C953062 12/7/95 Bentazon 0 2 IJg/L

Delta P.P. Headworks C960428 3/14/96 Bentazon 0 2 ~g/L

Delta P.P. Headworks C961406 6/13/96 Bentazon 0 2 ~g/L IDelta P.P. Headworks C961853 9/12/96 Bentazon 0 2 ~g/L

DMC Intake @ Lindemann·Rd. C953061 12/7/95 Bentazon 0 2 ~g/L

DMC Intake @ Lindemann Rd. C960427 3/14/96 Bentazon 0 2 ~g/L IDMC Intake @ Lindemann Rd. C961408 6/13/96 Bentazon 0 2 ~g/L

DMC Intake @ Lindemann Rd. C961852 9/12/96 Bentazon 0 2 ~g/L

DMC Intake @ Lindemann Rd. C962352 12/12/96 Bentazon 0 2 IJg/L

IOld River at Bacon Island C953054 12/6/95 Bentazon 0 2 IJg/L

Old River at Bacon Island C960420 3/13/96 Bentazon 0 2 ~g/L

Old River at Bacon Island C961286 6/12/96 Bentazon 0 2 ~g/L

Old River at Bacon Island C961845 9/11/96 Bentazon 0 2 ~g/L IOld River at Bacon Island C962333 12/11/96 Bentazon 0 2 ~g/L

Old River nr. Byron (5t 9) C961285 6/12/96 Bentazon 0 2 ~g/L

Old River nr. Byron (St 9) C961844 9/11/96 Bentazon 0 2 ~g/L I' Old River nr. Byron (5t 9) C962332 12/11/96 Bentazon 0 2 ~g/L

Barker Slough P.P. C953043 12/6/95 Benzene 0 0.5 ~g/L

Barker Slough P.P. C960401 3/7/96 Benzene 0 0.5 .~g/L

IBarker Slough P.P. C961403 6/6/96 Benzene 0 0.5 IJg/L

Contra Costa PP Number 01 C953045 12/6/95 Benzene 0 0.5 1J9/L

Contra Costa PP Number 01 C960403 3/7/96 Benzene 0 0.5 ~g/L

Contra Costa PP Number 01 C961404 6/6/96 Benzene 0 0.5 ~g/L IDelta P.P. Headworks C953062 1217/95 Benzene 0 0.5 ~g/L
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Delta P.P. Headworks C961406 6/13/96 Benzene 0 0.5 ~g/L

Delta P.P. Headworks C961853 9/12/96 Benzene 0 0.5 IJQ/L

I
DMC Intake @ Lindemann Rd. C953061 12/7/95 Benzene 0 0.5 ""g/L
DMC Intake @ Lindemann Rd. C960427 3/14/96 Benzene 0 0.5 ~g/L

DMC Intake @ Lindemann Rd. C961408 6/13/96 ,Benzene 0 0.5 ~g/L

DMC Intake@ Lindemann Rd. C961852 9/12/96 Benzene 0 0.5 ~g/L

I DMC Intake@ Lindemann Rd. C962352 12/12/96 Benzene 0 0.5 ~g/L

Old River at Bacon Island C953054 12/6/95 Benzene 0 0.5 ""g/L

Old River at Bacon Island C960420 3/13/96 Benzene 0 0.5 ~g/l

I
Old River at Bacon Island C961286 6/12/96 Benzene 0 0.5 ~g/L

did River at Bacon Island C961845 9/11/96 Benzene 0 0.5 "IJ9/L

Old River at Bacon Island C962333 12/11/96 Benzene 0 0.5 ""g/L

Old River nr. Byron (5t 9) C961285 6/12/96 Benzene 0 0.5 ~g/L

I Old River nr. Byron (5t 9) C961844 9/11/96 Benzene 0 0.5 ""gIL .

Old River nr. Byron (5t 9) C962332 12/11/96 Benzene 0 0.5 ~g/L

Barker Slough P.P. C953043 ' 12/6/95 Benzo(a)pyrene 0 0.1 1J9/l

I Barker Slough P.P. C960401 3/7/96 Benzo(a)pyrene 0 0.1 ~g/L

Barker Slough P.P. C961403 6/6/96 Benzo(a)pyrene 0 0.1 ~g/L

Barker Slough P.P~ C962329 12/5/96 Benzo(a)pyrene 0 0.1 IJg/L

I
Contra Costa PP Number 01 C953045 12/6/95 Benzo(a)pyrene 0 0.1 ~g/L

Contra Costa PP Number 01 C960403 3/7/96 ' Benzo(a)pyrene 0 0.1 ~g/L

Contra Costa PP Number 01 C961404 6/6/96 Benzo(a)pyrene 0 0.1 1J9/L

Contra Costa PP Number 01 C962330 12/5/96 Benzo(a)pyrene 0 0.1 ~g/L

I Delta P.P. Headworks C953062 12/7/95 Benzo(a)pyrene 0 0.1 IJg/L

'Delta P.P. Headworks C960428 3/14/96 Benzo(a}pyrene 0 0.1 IJg/L

Delta P.P. Headworks C961406 6/13/96 Benzo(a)pyrene 0 0.1 ~g/L

I Delta P.P. Headwork$ C961853 9/12/96 Benzo(a}pyrene 0 0.1 IJg/L

DMC'lntake @ Lindemann Rd. C953061 12/7/95 Benzo(a)pyrene 0 0.1 IJg/L

DMC Intake @ Lindemann Rd. C960427 3/14/96 Benzo(a)pyrene 0 0.1 ~g/L

I
DMC Intake @ Lindemann Rd. C961408 6/13/96 Benzo(a)pyrene 0 0.1 IJg/L

DMC Intake@ Lindemann Rd. C961852 9/12/96 Benzo(a)pyrene 0 0.1 pg/L

DMC Intake @ Lindemann Rd. C962352 12/12/96 Benzo(a)pyrene 0 0.1 IJg/L

Old River at Bacon Island C953054 . 12/6/95 Benzo(a)pyrene 0 0.1 IJg/L

I Old River at Bacon Island C960420 3/13/96 Benzo(a)pyrene 0 0.1 ~g/L

Old River at Bacon Island C961286 6/12/96 Benzo(a)pyrene 0 0.1 ~g/L

Old River at Bacon'lsland C961845 9/11/96 Benzo(a}pyrene 0 0.1 IJg/L

I
Old River at Bacon Island C962333 12/11/96 Benzo(a)pyrene 0 0.1 IJg/L

Old River nr. Byron (St 9) C961285 6/12/96 Benzo(a)pyrene 0 0.1 ~g/L

Old River nr. Byron (St 9) C961844 9/11/96 Benzo(a)pyrene 0 0.1 ~g/L

Old River nr.Byron (St 9) C962332 12/11/96 Benzo(a)pyrene 0 0.1 ~g/L

I Barker Slough P.P. C953043 12/6/95 Beryllium 0 1 ug/L

Barker Slough P.P. C960401 3/7/96 Beryllium 0 1 ug/L

Barker Slo~gh p.P. C961403 6/6/96 Beryllium () 1 ug/L

I Barker Slough P.P. C962329 12/5/96 Beryllium 0 1 ~g/L

Contra Costa PP Number 01 C953045 12/6/95 Beryllium 0 1 ug/L

Contra Costa PP Number 01 C960403 3/7/96 Beryllium 0 1 ug/L

I
Contra Costa PP Number 01 C961404 6/6/96 Beryllium 0 1 ug/L

Contra Costa PP Number 01 C962330 12/5/96 Beryllium 0 1 ~g/L

Delta P.P. Headworks C953062 12/7/95 Beryllium 0 1 ug/L

Delta P.P. Headworks . C960428 3/14/96 Beryllium 0 1 ug/L

I Delta P.P. Headworks C961406 6/13/96 Beryllium 0 1 ug/L

Delta P.P. Headworks C961853 9/12/96 Beryllium 0 1 ~g/L

DMC Intake @ ~indemann Rd. C953061 12/7/95 Bery~lium 0 1 ug/L

I DMC Intake @ Lindemann Rd. C960427 3/14/96 Beryllium 0 1 ug/L

DMC Intake @ Lindemann Rd. C961408 '6/13/96 Beryllium 0 1 ug/L
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Table 9-4. New Parameter Study 1995/96 Sample Results I
PWRSit~ SamplelD Sample Date Analyte Name Result Detection Limit Units IDMC Intake @ Lindemann Rd.. C961852 9/12/96 Beryllium 0 1 tJg/L

.DMC Intake @ Lindemann Rd. C962352 12/12/96 Beryllium 0 1 tJg/L

Old River at Bacon Island C953054 12/6195 BeryUium. 0 1 ug/L IOld River at Bacon Island C960420 3/13/96 Beryllium 0 1 ug/L

Old River at Bacon Island C961286 6/12/96 Beryllium 0 1 ug/L

Old River at Bacon Island C961845 9/11/96 Beryllium 0 1 tJg/L

IOld River at Bacon Island C962333 12/11/96 Beryllium 0 1 tJg/L

Old River nr. Byron (St 9) C961285 6/12/96 BeryUium 0 1 t)g/L

Old River nr. Byron (St 9) C961844 9/11/96 Beryllium 0 1 tJg/L

Old River nr. Byron (St 9) C962332 12/11/96 Beryllium 0 1 tJg/L IBarker Slough P.P. C953043 12/6195 Bis(2-ethylhexyl)adipate 0 3 tJg/L

Barker Slough P.P. C960401 3/7/96 Bis(2-ethylhexyl)adipate 0 3 tJg/L

Barker Slo'ugh P.P. C961403 6/6/96 Bis(2-ethylhexyl)adipate 0 3 tJg/L

IBarker Slough P.P. C962329 12/5/96 Bis(2-ethylhexyl)adipate '0 3 pg/L

Contra Costa PP N'umber 01 C953045 12/6/95 Bis(2-ethylhexyl)adipate 0 3 tJg/L

Contra Costa PP Number 01 C960403 317196 Bis(2-ethylhexyl)adipate 0 3 tJg/L

IContra Costa PP Number 01 C961404 616/96 Bis(2-ethylhexyl)adipate 0 3 tJg/L

Contra Costa PP Number 01 C962330 12/5/96 Bis(2-ethylhexyl)adipate 0 3 tJg/L

Delta P.P. Headworks C953062 12/7/95 Bis(2~ethylhexyl)adipate 0 3 tJg/L

Delta P.P. Headworks C960428 3/14/96 Bis(2-ethylhexyl)adipate 0 3 tJg/L IDelta P.P. Headworks C961406 6/13/96 Bis(2-ethylhexyl)adipate 0 3 tJg/L

DeUa P.P. Headworks C961853 9/12/96 Bis(2-ethylhexyl)adipate 0 3 pg/L

DMC Intake @ Lindemann Rd. C953061 12/7/95 Bis(2-ethylhexyl)adipate 0 3 pg/L

IDMC Intake @ Lindemann Rd. C960427 3/14/96 Bis(2-ethylhexyl)adipate 0 3 tJg/L

DMC Intake @ Lindemann Rd. C961408 6/13/96 Bis(2-ethylhexyl)adipate 0 3 tJg/L

DMC Intake @ Lindemann Rd. C961852 9/12/96 Bis(2-ethylhexyl)adipate 0 3 pg/L

DMC Intake @ Lindemann Rd. C962352 12/12/96 Bis(2-ethylhexyl)adipate 0 3. fJg/L IOld River at Bacon Island C95'3054 12/6/95 Bis(2-ethylhexyl)adipate 0 3 tJg/L

Old River at Bacon Island C960420 3113/96 Bis(2-ethylhexyl)adipate 0 3 pg/L

Old River at Bacon Island C961286 6/12/96 Bis(2-ethylhexyl)adipate 0 3 pg/L IOld River at Bacon Island C961845 9/11/96 Bis(2-ethylhexyl)adipate 0 3 pg/L

Old River at Bacon Island C962333 12/11/96 Bis(2-ethylhexyl)adipate 0 3 pg/L

Old River nr. Byron (St 9) C961285 6/12/96 Bis(2-ethylhexyl)adipate 0 3 pg/L

IOld River nr. Byron (St 9) C961844 9/11/96 Bis(2-ethylhexyl)adipate 0 3 pg/L

Old River nr. Byron (St 9) C962332 12/11/96 Bis(2-ethylhexyl)adipate 0 3 pg/L

Barker Slough P.P. C953043 12/6/95 Bis(2-ethylhexyl)phthalate 0 3 pg/L

Barker Slough P.P. C960401 3/7/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L IBarker Slough P.P. C961403 6/6/96 ~is(2-ethylhexyl)phthalate 0 3 fJg/L

Barker Slough P.P. C962329 12/5/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L

Contra Costa PP Number 01 C953045 12/6/95 Bis(2-ethylhexyl)p.hthalate 0 3 pg/L

IContra Costa PP Number 01 C960403 317/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L

Contra Costa PP Number 01 C961404 6/6/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L

Contra Costa PP Number 01 C962330 12/5/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L

IDelta P.P. Headworks C953062 12/7/95 Bis(2-ethylhexyl)phthalate 0 3 J,Jg/L

Delta P.P. Headworks C960428 3/14/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L

Delta P.P. Headworks C961406 6/13/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L

Delta P.P. Headworks C961853 9/12/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L IDMC Intake @ Lindemann Rd. C953061 1217195 Bis(2-ethylhexyl)phthalate 0 ,3 pg/L

DMC Intake @ Lindemann Rd. C960427 3/14/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L

DMC Intake @ Lindemann Rd. C961408 6/13/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L

IDMC Intake '@ Lindemann Rd. C961852 9/12/96 Bis(2-ethylhexyl)phthalate 0 3 IJg/L

DMC Intake @ Lindemann Rd. C962352 12/12/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L

Old River at Bacon Island C953054 12/6/95 Bis(2-ethylhexyl)phthalate 0 3 pg/L

Old River at Bacon Island C960420 3/13/96 Bis(2-ethylhexyl)phthalate 0 3 J,Jg/L IOld River at Bacon Island C961286 6/12/96 Bis(2-ethylhexyl)phthalate 0 3 pg/L
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I
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Old River at Bacon Island C961845 9/11/96 Bis(2-ethylhexyl)phthalate 0 3 ~g/L

Old River at Bacon Island C962333 12/11/96 Bis(2-ethylhexyl)phthalate 0 3 ~g/L

I Old River nr. Byron (St 9) C961285 6/12/96 Bis(2-ethylhexyl)phthalate 0 3 ' ~g/L

Old River nr. Byron (St 9) C961844 9/11/96 Bis(2-ethylhexyl)phthalate 0 3 ~g/L

Old River nr. Byron(St 9) C962332 12/11/96 Bis(2-ethylhexy.l)phthalate 0 3 ~g/L

I
Barker Slough P.P. C953043 12/6/95 Boron, Diss. 0.1 0.1 mg/L

Barker Slough P.P. C960401 3/7/96 Bo~on, Diss,. 0.2 0.1 mg/L

Barker Slough P.P. C961830 9/5/96 Boron, Diss. 0.2 0.1 mg/L

Barker Slough P.P. C962321 12/5/96 Boron,Diss. 0.2 0.1 mg/L

I Contra Costa PP Number 01 C953045 12/6/95 Boron, Diss. 0 0.1 mg/L

Contra Costa PP Number 01 C960403 317/96 Boron, Diss. 0.9 0.1 mg/L

Contra Costa PP Number 01 C961832 9/5/96 Boron,Diss. 0 0.1 mg/L

I
Contra Costa PP Number 01 C962323 12/5/96 Boron, Diss. 0.1 0.1 mg/L

Delta P.P. Headworks C953062 1217/95 Boron, Diss. 0.3 0.1 mg/L

Delta P.P. Headworks C960428 3/14/96 Boron, Diss. 0.2 0.1 mg/L

Delta P.P. Headworks C961859 9/12/96 Boron, Diss. 0 0.1 mg/L

I Delta P.P. Headworks C962346 12/12/96 Boron, Diss. 0.1 0.1 mg/L

DMC Intake @ Lindemann Rd. C953061 12/7195 Boron,Diss. 0.2 0.1 mg/L

DMC Intake @ Lindemann Rd. C960427 3/14/96 Boron, Diss. 0.2 '0.1 mg/L

I DMC Intake @ Lindemann Rd. C961855 9/12/96 Boron, Diss. 0.3 0.1 mg/L

DMC Intake @ Lindemann Rd. C961858 9)12/96' Boron, Diss. 0.3 0.1 mg/L

DMC Intake@ Lindemann Rd. C962345 12/12/96 Boron, Diss. 0.1 0.1 mg/L

I
Old River at Bacon Island C953054 12/6195 Boron,' Diss. 0 0.1 mg/L

Old River at Bacon Island C960420 3/13/96 Boron, Diss. 0.2 0.1 mg/L

, Old River at Bacon Island C961851 9/11/96 Boron, Diss. 0 0.1 ,mg/L

Old River at Bacon Island C962339 12/11/96 Boron, Diss. 0 0.1 mg/L

I Old River nr. Byron (St 9) C953051 12/6/95 Boron, Diss. 0 0.1 mg/L

Old River nr. Byron (St 9) C960417 3/13/96 Boron, Diss. 0.3 0.1 mg/L

Old River nr. Byron (St9) C961848 9/11/9'6 Boron, Diss. 0 0.1 mg/L

I Old River nr. Byron (St 9) C962336 12/11/96 Boron, Diss. 0.1 0.1 mg/L

Barker Slough P.P. \ C953043 12/6195 Bromide, Total 0.04 0.01 mg/L

Barker Slough P.P. C960401 3/7196 ' Bromide, Total 0.04 0.01 mg/L

I
Barker Slough P.P. C961830 9/5/96 Bromide, Total 0.03 0.01 mg/L

Barker Slough P.P. C961974 9/30/96 Bromide, Total 0.04 0.01 mg/L

Barker Slough P.P. C962321 12/5/96 Bromide, Total 0.05 0.01 mg/L

Contra Costa PP Number 01 C953045 12/6/95 Bromide, Total 0.05 0.01 mg/L

I Contra Costa PP Number 01 C960403 317196 Bromide, Total 0.34 0.01 mg/L

Contra Costa PP Number 01 C961832 9/5/96 Bromide, Total 0.11 0.01 mg/L

Contra Costa PP Number 01 C962323 12/5/96 Bromide, Total 0.41 0.01 mg/L

I
Delta P.P. Headworks C95306'2 1217195 ' Bromide, Total 0.1 0.01 mg/L

Delta P.P. Headworks C960428 3/14/96 Bromide, Total 0.07 0.01 mg/L

Delta P.P. Headworks C961859 9/12/96 Bromide, Total 0.09 0.01 mg/L

Delta P.P. Headworks C962346 12/12/96 Bromide, Total 0.21 0.01 mg/L

I DMC Intake @ Lindemann ~d. ,C953061 12/7/95 Bromide, Total 0.1 0.01 mg/L

DMC Intake @ Lindemann Rd. C960427 3/14/96 Bromide, Total 0.08 0.01 mg/L

DMC Intake @ Lindemann Rd. C961858 9/12/96 Bromide, Total 0.22 0.01 mg/L

I DMC Intake@ Lindemann Rd. C961855 9/12/96 Bromide, Total 0.23 0.01 mg/L

DMC Intake @ Lindemann Rd. C962345 12/12/96 Bromide, Total 0.06 0.01 mg/L

Old River at Bacon Island C953054 12/6/95 Bromide, Total 0.04 0.01 mg/L

I
Old River at Bacon Island C960420 3/13/96 Bromide, Total 0.08 0.01 mg/L

Old River at Bacon Island C961851 9/11/96 Bromide, Total 0.08 0.01 mg/L

Old River at Bacon. Island C962339 12/11/96 Bromide, Total 0.31 0.01 mg/L

Old River nr. Byron (St 9) C953051 12/6/95 Bromide, Total 0.06 0.01 mg/L

I Old 'River nr. Byron (St 9) C960417 3/13/96 Bromide, Total 0.09 0.01 mg/L

Old River nr. Byron (St 9) C961848 9/11/96 Bromide, Total 0.07 0.01 mg/L

I
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IOld.River nr. Byron (St 9) C962336 12/11/96 . Bromide, Totat 0.3 0.01 mg/L

Barker Slough P.P. C953043 12/6/95 Bromobenzene 0 0.5 JJg/L

Barker Slough p.P. C960401 3/7/96 Bromobenzene .0 0.5 JJ9/L' IBarker Slough P.P. C961403 6/6/96 Bromobenzene 0 0.5 ~g/L

Contra Costa PP Number 01 C953045 12/6/95 Bromobenzene 0 0.5 ~g/L

Contra Casta PP Number 01 C960403 3/7/96 Bromobenzene 0 0.5 ~g/L

IContra Costa PP Number 01 C961404 6/6/96 Bromobenzene 0 0.5 JJ9/L

Delta P.P. Headworks 0953062 12/7/95 Bromobenzene 0 0.5 JJg/L

Delta P.P. Headworks C961406 6/13/96 Bromobenzene 0 0.5 . JJg/L,

Delta P.P. Headworks C961853 9/12/96 Bromobenzene 0 0.5 JJg/L IDMC Intake @ Lindemann Rd. C953061 12/7/95 Bromobenzene 0 0.5 IJg/L

DMC Intake @ Lindemann Rd. C960427 3/14/96 Bromobenzene 0 0.5 JJg/L

,D~C I,ntake @ Lindemann Rd. C961408 6/13/96 Bromobenzene 0 0.5 JJ9/L

IDMC Intake @ Lindemann Rd. C961852 9/12/96 Bromobenzene 0 0.5 JJg/L

DMC Intake @ Lindemann Rd. C962352 12/12/96 Bromobenzene 0 0.5 JJg/L

Old River at Bacon Island 0953054 12/6/95 Bromobenzene 0 0.5 JJg/L

Old River at Bacon Island 0960420 3/13/96 Bromobenzene 0 0.5 JJ9/L IOld River at Bacon Island 0961286 6/12/96 Bromobenzene 0 0.5 1J9/L

Old River at Bacon Island 0961845 9/11/96 Bromobenzene 0 0.5 JJ9/L

Old River at Bacon Island ,C962333 12/11/96 Bromobenzene 0 0.5 JJ9/L IOld River nr. Byron (St 9) 0961285 6/12/96 Bromobenzene 0 0.5 )Jg/L

Old River nr. Byron (St 9) 0961844 9/11/96 Bromobenzene , 0 0~5 IJg/L

Old River nr. ~yron (St 9) C962332 12/11/96 Bromobenzene 0 0.5 IJg/L

IBarker Slough P.P. 0953043 12/6/95 Bromochloroacetonitrile 0 0.5 JJg/L

Barker Slough P.P. 0960401 3/7/96 Bromochloroacetonitrile 0 0.5 JJ9/L

Barker Slough P.P. 0961403 6/6/96 Bromochloroacetonitrile 0 0.5 IJg/L

Barker Slough P.P. 0962329 12/5/96 Bromochloroacetonitrile 0 0.5 1J9/L IContra Oosta PP Number 01 0953045 12/6/95 Bromochloroacetonitrile 0 0.5 IJg/L

Contra Costa PP Number 01 0960403 3/7/96 Bromochloroacetonitrile 0 0.5 IJg/L

Contra Costa PP Number 01 0961404 6/6/96 Bromochloroacetonitrile 0 0.5 IJg/L IContra Costa PP Number 01 C962330 12/5/96 Bromochloroacetonitrile 0 0.5 IJg/L

Delta P.P. Headworks 0953062 12/7/95 Bromochloro,acetonitrile 0 0.5 1J9/L

Delta P.P. Headworks 0960428 3/14/96 Bromochloroacetonitrile 0 0.5 J..Ig/L

IDelta P.P. Headworks 0961406 6/13/96 Bromochloroacetonitrile 0 0.5 jJg/L

Delta P.P. Headworks C961853 9/12/96 Bromochloroacetonitrile 0 0.5 IJg/L

DMC Intake @ Lindemann Rd. C953061 12n/95 Bromochloroacetonitrile 0 0.5 IJg/L

DMC Intake @ .LindemannRd. C960427 3/14/96 Bromochloroacetonitrile 0 0.5 IJg/L IDMC Intake @ Lindemann Rd. 0961408 6/13/96 Bromochloroacetonitrile 0 0.5 IJg/L

DMC 'Intake @Lindemann Rd. 0961852 9/12/96 Bromochloroacetonitrile 0 0.5 IJg/L

DMC Intake @ Lindemann Rd. 0962352 12/12/96 Bromochloroacetonitrile 0 0.5 1J9/L

IOld River at Bacon Island 0953054 12/6/95 Bromochloroacetonitrile 0 0.5 IJg/L

Old River at Bacon Island 0960420 3/13/96 Bromochloroacetonitrile 0 0.5 1J9/L

Old River at Bacon Island C961286 6/12/96 Bromochloroacetonitrile 0 0.5 IJg/L

Old River at Bacon Island 0961845 9/11/96 Bromochloroacetonitrile 0 0.5 IJg/L IOld River at Bacon Island C962333 12/11/9.6 Bromochloroacetonitrile 0 0.5 IJg/L

Old River nr. Byron (St 9) 0961285 6/12/96 Bromochloroacetonitrile 0 0.5 J..Ig/L

Old River nr. Byron (St 9) C961844 9/11/96 Bromochloroacetonitrile 0 0.5 IJg/L IOld River nr. Byron (St 9) 0962332 12/11/96 Bromochloroacetonitrile 0 0.5 J..Ig/L

Barker Slough P.P. C953043 12/6/95 Bromochloromethane 0 0.5 J..I9/L

Barker Slough P.P. C960401 3n/96 Bromochloromethane .0 0.5 IJg/L

IBarker Slough P.P. C961403 6/6/96 Bromochloromethane 0 0.5 J..Ig/L

Contra Costa PP Number 01 C953045 12/6/95 Bromochloromethane 0 0.5 ·lJg/L

Contra Costa PP Number 01 C960403 3n/96 Bromochloromethane 0 0.5 IJg/L

Contra Costa PP Number 01 C961404 6/6/96 Bromochloromethane O. 0.5 IJg/L IDelta P.P~ Headworks C953062 12/7/95 Bromochloromethane 0 0.5 ~g/L
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island· 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. He.adworks 

Delta P.P. Headworks 

DMC .Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

C953061 

C960427 

C961408 

C961852 

C962352 

C953054 

C960420 

C961286 

C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old Rivernr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C961974 

Barker Slough P.P. C962321 

Contra CostaPP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C961832 

Contra Costa PP Number 01 C962323 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961859 

Delta P.P. Headworks C962346 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12196 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

1216195 

317196 

6/6/96 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

9/30/96 

12/5/96 

12/6/95 

317196 

6/6196 

9/5/96 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

Analyte Name 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane 

Bromochloromethane· 

Bromochloromethane 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromocil 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethahe 

Bromodichloromethane 

Bromodichloromethane 
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Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

31 

47 

o 
29 

38 

37 

170 

o 
61 

110 

56 

51 

o 
49 

93 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L . 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L . 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

ug/L 

ug/L 
{.Ig/L 

Ilg/L 

Ilg/L 

ug/L 

ug/L 

{.Ig/L 

1l9/L 

Ilg/L 

ug/L 

ug/L 



·fable 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C960420 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

C961286 

C961851 

C961845 

C962282 

C962339 

C953051 

C960417 

C961285 

C961848 

C961844 

C962336 

C962332 

C953043 

C960401 

C961403 

C961974 

C962321 

C953045 

C953045 

C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C961832 

Contra Costa PP Number 01 C962323 

. Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961859 

Delta P.P. Headworks C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 

C953054 

C953054 

C960420 

C960420 

C961851 

C962282 

C962339 

C953051 

C960417 

C961848 

C962336 

C953043 

C960401 

C961403 

1217/95 

.3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

3/13/96 

6/12/96 

9/11/96 

9/11/96 

12/8/96 

12/11/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

9/11/96 

12/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

9/30/96 

12/5/96 

12/6/95 

12/6/95 

317196 

6/6/96 

9/5/96 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/7195 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

12/6/95 

3113/96 

3/13/96 

9/11/96 

12/8/96 

12/11/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

Analyte Name 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromodichloromethane 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

BrQmoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromoform 

Bromomethane 

Bromomethane 

Bromomethane 

9-44 

Result 

63 

56 

o 
89 

35 

32 

o 
56 

o 
43 

o 
110 

120 

42 

58 

o 
47 

o 
120 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

10 

10 
10 

10 

10 

10 

10 

10 

0.5 

10 

0.5 

10 

10 

10 

10 

0.5 

10 

0.5 

10 

0.5 

0.5 

0.5 

0.5 

10 

10 

10 

0.5 

0.5 

0.5 

10 

10 

10 

10 

0.5 

10 

10 

10 

0.5 

0.5 

10 

10 

0.5 

10 

10 

0.5 

10 

10 

10 

10 

10 

10 

10 

0.5 

0.5 

0.5 

1J9/L 
1J9/L 
IJg/L 

ug/L 

ug/L 

1J9/L 
1J9/L 

1J9/L 
1J9/L 
ug/L 

1J9/L 
ug/L 

ug/L 

1J9/L 
IJg/L 

1J9/L 
ug/L 

IJg/L 

ug/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
ug/L 

ug/L 

1J9/L 
IJg/L 

1J9/L 
1J9/L 
ug/L 

ug/L 

1J9/L 
1J9/L 
IJg/L 

ug/L 

ug/L 

IJg/L 

IJg/L 

1J9/L 
ug/L 

ug/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
ug/L 

ug/L 

ug/L 

IJg/L 

IJg/L 

ug/L 

ug/L 

IJg/L 

IJg/L 

1J9/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Contra Costa pp Number 01 C953045 

Contra Costa pp Number 01 C960403 

Contra Costa PP Number 01 

Delta P.P. Headworks 

DeltaP.P. Headworks 

.Delta P.P. Headworks 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

12/6/95 

317196 

6/6/96 

1217195 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12196 

12112/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

12/6/95 

317196 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

Analyte Name 

Bromomethane 

Bromornethane 

Bromornethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Bromomethane 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Butachlor 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

9-45 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0:5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.38 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

J.l9/L 

J.l9/L 

J.l9/L 
J.l9/L 
J.lg/L 

J.l9/L 

J.l9/L 

J.l9/L 
J.lg/L 

J.l9/L 
J.lg/L 

J.l9/L 
J.lg/L 

J.l9/L 
J.lg/L 

J.l9/L 

J.l9/L 
J.l9/L 

J.l9/L 

J.l9/L 
J.lg/L 

J.l9/L 

J.l9/L 

J.l9/L 

J.l9/L 

J.l9/L 
J.l9/L 

J.l9/L 
J.l9/L 

J.l9/L 

J.l9/L 

J.l9/L 

J.l9/L 

J.l9/L 

J.l9/L 

J.l9/L 
J.lg/L 

J.lg/L 

J.lg/L 

J.lg/L 

J.l9/L 

J.l9/L 

J.l9/L 
J.lg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 



Table 9-4. New Parameter Stu,dy 19~5(96 Sample B~$MI~ 

DWR Site Sample 10 Sample Date 
~~~====~~~= DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) . 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961285 

C961844 

C962332 

C953043 

C960401 

C961830 

C962321 . 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961832 

Contra Costa PP Number 01. C962323 

Delta P.P. Headworks . C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961859 

Delta P.P. Headworks C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

. Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961851 

C962339 

C953051 

C960417 

C961848 

C962336 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

9/5/96 

1215/96 

12/6/95 

3nt96 

9/5196 

1215/96 

12nt95 

3/14/9.6 

9/12/96 

12/12/96 

12/7195 

3114/96 

9/12/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

3nt96 

6/6196 

1215/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6113196 

9/12/96 

12/12/96 

12/6195 

3113/96 

Analyte Name 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Cadmium, Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Calcium Diss. 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

. Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

9-46 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
15 

15 

14 

18 

12 

39 

12 

16 

17 

15 

12 

15 

18 

16 

29 

29 

11 

11 

17 

11 

14 

12 

17 

12 

15 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.005 mg/L 

0.005 mg/L 

0.005 mg/L 

0.005 mg/L 

0.005 mg/L 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

2 

2 
2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

4 

2 
2 

2 
2 
2 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJ9/L 

fJg/L 

fJg/L 

fJ9/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

C960420 

C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Islane;! 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

6/12/96 

9/11/96 

12111/96 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317/96 

6/6196 

1215/96 

1216/95 

317/96 

6/6196 

1215/96 

1217/95 

3/14/96 

6/13/96 

9/12/96 

1217/95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317/96 

6/6196 

1216/95 

317/96 

6/6196 

1217/95 

6113/96 

9/12/96 

1217/95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

Analyte Name 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbaryl 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbofuran 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

Carbon tetrachloride 

ChloraLHydrate 

ChloraLHydrate 
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Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

2 

2 
2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 
2 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

D.5 

2 

2 

1J9/L 

1J9/L 
1J9/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 

1J9/L 
1J9/L 

1J9/L 
IlQ/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 

1J9/L 
1J9/L 

1J9/L 
1J9/L 
1J9/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
1J9/L 
1J9/L 

1J9/L 



Table 94. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

C953061 

C960427 

C961408 

C961852 

C962352 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961830 

Barker Slough P.P. C962321 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961832 

6/6/96 

1215/96 

1216/95 

317196 

6/6/96 

1215/96 

1217/95 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

3nt96 

6/6196 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

9/5/96 

1215/96 

12/6/95 

3nt96 

9/5196 

Analyte Name 

ChloraLHydrate 

ChloraL Hydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraL Hydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

ChloraLHydrate 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chlordane 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 
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Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
19 

19 

16 

35 

18 

113 

37 

Detection Limit Units 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

IJg/L 

~g/L 

1J9/L 

1J9/L 

IJg/L 

IJg/L 

~g/L 

~g/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

~g/L 

1J9/L 

1J9/L 

~g/L 

1J9/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C962323 

C953062 

C960428 

C961859 

Delta P.P. Headworks C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C9.61855 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island C953054 

Old River af Bacon Island C960420 

Old River at Bacon Island C961851 

Old River at Bacon Island C962339 

Old River nr. Byron (St 9) C953051 

Old River nr. Byron (St 9) C960417 

Old River nr. Byron (St 9) C961848 

Old River nr. Byron (St 9) C962336 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

Delta p.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake@ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

12/5/96 

12/7/95 

3114/96 

9/12/96 

12/12/96 

1217195 

3/14196 

9/12/96 

9/12/96 

12/12/96 

1216195 

3113/96 

9/11/96 

12/11/96 

12/6195 

3113/96 

9/11196 

12/11/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

6/6/96 

1217195 

6113/96 

9/12/96 

1217195 

3/14/96 

6113196 

9/12/96 

12/12/96 

1216/95 

3/13/96 

6/12/96 

9111196 

12111/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

6/6196 

1217195 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12112/96 

12/6/95 

Analyte Name 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chloride, Diss. 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chlorobenzene 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

9-49 

Result 

136 

39 

30 

26 

68 

35 

32 

67 

66 

22 

15 

34 

23 

89 

19 

37 

23 

91 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

1 

0.5 

0.5 

0.5 

0.5 

0:5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1J9/L 
1J9/L 
1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

1J9/L 
1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
JJg/L 

1J9/L 
IJg/L 

1J9/L 



fa6ie 9:4~ New Parametef Study 1995/96 Sample ResUlts 

DWRSite Sample 10 Sample Date 

Old River at Bacon Island 

Old River at Bacon Island 

C960420 

C961286 

old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nt. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C961974 

Barker Slough P.P. C962321 

Contra Costa PP Number 01 . C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C961832 

Contra Costa PP Number 01 C962323 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961859 

Delta P.P. Headworks C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C953054 

C960420 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961851 

Old River at Bacon Island C962282 

Old River at Bacon Island C962339 

Old River nr. Byron (St 9) C953051 

Old River nr. Byron (St 9) C960417 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C961848 

Old River nr. Byron (St 9) C962332 

Old River nr. Byron (St 9) C962336 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

COntra Costa PP Number 01 C961404 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

3/13/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

9/30/96 

12/5/96 

12/6/95 

317196 

6/6/96 

9/5/96 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/7195 

3114/96 

6/13/96 

9/12/96 

9/12/96 

12/12/96 

12/6195 

12/6/95 

3113/96 

3/13/96 

6/12/96 

9/11/96 

12/8/96 

12/11/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

9/11/96 

12/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

6/6196 

1217195 

6/13/96 

9/12/96 

1217195 

3114/96 

6/13/96 

Analyte Name 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroethane 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform . 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloroform 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

9-50 

Result 

o 
o 
o 
o 
o 
o 
o 

320 

1400 

o 
390 

360 

280 

630 

o 
220 

130 

240 

400 

o 
240 

240 

300 

400 

o 
o 

220 

340 

o 
280 

o 
440 

o 
210 

170 

200 

320 

400 

o 
o 

260 

o 
230 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

0.5 

10 

10 

0.5 

10 

10 

10 

0.5 

10 

10 

10 

10 

10 

0.5 

0.5 

10 

0.5 

10 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1l9/L 

1l9/L 

Ilg/L 

1l9/L 

Ilg/L 

1l9/L 

1l9/L 

1l9/L 

1l9/L 

Ilg/L 

ug/L 

ug/L 

1l9/L 
Ilg/L 

1l9/L 
ug/L 

ug/L 

Ilg/L 

Ilg/L 

Ilg/L 

ug/L 
ug/L 

1l9/L 

1l9/L 

1l9/L 

1l9/L 
ug/L 

ug/L 

1l9/L 

Ilg/L 

Ilg/L 

1l9/L 
Ilg/L 

ug/L 

ug/L 

ug/L 

Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 
ug/L 

Ilg/L 

ug/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWR Site Sample 10 Sample Date 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake@ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

C961286 

C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

BarkerSlough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lind~mann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

Barker Slough P.P. C960401 

Barker Slough P.,P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

C960420 

C961286 

9/12/96 

12/12196 

1216195 

3/13/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12111/96 

12/6/95 

317196 

6/6196 

1215/96 

12/6/95 

317196 

. 6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/961 

12/6195 

3113/96 

6/12196 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

1216195 

317196 

6/6/96 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

Analyte Name 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloromethane 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chloropicrin 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

9-51 

Result 

o 
{) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5' 

0.5 

0.5 

0.5 

0.5 

2 
2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

5 

5 

5 

5 

5 
5 

5 

5 
5 

5 

5 
5 

5 

5 

5 
5 
5 
5 
5 

5 

J..Ig/L 

J..I9/L 

J..I9/L 
J,Jg/L 
J,Jg/L 
J,Jg/L 
J..Ig/L 

J,Jg/L 
J,Jg/L 
J,Jg/L 
J,Jg/L 
J,Jg/L 
J,Jg/L 
J,Jg/L 
J,Jg/L 

J..I9/L 
J..Ig/L 

J..Ig/L 

J..I9/L 

J..Ig/L 
J,Jg/L 

J..I9/L 
J,Jg/L 
J,Jg/L 

J,J9/L 
J,Jg/L 
J,Jg/L 
J,Jg/L 

1J9/L 
J..I9/L 

J..I9/L 

J..I9/L 
J,Jg/L 

J..I9/L 
J..Ig/L 

J..Ig/L 

J..Ig/L 

J..Ig/L 

J..Ig/L 

J..Ig/L 

J..I9/L 
J,Jg/L 
J,Jg/L 
J..Ig/L 

J,Jg/L 

J..I9/L 
J,Jg/L 

J..I9/L 
J,Jg/L 

J..Ig/L 

J,Jg/L 
J..Ig/L 

J..I9/L 

J..I9/L 

J..I9/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DVYR Site Sample 10 Sample Date 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961845 

C962333 

C961285 

C961844 

C962332 

C961974 

C961974 

C953043 

C960401 

C953045 

C960403 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C961286 

C961845 

C962333 

C961285 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

9130196 

9/30/96 

12/6/95 

317196 

12/6/95 

317196 

1217/95 

3114/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

6112/96 

9/11/96 

12/11/96 

6112/96 

6/12/96 

9111196 

12111/96 

12/6195 

317196 

6/6/96 

1216/95 

3/7/96 

6/6/96 
1217195 . 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

Analyte Name 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorothalonil 

Chlorpropham 

Chlorpyrifos 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss. 

Chromium. Diss, 

Chromium. Diss. 

Chromium. Diss. 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1 ,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2~Dichloroethene 

cis-1,2-Dichloroethene 

. cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

9-52 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

5 j./g/L 

5 j./g/L 

5 j./g/L 

5 j./g/L 

5 j./g/L 

0.02 j./g/L 

0.01 j./g/L 

0.005 mg/L 

0.005 mg/L 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

mg/L 

mg/L 
. mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

j./g/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

C961404 

C953062 

C961406 

C961853 

C953061 

C960427 

C961408 

C961852 

DMC Intake@ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961830 

C962321 

C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961832 

Contra Costa PP Number 01 C962323 

Delta P.P. Headworks C953062 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960428 

C961859 

C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) . C961285 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

6/6/96 

1217195 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13196 

9/12/96 

12/12/96 

1216/95 

3/13/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11196 

12/11/96 

12/6195 

317196 

9/5/96 

1215/96 

12/6/95 

317196 

9/5196 

1215/96 

1217/95 

3114/96 

9/12/96 

12/12/96 

1217195 

3/14196 

9/12/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12196 

6/12/96 

6/12/96 

12/6/95 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12196 

1217195 

3/14/96 

6/13/96 

9/12/96 

Analyte Name 

cis-1 ,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1 ,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

cis-1,3-Dichloropropene 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, biss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

CORper, Diss. 

Copper, Diss. 

Copper, Diss. 

Copper, Diss. 

Dalapon 

Datapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

9-53 

Result 

o 
o 

,0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.008 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 



fable 9-4. New Parameter Study 1995/96 Sampl~ RE!sults 

DWRSite Sample ID Sample Date 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

oid River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Oid River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C961974 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427· 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C961974 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960428 

C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

.C953054 

C960420 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

9/30196 

12/5/96 

12/6/95 

3nt96 

6/6196 

1215/96 

1217/95 

3114/96 

6/13/96 

9/12/96 

12/7195 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12111/96 

12/6/95 

317196 

6/6/96 

9/30196 

12/5/96 

12/6/95 

3nt96 

6/6196 

1215/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

Analyte Name 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Dalapon 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Demeton 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazincin 

Diazinon 

9-54 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.05 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

0.02 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.25 

0.25 

0.25 

0.01 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

1-19/L 

1-19/L 
1-19/L 

1-19/L 

1-19/L 
1-19/L 

1-19/L 

1-19/L 

1-19/L 
1-19/L 

1-19/L 

1-19/L 

1-19/L 
1-19/L 

1-19/L 
1-19/L 
1-19/L 

1-19/L 
1-19/L 

1-19/L 
I-Ig/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 
1-19/L 
1-19/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 

1-19/L 
1-19/L 

1-19/L 

1-19/L 

1-19/L 
1-19/L 

1-19/L 

1-19/L 
1-19/L 
I-Ig/L 

1-19/L 

1-19/L 
I-Ig/L 

1-19/L 

1-19fL 
1-19/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old .River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker-Slough P.P. C962329 

Col1tra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 

. Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C961830 

C961974 

C962321 

C953045 

C953045 

C960403 

C960403 

C961404 

C961832 

C962323 

C953062 

C960428 

C961406 

C961859 

C961853 

C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake@ Lindemann Rd. C961408 

6112/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12111/96 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

9/5/96 

9/30/96 

12/5/96 

12/6/95 

12/6/95 

317196 

3/7196 

6/6/96 

9/5/96 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

9/12196 

12112196 

1217195 

1217195 

3/14/96 

3/14/96 

6/13/96 

Analyte Name 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Diazinon 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromoacetonitrile 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

9-55 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

47 

o 
o 
17 

82 

o 
o 
o 
12 

o 
31 

o 
o 
o 
o 
o 

Detection Limit Units 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

'0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

10 

10 

0.5 

0.5 

0.5 

10 

0.5 

0.5 

10 

10 

10 

10 

0.5 

10 

0.5 

10 

10 

0.5 

0.5 

0.5 

0.5 

1J9/L 
1J9/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 

1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
1J9/L 

1J9/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 

IJg/L 

1J9/L 

1J9/L 
1J9/L 

1J9/L 

1J9/L 
ug/L 

ug/L 

ug/L 

1J9/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
ug/L 

ug/L 

IJg/L 

IJg/L 

1J9/L 
ug/L 

1J9/L 
ug/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
IJg/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C961851 

Old River at Bacon Island C962282 

Old River at Bacon Island C962339 

Old River nr. Byron (St 9) C953051 

Old River nr. Byron (St 9) C960417 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C962336 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker'Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

6/13/96 

9/12/96 

9/12/96 

9/12/96 

12/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

9/11/96 

12/8/96 

12/11/96 

12/6195 

3113/96 

6/12/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

317196 

6/6196 

1217195 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12111/96 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12196 

1217195 

3/14/96 

6/13/96 

9/12/96 

Analyte Name 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

. Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromochloromethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dibromomethane 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicarriba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

9-56 

Result 

o 
39 

o 
37 

o 
o 
o 
o 
o 
o 
o 

60 

52 

o 
o 
o 

47 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

10 

0.5 

10 

10 

0.5 

0.5 

0.5 

0.5 

0.5 

10 

10 

10 

10 

10 

0.5 

10 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

IJg/L 

ug/L 

1J9/L 
ug/L 

ug/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 

1J9/L 
ug/L 

ug/L 

ug/L 

1J9/L 
IJg/L 

IJg/L 

ug/L 

1J9/L 
1J9/L 
1J9/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

1J9/L 
1J9/L 
IJg/L 

IJg/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
1J9/L 
Ilg/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

Ilg/L 

1J9/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWR Site Sample ID Sample Date 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C961974 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd; C961408 

DMC Intake@ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

. C960401 

C961403 

C953045 

Contra Costa PP Number 01 . C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron {St 9) 

C953054 

C96Q420 

C961286· 

C961845 

C962333 

C961285 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

9130196 

12/6/95 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

317196 

6/6/96 

1217195 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12196 

9/11/96 

12/11/96 

6112196 

Analyte Name 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dicamba 

Dichloran 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichloroacetonitrile 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

·Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

9-57 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.081 

0.01 

1 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

IJg/L 

1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
·lJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961844 

C962332 

C953043 

C960401 

C961403 

C961974 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

9/30/96 

12/5/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 " 
1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

3nt96 

Analyte Name 

Dichlorodifluoromethane 

Dichlorodifluoromethane 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dieldrin 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Dinoseb 

Dinoseb 

9-58 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.02 

0.02 

0.02 

0.01 

0.075 

0.02 

0.02 

0.02 

0.075 

0.02 

0.02 

0.02 

0.075 

0.02 

0.02 

0.02 

0.075 

0.075 

0.02 

0.02 

0.02 

0.075 

0.075 

0.02 

0.075 

0.075 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

0.2 

0.2 

IJg/L 

IJg/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 
IJgfL 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
"lJg/L 

IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

OWRSite Sample 10 Sample Date 

Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr: Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C9623.52 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C953045 

C953062 

C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island C953054 

6/6/96 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9112/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12111/96 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12196 

12112/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

12/6/95 

1217195 

12/12/96 

12/7195 

12/12/96 

12/6195 

Analyte Name 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Dinoseb 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Diquat 

Dissolved Organic Carbon 

Dissolved Organic Carbon 

Dissolved Organic Carbon 

Dissolved Organic Carbon 

Dissolved Organic Carbon 

Dissolved Organic Carbon 

Dissolved Organic Carbon 

9-59 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

3.8 

3 

2.9 

4.3 

3.3 

4.4 

3.1 

Detection Limit Units 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

IJg/L 

1J9/L 

1J9/L 
1J9/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
1J9/L 

1J9/L 
1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 

1J9/L 
mg/L 

mgll. 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 

C962281 

C962282 

C962285 

C962286 

C953051 

C953043 

C960401 

C961403 

C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953Q61 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Linqemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number. 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C961974 

C961974 

C961974 

C961974 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953051 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

C961286 

C961845 

12/5/96 

12/8/96 

12/10/96 

12/12/96 

12/6195 

12/6/95 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

9130196 

9/30/96 

9/30/96 

9/30196 

12/6/95 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

Analyte Name 

Dissolved Organic Carbon 

Dissolved Organic Carbon 

Dissolved Organic Carbon 

Dissolved Organic Carbon 

Dissolved Organic Carbon 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Disulfoton 

Diuron 

Endosulfan sulfate 

Endosulfan-I 

Endosulfan-II 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

Endothall 

9-60 

Result 

3.5 

3.2 

3.3 

4 

3.5 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.1 

0.1 

0.1 

0.1 

0.1 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.25 

0.01 

0.01 

0.01 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJ9/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

. Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C961974 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

C953061 

C960427 

C961408 

C961852 

C962352 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C961974 

C961974 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

'C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

9/30/96 

12/5/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

9130196 

9/30/96 

12/6/95 

317196 

6/6/96 

1216/95 

317196 

6/6/96 

1217/95 

6113/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

Analyte Name 

Endothall 

Endothall 

Endothall 

Endothall 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin 

Endrin aldehyde 

Ethion 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethyl benzene 

Ethylene Thiourea 

9-61 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

45 

45 

45 

45 

0.01 

0.01 

0.01 

0.01 

0.1 

0.01 

0.01 

0.01 

0.1 

0.01 

0.01 

0.01 

0.1 

0.01 

0.01 

0.01 

0.1 

0.1 

0.01 

0.01 

0.01 

0.1 

0.1 

0.01 

0.1 

0.1 

0.01 

0.01 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

25 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 

1J9/l 
1J9/L 
1J9/L 
1J9/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 

1J9/L 
1J9/L 

1J9/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Barker Slough P.P. C960401 3/7/96 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr .. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

BarkerSlougti P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404. 

C962330 

C953062 

C960428 

C961406 

12/5/96 

12/6/95 

317196 

12/5/96 

12/7/95 

3114/96 

6/13/96 

1217195 

3/14/96 

6/13/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

Analyte Name 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Ethylene Thiourea 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Formetanate hydrochloride 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

9-62 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

100 

o 
o 
o 

100 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

5 

5 

50 

5 

5 

25 

5 

5 

25 

5 

5 

5 

25 

5 

5 

5 

5 

5 

5 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 
f,Jg/L 

f,Jg/L 

f,Jg/L 
f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 
f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 
f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

f,Jg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWR Site Sample ID Sample Date 

Delta P.P. Headworks 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

DMC Intake @ Lindemann Rd. 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

C961853 

C953061 

C960427 

C961408 

C961852 

C962352 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

Barker Slough P.P. C960401 

Barker Slough P. P. C961830 

Barker Slough P.P. C962321 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number .01 C96.o403 

Contra Costa PP Number 01 C961832 

Contra Costa PP Number 01 C962323 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953062 

C960428 

C961859 

Delta P.P. Headworks C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960420 

C961851 

C962339 

C953051 

C960417 

C961848 

C962336 

C953.o43 

C960401 

C961403 

C962329 

C953.o45 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

9/12196 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

9/5196 

1215/96 

12/6/95 

317196 

9/5196 

1215/96 

12/7/95 

3114/96 

9/12/96 

12/12/96 

1217195 

3/14196 

9/12/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/7/95 

3114/96 

6113196 

9112/96 

1217/95 

3114/96 

6/13/96 

9/12/96 

Analyte Name 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Glyphosate 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

. Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/L as CaC03) 

Hardness, (mg/Las CaC03) 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

9-63 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

100 

o 
87 

91 

84 

111 

63 

217 

63 

106 

80 

70 

63 

78 

86 

73 

13.0 

130 

48 

52 

80 

56 

84 

63 

80 

63 

87 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
.0 

Detection Limit Units 

1.0.0 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

1. 

1 

0.01 

0.01 

0.01 

.0 . .01 

0.01 

0.01 

0.01 

0.01 

.0.01 

0.01 

0.01 

.0.01 

.0.01 

.0.01 

.0.01 

.0 . .01 

J..I9/L 

J..I9/L 
J..I9/L 
J..Ig/L 

J..I9/L 

J..I9/L 

J..I9/L 

J..I9/L 
J..I9/L 
J..Ig/L 

J..I9/L 

J..I9/L 

J..I9/L 

J..I9/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

J..I9/L 

J..I9/L 

J..I9/L 
J..Ig/L 

J..I9/L 
J..Ig/L 

J..I9/L 
J..Ig/L 

J..I9/L 

J..I9/L 
J..Ig/L 

J..I9/L 

J..I9/L 

J..I9/L 

J..I9/L 

J..I9/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

C961286 

C961845 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

Analyte Name 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor 

Heptachlor_epoxide 

Heptachlor _ epoxide 

Heptachlor_epoxide 

Heptachlor _ epoxide 

Heptachlor _ epoxide 

Heptachlor _ epoxide 

Heptachlor_epoxide 

Heptachlor_epoxide 

Heptachlor_epoxide 

Heptachlor_epoxide 

Heptachlor_epoxide 

Heptachlor_epoxide 

Heptachlor _ epoxide 

Heptachlor_epoxide 

Heptachlor_epoxide 

Heptachlor _epoxide 

Heptachlor _ epoxide 

Heptachlor_epoxide 

Heptachlor_epoxide 

Heptachlor _ epoxide 

Heptachlor_epoxide 

Heptachlor _ epoxide 

Heptachlor_epoxide 

Heptachlor _ epoxide 

Heptachlor_epoxide 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorogenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

9-64 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.0.1 

0.01 

0.01 

0.01 

0.1 

0.1 

0.1 

0.5 

0.1 

0.1 

0.1 

0.5 

0.1 

0.1 

0.1 

0.5 

0.1 

0.1 

0.1 

0.5 

0.5 

0.1 

0.1 

0.1 

0.5 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWR Site Sample ID Sample Date 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

" Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake.@ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

3nt96 

6/6196 

1216/95 

3nt96 

6/6196 

12nt95 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11196 

12/11/96 

6112196 

9/11/96 

12111/96 

12/6/95 

3nt96 

6/6196 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12nt95 

3/14/96 

6/13/96 

9112196 

12112/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

Analyte Name 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocydopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexach lorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlorocyclopentadiene 

Isopropylbenzene 

Isopropylbenzene 

Isopropylbenzene 

Isopropylbenzene 

9-65 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
0" 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.1 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.1 

0.1 

0.1 

1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

1 

0.1 

0.1 

0.1 

1 

0.1 

0.1 

0.1 

0.1 

0.5 

0.5 

0.5 

0.5 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/l 

1l9/L 
Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 
Ilg/L " 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 
Ilg/l" 

Ilg/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWR Site Sample 10 Sample Date 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks . C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron.(St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC.lntake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

3/7/96 

6/6/96 

1217195 

6113/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

317196 

6/6196 

1217/95 

6113/96 

9/12/96 

1217195 

3114/96 

6/13/96 

Analyte Name 

Isopropylbenzene 

Isopropylbenzene 

Isopropylbenzene 

Isopropyl benzene 

Isopropylbenzene 

Isopropyl benzene 

Isopropyl benzene 

Isopropylbenzene 

Isopropylbenzene 

Isopropylbenzene 

Isopropylbenzene 

Isopropylbenzene 

Isopropylbenzene 

Isopropylbenzene 

Isopropylbenzene 

Isopropyl benzene 

Isopropylbenzene 

Isopropyl benzene 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

Lindane 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

9-66 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
O. 

o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.04 

0.04 

0.04 

0.2 

0.04 

0.04 

0.04 

0.2 

0.04 

0.04 

0.04 

0.2 

0.04 

0.04 

0.04 

0.2 

0.2 

0.04 

0.04 

0.04 

0.2 

0.2 

0.04 

0.2 

0.2 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

IJg/L 

IJg/L 

IJg/L 

J,lg/L 

J,lg/L 

IJg/L 

IJg/L 

J,lg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

J,lg/L 

J,lg/L 

IJg/L 

J,lg/L 

IJg/L 

IJg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

J,lg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

C961286 

C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961830 

Barker Slough P.P. C962321 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961832 

C962323 

C953062 

C960428 

C961859 

C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (Sf 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961851 

C962339 

C953051 

C960417 

C961848 

C962336 

C953043 

C960401 

C961974 

C953045 

C960403 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ .Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

C960420 

C961286 

C961845 

C962333 

C961285 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12111/96 

12/6/95 

317196 

9/5196 

1215/96 

12/6/95 

317196 

9/5196 

1215/96 

12/7/95 

3114/96 

9/12/96 

12/12/96 

1217195 

3/14196 

9/12/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

317196 

9/30/96 

12/6/95 

317196 

12/7/95 

3114/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

Analyte Name 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

m-Xylene 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Magnesium Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

9-67 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
12 

13 

12 

16 

8 

29 

8 
16 

9 

8 
8 

10 

10 

8 
14 

14 

5 

6 
9 

7 

12 

8 

9 

8 

12 

0.043 

0.016 

0.017 

0.011 

0.015 

0.008 

0.033 

0.026 

0.012 

0.018 

0.032 

0.022 

0.026 

0.022 
0.007 . 

0.03 

0.01 

0.01 

0.008 

0.026 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

J.lg/L 

J.l9/L 
J.lg/L. 

J.lg/L 

J.lg/L 

J.l9/L 
J.lg/L 

J.l9/L 

J.l9/L 

J.l9/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Delta P.P. Headworks C953062 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River' at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

1216/95 

317196 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

1217195 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

Analyte Name 

Manganese, Diss. 

Manganese, Diss. 

Manganese, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Mercury, Diss. 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 
Methiocarb . 

Methiocarb 

Methiocarb 

Methiocarb 

Methiocarb 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

9-68 

Result 

0.026 

0.018 

0.017 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.005 mg/L 

0.005 

0.005 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001· 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

4 

4 

4 

4 

4 

4 

4 

4 

4 
4 

4 

4 

4 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

2 

2 
2 

2 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJg/L 

fJ9/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

Contra Costa pp Number 01 

Contra Costa pp Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headwo.rks 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C961974 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake@ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C961974 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

317196 

6/6/96 

1215/96 

1217/95 

3114/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12196 

12/6/95 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

9/30/96 

12/5/96 

12/6/95 

317196 

6/6196 

1215/96 

12/7/95 

6113/96 

9/12/96 

12/7/95 

3114/96 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

9130196 

12/6/95 

317196 

6/6/96 

1216/95 

317196 

6/6/96 

1217/95 

6113/96 

Analyte Name 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methomyl 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

'Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methoxychlor 

Methyl Parathion 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

9-69 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

0.1 

0.1 

0.1 

0.01 

10 

0.1 

0.1 

0.1 

10 

0.1 

0.1 

10 

0.1 

0.1 

0.1 

0.1 

10 

10 

0.1 

0.1 

0.1 

10 

10 

0.1 

10 

10 

0.01 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

J..I9/L 

1J9/L 

J..I9/L 

J..I9/L 

J..I9/L 

J..I9/L 

1J9/L 

J..I9/L 
J..Ig/L 

J..I9/L 

J..I9/L 

J..I9/L 

1J9/L 

1J9/L 

J..I9/L 

J..I9/L 

1J9/L 

1J9/L 
J..I9/L 

IJg/L 

J..I9/L 

J..I9/L 

J..I9/L 

J..I9/L 
J..I9/L 

J..I9/L 

J..I9/L 

J..I9/L 

J..I9/L 

1J9/L 

J..I9/L 
1J9/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

J..I9/L 

1J9/L 
1J9/L 
J..Ig/L 

J..I9/L 

1J9/L 

J..I9/L 

IJg/L 

J..I9/L 
J..Ig/L 

J..I9/L 

J..I9/L 

J..I9/L 

J..I9/L 
J..Ig/L 

J..I9/L 

J..I9/L 

J..I9/L 

J..I9/L 



Table 9-4. New Parameter S.tudy 1996/96 Sample Results 

DWRSite Sample ID Sample Date 

Delta p,p, Headworks C961853 

OMC Intake @ Lindemann Rd, C953061 

OMC Intake @ Lindemann Rd, C960427 

DMC Intake @ Lindemann Rd, C961408 

DMC Intake @ Lindemann Rd, C961852 

DMC Intake @ Lindemann Rd, C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr, Byron (St 9) C961285 

Old River nr, Byron (St 9) C961844 

Old River nr, Byron (St9) C962332 

Barker Slough P'p, C953043 

Barker Slough p,p, C960401 

Barker Slough p,p, C961403 

Barker Slough P,P, C961974 

Barker Slough p,p, C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P,P, Headworks C953062 

Delta P,P, Headworks C960428 

Delta P,P, Headworks 

Delta P,P, Headworks 

C961406 

C961853 

DMC Intake @ Lindemann Rd, C953061 

DMC Intake @ Lindemann Rd, C960427 

DMC Intake @ Lindemann Rd, C961408 

DMC Intake @ Lindemann Rd, C961852 

DMC Intake @ Lindemann Rd, C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr, Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P,P, 

Barker Slough P,P, 

Barker Slough P,P, 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

Barker Slough P,P, C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Numt>er 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P,P, Headworks C953062 

Delta P,P, Headworks C960428 

Delta P,P, HeadworkS C961406 

Delta P,P, Headworks C961853 

DMC Intake @ Lindemann Rd, C953061 

DMClntake @ Lindemann Rd, C960427 

DMC Intake @ Lindemann Rd, C961408 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

. 12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

9/30/96 

12/5/96 

12/6/95 

317196 

6/6/96 

1215/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12112/96 

12/6/95 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

3nt96 

6/6196 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12nt95 

3/14/96 

6/13/96 

Analyte Name 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metolachlor 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 
Me-tribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

9-70 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

Detection Limit Units 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,2 

0,5 

0,5 

0;5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

0,5 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

f,lg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr, Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Contra Costa PP Number 01 C953045 

Delta P.P. Headworks C953062 

DMC Intake @ Lindemann Rd. C953061 

Old River at Bacon Island C953054 

Barker Slough P.P. C960401 

Contra Costa PP Number 01 C960403 

Delta P.P. Headworks C960428 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd: C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr, Byron (St 9) 

C960420 

C961286 

C961845 

C962333 

C961285 

C961285 

9/12/96 

12112196 

1216/95 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12196 

12112/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

12/6/95 

12/7/95 

12/7/95 

12/6/95 

317196 

3/7196 

3/14/96 

6/13/96 

9/12/96 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

3113196 

6/12/96 

9/11/96 

12/11/96 

6112196 

6/12/96 

Analyte Name 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Metribuzin 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molinate 

Molybdenum 

Molybdenum 

Molybdenum 

Molybdenum 

Molybdenum 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

Molybdenum, dissolved 

9-71 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

1J91L 
IJg/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
1J9/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
1J9/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 



Table 9-4. New Parameter Study 1995/96 Sample R~sults 

DWRSite Sample 10 Sample Date 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ LindemannRd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byrori (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960420 

C961845 

C962333 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

317196 

6/6/96 

1217/95 

6113/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9111196 

12111/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

6/6/96 

1217195 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 0 

3113/96 

9/11/96 

12/11/96 

9111196 

12/11/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

6/6/96 

1217195 

6/13/96 

9112196 

1217/95 

3114/96 

Analyte Name 

Molybdenum, dissolved 

Molybdenum, dissolved 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Butylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

n-Propylbenzene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

9-72 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.005 mg/L 

0.005 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

mg/L 

IJg/L 

IJg/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 

o 1J9/L 

1J9/L 
IJg/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 
olJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron {St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C953045 

C960403 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C960428 

C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake@ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr." Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

C960420 

C961286 

C961845 

C962333 

C961285 

C961285 

C961844 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

" 1216/95 

317196 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 
6/6196" 

1216/95 

317196 

6/6196 

1217/95 

3114/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12112/96 

3/13/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

6/12/96 
9/11/96 " 

Analyte Name 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nickel, Diss. 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) " 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

Nitrate (as N) 

9-73 

Result 

o 
o 
o 
o 
o 
o 
o 
'0 

o 
o 
o 

0.005 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.46 

1.6 

0.32 

0.35 

2.4 

0.4 

0.56 

0.59 

0.43 

0.3 

0.85 

0.6 

1.2 

2 

0.61 

0.68 

0.24 

0.14 

0.41 

0.31 

0.31 

0.25 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

" 0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Contra Costa PP Number 01 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960420 

C961286 

C961845 

C962333 

C961285 

C961285 

C961844 

C962332 

C960403 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

C960420 

C961286 

C961845 

C962333 

C961285 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

317196 

6/6/96 

1217/95 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

3113196 

6/12/96 

9/11/96 

12/11/96 

6112196 

6/12/96 

9/11/96 

12/11/96 

317/96 

1216/95 

317196 

6/6196 

1216/95 

317196 

6/6/96 

1217/95 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/9.6 

6/13/96 

9/12/96 

12/12/96 

3113196 

6/12/96 

9/11/96 

12/11/96 

6112196 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

317196 

6/6196 

1217/95 

Analyte Name 

Nitrate (as N) 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate + Nitrite 

Nitrate, Diss. as N03 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

Nitrite, Diss. 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

9-74 

Result 

0.52 

0.46 

1.7 

0.34 

0.36 

2.4 

0.41 

0.57. 

0.6 

0.44 

0.3 

0.86 

0.62 

1.2 

2 

0.66 

0.69 

0.25 

0.14 

0.42 

0.32 

0.32 

0.25 

0.54 

10 

o 
0.04 

0.01 

o 
·0.01 

0.01 

0.01 

0.01 

0.01 

o 
0.01 

0.02 

0.02 

o 
0.05 

0.01 

o 
o 

0.02 

o 
o 
o 

0.02 

o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.1 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

(Jg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

Delta P.P. Headworks 

Delta P.P.Headworks 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

6/13/96 

9/12/96 

12nJ95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

3nJ96 

6/6196 

1215/96 

1216195 

3nJ96 

6/6/96 

1215/96 

12nJ95 

3/14/96 

6113196 

9/12/96 

12nJ95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

1216195 

3/13196 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

3nJ96 

6/6196 

1216/95 

317196 

6/6/96 

12nJ95 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

Analyte Name 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

o-Xylene 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl· 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

.Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

Oxamyl 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

9-75 

Result Detection Limit Units 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

2 

2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 
·llg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 



Table g-4. New Parameter Study 1995/96 Sample Results' 

DWRSite Sample ID Sample Date 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C961974 

Barker Slough P.P. C961974 

Barker Slough P.P. C961974 

Barker Slough P.P. C961974 

Barker Slough P.P. C961974 

Barker Slough P.P. C961974 

Barker Slough P.P. C961974 

Barker Slough P.P. C961974 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

3/13/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

9130196 

9/30/96 

9/30/96 

9/30/96 

9/30/96 

9/30/96 

9/30/96 

9/30/96 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6113196 

9/12/96 

Analyte Name 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

p-Xylene 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB's:ArochlorScreen 

PCB-1016 

PCB-1221 

PCB-1232 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

Pendimethalin 

Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol 

. Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol. 

Pentachlorophenol 

Pentachlorophenol 
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Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

~ 0.2 

0.2 

0.2 

0.2 

0,2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

5 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 
0.2 

tJg/L 

tJg/L 

tJg/L 

tJg /L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 
tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 
tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJ9/L 
tJg/L 
tJg/L 

tJg/L 

tJg/L 

tJ9/L 

tJ9/L 
tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJg/L 

tJ9/L 

tJg/L 

tJ9/L 

tJg/L 
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I Table 9-4. New Parameter Study 1995/96 Sample Results

OWRSite Sample 10 Sample Date Analyte Name Result Detection Limit Units

I DMC Intake @ Lindemann Rd. C962352 12/12/96 Pentachlorophenol 0 0.2 Jjg/L

Old River at Bacon Island C953054 12/6/95 Pentachlorophenol 0 0.2 ~g/L

Old River at Bacon Island C960420 3/13/96 Pentachlorophenol 0 0.2 Jjg/L

I Old River at Bacon Island C961286 6/12/96 Pentachlorophenol 0 0.2 Jjg/L

Old River at Bacon Island . C961845 9/11/96 Pentachlorophenol 0 0.2 Jjg/L

Old River af Bacon Island C962333 12/11/96 Pentachlorophenol 0 0.2 JJg/L

I
Old River nr. Byron (St 9) C961285 6/12/96 Pentachlorophenol 0 0.2 Jjg/L

Old River nr. Byron (St 9) C961844 9/11/96 Pentachlorophenol 0 0~2 Jjg/L

Old River nr. Byron (St 9) , C962332 12/11/96 Pentachlorophenol 0 0.2 Jjg/L

Barker Slough P.P. C961974 9/30/96 Phorate 0 0.01 Jjg/L

I Barker Slough P~P. C961974 9/30/96 Phosalone 0 0.02 ~g/L

Barker SloughP.P. C961974 9/30/96 Phosmet 0 0.02 IJg/L

Barker Slough P.P. C953043 12/6/95 Picloram· 0 0.1 IJg/L

I Barker Slough P.P. C960401 3/7/96 Picloram 0 0.1 IJg/L

Barker Slough P.P. C961403 6/6/96 Picloram 0 0.1 IJg/L

Barker Slough P.P. C962329 12/5/96 Picloram 0 0.1 IJg/L

I
Contra Costa PP Number 01 C953045 12/6/95 Picloram 0 0.1 IJg/L

Contra Costa PP Number 01 C960403 3/7/96 Picloram 0 0.1 IJg/L

Contra Cost~ PPNumber 01 C9'61404 6/6/96 Picloram 0 0.1 Jjg/L

Contra Costa PP Number 01 C962330 12/5/96 Picloram 0 0.1 IJg/L

I Delta P.P. Headworks C953062 12/7/95 Picloram 0 0.-1 IJg/L

Delta P.P. Headworks C960428 3/14/96 Picloram 0 0.1 IJg/L

Delta P.P. Headworks C961406 6/13/96 Picloram 0 0.1 fJg/L

I Delta P.P. Headworks C961853 9/12/96 Picloram 0 0.1 IJg/L

pMC Intake @ Lindemann Rd. C953061 12/7/95 Picloram 0 0.1 bl9/L

I?MC I~take @ Lindemann Rd. C960427 3/14/96 Picloram 0 0.1 JJg/L

I
DMC Intake @ Lindemann Rd. C961408 6/13/96 Picloram 0 0.1 Jjg/L

DMC Intake @ Lindemann Rd: C961852 9/12/96 'Picloram 0 0.1 ~g/L

DMC Intake .@ Lindemann Rd. C962352 12/12/96 Picloram 0 0.1 IJg/L

Old River at Bacon Island C953054 12/6/95 Picloram 0 0.1 Jjg/L

I Old River at Bacon Island C960420 3/13/96 Picloram 0 0.1 ~g/L

Old River at Bacon Island C961286 6/12/96 Piclpram 0 0.1 IJg/L

Old River at Bacon Island C961845 9/11/96 Picloram 0 0.1 ~g/L

I
Old River at Bacon Island C962333 12/11/96 Picloram 0 0.1 Jjg/L

Old River nr. Byron (St 9) C961285 6/12/96 Picloram 0 O~1 Jjg/L

Old River nr. Byron (St 9) C9~1844 9/11/96 Picloram 0 0.1 ~g/L

Old River nr. Byron (St 9) C962332 12/11/96 Picloram 0 0.1 Jjg/L

I Barker Slough P.P. C953043 12/6/95 Potassium, Diss. 1.3 0.1 mg/L

Barker Slough .P.P. C960401 3/7/96 Potassium, Diss. 2 0.1 mg/L

Barker Slough P.P. C961830 9/5/96 Potassium, Diss. 2.1 0.1 mg/L

I Barker Slough P.P. C962321 12/5/96 Potassium, Diss. 2.5 0.1 mg/L

Contra Costa PP Number 01 0953045 12/6/95 Potassium, Diss. 1.4 0.1 mg/L

Contra Costa PP Number 01 C960403 317/96 Potassium, Diss. 3 0.1 mg/L

I
Contra Costa PP Number 01 C961832 9/5/96 Potassium, Diss. 1.8 0.1 mg/L

Contra Costa PP.Number 01 C962323 12/5/96 Potassium, Diss. 3.8 0.1 mg/L

Delta P.P. Headworks C953062 1217/95 Potassium, Diss. 1.6 0.1 mg/L

Delta P.P. Headworks C960428 3/14/96 Potassium, Diss. 2 0.1 mg/L

I Delta P.P. Headworks C961859 9/12/96 Potassium, Diss. 1.8 0.1 mg/L

Delta P.P. Headworks C962346 12/12/96 Potassium, Diss. 3 0.1 mg/L

DMC Intake @ Lindemann Rd. C953061 12/7/95 Potassium, Diss. 1.4 0.1 mg/L

I
DMC Intake @ Lindemann Rd. ,C960427 3/14/96 Potassium, Diss. 1~9 0.1 mg/L

DMC Intake @ Lindemann Rd. C961855 9/12/96 Potassium, Diss. 2.7 0.1 mg/L

DMC Intake @ Lindemann Rd. C961858 9/12/96 Potassium, Diss. 2.8 0.1 mg/L

I
DMC Intake @ Lindemann Rd. C962345 12/12/96 Pot~ssium, Diss. 2.3 0.1 mg/L

Old River at Bacon Island C953054 12/6/95 Potassium, Diss. 0.8 0.1 mg/L
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Table 9-4. New Parameter Study 1995/96, Sample Results I
,DWRSite Sample ID Sample Date Analyte Name Result Detection Limit Units

IOld River at Bacon Island C960420 3/13/96 Potassium, Diss. 1.8 0.1 mg/L

Old River at Bacon Island C961851 9/11/96 Potassium. Diss. 1.6 0.1 mg/L

Old River at Bacon Island C962339 12/11/96 Potassium, Diss. 3.9 0.1 mg/L

IOld River nr. Byron (St 9) C953051 12/6/95 Potassium, Diss. 1.1 0.1 mg/L'

Old River nr. Byron (St 9) C960417 3/13/96 Potassium. Diss. 1.9 0.1 mg/L

Old River nr. Byron (St 9) C961848 9/11/96 Potassium. Diss. 1.7 0.1 mg/L

Old River nr. Byron (St 9) C962336 12/11/96 Potassium, Diss. 4 0.1 mg/L IBarke~ Slough P.P. C961974 9/30/96 Profenofos 0 0.01 IJg/L

Barker Slough P.P. C953043 12/6/95 Prometryn 0 2 IJg/L

Barker Slough P.P. C960401 3/7/96 Prometryn 0 2 1J9/L IBarker Slough P.P. C961403 6/6/96 Prometryn 0 2 1J9/L

Barker Slough P.P. C961974 9/30/96 Prometryn 0 0.1 IJg/L

Barker Slough P.P. C962329 12/5/96 Prometryn 0 2 IJg/L

IContra Costa PP Number 01 C95'3045 12/6/95 Prometryn 0 2 IJg/L

Contra Costa PP Number 01 C960403 317/96 Prometry.n 0 2 1J9/L

Contra Costa PP Number 01 C961404 616/96 Prometryn 0 2 IJg/L

Contra Costa PP Number 01 C962330 12/5/96 Prometryn 0 2 1J9/L IDelta P.P. Headworks C953062 1217195 Prometryn 0 2 1J9/L

Delta P.P. Headworks C960428 3/14/96 Prometryn 0 2 1J9/L

Delta P.P. Headworks C961406 6/13/96 Prometryn 0 2 IJg/L

IDelta P.P. Headworks C961853 9/12/96 Prometryn 0 2 1J9/L

DMC Intake @ Lindemann Rd. C953061 12/7/95 Prometryn 0 2 1J9/L

.DMC Intake @ Lindemann Rd. C960427 3/14/96 Prometryn 0 2 1J9/L .

IDMC Intake @,Lindemann Rd. C961408 6/13/96 Prometryn 0 2 1J9/L

DMC Intake @ Lindem.ann Rd. C961852 9/12/96 Prometryn 0 2 IJg/L

DMC Intake @ Lindemann Rd. C962352 12/12/96 Prometryn 0 2 1J9/L

Old River at Bacon Island C953054 12/6/95 Prometryn 0 2 1J9/L IOld River at Bacon 'Island ' C960420 3/13/96 Prometryn 0 2 1J9/L

Old River at Bacon Island C961286. 6/12/96 Prometryn 0 2 Jjg/L

Old River at Bacon Island C961845 9/11/96 Prometryn 0 2 1J9/L

IOld River at Bacon Island C962333 '12/11/96 Prometryn 0 2 IJg/L

Old River nr.. Byron (St 9) C961285 6/12/96 Prometryn 0 2 1J9/L

Old River nr. Byron (St 9) C961844 9/11/96 Prometryn 0 2 IJgloL

qld River nr. Byron (5t 9) C962332 12/11/96 Prometryn 0 2 1J9/L IBarker Slough P.P. C953043 12/6/95 Propachlor 0 0.5 IJg/L

Barker Slough P.P. C960401 3/7/96 Propachlor 0 0.5 IJg/L

Barker Slough P.P. C961403 6/6/96 Propachlor 0 0.5 IJg/L IBarker Slough P.P. C962329 12/5/96 Propachlor 0 0.5 IJg/L

Contra Costa PPNumber 01 C953045 12/6/95 Propachlor 0 0.5 IJg/L

Contra Costa PP Number 01 C960403 317/96 Propachlor 0 0.5 IJg/L

IContra Costa PP Number 01 C961404 616/96 Propachlor 0 0.5' IJg/L

Contra Costa PP Number 01 C962330 12/5/96 Propachlor 0 0.5 IJg/L

Del'ta P.P. Headworks C953062 12/7/95 Propachlor 0 0.5 IJg/L

Delta P.P. Headworks C960428 3/14/96 Propachlor 0 0.5 IJg/L IDelta P.P. Headworks C961406 6/13/96 Propachlor 0 0.5 1J9/L

Delta P.P. Headworks C961853 9/12/96 Propachlor 0 0.5 IJg/L

DMC Intake @ Lindemann Rd. C953061 12/7/95 Propachlor 0 0.5 IJg/L

IDMC Intake @ Lindemann Rd. C960427 3/14/96 Propachlor 0 0.5 1J9/L
DMC I'ntake @ Lindemann Rd. C9,61408 6/13/96 Propachlor 0 0.5 1J9/L
DMC Intake @ Lindemann Rd. C961852 9/12/96 Propachlor 0 0.5 IJg/L

DMC Intake @ Lindemann Rd. C962352 12/12/96 Propachlor 0 0.5 1J9/L IOld River at Bacon Island C953054 12/6/95 Propachlor 0 0.5 IJg/L

Old River at Bacon Island C960420 3/13/96 Propachlor 0 0.5 1J9/L
bid River at Bacon Island C961286 6/12/96 Propachlor 0 0.5 1J9/L IOld River at Bacon Island C961845 9/11/96 P~opachlor 0 0.5 1J9/L
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I Table 9.-4. New Parameter Study 1995/96 Sample Results

I
DWRSite Sample 10. Sample Date Analyte Nam~ Result Detection Limit Units

Old River at Bacon Island C962333 12/11/96 Propachlor 0 0.5 1J9/L
Old River nr. Byron (St9) C96.1285 6/12/96 Propachlor 0 0.5 1J9/L

I
Old River nr. Byron (St 9) C961844 9/11/96 Propachlor 0 0.5 IJg/L

Old River nr. Byron (St 9) C962332 12/11/96 Propachlor 0 0.5 1J9/L
Barker Slough P.P. C961974 9/30/96 Propetamphos 0 0.05 1J9/L
Barker Slough P.P. C961974 9/30/96 5,5,5-Tributyl Phosphorotrithi 0 0.01 IJg/L

I Barker Slough P.P. C953043 12/6/95 se-c-Butylbenzene 0 0.5 1J9/L
Barker Slough P.P. C960401 3/7/96 sec-Butylbenzene 0 0.5 IJg/L

Barker Slough P.P. C961403 6/6/96 sec-Butylbenzene 0 0.5 IJg/L

I
Contra Costa PP Number 01 C953045 12/6/95 ~ec-Butylbenzene 0 0.5 1J9/L

Contra Costa PP Number 01 C960403 317196 sec-Butylbenzene 0 0.5 IJg/L

Contra Costa PP Number 01 C961404 616/96 sec-Butylbenzene 0 0.5 1J9/L

Delta P.P. Headworks C953062 12/7/95 sec-Butylbenzene 0 0.5 1J9/L

I Delta P.P. Headworks C961406 6/13/96 sec-Butylbenzene 0 0.5 1J9/L

Delta P.P. Headworks C961853 9/12/96 sec-Butylbenzene 0 0.5 IJg/L

DMC Intake @ Lindemann Rd. C953061 12/7/95 sec-Butylbenzene 0 0.5 1J9/L

I DMC Intake @ Lindemann Rd. C960427 3/14/96 sec-Butylbenzene 0 0.5 IJg/L

DMC Intake @ Lindemann Rd. C961408 6/13/96 sec-Butylbenzene 0 0.5 IJg/L

DMC Intake @ Lindemann Rd. C961852 9/12/96 sec-Butylbenzene 0 0.5 1J9/L

I
DMC Intake @ Lindemann Rd. C962352 12/12/96 sec-Butylbenzene 0 0.5 1J9/L

Old River at Bacon Island C953054 12/6/95 sec-Butylbenzene 0 0.5 1J9/L

Old River at Bacon Island C960420 3113/96 sec-Butylbenzene 0 0.5 1J9/L

Old River at Bacon Island C961286 6/12/96 sec-Butylbenzene 0 0.5 IJg/L

I Old River at Bacon Island C961845 9/11/96 sec-Butylbenzene 0 0.5 1J9/L

Old River at Bacon Island C962333 .12/11/96 sec-Butylbenzene 0 0.5 IJg/L

Old River nr. Byron (St 9) C961285 .6/12/96 sec-Butylbenzene 0 0.5 1J9/L

I Old River nr. Byron (St 9) C961844 ,9/11/96 sec-Butylbenzene 0 0.5 IJg/L

Old River nr. Byron (St 9) C962332 12/11/96 sec-Butylbenzene 0 0.5 1J9/L

Barker Slough P.P. C953043 12/6/95 Selenium, Diss. 0 0.,001 mg/L

I
Barker Slough P.P. C960401 3/7/96 Selenium, Diss. 0 0.001 mg/L

Barker Slough P.P. C961830 9/5/96 Selenium, Diss. 0 0.001 . mg/L

Barker Slough P.P. C962321 12/5/96 Selenium, Diss. 0 0.001 mg/L

Contra Costa PP Number 01 C95304.5 12/6/95 Selenium, Diss. 0 0.001 mg/L

I Contra Costa PP Number 01 C960403 317/96 Selenium, Diss. 0 0.001 mg/L

Contra Costa PP Number 01 C961832 9/5/96 Selenium, Diss. 0 0.001 mg/L

Contra Costa PP Number 01 C962323 12/5/96 Selenium, Diss. 0 0.001 mg/L

I
Delta P.P. Headworks C953062 12/7/95 Selenium, Diss. 0 0.001 mg/L

Delta P.P. Headworks C960428 3/14/96 Selenium, Diss. 0 0.001 mg/L

Delta P.P. Headworks C961406 6/13/96 Selenium, Diss. 0 0.001 mg/L

Delta P.P. Headworks C961859 9/12/96 Selenium, Diss. 0 0.001 mg/L

I Delta P.P. Headworks C961853 9/12/96 Selenium, Diss. 0 0.001 mg/L

Delta P.P. Headworks C962346 12/12/96 Selenium, Diss. 0 0.001 mg/L

DMC Intake @ Lindemann Rd. C953061 12/7195 Selenium, Diss. 0 0.001 mg/L

I DMC Intake @ Lindemann Rd. C960427 3/14/96 Selenium, Diss. 0 0.001 mg/L

DMC Intake @ Lindemann Rd. C961408 6/13/96 Selenium, Diss. 0.001 0.001 mg/L

DMC Intake @ Lindemann Rd. C961852 9/12/96 Selenium, Diss. '0.002 0.001 mg/L

I
DMC'lntake @ Lindemann Rd. C961858 9/12/96 Selenium, Diss. 0.002 0.001 mg/L

DMC Intake @ Lindemann Rd. C961855 9/12/96 Selenium, Diss. 0.002 0.001 mg/L

DMC Intake @ Lindemann Rd. C962352 12/12/96 Selenium, Diss. 0 0.001 mg/L

DMC Intake @ Lindemann Rd. C962352 12/12/96 Selenium, Diss. 0 0.001 mg/L

I Old River at Bacon Island C953054 12/6/95 Selenium, Diss. 0 0.001 mg/L

Old River at Bacon Island C960420 3/13/96 Selenium, Diss. 0 0.001 mg/L

Old River at Bacon Island C961286 6/12/96 Selenium, Diss. 0 0.001 mg/L

I Old River at Bacon Island C961845 9/11/96 Selenium, Diss. 0 0.001 mg/L
Old River at Bacon Island C962333 12/11/96 Selenium, Diss. 0 0.001 mg/L
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 
Barker Slough P.P. 
Barker Slough P.P. 

C961285 

C961285 

C961844 

C962332· 

C953043 

C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P .. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961830 

C962321 

C953045 

C960403 

C961832 

C962323 

C953062 

C960428 

C961859 

C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

bMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

C960420 

C961851 

C962339 

C953051 

C960417 

C961848 

C962336 

C953043 

6/12/96 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1215/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

9/5/96 

1215/96 

12/6/95 

317196 

9/5/96 

1215/96 

12/7/95 

3114/96 

9/12/96 

12/12/96 

12/7195 

3114/96 

9/12/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

Analyte Name 

Selenium, Diss. 

Selenium, Diss. 

Selenium, Diss. 

Selenium, Diss. 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Simazine 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Sodium, Diss. 

Spec. Conductance 

9-80 

Result 

o 
o 
o 
o 
o 

1.3 
o 
o 
o 

0.7 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

21 

27 

19 

35 

18 

104 

29 

87 

32 

28 

22 

47 

30 

30 

61 

61 

22 

15 

30 

19 

62 

16 

34 

19 

61 

285 

Detection Limit Units 

0.001 mg/L 

0.001 mg/L 

0.001 mg/L 

0.001 mg/L 

1 IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

IJg/L 

1J9/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 

1J9/L 

IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWR Site Sample 10 Sample Date 

Barker Slough P,P'. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

C960401 

C961830 

C962321 

C953045 

C960403 

C961832 

Contra Costa PP Number 01 C962323 

Delta P.P. Headworks C953062 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960428 

C961859 

C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) , 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961851 

C962339 

C953051 

C960417 

C961848 

C962336 

C953043 

C960401 

, C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (SI9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961830 

Barker Slough P.P. C962321 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961832 

Contra Costa PP Number 01 C962323 

Delta P.P. Headworks C953062 

317196 

9/5/96 

1215/96 

12/6/95 

317196 
9/5196 . 

1215/96 

1217195 

3/14/96 

9/12/96 

12/12/96 . 

1217195 

3/14196 

9/12/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

.12/6/95 

3/7/96 

6/6/96 

1217/95 

6113/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

9/5/96 

1215/96 

12/6/95 

317196 

9/5196 

1215/96 

12/7/95 

Analyte Name 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

. Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Spec. Conductance 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Styrene 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

9-81 

Result 

312 

261 

398 

213 

898 

283 

688 

323 

285 

246 

412 

335 

306 

602 

577 

226 

188 

320 

224 

494 

217 

325 

229 

513 

a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
o 
o 
o 
o 
o 
o 
o 
o 

22 

21 

18 

31 

16 

125 

17 

38 

28 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1l9/L 

1l9/L 

1l9/L 

1l9/L 
Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 
Ilg/L 

Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 

1l9/L 
Ilg/L 

Ilg/L 

Ilg/L 

1l9/L 

1l9/L 
Ilg/L 

1l9/L 
Ilg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L' 

mg/L 

mg/L 

mg/L 

mg/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Delta P.P. Headworks 

Delta P.P. Headworks. 

C960428 

C961859 

Delta P.P. Headworks C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

-DId River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

. Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961851 

C962339 

C953051 

C960417 

C961848 

C962336 

C960401 

C961830 

C961974 

C962321 

C960403 

C961832 

C962323 

C960428 

C961859 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C961858 

Old River at Bacon Island. C960420 

Old River at Bacon Island C961851 

Old River at Bacon Island C962339 

Old River nr. Byron (St 9) C960417 

Old River nr. Byron (St 9) C961848 

Old River nr. Byron (St 9) C962336 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta POP. Headworks 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann .Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

3/14/96 

9/12/96 

12/12/96 

12/7195 

3114/96 

9/12/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

317/96 

9/5/96 

9/30/96 

12/5/96 

317196 

9/5/96 

1215/96 

3114/96 

9/12/96 

3/14/96 

9/12/96 

9/12/96 

3/13/96 

9/11/96 

12/11/96 

3113196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

6/6/96 

1217195 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

"6112196 

9/11/96 

Analyte Name 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss; 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

Sulfate, Diss. 

T.Organic Carbon 

T.Organic Carbon 

T.Or~anic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

T.Organic Carbon 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

tert-Butylbenzene 

9-82 

Result 

37 

15 

28 

33 

39 

73 

73 

23 

12 

44 

10 

24 

17 

42 

14 

28 

12.4 

4.3 

4.8 

4.6 

6.9 

2.4 

2.9 

4 

2.4 

3.7 

3 
3 

4.2 

2.3 

3.6 

4.3 

2.7 

3.8 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L. 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

jJg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

C953054 

C960420 

C961285 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. 0961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

C953054 

C960420 

12/11/96 

1216/95 

3nt96 

6/6/96 

1216/95 

3nt96 

6/6196 

1217/95 

6113/96 

9/12/96 

12nt95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

3nt96 

12/6/95 

317196 

1217/95 

3114/96 

6/13/96 

12nt95 

3/14/96 

6/13/96 

12/6/95 

3113/96 

6/12/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/6/95 

3nt96 

6/6196 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

Analyte Name 

tert-Butylbenzene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Tetrachloroethene 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thiobehcarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

9-83 

Result 

o 
o 
o 
O. 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

.0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.002 

0.002 

0.002 

0.002 

0.002 

0.002 

0.002 

0.002 

0.002 

0.002 

0.002 

0.002 

0.002 

1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L. 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 

1J9/L 
1J9/L 
mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
1J9/L 

1J9/L 
1J9/L 
1J9/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
1J9/L 

1J9/L 
1J9/L 
1J9/L 

1J9/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample ID Sample Date 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Barker Slough P.P. 
Contra Costa PP Number 01 

Contra Costa PP Number 01 

. Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DtvlC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron(St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 
Barker Slough P.P. 

. C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

6/12/96 

9/11/96 

12/11/96 

6/12/96 

9/11/96 

12/11/96 

12/6/95 

317196 

6/6/96 

12/6/95 

3/7/96 

6/6/96 

12/7/95 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6/95 

3/13/96 

6/12/96 

9/11/96 

12/11/96 

6/12196 

9/11/96 

12/11/96 

12/6/95 

317/96 

6/6/96 

12/5/96 

12/6/95 

3/7/96 

6/6/96 

12/5/96 

12/7/95 

3/14/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6/95 

3/13/96 

6/12/96 

9/11/96 

12/11/96 

6112/96 

9/11/96 

12/11/96 

12/6195 

317196 

Analyte Name 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Thiobencarb 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Toluene 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

. Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

Total Cyanide 

. Total Cyanide 

Total Cyanide 

Total Dissolved Solids 

Total Dissolved Solids 

9-84 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
a 
a 
a 
a 
a 

162 

194 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
~g/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
1J9/L 
IJg/L 

1J9/L 
1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

mg/L 

mg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961830 

C962321 

C953045 

C960403 

C961832 

C962323 

C953062 

C960428 

C961859 

Delta P.P. Headworks C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961855 

DMC Intake @ Lindemann Rd. C961858 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C960420 

C961851 

C962339 

C953051 

C960417 

C961848 

C962336 

C953043 

C960401 

C961403 

C961974 

C962329 

C953045 

C960403 

C961404 

C962330 

C953062 

C960428 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

C953054 

·C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401· 

C961403 

C953045 

C960403 

C961404 

9/5/96 

1215/96 

12/6/95 

317196 

9/5/96 

1215/96 

12/7/95 

3114/96 

9/12/96 

12/12/96 

1217195. 

3/14/96 

9/12/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

3113/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

9/30/96 

. 12/5/96 

12/6/95 

317196 

6/6/96 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

317196 

6/6/96 

Analyte Name 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Total Dissolved Solids 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene 

Toxaphene· 

Toxaphene 

Toxaphene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

9-85 

Result 

157 

227 

124 

524 

155 

359 

177 

161 

143 

222 

191 

174 

340 

333 

128 

109 

180 

114 

251 

128 

184 

135 

344 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

. 1 
1 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/l 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 

)Jg/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

Delta P.P. Headworks 

Delta P.P. HeadWorks 

Delta P.P. HeadWorks 

C953062 

C961406 

C961853 

DMC Intake @ Liridemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

C960420 

C961286 

C961845 

Old River at Bacon Island C962333 

Old River nr.Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough PP. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa PP Number 01 C961404 

Contra Costa PP Number 01 C962330 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

12/7/95 

6113/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6/96 

1216/95 

317196 

6/6/96 

1217/95 

6/13/96 

9/12/96 

12/7/95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

12/6/95 

3/13/96 

6/12/96 

9/11/96 

12/11/96 

6/12/96 

9/11/96 

12/11/96 

12/6/95 

3/7/96 

6/6/96 

12/5/96 

12/6/95 

3/7/96 

6/6/96 

12/5/96 

12/7/95 

3/14/96 

6/13/96 

9/12/96 

12/7/95 

3/14/96 

6/13/96 

9/12/96 

12/12/96 

Analyte Name 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

trans-1,3-Dich loropropene 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

9-86 

Result 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.JglL 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

. f.Jg/L 
f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L 

f.J9/L 
f.Jg/L 

f.Jg/L 
f.Jg/L 

f.J9/L 
f.Jg/L 

f.Jg/L 

f.Jg/L 

f.Jg/L . 

I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 9-4. New Parameter Study 1995/96 Sample Results 

DWR Site Sample 10 Sample Date 

Old River at Bacon Island 

Old River at Bacon Island 

Old River .at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

Delta P.P, Headworks C961853 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Barker Slough P.P. C961403 

Barker Slough P.P. C962329 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Contra Costa, PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C961404 

C962330 

C953062 

C960428 

Delta P.P, Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

12/6/95 

3113/96 

6/12196 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

9112196 

9/12/96 

12/12/96 

6112/96 

9/11/96 

12111/96 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

6/6/96 

1217195 

6/13/96 

9/12/96 

1217195 

3/14/96 

6/13/96 

9/12196 

12112/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

317196 

6/6196 

1215/96 

12/6/95 

317196 

6/6196 

1215/96 

12/7/95 

3114/96 

6/13/96 

9/12196 

1217195 

3/14/96 

6/13/96 

9/12/96 

Analyte Name 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile 

Trichloroacetonitrile ' 

Trichloroethene 

Trichloroethene 

Trichloroethene 

Trichloroethene 

Trichloroethene 

Trichloroethene 

Trichloroethene 

Trichloroethene 

Trichloroethene 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 
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Detection Limit Units 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0,5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

5 
5 

5 

5 

5 

5 

5 
5 

5 

5 

5 

5 

5 

5 
5 

5 

1J9/L 

1J9/L 
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'lJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 
1J9/L 

1J9/L 
1J9/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

1J9/L 

1J9/L 
IJg/L 

1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 
IJg/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 

1J9/L 
1J9/L 

1J9/L 
1J9/L 

1J9/L 
IJg/L 



Table 9-4. New Parameter Study 1995/96 Sample Results 

DWRSite Sample 10 Sample Date 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island 

Old River at Bacon Island 

Ola River at Bacon Island 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

C953054 

C960420 

C961286 

C961845 

C962333 

C961285 

C961844 

C962332 

C953043 

C962321 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C962323 

Contra Costa PP Number 01 C962323 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953062 

C962346 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C962345 

Old River at Bacon Island 

Old River at Bacon Island 

Old River nr. Byron (St 9) 

Old River nr. Byron (St 9) 

Barker Slough P.P. 

Barker Slough P.P. 

Barker Slough P.P. 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Contra Costa PP Number 01 

Delta P.P. Headworks 

Delta P.P. Headworks 

C953054 

C962339 

C953051 

C962336 

C953043 

C960401 

C961403 

C953045 

C960403 

C961404 

C953062 

C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

DMC Intake @ Lindemann Rd. C960427 

DMC Intake @ Lindemann Rd. C961408 

DMC Intake @ Lindemann Rd. C961852 

DMC Intake @ Lindemann Rd. C962352 

Old River at Bacon Island C953054 

Old River at Bacon Island C960420 

Old River at Bacon Island C961286 

Old River at Bacon Island C961845 

Old River at Bacon Island C962333 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961285 

Old River nr. Byron (St 9) C961844 

Old River nr. Byron (St 9) C962332 

Barker Slough P.P. C953043 

Barker Slough P.P. C960401 

Contra Costa PP Number 01 C953045 

Contra Costa PP Number 01 C960403 

Delta P.P. Headworks C953062 

Delta P.P. Headworks C960428 

Delta P.P. Headworks C961406 

Delta P.P. Headworks C961853 

DMC Intake @ Lindemann Rd. C953061 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

9/11/96 

12/11/96 

12/6195 

12/5/96 

12/6/95 

12/5/96 

12/5/96 

12/7/95 

12/12/96 

12/7195 

12/12/96 

12/6195 

12111/96 

12/6/95 

12/11/96 

12/6195 

317196 

6/6196 

1216/95 

317196 

6/6196 

1217195 

6/13/96 

9/12/96 

12/7/95 

3114/96 

6/13/96 

9/12/96 

12/12/96 

12/6195 

3113/96 

6/12/96 

9/11/96 

12/11/96 

6112196 

6/12196 

6/12/96 

9/11/96 

12/11/96 

12/6195 

317196 

12/6/95 

317196 

1217195 

3/14/96 

6/13/96 

9/12/96 

1217195 

Analyte Name 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Trifluralin 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Turbidity, Hach. 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Zinc, Diss. 

Zinc, Diss. 

Zinc, Diss. 

Zinc, Diss. 

Zinc, Diss. 

Zinc, Diss. 

Zinc, Diss. 

Zinc, Diss. 

Zinc, Diss. 
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22 

18 

2 

2 
2 

2 

6 
6 

18 

5 

7 

5 

10 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.008 

0.028 

o 
0.005 

0.01 

0.012 

4.33 

0.007 

0.014 

Detection Limit Units 

5 

5 

5 

5 

5 
5 

5 
5 

5 

1 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

IJg/L 

IJg/L 

~g/L 

IJg/L 

1J9/L 
IJg/L 

1J9/L 
1J9/L 
1J91L 
NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
1J9/L 
IJg/L 

1J9/L 
IJg/L 

IJg/L 

1J9/L 

1J9/L 
IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

1J9/L 
1J9/L 
IJg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
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I Table 9-4. New Parameter Study 1995/96 Sample Results 

I 
DWRSite Sample ID Sample Date Analyte Name Result Detection Limit Units 

DMC Intake @ Lindemann Rd. C960427 3/14/96 Zinc, Diss. 0.012 0.005 mg/L 

DMC Intake @ Lindemann Rd. C961408 6/13/96 Zinc, Diss. 0.014 0.005 mg/L 

I 
DMC Intake @ Lindemann Rd. C961852 9/12/96 Zinc, Diss. 0.018 0.005 mg/L 

DMC Intake @ Lindemann Rd. C962352 12/12/96 Zinc, Diss. 0.013 0.005 mg/L 

Old River at Bacon Island C953054 12/6195 Zinc, Diss. 0.014 0.005 mg/L 

Old River at Bacon Island C960420 3113/96 Zinc, Diss. 0.022 0.005 mg/L 

I Old River at Bacon Island C961286 6/12/96 Zinc, Diss. 0.008 0.005 mg/L 

Old River at Bacon Island C961845 9/11/96 Zinc, Diss. 0.016 0.005 mg/L 

Old River at Bacon Island C962333 12/11/96 Zinc, Diss. 0 0.005 mg/L 

I 
Old River nr. Byron (St 9) C961285 6/12/96 Zinc, Diss. 0.008 0.005 mg/L 

Old River nr. Byron (St 9) C961285 6/12/96 Zinc, Diss. 0.008 0.005 mg/L 

Old River nr. Byron (St 9) C961844 9/11/96 Zinc, Diss. 0.013 0.005 mg/L 

I 
Old River nr. Byron (St 9) C962332 12/11/96 Zinc, Diss. 0.007 0.005 mg/L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Chapter 10. Simulated Distribution System Testing for Disinfection Byproducts 
and Escherichia coli Data for Delta Waters 

Simulated distribution system total halomethane, haloacetic acid(5), .and 
haloacetic acid(6) results from monitoring of drinking water quality in the American, 
Sacramento, and San Joaquin Rivers and the Delta from April 1996 through January 
1997 are reported in Table 10-1. The SOS THM results are being compared with those 
from the traditional OWR THMFP analyses. For clarity, plots of the SOS TTHM and 
SOS HAA5 concentrations (Jlg/L) versus date have been grouped by sampling station 
(see Figures 10-1 to 10- 8). 

On these plots, the current MCLs and proposed Stage 1 and Stage 2 MCLs 
values are marked by lines. It is apparent that water quality varied widely from one 
sampling station to another. While some stations provided water that meets the 
proposed TTHM and HAA5 MCLs during parts of the year, other stations did not. The 
increased concentrations measured in mass/volume units for Mallard Island dU,ring the 
low flow months are likely due to the influence of bromide in sea water. In particular, 
with the HAA5 data there appears to be increases in the values during December to 
January sampling events. The January data were collected following the major storm 
event that occurred at the beginning of 1997. 

OWR has a large database of THMFP results at various sampling locations. 
More recently, OWR performs the SOS method THM and HAA analyses. From 
April 1996 to January 1997, we correlated the traditional OWR THMFP analysis results 
with those from SOS TTHM analyses. Combining data from all stations (n = 126) on a 
mass concentration (Jlg/L) provided a correlation R(squared) of 0.72 (see Figure 10-9). 
This correlation is weakened by the data from the Sacramento River at Mallard Island, a 
sampling station that produces higher concentrations of the brominated halomethanes. 
With Mallard Island data deleted, the correlation R(squared) value increased to 0.82. 
When data from the individual sampling stations (n - 10 at each station) are run 
through the same statistical treatment, the R(squared) values ranged from - 0.0 to - 1 
(see Table 10-2). 

A recalculation of the SOS TTHM data of a molar concentration (Jlmol/L), 
eliminated the weighing factor of bromine versus chlorine, provided a correlation 
R(squared) value of 0.82 (see Figure 10-10). These comparisons are presented by 
sampling station so that outlying values can be identified. When compared on a 
mol SOS/mass FP there was no improvement in this correlation without the 
Mallard Island data. To see the SOS TTHM axis in Jlgram carbon/Liter (carbon 
equivalents) multiply the SOS TTHM axis values by 12 (see Figure 10-11). These 
comparisons indicated that the historical OWR database of THMFP values can be used 
to estimate what historical SOS THM and HAA values would have been. 
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Table 10-1. Simulated Distribution System Testing of Delta Channel Waters for Trihalomethanes and Haloacetic Acids 
SDS Trlhalomethanes ("giL) SDS Haloacetic Acids ("giL) CIDose CI Residual 

Sampling Site Sample Number Sampling Date CHCI3 BDCM DBCM CHBr3 TTHM BAA BCAA CAA DBAA DCAA TCAA· HAA6 HAAS (mg/L) (mg/L) -,,-H 
American River at W T.P. C960826 4/3196 63 <10 <10 <10 63 <1 <1 <1 <1 18 19 37 37 3 1.04 8.28 
American RiveratW.T.P. C961 044 5/1/96 52 3 <1 <1 55 <1 1.1 <1 <1 18 18 37.1 36 3 1.59 8.27 
American River at WT.P. C961242 6/5/96 70 2 <1 <1 72 <1 <1 <1 <1 27 28 55 55 3 1.08 8.24 
American River at W.T.P. C961634 7110/96 65 2 <1 <1 67 <1 <1 <1 <1 18 19 37 37 3 1.62 8.25 
American River at W.T.P. C961711 8n/96 46 2 <1 <1 48 <1 3 <1 <1 24 20 47 44 2 0.83 8.19 
American River at W.T.P. C961840 9/4196 48 2 <1 <1 50 <1 1.4 <1 <1 18 12 31.4 30 2 0.84 8.24 
American River at WT.P. C961984 1012196 50 2 <1 <1 52 <1 <1 <1 <1 15 12 27 27 2 1.1 8.22 
American River at W.T.P. C962152 11/6196 38 2 <1 <1 40 <1 <1 <1 <1 14 12 26 26 2 1.2 8.25 
American River at W.T.P. C962313 1214/96 48 2 <1 <1 50 <1 <1 <1 <1 18 14 32 32 2 0.86 8.22 
American River at W.T.P. C962416 1/9/97 66 1 <1 <1 67 <1 1 <1 <1 25 25 51 50 2 0.52 8.25 
Banks Pumping Plant Headworks C960846 4/11/96 76 47 19 <10 142 1 25 <1 8.1 37 37 108.1 83.1 5 1.12 8.22 
Banks Pumping Plant Headworks C961081 5/9/96 67 46 23 2 138 2.5 17 <1 3.7 26 23 72.2 55.2 5 1.5 8.24 Banks Pumping Plant Headworks C961282 6113/96 88 28 7 <1 123 <1 9.5 <1 <1 31 20 60.5 51 5 1.24 8.2 Banks Pumping Plant Headworks C961664 7/18/96 78 22 5 <1 105 1.7 6.1 <1 <1 33 26 66.8 60.7 4 1.17 8.25 Banks Pumping Plant Headworks C961724 8/15/96 72 33 11 <1 116 1 16 <1 1.4 33 36 87.4 71.4 5 1.11 8.2 
Banks Pumping Plant Headworks C961859 9/12/96 65 31 12 <1 108 <1 9.5 <1 <1 26 19 54.5 45 4 1 8.22 Banks Pumpjng Plant Headworks C962034 10/10/96 62 36 16 2 116 <1 22 <1 3.4 36 25 86.4 64.4 4 1.42 8.22 
Banks Pumping Plant Headworks C962189 11114/96 55 42 25 2 124 <1 17 <1 4.7 23 17 61.7 44.7 5 0.46 8.24 
Banks Pumping Plant Headworks C962346 12112/96 72 60 38 4 174 1 22 <1 6.7 29 22 80.7 58.7 6 1.42 8.25 
Banks Pumping Plant Headworks C962454 1n/97 170 27 2 <1 199 <1 8 <1 <1 53 65 126 118 7 0.56 8.28 
Barker Slough Pumping Plant C960831 4/4/96 400 35 <10. <10 435 3.1 7.7 <1 <1 120 170 300.8 293.1 13 0.8 8.24 
Barker Slough Pumping Plant C961049 5/2/96 160 43 <1 <1 203 2.7 12 <1 <1 51 59 124.7 112.7 7 1.6 8.24 
Barker Slough Pumping Plant . C961247 6/6/96 130 31 <1 <1 161 <1 11 <1 <1 51 49 111 100 5 1.06 8.19 
Barker Slough Pumping Plant C961639 7/11/96 140 24 3 <1 167 1.1 6.2 <1 <1 54 49 110.3 104.1 5 1.68 6.26 
Barker Slough Pumping Plant C961773 8nt96 150 20 <1 <1 170 1.3 7.8 <1 1 48 54 112.1 104.3 5 0.86 8.19 
Barker Slough Pumping Plant C961830 9/5/96 180 21 2 <1 203 <1 6.1 <1 <1 72 77 155.1 149 6 1.44 8.2 
Barker Slough Pumping Plant C961991 10/3/96 200 24 2 <1 226 1.4 11 <1 <1 82 81 175.4 164.4 6 1.46 8.24 
Barker Slough Pumping Plant C962216 l1n/96 140 24 3 <1 167 <1 8.7 <1 <1 50 46 104.7 96 5 0.77 8.23 
Barker Slough Pumping Plant C962321 12/5/96 150 27 3 <1 180 <1 10 <1 <1 50 54 114 104 5 0.56 8.23 
Barker Slough Pumping Plant C962424 1/9/97 470 14 <1 <1 484 <1 3 12 <1 150 200 365 362 15 0.97 8.26 
Contra Costa Pumping Plant #1 C960833 4/4/96 81 61 32 <10 174 <1 16 <1 4.8 25 24 69.8 53.8 6 1.32 8.24 
Contra Costa Pumping Plant #1 C951 051 5/2/96 80 60 32 3 175 1.1 21 <1 5.8 31 28 86.9 65.9 6 1.55 8.25 
Contra Costa Pumping Plant #1 C961249 6/6/96 99 36 9 <1 144 <1 14 <1 1.4 40 31 86.4 72.4 5 1.01 8.22 
Contra Costa Pumping Plant #1 C961641 7/11/96 82 16 2 <1 100 1.2 6.5 <1 <1 35 30 72.7 66.2 4 0.91 8.27 
Contra Costa Pumping Plant #1 C961775 8nt96 62 37 16 2 117 1.8 17 <1 1.9 28 27 75.7 58.7 4 1.37 8.22 
Contra Costa Pumping Plant #1 C961832 . 9/5/96 56 34 14 1 105 2 12 <1 1.7 21 14 50.7 38.7 3 0.69 8.24 
Contra Costa Pumping Plant #1 C961993 10/3/96 53 39 22 2 116 <1 15 <1 2.9 22 10 49.9 34.9 3 0.78 8.25 
Contra Costa Pumping Plant #1 C962218 lln/96 19 38 57 23 137 1.4 16 16 <1 9.9 4.4 47.7 31.7 3 0.55 8.3 
Contra Costa Pumping Plant #1 C962323 12/5/96 19 49 86 49 203 1.9 21 <1 30 11 4.5 68.4 47.4 4 0.8 8.28 
Contra Costa Pumping Plant #1 C962426 1/9/97 220 72 16 <1 308 <1 19 <1 2 58 69 ·148 129 9. 0.76 8.25 
DMC Intake at Lindemann Road C960845 4/11/96 68 37 13 <10 118 <1 11 <1 2.8 19 19 51.8 40.8 5 0.62 8.25 
DMC Intake at Lindemann Road C961 080 5/9/96 57 41 22 2 122 2.5 14 <1 3.4 22 20 61.9 47.9 4 1.13 8.23 
DMC Intake at Lindemann Road C961281 6/13/96 47 47 38 6 138 1.2 21 <1 13 19 11 65.2 44.2 4 1 8.19 
DMC Intake at Lindemann Road C961663 7/18/96 48 47 33 5 133 1.3 19 <1 9 23 13 65.3 46.3 4 0.9 8.22 
DMC Intake at Lindemann Road C961723 8/15/96 48 53 43 8 152 <1 24 <1 12 22 16 74 50 5 0.85 6.16 
DMC Intake ai Lindemann Road C961858 9/12/96 56 53 39 6 154 2.2 18 <1 6.3 22 12 60.5 42.5 5 1.06 8.18 
DMC Intake at Lindemann Road C962033 10/10/96 63 38 18 2 121 <1 22 <1 3.7 31 18 74.7 52.7 4 0.96 8.2 
DMC Intake at Lindemann Road C962188 11114/96 40 40 28 5 113 <1 17 <1 5.5 20 12 54.5 37.5 4 0.49 8.24 
DMC Intake at Lindemann Road C962345 12/12196 140 28 4 <1 172 <1 10 <1 <1 49 53 112 102 7 1.3 8.25 
DMC Intake at Lindemann Road C962453 lnt97 160 17 <1 <1 177 <1 5 <1 <1 50 63 118 113 6 0.52 8.26 
Middle River at Borden Highway C960839 4/10/96 100 41 <10 <10 141 <1 11 <1 1.7 28 29 69.7 58.7 6 1.34 8.23 
Middle River at Borden Highway C961074 5/8196 85 52 25 2 164 1 21 <1 5 33 32 92 71 6 1.38 8.23 
Middle River at Borden Highway C961275 6/12/96 92 30 7 <1 129 <1 9.4 <1 <1 31 28 68.4 59 5 1.66 8.22 
Middle River at Borden Highway C961647 7/17/96 66 20 5 <1 91 1.7 5.5 <1 <1 26 20 53.2 47.7 3 0.5 8.24 
Middle River at Borden Highway C961717 8/14/96 87 30 8 <1 125 1.6 16 <1 1.2 37 41 96.8 80.8 4 0.78 8.19 
Middle River at Borden Highway C961849 9/11/96 77 29 9 <1 115 <1 12 <1 <1 31 27 70 58 4 1.29 8.19 
Middle River at Borden Highway C962025 10/9/96 66 37 18 2 123 <1 16 <1 2.8 27 20 65.8 49.8 41 0.55 8.21 
Middle River at Borden Highway C962197 11/13/96 63 38 18 <1 119 <1 15 <1 2.7 27 21 65.7 50.7 5 1.04 8.25 
Middle River at Borden Highway C962337 12/11/96 87 54 22 1 164 <1 20 <1 3.2 39 32 94.2 74.2 6 1.18 8.24 
Middle River at Borden Highway C962445 lnt97 170 21 1 <1 192 <1 6 <1 <1 55 72 133 127 7 0.56 8.29 
Old River at Bacon Island C960841 4/10/96 120 39 <10 <10 159 <1 9.3 <1 <1 30 38 77.3 68 6 1.5 8.24 

Old River at Bacon Island C961 076 5/8/96 89 46 19 2 156 2.8 18 <1 3.1 39 35 97.9 79.9 5 1.38 8.25 

Old River at Bacon Island C961277 6/12/96 89 16 2 <1 107 1.1 4.8 <1 <1 34 30 69.9 65.1 4 1.13 8.21 .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. .. 
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Table 10-1. Simulated Distribution System Testing of Delta Channel Waters for Trihalomethanes and Haloacetic Acids (continued)

SDS Trihalomethanes (J,lg/l) SDS H'aloacetic Acids (J,lg/L) CIDose CI Residual
Sampling Site Sample Number Sampling Date CHCI3 BDCM DBCM CHBr3 TTHM BAA BCAA CAA DBAA DCAA TCAA HAA6 HAAS (mg/l) (mall) pH

Old River at Bacon Island C961649 7/17/96 63 19 9 <1 91 <1 6.1 <1 <1 30 22 58.1 52 3 0.75 8.25Old River at Bacon Island C961719 8/14/96 57 34 16 2 109 1.6 16 <1 2.2 23 18 60.8 44.8 3 0.84 8.2Old River at Bacon Island C961851 9/11/96 57 29 10 <1 96 <1 9.8 <1 1.1 25 16 51.9 42.1 3 1.05 8.22Old River at Bacon Island C962027 10/9/96 48 35 20 2 105 1 23 <1 4.4 28 18 74.4 51.4 3 1.04 8.22Old. River at Bacon Island • C962199 11/13/96 31 44 46 10 131 1.2 19 <1 13 16 8.5 57.7 38.7 4 1.46 8.25Old River at Bacon Island C962339 12/11/96 46 63 57 13 179 1.5 26 <1 17 22 13 79.5 53.5 5 1.05 8.24Old River at Bacon Island C962447 117/97 180 18 <1 <1 198 <1 5 <1 <1 54 66 125· 120 7 1 8.27Old River near Byron C960838 4/10/96 . 110 44 <10 . <10 154 <1 10 <1 1.6 27 29 67.6 57.6 6 0.62 8.25Old River near Byron C961 073 5/8/96 73 50 24 '2 149 <1 17 <1 4.2 26 ' 22 69.2 52.2 6 1.52 8.22Old River near Byron C961274 6/12/96 88 21 3 <1 112 <1 6.4 <1 <1 30 27 63.4 57 4 1.12 8.21Old River near Byron C961646 7/17/96 78 20 9 <1 107 1.3 5.5 <1 <1 33 30 69.8 64.3 4 1.18 8.25Old River near Byron C961716 8/14/96 67 34 12 <1 113 1.6 14 <1 1.6 30 28 75~2 61.2 4 1.18 8.2Old River near Byron C961848 . 9/12/96 76 28 10 <1 114 <1 9.1 <1 <1 29 24 62.1 53 4 1.2 8.21Old River near Byron C962024 10/9/96 58 36 18 2 114 1 18 <1 2.9 28 18 67.9 49.9 4 1.5 8.23Old River near Byron C962196 11/13/96 40 46 40 7 133 <1 19 <1 10 18 11 58 39 4 1.11 8.28Old River near Byron C962336 12/11/96 54 67 60 11 192 1.4 23 <1 14 22 14 74.4 51.4 5 0.64 8.25Old River near Byron C962444 117/97· 170 15 <1 <1 185 <1 4 <1 <1 55 75 134 130 7 1.08 8.3Sac. River at Greenes landing C960825 413/96 79 <10 <10 <10 79 <1 <1 <1 <1 31 32 63 63 4 0.92 8.26
S~C. River at Greenes Landing C961 043 5/1/96 47 8 <1 <1 55 1.1 2 <1 <1 19 12 34.1 32.1 3 0.7 8.24
Sac. River at Greenes Landing C961241 6/5/96 . 58 7 . <1 <1 65 1 1.9 <1 <1 21 19 42.9 41 4 1.17 8.27
Sac. River at Greenes Landing C961633 7/10/96 58 8 <1 <1 66 <1 1.6 <1 <1 23 19 43.6 42 4 0.73 8.24
Sac. River at Greene! Landing C961710 817/96 55 8 <1 <1 63 <1 2.2 <1 <1 26 25 53.2 51 4 1.27 8.19
Sac.' River at Greenes Landing C961839 9/4/96 50 13 3 <1 66 <1 2.9 <1 <1 19 14 35.9 33 3 0.56 8.22
Sac. River at Greenes Landing C961983 10/2/96 49 9 1 <1 59 <1 1.7 <1 <1 16 8.6 26.3 24.6 4 0.64 8.2
Sac. River at Greenes Landing C962151 11/6/96 62 9 <1 <1 71 <1 .2.9 <1 <1 26 19 47.9 45 5 1.01 8.24
Sac. River at Greenes Landing C962312 12/4/96 59 9 <1 <1 68 <1 3.4 <1 <1 24 18 45.4 42 5 0.55 8.22
Sac. River at Gr:eenes landing C962415 1/9/97 68 2 <1' <1 70 <1 1 <1 <1 24 22 47 46 3 0.99 8.26
Sac. River at W. Sac. Intake C960827 413/96 88 <10 <10 <10 88 <1 1.2 <1 <1 28 31 60.2 59 4 1.25 8.24
Sac. River at W. Sac. Intake C961045 .5/1/96 53 8 <1 <1 61 2.3 1.5 <1 <1 20 20 43.8 42.3 3 1.61 8.26
Sac. River at W. Sac. Intake C961243 6/5/96 51 7 <1. <1 58 <1 2.4 <1 <1 22 19 43.4 41 3 1.27 8.22
Sac. River at W. Sac. Intake C961635 7/10196 55 6 <1 <1

. ,

61 <1 1.2 <1 <1 38.2 .20 17 37 3 1.41 8.24
Sac. River at W. Sac. Intake C961712 817/96 52 8 <1 <1 60 1.1 2.1 <1 <1 24 20 47.2 45.1 3 1:48 8.2
Sac. River at W. Sac. Intake C961841 9/4/96 57 11 1 <1 69 <1 2 <1 <1 22 17 41 39 3 1.56 8.23
Sac. River at W. Sac. Intake C961985 10/2/96 49 7 <1 <1 56 <1 1.3 <1 <1 17 14 32.3 31 3 1.45 8.22
Sac. River at W. Sac. Intake C962153 11/6/96 66 9 <1 <1 75 <1 3.1 <1 <1 26 25 54.1 51 3 1.1 8.26
Sac. River at W. Sac. Intake C962314 12/4/96 48 8 <1 <1 56 <1 2.8 <1 <1 20 14 36.8 34 2 1.57 8.~5
Sac. River at W. Sac. Intake C962417 1/9/97 63 2 <1 <1 65 <1 <1 <1 <1 24 25 49 49 3 1.48 8.25
San Joaquin River at Mossdale Bridge C960843 4/11/96 63 48 25 <10 136 <1 11 <1 3.5 18 17 49.5 38.5 5 0.44 8.24
San Joaquin River at Mossdale Bridge C961 078 5/9/96 56 40 22 2 120 2.6 8.6 <1 1.8 17 10 40 31.4 4 1.02 8.25
San Joaquin River at Mossdale Bridge C961279 6/13/96 38 45 45 11 139 1.4 22 <1 16 16 8.5 63.9 41.9 4 1.08 8.17
San Joaquin River at Mossdale Bridge C961661 7/18/96 31 49 57 ' 22 159 2 21 <1 19 15 7.2 64.2 43.2 4 0.64 8.21
San Joaquin River at Mossdale Bridge C961721 8/15/96 21 30 30 12 93 6 15 <1 8.5 12 5.4 46.9 31.9 5 0.42 8.15
San Joaquin River at Mossdale Bridge C961856 9/12/96 39 48 43 10 140 2.1 17 <1 9.6 16 7.9 52.6 35.6 5 0.64 8.21
San Joaquin River at Mossdale Bridge C962031 10/10/96 36 48 47 13 144 1.8 24 <1 14 21 9 69.8 45.8 5 0.98 8.17
San Joaquin River at Mossdale Bridge C962186 11/14/96 33 49 53 17 152 1.3 19 <1 14 16 7.3 57.6 38.6 7 1.16 8.23
San Joaquin River at Mossdale Bridge C962343 12/12/96 98 13 <1 <1 111 <1 5.8 <1 <1 51 41 97.8 92 8 1.01 8.23
San JoaqUin R~ver at Mossdale Bridge C962451 117/97 180 15 <1 <1 195 <1 4 <1 <1 50 63 117 113 7 0.86 8.28
San Joaquin River near Vernalis C961725 8/15/96 62 61 46 8 177 2.8 28 <1 10 30 24 94.8 66.8 6 1.05 8.17
San Joaquin River near Vernalis C961860 9/12/96 64 54 37 5 160 1.4 21 <1 5.4 28 18 73.8 52.8 5 1.47 8.2
Sai'l ~oaquin River near Vernalis C962035 10/10/96 58 54 43 7 162 1.4 28 <1 9.8 30 17 86.2 58.2 5 1.32 8.19
San Joaquin River near Vemalis C962190 11/14/96 38 48 47 11 144 1.3 21 <1 14 18 10 64.3 43.3 5 0.5 8.22
San Joaquin River near Vernalis C962347 12/12/96 290 22 <1 <1 312 <1 5.2 <1 <1 62 75 142.2 137 13 1.11 8.25
San Joaquin River near Vernalis C962455 1/7/97 190 12 <1 <1 202 <1 3 <1 <1 51 70 124 121 7 1.28 8.27
Sac. River at Mallard Island C960832 4/4/96 72 23 <10 <10 95 2.2 2.9 <1 <1 21 19 45.1 42.2 4 0.6 8.25
Sac. River at Mallard Island C961 050 5/2/96 60 26 9 <1 95 1.9 8.7 <1 1.1 , 23 21 55.7 47 4 1.15 8.23
Sac. River at Mallard Island C961248 ~/6/96 64 21 ;5 <1 90 1.2 6.6 <1 <1 21 18 46.8 40.2 '4 1.34 8.2
Sac. River at Mallard Island C961640 7/11/96 2 12 46 190 250 3.7 8.9 <1 46 2.7 <1 61.3 52A 4 0.69 8.22
Sac. River at Mallard Island C961774 8/7/96 <1 5 27 240 272 2.2 7 <1 59 <1 <1 68.2 61.2 .4 0.75 8.11
Sac. River at Mallard Island C961831 9/5/96 <1 6 28 230 264 3.6 4.4 <1 43 1.6 <1 52.6 48.2 4 1.4 8.15
Sac. River at Mallard Island C961992 10/3/96 <1 2 18 280 300 6.5 4.6 <1 62 3.1 <1 76.2 71.6 4 0.79 8.12
Sac. River at Mallard Island C962217 1117/96 <1 2 18 260 280 3 2.8 <1 50 1.7 <1 57.5 54.7 4 0.49 8.14
Sac. River at Mallard Island C962322 12/5/96 <1 3 22 300 325 4.7 5 <1 77 2.5 <1 89.2 84.2 6 1.08 8.16
Sac. River at Mallard Island C962425 1/9/97 160 18 <1 <1 178 <1 5 <1 <1 55 64 124 119 7 0.51 8.27
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Figure 10-1. 5DS TTHM Concentrations at American and.Sacramento Riv.ers
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Figure 10-2. 50S TTHM Concentrations

Barker Slo.ugh Pumping Plant, Banks Pumping Plant, and Delta-Mendota Canal

1/9712/9611/9610/969/96

.----+----------f--:....-.--.------.--+---.--_.__._--

7/96 8/96

.------j-----------t--

E:~:~RNOBAl
l~PMC__J

1001 v I
I Current MCl

50 t
o L--------+--.---~---------+
4ffi6 &00 6ffi6

500

450
I

c
I

400 r

I

350 -j
I
I

::J 300 .......
0)
::1.......

~

~ 2500
I

CJ1 l-
I-
tl) I

~ 200 +
I

1501

DATES



Figure 10-3. 5DS TTHMConcentrations
Cont~aCosta Pumping Plant, Old River at Bacon Island, and Old River near Byron
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Figure 10-4. SOS TTHM Concentrations

San Joaquin River, Middle River, and Sacramento River at Mallard Island
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Figure 10-5. SDSHAA5 Concentrations
American River·and Sacramento River
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Figure 10-6. 50S HAA5Concentrations
Barker Slough Pumping Plant, Banks Pumping Plant, and .Delta-Mendota Canal
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Figure 10-7. SDS HAA5 Concentrations . .
Contra Costa P.umping Plant, Old River at Bacon Island, and Old River near Byron"
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Figure 10-8. SOS HAA5 Concentrations
San Joaquin River, Middle River, and Sacramento River at Mallard Island
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Figure 10-9. DWR THMFP versus 5PS TTHM
[SOS TTHM =0.421 (OWR THMFP) - 6.055], r2 =0.72 .
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Table 10-2. DV\lR THMFP versus 50S TTHM - R2 Values by Site

.Station Name Station Location R2VALUE ·n
AMERICAN American River at Water Treatment Plant 0.506 10
SACWSACINT Sacramento River at West Sacramento Intake Structure 0.930 10
GREENES Sacramento River at Greenes Landing 0.790 10

BARKERNOBAY Barker Slough P.P. at North Bay Aqueduct 0.887 10
BANKS Banks P~P. Headworks 0.463 10
DMC Delta-Mendota Canal Intake at Lindemann Rd. 0.075 10
DMC Delta-Mendota Canal Intake at Lindemann Rd~* 0.580 9

CONCOSPP1 Contra Costa p'PNumber 1 0.708 10
OLDRIVBACIS Old River at Bacon Island 0.765 10
STATION09 Old River near Byron 0.546 10

MIDDLER Middle River at Borden Hwy. 0.595 1.0
SJRMOSSDALE San Joaquin River at Mossdale 'Bridge 0.026 10
SJRMOSSDALE San Joaquin River at Mossdale Bridge* 0.120 9
VERNALIS San Joaquin River near Vernalis 0.982 6
MALLARDIS Sacramento River at Mallard Island 0.647 10

*with one datum deleted
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Figure 10-10. DWR THMF~ versus SOS TTHM (J.lmoIlL)
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. Figure 10-11. OWR THMFP versus 50S TTHM (Jlg Carbon/L)
50S TTHM Jlg Carbon/L =0.0379 (OWR THMFP) - 1.53]

R2= 0.820

o~ ---+-------- +------,--------··--+-----------+--------1

60 I
50 +

I
. I

40 t
.-.-.
..J.......
C
0.c

30....3lr. ...ns0
0

•

I
....3lr.

mCJ1
::1-

.. ~
.......
~

•.. •
:r:

20

•• ••
I:

•• I

t/)

• •
c
en

10
..~- .... •

200 400 600 800 1,000 1,200 1,400

-10
DWR THMFP(lJg/L)'



One future option that OWR is considering is to replace the OWR THMFP
analyses with Reactivity Based analyses. Should 'hat change occur, then a similar
data collection process should take place so that further correlations between
Rea~tivity- Based results and FP results can be made.

A similar correlation of results between the SOS HAA5 and SOS TTHM has been
prepared (see Figure 10-12). Combining data from all stations ona mol/L:mol/L
concentration' basis (Jlmol/L) provides only a correlation R(squared) of 0.83. It was
suggested that this correlation could be improved with the two extreme data points
deleted·. When this exercise is performed, the correlation R(squared) value decreases
to 0.68 (Figure 10-13).

According to Paul Hutton1 of DWR's Modeling Branch, the SDS' TTHM/HAA5
ratio shoul·d be somewhat constant w~th an average value of approximately two. Thi~

does appear to be the case, as the slope of the predicted line in Figure 10-12 does .
have a value of 0.53. Plots of these ratios 'for the various groups of sampling stations
versus date are presented in Figures· 10-14 to 10-17 along with overlays (right-han.d
axis) of average values at these stations for DOC, UVA, and SpecificUVA.. The
averaged ratios varied from slightly greater than 1.84 to 2.82 (average ratio for each
grouping of sampling stations for the time period studied noted on each figure).
Seasonal.variations in the ratio appears to move with the average DOC values.

1Paul. H~tton is now with the Statewide Planning Branch.
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Figure 10-12. 50S HAA5 (J.lmoI/L) versus 50S TTHM (J.lmoI/L)
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Figure 10-13. 50S HAA5(JlmoI/L) versus SDS TTHM (JlmoI/L)
50S HAAS =0.428 (80S TTHM) + 0.012
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Figure 10-14. 80S TTHM/HAA5 R~tios (mol/mol)
versus DOC, UVA, and Spe~ific UVA
American and Sacramento Rivers

Average Ratio =1.84
1.2

2.50 I ..... , '- +1.0

I
I

2.00 + ~ '\. / / \ /~~,\ ./ J ~,·0.8 :;:)
u
u:

It)

~ ~
(3

~ ~ w
0 :t 0-
I i 1.50- U)
~ 0.6 -a
CD :t c

~
ca

,--

l ~-AMERICAN

-»- SACWSACINT ::»
1.00 + I

-GREENES - 0.4 g
I C

--+-Average DOC

~Average UVA

0.50 ·l l--tr-Average Specific UVA j .+ 0.2. . - ... ' -

0.00

4/3/96 5/1/96 6/5/96

DATES



-a.
d
I
I\)
o·

4.00

3.50

3.00

2.50 ,-

~
iE.. 2.00
:I:

~
, 1.50

1.00

0.50

Figure 10-15. ,5DS TTHM/HAA5 Ratios (mol/mol)
versus DOC, UVA~ and Specific UVA

Ba:rker Slough Pumping·Plant, Banks'Pumping Plant, and Delta~MendotaC-anal

-II- BARKERNOBAY

-ll-BANKS I Average Ratio =2.26

---DMC

-+-Average DOC

---Average UVA

~~vera!!~_SP~~!iC UVA_~ ./'. . . . . .

1.60

-6- 1'.40

1.20

~
:;:)

.- .1'.00 0u:
(3
W
0-

.- 0.80 ~,
c
ftI

<..
>

0.60 ~

o
oc

0.40

- 0.20

~ 0 0 000 A A A 6
0.00 ~-------+ I I I -+----t-- I ~----~----r- -

4/4/96 5/2/96 6/6/96 7/11/96 8/7/96 9/5/96 10/3/96 11/7/96 12/5/96 1/9/97

DATES

...........................



............................
Figure 10-16. 50S TTHM/HAA5 Ratios (mol/mol) versus DOC, UVA, and Specific UVA

.Contra Costa Pumping Plant, Old River at Bacon Island, and Old River near ·Byron
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Figure 10-17. 8DS T1HM/HAA5 Ratios (mol/mol)
versus DOC, UVA, and SP:ecific UVA

S,an Joaq·uin and- 'Midd:le Rivers, Sa'cramento River at Mallard, Island
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Chapter 11. Water Quality in the Delta and its Tributaries During the
Floods of Winter 1996-97

Introduction

I The high stream flows during the winter of 1996-97 had considerable influences
on the water quality in and around the Delta. As shown on Figure 11-1, preliminary
data indicate that the total Delta inflow for January 1997 was exceeded by only one
other month in the past 76 years (March 1983). Furthermore~ the inflow during March,
1983 was only a few percent greater than January 1997.

.Because of the availability of continuously recorded EC data, 'that parameter was
selected as an indicator of the water- quality conditions during high flow. Although some
other water quality parameters may vary with flow in opposition to the variance of EC,
there is some degree of correlation between EC and many of the other parameters,
such as TDS, chloride, and bromide.

As shown on Figure 11-2, the EC and flow during December 1996 and January
1997 are presented for the two major Delta inflow stations as well as the outflow
station. The flows used in that figure ar~as follows: (1) "Sacramento River at Freeport"
plus "Yolo Bypass" for the Greenes Landing station, (2) "San Joaquin River near·
Vernalis" for the Vernalis station, and (3) "Delta Inflow" for the Mallard Island station.
Because of the low concentrations in the Sacramento River, the EC variations at the
Greenes Landing station are not as evident-as at the other two stations. At alLthree
stations, however, the EC val'ues recorded during high flow were significantly less than
during lower flows. .

No EC data was obtained 'because of equipment ma'ifunction at
Greenes Landing from January 7-20, 1997. EC val~es were estimated from the,Walnut
Grove EC recorder.

Water Q'uality Sample Results

On January 6, 7, 8 and 9, 1997, water quality samples were collected from the
American River, Sacramento River, San Joa'quin River, Delta. channels, and water
intakes or diversion facilities. These samples were collected to get water quality
information during the January 1997 flooding.

Th,e, analytical results for these samples are shown in Tables 1'1-1 through 11-4.
Field measurement~ were taken at each'of 13 samplin~ stations, and other water
quality data were obtained through analytical work at DWR's Bryte Chemical
Laboratory. In general, water quality at all sampling sites was good.

11-1



Figure'11-1. Ten Highest Values -Monthly Delta Inflow
(October 1920 through- Ja·nuary-1997)'
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I Figure 11-2. Flow versus Electrical Conductivity

Sacramento River at Greenes' Landing
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Table 11-1. WATER QUALITY DATA IN THE NORTH AND SOUTH DELTA

January 7-9, 1997

I
I
I

Water Quality Data in the North Delta
Sampling Date: 1/9/97

Water Quality Data in the South Delta
Sampling Date: 1n/97

Sampling
Station

Sac. River at Greenes landing
American River at Water Treatment Plant
Sacramento River at W. Sac Intake
Barker Slough P.P.
Sac. River at Mallard Island
Contra Costa P.P. #1

Sampling. Sample
Number Time (PST)

C962415 11:48
C962416 12:55
C962417 13:50
C962424 9:15
C962425 10:50
C962426 12:35

Sampling
Station

San Joaquin R. nr. Vemc;:llis
San Joaquin R. @ Mossdale Bridge.
DMC Intake at Lindemann Rd.
Banks Pump!ng Plant Headworks
Old River near Byron
Old River at Bacon Island

Middle River at Borden Hwy

Sampling
Number

C962455
C962451
C962453
C962454
C962444
C962447

C962445

Sample
Time'(PST)

12:00
10:45
14:45
14:08
10:25
12:05

9:50

I
I
I
I

Water Quality Data in the North Delta

Sampling (pmhos/em) (NTU) (mg/l) (Abs/em) (mg/l) (MPN/100ml) (mg/l) (mg/l) (mg/l) (mg/l)
Station E.C. (Field) Turbidity (Field) DOC UVA Bromide E.coli TDS Magnesium Sodium Arsenic
Sac. River at Greenes landing 67 158 2.4 0.068 <0.01 50.4 61 2 4 <0.001
American River at Water Treatment Plant '46 232 2 0.075 <0.01 32.4
Sacramento River at W. Sac Intake 70 105 1.9 0.054 <0.01 28.8 53 3 3 <0.001
Barker Slough P.P. 96 98 11.2 0.4 <0.01 32.4 111 5 13 0.002
Sac. River at Mallard Island 151 95 4.9 0.213 0.03 78.2 106
Contra Costa P.P. #1 497 7 6.6 0.248 0.15 6.4 242 13 58 0.002

Sampling (mg/l) (mg/l) (mgil) (mgll) (mg/l) (mg/l) (mg/l)·--· (mg/l) (mg/l) (mg/l) (mg/l)
Station Alkalinity Chloride Sulfate Nitrate Boron Diss. Hardness Calcium Potassium NH3-N Copper Selenium
Sac. River at Greenes Landing 30 2 '4 0.5 <0.1 23 6 0.9 0.03 0.006 <0.001
American River at Water Treatment Plant 0.4 <0.01
Sacramento River at W. Sac Intake 31 2 2 0.4 <0.1 28 6 1.1 <0.01 0.005 <0.001
Barker Slough P.P. 52 7 7 0.9 0.1 38 7 2.6 . 0.05 0.008 <0.001
Sac. River at MaJl~rd Island 40 12 14 3.3 <0.1 0.18
Contra Costa P.P. #1 59 56 54 6.9 0.3 104 20 3 0.09 0.006 <0.001

Water Quality Data in the South Delta

Sampling (pmhos/em) (NTU) (mgll) (Abs/em) (mgll) (MPN/100ml) (mg/l) (mg/l) (mg/l) (mg/l)
Station E.C. (Field) Turbidity (Field) DOC UVA Bromide E. coli TDS Magnesium Sodium Arsenic

San Joaquin R. nr. Vemalis 120 72 4.7 0.171 0.02 3440 92 3 10
San Joaquin R. @ Mossdale Bridge 132 116 4.6 0.156 0.02 ·NA 80 4 10 0.002
DMC Intake at Lindemann Rd. 153 110 4.2 0.141 0.03 782 97 4 12 0.002
Banks Pumping Plant Headworks .220 110 4.9 0.175 0.05 32.4 111 5 19 0.001
Old River near Byron 136 177 4.9 0.196 0.02 531 91 0.002
Old River at Bacon Island 160 130 4.2 0.179 0.03 344 113
Middle River at Borden Hwy 122 179 5.2 0.176 0.04 560 106

Sampling . (mgll). (mg/l) (n1gIl) (mgll) (mglL) (mgll) (mgll) (mgll) (mg/l) (mgll) (mgll)
Station Alkalinity Chloride Sulfate Nitrate Boron Diss. Hardness Calcium Potassium NH3-N Copper Selenium

San Joaquin R. nr. Vemalis 36 7 10 1.9 <0.1 32 8 2.1 0.1
San Joaquin R. @ Mossdale Bridge 37 8 10 2 <0.1 39 9 2.4 0.2 <0.005 <0.001
DMC Intake at Lindemann Rd. 37 12 13 2.2 <0.1 39 9 2.1 0.14 <0.005 <0.001
Banks Pumping Plant Headworks 44 20 19 3.7 0.1 48 11 2.6 0.22 <0.005 <0.001
Old River near Byron 37 8 14' 2.2 <0.1 <0.005. <0.001
Old River at Bacon Island 39 11 13 2.8 <0.1
Middle River at Borden Hwy 39 16 5 3.2 <0.1
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Table 11-2. Escherichia coli Concentrations In Delta Channel' Waters (MPN/100ml)

-"'"
-"'"
I

0'1

, Station Location
American River at Water Treatment Plant
Sacramento River at W Sac. Intake
Sacramento ·River at Greenes Landing
Sacramento River at Mallard Island
Contra Costa Pumping Plant #1
Old River at Bacon Island
Old River near Byron
Middle River at Borden Highway
San Joaquin River at Mossdale Bridge
San Joaquin River near Vernalis

DMC Intake at Lindemann Road
Banks Pumping Plant Headworks
Barker Slough Pumping Plant at North Bay Aqueduct

Station Name
AMERICAN
SACWSACINT
GREENES
MALLARDIS
CONCOSPP01
OLDRIVBACISL
STATION09
MIDDLER
SJRMOSSDALE
VERNALIS
'DMC

BANKS
BARKERNOBAY

Station Number
1
2
3
4
5
6
7
8
9
10

11
12
13

Nov. 1996
11.1
11.1
12.4
12.4
11.1
9.9'
3.1
8.7
406
531
8.7

101.3
88.5

Dec. 1996
30.6
15

19.2
27.1
13.7
22.2
47.8
364

>2005
>2005

364
238

,·254

Jan. 7-9, 1997
'32.4
28.8
50.4
78.2
6.4

·344
531
560

3440
782
32.4
32.4
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Table 11-3. Pathogenic Organisms

Total Fecal Escherichia
Sample Turbidity Temperature pH Coliforms Coliforms coli

Station Location Station Name. Date (NTU) (OC) (pH units) MPN/100 mL MPN/100mL MPN/100mL

San Joaquin River near Vernalis VERNALIS 10. 1/8/97 69 9.7 6.8 11,000 2,400 1,300
Barker Slough P.P. BARKERNOBAY 13 1/6/97 114 10.5 7.3 13,000 130 130
Mokelumne River at New Hope (Wimpy's Marina) MQKELUMNE 14 1/8/97 45 10.7 7.1 1,100 240 240
Shag Slough at Liberty Island Bridge SHAG 15 1/8/97 318 9.7 7.5 340 130 130
Sacramento River at Alamar Marina ALAMAR 16 1/8/97 88 8.6 6.9 1,100 80 40
Sacramento River at Miller Park MILLER 17 1/8/97 235 3,000 300 240
Clifton Court at West Canal Intake near Radal Gates CLIFTONWCAN 22 1/6/97 219 12 8.1 28,000 22,000 6,000

.... . ........... . ..



'. • • • • • • • • • • • • • • • • • ..

~

~

I
........

Table 11-4. DWR Modified Trihalomethane Formation Potential and Simulated Distribution System
Testing for Trihalomethanes and Haloacetic Acids of Delta Channel Waters

SOS Trihalomethanes (pg/L) , SOS Haloaceti~ Acids (ug/L) (mg/L) (mg/L)
Sampling Site Sample Number Sampling Date CHCI3 BDCM DBCM CHBr3 TTHM BAA BCAA CAA DBAA DCAA TCAA HAA6 HAAS I Dose Residual pH
American River at W.T.P.. C962416 1/9/97 66 1 <1 <1 67 <1 1 <1 <1 25 25 51 50 2.0 0.52 8.25
Sacramento River at W. Sac. Intake C962417 1/9/97 63 2 <1 <1 65 <1 <1 <1 <1 24 25 49 49 3.0 1.48 8.25
Sacramento River at Greenes Landing C962415 1/9/97 68 2 <1 <1 70 <1 1 <1 <1 24 22 47 46 3.0 0.99 8.26
Sacramento River at Mallard Island C962425 1/9/97 160 18 <1 <1 178 <1 5 <1 <1 .55 ·64 124 119 7.0 0.51 8.27
Contra Costa Pumping Plant #1 C962426 1/9/97 220 72 16 <1 308 <1 19 <1 2 58 . 69 148 129 9.0 0.76 8.25
Old River at Bacon Island C962447 1/9/97 180 18 <1 <1 198 <1 5 <1 <1 54 66 125 120 7.0 1.0 8.27
Old River near Byron C962444 1/9/97 170 15 <1 <1 185 <1 4 <1 <1 55 7~ 134 130 7.0 1.08 8.3
Middle River at Borden Highway C962445 1/9/97 170 21 1 <1 192 <1 6 <1 <1 55 72 133 127 7.0 0.56 8.29
San Joaquin River at Mossdale Bridge C962451 1/9/97 180 15 <1 <1 195 <1 .4 <1 <1 50 63 117 113 7.0 0.86 8.28
San Joaquin River near Vernalis C962455 1/9/97 190 12 <1 <1 202 <1 3 <1 <1 51 70 124 121 7.0 1.28 8.27
DMC Intake at Lindemann Road . C962453 1/9/97 160 17 <1 <1 177 <1 5 <1 <1 50 63 118 113 6.0 0.52 8.26
Banks Pumping Plant Headworks C962454 1/9/97 170 27 2 <1 199 <1 8 <1 <1 53 65 126 118 7.0 0.56 8.28
Barker Slough P.P. at North Bay Aqueduct C962424 1/9/97 470 14 <1 <1 484 <1 3 12 <1 150 200 365 362 15.0 0.97 8.26

OWR Trihalomethanes Formation Potential (pg (mg/L) (mg/L) (mg/L) Abs/cm UVA/DOC
Sampling Site Sample Number Sampling Date CHCI3 BDCM OBCM CHBr3 TTHM DOC Br NH3-N UVA
American River at W.T.P. C962416 1/9/97 180 <10 <10 <10 '180 2 <0.01 <0.01 0.075 0.0375
Sacramento River at W. Sac. Intake C962417 1/9/97 170 <10 <10 <10 170 1.9 <0.01 <0.01 0.054 0.0284
Sacramento River at Greenes Landing C962415 1/9/97 230 <10 <10 '<10 230 2.4 <0.01 0.03 0.068 0.0283
Sacramento River at Mallard Islan~ C962425 1/9/97 400 23 <1'0 <10 423 4.9 0.03 0.18 0.213 . 0.0435
Contra Costa Pumping Plant #1 C962426 1/~/97· 520 100 12 <10 632 6.6 0.15 0.09 0.248 0.0376
Old River at Bacon Island C962447 1n/97 440 23 <10 <10 463 4.2 0.03 0.179 0.0426
Old River near Byron C962444 1n/97 430 16 <10 <10 446 4.9 0.02 0.196 0.0400
Middle River at Borden Highway C962445 1n/97 430 29 <10 <10 459 5.2 0.04 0.176 0.0338
San Joaquin River at Mossdale Bridge C962451 1n/97 440 18 <10 <10 458 4.6 0.02 0.2 0.156 0.0339
San Joaquin River near Vernalis C962455 1/9/97 410 13 <10 <10 423" 4.7 0.02 0.1 0.171 0.0364
DMC Intake at Lindemann Road C962453 1n/97 390 20 <10 <10 410 4.2 0.03 0.14 0.141 0.0336
Banks Pumping Plant Headworks C962454 1n/97 400 31 <10 <10 . 431 4.9 0.05 0.22 0.175 0.0357
Batker Slough P.P. at North Bay Aqueduct C962424 1/9/97 920 16 <10 <10 936 11.2 <0.01 0.05 0.4 0.0357

Legend
CHCI3 =Chlorofonn
BDCM = Bromodichloromethane
DBCM =Dibromochloromethane
.CHBr3 =Bromofonn
TTHM = Total Trihalomethanes

BAA =Bromoacetic Acid
BCAA =Bromochloroacetic Acid
CAA =Chloroacetic Acid
OBAA =Oibromoacetic Acid
OCAA = Dichloroacetic Acid
TCAA =Trichloroacetic Acid
THAA =Total Haloacetic Acids



MicrobiC?logical Contaminants

On January 7 and 9, 1997, sampling for E. coli was collected under the MWQI
Program. The highest E. coli concentration was measured in the San Joaquin River
(3,440 MPN/100 rnl). However,' E. coli concentration in the San Joaquin River was
already at similarly high levels in December 1996. The January 1997 storm event
E. coli concentrations are summarized in Table 11-2 and illustrated in Figure 11-3.

On January 6 and 8, 1997, samples were collected from selected sites for
, pathogenic organisms as part of the CPMP.As shown on Figure 11-4, Giardia cysts
yvere detected in th~ San Joaquin River, Barker Slough, Sacramento River at Alamar
Marina, Sacramento River at Miller Park, and Clifton Court West Canal Intake.
Cryptosporidium,oocysts were detected only in the San Joaquin River, Barker Slough,
and Shag Slough.

Ee. TDS and Metals

As expected with high Delta outfl9ws,EC and TDS generally dec~eased to the
low end of normal expected values for all sites. As shown on Figures 11-5 and 11-6,
significant reductions in EC and TO,S concentrations were observed at Mallard Island.
The low EC and TDS concentrations' at this sampling s,ite indicate that there was no salt
water intrusion during 'high Delta outflow. As shown on Figure 11-7, bromide
concentrations at all sites (except Contra Costa Pumping Plant) were at or bE!low
expected typical low values, which is another indication of no salt water intrusion.
Copper, arsenic and selenium concentrations were at very low levers as shown in
Table 11-1.

DOC and DWR THMFP

DWR THMFP and DOC concentratio,ns are shown on Figures 11-8 and 11-9.
THMFP and DOC data are presented in Table 11-4. At aU sites, THMFP and DOC
concentrations were within the typical range for each station.

11-8

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



.. • .. .. .. .. .. .. .. .. • • • • • • • • ..
Figure 11-3. Esc~erichia coli Conc~ntrationsat DWR Sampling Stations
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Figure 11-4. Pathogenic Organisms - January 6 - 8, 1997
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Figure 11-5. Electrical Conducti~ity Levels inDelta/~hannel Waters
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Figure 11-6~ Total Dissolved Solids: in DeltaC,hannel·Waters
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Figure 11-7. Bromide Leveis in Delta Channel Waters
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Figure 11·-8. Total Trihalomethane Formation Potential in Delta Channel Waters
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Figure 11-9. Dissolved Organic Carbon in Delta Channel Waters
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Chapter 12. Municipal Wate~ Quality Investigations Monitoring Data

Introduction

The MWQI Program has monitored the water quality of major channels and
agricultural drains in the Sacramento-San Joaquin Delta since 1983 for many drinking.
water parameters. Water quality samples for as many as 70 Delta stations have been
analyzed for DBP precursors, minerals, nutrients,. ultraviolet absorbance,minor
elements and other parameters. $ufficient data to evaluate regional trends were .
obtained at many stations. As a result, during the 1995 program year, the number of
monitoring stations was reduced. During the 1996 water year and first quarter of the
1997 water year, 13 major channel stations and 6 agricultural drains were monitored
(see Figure 12-1). These stations were sel~cted because they represented\the major
intakes and diversions of the Delta and were representative of the major regions within
the Delta.

The Delta monitoring data are evaluated in this chapter. The hydrology of the .
.1996 water year and first quarter of the 1997 water year is compared to trends seen in
the water quality. Seasonal average electrical conductivities and monthly average TDS
concentrations were calculated for all monitoring stations. DOC,·ultraviolet absorbance
and THMFP data for the entire time period are given~ Specific absorbance, used to
determine the fraction of organic matter lik~ly to form DBP, was calculated.

Grab Sample Data

The MWQI schedule for collecting grab sample data is given in Table 12-1. Grab
samples "Yere collected monthly. The grab samples were collected within as short time,
usually a four~day period. In this way, a synoptic view of the Delta for a particular
chemical constituent was obtained.

Autosampler Data

In order to examine fluctuations in DBP precursors more frequently,.
autosamplers were used at several different stations in the Delta (see Table 12-2).
Autosamplers were located at Sacramento River at (3reenes Landing, Barker Slough
Pumping Plant, Twitchell Island agricultural drain, Old River at .Bacon Island and
Banks Pumping Plant. The autosampler at the Sacramento River at Greenes Landing

. was removed at the end of the 1996 water year, and replaced with manual weekly
sampling. The autosamplers were programmed to collect samples every 52 hours,
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Table 12·1~ Delta Monitoring (Grab Samples)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sampl.ing Run
North Delta Day One

North Delta Day Two

South Delta Day One

South Delta Day Two

Station

Venice Ag. Drain

'Staten ,'sland Ag. Drain

Sac. River @ Greenes
Landing

American River @ W.T.P.
Intake

Sac. River @ West Sac.
Intake

Barker Slough P.P.

Sac. River @ Mallard Island

Contra Costa P.P. No.1

Jersey Island Ag. Drain

Twitchell Island Ag. Drain

~Id River near Byron Tract

Middle River @ Borden Hwy.

Bacon Island Ag. Drain

Old River @ Bacon Island

San Joaquin River @
.Mossdale

Pescadero Tract Ag. Drain

DMC Intake @ Lindemann Rd.

Delta P.P. Headworks

San Joaquin River near
Vernalis

12-3

Analyses

UVA, DOC, THMFP

UVA, DOC, THMFP

Minerals, Turbidity, As, Cu, Se,UVA, DOC,
THMFP, SOS for THMs and HAAs, Ammonia

Bromide,UVA, DOC, THMFP,
SDS for THMs and HAAs, Ammonia

Minerals, Turbidity, As, Cu, Se, UVA, DOC,
THMFP, SDS for THMs and HAAs, Ammonia

Minerals, Turbidity, As, 'Cu, Se, UVA, DOC,
THMFP, SOS for THMs and HAAs, Ammonia

Minerals, Turbidity, UVA, DOC,
THMFP, SDS for THMs and HAAs, Ammonia

Minerals, Turbidity, As, Cu, Se, UVA, DOC,
THMFP, SDS for THMs and HAAs, Ammonia

Minerals, Turbidity, As, Cu, Se, UVA, DOC, THMFP

UVA, DOC, THMFP

Minerals, Turbidity', UVA, DOC, THMFP,
SDS for THMs and HAAs, Ammonia

Minerals, Turbidity, Bromide, UVA, DOC, THMFP,
80S.for THMs and HAAs, Ammonia

UVA, DOC, THMFP

Minerals, Turbidity, Bromide, UVA, DOC,
THMFP, SDS for THMs and HAAs, Ammonia

Minerals, Turbidity, As, Cu, Se, UVA, DOC,
THMFP, SDS for THMs and HAAs, Ammonia

UVA, DOC, THMFP

Minerals, Turbidity, As, Cu, Se, UVA, DOC,
THMFP, SDS for THMs and HAAs, Ammonia

Min'erals, Turbidity, As~ Cu, Se, UVA, DOC,
THMFP, SDS for THMs and HAAs,'Ammonia

Minerals, Turbidity, As, Cu, Se, UVA, DOC,
THMFP, SDS for THMs and HAAs, Ammonia
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*Thrae samples are collected per week for each station. THMFP analysis is only performed on the third sample·
collected.

Table 12-2. Delta Monitori",g (Autosampler Samples)

$~mpling Run $tation

J'lItosampler Qay One Twitchell Island Ag. Drain

Sac. River @ Greenes

Barker Slough Pumping Plant

Autosampler Day Two Banks Pumping Plant

Old River @ Bacon Island

,Al;1alyses

UVA, DO,C, THM'FP*"

UVA, DOC, THMFP*

UVA, DOC, THMFP*

UVA, DOC, 'THMFP*

UVA, DOC, THMFP*

I
I
I
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I
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so that three samples were collected a week. 1 UVA254 om and DOC analyses were
performed on all the samples. The third sample collected each week was a'iso
analyzed for THMFP.

SDS for THMs and HAAs Data

During the 1996·w,ater year, SOS testing for THMs and HAAs was conducted in
addition to the DWR-modified THMFP analysis on samples from the thirteen channel
monitoring stations. The SDS data were analyzed to provide information on more
realistic DBP levels which may be produced by using Delta waters as source water.

Future Sampling

Proposed changes in the Delta 'monitoringfor the 1997 water year includ~ the
possible substitution of reactivity-ba'sed THMFP for the DWR-modified THMFP test.
Depending upon the result~ of a feasibility Study, a DOC autoanalyzer may be placed
at Banks Pum.ping Plant' to obtain near real-time DOC data at this major Delta output
station. The use of autosamplers will likely be discontinued for regular Delta
monitoring. Instead, autosamplers may be used to provide information for-selected
MWQI special studies.

Hydrology

Water ·year 1996 (October 1, 1995 - September 30, 1996) was classified as a
wet year. From preliminary data, the Sacramento River Index was 22.2 million-acre
feet. This is greater than the 50-year average (1941-1990) Sacramento River Index of
18.4 MAF which is classified as above normal (DWR, Bulletin 160-93, October 1994).
The Sacramento River Index is the sum of unimpaired runoff from the Sacramentp
River at Bend Bridge, Feather River inflow to Oroville, Yuba River at Smartville and
.American River inflow to Folsom. From the first quarter oft~e 1997 water year
(October 1996-December 1996), it appears that the 1997 water year will be classified
as "wet" (DWR, Bulletin 120-97, Report 3, April 1997).2

1The samples were collected and stored in'polyethylene bottles in the autosampler for up to one week. In
all cases, the samples were kept cool and dark. One of the autosamplers was a refrigerated autosampler,
in which case, the samples were refrigerated.

2 As of the May 1, 1997 forecast, the 1997 water year was still classified as "wet". Personal
Communication: Maurice Roos, Chief Hydrologist.
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belta inflow, net Delta outflow index and SWP/CVP export pumping rates from
October 1; 1995 to·December 31,1996 are shown in Figures 12-2 through 12-4. These
data were compiled by Kate Le (Environmental Services Office) who compiled daily flow'
data obtained from DWR's O&M Monitoring and Compliance Branch. Delta inflow is
defined as the sum of Sacramento River, San Joaquin River, eastside streams and
Yolo Bypass flows. Net Delta outflow is a calculated value representing the water that
flows through the Delta past Chipps Island to San Francisco Bay. For :water year 1996,
inflows to the Delta were approximately 32.2MAF. The first quarter of th~ 1·997 water'
year added another 7.0 MAFto the tota'i Delta inflow. For comparison, the Delta inflow
for the first quarter of 1996 was 4.1 MAF. Therefore, the first quarter of 1997 was twic~

as wet as the first quart~r of 1996.

The net Delta outflow averaged about 36,000 cfs/dayfor water year 1996 and
peaked in February 1996, at about 216;000 cfs/day. For the first quarter of the 1997 .
water year, the statistics were similar with average Delta outflow at 30,000cfs/day and
a peak in December 1996 of about 219,000 cfs/day. In general, outflow was hig'hest
during February through April 1996.

Avera'ge export rates were 3,,600 cfs/day for both SWP and CVP for water y~ar .
1996. For the first quarter of water year 1997, the average export rate for SWP was
5,000 cfs/day and for,CVP was 4,000 cfs/day. The high pumping in December 1996
was due to record inflows and precipitation in northern California.

EC

EC,orthe measure of a solution's conductance of an electrical current,is an
indicator of th.e salinity of water. ECisa relatively simple and inexpensive parameter to
monitor.S~linityin the Delta is increased by seawater intrusion, evaporation and
concentration of salts i,n agricultural drainage and· other waters, andfromnonpoint
source runoff.

Channel Stations

EC values for the 1996 water year and first quarter of the 1,997 water year were
calculated and plotted in box and whisker plots. The box and whisker plots show the
distribution of the data. The median value is indicated by the small central box, three
quarters of the data 'fall within the larger box and the maximum and minimum values are
the opposite endpoints outside the boxes. Figure 12-5 showsEC values for channel
stations in' the Delta and Figure 12-6 shows EC values for selected' channel stations in
theSouthDelta~ The American River at the Water Treatment Plant intake and the
Sacramento River at both the West Sacramento intake and at Greenes Landing had the
lowestmedianEC values of the channel stations (56, 132 and 132 mS/cm,
respectively) (see Figure 12-5). EC value.s were highest at the Sacramento River at
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Mallard Island (Note that Mallard Island data were. not-plotted on Figure 12-5 because
these data are greater than the scale of the plot. Median EC value for Mallard I·.sland =
1,150 mS/cm, maximum va'lue =8,170 mS/cm, minimum value =166 mS/cm). Mallard
Island, located at the far western end of the Delta, has EC values that are highly
variable due to tides and Delta outflow. The San Joaquin Riv'er stations at Vernalis and
Mossdale had the highest EC values of the Delta intake ·stations (586 and 410 mS/cm,
respectively). 'Intermediate EC values were seen at the Barker Slough Pumping Plant
(281 mS/cm), the Delta-Mendota Canal intake (347 mS/cm) and Banks Pumping Plant
(271 mS/cm).

Seasonal fluctuations in EC are indicated in Table 12-3. During fall .1995 and·
summer 1996 when outflow was low,.the Sacramento River station at the West
Sacramento· intake and Greenes Landing stations had higher EC values (150 mS/cm)
than at other times of the year. The San Joaq~in River stations Mossdale and Vernalis
had higher EC values in the summer (500-600 mS/cm) than at ·other times of the year.
In contrast, the South Delta stations, Middle River, Old River at Byron Tract, Old River
near Bacon Isla~d, Contra Costa Pumping Plant and Banks Pum.ping Plant had
decreased EC concentrations during the low Delta inflow summer 1996 (approximately
200 mS/cm). Lower ECs at South Delta stations in part reflect removal of salts when
water is applied to agricultural lands in summer. Lower EC at Banks Pumping Plant
and other South Delta stations during the summer is consistent with past MWQI and
other monitoring data.

.Agricultural Drains

The agricultural drain EC values (Table 12-4) were several times the
concentration of channel EC values. For example, Pescadero Tract (near the
San Joaquin River) had EC values 1,391 to 2.,345 mS/cm, more than three times the
EC values in the. San Joaquin River at Mossdale (450-527 mS/cm)~.

EC values in the agricultural drains were without exception lowest in the summer
of 1996. This pattern is opposite the EC values seen in channel stations. Low summer
EC values in agricultural drains have been seen historically in MWQI data. These low
EC values are probably a result of the precipitation of ·salts onto the soil from applied
water during the hot summer. Evaporation and transpiratioF1 by ·plants are highest in
the Delta during the summer. Therefore, salt concentrations in agricultural drainage are
lower in the summer and higher during the winter when the salts are redi·~solved·and
leached from the fields.

Regional Patterns

Figure 12-7 shows median EC values for 1996 water year and first quarter of the
1997 water year for agricultural drains in the Delta. The highest overall EC values were
seen in Jersey Island and Pescadero Tract drainage, in the western and southern
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I
I Table 12-3. EC Values at Channel Stations

I Station Season of Corresponding Season of Corresponding
High Value Value (mS/cm) Low Value Value (mS/cm)

I
SACWSACINT Fall 1995 159 Spring 1996 124

AMERICAN Winter 1996 60 Fall 1995 44

I
BARKERNOBAY Spring 1996 371 Summer 1996 260

GREENES Summer 1996 149 Spring 1996 119

I
VERNALIS SumflJer 1996 644 Fall 1996 459

SJRMOSSDALE Summer 1996 527 Spring 1996 450

I
MIDDLER Winter 1996 360 Summer 1996 223

OLDRIVBACISL Fall 199,6 456 Fall 1995 184

I
STATION09 Fall 1996 389 .Summer 1996 207

CONCOSPP1 Winter 1996 533 Fall 1995 198

I
MALLARDIS F·a1l1996 5,704 Spring 1996 200

DMC Summer 1996 552 Fall 1996 303

I
BANKS Winter 1996 334 Summer 1996 227

I Table 12-4. EC Values i·n Agricultural Drains

Station Season of Corresponding Season of Corresponding

I High Value Value (mS/cm) Low Value Value (mS/cm)

STATENPP02 Fall 1995 1,168 Summer 1996 343

I TWITCHELLPP01 . Winter 1996 1,256 Summer 1996 509

VENICE Spring 199.6 760 Summer 1996 233

I PESCADER001 Winter 1996 2,345 Summer 1996 1,391

BACON01 Winter 1996 1,014 Summer 1996 285

I JERSEYPP01 Winter 1996 2,873 Fall 1995 770

All EC values are quarterly averages.

I
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Delta, respectively:- Intermediate EC values were seen at Twitchell Island in the
western Delta, Bacon Island in the central Delta and Staten Island in the northern Delta.
The lowest EC values in the Delta were seen at Venice Island in the northern Delta. .
Historical MWQI data has shown the highest EC in agricultural drainage in the western
Delta with the lowest EC values in the northern Delta.

EC Related to Flow

Figures 12-8 and 12-9 show EC related to flow in the Sacramento River at
Greenes Landing ·and the San Joaquin River near Vernalis, respectively. There were
slight fluctuations of EC with respect to flow in the Sacramento River at Greenes
Landing. In the San Joaquin River (data limited to July-December 96), EC decreased
as flow increased in the months of November and December. At Banks Pumping Plant,

. thf;3re were peaks in EC in the months of February to April 1996 and in November to
December 1996 (see Figure 12-10). Although there is nota direct relationship betw.een
discharge and EC at Banks Pumping Plant, during June through October 1996, when
discharge at Banks increa.sed, EC values were lower.

TOS

TDS is determined by filtering a given volume of water through a 0.45
micrometer filter, evaporating it at .~ defined temperature and weighing the residue.
Whereas an EC concentration only indicates dissolved parti~les that are electrically
active, the TDS measurement also includes substan'ces that may aff~ct the color and
taste'of water but are not electrically active. High TDS levels are associated with an
objectionable taste in water and USEPA has a secondary MCl for TOS of 500 mg/L for
finished water.. Raw source water from the Delta was sampled and analyzed for TDS.
Data were collected monthly from twelve channels stations and two agricultural drains.

Channel Stations

As with EC, the Delta inflow stations, Sacramento and American River stations,
had the lowest average TDS values (88 and 92 m.g/L), San Joaquin River stations had
high TDS values (319 and 321 mg/L) and· Banks Pumping Plant had intermediate TDS
values (180 mg/l) of the channel stations (see Figure 12-11 ). The Sacramento River at
MaHard Island TDS values were much greater than other channel station data (probably
because of s'eawater influx) and were not plotted on Figure 12-11. The' average TDS
value for Mallard Island was 1984 mg/l.

Seasonal fluctuations in TDS were similar to the season fluctuat.ions of EC.
Peaks inTDS were seen during fall 1995 and summer 1-996 when outflow was low.
These coincide with the greatest intrusion of seawater.

12-13
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Figure 12-8. EC and Flow at Sacramento River at Greenes Landing* I
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IFigure 12-9. EC and Flow at San Joaquin River at Vernalis
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Figure 12-10. EC and Flow at Banks Pumping Plant
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Figure 12-11. Monthly TDS at Major Channel Stations
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South Delta Area

The South Delta stations, Middle River, Old River at Byron Tract, Old River near
Bacon Island, Contra Costa Pumping Plant and Banks Pumping Plant had peaks in TDS
concentrations during February to March 1996 (see Figure 12-12). Average TDS
concentrations for these South Delta stations ranged from 150 mg/L for Old River near
Bacon Island to 216 mg/L at the Contra Costa Pumping Plant. This trend, similar to that
seen with EC, probably represents flushing salts from agricultural lands in the winter.

Agricultural Drains

·The TDS concentrations for the two agricultural drains, Twitchell Island
and Jersey Island, peaked .during January through March 1996, repres~nting flushing of
salts from the agricultural lands (see Figure 12-13). Jersey Island TDS concentrations
(average 913 mg/L) were greater than Twitchell Island TDS concentrations (average
492 mg/L), probably because th.e greater mineral character of Jersey Island soil '
compared to Twitch~1I Island soil.

DOC

Organic carbon contributes to the formation of trihalomethanes during drinking
water treatment. Therefore, DOC is a rough indicator of the potential for THM .
,formation. DOC is the fraction of carbon measured after filtration with a 0.45 micron
filter. Under the proposed O/OBP Rule, USEPA -proposed a Stage 1 treatment level of
2.0 mg/L for TOC (Krasner and others, 1996). Note that the MWQI Program monitors
for DOC instead of TOC because DOC is more repre'sentative of the organic carbon
that is delivered to the water treatment system.

Channel Stations

Figure 12-14 shows median DOC values over the year and a quarter period at
major channel stations in the Delta. The highest DOC values were observed at the
Barker Slough Pumping Plant (median 4.0 mg/L) and at the San Joaquin River near
Vernalis and Mossdale (medians 3.2 and 3.1 mg/L, respectively). The lowest DOC
values were observed in the Sacramento River and the American River (medians 1.6­
1.8 mg/L). The median DOC concentration at Ban.ks Pumping Plant was 3.0 mg/L, but
concentrations varied from a minimum of 1.7 mg/L to a maximum of 6.8 mg/L. Most of
these concentrations are greater than the USEPA proposed Stage 1 treatment level of
2.0 mg/L TOC for finished drinking water.

Figure 12-15 shows the variation of DOC concentrations with time. Peaks of
D'Oe are seen in January through March 1996 and November through December 1996.
These correspond to periods of high Delta inflow. The elevated DOC concentrations
c~rrespond to greater nonpoint source runoff during winter.
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Figure 12-14. DOC at Major Channel Stations
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South Delta Area .

Median DOC values at the South Delta stations, Middle River, Old River at
Bacon Island, Old River near Byron Tract (Station 09), and the Contra Costa Pumping
Plant were approximately 3 mg/L (see Figure 12-16). These values are greater than
the Sacramento and American Rivers median DOC values of approximately'2 mg/L and
similar to the San Joaquin River median DOC values.

A peak of DOC con'centrations occurred in January through March 1996 for Delta
channel stations (see Figure 12-17). This peak is similar to other channel stations.

Agricultural Drains

Figure 12-18 shows median DOC values at agricultural drains in the Delta.
Venice and Staten Islands had median DOC values in agricultural drainage greater
than 20 mg/L. All other islands sampled ha.d median DOC values in agricultural
drainage less than 20 mg/L.. The highest DOC values observed were approximately
55 mg/L and were found in Twitchell Island and Venice Island agricultural drains.

DOC concentrations in the agricultural drains, as with the channel stations,
peaked during the wi.nter months (see Figure 12-19). (The reader is referred to
previous MWQI reports, (Delta Island Drainage Investigation, June 1.990 and the MWQI
Five-Year Report, November 1994) for more details on seasonal and regional trends
based on a greater number of agricultural drains sampled.) Pescadero Tract, the most
mineral islands, showed the least seasonal variation of DOC.

Ultraviolet Absorbance

Ultraviolet Absorbance

Humic substances in natural organic matter absorb light and fluoresce in the
ultraviolet region of light. Ultraviolet absorbance at 254 nanometers has been used
widely to quantify the concentration of natural organic matter in water samples. Many
researchers believe that UVA254 nm is a good surrogate measurement for DOC and
THMFP (Korshin and others, Use of UV Spectroscopy tc? Study Chlorination of Natural
Organic Matter, 1996).

Channel Stations

As with DOC, UVA254 nm concentrations were greatest at the Barker Slough
Pumping Plant (0.14 abs/cm) (see Figure 12-20). The next highest median UVA254 nm

concentrations were at the Delta-Mendota Canal intake, Banks Pumping Plant and the
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Figure 12-18. DOC at Agricultural Drains
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Fi.gure 12-20. UVA at Major Channel Stations.
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San Joaquin River stations at Mossdale and Vernalis (all approximately 0.09 abs/c~).

The lowest UVA254 nm concentrations were observed at the Sacramento and American
River stations upstream of the Delta (0.04-:-0.05 abs/cm).

South Delta Area

The UVA254 nm concentrations in the South Delta stations were greater than
the Delta intake stations (see Figure 12-21). South Delta stations had UVA254 nm

concentrations of 0.1 abs/cm, greater than the'Sari Joaquin Riv.er stations
(0.07-0.09 abs/cm) and greater than the Sacramento and American River values of
0.04-0.05 abs/cm. Delta-Mendota Canal and Banks Pumping Plant stations had
UVA254 nm concentrations of approximately 0.09 abs/cm.

Agricultural Drains

The greatest UVA254 nm concentrations were measured at Venice Island
agricultural drainage (see Figure 12-22). ·Pescadero.Tract agricultural draina'ge had the
Ic;>west UVA254nm concentrations measured. Staten, Jersey and Twitchell Islands had
intermediate UVA254 nm concentrations.

Specific Absorbance

The UVA254 nm concentrations for a particular station can be divided by the DOC
concentration to·give a value known as specific absorbance. Specific absorbance is a
value indicating the degree of humification, or the quantity of natural organic matter that
has been converted to humic substances, in the soils. In the MWQIFive-Year Report
(DWR, 1991), three ranges of specific absorbance values were studied. Drain samples
with mid-range specific absorbance values had the highest THMFP. The ranges are
given below.

Range 1: Low-range 0.0 to less than 0.03
Range 2: Mid-range 0.03 to less than 0.06
Range 3: High-range 0.06 and above but generally less than 0.20

. .

Channel Stations

Most of the data collected during this time were in the low and mid..range.
The specific absorbance median values for channel stations were near the interface
between the low and mid-ranges (see Figure 12-23). The American 'River station, the
Sacramento River at Greenes Landing and the San Joaquin River stations at Mossdale
and Vernalis were in the low range indicating low humic content. The remaining
channel stations pictured in Figure 12-23, the Sacramento River at the
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Figure 12-21. UVA in the South Delta
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West Sacramento .intake, the Barker Slough Pumping Plant, Sacramento River at
Manard'isiand, the Delta-Mendota Canal intake and Banks Pumping Plant were in the
lower part of the mid-range indicating slightly more humic content.

South Delta Area

The median specific absorbance values in the South Delta area were in the
lower part of the mid-range indicating more 'humic content than the low ·range stations,
the American River, Sacramento River at Greene,s landing and the San Joaquin River
at Vernalis and Mossdale (see Figure 12-24).

Agricultural Drains

The median specific absorbance values for the agricultural drains were higher
than the specific absorbance values. for the channel stations but still in the mid-range
(see Figure 12-25). One exception was the median specific. absorbance value for
Pescadero Tract which was in the low range. The lower specific absorbance values of
Pescadero Tract are probably because Pes,cadero Tract has mineral, not peat, soils.

TTHMFPand THMFP as Carbon

Trihalomethanes are formed upon chlorination (water treatment) of certain
organic materials. In previous studies (MWQI Five-Year Report, November 1994, the
MWQI Program has shown that water is enriched in THM precurso.rs in the
Sacramento-San Joaquin Delta. THMs have been shown to be carcinogenic and are
proposed to be regulated under the USEPA D/DBP Rule. A proposed Stage 1 MCl for
THMs under the D/DBP Rule is 80 mg/l (Krasner and others, 1996). In order to
quantify the THM precursor material in the Delta, yvater samples are chlorinated and

,then analyzed for THMs using the DWR .THMFP assay. ' The TTHMFP and the THMFP
,as carbon are explained below.

TTHMFP is the total ,concentration of chloroform (CHCI3), bromodichloromethane
(CHBrCI2), dibromochloromethane (CHBr2CI), and bromoform (CHBr3) concentrations.
Three of the THMFP species contain bromine. Because the atomic weight of bromine
is more than twice the atomic weight of chlo~ine, w.aters containing equal amounts of
orga'nic carbon (THM precursor material) 'but varying amounts of bromine (as bromide
ion) will exhibit different TTHMFP concentrations. Therefore, to equally assess the
various sources such as drainages and rivers for organic THMFP precursors, only the
concentrations of organic carbon in the water were compared. To make these
comparisons, the carbon percentage for each of the THM species was calculated.
Then the concentrations of the four THM compounds were multiplied by their
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respective percentage of carbon content to .get the concentrations of carbon. These
.carbon concentrations were then summed and divided by the .atomic weight of carbon
to yield the amount of TH,M precursor organ'ic carbon in micromoles per liter (Totai
Formation Potential as Carbon or TFPC).

Channel Stations

The highe~t median THMFPvalues were seen at Barker Slough Pumping Plant.
(452 mg/l), followed by the San Joaquin River near Vernalis (422 mg/l) and the
Sacramento River at Mallard Island (418 mg/l) (see Figure 1'2-26). The lowest median
T.HMFPvalues (approximately 200 mg/l) were seen at the Sacramento and
American River intakes to the Delta. The median THMFP value at Banks Pumping
Plant was. 347 mg/l, but concentrations varied from a minimum of 160 mg/L to a
maximum of 785mg/l. Although the DWR-modified method of analyzing THMFP
cannot be compared to th'e standard method of analyzing THMs, all of these THMFP
concentrations are greater than USEPA's proposed MCl for THMs in finished:drinking
water (80 mg/l).

The elevated. THMFP values for the Sacramento River at Mallard Island and to a
lesser degree for the San Joaquin River at Vernalis station were due in part to the effect
'of bromide ion. To compare THM formation potential of the different stations without
the bias .ofthe heavier bromide ion, TFPC values were calculated (see Figure 12-27).
The Barker Slough Pumping Plant had the highest TFPC value of all the channel
stations (44 mg/l as C). The San Joaquin River stations at Mossdale and Vernalis, the
Delta-Mendota Ca'nal intake and Banks Pumping Plant had TFPC values in the range'

·of 30-40 mg/L. The lowest TFPC values (approximately 20 mg/L) were measured in the
Sacramento and American Rivers intake to the' pelta.

l;t.,

South Delta Area

Middle River.at Borden Highway and Old' River near Byron Tract (Statiof1 09) had
greater THMFP anq TFPC values than Contra Costa Pum.ping Plant and Old River at
Bacon Island (see Figures 12-28 and 12-29). Middle River and Old River near
Byron Tract had median THMFP values of approximate·ly 360 mg/L. Old River at
Bacon Island had a median THMFP value of approximately 340 mg/L and Contra Costa
Pumping Plant had a median THMFP value of approximately 320 mg/L. The median
TFPC values for Middle River and Old River near Byron Tract were 35 mg/l as C, and
the median TFPC values for Old River at Bacon Island and Contra Costa Pumping
Plant were 31 mg/L as C. These values are less than the values in the agricultural
drains and greater than the values in the channel stations.
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Agricultural Dra·ins

Venice Island had the greatest THMFP and TFPC values·(approximatelY
4,000 mg/L ~nd 400 mg/L as C, r~spectively) of the agricultural drains that were
monitored (see Figures 12-30 and 12-31). Jersey and Staten Islands had slightly lower
THMFP and TFPC values. Pescadero Tract had the lowest THMFP and TFPC values
(560 mg/L and 45mg/Las C, respectively) of the agricultural drains monitored.
Although the ratio of agricultural drainage THMFP to corresponding .channel THMFP
varied widely (see Table 12-5), on average, the agricultural drain THMFP
concentrations were about seven times greater than the corresp.onding channel THMFP
concentration. Amy and others·(January 1990, AWWAJournal)"found four times more
THMFP in drainage samples than in Delta channel samples. This agrees with previous
MWQI data.

Minor Elements

As described in Table 12-1, arsenic," copper and selenium w.ere monitored
monthly at ~even channel stations and two agricultural drains. The data are
summarized in Table 12-6.

Arsenic

Most arsenic data were in the range of 0.001-0.003 mg/L.· A few higher values
were observed from June and July 1996 at Contra Costa Pumping Plant and in Jersey
Island agricultural drainage. None·of the arsenic concentrations detected were above
the Mel of 0.05 mg/l.

Copper

Most copper data were below the reporting limit of .0.005 mg/L.FoUf samples
were above the reporting limit .at ~oncentrations ranging from 0.007 mg/L to
0.013 mg/L. These detectable concentrations were observed at Contra· Costa Pumping
Plant, in Jersey Island agricultural. drainage and· at Banks Pu.mping Plant. They were
observed in December 1995, April 1996 and Ju·ne 1996. All of these concentrations are
far below the USEPA secondary MCl of 1.3 mgll.

Selenium

Most selenium data were be-low the reporting limit of 0.001 mg/L.· Values up to
0.003 mg/L were seen in th.e San Joaquin River stations at Mossdale and Vernalis.
They were observed during December to February and during June through
September. Some concentrations of 0.002 mg/l were seen in the Delta-Mendota
Canal intake. These concentrations are below theMCl of 0.05 mg/L.
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Figure 12-31. TFPC at Agricultural Drain Stations
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Table 12-5. Agricultural Drainage to Channel THMFP Ratios

Agricultural Median Corresponding Median Ratio of Ag.
Drainage Station THMFP .Channel Station THMFP Drainage to

Channel Stations

STATENPP02 '2,392 GREENES 199 12

TWITCHELLPP01 1,585 GREENES 199 8

VENICE 3,810 SJRMOSSDALE 373 10

PESCADER001 559 SJRMOSSDALE 373 1.5

BACON01 1,350 OLDRIVBAC 340 4

JERSEYPP01 2,382 SJRMOSSDALE 373 6

Table 12-6. Sum~ary of Minor Element Monitoring Data Results

Station Arsenic

GREENES 0.001-0.002 mg/L

SACWSACINT 0.001-0.002 mg/L

BARKERNOBAY 0.002-0.003- mg/L

CONCOSPP1 Most data 0.002 mg/L,
0.003 mg/L in June 1996

JERSEYPP01 0.003-0.010 mg/L, highest
values June-July 1996

SJRMOSSDALE 0.001-0.002 mg/L
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DMC

BANKS

. VERNALIS

<0.001-0.002 mg/L

0.001'-0.002 mg/L

0.001-0.002 mg/L

Copper

All data
<0.005 mg/L

All data
<0.005 mg/L

Most data
<0.OQ5 mg/L

Most data <0.005 mg/L,
0.007 mg/L in June 1996

Most data <0.005 mg/L,
0.008 mg/L in April 1996

. All data
<0.005 mg/L

All data
<:=0.005 mg/L

Most data <0.005 mg/L,
0.008 mg/L in Dec. 1995 and

0.013 mg/L in June 1996

All data
<0.005 mg/L
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Selenium

All data
<0.001 mg/L

Most data
<0.001

All data
<0.001 mg/L

All data
<0.001 mg/L

All data
<0.001 mg/L

<0.001-0.003 mg/L, High
values Dec. 1995- Feb. 1996
and June 1996- Sept. 1996

<0.001-0.002 mg/L

Most data
<0.001

<0.001-0.003 mg/L, Highest
values July~Aug. 1996



Seasonal Trends

The Delta inflow stations (Sacramento River, American River and the
Sa~ Joaquin Ri·ver) had higher ECs during the summer dry season than in the wet
winter and spring seasons. Conversely, Delta export stations (Banks Pumping Plant,
Contra Costa Pumping Plant and Barker Slough Pumping Plant) 'had lowerEC values
during the summer than in the winter and spring. The lower EC values during the
summer at Delt~ export stations is in part because of increased pumping during the dry

.season to meet SWP dem·ands. .

The agricultural drains had low ECs during the low·Delta inflow periods, fall 1995
and summer 1996. The low ECs in the agricultural drains were due in part to increased
evaporation and desalting of irrigation water on agriculturalland~during the summer. In
the winter, EC values in agricultural drainage increased because of the flushing of Delta
lands from rainwater and deliberate leaching of Delta lands through flooqing. TDS had
the same seasonal patterns as EC.

DOC, THMFP andUVA 254 nm concentrations were elevated during J~nuary

through April 1996 and October through December 1996 for both channel stations and
agricu'ltural drains. These peaks in DOC during the winter correspond to greater
precipitation and nonpoint source runoff both in the Delta and upstream of the Delta in
the Sacramento, American and San Joaquin Rivers' watersheds.

Regional Trends

The Delta inflow stations at the Sacramento and American Rivers (Sacramento
River at the West Sacramento Water Treatment Plant intake, the American River in
Sacramento at the Water Treatment Plant intake, and the Sacramento River after the
confluence of the 'American River at Greenes Landing) had the lowest EC, TDS. and
organic carbon concentrations of all the channel stations measured.' The San Joaquin
River inflow to the Delta (measured at ·stations Mossdale and Vernalis) had higher EC,
TDS and 'organic carbon concentrations. .

The greatest UVA254nm (an indicator of humic substances), DOC andTHMFP
concentrations of the channel stations were measured at Barker Slough Pumping Plant.
Barker Slough Pumping Plant, in the northeastern portion of the Delta, receives water
from· the Sacramento River from Lindsey and Cache Sloughs and exports water to the
NBA.· Barker Slough Pumping Plant had Ipwer EC values and TDS concentrations
compared to other channel stations that were monitored.

The Delta-Mendota Canal Intake and Banks Pumping Plant had EC, TDS and
organic carbon concentrations that were between the Sacramento and American River
Delta inflow'stations and the San Joaquin River Delta inflow stations. The South Delta.
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stations monitored, Middle River at Borden Highway, Old River at Byron Tract,
Old River near Bacon Island and the Contra Costa Pumping Plant (Delta outflow
station) had EC, TDS and organic carbon concentrations similar to each other and to
the Delta-Mendota Canal Intake and Banks Pumping Plant.

Agricultural drainage in the Delta had many times greater EC, TDS and organic
carbon concentrations than adjacent channel water. The greatestEC and TDS
concentrations were measured in agricultural drainage from islands in the western and
southern Delta ,and lower EC and TDS concentrations were measured in agricultural
drainage from islands in the northern Delta. DOC concentrations were greatest 'in
drainage from the peaty Delta islands, Venice and Staten Island (>20 mg/L), and lowest
in drainage from more mineral islands, Pescadero Tract «5mg/L).

Specific UVA

The results of the specific UVA calculation s'how the degree of organic matter
that has been converted to THM-yielding DOC for a particular area. Most of the
channel and agricultural drain data were in the' mid-range specific UVA. This range
correlated with the greatest tendency to form TFPC.

The lowest specific absorbance values were seen in the American, Sacramento
and San ,Joaquin River Delta inflow stations~ Higher specific absorbance values of the
channel stations were measured at Middle River, the Sacramento River at Mallard

, Island~ the Delta-Mendota Canal intake and Banks Pumping Plant. The highest specific
absorbance values were seen in the agricultural drains. Twitchell, Venice and Jersey
Islands had higher ,specific absorbance ratios than Staten, Bacon and Pescadero
Islands indicating greater humification of the soils.

THMFP and TFPC Trends

THMFP concentrations, as with DOC, were highest at Barker Slough Pumping
Plant aDd lowest in the Sacramento and American Rivers' intakes to the 'Delta of all the
channel stations monitored. The heavier weight of the bromide ion (as compared to the
chloride ion) was responsible for relatively higher THMFP values at the Sacramento
River at Mallard Island and to some extent the San Joaquin River at Vernalis station.
When converted to TFPC, the formation potentials of the Sacramento River at
Mallard Island and the San Joaquin River near Vernalis decreased relative to the other
channel stations.

The agricultural drain TH~FP and TFPC values were on average seven times
greater than those of adjacent channel stations. Venice, Jersey, and Staten Islands
had the greatest THMFP and TFPC values due to the islands' high peat content. Lower
THMFP and TFPC values were measured in Twitchell, Bacon and Pescadero Island
drainage.
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Minor Elements

Arsenic, copper and selenium were monitored monthly at seven channel stations
and two agricultural drains. There were a few detections of each element, but all were
below MCLs for finished drinking water.

Summary and Conclusions

Summary of Data

.All of the data collected during the monitoring runs are included in Tables 12-7,
12-8, 12-9"and 12-10.

Conclusions .

. Organic carbon concentrations are enriched in water passing through the
Sacramento-San Joaquin Delta. DOC and THMFP concentrations at outflow stations in
the Delta are in'general greater than USEPA's proposed regulatory levels for finished
drinking water under the D/DBP Rule. D'Oe andTHMFP conc~ntration~in agricultural
drainage of peaty islands in, the Delta are many times higher than the D~e and THMFP
concentratio.ns in adjacent Delta channel waters. Arsenic, copper and selenium were
detected sporadically in Delta channel waters' at concentrations below regulatory levels.
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Table 12-7. Field Data

Sample Number Station Date Time pH DO EC Temp Turb
~

pH units mg/l umhos/cm °C NTU

C952548. AMERICAN 10112/95 10:30 AM 7.6 8.8 39 17.3 2.3

C952766 AMERICAN 11/9/95 1:40 PM 7.3 9.2 44 16.0 2.5

C953070 AMERICAN 12/7/95 12:30 PM 7.9 9.~ 50 15.1 2.4

C960140 AMERICAN 1/11/96 12:55 PM 7.4 11.9 56 11.6 5.4

C960262 AMERICAN 2/7/96 9:50 AM 8.4 13.0 66 11.2 NA

C960412 AMERICAN 3/6/96 1:30 PM 7.6 12.3 67 10.8 12.3

C960826 AMERICAN 4/3/96 1:10 PM 7.4 12.8 57 13.7 5.5

C961044 AMERICAN 5/1/96 12:42 PM 7.0 12.0 53 18.2 2.0

C961242 AMERICAN 6/5/96 12:40 PM 7.3 10.0 43 19.4 5.7

C961634 AMERICAN 7/10/96 11:30 AM 8.5 9.0 45 20.8 2.5

C961711 AMERICAN .8/7/96 12:15 PM 6.8 9.0 45 21.0 1.0

C961840 AMERICAN 9/4/96 11 :30 AM 7.5 8.6 49 20.5 1.7

C961984 AMERiCAN 10/2/96 12:25 PM 6.7 8.5 45 19.8 1.6

C962152 AMERICAN 11/6/96 12:40 PM 7.2 9.8 47 15.6 1.9

C962313 . AMERICAN 12/4/96 12:38 PM 6.7 10.0 53 13.1 6.2

C952591 BACON01 10/18/95 9:18 AM 6.9 7.0 564 16.8 34.0

C952809 BACON01 11/15/95 10:47 AM 6.8 4.2 572 16.2 6.7

C953053 BACONOl 12/6/95 11 :30 AM 7.2 2.7 576 14.6 60.1

C960147 BACONOl 1/17/96 10:20 AM 6.8 7.7 1008 11 .1 32.5

C960276 BACONOl 2/14/96 11 :20 AM 6.7 ~.9 999 14.0 13.3

C960419 BACON01 ·3/13/96 11 :25 AM 6.4 8.0 1036 13.3 81.2

'C960840 BACONOl 4/10/96 10:09 AM 6.9 6.6 711 16.3 85.9

C961075 BACON01 5/8/96 11 :15 AM 6.8 4.4 505 18.0 60.8

C961276 SACONOl 6/12/96 9:25 AM 6.8 4.0 274 23.6 NA

C961648 BACONOl 7/17/96 10:05 AM 6.5 5.4 209 23.1 42.0

C961718 BACONOl 8/14/96 9:36 AM 6.9 5.8 238 25.6 10.3

C961850 SACONOl 9/11/96 9:45 AM 6.8 3.0 407 18.7 . 15.6

C962026 BACON01 10/9/96 10:20 AM 6.8 4.8 616 20.5 29.5

C962198 BACON01 11/13/96 12:20 PM 6.8 3.3 393 15.8 70.4

C962338 SACONOl 12/11/96 12:40 PM 6.5 6.8 708 14.6 19.4

C952486 BANKS 10/1/95 8:00 AM NA NA 240 22.4 NA

C952528 BANKS 10/3/95 12:00 PM NA NA 244 19.3 NA

C952529 BANKS- 10/5/95 10:00 PM NA NA 248 19.2 NA

C952530 BANKS 10/8/95 8:00AM NA NA 238 19.2 'NA

C952580 BANKS 10112/95 10:00 PM NA NA 220 17.5 NA

C952581 BANKS 10/15/95 8:00 AM NA NA 216 17.5 NA

C952597 BANKS 10/19/95 10:30 AM 7.5 7.0 207 19.8 68.1

C952675 BANKS 10/24/95 12:00 PM NA NA 209 16.3 NA

C952676 BANKS 10/26/95 10:00 PM NA NA 206 15.9 NA

C952677 BANKS 10/29/95 8:00 AM NA NA 216 15.9 NA

C952746 BANKS 10/31/95 12:00 PM NA NA 214 16.1 NA

C952747 BANKS 11/2/95 10:00 PM NA NA 204 15.1 NA

C952748 BANKS 11/5/95 8:00 AM NA NA 202 16.0 NA

C952797 BANKS 11/7/95 12:00 PM NA NA 207 17.6 NA

C952798 BANKS 11/9/95 10:00 PM NA NA 222 17.5 NA

C952799 BANKS 11/12/95 8:00 AM NA NA 210 18.2 NA

C952845 BANKS 11/14/95 12:00 PM NA NA 211 15.3 NA

C952815 BANKS 11/16/95 11.:00 AM 7.8 7.6 211 16.8 3.3

C952846 BANKS 11/1.6/95 10:00 PM NA NA 214 15.0 NA

C952847 BANKS 11/19/95 8:00 AM NA NA 283 15.0 NA

C952881 BANKS 11/21/95 12:00 PM NA NA 262 14.2 NA

C952882 BANKS 11/23/95 10:00 PM NA NA 254 14.3 NA

C952883 BANKS 11/26/95 8:00 AM NA NA 248 15.3 NA

C953244 BANKS 11/28/95 12:00 PM NA NA 284 15.7 NA

C953245 BANKS 11/30/95 10:00 PM NA NA 323 15.4 NA

C953246 BANKS 12/3/95 8:00 AM NA NA 325 16.6 NA
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Table 12-7. Field Data (continued)

Sample Number Station Date Time pH DO EC Temp Turb
pH units mg/L umhos/cm °C NTU

C953254 BANKS 12/5/95 1:30 PM ' NA NA 226 13.4 NA

C953062 BANKS 12/7/95 11:47 AM 7.6 8.6 280 15.3 NA

C953255 BANKS 12/7/95 11 :30 PM NA NA 216 12.6 NA

C953256 BANKS 1211 0/95 9:30 AM NA NA 213 12.7 NA
C953264 BANKS 12/12/95 12:00 PM NA NA 281 8.9 NA
C953265 BANKS 12/14/95 10:00 PM NA NA 280 8.9 NA
C953266 BANKS 12/17/95 8:00 AM NA NA 277 9.2 NA
C960080 BANKS 12/26/95 12:00 PM NA NA 271 12~2 NA
C960081 BANKS 12/28/95 10:00 PM NA NA 272 12.7 NA
C960082 BANKS 12/31/95 8:00 AM NA NA 463 12.9 NA
C960090 BANKS 1/2/96 12:00 PM NA NA 334 8.4 NA
C960091 BANKS 1/4/96 10:00 PM NA NA 336 8.3 NA
C960092 BANKS 1/7/96 8:00 AM NA NA' 351 8.6 NA
C960100 BANKS 1/16/96 12:00 PM NA NA 330 10.3 NA
C960101 BANKS 1/16/96 10:00 pM NA NA 344 9.9 NA
C960102 BANKS 1/16/96 8:00 AM NA NA 312 9.8 NA
C960110 BANKS 1/16/96 12:30 PM NA NA 294 7.8 NA
C960153 BANKS 1/18/96 11 :42 AM 7.2 10.1 309 10.6' 17.2
C960111 BANKS 1/18/96 10:30 PM NA NA 329 7.4 NA
C960112 BANKS 1/21/96 8:30 AM NA NA 298 7.2 NA
C960120 BANKS 1/23/96 12:23 PM NA NA 321 9.0 NA
C960121 BANKS 1/25/96 10:23 PM NA NA 331 8.6 NA
C960122 BANKS .1/28/96 8:23 AM NA NA 333 8.4 NA
C960219 BANKS 1/30/96 12:00 PM NA NA 331 15.3 NA
C960220 BANKS 211/96 10:00 PM NA NA 343 14.8 NA

C960221 BANKS 2/4/96 8:00 AM NA NA 345 15.2 NA
C960229 BANKS 2/6/96 12:00 PM NA NA 391 13.5 NA
C960230 BANKS 2/8/96 10:00 PM NA NA 405 13.6 NA
C960231 BANKS 2/11/96 8:00 AM NA NA 400 13.6 NA
C960239 BANKS 2/13/96 12:00 PM NA NA 413 12.8 NA
C960282 BANKS 2/15/96 11 :24 AM 7.4 8.4 383 14.2 10.2

C960240 BANKS 2/15/96 10:00 PM NA NA 392 12.4 NA

C960241 BANKS 2118/96 8:00 AM NA NA 400 12.1 NA
C960249 BANKS 2/20/96 12:00 PM NA NA 398 7.1 NA

C960250 BANKS 2/22/96 10:00 PM NA NA 3~7 7.0 NA
C960251 BANKS 2125/96 8:00AM NA NA 355 6.9 NA
C960433 BANKS 2/27/96 12:00 PM NA NA 329 11.6 NA

C960434 BANKS 2/2~/96 10:00 PM NA NA 300 11.5 NA
C960435 BANKS 3/3/96 8:00 AM NA NA 304 12.0 NA

C960574 BANKS 3/5/96 12:00 PM NA NA 300 12.7 NA
C960575 BANKS 3/7/96 10:00 PM NA NA 294 12.8 NA

C960428 BANKS 3/14/96 12:35 PM 7.5 10.2 278 15.5 NA

C960594 BANKS 3/19/96 12:00 PM NA NA 290 13.2 NA

C9605.95 BANKS 3/21/96 10:00 PM NA NA 286 14.4 NA

C960596 BANKS 3/24/96 8:00 AM NA NA 271 15.3 NA

C960721 BANKS 3/26/96 12:00 PM NA NA 268 14.2 NA

C960722 BANKS 3/29/96 10:00 PM NA NA 310 13.7 NA

C960723 BANKS 3/31/96 , 8:00 AM NA NA 310 14.2 NA

C960731 BANKS 4/2/96 12:00 PM NA NA 309 16.2 NA

C960732 BANKS 4/4/96 10:00 PM NA NA 331 16.2 NA

C960733 BANKS 4/7/96 8:00 AM NA NA 349 16.1 NA

C960741 BANKS 4/9/96 1:00 PM NA NA 381 15.4 NA

C960742 BANKS 4/11/96 11 :00 PM NA NA 394 15.2 NA

C960846 BANKS 4/11/96 10:26 AM 7.9 9.0 381 17.3 8.0

C960743 BANKS 4/14/96 9:00 AM NA NA 386 15.6 NA

C960751 BANKS 4/16/96 12:00 PM NA NA 3'76 18.1 NA
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Table 12-7. Field Data (continued)

Sample Number Station Date Time pH DO EC Temp Turb

pH units mg/L umhoa/cm °C NTU

C960752 BANKS 4/18/96 10:00 PM NA NA 369 . 17.8 NA
C960753 BANKS 4/21/96 8:00 AM NA NA 402 17.9 NA
C960761 BANKS 4/23/96 NA NA NA 409 22.7 NA
C960762 BANKS 4/25/96 NA NA NA 395 22.6 NA
C960763 . 'BANKS 4/28/96 NA NA NA 386 23.2 NA
C961060 BANKS 4/30/96 12:00 PM NA NA 389 17.4 NA
C961061 BANKS 5/2/96 10:00 PM NA NA 393 15.9 NA

. C961 0'62 BANKS 5/5/96 8:00 AM NA NA 381 16.7 NA
C961093 BANKS 5/7/96 12:05 PM NA NA 397 22.6 NA
C961094 BANKS 5/8/96 10:05 PM NA NA 392 22.2 NA
C961081 BANKS 5/9/96 10:40 AM 7.3 9.0 379 17.8 7.3
C961095 BANKS 5/12/96 8:05 AM NA NA 390 22.4 NA
C961106 BANKS 5/14/96 11:10AM NA NA 353 17.1 NA
C961107 BANKS 5/16/96 11:10AM NA NA 382 . 16.7 NA
C961108 BANKS 5/19/96 11:10AM NA NA 497 16.7 NA
C961119 BANKS 5/21/96 1:00 PM NA NA 326 18.5 NA
C961120 BANKS 5/23/96' 11 :00 PM NA NA 232 17.6 NA
C961121 BANKS .5/26/96 9:00 AM NA NA 257 17.6 NA
C961232 BANKS 5/28/96 12:00 PM NA NA 303 27.2 NA
C961233 BANKS 5/30/96 10:00 PM NA NA 296 27.1 NA
C961234 BANKS 6/2/96 8:00 AM NA NA 275 27.8 NA
C961267 BANKS 6/4/96 12:00 PM NA NA 270 20.1 NA
C961268 BANKS 6/6/96 10:00 PM NA NA 221 20.1 NA
C961269 BANKS 6/9/96 8:00 AM NA· NA 218 20.3 NA
C961397 BANKS 6/11/96 12:00 PM NA NA 206 20.8 NA
C961406 BANKS 6/13/96 12:25 P.M 7.5 8.4 ·217 21.4 19.0
C961398 BANKS' 6/13/96 10:00 PM NA NA 204 20.5 NA
C961399 BANKS 6116/96 8:00 AM NA NA 222 21.0 NA
C961513 BANKS 6/18/96 12:00 PM NA NA 220 17.0 NA
C961514 BANKS 6/20/96 10:00 PM NA NA 219 16.5 NA
C961515 BANKS 6/23/96 8:00 AM NA NA 212 16.7 NA
C96155.6 BANKS 6/25/96 12:00 PM NA NA 203 28.6 NA
C961557 BANKS 6/27/96 10:00 PM NA NA 219 29.0 NA
C961558 BANKS 6/30/96 8:00 AM NA NA 239 29.7 NA
C961603 BANKS 7/2/96 12:00 PM NA NA 222 23.5 NA
C961604 BANKS 7/4/96 10:00 PM NA NA 207 23.6 NA
C961605 BANKS 7/7/96 8:00 AM NA NA 205 23.9 NA
C961610 BANKS 7/9/96 12:00 PM NA NA 205 18.8 NA
C961611 BANKS 7/11/96 10:00 PM NA NA 192 19.1 NA
C961612 BANKS 7/14/96 8:00 AM NA NA 182 19'.9 NA
C961617 BANKS 7/16/96 12:00 PM NA NA 186 24.8 NA·
C961618 BANKS 7/18/96 10:00 PM NA NA 187 24.8 NA
C961664 BANKS 7/18/96 12:20 PM 7.7 8.2 184 22.8 27.0
C961619 BANKS 7/21/96 8:00 AM NA NA 190 25.1 NA
C961624 BANKS 7/23/96 12:00 PM NA NA 200 29.2 NA
C961625 BANKS 7/25/96 8:00 AM NA' NA 205 29.2 NA
C961626 BANKS 7/28/96 8:00 AM NA NA 209 29.7 . NA
C961691 BANKS 7/30/96 12:00 PM NA NA 205 19.3 NA
G961692 BANKS 8/1/96 10:00 PM NA NA 205 19.6 NA
C961693 BANKS 8/4/96 8:00 AM NA NA 205 20.9 NA
C961729 BANKS 8/6/96 12:00 PM NA NA 221 29.4 NA
C961731 BANKS 8/11/96 8:00 AM NA NA 232 30.5 NA
C961753 BANKS 8/13/96 12:00 PM NA NA 235 18.1 NA
C961724 BANKS 8/15/96 9:51 AM 7.2 7.3 211 25.8 7.9
C961754 BANKS 8/15/96 10:00 PM NA NA 231 18.2 NA
C961755 BANKS 8/18/96 8:00 AM NA NA 234 19.0 ·NA

12-39
NA- Not analyzed.



fable 12-7. Field Data (continued)

Sample Number Station Date Time pH DO EC Temp Turb

pH units mg/l umhos/cm °C NTU

C961763 BANKS 8/20/96 12:00 PM NA NA 253 19.4 NA

C961764 BANKS 8/22/96 10:00 PM NA NA 246 19.4 NA

C961765 BANKS 8/25/96 8:00 AM NA NA 257 19.6 NA

C961817 eANKS 8/27/96 12:00 PM NA NA 233 19.4 NA

C961818 BANKS 8/29/96 10:00 PM NA NA 245 19.3 NA

C961~1~ BANK~ 9/1/96 ' 8:00 AM NA NA 250 19.5 NA

C961892 BANKS 9/3/96 12:00 PM NA NA 254 23.8 NA

C961893 BANKS 9/5/96 10:00 PM NA NA 248 24.1 NA

C961894 BANKS 9/8/96 8:00 AM NA NA 248 25.0 NA

C961902 BANKS 9/10/96 12:00 PM NA NA 253 19.8 NA

C961859 BANKS 9/12/96 12:30 PM NA NA 247 23.1 4.0

C961903 BANKS 9/12/96 10:00 PM NA NA 262 19.9 NA

C961904 BANKS 9/15/96 8:00 AM NA NA 252 20.2 NA

C961912 BANKS 9/17/96 11 :00 AM NA NA 249 17.S NA

C961913 BANKS 9/19/96 9:00PM NA NA 254 17.5 NA

C961914 BANKS 9/22/96 7:00 AM NA NA 249 18.0 NA

C961998 BANKS 9/24/96 12:00 PM NA NA 249 17.5 NA

C961999 BANKS 9/26/96 10:00 PM NA NA 248 17.3 NA

C962000 BANKS 9/29196 8:00 AM NA NA 257 18.0 NA

C962079 BANKS 10/8/96 12:00 PM NA NA 296 19.2 NA

C962080 BANKS 10/1 0/96 10:00 PM NA NA 304 19.3 NA

C962034 BANKS 10/10/96 9:53 AM 8.1 8.5 29,3 20.2 8.8

C962081 BANKS 10/13/96 8:00 AM NA NA 308 19.6 NA

C962098 BANKS 10/22/96 10:45 AM NA NA 349 11.3 NA

C962110 BANKS 10/29/96 12:50 PM NA NA 139 13.2 NA

C962189 BANKS 11/14/96 12:35 PM 7.2 9.6 361 14.4 3.5

C962346 BANKS 12/12/96 12:45 PM 7.6 8.6 410 14.5 10.0

C952538 BARKERNOBAY 10/11/95 7:49 AM 6.8 7.4 259 18.6 35.0

C952756 BARKERNOBAY 11/8/95 12:28 PM 7.4 9.7 285 18.2 46.1

C953043 BARKERNOBAY 12/6/95 9:45 AM 7.1 6.3 285 13.7 32.5

C960130 BARKERNOBAY 1/10/96 1:50 PM 7.3 8.5 467 12.3 42.5

C960267 BARKERNOBAY 2/8/96 9:35 AM 7.3 7.3 142 14.1 NA

C960401 BARKERNOBAY 3/7/96 10:00 AM 7.3 9.0 310 13.3 106.0

C960831 BARKERNOBAY 4/4/96 9:00 AM 7.2 9.6 288 16.7 50.6

C961049 BARKERNOBAY 5/2/96 8:50 AM '7.7 9.3. 472 22.5 12.3

C961247 BARKERNOBAY 6/6/96 9:05 AM .7.7 7.8 .354 25.4 47.3

BL5503 BARKERNOBAY 7/1/96 1:11 PM 7.5 7.3 327 27.1 41.0

C961639 BARKERNOBAY 7/11/96 8:15 AM 8.3 7.5 282 22.7 56.0

BL5510 BARKERNOBAY 7/15/96 10:15AM 7.6 7.3 279 21.9 59.2

BL5517 BARKERNOBAY 7/22/96 11 :30 AM 7.7 8.0 272 25.1 49.0

BL5532 BARKERNOBAY 7/29/96 11 :00 AM 7.5 3.7 272 28.2 46.0

C961795 BARKERNOBAY 8/5/96 ' 11: 14 AM 7.2 7.7 244 22.4 66.6

C961773 BARKERNOBAY 8/7/96 8:03 AM 7.2 7.5 224 20.1 62.0

BL5539 BARKERNO'BAY 8/12/96 11 :00 AM 7.4 7.5 245 25.8 39.7

BL5546 BARKERNOBAY 8/19/96 10:13 AM 7.8 8.2 227 21.2 54.9

BL5553 BARKERNOBAY 8/26/96 11 :45 AM 7.6 7.6 267 20.9 41.8

C961829 BARKERNOBAY 9/5/96 8:30 AM 7.4 8.0 248 19.7 40.5

C961953 BARKERNOBAY 9/9/96 12:20 PM 7.8 7.4 232 23.3 41.6

C961960 BARKERNOBAY 9/16/96 10:26 AM 7.7 7.7 254 19.6 50.7

C961967 BARKERNOBAY 9/23/96 9:15 AM 7.1 9.7 243 19.2 43.0

C961974 BARKERNOBAY 9/30/96 9:20 AM 7.8 8.0 280 18~3 45.6

C962076 BARKERNOBAY 10/2/96 10:00 PM NA NA 306 19.9 NA

C961991 BARKERNOBAY 10/3/96 8:15 AM 7.6 7.7 306 19.1 46.9

C962077 BARKERNOBAY 10/5/96 10:00 PM NA NA 300 20.3 NA

C962041 BARKERNOBAY 10/7/96 9:45 AM 7.5 7.0 281 21.0 44.9

C962216 BARKERNOBAY 11/7/96 9:30 AM 7.5 9.2 341 12.0 28.4

12-40
NA- Not analyzed.
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Tabie 12-7. Field Data (continued)

Sample Number Station Date Time pH DO EC Temp Turb

pH units mg/l umhos/cm °C NTU

C962321 BARKERNOBAY 12/5/96 9:00 AM 7.1 7.5 286 10.6 23.7

C952540 CONCOSPPl 10/11/95 10:19 AM 7.3 8.1 189 19.8 10.0

C952758 CONCOSPP1. 11/8/95 10:22 AM 7.1 10.4 195 16.0 5.6

C953045 CONCOSPP1 12/6/95 1:15 PM 7.5 7.1 210 14.8 4.4

C960132 CONCOSPP1 1/10/96 11 :50 AM 7.6 11.1 -291 11.7 8.1

C960269 CONCOSPPl 2/8/96 12:40 PM 7.7 9.7 400- 14.0 NA

C960403 CONCOSPP1 3/7/96 1:55 PM 8.3 11.2 909 16.2 14.0

C960833 CONCOSPPl 4/4/96 2:00 PM 7.7 10.4 552 19.0 5.1

C961051 CONCOSPP1 5/2/96 11 :20 AM 7.4 9.2 512 23.1 5.6

C961404 CONCOSPP1 6/6/96 1:10 PM 7.6 8.2 291 27.0 6.6

C961641 CONCOSPP1 7/11/96 10:45 AM 7.6 7.8 175 24.8 10.6

C961775 CONCOSPPl 8/7/96 11 :06 AM 7.8 7.8 231 24.0 14.0

C961832 CONCOSPP1 9/5/96 12:30 PM 7.9 8.3 281 23.3 10.5

C961993 CONCOSPPl 10/3/96 11 :30 AM 7.6 8.4 294 21.2 16.3

C962218 CONCOSPPl 11/7/96 12:20 PM 8.2 10.4 506 13.5 3.5

C962323 CONCOSPPl 12/5/96 12:30 PM 7.3 7.7 308 14.7 3.2

C952596 DMC 10/19/95 10:50 AM 7.3 7.1 165 17.9 38.0

C952814 DMC 11/16/95 11 :15 AM 7.6 7.7 45.8 16.9 17.0

C953061 DMC 12/7/95 NA 7.5 9.0 325 15.3 9.3

C960152 DMC 1/18/96 12:10 PM 7.0 -9.9 622 10.8 15.6

C960281 DMC 2/15/96 11 :40 AM 7.3 8.6 333 13.9 23.4

C960427 DMC 3/14/96 11:25AM 7.4 10.1 305 14.9 305.0

C960845 DMC 4/11/96 11 :12 AM 7.5 8.7 393 17.8 26.0

C961080 DMC 5/9/96 11:20 AM 7.2 9.3 337 17.7 25.3

C961281 DMC 6/13/96 11:50 AM 7.5 8.6 552 22.0 52.0

C961663 DMC 7/18/96 11:50 AM 7.7 7.5 489 24.1 35.0

C961723 DMC 8/15/96 10:25 AM 7.5 6.6 581 26.1 26.7

C961858 D-MC 9/12/96 1:45 PM 7.7 7.1 586 23.8 27.2

C962033 DMC 10/1 0/96 10:27 AM 7.5 7.9 347 21.1 20.7

C962188 DMC 11/14/96 12:10 PM 7.0 9.7 338 15.2 8.5

C962345 DMC 12/12/96 1:35 PM 7.6 8.0 223 14.1 28.0

C952492 GREENES 10/1/95 8:00 AM NA NA 135 20.5 NA

C952534 GREENES 10/3/95 12:00 PM NA NA 122 17.9 NA

C952527 GREENES 10/3/95 12:00 PM NA NA 112 18.0 NA

C952535 GREENES 10/6/95 10:00 PM NA NA 110 18.3 NA

C952536 GREENES 10/8/95 8:00 AM NA NA 115 18.2 NA

C952585 GREENES 10/10/95 12:00 PM NA NA 127 17.2 NA

C952547 GREENES 10/12/95 9:20 AM 7.1 8.1 162 17.0 9.0

C952586 GREENES 10/12/95 10:00 PM NA NA 148 17.5 NA
G952587 GREENES 10/15/95 8:00 AM NA NA 140 17.3 NA

C952633 GREENES 10/17/95 12:00 PM NA NA 135 15.3 NA

C952634 GREENES -10/19/95 10:00 PM NA NA 125 15.3 NA

C952635 GREENES 10/22/95 8:00 AM NA NA 129 14.7 NA

C952681 GREENES 10/24/95 12:00 PM NA NA 131 16.0 NA

C952682 GREENES 10/26/95 10:00 PM NA NA 132 15.9 NA

C952683 GREENES 10/29/95 8:00 AM NA NA 139 15.9 NA

C952752 GREENES 10/31/95 12:00 PM NA NA 140 14.0 NA

C952753 GHEENES 11/2/95 10:00 PM NA NA 140 14.1 NA

C952754 GREENES 11/5/95 8:00 AM NA NA 166 13.9 NA

C952803 GREENES 11/7/95 12:00 PM NA NA 125 16.0 NA

C952765 GREENES 11/9/95 12:40 PM 7.5 9.1 131 16.0 7.5

C952804 GREENES 11/9/95 10:00 PM NA NA 132 16.2 NA

C952805 GREENES 11/12/95 8:00 AM NA NA 151 16.1 NA

C952851 GREENES 11/14/95 12:00 PM NA NA 146 15.8 NA

C952852 GREENES 11/16/95 10:00 PM NA NA 154 15.8 NA

C952853 GREENES 11/19/95 8:00 AM NA NA 134 15.6 NA

1.2-41
NA- Not analyzed.



Table 12-7. Field Data (continued)

$amp'e Number Station Date Time pH DO EC Temp Turb

pH ~nit8 mg/L umhos/cm °c NTU

C952887 GREENES 11/21/95 12:00 PM NA NA 145 14.2 NA

C952888 'GREENES 11/23/95 10:00 PM NA NA 153 13.6 NA

C952889 GREENES 11/26/95 8:00 AM NA NA 168 13.6 NA

C953250 GREENES 11/28/95 12:00 PM NA NA 157 14.7 NA

C953251 GREENES 11/30/95 10:00 PM NA NA 147 14.7 NA

C953252 GREENES 12/3/95 8:00 AM NA NA 152 14.1 NA

C953260 GREENES 12/5/95 . 12:00 PM NA NA 117 13.8 NA

C953261 GREENES 12/7/95 10:00 PM NA NA 113 13.1 NA

C953069 GREENES 12/7/95 11 :40 AM 7.8 10.0 143 14.2 6.1

C953262 GREENES 12/1 0/95 8:00 AM NA NA 116 13.0 NA

C953270 GREENES 12/12/95 12:00 PM NA NA 154 9.3 NA

C953271 GREENES 12/14/95 12:00 PM ·NA NA 164 8.9 NA

C953272 GREENES 12/17/95 12:00 PM NA NA 130 8.9 NA

C960086 GREENES 12/26/95 8:00 AM NA NA 173 10.8 NA

C960087 GREENES 12/28/95 12:00 PM NA NA 156 10.8 NA

C960088 GREENES 12/31/95 10:00 PM NA NA 172 10.7 NA

C960096 GREENES 1/2/96 12:00 PM NA NA 136 10.4 NA

C960097 GREENES 1/4/96 10:00 PM NA NA 153 10.3 NA

C960098 GREENES 1/7/96 8:00 AM NA NA 168 10.3 NA

C960139 GREENES 1/11/96 12:05 PM 7.5 11.5 184 11.5 17.1

C960106 GREENES 1/16/96 12:00 PM NA NA 191 9.9 NA

C960107 GREENES 1/16/96 10:00 PM NA NA 170 9.7 NA

C960116 GREENES 1/16/96 12:00 PM NA NA 168 8.5 NA

C960108 GREENES 1/16/96 8:00 AM NA NA 189 9.6 NA

e960117 GREENES 1/18/96 10:00 PM NA NA 169 8.0 NA

C960118 GREENES 1/21/96 8:00 AM NA NA 131 7.5 NA

C960126 GREENES 1/23/96 12:00 PM NA NA 138 9.5 NA

C960127 GREENES 1/25/96 10:00 PM NA NA 139 8.9 NA

C960128 GREENES 1/28/96 8:00 AM NA 'NA 132 8.8 NA

C960225 GREENES 1/30/96 12:00 PM NA NA 133 14.2 NA

C960226 GREENES 2/1/96 10:00 PM NA NA 133 13.6 NA

C960261 GREENES 2/7/96 9:00 AM 8.1 11.2 91 12.5 NA

C960245 GREENES 2/13/96 12:00 PM NA NA 127 13.7 NA

C960246 GR.EENES 2/15/96 10:00 PM NA NA 126 13.5 NA

C960247 GREENES 2/18/96 8:00 AM ; NA NA 126 13.4 NA

C960411 GREENES 3/6/96 12:40 PM 7.6 11.2 140 12.2 43.9

C960581 GREENES 3/7/96 10:00 PM NA NA 122 13.3 NA

C960582 GREENES 3/1 0/96 8:00 AM NA NA 134 13.4 NA

C960590 GREENES 3/12/96 12:00 PM NA NA 139 18.2 NA

C960591 GREENES 3/14/96 10:00 PM NA NA 135 17.8 NA

C960592 GREENES 3/17/96 8:00 AM NA NA 136 17.5 NA

C960600 GREENES 3/19/96 12:00 PM NA NA 140 11.6 NA

C960601 GREENES 3/21/96 10:00 PM NA NA 144 11.4 NA

C960602 GREENES 3/24/96 8:00 AM NA NA 144 11.1 NA

C960727 GREENES 3/26/96 12:00 PM NA NA 141 12.6 NA

C960728 GREENES 3/29/96 10:00 PM NA NA 141 12.7 NA

C960737 GREENES 4/2/96 12:00 PM NA NA 130 16.6 NA

C960729 GREENES 4/2/96 8:00 AM NA NA 145 12.6 NA

C960825 GREENES 4/3/96 12:15 PM 7.3 11.3 111 14.6 32.5

C960738 GREENES 4/4/96 10:00 PM NA NA 141 16.5 NA

C960739 GREENES 4/7/96 8:00 AM NA NA 127 16.4 NA

C960747 GREENES 4/9/96 1:00 PM NA NA 123 15.8 NA

C960748 GREENES 4/11/96 11 :00 PM NA NA 129 15.7 NA

C960749 GREENES 4/11/96 9:00 AM NA NA 124 15.6 NA

C960757 GREENES 4/16/96 12:00 PM NA NA 117 15.2 NA

C960758 GREENES 4/18/96 10:00 PM NA NA 107 15.4 NA

12-42
NA- Not analyzed.
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Tabie i 2-7. Field Data (continued)

Sample Number Station Date Time pH DO EC Temp Turb

pH units mg/L umhos/cm °C NTU

C960759 GREENES 4/21/96 10:00 PM NA NA 108 13.5 NA

C960767 GREENES 4/23/96 NA NA NA 117 20.3 NA

C960768 GREENES 4/25/96 NA NA NA 121 20.7 NA

C960769 GREENES 4/28/96 NA NA NA 132 20.6 NA

C961066 GREENES 4/30/96 12:00 PM NA NA 122 16.6 NA

C961043 GREENES 5/1/96 11:23 AM 7.2 10.9 120 19.4 11.4

C961067 GREENES 5/2/96 10:00 PM NA NA 119 16.3 NA

C961068 GREENES 5/5/96 8:00 AM NA NA 124 16.3 NA

C961099 GREENES 5/7/96 12:00 PM NA NA 130 22.5 NA

C961100 GREENES 5/9/96 10:00 PM NA NA 121 22.6 NA

C961101 GREENES 5/12/96 8:00 AM NA NA 137 22.7 NA

C961112 GREENES 5/14/96 9:30 AM NA NA 127 17.0 NA

C961113 GREENES 5/16/96 9:30 AM NA NA 112 16.4 NA

C961114 GREENES 5/19/96 9:30 AM NA NA 56 16.2 NA

C961126 GREENES 5/23/96 10:00 PM NA NA 91 18.5 NA

C961127 GREENES 5/26/96 8:00 AM NA NA 93 . 18.4 NA

C961225 GREENES 5/28/96 .12:00 PM NA NA 109 25.8 NA

C961226 GREENES 5/31/96 7:43 AM NA NA 113 26.5 NA

C961227 GREENES 6/2/96 8:00 AM NA NA 117 25.6 NA

C961260 GREENES 6/3/96 12:00 PM NA NA 110 22.6 NA

C961261 GREENES 6/5/96 10:00 PM NA NA 112 22.7 NA

C961.241 GREENES 6/5/96 1.1:35 AM 7.5 8.7 118 22.4 13.5

C961262 GREENES 6/8/96 8:00 AM NA' NA 120 22.7 NA

C961376 GREENES 6111/96 12:00 PM NA NA 148 17.8 NA

C961377 GREENES 6/12/96 10:00 PM NA NA 112 17.3 NA

C961378 GREENES 6/15/96 8:00 AM NA NA 125 17.4 NA

C961506 GR'EENES 6/17/96 12:00 PM NA NA 136 22.0 NA

C961507 GREENES 6/19/96 10:00 PM NA NA 126 21.8 NA

C961125 GREENES 6/21/96 12:00 PM NA NA 80 18.7 NA

C961508 GREENES 6/22/96 8:00 AM NA NA 132 21.8 NA

C961549 GREENES 6/24/96 10:10 PM NA NA 133 27.3 NA

C961550 GREENES 6/26/96 10:10 PM NA NA 124 27.2 NA

C961551 GREENES 6/29/96 8:10 AM NA NA 116 27.3 NA

C961562 GREENES 7/1/96 11 :00 AM NA NA 598 19.2 NA

C961566 GREENES 7/1/96 12:00 PM NA NA 128 23.5 NA

C961567 GREENES 7/3/96 10:00 PM NA NA 120 23.1 NA

C961568 GREENES 7/6/96 8:00 AM NA NA 125 23.2 NA

C961576 GREENES 7/9/96 12:00 PM NA NA 121 19.8 NA

C961633 GREENES 7/10/96 12:15 PM 7.9 8.2 120 23.7 10.7

C961577 GREENES 7/11/96 10:00 PM NA NA 114 19".9 NA

C961578 GREENES 7/14/96 8:00 AM NA NA 115 19.6 NA

C961586 GREENES 7/16/96 12:06 PM NA NA 121 24.1 NA

C961587 GREENES 7/18/96 11:00 PM NA NA 111 24.6 NA

C961588 GREENES 7/21/96 8:00 AM NA NA 118 24.5 NA

C961596 GREENES 7/23/96 12:00 PM NA NA 122 27.0 NA

C961597 GREENES 7/25/96 10:00 PM NA NA 117 27.8 " NA

C961598 GREENES 7/28/96 8:00 AM NA NA 126" 27.9 NA

C961697 GREENES 7/30/96 12:00 PM NA NA 134 19.4 NA

C961698 GREENES' 8/1/96 10:00 PM NA NA 121 19.4 NA

C961699 GREENES 8/4/96 8:00 AM NA NA 1"28 19.1 NA

C961735 GREENES 8/6/9.6 12:00 PM NA NA 121 28.8 NA

C961728 GREENE$ 8/6/96 8:00 AM NA NA 226 27.1 NA

C961710 GREENES 8/7/96 11 :20 AM 7.1 8.5 127 22.0 9.0

C961736 GREENES 8/8/96 10:00 PM NA NA 125 28.9 NA

C961737 GREENES 8/11/96 8:00 AM NA NA 137 28.6 NA

C961759 GREENES 8/13/96 1:00 PM NA NA ·127 18.7 NA

12-43
NA- Not analyzed.



Table 12-7. Field Data (continued)

$~mpleNlJmtler Station Da,te Time pH DO EC Temp Turb

pH units mg/L umhos/cm °C NTU

C981760 GREENES 8/15/96 11 :00 PM NA NA 121 18.9 NA

C961761 GREENES 8/18/96 9:00 AM NA NA 137 18.8 NA

C961769 GREENES 8/20/96 12:00 PM NA NA 140 18.5 NA

C961770 GREENES 8/22/96 10:00 PM NA NA 149 18.9 NA

C961771 GREENES 8/25/96 8:00 AM NA NA 156 18.8 NA

C961898 GREENES 9/3/96 1:00 PM NA NA 166 24.5 NA

C961839 GREE:NES 9/4/96 10:40 AM 7.6 8.3 162 22.2 9.6

C961899 GREENES 9/5/96 11 :00 PM NA NA 178 24.0 NA

C961900 GREENES 9/8/96 9:00 AM NA NA' 179 24.0 NA

C961983 GREENES 10/2/96 11 :20 PM 7.2 8.1 141 20.0 6.2

C962087 GREENES 10/15/96 10:30 AM NA NA 127 17.9 NA

C962147 GREENES 11/5/96 1:10 PM 8.5 9.7 146 15.1 5.0

C962151 GREENES 11/6/96 11 :20 AM 7.3 9.7 143 "4.4 4.9

C962162 GREENES 11/12/96 1:45 PM 7.1 9.4 143 15.1 4.2

C962167 GREENES 11/20/96 1:00 PM 7.1 9.3 147 15.3 34.0

C962172 GREENES 11/26/96 1:45 PM 7.0 9.6 146 15.9 20.5

C962278 GREENES 12/3/96 12:15 PM 7.4 10.0 160 12.7 5.4

C962312 GREENES 12/4/96 11:44 AM 7.2 10.4 157 12.2' 6.9

C962283 GREENES 12/10/96 1:00 PM 6.8 10.2 115 12.8 60.0

C962288 GREENES 12/17/96 1:45 PM 7.2 9.3 103 12.2 40.0

C952541 JER5EYPPOl 10/11/95 9:55 AM 7.2 6.5 516 18.8 NA

C952759 JERSEYPPOl 11/8/95 9:49 AM 6.9 8.3 868 15.2 NA

C953046 JERSEYPP01 12/6/95 2:10 PM, 7.0 4.5 926 15.4 20.5

C960133 JERSEYPPOl 1/10/96 12:30 PM 6.7 6.9 2620 12.8 NA

C960270 JERSEYPP01 2/8/96 2:10 PM 6.6 5.7 3160 14.8 NA

C960404 JERSEYPPOl 3/7/96 1:00 PM 6.7 8.3 2840 17.3 60.6

C960834 JERSEYPP01 4/4/96 12:37 PM 6.9 , 7.6 2220 20.9 278.0

C961052 JERSEYPPOl 5/2/96 12:55 PM 7.1, 6.5 1065 23.9 40.1

C961250 JERSEYPPOl 6/6/96 11 :52 AM 7.1 5.5 750 26.2 28.2

C961642 JERSEYPPOl 7/11/96 11:15AM 7.4 7.6 519 23.3 75.8

C961776 JERSEYPPOl 8/7/96 10:30 AM 6.6 5.6 1147 21.4 26.0

C961994 JERSEYPPOl 10/3/96 11:10AM 7.6 7.3 884 18.8 36.9

C962219 JERSEYPPOl 11/7/96 12:50 PM 7.3 7.3 1846 13.5 113.0

C962324 JERSEYPPOl 12/5/96 1:15 AM 7.1 9.7 1247 12.7 15.7

C952539 MALLARDIS 10/11/95 9:06 AM 7.5 8.5 900 18.9 45.0

C952757 MALLARDIS 11/8/95 11:20AM 7.2 9.9 3670 17.7 26.1

C953044 MALLARDIS 12/6/95 12:15 PM 7.4 6.3 5820 15.5 22.4

C960131 MALLARDIS 1/1 0/96 10:45 AM 7.6 11.0 963 12.6 39.5

C960268 MALLARDIS 2/8/96 11 :45 AM 7.7 10.4 211 13.0 NA

C960832 MALLARDIS 4/4/96 11 :33 AM 7.7 10.6 224 11.9 15.1

C961050 MALLARDIS 5/2/96 10:25 AM 7.1 10.2 211 21.5 12.3

C961248 MALLARDIS S/6/96 10:45 AM 7.5 9.2 166 23.3 37.4

C961640 MALLARDIS 7/11/96 9:50 AM 8.2 8.3 1338 22.5 41.3

C961774 MALLARDIS 8/7/96 .9:35 AM 7.8 8.3 3750 21.9 48.0

C961831 MALLARDIS 9/5/96 11 :20 AM 7.7 8.3 2500 21.7 . 29.9

C961992 MALLA'RDIS 10/3/96 10:00 AM 7.4 8.7 8170 19.1 46.4

C962217 MALLARDIS 11/7/96 11 :30 AM 7.5 9.5 .852 14.8 21.5

C962322 MALLARDIS 12/5/96 11 :30 AM 7.0 10.5 8090 13.4 30.0

C952590 MIDDLER 10/18/95 8:33 AM 7.0 7.9 214 19.1 12.0

C952808 MIDDLER 11/15/95 10:07 AM 6.8 9.2 209 16.9 10.6

C953052 MIDDLER 12/6/95 10:45 AM 7.3 7.6 279 14.9 8.6

C960146 MIDDLER 1/17/96 9:33 AM 7.3 10.3 304 10.6 15.3

C960275 MIDDLER 2/14/96 10:35 AM 7.5 7.9 458 14.8 13.3

C960418 MIDDLER 3/13/96 10:30 AM 7.7 to.l 317 13.7 14.5

C960839 MIDDLER 4/10/96 9:10 AM 7.3 8.6 332 17.8 8.9

C961074 MIDDLER 5/8/96 10:35 AM 7.2 8.7 418 19.8 8.7

12-44
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Table 12-7. Field Data (continued")

Sample Number Station Date Time pH DO EC Temp Turb

pH units mg/L umhos/cm °C NTU

C961275 MIDDLER 6/12/96 11 :00 AM 7.9 6.9 228 24.3 NA

C961647 MIDDLER 7/17/96 9:10 AM 7.2 7.1 . 194 23.7 7.0

C961717 MIDDLER 8/14/96 8:57 AM 7.0 7.3 219 26.0 6.4

C961849 MIDDLER 9/11/96 8:45 AM 7.0 7.6 255 21.5 8.9

C962025 MIDDLER 10/9/96 9:20 AM 7 ~ 1 6.4 316 22.0 6.1

C962197 MIDDLER 11/13/96 11:35AM 6.9 8.9 311 15.5 5.0

C962337 MIDDLER 12/11/96 11 :50 AM 7.1 11.8 402 13.1 15.6

C952489 OLDRIVBACISL 10/1/95 8:00'AM NA NA 189 19.7 NA

C952531 OLDRIVBACISL 10/3/95 12:00 PM NA NA 181 17.9 NA

C952532 OLDRIVBACISL 10/5/95 10:00 PM NA NA 184 17.6 NA

C952533 OLDRIVBACISL 10/8/95 8:00 AM NA NA 173 17.2 NA

C952582 OLDRIVBACISL 10/10/95 12:00 PM NA NA 171 16.3 NA

C952578 OLDRIV8ACISL 10/1 0/95 12:00 PM NA NA 165 . 16.2 NA

C952583 OLDRIVBACISL 10/12/95 10:00 PM NA NA 175 16.2 NA

C952584 OLDRIVBACISL 10/15/95 8:00 AM NA NA 177 16.2 NA.

C952630 OLDRIVBACISL 10/17/95 12:00 PM NA NA 170 14.7 NA

C952592 OLDRIVBACISL 10/18/95 9:08 AM 7.1 8.1 175 18.5 14.0

C952631 OLDRIVBACISL 10/19/95 10:00 PM NA NA 174 14.2 NA

C952632 OLDRIVBACISL 10/22/95 8:00 AM NA NA 166 14.1 NA

C952678 OLDRIVBACISL 10/24/95 12:00 PM NA NA 165 15.9 NA

C952679 OLDRIVBACISL 10/26/95 10:00 PM NA NA 162 15.1 NA

C952680 OLDRIVBACISL 10/29/95 8:00 AM NA ·NA 160 15.0 NA

C952749 OLDRIVBACISL 10/31/95 1:00 PM NA NA 157 14.7 NA

C952750 OLDRIVBACISL 11/2/95 11 :00 PM NA NA 162 13.9 NA

C952751 OLDRIVBACISL 11/5/95 9:00 AM NA NA 165 13.6 NA

C952800 OLDRIVBACISL 11/7/95 12:00 PM NA NA 168 15.4 NA

C952801 OLDRIVBACISL 11/9/95 10:00 PM NA NA 177 15.4 NA

0952802 OLDRIVBACISL 11/12/95 8:00 AM NA NA 185 15.4 NA

C952848 OLDRIVBACISL 11/14/95 12:00 PM NA NA 182 15.1 NA

C952810 OLDRIVBACISL 11/15/95 11 :01 AM 7.0 7.1 180 17.6 6.9

C952849 OLDRIVBACISL 11/16/95 10:00 PM NA NA 186 14.7 NA

C952850 OLDRIVBACISL 11/19/95 8:00 AM NA NA 189 14.8 NA

C952884 OLDRIVBACISL 11/21/95 12:00 PM NA NA 185 11.3 NA

C952885 OLDRIVBACISL 11/23/95 10:00 PM NA NA 187 11.5 NA

C952886 OLDRIVBACISL 11/26/95 8:00 AM NA NA 188 11.2 NA

C953247 OLDRIVBACISL 11/28/95 12:00 PM NA NA 189 15.1 NA

C953248 OLDRIVBACISL 11/30/95 10:00 PM ·NA NA 194 14.8 NA

C953249 OLDRIVBACISL 12/3/95 8:00 AM NA NA 196 14.9 NA

C953257 OLDRIVBACISL 12/5/95 12:00 PM NA NA 155 13.6 NA

C953054 OLDRIVBACISL 12/6/95 . 11 :41 AM 7.6 7.8 201 14.9 7.3

C953258 OLDRIVBACISL 12/7/95 10:00 PM NA NA 154 13.3 NA

C953259 OLDRIVBACISL 12/10/95 8:00AM NA NA 156 13.1 NA

C953267 OLDRIVBACISL 12/1 2/95 12:00 PM NA NA 201 10.9 NA

C953268 OLDRIVBACISL 12/14/95 10:00 PM NA NA 225 9.5 NA

C953269 OLDRIVBAGISL 12/17/95 8:00 AM NA NA 239 9.3 NA

C960083 OLDRIVBACISL 12/26/95 8:00 AM NA NA 226 10.5 NA

C960084 OLDRIVBACISL 12/28/95 12:00 PM NA NA 236 10.4 NA

C960085 OLDoRIVBACISL 12/31/95 10:00 PM NA NA 239 10.2 NA

C960093 OLDRIVBACISL 1/2/96 12:00 PM NA NA 231 10.6 NA

C96q094 OLDRIVBACISL 1/4/96 10:00 PM NA NA 230 9.6 NA

C960095 OLDRIVBACISL 1/7/96 8:00 AM NA NA 232 9.8 NA

C960104 OLDRIVBACISL 1/16/96 10:00 PM NA NA 228 9.6 NA

C960105 OLDRIVBACISL 1/16/96 8:00 AM NA NA 224 9.5 NA

C960113 OLDRIVBACISL 1/16/96 2:00 PM NA NA 218 7.8 NA

C960103 OLDRIV8ACISL 1/16/96 12:00 PM NA NA 232 10.2 NA

C960148 OLDRIV8ACISL 1/17/96 10:40 AM 7.5 10.9 225 10.3 16.4

12-45
NA- Not analyzed.



Table 12-7. Field Data (continued)

Sample Number Station Date Time pH DO EC Temp Turb

pH units mg/L umhos/cm °C NTU

C960114 OLDRIVBACISL 1/19/96 12:00 AM NA NA 221 7.3 NA

C960115 OLDRIVBACISL 1/21/96 10:00 AM NA NA 231 6.9 NA

C960222 OLDRIVBACISL 1/30/96 12:00 PM NA NA 231 15.4 NA

C960223 OLDRIVBACISL 2/2/96 10:00 PM NA NA 249 13.9 NA

C960224 OLDRIVBACISL . 2/4/96 8:00 AM NA NA 220 13.8 NA

C960232 OLDRIVBACISL 2/6/96 12:00 PM NA NA 297 13.7 NA

C960233 OLDRIVBACISL 2/8/96 10:00 PM NA NA 332 13.7 NA

C960234 OLDRIVBACISL 2/11/96 8:00 AM NA N·A 342 13.5 NA

C960242 OLDRIVBACISL 2/13/96 12:00 PM NA NA 328 14.3 NA

C960277 OLDRIVBACISL 2/14/96 11 :50 AM 7.1 7.5 334 14.3 11.3

C960243 OLDRIVBACISL 2/15/96 10:00 PM NA NA 360 14.0 NA

C960244 OLDRIVBACISL 2/18/96 8:00 AM NA NA 338 13.8 NA

C960252 OLDRIVBACISL 2/20/96 12:46 PM NA NA 331 7~2 NA

C960253 OLDRIVBACISL 2/22/96 10:46 PM NA NA 374 7.6 NA

C960254 OLDRIVBACISL 2/25/96 8:46 AM NA NA 478 7.3 NA

C960436 OLDRIVBACISL 2/27/96 12:00 PM NA NA 393 11.8 NA

C960437 OLDRIVBACISL 2/29/96 10:00 PM NA NA 375 11.7 NA

C960438 OLDRIVBACISL 3/3/96 8:00 AM NA NA 370 11.7 NA

C96G577 OLDRIVBACISL 3/5/96 12:00 PM NA . NA 366 13.0 NA

C960578 OLDRIVBACISL 3/7/96 10:00 PM NA NA 356 13.2 NA

C960579 OLDRIVBACISL 3/1 0/96 8:00 AM NA NA 291 13.0 NA

C960587 OLDRIVBACISL .3/12/96 12:00 PM NA NA 285 17.5 NA

C960420 OLDRIVBACISL 3113/96 11 :40 AM 7.5 10.9 307 14.0 8.5

C960588 OLDRIVBACISL 3/14/96 10:00 PM NA NA 333 17.0 NA

C960589 OLDRIVBACISL 3/17/96 8:00 AM NA NA 354 16.8 NA

C960597 OLDRIVBACISL 3/19/96 12:00 PM NA NA 332 12.7 NA

C960598 OLDRIVBACISL 3/21/96 10:00 PM NA NA 315 12.9 NA

C960599 OLDRIVBACISL 3/24/96 8:00 AM NA NA 313 13.6 NA

C960724 OLDRIVBACISL 4/2/96 1:00 PM NA NA 317 13.1 NA

C960725 OLDRIVBACISL 4/2/96 11 :00 PM NA NA 320 13.0 NA

C960726 OLDRIVBACISL 4/2/96 9:00 AM NA NA 330 13.0 NA

C960734 OLDRIVBACISL 4/2/96 12:00 PM NA NA 336 16.6 NA

C960735 OLDRIVBACISL 4/4/96 10:00 PM NA NA 332 16.2 NA

C960736 OLDRIVBACISL 4/4/96 8:00 AM NA NA 294 16.1 NA

C960744 OLDRIVBACISL 4/9/96 1:00 PM NA NA ·287 16.0 NA

C960841 OLDRIVBACISL 4/1 0/96 10:30 AM 7.4 9.2 274 18.1 6.3

C960745 OLDRIVBACISL 4/11/96 11 :00 PM NA NA 294 15.8 NA

C960746 OLDRIVBACISL 4/14/96 9:00 AM NA NA 260 15.6 NA

C960754 OLDRIVBACISL 4/16/96 12:00 PM NA NA 272 15.6 NA

C960755 OLDRIVBACISL 4/18/96 10:00 PM NA NA 310 15.7 NA

C960756 OLDRIVBACISL 4/21/96 8:00 AM NA NA 294 15.7 NA

C960764 OLDRIVBACISL 4/23/96 NA NA NA 391 - 22.2 NA

. C960765 OLDRIVBACISL 4/25/96 NA NA NA 446 21.6 NA

C960766 OLDRIVBACISL 4/28/96 NA NA NA 426 21.7 NA

C961063 OLDRIVBACISL 4/30/96 12:00 PM NA NA 421 18.1 NA

C961064 OLDRIVBACISL 5/2/96 10:00 PM NA NA 406 17.6 NA

C961065 OLDRIVBACISL 5/5/96 8:00 AM NA NA 363 17.2 NA

C961096 OLDRIVBACISL 5/7/96 12:00 PM NA NA 390 .22.5 NA

C961076 OLDRIVBACISL 5/8/96 11 :30 AM 7.2 8.7 369 20.5 6.9

C961097 OLDRIVBACISL 5/9/96 10:00 PM NA NA 376 22.4 NA

C961098 OLDRI.VBACISL 5/12/96 8:00 AM NA NA 414 22.5 NA

C961109 OLDRIVBACISL 5/14/96 12:30 PM NA NA 373 17.4 NA

C961110 OLDRIVBACISL 5/16/96 12:30 PM NA NA ·313 16.9 NA

C96ll11 OLDRIVBACISL 5/19/96 12:30 PM NA NA ·320 16.8 NA

C961l22 OLDRIVBACISL 5/21/96 12:45 PM NA NA 378 18.8 NA

C961123 OLDRIVBACISL 5/23/96 10:45 PM NA NA 341 18.7 NA

12-46
NA- Not analyzed.
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Table 12-7. Field Data (continued)

Sample Numb.er Station Date Time pH DO EC Temp Turb

pH units mg/l umho./cm °C NTU

C961124 OLDRfVBACISL 5/26/96 8:45 AM NA NA 288 18.4 NA

C961235 OLDRIVBACISL 5/28/96 12:00 PM NA NA 272 26.0 NA

C961236 OLDRIVBACISL 5/30/96 10:00 PM NA NA 235 25.7 NA

C961237 OLDRIVBACISL 6/2/96 8:00 AM NA NA 190 25.8 NA

C961270 OL-DRIVBACISl 6/4/96 12:00 PM NA NA 167 20.5 NA

C961271 OlDRIVBACfSl 6/6/96 10:00 PM NA NA 156 20.7 NA

C961272 OLDRIVBACISL 6/9/96 8:00 AM NA NA 146 20.6 NA

C961400 OLDRIVBACISl 6/11/96 12:00 PM NA NA 150 21.6 ·NA

C96l277 OlDRIVBACISL 6/12/96 10:00 AM 6.9 7.5 152 24.3 8.3

C961401 OLDRIVBACISL 6/13/96 10:00 PM NA NA 145 21.2 NA

C961402 OLDRIVBACISL 6/16/96 8:00 AM NA NA 141 21.4 NA

C961516 OLDRIVBACISL 6/18196 12:00 PM NA NA 137 17.3 NA

C961517 OLDRIVBACISL 6/20/96 10:00 PM NA NA 134 17.4 NA

C961518 OLDRIVBACISL 6/23/96 8:00 AM NA NA 135 17.4 NA

C961559 OLDRIVBACISL 6/25/96 12:00 Pfvl NA NA 140 25.5 NA

C961560 OLDRIVBACISL 6/27/96 10:00 PM NA NA 141 26.1 NA

C96156'1 OLDRIVBACISL 6/30/96 8:00 AM NA NA 142 26.1 NA

C961606 OLDRIVBACISL 7/2/96 12:00 PM NA NA 143 .22'.6 NA

C961607 OLDRIVBACISL 7/4/96 10:00 PM NA NA 143 22.1 NA

C961608 OLDRIVBACISL 7/7/96 8:00 AM NA NA 145 22.2 NA

C961609 OLDRIVBACISL 7/9196 12:00 PM NA NA 145 20.5 NA

C961613 OLDRIVBACISL 7/9/96 12:00 PM NA NA 145 20.5 NA

C961614 OLDRIVBACISL 7/11/96 10:00 PM NA NA 152 20.8 NA

C9'61615 OLDRIVBACISL 7/14/96 8:00 AM NA NA 156 20.8 NA

C961620 OLDRIVBACISL J 7/16/96 12:00.PM NA NA 158 24.8 NA

C961649 OLDRIVBACISL 7/17/96 10:35 AM 7.4 7.6 165 23.8 6.0

C961621 OLDRIVBACISL 7118/96 10:00 PM NA NA 164 24.6 NA

C961622 OLDRIVBACISL 7/21/96 8:00 AM NA NA 166 24.7 NA

C961627 OLDRIVBACISL 7/23/96 12:00 PM; NA NA 166 27.6 NA

C961628 OLDRIVBACISL 7/25/96 10:00 PM NA NA 176 27.5 NA

C961629 OLDRIVBACISL 7/28/96 9:24 AM NA NA .181 27.1 NA

C961694 OLDRIVBACISL 7/30/96 12:00 PM NA NA 180 20.5 NA

C961690 OLDRIVBACISL 7/30/96 12:00 PM NA NA 180· 20.5 NA

C961695 OLDRIVBACISL 8/1/96 10:00 PM NA NA 189 20.3 NA

C961696 OLDRIVBACISL 8/4/96 8:00 AM NA NA 198 .20.2 NA

C961732 OLDRIVBACISL 8/6/96 12:00 PM NA NA 212 27.6 NA

C961733 OLDRIVBACISL 8/8/96 10:00 PM NA 'NA 222 27.3 NA

C961734 OLPRIVBACISL 8/11/96 8:00 AM NA NA 226 27.1 NA

C961756 OLDRIVBACISL 8/13/96 12:00 PM NA NA 222 18.6 NA

C961719 OLDRIVBACISL 8/14/96 10:04 AM 7.5 6.8 218 26.8 4.7

C961757 OLDRIVBACISL 8/15/96 10:00 PM NA NA 229 18.8 NA

C96,1758 OLDRIVBACISL 8/18/96 8:00 AM NA NA 233 18.8 NA

C961766 OLDRIVBACISL 8/20/96 12:00 PM NA NA 240 18.9 NA

C961767 OLDRIVBACISL a/22/96 10:00 PM NA NA 224 18.9 NA

C961768 OLDRIVBACISL 8/25/96 8:00 AM NA NA 226 18.8 NA

C961820 OLDRIVBACISL 8/27/96 12:00 PM NA NA 236 19.7 NA

C961821 OLDRIVBACISL 8/29/96 10:00 PM NA NA 246 19.1 NA

C961842 OLDRIVBACISL 9/1/96 8:00 AM NA NA 230 19.1 NA

C961895 OLDRIVBACISL 9/3/96 12:00 PM NA NA 231 22.4 NA

C961896 OLDRIVBACISL 9/5/9.6 10:00 PM NA NA 237 22.2, NA

C961897 OLDRIVBACISL 9/8/96 8:00 AM NA NA 227 22.0- NA

C96190S OLDRIVBACISL 9/1 0/96 12:00 PM NA NA 223 19.2 NA

C961851 OLDRIVBACISL 9/11/96 10:00 AM 7.4 8.3 218 22.8 5.4

C961907 OLDRIV8ACISL 9/15/96 8:00 AM NA NA 227 18.9 -NA

C961906 OLDRIVBACISL 9/17/96 10:00· PM NA NA 222 18.9 NA

C961915 OLDRIVBACISL 9/17/96 12:00 PM NA NA 223 18.6 NA

12-47
NA- Not anaryzed.



Table 12-7. Field Data (continued)

Sample Number Station Date Time pH DO EC Temp Turb

pH units mg/L umhos/cm °C NTU

C961916 OLDRIVBACISL 9/19/96 10:00 PM NA NA 216 18.2 NA

C961917 OLDRIVBACISL 9/22/96 8:00 AM NA NA 216 18.0 NA

C962001 OLDRIVBACISL 9/24/96 12:00 PM NA NA '230 16.8 NA

C962002 OLDRIVBACISL 9/26/96 10:00 PM NA NA 245 16.8 NA

C962003 OLDRIVBACISL 9/29/96 8:00 AM NA NA '263 16.8 NA .

C962082 OLDRIVBACISL 10/8/96 12:00 PM NA NA 287 18.6 NA

C962078 OLDRIVBACISL 10/8/96 12:00 PM NA NA 280 18.3 NA

C962027 OLDRIVBACISL 10/9/96 10:00 AM 7.2 7.5 276 22.5 12.6

C962083 OLDRIVBACISL 10/1 0/96 10:00 PM NA NA 285 18.3 NA

C962084 OLDRIVBACISL 10/13/96 8:00 AM NA NA 321 18.2 NA

C962099 OLDRIVBACISL 10/15/96 12:00 PM NA NA 349 11.3 NA

C962100 OLDRIVBACISL 10/17/96 10:00 PM NA NA 361 11.3 NA

C962101 OLDRIVBACISL 10/20/96 8:00 AM ,NA NA 353 11.1 NA

C962109 OLDRIVBACISL 10/29/96 12:00 PM NA NA 399 13.1 NA

C962113 OLDRIVBACISL 10/29/96 12:00 PM NA NA 399 13.1 NA

C962143 OLDRIVBACISL 10/29/96 12:00 PM NA NA 400 11.0 NA

C962114 OLDRIVBACISL 10/29/96 10:00 PM NA NA 378 13.1 NA

C962115 OLDRIVBACISL 10/29/96 8:00 AM NA NA 459 13.0 NA

C962144 OLDRIVBACISL 10/29/96 12:00 PM NA NA 413 11.3 NA

C962145 OLDRIVBACISL 10/31/96 10:00 PM NA NA 375 10.7 NA

C962146 OLDRIVBACISL 11/4/96 8:00 AM NA NA 401 10.6 NA

C962160 OLD·RIVBACISL 11/7/96 10:00 PM NA NA 421 13.5 NA

C962161 OLDRIVBACISL 11/10/96 8:00 AM NA NA 400 13.5 NA

C962164 OLDRIVBACISL 11/12/96 12:00 PM NA NA 407 14.0 NA

C962199 OLDRIVBACISL 11/13/96 12:45 PM 7.1 10.0 408 17.8 5.0

C962165 OLDRIVBACISL 11/14/96 10:00 PM NA NA 431 13.9 NA

C962159 OLDRIVBACISL 11/15/96 12:00 PM NA NA 412 14.3 NA

C962166 OLDRIVBACISL 11/17/96 11 :03 AM NA NA 511 13.9 NA

C962169' OLDRIVBACISL 11/20/96 12:00 PM NA NA 525 12.0 NA

C962170 OLDRIVBACISL 11/22/96 10:00'PM NA NA 530 12.2 NA

C962171 OLDRIVBACISL 11/25/96 8:00 AM NA NA 600 12.1 NA

C962275 OLDRIVBACISL 11/26/96 12:00 PM NA NA 628 6.8 NA

C962276 OLDRIVBACISL 11/28/96 10:00 PM NA NA 597 6.5 NA

C962277 OLDRIVBACISL 12/1/96 8:00 ·AM NA NA 650 6.1 NA

C962280 OLDRIVBACISL 12/3/96 12:00,PM NA NA 600 13.7 NA

C962281 OLDRIVBACISL 12/5/96 10:00 PM NA NA 564 12.9 NA

C962282 OLDRIVBACISL 12/8/96 8:00 AM NA NA 567 12.9 NA

C962285 OLDRIVBACISL 12/10/96 12:00 PM NA NA 553 9.9 NA

C962339 OLDRIVBACISL 12/11/96 1:25 PM 7.4 12.1 510 15.0 10.7

C962286 OLDRIVBACISL 12/12/96 10:00 PM NA NA 490 9.4 NA

C962287 OLDRIVBACISL 12/15/96 8:00 AM NA NA 473 9.4 NA

C952595 PESCADEROOl 10/19/95 9:45 AM 6.6 7 ~ 1 1750 18.5 197.0

C952813· PESCADER001 11/16(95 10:25 AM 7.7 7.6 1374 16.2 32.0

C953060 PESCADEROOl 12/7/95 10:15 AM 7.8 10.0 1548 14.8 20.4

C960151 PESCADEROOl 1/18/96 10:46 AM 6.9 7.6 2680 11.3 97.1

C960280 PESCADEROOl 2/1 5/96 10:35 AM 7.2 6.1 1945 14.2 172.0

C960426 PESCADEROOl 3/14/96 10:35 AM i.2 8.0 2410 15.7 60.8

C960844 PESCADEROOl 4/11/96 9:31 AM 7.0 8.1 1617 15.9 101.0

C961079 PESCADEROOl 5/9/96 9:55 AM 7.2 8.9 1310 16.9 59.3

C961280 PESCADEROOl 6/13/96 10:10 A~ 7.2 3.2 1550 22.8 23.0

C961662 PESCADEROOl 7/18/96 10:35 AM 8.0 8.4 1140 21.8 72.0

C961722 PESCADEROOl 8/1 5/96 9:12 AM 7.7 6.9 1474 25.6 85.5

C961857 PESCADEROOl 9/12/96 11 :30 AM 7.2 3.6 1560 19.5 38.9

C962032 PESCADEROOl 10/10/96 9:12AM 7.4 5.4 1926 17.8 48.3

. C962187 PESCADER001 11/14/96 11 :30 AM 7.0 10.7 1720 14.4 66.0

C952549 SACWSACINT 10/12/95 11 :03 AM 7.1 9.0 130 18.4 16.7
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Table 12-7. Field Data (continued)

Sample Number Station Date Time pH DO EC Temp Turb

pH units mg/l umhos/cm °C NTU

C952767 SACWSACINT , 1/9/95 2:05 PM 7.3 9.3 176 15.3 13.5

C953071 SACWSACINT 12/7/95 1:20 PM 8.0 9.8 172 13.8 11.0

C960141 SACWSACINT 1/11/96 1:30 PM 7.7 11.4 181 11.4 14.6

C960263 SACWSACINT 2/7/96 10:20 AM 7.9 12.5 88 12.4 NA

C960413 SACWSACINT 3/6/96 2:00 PM 7.5 11.5 122 11.8 52.8

C960827 SACWSACINT 4/3/96 1:50 PM 7.3 11.0 116 14.9 43.9

C961045 SACWSACINT 511/96 1:20 PM 7.4 18.8 129 20.1 13.2

C961243 SACWSACINT 6/5/96 1:20 PM 7.6 8.7 128 22.3 18.1

C961635 SACWSACINT 7/10/96 1:25 PM 8.1 8.4 123 24.3 17.0

C961712 SACWSACINT 8/7/96 12:40 PM 7.4 8.7 141 22.3 13.0

C961841 SACWS'ACINT 9/4/96 1:45 PM 7.8 8.5 173 21.9 15.2

C961985 SACWSACINT 10/2/96 1:00 PM 7.3 8.4 132 20.4 7.6

C962153 SACWSACINT 11/6/96 1:15 PM 7.6 10.1 162 14.2 6.9

C962314 SACWSACINT 12/4/96 1:37 PM 7.4 10.9 160 11.5 7.9

C952594 SJRMOSSDALE 10/19/95 9:00 AM 7.1 7.3 200 17.0 19.5

C952812 SJRMOSSDALE 11/16/95 9:35 AM 7.6 8.6 410 17.0 15.7

C953059 SJRMOSSDALE 12/7/95 9:40 AM 7.7 8.8 779 15.5 11.2

C960150 SJRMOSSDALE 1/18/96 10:05 AM 7.3 9.2 954 11.3 16.6

C960279 SJRMOSSDALE 2/15/96 10:00 AM 7.4 9.4 314 13.8 27.6

C960425 SJRMOSSDALE 3/14/96 9:45 AM 7.4 11.0 248 15.3 248.0

C960843 . SJRMOSSDALE 4/11/96 8:42 AM 8.1 9.3 409 15.4 17.5

C961078 SJRMOSSDALE 5/9/96 9:20 AM 7.1 9.7 332 16.3 21.6

C961279 SJRMOSSDALE 6/13/96 9:20 AM 7.6 9.1 610 20.9 34.0

C961660 SJRMOSSDALE· 7/18/96 8:15 AM 7.6 8.3 771 22.5 19.0

C961721 SJRMOSSDALE 8/15/96 8:46 AM 7.6 7.0 134 26.1 35.5

C961856 SJRMOSSDALE 9/12/96 9:20 AM 7.6 7.4 668 21.0 27.3

C962031 SJRMOSSDALE 10/10/96 8:34 AM 7.3 8.4 610 19.9 23.2

C962186 SJRMOSSDALE 11/14/96 10:10 AM 7.2 9.0 683 14.2 11.9

C962343 SJRMOSSDALE 12/12/96 9:44 AM 7.1 9.1 217 14.7 116.0

C952764 STATENPP02 11/9/95 11 :40 AM 6.7 3.7 946 17.5 34.4

C953068 STATENPP02 12/7/95 10:45 AM 7.7 4.7 1389 15.5 21.9

C960138 STATENPP02 1/11/96 10:50 AM 7.1 2.7 623 10.8 44:3

C960260 STATENPP02 2/7/96 8:10 AM 7.0 5.3 1180 14.7 NA

C960410 STATENPP02 3/6/96 11 :48 AM 6.5 7.1 1520 13.1 48.8

C960824 STATENPP02 . 4/3/96 11 :30 AM 7.0 7.5 1590 16.2 78.3

C961042 STATENPP02 5/1 /9.6 10:37 AM 6.7 4.2 631 23.5 62.4

C961240 STATENPP02 6/5/96 10:45 AM 7.1 6.6 362 23.8 26.1

C961632 STATENPP02· 7/1 0/96 10:10 AM 7.5 6.4 169 23.7 43.2

C961709' STATENPP02 8/7/96 10:20 AM 6.6 6.7 177 21.6. 32.0

C961838 STATENPP02 9/4/96 9:50 AM 7.0 3.1 684 21.7 24.5

C961982 STATENPP02 10/2/96 10:30 AM 6.8 3.0 600 18.1 20.7

C962150 STATENPP02 '11/6/96 10:20 AM 7.0 4.2 927 13.7 9.6

C962311 STATENPP02 12/4/96 10:53 AM 7.1 4.7 927 10.8 24.4

C952589 STATION09 10/18/95 8:17 AM 6.6 7.9 206 18.8 35.0

C952807 STATION09 11/1.5/95 9:35 AM 7.1 9.1 206 16.3 10.8

C953051 STATION09 12/6/95 10:14 AM 6.4 9.1 227 14.8 NA

C960145 STATION09 1/17/96 9:08 AM 6.6 10.7 255 10.8 18.3

C960274 STATION09 2/14/96 10:05 AM 7.0 20.9 496 14.3 20.9

C960417 'STATION09 3/13/96 10:00 AM 7.8 10.3 324' 13.0 22.1

C960838 STATION09 4/10/96 8:40 AM 7.3 8.7 367 17.7 10.4

C961073 STATION09 5/8/96 10:11 AM 7.2 8.5 412 19.7 16.7

C961274 STATION09 6/12/96 12:10 PM 7.4 7.0 254 25.0 NA

C961646 STATION09 7/17/96 8:40 AM 7.1 7.4 172 23.3 12.0

C9.61716 STATION09 8/14/96 8:33 AM 7.5 7.7 217 26.0 7.6

C961848 STATION09 9/11/96 8:25 AM 8.4 8.2 232 23.4 6.7

C982024 STATION09 10/9/96 9:00 AM 7.1 8.2 279 22.0 6.6

12-49
NA- Not analyzed.



Table 12-7. Field Data (continued)

Sample Number Station Date Time pH DO EC ' Temp Turb

pH units mgll umhoa/cm °C NTU

C962196 STATION09 11/13/96 11 :10 AM 6.9 9.1 379 15.3 6.6

C962336 STATION09 12/11/96 2:35 PM 7.9 11.9 510 14.5 14.2

C952456 TWITCHELLPP01 9/30/95 8:00 AM NA NA 577 20.0 NA

C952502 TWITCHELLPPO1 10/2/95 8:22 AM NA NA 648 16.6 NA

C952457 TWITCHELLPP01 10/2/95 10:37 AM 6.7 4.4 655 16.9 NA

C952503 TWITCHELLPP01 10/4/95 8:22 AM NA NA 749 17.2 NA

C952504 TWITCHELLPPOl 10/7/95 8:22 AM NA NA 675 16.9 NA

C952505 TWITCHELLPP01 10/10/95 8:22 AM 6.4 4.3 680 17.0 46.8

C952554 TWITCHELLPPOl 10/11/95 10:00 PM NA NA 732 16.9 NA

C952555 TWITCHELLPPOl 10/14/95 8:00 AM NA NA 694 16.7 NA

C952556 TWITCHELLPPOl 10/16/95 9:24 AM 6.6 5.8 692 16.8 40.0

C952649 TWITCHELLPPO 1 10/23/95 12:00 PM NA NA 722 16.3 NA

C952604 TWITCHELLPP01 ' , 10/23/95 8:35 AM 7.1 5.4 710 13.6 53.0

C952650 TWITCHELLPPOl 10/25/95 10:00 PM NA NA 735 16.1 NA

C952651 TWITCHELLPPOl 10/28/95 8:00 AM NA NA 705 15.6 NA

C952652 TWITCHELLPP01 10/30/95 10:09 AM 6.9 6.0 710 15.9 NA

C952720 TWITCHELLPP01 10/30/95 12:00 PM NA NA 540 13.8 NA

C952721 TWITCHELLPP01 1111/95 10:00 PM NA NA 560 13.2 NA

C952722 TWITCHELLPPOl 11/4/95 8:00 AM NA NA 540 12.9 NA

C952723 TWITCHELLPPOl 11/6/95 9:54 AM 6.7 5.9 550 13.7 34.6

C952771 TWITCHELLPPOl 11/6/95 12:00 PM NA NA 724 20.0 NA

C952772 TWITCHELLPPOl 11/8/95 10:00 PM NA NA 743 17.8 NA

C952773 TWITCHELLPP01 11/11/95 8:00 AM NA NA 737 16.8' NA

C952774 TWITCHELLPPO 1 11/14/95 1:23 PM 6.6 5.3 727 16.5 70.9

C952819 TWITCHELLPP01 11-/15/95 12:00 PM NA NA 744 13.8 NA

C952820 TWITCHELLPP01 11/17/95 10:00 PM NA NA 749 13.0 NA

C952821 , TWITCHELLPPOl 11/20/95 8:00 AM NA NA 726 13.4 NA

C952822 TWITCHELLPP01 11/20/95 9:25 AM NA 5.3 738 '15.4 47.9

C952855 TWITCHELLPP01 11/20/95 12:00 PM NA NA 741 14.9 NA

C952856 TWITCHELLPP01 11/22/95 10:00 PM NA NA 744 14.2 NA

C952857 TWITCHELLPP01 11/25/95 , 8:00 AM NA NA 755 13.9 NA

C952935 TWITCHELLPP01 11/27/95 12:30 PM NA NA 555 14.0 NA

C952858 TWITCHELLPP01 11/27/95 12:30 PM 6.6 4.8 681 14.2 42.3

C952936 TWITCHELLPPOl 11/29/95 10:30 PM NA NA 572 13.6 NA

C952937 TWITCHELLPPO 1 12/2/95 8:30 AM NA NA 575 13.5 NA

C952938 TWITCHELLPPO 1 12/4/95 12:30 PM 6.. 6 5.0 533 14.4 51.8

C953154 TWITCHELLPP01 12/4/95 1:19 PM NA NA 746 11 ~ 7 NA

C953155 TWITCHELLPP01 12/6/95 11 :19 PM NA 'NA 732 11.4 NA

C953156 TWITCHELLPP01 12/9/95 9:19 AM NA NA 732 11.4 NA

C953157 TWITCHELLPPO 1 12/11/95 11:10AM 6.8 6.8 792 13.4 42.6

C953218 TWITCHELLPPO 1 12/11/95 12:00 PM NA NA 818 8.5 NA

C953219 TWITCHELLPPO 1 12/13/95 10:00 PM NA NA 1515 8.0 NA

C953220 TWITCHELLPPO 1 12/16/95 8:00 AM NA NA 1457 7.7 NA

C953221 TWITCHELLPPOl 12/18/95 10:20 AM NA 5.9 1155 12.1 26.6

C960005 TWITCHELLPPO 1 1/8/96 11 :14 AM 6.9 4.9 903 11.7 50.6

C960028 TWITCHELLPPO 1 1/1.5/96 8:00 AM NA NA 883 9.7 NA

C960029 TWITCHELLPPOl 1/17/96 12:00 PM NA NA 823 9.3 NA

C960030 TWITCHELLPPO 1 1/20/96 10:00PM NA NA 994 8.5 NA

C960031 TWITCHELLPPO 1 1/22/96 10:35 AM 6.8 4.8 1008 11.3 22.3

C960054 TWITCHELLPPO 1 1/22/96 12:00 PM NA NA 1035 9.0 NA

C960055 TWITCHELLPPO 1 1/24/96 10:00 PM NA NA 1277 8.4 NA

C960056 TWITCHELLPPO 1 1/27/96 8:00 AM NA NA 1258 8." NA

C960057 TWITCHELLPPO 1 1/29/96 10:20 AM 7.4 6.9 1325 11.4 20.2

C960167 TWITCHELLPPOl 1/29/96 NA NA NA 1314 15.9 NA

C960168 TWITCHELLPPO 1 1/31/96 NA NA NA 1442 13.9 NA

C960169 TWITCHELLPPOl 2/3/96 NA NA NA 1381 13.8 NA
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Table 12-7. Field Data (continued)

Sample Number Station Date Time pH DO EC Temp Turb
pH units mg/l t.mhos/cm °C NTU

C960170 TWITCHELLPPO 1 .2/5/96 10:51 AM 6.3 5.7 1392 15.5 35.1

C960193 TWITCHELLPPOl 2/19/96 12:00 PM NA NA 1412 9.7 NA

C960194 TWITCHELLPPO 1 2/21/96 10:00 PM .NA NA 1346 8.4 NA

C960195 TWITCHELLPPOl 2/24/96 8:00 AM NA NA 1501 7.4 NA

C960196 TWITCHELLPPOl . 2/26/96 11 :10 AM 6.6 6.9 1366 10.7 33.6

C960604 TWITCHELLPPOl 3/4/96 12:00 PM NA NA 1236 14.8 NA

C960605 TWITCHELLPPO1 3/6/96 10:00 PM NA NA 1255 14.3 NA

C960606 TWITCHELLPPO 1 3/9/96 8:00 AM NA NA 1244 14.2 NA
C960465 TWITCHELLPPO 1 3/11/96 3:30 AM 6.3 NA 1360 17.1 NA
C960630 TWITCHELLPPOl 3/11/96 12:00 PM NA NA 1510 17~7 NA
C960607 TWITCHELLPPO 1 3/11/96 10:45 AM 6.6 6.1 1356 15.0 NA
C960631 .TWITCHELLPPO 1 3/13/96 10:00 PM NA NA 1240 . 17.4 NA
C960632 TWITCHELLPPOl 3/16/96 8:00 AM NA NA 1610 16.7 NA

C960633 TWITCHELLPPOl 3/18/96 11:20 AM 6.4 5.9 1480 17.3 31.7

C960656 TWITCHELLPPO 1 3/20/96 12:00 PM NA NA 1480 NA NA

C960879 TWITCHELLPPOl 3/22/96 10:00 AM 6.8 4.9 969 16.8 71.9
C'960657 TWITCHELLPPO 1 3/22/96 10:00 PM NA NA 1310 NA NA

C960771 TWITCHELLPPO 1 3/24/96 12:40 PM NA NA 1193 . 15~8 NA

C960659 TWITCHELLPPO 1 3/25/96 12:30 PM 6.8 6.8 1160 14.8. 54.3

C960658 TWITCHELLPPO 1 3/25/96 8:00 AM NA NA 1230 NA NA

C960772 TWITCHELLPPO 1 3/27/96 10:40 PM NA NA 1123 15.7 NA

C960773 TWITCHELLPPO 1 3/30/96 8:40 AM NA NA 1089 15.6 NA

C960797 TWITCHELLPPO 1 4/1/96 12:00 PM NA NA 960 17.6 NA

C960774 TWITCHELLPPO 1 4/1/96 10:15AM 6.7 4.9 1058 16.5 77.1

C960798 TWITCHELLPPO 1 4/3/96 10:00 PM NA NA 1230 17.4 NA

C960799 TWITCHELLPPO 1 4/6/96 8:00 AM NA NA 1027 17.2 NA

C960800 TWITCHELLPPO 1 4/8/96 10:30 AM 6.9 6.0 993 18.6 61.0

C960853 TWITCHELLPPO 1 4/15/96 9:45 AM 6~5 6.8 879 17.5 NA
C960852 TWITCHELLPP01 4/15/96 7:00 AM NA NA 925 16.7 NA
C960850 TWITCHELLPPOl 4/15/96 11 :00 AM NA NA 1008 17.0 NA
C960876 TWITCHELLPPO1 4/15/96 12:00 PM NA NA 977 15.6 NA
C960851 TWITCHELLPPO 1 4/15/96 9:00 PM NA NA 1005 16.9 NA
C960877 TWITCHELLPPOl 4/17/96 10:00 PM NA NA 876 15.1 NA

C960878 TWITCHELLPPOl 4/20/96 8:00 AM NA NA 919 14.9 NA

C960902 TWITCHELLPP01 4/24/96 10:00 PM NA NA 976 18.4 NA

C960903 TWITCHELLPPOl 4/27/96 10:00 PM NA NA 879 18.3 NA

C961056 TWITCHELLPP01 4/29/96 12:00 PM NA NA 827 16.9 NA

C960904 TWITCHELLPPO 1 4/29/96 8:00 AM NA NA 831 18.3 NA

C961057 TWITCHELLPPOl 5/1/96 10:00 PM NA NA 896 16.5 NA

C961058 TWITCHELLPPO 1 5/4/96 8:00 AM NA NA 799 16.3 NA

C961085 TWITCHELLPPO 1 5/6/96 12:00 PM NA NA 834 22.2 NA

C961086 TWITCHELLPPO1 5/8/96 10:00 PM NA NA 791 22.3 NA

C961087 TWITCHELLPPO 1 5/11/96 8:00 AM NA NA 772 22.2 NA

C961089 TWITCHELLPPOl 5/13/96 . 12:00 PM NA NA 765 17.6 NA

C961090 TWITCHELLPPO 1 5/15/96 . 10:00 PM NA NA 676 17.1 NA

C961091 TWITCHELLPPO 1 5/18/96 8:00 AM NA NA 862 16.7 NA

C961222 TWITCHELLPPO 1 5/27/96 6:00 PM NA NA 730 25.1 NA

C961223 TWITCHELLPPOl 5/30/96 4:00 AM NA NA 654 24.9 NA

.C961224 TWITCHELLPPO 1 5/30/96 .> -2,.:24 PM NA NA 688 24.9 NA

C961257 TWITCHELLPPO 1 6/3/96 12:00 PM NA NA 756 19.9 NA

C961258 TWITCHELLPPO 1 6/5/96 10:00 PM NA NA 614 20.3' NA

C961259 TWITCHELLPPO 1 6/8/96 8:00 AM NA NA 642 20.5 NA

C961373 TWITCHELLPPO 1 6/10/96 12:00 PM NA NA 680 16.0 NA

C961374 TWITCHELLPP01 6/12/96 10:00 PM NA NA 579 15.9 NA

C961375 TWITCHELLPPO 1 6/15/96 8:00 AM NA NA 480 15.6 NA

C961503 TWITCHELLPP01 6/17/96 12:00 PM NA NA 626 19.4 NA

12-51
NA~ Not analyzed.



Table 12-7. Field Data (continued)

Sample Number Station Date Time pH DO EC Temp· Turb

pH unit. mglL umho./cm °C NTU

C961504 TWITCHELLPPO1 6/19/96 10:00 PM NA NA 437 19.4 NA

C961505 TWITCHELLPPO1 6/22/~6 8:00 AM NA NA 467 19.1 NA

C961545 . tWITCHELLPP01 6/24/96 12:00 PM NA
I

NA 636 25.0 NA

C~61546 TWITCHELLPPOl 6/24/96 12:00 PM NA NA 636 25.0 NA

C961547 TWITCHELLPPO 1 6/26/96 10:00 PM . NA NA 514 25.4 NA

C961563 TWITCHELLPPO1 7/1/96 12:00 PM NA NA 605 19.0 NA

C961564 TWITCHELLPP01 7/3/96 10:00 PM NA NA 501 19.4 NA

C961565 TWITCHELLPPO 1 7/6/96 8:00 AM NA NA 653 19~4 NA

C96t573 TWITCHELLPPO 1 7/8/96 12:00 PM NA NA 637 18.6 NA

C961574 TWITCHELLPPO 1 7/1 0/96 10:00 PM NA NA 553 18.8 NA

C961575 TWITCHELLPPO 1 7/13196 8:00 AM NA NA 592 18.7 NA

C961582 TWITCHELLPPO 1 7/15/96 12:00 PM NA NA 530 23.5 NA

C961583 TWITCHELLPPO 1 7/15/96 12:00 PM NA NA 524 . 23.3 NA

C961584 TWITCHELLPPO 1 7/17/96 10:00 PM NA NA ·550 23.9 NA

C961585 TWITCHELLPPOl 7/20/96 8:00 AM NA NA 455 23.6 NA

C961592 TWITCHELLPPOl 7/22/96 10:45 AM NA NA 456 27.1 NA

C961593 TWITCHELLPPOl 7/22/9·6 12:00 PM NA NA 506 26.2 NA

C961594 TWITCHELLPPO 1 7/24/96 10:00 PM NA NA 449 26.6 NA

C961595 TWITCHELLPPO 1 7/27/96 8:00 AM NA NA 439 26.5 NA

C961684 TWITCHELLPPOl 7/29/96 12:00 PM NA NA 559 20.5 NA

C961683 TWITCHELLPPOl 7/29/96 12:00 PM NA NA 559 20.5 NA

C961685 TWITCHELLPPOl 7/31/96 10:00 PM NA NA 447 21.0 NA

C961686 TWITCHELLPPO 1 813/96 8:00 AM NA NA 497 20.9 NA

C961700 TWITCHELLPPOl 8/5/96 12:00 PM NA NA 545 26.1 NA

C961701 TWITCHELLPPO 1 8/5/96 12:00 PM NA NA 554 26.5 NA

C961702 TWITCHELLPPO 1 8/7/96 10:00 PM NA NA 461 26.7 NA'

C961703 TWITCHELLPPO 1 8/10/96 8:00 AM NA NA 508 26.5 NA

C961739 TWITCHELLPPOl 8/12/96 12:00 PM NA NA 521 19.1 NA

C961740 TWITCHELLPPO 1 8/14/96 10:00 PM NA NA 486 19.6 NA

C961741 TWITCHELLPPO 1 8/17/96 8:00 AM NA NA 544 19.7 NA

C961746 TWITCHELLPPO 1 8/19/96 12:00 PM NA NA 560 18.7 NA

C961747 TWITCHELLPPO 1 8/21/96 10:00 PM NA NA 474 . 18.'9 NA

C961748 TWITCHELLPPO 1 8/24/96 8:00 AM NA NA 507 18.8 NA

C961864 TWITCHELLPPOl 9/2/96 12:00 PM NA NA 580 22.5 NA

C961865 TWITCHELLPPO 1 9/4/96 10:00 PM NA NA 566 22.4 NA

C961866 TWITCHELLPPO 1 9/7/96 8:00 AM NA NA 500 22.5 NA

C961871 TWITCHELLPPOl 9/9/96 12:00 PM NA NA 456 20.2 NA

C961872 TWITCHELLPPO1 9/11/96 10:00 PM NA NA 442 19.4 NA

C961873 TWITCHELLPPO 1 9/14/96 8:00 AM NA NA 439 18.9 NA

C961878 TWITCHELLPPO 1 9/16/96 12:00 PM NA NA 446 20.0 NA

C961879 TWITCHELLPPO 1 9/18/96 10:00 PM NA NA 464 20.5 NA

C961880 TWITCHELLPPO 1 9/21/96 8:00 AM NA NA 460 20.2 NA

C961885 TWITCHELLPPOl 9/23/96 12:00 PM NA NA 438 18.1 NA

C961886 TWITCHELLPPOl 9/25/96 10:00 PM NA NA 457 18.4 NA

C961887 TWITCHELLPPO 1 9/28/96 8:00 AM NA NA . 463 18.0 NA

'C962073 TWITCHELLPPO 1 10/2/96 10:00 PM NA NA 492 23.4 NA

C962074 TWITCHELLPPO 1 10/5/96 ·8:00 AM NA NA 526 23.5 NA

C962072 TWITCHELLPPO 1 10/7/96 12:00 PM NA NA 461 23.6 NA

C962127 TWITCHELLPPO 1 10/23/96 1:40 PM 6.0 NA 647 17.7 NA

C962215 TWITCHELLPPO 1 11/7/96 10:25 AM 7.0 5.5 609 12.2 26.8

C962320 TWITCHELLPPO 1 12/5/96 10:30 AM 6.5 7.0 946 11.7 16.1

C952545 VENICE 10/12/95 8:12AM 6.1 3.3 354 16.1 15.4

C9527·63 VENICE 11/9/95 10:00 AM 6.2 2.7 299 16.1 8.0

C960137 VENICE 1/11/~6 9:57 AM 6.6 4.6' 381 11.5 19.0

C960409 VENICE 3/6/96 9:52 AM 6.5 6.6 841 12.0 25.0

C960823 VENICE 4/3/96 10:02 AM 6.4 5.2 845 14.5 32.4

12-52
NA- Not analyzed.
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Table 12-7. Field Data (continued)"

Sample Number Station Date Time 'pH DO EC Temp Turb

pH units mg/l umhos/cm °c NTU

C961041 VENICE 5/1/96 9:28 AM 6.7 4.2 631 23.5 31.6

C961239 VENICE 6/5/96 9:15AM 6.9 4.1 803 23.3 38.0

C96170a VENICE 8/7/96 9:00 AM 6.0 3.8 236 21.1 46.0

C961837 VENICE 9/4/96 8:35 AM 6.6 3.2 230 18.8 11.2

C961981 VENICE 10/2/96 9:15 AM 6.7 4.6 300 17.5 45.6

C962149 VENICE 11/6/96 9:00 AM 6.6 3.1 380 12.9 30.1

C962310 VENICE 12/4/96 9:30 AM 6.6 4.9 361 10.3 - 5.0

C961665 VERNALIS 7/1,8/96 9:40 AM 7.9. 8.2 765 22.1 68.0

C961725 VERNALIS 8/15/96 11:17AM 7.8 7.4 634 26.3 75.5

C961860 VERNALIS 9/12/96 10:30 AM 7.8 7.5 534 21.7 28.3

C962035 VERNALIS 10/"0/96 11 :45 AM 7.4 8.6 570 20.9 30.1

C962190 VERNALIS 11/14/96 10:50 AM 7.0 9.3 601 14.3 22.2

C962347 VERNALIS 12/12/96 10:48 AM 7.5 8.0 207 15.2 96.0

12-53
NA- Not analyzed.



Table 12-8. THMFP Data

Sample Station SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC OVA
Number pg/L pg/L pg/L pg/L pg/L pg/L m.g/L abs.

C952548 AMERiCAN 10/12/95 <10 <10 150 <10 150 15.1 1.2 0.032
C952786 AMERiCAN 11/9/95 <10 <10 140 <10 140 14.1 1.3 0.039
C953070 AMER·ICAN 12/7/95 <10 <10 120 <10 120 12.1 1.2 0.028
C960140 AMERicAN 1/11/96 <10 <10 160 <10 160 16.1 1.7 0.040
C960262 AMERICAN 2/7/96 . <10 <10 170 <10 170 17.1 1.7 0.055
C960412 AMERiCAN 3/6/96 <10 <10 210 <10 210 21.1 1.6 0.050
C9608·26 ·AMERicAN 4/3/96 <10 <10 210 <10 210 21.1 1.4 0.049
C961044 AMERICAN 5/1/96 <10 <10 150 <10 150 15.1 1.4 0.038
C961242 AMERICAN 6/5/96 <10 <10 220 <10 220 22.1 . 1.7 0.044
C961634 AMERICAN 7/10/96 <10 <10 180 <10 180 18.1 1.4 0.043
C961711 AMERICAN 8/7/96 <10 <10 190 <10 190 19.1 1.5 NA
C961840 AMERICAN 9/4/96 <10 <10 1'60 <10 160 16.1 2.4 0.000
C961984 AMERICAN 10/2/96 <10 <10 130 <10 130 13.1 1.6 0.031
C962152 AMERICAN 11/6/96 <10 <10 140 <10 140 14.1 2.2 0.032
C962313 AMERICAN 12/4/96 <10 <10 150 <10 150 15.1 1.6 0.041
C952591 SACONOl 10/18/95 190 <10 720 52 962 89.3 5.1 0.372
C952809 SACONOl 11/15/95 170 <10 580 51 801 73.7 6.1 0.275
C953053 SACONOl 12/6/95 140 <10 550 42 732 68.0 6.4 0.305
C960147 SACONOl 1(17/96 150 <10 2800 <10 2950 292.4 29.1 1.240
C960276 SACONOl 2/14/96 140 <10 1300 13 1453 141.7 16.1 0.631
C960419 SACONOl 3/13/96 170 <30 2900 <30 3070 303.9 29.5 1.080

·C960840 SACONOl 4/10/96 180 <10 1700 <10 1880 184.0 13.7 0.643
C961075 SACONO·1 5/8/96 150 <10 1200 <10 1350 131.6 9.8 0.622
C961276 SACONOl 6/12/96 66 <10 950 <10 1016 100.3 8.6 0.388
C961.648 SACON01 7/17/96 48 <10 1000 <10 1048 104.0 8~2 0.440
C961718 SACONOl 8/14/96 99 <10 1600 <10 1699 168.1 12.3 0.734
C961850 SACONOl 9/11/96 140 <10 1400 14 1554 151.8 12.3 0.638
C962023 SACONOl 10/9/96 140 <10 1100 20 1260 122.0 11.4 0.519
C962198 SAcoNbi 11/13/96 110 <10 860 <10 970 94.5 8.4 '0.540
C962338 BACONOl 12/11/96 180 <10 1500 <10 1680 163.9 19.6 0.780
C952486 BANKS 10/1 /95 52 <10 360 <10 412 40.0 3.2 0.109
C952528 BANKS 10/3/95 NA NA NA NA NA NA 3.2 0.102
C952529 BANKS 10/5/95 NA NA NA NA NA NA 3.1 0.100
C952530 BANKS 10/8/95 49 <10 330 <10 379 36.8 3.0 0.111
C952580 SANKS 10/12/95 NA NA NA NA NA NA 1.9 0.047
C952581 BANKS 10/15/95 "1 <10 190 <10 201 19.9 2.0 0.048
C952597 BANKS 10119/95 44 <10 330 <10 374 36.4 2.8 0.101
C952675 BANKS 10/24/95 NA . NA NA NA NA NA 3.0 0.099
C952676 SANKS 10/26/95 NA NA NA NA NA NA 3.1 0.108
C952677 BANKS 10/29/95 46 <10 300 <10 346 33.5 2.8 .0.105
C952746 SANKS 10/31/95 NA NA NA NA NA NA 2.6 0.099

C952747 BANKS 11/2/95 NA NA NA NA NA NA 2.6 0.103
C952748 SANKS 11/5/95 42 <10 340 <10 382 37.2 2.8 0.097
C952797 BANKS 11/7/95 NA NA NA NA NA NA 2.6 0.087
C952798 SANK,S 11/9/95 NA NA NA NA NA NA 3.4- 0.092
C952799 BANKS 11/12/95 42 <10 300 <10 342 33.2 3.0 0.095
C952845 SANKS 11/14/95 NA NA NA NA NA NA 2..5 0.086
C952815 SANKS 11/16/95 38 <10 290 <10 328 31.9 2.7 0.092
C952847 BANKS 11/19/95 57 <10 230 <10 287 27.3 2.7 0.086
C952881 SANKS 11/21/95 NA NA NA NA NA NA 2.7 0.092
C952882 BANKS 11/23/95 NA NA NA NA NA NA 2.8 0.088
C952883 SANKS 11/26/95 48 <10 250 <10 298 28.6 3.0 0.087

C953244 BANKS 11/28/95 NA NA NA NA ' NA . NA 2.8 0.086

C953245 BANKS 11/30/95 NA NA NA NA NA NA 2.9 0.088
C953246 SANKS 12/3/95 71 <10 270 12 353 32.3 3.1 0.093

C953254 BANKS 12/5/95 NA NA NA NA NA NA 3.0 0.087

C953062 BANKS 12/7/95 56 <10 240 <10 296 28.2 2.9 0.094

1~-b4

NA- Not analyzed.
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Table 12-8. THMFP Data (continued)

Sample Station SampDste BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA
Number pg/L pg/L pglL pg/L . pg/L pg/L mg/L abs.

C953256 BANKS 12/1 0/95 59 <10 260 <10 319 30.5 3.0 0.085

C953264 BANKS .12/12/95 NA NA NA NA NA NA 3.0 0.086

C953265 BANKS 12/14/95 NA NA NA NA NA NA 2.6 0.083

C953266 BANKS 12/17/95 54 <10 220 <10 274 26.1 2.6 0.082

C960080 BANKS 12/26/95 NA NA NA NA NA NA; 2.8 0.081

C960081 BANKS 12/28/95 NA NA NA NA NA NA 2.7 0.081

C960082 BANKS 12/31/95 100 <10 310 31 441 40.3 3.4 0.106

C960090 BANKS 1/2/96 NA NA NA NA NA NA 2.8 0~097

C960091 BANKS 1/4/96 NA NA NA NA NA NA 5.2 0.'209

C960092 BANKS 1/7/96 75 . <10 570 <10 645 62.8 5.5 0.218

C960102 BANKS' 1/16/96 . 57 <10 580 <10 637 62.5 5.6 0.219

C960153 BANKS 1/18/96 130 <10 420 38 ·588 53.9 4.5 0.159

C960112 BANKS 1/21/96 59 <10 520 <10 579 56.6 5~2 0.198

C960120 BANKS 1/23/96 NA NA NA NA NA NA 5.3 0.198

C960121 BANKS 1/25/96 NA NA NA NA NA NA 5.5 0.201

C960J22 BANKS 1/28/96 57 <10 430 <10 487 47.4 5.6 0.204

C960219 BANKS 1/30/96 NA NA NA NA NA NA 6.1 0.219

C960220 BANKS 2/1/96 NA NA NA NA NA NA 6.3 0.230

C960221 BANKS 2/4/96 66 <10 500 <10 566 55.1 6.0 0.231

C960229 BANKS 2/6/96 NA NA. NA NA NA NA 6.1 0.246

C960230 BANKS 2/8/96 NA NA NA NA NA NA 6.7 0.258

C960231 BANKS 2/11/96 85 <10 700 <10 785 76.6 6.8 0.255

C960239 BANKS 2/13/96 NA NA NA NA NA NA 6.7 0.226

C960282 BANKS 2/15/96 67 <10 470 <10 537 52.1 5.3 0.193

G960241 BANKS 2/18/96 66 <10 460 <10 '526 51.1 5.6 0.193

C960249 BANKS 2/20/96 NA NA NA NA NA NA 5.3 .0.183

C960250 BANKS 2/22/96 NA NA NA NA NA NA 5.0 0.174

C960251 BANKS 2/25/96 72 <10 540 <10 612 59.5 5.2 0.178

C960433 BANKS 2/27/96 NA NA NA NA NA NA 5.9 . 0.184

C960434 BANKS 2/29/96 NA NA NA NA NA NA 5.3 0.168

C960435 BANKS 3/3/96 60 <10 490 <10 550 53.6 5.2 0.147

C960574 BANKS 3/5/96 NA NA NA NA NA NA 5.7 0.146

C960575 BANKS 3/7/96 NA NA NA NA NA NA 4.7 0.126

C960428 BANKS 3/14/96 51 <10 400 <.10 451 43.9 4.0 0.116

C960594 BANKS 3/19/96 NA NA NA NA NA NA 3.6 0.106

C960595 BANKS 3/21/96 NA NA NA NA NA NA 3.6 0.110

C960596 BANKS 3/24/96 49 <10 370 <10 4"9 40.8 3.4 0.104

C960723 BANKS 4/2/96 62 <10 330 <10 392 37.7 3.0 0.091

C960732 BANKS 4/4/96 NA NA NA NA NA NA 3.2 0.091

C960733 BANKS' 4/7/96 64 <10 340 <10 404 38.9 3.5 0.100

C960741 BANKS 4/9/96 NA NA NA NA NA NA' 3.5 0.094

C960846 BANKS 4/11/96 81 <10 370 15 466 44.0 3.3 q.l01

C960743 BANKS 4/14/96 79 <10 380 11 470 44.6 4.2 0.117

C960751 BANKS 4/16/96 NA NA NA NA NA NA 3.7 0.114

C960752 BANKS 4/18/96 NA' NA NA NA NA NA 4.1 0.115

C960753 BANKS 4/21/96 76 <10 330 12 418 39.4 ·3.8 0.106

C960763 BANKS 4/23/96 . 73 <10 310 12 395 37.2 3.4 0.092

C960762 BANKS 4/25/96 NA NA NA NA NA NA 3.2 0.093

C961060 BANKS 4/30/96 NA NA NA NA NA NA 3.0 0.090

C96106,. BANKS 5/2/96 NA NA NA NA NA! NA 3.2 0.093

C961062 BANKS 5/5/96 -65 <10 240 13 318 29.6 3.1 0.085

C961093 BANKS 517/96 NA NA NA NA NA - NA 2.9 0.079

C961094 BANKS 5/8/96 NA NA NA NA NA NA 2.9 0.085

C961081 BANKS 5/9/96 68 <10 260 14 342- 31.9 2.9 0.091

C961095 BANKS 5/12/96 58 <10 280 <10 338 32.4 2.9 0.086

C96l106 BANKS 5114/96 NA NA NA NA' NA NA 2.8 0.078

C961107 BANKS 5/16/96 NA NA NA NA NA' NA 3.0 0.088

12-55
NA- Not analyzed.



Table 12-8. THMFP Data (continued)

Sample Station SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA
Number pg/L pg/L pg/L pg/L' pg/L pg/L mg/L abs.

C961108 BANKS 5/19/96 77 <10 290 16 383 35.7 3.3 0.099

C961119 BANKS 5/21/96 NA NA NA NA NA NA 3.1 0.098

C961120 BANKS 5/23/96 NA NA NA NA NA NA 2.7 0.092

C961121 BANKS 5/26/96 41 <10 280 <10 321 31.1 3.0 0.100
C961232 BANKS 5/28/96 NA NA NA NA NA NA 3.3 0.110
C961233 BANKS 5/30/96 NA NA NA NA NA NA 3.3 0.108

C961234 BANKS 6/2/96 55 <10 340 <10 395 38.2 3.3 0.112
C961267 BANKS 6/4/96 NA NA NA NA NA NA 3.1 0.098
C961268 BANKS 6/6/96 NA NA NA NA NA NA 3.1 0.099
C961269 BANKS 6/9/96 49 <10 320 <10 369 35.8 3.2 0.115

C961397 BANKS 6/11/96 NA NA NA NA NA NA 3.0 0.103
C961398 BANKS 6113/96 NA NA NA NA NA NA 3.0 0.119
C961399 BANKS 6/16/96 46 <10 320 <10 36~ 35.5 3.0 . 0.103
C961513 BANKS 6/18/96 NA NA NA NA NA NA 2.9 0.096
C961514 BANKS 6/20/96 NA NA NA NA NA NA 2.8 0.100
C961515 BANKS 6/23/96 42 <10 ·290 <10 332 32.2 2.9 0.102
C961556 BANKS 6/25/96 NA NA NA NA NA NA 2.6 0.100
C961557 BANKS 6/27/96 NA NA NA NA NA NA 2.8 0.099

C961558 BANKS 6/30/96 48 <10 300 <10 348 33.7 2.7 0.098
C961603 BANKS 7/2/96 NA NA NA NA NA NA 2.8 0.091
C961604 BANKS 7/4/96 NA NA NA NA NA NA 2.9 0.090
C961605 BANKS 7/7/96 37 <10 280 <10 317 30.9 2.8 0.092
C961610 BANKS 7/9/96 NA NA NA NA NA NA 2.4 0.087
C961611 BANKS 7/11/96 NA NA NA NA NA NA 2.5 0.087
C961612 BANKS 7/14/96 ~5 <10 280 <10 315 30.7 2.5 0.093

C961616 BANKS 7/16/96 NA NA NA NA NA· NA 2.5 0.089

C961617 BANKS 7/16/96 NA NA NA NA NA NA 2.4 0.090
C961664 BANKS 7/18/96 34 <10 260 <10 294 28.6 2.5 0.089
C961619 BANKS 7/21/96 37 <10 270 <10 307 29.8 2.5 0.096
C961625 BANKS 7/23/96 NA NA NA NA NA NA 2.5 0.085
C961626 BANKS 7/28/96 49 <10 310 <10 359 ·34.7 2.6 0.088

C961691 BANKS 7/30/96 NA NA NA NA NA NA 2.6 0~089

C961692 BANKS 8/1/96 NA NA NA NA NA NA· 2.7 0.088
C961693 BANKS 8/4/96 46 <.10 290 <10 336 32.5 2.8 0.'092

C961729 BANKS 8/6/96 NA NA NA NA NA· NA 2.7 0.084

C961731 BANKS 8/11/96 53 <10 290 11 354 33.7 2.8 0.094

C961724 BANKS 8/15/96 52 <10 270 12 334 31.6 2.5 0.094

C961755 BANKS 8/20/96 52 <10 260 10 322 30.5 2.6 0.090

C96.l765 BANKS 8/27/96 53 <10 260 12 325 ·30.7 2.7 0.089
C961819 BANKS 9/3/96 54 <10 260 12 326 30.8 2.8 0.091

C961894 BANKS 9/10/96 52 <10 240 12 304 28.6 2.6 0.084
C9'61859 BANKS 9/12/96 49 <10 240 12 301 28.4 2.4 0.082

C961904 BANKS 9/17/96 51 <10 260 1'1 322 30.5 3.1 0.087

C961914 BANKS 9/24/96 46 <10 220 10 276 26.1 2.5 0.081

C961999 BANKS 9/26/96 NA NA NA NA NA NA 2.6 0.076

C962000 BANKS 9/29/96 42 <10 200 <10 242 23.2 2.6 0.077

C962079 BANKS 10/8/96 NA NA NA NA NA NA 2.'5 0.076

C962030 BANKS 10/10i96 60 <10 220 18 298 27.5 2.5 0.081

C962081 BANKS 10/13/96 60 <10 210 17 287 26.5 2.5 0.080

C962098 BANKS 10/22/96 <10 <10 160 <10 160 16.1 1.7 0.041

C962110 BANKS 10/29/96 11 <10 160 <10 171 16.9 1.8 0.051

C.962189 BANKS 11/14/96 71 <10 200 18 289 26.3 2.8 0.089

C962346 BANKS 12/12/96 93 <10 240 31 364 32.7 4.3 0.122

C952538 BARKERNOBAY 10/11/95 31 <10 410 <10 441 43.5 3.8 0.132

C952756 BARKERNOBAY 11/8/95 36 <10 340 <10 376 36.8 2.9 0.111

C953043 BARKERNOBAY 12/6/95 31 <10 320 <10 ~51 34.4 3.8 0.113

C960130 BARKERNOBAY 1/10/96 52 <10 700 <10 752 74.2 6.2 0.224

l~-bo

NA- Not analyzed.
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Table 12-8. THMFP Data (continued)

Sample Station SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA
Number JJg/L JJg/L JJg/L JJg/L pg/L JJg/L mg/L abs.

C960267 BARKERNOBAY 2/8/96 <10 <10 940 <10 940 94.5 9.0 0.430 .

C960401 BARKERNOBAY 3n/96 47 <10 1400 <10 1447 144.1 12.4 0.471

C960831 BARKERNOBAY 4/4/96 50 <10 1100 <10 1150 114.2 9.8 0.378
C961049 BARKERNOBAY 5/2/96 51 <10 480 <10 531 52.0 4.9 0.150
C961247 BARKERNOBAY 6/6/96 42 <10 410 <10 452 44.3 3.7 0.117
BL5503 BARKERNOBAY 7/1/96 45 <10 500 <10 545 53.5 4.6 NA

C961639 BARKERNOBAY 7/11/96 40 <10 460 <10 500 49.2 3.9 0.141
BL5510 BARKERNOBAY 7/15/96 36 <10 410 <10 446 43.8 3.6 0.129
BL5517 BARKERNOBAY 7/22/96 39 <10 480 <10 519 51.1 4.0 0.139

BL5532 BARKERNOBAY 7/29/96 35 <10· 460 <10 495 48.8 4.0 0.158

C961795 BARKERNOBAY' 8/5/96 32 <10 420 <10 452 44.6 3.7 0.125

C961773 BARKERNOBAY 8/7/96 30 <10 430 <10 460 45.4 4.1 0.142

BL5539 BARKERNOBAY 8/12/96 32 <10 420 <10 452 44.6 3.8 0.132

BL5546 BARKERNOBAY 8/19/96 27 <10 390 <10 417 41.2 3.6 0.129

BL5553 BARKERNOBAY 8/26/96 30 <10 480 <10 510 50.4 4.4 0.154

C961830 BARKERNOBAY 9/5/96 32 <10 520 <10 552 54.6 4.3 0.164

C961953 BARKERNOBAY 9/9/96 26 <10 360 <10 386 38.1 3.5 0.126
C961960 BARKERNOBAY 9/16/96 26 <10 410 <10 436 43.1 4.0 0.144

C961967 BARKERNOBAY 9/23/96 '25 <10 330 <10 355 35.0 3.3 0.119

C961974 BARKERNOBAY 9/30/96 29 <10 390 <10 419 41.3 4.8 0.136

C961991 BA"RKERNOBAY 10/3/96 53 220 <100 170 443 24.1 4.7 0.150
C962041 BARKERNOBAY 10/7/96 31 <10 370 <10 401 39.5 3.9 0.129

C962216 BARKERNOBAY 11/7/96 36 <10 370 <10 406 39.8 4.6 0.140

C962321 BARKERNOBAY 12/5/96 38 <10 360 <,.0 398 39.0 4.6 0.143
C952540 CONCOSPPl 10/11/95 34 <10 290 <10 324 31.6 2.6 0.090
C952758 CONCOSPP1 11/8/95 37 <10 280 <10 317 30.9 2.5 0.091
C953045 CONCOSPPl 12/6/95 37 <10 280 <10 317 30.9 3.0 0.105
C960132 CONCOSPPl 1/10/96 52 <10 520 <10 572 56.1 5.0 0.205
C960269 :-:, CONCOSPPl 2/8/96 81 <10 . 610 <10 691 67.2 6.1 0.242
C960403 CONCOSPPl 3/7/96 170 <10 630 47 847 78.5 6.9 '0.238

C960833 CONCOSPPl 4/4/96 98 <10 390 22 510 47.6 3.9 0.118

C961051 CONCOSPPl 5/2/96 86 <10 290 22 398 36.7 3.5 0.113

C961249 CONCOSPPl 6/6/96 58 <10 350 <10 408 39.4 3.4 0.110
C961641 CONCOSPPl 7/11/96 29 <10 280 <10 309 30.3 2.6 0.082

C961775 CONCOSPPl 8/7/96 53 <10 230 13 296 27.7 2.5 0.080

C961832 CONCOSPPl 9/5/96 61 <10 220 17 298 27.6 2.4 0.081

C96·1993 CONCOSPPl 10/3/96 61 <10 210 19 .290 26.7 2.5 0.074

C962218 CONCOSPPl 11/7/96 93 <10 140 55 288 24.1 2.5 0.079

C962323 CONCOSPP1 12/5/96 110 <10 130 82 .322 25.9 2.9 0.094

C952596 DMC 10/19/95 33 <10 260 <10 293 28.5 2.3 0.075

G952814 DMC 11/16/95 82 <10 240 23 345 31.5 NA 0.089

C953061 DMC 12/7/95 63 <10 300 <10 363 34.8 3.3 0.115

C960152 DMC 1/18/96 64 <10 550 <10 614 60.0 5.0 0.203

C960281 DMC 2/15/96 54 <10 300 <10 354 34.1 3.5 0.115

C960427 DMC 3/14/96 56 <10 400 <10 456 44.3 3.7 0.118

C960845 DMC 4/11/96 73 <10 420 <10 493 47.6 3.4 0.106

C961080 DMC 5/9/96 57 <10 210 12 279 26.0 2.5 0.066

C961281 DMC 6/13/96 100 <10 260 39 399 .35.7 3.0 0.079

C961663 DMC 7/18/96 83 <10 240 34 357 32.2 2.7 0.090

C961723 DMC 8/15/96 100 <10 260 44 404 36.0 3.0 0.093

C961858 DMC 9/12/96 89 <10 220 37 346 30.8 3.0 0.089

C962033 DMC 10/1 0/96 66 <10 220 20 306 28.1 2.7 0.083

C962188 DMC 11/14/96 83 <10 200 26 309 27.7 2.9 0.097

C962345 DMC 12/12/96 35 <10 340 <10 375 36.7 4.4 0.134

C952492 GREENES 10/1 /95 <10 <10 210 <10 210 21.1 . 1.9 0.056

C952534 GREENES 10/3/95 NA NA NA NA NA NA 2.2 0.053

C9S2535 GREENES 10/6/95 NA NA NA NA NA NA 2.1 0.049

12-57
NA- Not analyzed.



Table 12-8. THMFP Data (continued)

Sample Station SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC D.OC UVA
Number pg/L pg/L pg/L pg/L pg/L pg/L mg/L ails.

C952536 GREENES 10/8/95 <10 <10 200 <10 200 20.1 1.7 0.049

C95258~ GREENES 10/1 0/95 NA NA NA NA NA NA 2.7 0.095

C952547 GREENES 10/12/95 12 <10 180 <10 192 19.0 1.8 0.052

C952587 GREENES 10/15/95 42 <10 320 <10 362 35.2 3.1 0.099

C952633 GREENES 10/17/95 NA NA NA NA NA NA 1.7 0.047

C952634 G'REENES 10/19/95 NA NA NA NA NA NA 2.1 0.046

C952635 GREENES 10/22/95 <10 <10 190 <10· 190 19.1 1.7 0.049

C952681 GREENES 10/24/95 NA NA NA NA NA NA 1.7 0.045

C952682 GREENES 10/26/95 NA NA NA NA NA NA 1.7 0.046

C952683 GREENES 10/29/95 12 <10 240 <10 252 25.0 2.3 0.049

.C952752 GREENES 10/31/95 NA NA NA NA NA NA 2'.0 0.048

C952753 GREENES 11/2/95 NA NA NA NA NA NA 2.1 0.054

C952754 GREENES 11/5/95 15 <10 240 <10 255 25.2 2.3 0.061

C952803 GREENES 11/7/95 NA NA NA NA NA NA 2.4 0.053

C952765 . GREENES 11/9/95 <10 <10 180 <10 180 18.1 2.3 0.076

C952804 GREENES 11/9/95 NA NA NA NA NA NA 2.2 0.051

C952805 GREENES 11/12/95 11 <10 260 <10 271 26.9 2.3 0.059

C952851 GREENES 11/14/95 NA NA NA NA NA NA 2.2 0.052

C952852 GREENES 11/16/95 NA NA NA NA NA NA 2.3 0~059

C952853 GREENES 11/19/95 <10 <10 180 <10 180 18.1 1.8 0.049

C952887 GREENES 11/21/95 NA NA NA NA NA NA 2.0 0.051

C952888 GREENES 11/23/95 NA NA NA NA NA NA 2.1 0.052

C952889 GREENES 11/26/95 13 <10 200 <10 213 21.1 2.7 0.054

C953250 GREENES 11/28/95 NA NA NA NA NA NA 1.8 0.050

C953251 GREENES 11/30/95- NA NA NA NA NA NA 1.7 0.048

C953252 GREENES 12/3/95 <10 <10 180 <10 180 18.1 1.9 0.049

C953260 GREENES 12/5/95 NA NA NA NA NA NA 2.3 0.049

C953069 GREENES 12/7/95 <10 <10 160 <10 160 16.1 1.8 0.048

C953261 GREENES 12/7/95 NA NA NA NA NA NA 1.9 0.047

C953262 GREENES 12/10/95 10 <10 180 <10 190 18.8 2.1 0.050

C953270 GREENES 12/12/95 NA NA NA NA NA NA 3.2 0.084

C953271 GREENES 12114/95 NA NA NA NA NA NA 3.2 0.123

C953272 GREENES 12/17/95 13 <10 450 <10 463 46.2 4.3 0.163

C960086 GREENES 12/26/95 NA NA NA NA NA NA 2.8 0.077

C960087 GREENES 12/28/95 NA NA ~A NA NA NA 2.6 0.068

C960088 GREENES 12/31/95 12 <10 230 <10 242 24.0 2.3 0.069

C960096 GREENES '1/2/96 . NA NA NA NA NA NA 2.9 0.100

C960097 GREENES 1/4/96 NA NA NA NA NA NA 2.7 0.101

C960098 GREENES' 1/7/96 14 <10 230 <10 244 24.1 2.2 0.068

C960139 GREENES 1/11/96 14 <10 210 <10 224 22.1 2.4 0.063

C960108 GREENES 1/16/96 13 <10 200 <10 213 21.1 2.0 0.057

C960117 GREENES 1/18/96 NA NA NA NA NA NA 2.0 0.061

C960118 GREENES' 1/21/96 <10 <10 400 <10 400 40.2 3.4 0.127

C960126 GREENES 1/23/96 NA NA NA NA NA NA . 3.5 0.127

C960127 GREENES 1/25/96 NA NA NA NA NA NA 3.1 0.113

C960128 GREENES 1/28/96 < 1.-9 <10 240 <10 240 . 24.1 2.8 0.096

C960225 GREENES 1/30/96 NA NA NA NA NA NA 3.1 0.121

C960226 GREENES 2/1/96 NA NA NA NA NA N'A 2.4 0.094

C960261 GREENES 2/7/96 <10 <10 320 <10 320 32.2 3.2 0.121

C960247 .GREENES 2/18/96 <10 <10 . 180 <10 180 18.1 1.9 0.063

C960573 GREENES 3/5/96 NA NA NA NA NA NA 2.5 0.087

C9604l1 GREENES 3/6/96 <10 <10 260 <10 260 26.1 2~3 0.077

C960582 GREENES 3/10/96 <10 <10 240 <1.0 240 24.1 2.2 0.092

C960590 GREENES 3/12/96 NA NA NA NA NA NA 1.7 0.070

C960591 GREENES 3/14/96 NA NA NA NA NA NA 2.3 0.089

C960592 GREENES 3/17/96 <10 <10 310 <10 310 31.2 2.3 0.085

C960600 GREENES 3/19/96 NA NA NA NA NA NA 1.8 0.107

1L-bti

NA- Not analyzed.
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Table 12-8. THMFP Data (continued)

Sample Station SsrnpDate BrCt2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA
Number pgfL . pgfL pgfL pg/L pgfL pglL mg/L abs.

C960601 GREENES 3/21/96 NA NA NA NA NA NA 1.9 0.065

C960602 GREENES 3/24/96 <10 <10 240 <:10 240 24.1 1.8 0.064

C960727 GREENES 3/26/96 NA NA NA NA NA NA 2.0 0.058

C960728 GREENES 3/29/96 NA NA NA NA NA NA 1.7 0.053

C960729 GREENES 4/2/96 10 <10 200 <10 210 20.8 1.7 0.048

C960825 GREENES 4/3/96 <10 <10 270 <10 270 27.1 2.3 0.078

C960738 . GREENES 4/4/96 .NA NA NA NA NA NA 2.2 0.086

C960739 GREENES 4/7/96 <10 <10 240 <10 240 24..1 1.9 0.074

C960747 GREENES 4/9/96' NA NA NA NA NA NA 1.9 0.055

C960749 GREENES 4/11/96 <10 <10 180 <10 180 18.-1 1.B 0.050

C960757 GREENES 4/16/96 NA NA NA NA NA NA 1.7 0:044

C960758 GREENES 4/1 B/96 NA NA NA NA NA NA 1.7 0.049

C960759 G.REENES 4/21/96 <10 <10 180 <10 180 18.1 1.7 0.050

C960767 GREENES 4/23/96 NA NA NA NA NA NA 2.0 0.058

. C960768 GREENE'S 4/25/96 NA NA' NA NA NA NA 1.8 .0.052

C960769 GREENES 4/28/96 <10 <10 160 <10 160 16.1 1.6 0.050

C961066 GREENES 4/30/96 NA NA NA NA NA NA 1.6 0.052

C961043 GREENES 5/1/96 <10 <10 160 <10 160 16; 1 1.6 0.046

C961067 GREENES 5/2/96 "NA NA NA NA NA NA 1.5 0.044

C961068. . GREENES 5/5/96 <10 <10 150 <10 150 15.1 1.5 0.044

C961099 GREENES 5/7/96 NA NA NA NA NA NA 1.5 0.042

C961100 GREENES 5/9/96 NA NA NA NA NA NA 1.4 0.040

C961101 GREENES 5/12/96 <10 <10 170 <10 170 17.1 1.5 0.041

C961112· GREENES 5/14/96 NA NA NA NA NA NA 1.4 0.039

C961113 GREENES 5/16/96 NA NA NA NA . NA NA 2.0 0.065

C961114 GREENES 5/19196 <10 <10 200 <10 200 20.1 1.6 0.065

C961126 GREENES 5/23/96 . NA NA NA NA NA NA 1.8 0.065

C9611.27 GREENES 5/26/96 <10 <10 210 <10 210 21.1 1.8 0.067

C961225 GREENES 5/28/96 NA NA NA NA NA NA .1.7 0.057

C961226 GREENES 5/31/96 NA NA NA NA NA NA 1.8 0.057

C961227 GREENES 6/2/96 <10 <10 180 <10 180 18.1 1.6 0.054

C961260 GREENES 6/3/96 NA NA NA NA NA NA 1.5 O~'049

C961241 GREENES 6/5/96 NA NA NA NA NA NA 1.8 0.049

C961261 GREENES 6/5/96 NA NA NA NA NA NA 1.6 0.046

C961262 GREENES 6/8/96 <10 <10 180 <10 180 18.1 1.6 0.046

C961376 GREENES 6/11/96 NA NA NA NA NA NA 1.7 0.048

C961377 GREENES 6/12/96 NA NA NA NA NA . NA 1.4 0.046

C961378 GREENES 6/15/96 <10 <10 180 <10 180 18.1 1.6 0.047

C961506 GREENES 6/17/96 NA NA . NA NA NA NA 1.8 0.044

C961507 GREENES 6/19/96 NA NA NA NA NA NA 1.6 0.045

C961125 GREENES 6/21196 NA NA NA NA NA NA 1.6 0.057

C961508 GREENES '6/22/96 13 <10 180 <10 193 19.0 1.7 0.047

C961549 GREENES 6/24/96 NA NA NA NA NA NA 1.7 0.041

C961550 GREENES 6/26/96 NA NA NA NA NA NA 1.6 0.044

C96i551 GREENES 6/29/96 13 <10 190 <10 203 20.0 1.5 0.045

C961562 GREENES 7/1/96 NA NA NA NA NA NA 9.0. 0.485

C961567 GREENES 7/3/96 NA NA NA NA NA NA 1.6 0.044

C961568 GREENES 7/6/96 <10 <10 190 <10 190 19.1 1.7 0.046

C961576 GREENES 7/9/96 NA . NA NA NA NA NA 1.5 0.047

C961633 GREENES 7/10/96 <10 <10 180 <10 180 18.1 1.5 0.048

C961577 GREENES 7/11/96 NA NA NA NA NA NA 1.5 0.044

C961578 GREENES 7/14/96 <10 <10 190 <10 190 19.1 1.5 0.04!,?

C961586 GREENES 7116/96 NA NA NA NA NA NA 1.5 0.044

C961587 GREENES 7/18/96 NA NA NA NA NA NA 1.5 0.045

C961588 GREENES 7/21/96 <10 <10 180 <10 180 18.1 1.8 0.044-

C961596 GREENES 7/23/96 NA NA NA NA NA NA 1.5 0.042

C961597 GREENES 7/25/96 NA NA NA NA NA NA 1.5 0.042

lL-b~

NA- Not analyzed.
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Sample Station SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA
Number pg/l pgfl pg/L pg/l pgfL pg/L mg/L abs.

C961598 GREENES 7/28/96 <10 <10 190 <10 190 19.1 1.6 0.045

<::961697 GREENES 7/30/96 NA NA NA 'NA NA ·NA 1.7 0.043

G~61698 GRl:ENe5 8/1/96 NA NA NA NA NA NA 1.7 0.045

C9f?169$ GREENES 8/4/96 <10 <10 190' <10 190 19.1 1.7 0.047

C961735 GREEN~S 8/6/96 NA NA NA NA NA NA 1.7 0.049

C961710 GREENES 8/7/96 <10 <10 180 <10 180 18.1 1.6 0.043

CSG1736 GREENES 8./8/96 NA NA NA NA NA NA 1.6 0.043

C961737 GREENES 8/11/96 10 <10 190 <10 200 19.8 1.6 0.044

C9617SS GREENES 8/13/96 NA NA NA NA NA NA 1.7 0.043

C961760 GREENES 8/15/96 NA NA NA NA 'NA NA 1.,5 0.042

C961761 GREENES 8/18/96 NA NA ,NA NA NA NA 1.6 .0.043

C961769 GREENES 8/20/96 NA NA NA NA NA NA 1.7 0.040

C961770 GREENES 8/22/96 NA NA NA NA NA NA 1.7 0.044

C961771 ' GREENES 8/25/96 12 <10 180 <10 192 ,19.0 1.7 0.046

C961823 GREENES 8/27/96 NA NA NA NA NA NA 2.5 0.OJf9

~(:961.824 GREENES 8/29/96 NA NA ·NA, NA NA NA 1.8 0.049

C961825 GREENES 9/1/96 12 <10 180 <10 192 19.0 1.7 0.049

C961898 GREENES 9/3/96 NA NA NA NA NA NA l.6 0.049

C961839 GREENES 9/4/96 18 <10 180 <10 198 19.4 1.8 0.050

C961899 GREENES 9/5/96 NA NA NA NA NA NA 1.9 0.050

C961900 GREENES 9/8/96 23 <10 180 <10 203 -19.8 1.8 0.050

C961983 GREENES 10/2/96 <10 <10 130 <10 130 13.1 1.6 0.040

C'962087 GREENES 10/15/96 <10 <10 150 <10 150 15.1 1.5 0.042

C962147 GREENES 11/5/96 11 <10 230 <10 241 23.9 2.4 0.051

C962151 GREENES 11/6/96 10 <10 220 <10 230 22.8 2.3 0.057

C962162 GREENES 11/12/96 <10 <10 160 <10 160 16.1 2.0 0.055

C962167 GREENES 11/20/9'6 10 . <10 190 <10 200 19.8 2.6 0.063

C962172 GREENES 11/26/96 <10 <10 220 <10 220 22.1 2.6 0.070

C962278 GREENES 12./3/96 <10 <10 180 <10 180 18·.1 2.4 0.058

C962312 GREENES i 2/4/96 <10 <10 170 <10 170 17.1 2.4 0.055

C962283 GREENES 12/10/96 <10 <10 250 <10 250 25.1 2.7 0.081

C962288 GREENES 12/17/96 <10 <10 220 <10 220 22.1 2.4 0.076

C952541 JERSEYPPOl 10/11/95 150 <10 830 21 1001 95.6 8.3 0.416

C952759 JERSEYPP01 11/8/95 280 <10 750 100 1130 101.7 7.7 0.-407

C953046 JERSEYPP01 12/6/95 210 <10 660 74 944 86.0 8.6 0:459

C960133 JERSEYPPOl 1/1 0/96 790 <10 3700 160 4650 439.0 35.7 1.890

C960270 JERSEYPPOl 2/8/96 830 <10 ' 6700 83 7613 739.0 66.1 3.400

C960404 JERSEYPPOl 3/7/96 940 <10 7100 95 8135 787.9 68.9 3.560

C960834 JERSEYPPO·l 4/4/96 820 <10 5800 93 6713 648.4 52.2 2.610

C961052 JERSEYPPOl 5/2/96 320 <10 2300 <.10 2620 254.6 24.2 1.230

C9,61250 JERSEYPP01 6/6/96 300 <10 3200 <10 3500 343.6 30.0 1.620

C961776 JERSEYPPOl 8/7/96 250 <10 2100 32 2382 231.2 22.0 1.040

C961994 JERSEYPP01 10/3/96 190 13 340 110 653 55.1 5.3 0.223

C962214 JERSEYPP01 11/7/96 ,500 <10 980 250 1730 149.5 16..1 0.690

C962324 JERSEYPP01 12/5/96 300 20 530 180 1030 86.6 9.8 0.397

C952539 MALLARDIS 10/11/95 110 22 94 ,97 323 24~1 2.0 0.067

C952757 MALLARDIS 11/8/95 99 210 24 220 553 32.3 2.0 0.063

C953044 MALLARDIS 12/6/95 83 290 15 230 618 34.6 2.4 0.063

C960131 MALLARDIS 1/10/96 170 35 160 150 515 38.8 3.3 0.113

C960268 MALLARDIS 2/8/96 30 <10 500 <10 530 52·.4 -4.9 0.202

C960832 MALLARDIS 4/4/96 33. <10 300 <10 333 32.6 2.7 0.085

C961050 MALLARDIS 512/96. 32 <10 200 <10 232 22.4 2.3 0.070

C961248 MALLARD'S 6/6/96 30 <10 220 <10 250 24.3 2.0 0.070

C961638 MALLARD'S 7/11/96 130 52 71 140 393 27.2 1.9 0.064

C961774 MALLARD'S 8/7/96 92 100 24 160 376 23.1 1.9 0.058

C~61831 MALLARD'S 9/5/96 97 84 37 130 348 22.3 1.9 0.057

C961992 MALLARDIS 10/3/96 53 220 <100 170 443 24.1 2.1 0.059

12-60
NA- Not analyzed.
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Table 12-8. THMFP Data (continued)

Sample Station SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA

Number pg/L pg/L pg/L pg/L pg/L pg/L mg/L abs.

C962217 MALLARDIS 11/7/96 40 260 <100 160 460 24.5 1.8 0.055

C962322 MALLARDIS 12/5/96 43 280 <10 160 483 25.7 2.2 0.070

C952590 MIDDLER 10/18/95 49 <10 310 <10 359 34.7 2.7 0.099

C952808 MIDDLER 11/15/95 41 <10 320 <10 361 35.2 2.9 0.098

C953052 MIDDLER 12/6/95 49 <10 300 <10 349 33.7 3.4 0.122

C960146 MIDDLER 1/17/96 62 <10 550 <10 612 59.8 5.5 0.220

C960275 MIDDLER 2/14/96 93 <10 570 12 675 64.8 6.6 0.232

C960418 MIDDLER 3/13/96 60 <10 390 <10 450 43.6 3.8 0.122

C960839 MIDDLER 4/10/96 <10 <10 400 <10 400 40.2 3.7 0.119

C961074 MIDDLER 5/8/96 78 <10 280 17 375 34.8 3.2 0.103

C961275 MIDDLER 6/12/96 44 <10 310 <10 354 34.4 3.1 0.099

C961647 M'DDLER 7/17/96 39 <10 270 <10 309 27.1 2.5 0.087

C961717 MIDDLER 8/14/96 48 <10 290 <10 338 29.1 2~9 0.098

-~ C961849 MIDDLER . 9/11/96 50 <10 270 11 331 31.4 2.5 0.087

C962025 MIDDLER 10/9/96 59 <10 240 15 314 29.3 3.2 0.087

C962197 MIDDLER 11/13/96 60 <10 240 <10 300 24.1 3.0 0.094

C962337 MIDDLER 12/11/96 83 <10 300 17 40b 37.2 4.0 0.132

C952489 OLDRIVBACISL 10/1/95 32 <10 310 <10 342 31.2 2.7 0.092

C952531 OLDRIVBACISL 10/3/95 NA NA NA NA NA NA 2.6 0.086

C952532 OLDRIVBACISL 10/5/95 NA NA NA NA NA NA 2.6 0.092

C952533 OLDRIVBACISL 10/8/95 30 <10 300 <10 330 30.2 2.8 0.089

C952578 OLDRIVBACISL 10/10/95 NA NA NA NA NA " NA 2.6 0.085

C952583 OLDRIVBACISL 10/12/95 NA NA NA NA NA NA 2.4 0.088

C952584' OLDRIVBACISL 10/15/95 31 <10 320 <10 351 32.2 3.2 0.092

C952630 OLDRIVBACISL 10/17/95 NA NA NA NA NA NA 2.7 0.091

C952592 OLDRIVBACISL 10/18/95 33 <10 340· <10 373 34.2 2.7 0.100

C952631· OLDRIVBACISL 10/19/95 NA NA NA NA NA NA 2.9 '0.100

C952632 OLDRIVBACISL 10/22/95 31 <10 360 <10 391 36.2 3.3 0.098

C952678 OLDRIVBACISL 10/24/95 NA NA NA NA . NA NA 2.8 0.095

C952679 OLDRIVBACISL 10/26/95 NA NA NA NA NA NA 2.6 0.094

C952680 OLDRIVBACISL 10/29/95 30 <10 320 <10 350 32.2 3.2 0.092

C952749 OLDRIVBACISL 10/31/95 NA NA NA NA NA NA 2.8 0.088

C952750 OLDRIVBACISL 11/2/95 NA NA NA NA NA NA 2.8 0.089

C952751 OLDRIVBACISL 11/5/95 33 <10 300 <10 333 30.2 2.5 0.089

C952800 OLDRIVBACISL 11/7/95 NA NA NA NA NA NA 2.6 0.086

C952801 OLDRIVBACISL 11/9/95 NA NA NA NA NA NA . 2..8 0.092

C952802 OLDRIVBACISL 11/12/95 38 <10 340 <10 378 34.2 3.2" 0.097

C952848 OLDRIVBACISL 11/14/95 NA NA NA NA. NA NA 2.7 0.090

C952810 OLDRIVBACISL 11/15/95 36 <10 280 <10 316 28.1 2.7 0.100

C952849 OLDRIVBACISL 11/16/95 NA NA NA NA NA NA 3.0 0.095

C952850 OLDRIVBACISL 11/19/95 34 <10 270 <10 304 27.1 3.3 0.098

C952884 OLDRIVBACISL 11/21/95 NA NA NA NA NA NA 3.0 0.097

C952885 OLDRIVBACISL 11/23/95 NA NA NA NA NA NA 3.3 0.099

C952886 OLDRIV8ACISL 11/26/95 36 <10 290 <10 326 29.1 3.4 0.101

C953247 OLDRIVBACISL 11/28/95 NA NA NA NA NA NA 3.0 0.102

C953248 OLDRIVBACISL 11/30/95 NA NA NA NA NA NA 3.0 0.104

C953249 OLDRIVBACISL 12/3/95 33 <10 310 <10 343 31.2 3.2 0.108

C953257 OLDRIVBACISL 12/5/95 NA NA NA NA NA NA 3.0 0.108

C953054 OLDRIVBACISL 12/6/95 32 <10 280 <10 312 28.1 3.1 0.112

C953258 OLDRIVBACISL 12/7/95 NA NA NA NA NA NA 3.1 0.108

C953259 OLDRIVBACISL 12/10/95 30 <10 310 <10 340 31.2 3.4 0.118

C953267 OLDRIVBACISL 12112/95 NA NA NA NA NA NA 3.2 0.116

C953268 OLDRIVBACISL 12/14/95 NA NA NA NA NA NA 3.9 0.135

C953269 OLDRIVBACISL 12/17/95 . 42 <10 360 <10 402 36.2 3.7 0.149

C960083 OLDRIVBACISL 12126/95 NA NA NA NA NA NA 4.0 0.163

C960084 OLDRIVBACISL 12/28/95 NA NA NA NA NA NA 4.6 0.179

C960085 OLDRIVBACISL 12/31/95 48 <10 480 <10 528 48.2 4.7 0.191

1£-01

NA- Not analyzed.



Table 12-8. THMFP Data (continued)

Sample Station SampDate BrCl2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA
Numbt}r pg/L pg/L pg/L pg/L pg/L pg/L mg/L abs.

C~60093 OLDRIVBACISL 1/2/96 NA NA NA NA NA NA 4.9 0.200

C960094 OLDRIVBACISL 1/4/96 NA NA ,NA NA NA NA 4.9 0.198

C$600~5 OLDRIV8ACISL 1/7/96 40 <10 520 <10 560 52.3 5.0 0.204

0960105 OLDRIVBACISL 1/16/96 36 <10 500 <10 536 50.3 4.8 0.187

(:960148 OLDRIV8ACISL 1/17/96 36 <10 550 <10 586 55.3 4.8 0.186

0960114 OLDRIVBAC'SL 1/19/96 NA NA NA NA NA NA 4.4 0.170

C960115 OLDRIVBACISL 1/21/96 39 <10 460 . <10 499 46.2 4.4 0.173

C960222 OLDRIVBACISL 1/30/96 NA NA NA NA NA NA 5.4 0.211

C960223 OLDRIVBACISL 2/2/96 NA NA NA NA NA NA 5.9 0.235

C960224 OLDRIVBACISL 2/4/96 48 <10 580 <10 628 58.3 6.3 0.251

C960232 OLDRIVBACISL 2/6/96 NA NA NA NA NA NA 7.2 0.279

C960233 OLDRIVBACISL 2/8/96 NA NA NA NA NA NA 7.6 0.308

C960234 OLDRIVBACISL . 2/11/96 65 <10 i60 <10 825 76.4 8.1 0.324

C960242 OLDRIVBACISL 2/13/96 NA NA NA NA NA NA 8.0 0.300

C960277 OLQRIVBACISL 21.14/96 68 <10 780 <10 848 78.4 8.2 0.322

C960243 OLDRIVBACISL 2/15/96 NA NA NA NA NA NA 8.2 0.307

C960244 OLDRfVBACISL 2/18/96 65 <10 720 <10 785 72.4 8.1 0.307

C960252. OLDRIVBACISL 2/20/96 NA NA NA NA NA NA 8.0 0.297

C960253 OLDRIVBACISL 2/22/96 NA NA NA NA NA NA 8.4 0.307

C960254 OLDRIVBACISL 2/25/96 92 <10 760 <10 852 76.4 7.5 0.283

C960436 OLD·RIVBACISL 2/27/96 NA NA NA NA NA NA 6.8 0.250

C960437 OLDRIVBACISL 2/29/96 NA NA NA NA NA NA 6.4 0.237

C960438 OLDRIVBACISL 3/3/96 75 <10 610 <10 685 61.3 5.5 0.174

C960577 OLDRIVBACISL 3/5/96 NA NA NA NA NA NA 4.5 0'.099

C960578 OLDRIVBACISL 3/7/96 NA NA NA NA NA NA 4.4 0.144

C960579 OLDRIVBACISL 3/1 0/96 54 <10 410 <10 464 41.2 3.8 0.123

C960587 OLDRIVBACISL 3/12/96 NA NA NA NA NA NA 4.0 0.121

C960420 OLDRIVBACISL 3/13/96 56 <10 440 <10 496 44.2 4.2 0.139

C960588 OLDRIVBACISL 3/14/96 NA NA NA NA NA NA 3.9 0.132

C960589 OLDRIVBACISL 3/17/96 66 <10 550 <10 616 55.3 4.8 0.138

C960597 OLDRIVBACISL 3/19/96 NA NA NA NA NA 'NA 3.7 0.116

C960598 OLDRfVBACISL 3/21/96 NA NA NA NA NA NA /3.7 0.111

C960599 OLDRIVBACISL 3/24/96 64 <10 440 <10 504 44.2 5.3 0.112

C960726 OLDRIVBACISL 4/2/96 63 <10 400 <10 463 40.2 3.4' 0.116

C960736 OLDRIVBACISL 4/4/96 56 <10 410 <10 466 41.2 3.7 0.123

C960744 OLDRIVBACISL 4/9/96 NA NA NA NA NA NA 4.3 0.117

C960841 OLDRIVBACISL 4/10/96 53 <10 430 <10 483 43.2 3.8 0.123

C960745 OLDRIVBACISL 4/11/96 NA NA NA NA NA NA 4.4 0.121

C960746 OLDRIVBACfSL 4/14/96 49 <10 370 <10 419 37.2 3.6 0.122

C960754 OLDRIVBACISL 4/16/96 NA NA NA NA NA NA 3.6 0.110

C960755 OLDRIVBACISL 4/18/96 NA NA NA NA NA NA 3.6 0.117

C960756 OLDRIVBACISL 4/21/96 62 <10 420 <10 482 42.2 5.4 0.118

C960764 OLDRIVBACISL 4/23/96 NA NA NA NA NA NA 3.5 0.110

C960765 OLDRIVBACISL 4/25/96 NA NA NA NA NA NA 3.2 0.100

C960766 OLDRIVBACISL 4/25/96 78 <10 300 . 15 393 30.2 3.6 NA

C961063 OLDRIVBACISL 4/30/96 NA NA NA NA NA N'A .3.1 0.095

C961064 OLDRIVBACISL 5/2/96 NA' NA NA NA NA NA 3.2 0.099

C961065 OLDRIVBACfSL 5/5/96 62 <10 300 <10 362 30.2 3.4 0.106

C961096 OLDRIVBACISL 5/7/96 NA NA NA NA NA NA 3.3 0.100

C961076 OLDRIVBACISL 5/8/96 64 <10 300 11 375 35.5 3.4 0.101

C961097 OLDRIVBACISL 5/9/96 NA NA NA NA NA NA 3.2 0.106

C961098 OLDRIVBACISL 5/12/96 68 <10 330 10 408 38.7 3.4 0.104

C961109 OLDRIVBACISL 5/14/96 NA NA NA NA NA' NA 3.3 0.105

C961110 OLDRIVBACISL 5/16/96 NA NA NA NA NA NA 3.2 0.103

e961111 OLDRIVBACISL 5/19/96 62 <::10 330 <10 392 33.2 3.3 0.107

C961122 OLDRIVBACfSL 5/2·1/96 NA NA NA NA NA NA 3.1 0.109

C961123 OLDRIVBACISL 5/23/96 NA NA· NA . NA NA NA 3.2 0.110

12-02
NA- Not analyzed.
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Tabie 12-8. THMFP Data (continued)

Sample Stati.on SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA
Number pg/L pg/L pg/L pg/L pg/L pg/L mg/L abs.

C961124 OLDRIVBACISL 5/26/96 51 <10 300 <10 351 ' 30.2 3.4 0.108

C961235 OLDRIVBACISL 5/28/96 NA NA NA NA NA NA 3.2 0.110

C961236 OLDRIVBACISL 5/30/96 NA NA NA NA NA NA 3.5 0.114

C961237 OLDRIVBACISL 6/2/96 36 <10 400 <10 436 42.8 3.7 0.102

C961270 OLDRIVBACISL 6/4/96 NA NA NA NA NA NA 3.0 0.080

C961271 OLDRIVBACISL 6/6/96 NA NA NA NA NA NA 2.9 0.094

C961272 OLDRIVBACISL 6/9/96 24 <10 300 <10 324 31.9 2.7 0.094

C961400 OLDRIVBACISL 6/11/96 NA NA NA NA NA NA 2.7 0.093

C961277 OLDRIVBACISL 6/12/96 NA NA NA NA NA NA 2.8 0.090

C961401 OLDRIVBACISL 6/13/96 NA NA NA NA NA NA 2.5 ,0.094

C961402 OLDRIVBACISL 6/16/96 20 <10 290 <10 310 30.6 2.5 0.095

C961516 OLDRIVBACISL 6/.18/96 NA NA NA NA NA NA 2.5 0.081

C961517 OLDRIVBACISL 6/20/96 NA NA NA NA NA NA 2.3 0.083 ,

C961518 OLDRIVBACISL 6/23/96 20 <10 260 <10 280 27.6 2.4 0.087

C961559", OLDRIVBACISL 6/25/96 NA NA NA NA NA NA 2.5 0.080

C961560 OLDRIVBACISL 6/27/96 NA NA NA NA NA NA 2.4 0.085

C961561 OLDRIVBACISL 6/30/96 19 <10 260 <10 279 27.5 2.4 0.082

C961606 OLDRIVBACISL 7/2/96 NA NA NA NA NA NA 2.4 0.070

C961607 OLDRIVBACISL 7/4/96 NA NA NA NA NA NA 2.3 0.078

C961608 OLDRIVBACISL 7/7/96 20 <10 240 <10 260 25.6 2.3 0.078

C.961613 OLDRIVBACISL 7/9/96 NA NA NA NA NA NA 2.1 0.079

C961614 OLDRIVBACISL 7/11/96 NA NA NA NA NA NA 2.1 0.078

C961615 OLDRIVBACISL 7/14/96 28 <10 250 <10 278 27.2 2.1 0.080

C9616,20 OLDRIVBACISL 7/16/96 NA NA NA NA NA NA 2.1 0.080

C961649 OLDRIVBACISL 7/17/96 32 <10 240 <10 272 26.5 2.1 0.077

C9-61621 OLDRIVBACISL 7/18/96 NA NA NA . NA NA NA 2.5 0.079

C961622 OLDRIVBACISL 7/21/96 36 <10 240 <10 276 26.8 ,2.3 0.076

C961627 OLDRIVBACISL 7/23/96 NA NA NA NA NA NA 2~0 0.073

C961628 OLDRIVBACISL 7/25/96 NA NA NA NA NA NA 2.0 0.072

C961629 OLDRIVBACISL 7/28/96 40 <10 240 <10 280 27.1 2.1 0.073

C961623' OLDRIVBACISL 7/30/96 NA NA NA NA NA NA 2.1 0.073

C961690 OLDRIVBACISL 7/30/96 NA NA NA NA NA NA 2.2 0.072

C961694 OLDRIVBACISL 7/30/96 NA NA NA NA NA NA 2.1 0.070

C961695 OLDRIVBACISL 8/1/96 NA NA NA NA NA NA 2.3 0.075

C961696 OLDRIVBACISL 8/4/96 48 <10 230 10 288 27.2 2.2 0.081

C961732 OLDRIVBACISL 8/6/96 NA NA NA NA NA NA 2.3 0.068

C961733 OLDRIVBACISL 8/8/96 NA NA NA ,NA NA NA 2.1 0.07'6

C961734 OLDRIVBACISL 8/11/96 54 <10 210 14 278 25.9 2.2 0.074

C961715 OLDRIVBACISL 8/14/96 55 <10 220 1-4 289 26.9 2.2 0.073

C961758 OLDRIVBACISL 8/20/96 54 <10 200 15 269 24.9 2.1 0.074

C961768 OLDRIVBACISL 8/27/96 49 <10 200 12 261 24.4 2.2 0.074

C961822 OLDRIVBACISL 9/3/96 49 <10 210 12 271 25.4 2.2 0.076

C961897 OLDRIVBACISL 9/1 0/96 49 <10 210 . 13 272 25.4 2.2 0.072

C961851 OLDRIVBACISL 9/11/96 43 <10 210 ' <10 253 24.3, 2.3 0.070

C961907 OLDRIVBACISL 9/17/96 46 <10 280 <10 326 31.5 3.3 0.072

C961917 OLDRIVBACISL 9/24/96 37 <10 190 <10 227 21.8 2.1 0.070

C962002 OLDRIVBACISL 9/26/96 NA NA NA NA NA NA 2.3 0.068

C962003 OLDRIVBACISL 9/29/96 45 <10 170 12 227 21.1 2~2 0.072

C962082 OLDRIVBACISL 10/8/96 NA NA NA NA NA NA 2.1 0.067

C962027 OLDRIVBACISL 10/9/96 58 <10 180 20 258 23.5 2.2 0.072

C962083 OLDRIVBACISL 10/1 0/96 NA NA NA NA NA NA 2.0 0.066

C962084 OLDRIVBACISL 10/13/96 66 <10 170 25 261 23.4 2.0 0.070

C962099 OLDRIVBACISL 10/15/96 NA NA NA NA NA NA 2.2 0.066

C962100 OLDRIVBACISL 10/17/96 NA NA NA NA NA NA 2.3 0.072

C962101 OLDRIVBACISL 10/20/96 81 <10 190 33 304 26.9 2.4 0.072

C962115 OLDRIVBACISL 10/29/96 92 <10 140 52 284 23.8 2.4 0.073

C962145 OLDRIVBACISL 10/31/96 NA NA NA NA NA NA 2.6 9·078
1L.-tj~

NA- Not analyzed.



Table 12-8. THMFP Data (continued)

S~~pl~ Sta1io~ SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC' DOC UVA
Number pg/L pg/L pg/L pg/L pg/L pg/L mg/L abs.

C962146 OLDRIVBACISL 11/4/96 87 <10 180 39 306 26.7 2.5 0.080

C962160 OLDRIVBACISL 11/7/96 . NA NA NA NA NA NA 2.6 0.077

C962161 OLDRIVBACISL 11/10/96 86 <10 150 39 275 23.6 2.5 0.078

C962164 OLDRIVBACISL 11/12/96 NA NA NA NA NA NA 2.5 0.069

CS62199 OLDRIVBACISL .11/13/96 91 <10 163 42 296 25.5 2.6 0.080

C962165 OLDRIVBACIS~ 11/14/96 NA NA NA NA NA NA 3.3 0.080

C962159 OLDRIVBACISL . 11/15/96 NA NA NA NA NA NA· 2.4 0.068

C962166 OLDRIVBACISL 11/17/96 94 <10 140 56 290 24.2 3.0 0.081

C962169 OLDRIVBACISL 11/20/96 NA NA NA NA NA NA 2.7 0.074

C962170 OLDRIVBACISL 11/22/96 NA NA NA NA NA NA 3.2 0.085

C962171 OLDRIVBACISL 11/25/96 110 <10 130 68 308 25.0 3.0 0.085

C962275 OLDRIVBACISL 11/26/96 NA NA NA NA NA NA 3.0 0.075

C962276 OLDRIVBACISL 11/28/96 , NA NA NA NA NA NA 2.9 0.090

C962277 OLDRIVBACISL 12/1/96 110 <10 140 76 326 26.5 3.0 0.091

C9622BO OLDRIVBACISL 12/3/96 NA NA NA NA NA NA 3.0 0.091

C962281 OLDRIVBACISL 12/5/96 NA· NA NA NA NA NA 3.5 0.104

C962282 OLDRIVBACISL 12/8/96 110 <10 170 60 340 28.6 3.2 0.105

C962285 OLDRIVBACISL 12/10/96 NA NA NA NA NA NA 3.3 0.106

C96.2.339 OLDRIVBACISL 12/11/96 120 <10 200 52 372 31.9 3.6 0.117

C962286 OLDRIVBACISL 12/12/96 NA NA NA NA NA NA 4.0 0.116

C962287 OLDRIVBACISL 12/1-5/96 110 <10 240 46 396 34.8 3.9 0.128

C952595 PESCADEROOl 10/19/95 180 36 150 130 496 37.5 3.6 0.084

C952813 PESCADEROOl 11/16/95 180 17 210 100 507 40.9 NA 0.095

C953060 PESCADEROOl 12/7/95 150 29 160 120 459 35.4 3.9 0.064

C960151 PESCADEROOl 1/18/96 150 40 88 120 398 28.7 2.9 0.103

C960280 PESCADER001 2/15/96 180 31 180 140 531 40.8 4.5 0.109

C960426 PESCADER001 3114/96 230 55 200 190 675 50.5 4.8 0.154

C960844 PEscADEROOl 4/11/96 180 16 280 11-0 586 48.4 4.5 0.117

C961079 PESCADEROOl 5/9/96 140 18 160 110 428 33.5 3.4 0.080

C961280 PESCADEROOl 6/13/96 360 18 720 180 1278 110.0 9.5 0.255

C961662 PESCADEROOl 7/18/96 180 16 320 110 626 52.5 4.6 0.136

C961722 PESCADEROOl 8/15/96 220 19 400 140 779 65.3 6.9 0.182

C961857 PESCADEROOl 9/12/96 230 18 490 120 858 73.9 7.8 0.204

. C962032 PESCADEROOl 10/10/96 280 29 410 170 889 72.9 8.0 0.153

C962187 PESCADEROOl 11/14/96 140 36 96 110 382 28.0 3.7 0.059

C952549 SACWSACINT 10/12/95 <10 <10 140 <10 140 14.1 1.4 0.046

C952767 SACWSACINT 11/9/95 14 <10 240 <10 254 25.1 2.5 0.107

C953071 SACWSACINT 12/7/95 11 <10 190 <10 201 19.9 2.1 0.059

C960'141 SACWSACINT 1/11/96 14 <10 200 <10 214 21.1 2.0 0.060

C960263 SACWSACINT 2/7/96 <10 <10 370 <10 370 37.2 3.3 0.l51

C960413 SACWSACINT 3/6/96 <10 <10 240 <10 .240 24.1 1.9 0.062

C960827 SACWSACINT 4/3/96 <10 <10 270 <10 270 27.1 2.0 0.072

C961045 SACWSACINT 5/1/9.6 <10 <10 160 <10 160 16.1 1.6 0.045

C961243 SACWSACINT 6/5/96 <10 <10 170 <10 170 17.1 1.5 0.045

C961635 SACWSACINT 7/10/96 <10 <10 180 <10 180 18.1 1.4 0.044

C961712 SACWSACINT 8/7/96 <10 <10 170 <10 170 17.1 1.5 0.043

C961841 SACWSACINT 9/4/96 15 <10 180 <10 195 19.2 1.7 0.049

C961985 SACWSACINT 10/2/96 <10 <10 130 <10 130 13.1 1.3 0.036

C962153 SACWSACINT 11/6/96 12 <10 220 <10 232 23.0 2.2 0.059

C962314 SACWSACINT 12/4/96 <10 <10 140 <1'0 140 14.. 1 1.7 0.047

C952594 SJRMOSSDALE 10/19/95 43 <10 270 <10 313 30.3 2.4 0.077

C952812 SJRMOSSDALE 11/16/95 110 <10 210 53 373 29.2 NA 0.078

C953059 SJRMOSSDALE 12/7/95 96 <10 200 48 344 27.1 3.0 0.081

C960150 SJRMOSSDALE 1/18/96 110 <10 220 52 382 30.2 3.2 0.089

C960279 SJRMOSSDALE 2/15/96 54 <10 330 <10 384 37.1 3.5 0.110

C960425 SJRMOSSDALE 3/14/96 43 <10 390 <10 433 42.3 4.8 .0.113

C960843 SJRMOSSDALE 4/11/96 73 <10 320 16 409 37.5 2.7 0.081

lZ-lj4

NA- Not analyzed.
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Table 12-8. THMFP Data (continued)

Sample Station SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA
Number pg/L pg/L pg/L pg/L pg/l pg/l mg/l abs.

C961078 SJRMOSSDAlE 5/9/96 54 <10 220 <10 274 26.1 2.4 0.067

C961279 SJRMOSSDAlE 6/13/96 100 <10 220 46 366 32.1 2.8 0.074

C961661 SJRMOSSDAlE 7/18/96 120 <10 220 68 408 30.9 2.8 0.085

C961721 SJRMOSSDAlE 8115/96 120 <10 250 51 421 33.9 3.1 0.096

C961856 SJRMOSSDALE 9/12/96 100 <10 220 47 367 29.4 3.2 0.083

C962031 SJRMOSSDAlE 10/10/96 92 <10 190 43 325 25.8 2.7 0.076

C962186 SJRMOSSDAlE 11/14/96 100 <10 190 50 340 26.4 3.3 0.081

C962343 SJRMOSSDALE 12/12/96 34 <10 660 <10 694 68.8 7~8 0.275

C952764 STATENPP02 11/9/95 420 <10 2750 50 3220 307.2 27.3 1.616

C953068 STATENPP02 12/7/95 520 <10 1900 160 2580 229.1 23.6 1.070

C960138 STATENPP02 1/11/96 350 <10 4400 <10 4750 467.9 48.6 2.060

C960260 STATENPP02 2/7/96 300 <10 3400 <10 3700 363.7 45.0 1.740

C960410 STATENPP02 3/6/96 540 <10 4100 71 4711 455.7 43.0 1.740

C960824 STATENPP02 4/3/96 570 <10 2900 150 3620 341.9 31.0 1.200

C961042 STATENPP02 5/1/96 100 <10. 550 13 663 63.4 6.2 0.278

C961240 STATENPP02 6/5/96 140 <10 620 29 789 74.2 6.9 0.254

C961632 STATENPP02 7/1 0/96 40 <10 750 <10 790 78.3 7.0 0~332

C961709 STATENPP02 8/7/96 41 <10 810 <10 851 84.4 15.8 0.306

C961838 STATENPP02 9/4/96 280 <10 1600 56 1936 184.5 9.0 0.807

C961982 STATENPP02 1012/96 100 <10 620 <10 720 69.6 21.6 1.020

C962150 STATENPP02 11/6/96 330 <10 1800 74 2204 209.4 40.6 1.020

C962311 STATENPP02 12/4/96 430 <40 3200 <40 3630 353.1 NA 1.810

C952589 STATION09 10/18/95 40 <10 340 <10 380 37.1 2.9 0.104

C952807 STATION09 11/15/95 42 <10 330 <10 372 36.2 3.1 0.1'''2

C953051 STATION09 12/6/95 42 <10 320 <10 362 35.2 3.5 0.126

C960145 STATION09 1/17/96 47 <10 570 <10 6J7 60.7 5.3 0.235

C960274 STATION09 2/14/96 96 <10 680 <10 776 75.4 8.2 0.313

C960417 STATION09 3/13/96 58 .<10 400 <10 458 44.5 4.3 0.141

C960838 STATION09 4/10/96 .<10 <10 420 <10 420 42.2 3.9 NA

C961073 STATION09· 5/8/96 76 <10 270 17 363 .33.7 3.0 0.103

C961274 STATION09 6/12/96 35 <10 310 <10 345 33.7 3.0 0.098

C961646 STATION09 7/17/96 32 <10 270 <10 302 29.5 2.3 0.092

C961716 STATION09 8/14/96 47 <10 210 11 268 25.2 2.4 0.090

C961848 STATION09 9/11/96 47 <10 260 <10 307 29.6 2.7 0.087

C962024 STATION09 10/9/96 54 <10 190 16 260 24.0 2.4 0.076

'C962196 STATION09 11/13/96 86 <10 180 35 301 26.4 2.8 0.087

C962336 STATION09 12/11/96 120 <10 230 47 397 34.6 3.8 0.126

C952456 TWITCHELLPPO 1 9/30/95 NA NA NA NA NA NA 6.3 0.245

C952457 TWITCHELLPPOl 10/2/95 270 <10 620 93 983 87.5 6.5 0.412

C952503 TWITCHELLPPO1 10/4/95 NA NA NA NA NA NA 8.2 0.358

C952504 TWITCHEllPPOl 10/7/95 NA NA NA NA NA NA 5.8 0.293

C952505 TWITCHElLPPOl 10/10/95 240 <10 480 100 820 71.6 5.8 0.327

C952554 TWITCHELLPP01 10/11/95 NA NA NA NA NA NA 7.9 0.400

C952555 TWITCHELLPP01 10/14/95 NA NA NA NA NA . NA 5.9 0.330

C952556 TWITCHELLPP01 10/16/95 250 <10 600 96 946 84.2 6.6 0.395

C952604 TWITCHELLPP01 10/23/95 220 <10 520 98 838 74.0 5.9 0.362

C952650 TWITCHELLPPO 1 10/25/95 NA NA NA NA NA NA 6.2 0.369

C952651 TWITCHElLPPOl 10/28/95 NA NA NA NA NA NA 6.2 0.346

C952652 TWITCHELLPPO 1 10/30/95 270 <10 600 120 990 87.0 6.6 0.378

C952721 TWITCHELLPP01 11/1/95 NA NA NA NA NA NA 7.4 0.417

C952722 TWITCHELLPP01 11/4/95 NA NA NA NA NA NA 10.3 0.583

C952723 TWITCHELLPPO 1 11/6/95 300 <10 900 89 1289 117.6 8.2 0.516

C952772 TWITCHELLPPO 1 11/8/95 NA NA NA NA NA NA 7.4 0.434

C952773 TWITCHELLPPOl 11/11/95 NA NA NA NA NA NA 8.8 0.485

C952774 TWITCHELLPPO 1 11/13/95 240 <10 500 120 860 74.8 5.9 0.356

C952819 TWITCHElLPPO 1 11/15/95 NA NA NA NA NA NA 6.7 0.343

C952820 TWITCH.ELLPPO 1 11/17/95 NA NA NA NA NA NA 7.5 0.376

1~-t5b

NA- Not analyzed.



Table 12-8. THMFP Data (continued)

~ample Station SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA
NUmber pg/L pg/L pg/L pg/L pg/L pg/L mg/L abs.

C952822 TWITCHELLPPOl 11/20/95 240 <10 760 78 1078 98.5 8.0 0.468

C952855 TWITCHELLPPO 1 11/20/95 NA NA NA NA NA NA 8.7 0.384

C952856 TWITCHELLPPOl 11/22/95 NA NA NA NA NA NA 7.2 0.360

C952857 TWITCHELLPP01 11/25/95 NA NA NA NA NA NA 7.1 0.298

C952858 TWITCHELLPPO 1 11/27/95 210 <10 460 85 755 66.5 6.1 0.359

C952936 TWITCHELLPPO1 11/29/95 NA NA NA NA· NA NA 9.3 0.461

C95.2937 TWITCHELLPPO1 12/2/95 NA NA NA NA NA NA 9.3 0.498

C952938 TWITCHELLPPO 1 12/4/95 220 <10 540 100 860 76.2 9.4 0.408

C953155 TWITCHELLPPO 1 12/6/95 NA NA NA NA NA NA 8.5 0.507

C953156 TWITCHELLPPO 1 12/9/95 NA NA NA NA . NA NA 7!9 0.462

C953157 TWITCHELLPP01 12/11/95 280 <10 1100 61 1441 134.6 13.0 0.607

C953219, TWITCHELLPPOl 12/13/9.5 NA NA NA NA NA NA 26.6 1.120

C953220 TWITCHELLPPO 1 12/16/95 NA NA NA NA NA NA 25:0 1.090

C953221 TWITCHELLPP01 12/18/95 290 <10 1'200 86 1576 146.8 13.0 0.709

C960005 TWITCHELLPP01 1/8/96 260 <10 2800 <10 3060 300.5 29.1 1.550

C960028 TWITCHELLPPOl 1/15/96 NA NA NA NA NA NA 30.4 1.390

C960029 TWITCHELLPPO1 1/17/96 NA NA NA NA NA NA 32.3 1.520

C960030 TWITCHELLPPOl 1/20/96 NA NA NA NA NA NA 34.8 1.570

C960031 TWJTCHELLPPO 1 1/22/96 300 <10 3000 <10 3300 323.5 31.5 1.490

C960055 TWITCHELLPPOl 1/24/9f? NA NA NA NA NA NA 32.2 1.420

C960056 TWITCHELLPPOl 1/27/96 NA NA NA NA NA NA 33.0 1.460

C960057 TWITCHElLPP01 1/29/96 310 <10 2800 <10 3110 304.1 35.3 1.610

C960168 TWITCHELLPP01 1/31/96 NA NA NA NA NA NA 39.1 1.970

C960169 TWITCHELLPPOl 2/3/96 NA NA NA NA NA NA '40.5 1.800

C960170 TWITCHELLPPO 1 2/5/96 320 <10 3900 <10 4220 415.4 49.2 2.220

C960193 TWITCHELLPPO 1 2/19/96 NA NA NA NA NA NA 37.5 1.690

C960194 TWITCHELLPP01 2/21/96 NA NA NA NA NA NA 54.9 1.910

C960195 TWITCHELLPP01 2/24/96 NA NA NA NA NA NA 44.4 2.620

C960196 TWITCHELLPP01 2/26/96 290 <10 3600 <10 3890 383.1 36.0 1.620

C960604 TWITCHELLPPOl 3/4/96 NA NA NA NA NA NA 36.6 1.620

C960605 TWITCHELLPPOl 3/6/96 NA NA NA NA NA NA 40.3 1.770

C960606 TWITCHELLPPO 1 3/9/96 NA NA NA NA NA NA 41.7 1.810

C960465 TWITCHELLPPOl 3/11/96 400 40 3600 40 4080 395.3 32.5 1.680

C960631 TWITCHELLPP01 3/13/96 NA NA NA NA NA NA 56.0 2.500

C960632 TWITCHELLPP01 3/16/96 NA NA· NA NA NA NA 43.1 1.950

C960633 TWITCHELLPPOl 3/18/96 420.. <10 3600 <10 4020 392.6 37.0 1.660

C960656 TWITCHELLPPO 1 3/20/96 NA NA NA NA NA NA 36.9 1.580

C960879 TWITCHELLPP01 3/22/96 370 '<10 ·2100 43 2513 240.6 29.0 1.140

C960771 TWITCHELLPP01 3/24/96 NA NA NA NA NA NA 24.2 1.150

C960659 TWITCHELLPPO1 3/25/96 370 <10 2400 48 2818 271.1 27.7 1.170

C960772 TWITCHELLPP01 3/27/96 NA NA NA NA NA NA 22.3 1.000

C960773 TWITCHELLPPO1 3/30/96 NA NA NA NA NA NA 23.4 1.070

C960774 TWITCHELLPPOl 4/1/96 370 <10 2400 49 2819 271.1 18.6 1.080

C960798 TWITCHELLPPOl 4/3/96 NA NA NA NA NA NA 33.0 1.520

'C960799 TWITCHELLPPOl 4/6/96 NA NA NA NA NA NA 22.7 1.060

C960800 TWITCHELLPP01 4/8/96 260 <10 2500 <10 2760 270.3 23.6 1.150

C960853 TWITCHELLPPOl 4/15/96 340 <10 1500 60 1900 179.1 23.6 0.741

C960877 TWITCHELLPP01 4/17/96 NA NA 'NA NA NA NA 17.3 0.826

C960878 TWITCHELLPPOl 4/20/96 NA NA NA NA NA NA 20.1 0.949

C960902 TWITCHELLPP01 4/24/96 NA NA NA NA NA NA 22.6 1.100

C960903 TWITCHELLPPOl 4/27/96 NA NA NA NA NA NA 18.3 0.846

C960904 TWITCHELLPPOl 4/29/96 330 <10 1500 53 1883 178.0 17.3 0.849

C961057 TWITCHELLPPOl 5/1 /96 NA NA NA NA NA NA NA 0.955

C961058 TWITCHELLPP01 5/4/96 280 <10 1300 49 1629 154.0 16.0 0.894

C961085 'TWITCHELLPPO1 5/6/96 NA NA NA NA . NA NA 17.4 0.947

C961086 TWITCHELLPP01 5/8/96 NA NA NA NA NA NA 16.1 0.894

C9si087 TWITCHELLPPOl 5/11/96 280 <10 1300 47 1627 153.9 13.9 0.724

12-66
NA- Not analyzed.
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Table 12-8. THMFP Data (continued)

Sample Station SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA
Number pg/L pglL pg/L pglL pg/L pg/L mg/L abs.

C961091 TWITCHELLPPOl 5/20/96 320 <10 2000 37 2357' 226.6 15.6 0.880

C961222 TWITCHELLPP01 5/27/96 NA NA NA NA NA NA 14.4 0.799

, C961224 TWITCHELLPP01 5/30/96 230 <10 920 54 1204 112.4 11.1 0.532

C961257 TWITCHELLPPO 1 6/3/96 NA NA NA NA NA NA 14.S 0.756

C961258 TWITCHELLPPO 1 6/5/96 NA NA NA NA NA NA 14.7 0.785

C961259 TWITCHELLPPO1 6/8/96 240' <10 880 63 1183 10S.7 11.0 0.627

CS61373 TWITCHELLPPO 1 6/10/S6 NA NA NA NA NA NA 12.2 0.667

C961374 TWITCHELLPPOl 6/12/S6 NA NA NA NA NA NA 12.7 0.688

C961375 TWITCHELLPPOl 6/15/96 190 <10 1300 27 1517 146.1 1'2.3 0.648

C961503 TWITCHELLPPOl 6/17/96 NA NA NA NA NA NA 13.4 0.625

C961533 TWITCHELLPPO 1 6/19/96 170 20 1400 20 1610 155.3 14.0 0.738

CS61505 TWITCHELLPPOl 6/22/96 170 <10 1200 21 1391 134.3 ' 11.2 0.601

C961546 TWITCHELLPPO 1 6/24/96 NA NA NA NA NA NA 9.0 0.485

C961547 TWITCHELLPPO 1 6/26/96 NA NA NA NA NA NA 10.9 0.470

C961563 TWITCHELLPP01 711/96 NA NA NA NA NA NA' 11.6 0.694

C961564 TWITCHELLPPO 1 7/3/96 NA NA NA NA NA NA 11.8 0.565

C961565 TWITCHELLPPO 1 7/6/96 210. <10 1600 27 1837 177.7 14.4 0.766

C961573 TWITCHELLPP01 7/8/96 NA NA NA NA NA NA 12.5 0.651

C961574 TWITCHELLPPOl 7/10/96 NA NA NA NA NA NA 12.4 0.647

C961575 TWITCHELLPP01 7/13/96 170 <10 1200 24 1394 134.4 11.0 0.554

C961583 TWITCHELLPP01 7/15/96 NA NA NA NA NA NA 11.2 0.577

C961679 TWITCHELLPPOl 7/17/96 150 <10 1500 <10 1650 161.7 12.6 0.730

C961585 TWITCHELLPPOl 7/20/96 140 <10 130'0 <10 1440 140.9 12.9 0.679

C961593 TWITCHELLPPOl 7/22/96 NA ' NA NA NA NA NA 13.1· 0.743

C961594 TWITCHELLPPOl 7/24/96 NA NA NA NA' NA NA 14.3 0.751

C961595 TWITCHELLPP01 7/27/96 160 <10 1900 <10 2060 202.7 16.5 0.867

C961684 TWITCHELLPPOl 7/29/96 NA NA NA NA NA NA 14.0 0.745

C961685 TWITCHELLPP01 7/31/96 NA NA NA NA NA NA 15.3 0.844

C961686 TWITCHELLPPOl 8/3/96 230 <10 2100 22 2352 22S.2 18.7, 1.030

C961701 TWITCHELLPPO 1 8/5/96 NA , NA NA NA NA NA 14.6 0.822

C961702 TWITCHELLPPO 1 8/7/96 NA NA NA NA NA NA 17.4 0.938

C961703 TWITCHELLPPO 1 8/10/96 180 <10 1800 <10 1980 194.1 16.3 0.876

C961789 TWITCHELLPPO 1 8/16/96 170 <10 1700 <10 1870 183.3 15.8 0.797

C961741 TWITCHELLPPOl 8/19/96 180 <10 1800 <10 1980 194.1 18.2 0.883

C961812 TWITCHELLPPO 1 8/20/96 190 <10 1800 <10 1990 ' 194.8 16.5 0.753

C961748 TWITCHELLPPO 1 8/26/96 170 <10 1400 23 1593 154.5 13.5 0.714

C961945 TWITCHELLPPO 1 9/4/96 140 11 260 78 489 41.4 3.8 0.506

C961866 TWITCHELLPPO 1 9/9/96 170 <10 920 30 1120 106.6 9.6 0.532

C961873 TWITCHELLPPO 1 9/16/96 150 <10 660 32 842 79.2 6.7 0.379

C961880 TWITCHELLPPO 1 9/23/96 150 <10 680 32 862 81.2 6.7 0.377

C96'1887 TWITCHELLPPO 1 9/30/96 140 <10 670 29 839 79.3 7.6 0.389

C962073 TWITCHELLPPO 1 10/2/96 NA NA NA NA NA NA 6.9 0.392

C962074 TWITCHELLPPO 1 10/5/96 170 <10 530 49 749 68.5 6.2 0.351

C962072 TWITCHELLPPO 1 10/7/96 NA NA NA NA NA NA 6.6 0.372

C962127 TWITCHELLPP01 10/23/96 200 <10 390 83 673 58.6 5.6 0.260

C962215 TWITCHELLPPO 1 11/7/96 180 <10 470 57 707 63.7 6.6 0.393

C962240 TWITCHELLPPO 1 11/13/96 190 <10 480 74 744 66.4 6.7 0.374

C962320 TWITCHELLPPO 1 12/5/96 290 <20 1500 41 1831 174.4 20.6 0.902

C952545 VENICE 10/12/95 160 <10 5700 <10 5860 584.6 53.8 3.130

C952763 VENICE 11/9/95 150 <10 3630 <10 3780 375.8 34.4 1.876.

C960137 VENICE 1/11/96 140 <10 3700 <10 3840 382.1 35.9 1.720

C960409 VENICE 3/6/96 290 <10 6200 <10 6490 644.4 60.2 2.990

C960823 VENICE 4/3/96 290 <10 6200 <10 6490 644.4 60.1 2.870

C961041 VENICE 5/1/96 210 <10 3700 <10 3910 387.2 39.9 2.1.10

C961239 VENICE 6/5/96 230 <10 3800 <10 4030 398.8 34.9 1.810

C961708 VENICE 8/7/96 72 <10 2800 <10 2872 286.7 23.7 1.280

C961837 VENICE 9/4/96 72, <10 1900 <10 1972 196.2 16.9 1.060

12-6l
NA- Not analyzed.



Table 12-8. THMFP Data (continued)

Sahlple Station SampDate BrCI2CH Br3CH CHCI3 Br2CICH THMFP TFPC DOC UVA

Nuffib~"t pg/L pg/L pg/L pg/L pg/L pg/L mg/L abs.

C961981 VENICE 10/2/96 .67 <10 980 <10 1047 103.4 11.3 0.599

2~62J49 VENICE 1 1/6/96 95 <10 3500 <10 3595 358.7 34.3 1 .600

g~~,~~j9 V,gNtCE 12/4/96 110 <20 2500 <20 2610 259.3 25.8 1.250

f~~1~6~ VE~tJA-LjS 7/18/96 1'20 <10 240 62 422 36.5 3~0 0.092

bgf517-~S VERNALiS 8/15/96 100 <10 280 42 422 37.9 4.0 0.096

C9.~t860 \J~RN~~t$ 9/12/96 84 <10 230 31 345 31.1 2.9 0.087
,~",;,,~. '~~;... _.:.:;:_; .. ';"'. ';.' ~

0962035 VERNALIS 10/10/96 38 <10 480 <10 518 51.0 3.2 0.080

C962190 VERNALI$ 1 1/14/96 85 <10 190 34 309 27.3 3.2 0.080

C962347 VERNALIS 12/12/96 29 <10 670 <10 699 69.5 8.1 0.292

NA~Not analyzed.
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Table 12-9. Mineral Data

Sample Station N~me Date Alk. a Sr CI Hardness Mg ·K Na S'04 TOS
Number mglL mglL mg/L mg/L mglL mg/L mglL mglL mg/L mg/L

C952548 AMERICAN 10/12/95 NA NA <0.01 NA NA NA NA NA NA NA
C952766 AMERICAN 11/9/95 NA NA <0.01 NA NA NA NA NA NA NA
C953070 AMERICAN 12/7/95 NA NA <0.01 NA NA NA NA ,NA NA NA
C960140 AMERICAN 1/11/96 NA NA <0.01 'NA NA NA NA NA NA NA
C960262 AMERICAN 2/7/96 NA NA <0.01 NA NA NA NA NA NA NA
C960412 AMERICAN 3/6/96 NA NA <0.01 NA NA NA NA NA NA 'NA
C960826 AMERICAN 4/3/96 NA NA <0.01 " NA NA NA NA NA NA NA
C961 044 AMERICAN 5/1/96 NA NA <0.01 NA NA . NA NA NA NA NA
C961242 AMERICAN 6/5/96 NA NA <0.01 NA' NA NA. NA NA NA NA
0961634 AMERICAN ' 7/10/96 NA NA <0.01 NA NA NA NA NA NA NA
C961836 AMERICAN 9/4/96 NA NA ' <0.01 NA NA 'NA NA NA NA NA
C961840 AMERICAN, 9/4/96 NA NA <0.01 NA NA NA NA NA NA NA
C961984 AMERICAN 10/2/96 NA NA <0.01 NA NA NA NA NA NA NA
C962152 AMERICAN 11/6/96 NA NA <0.01 NA NA NA NA NA NA NA
C962313 AMERICAN 12/4/96 NA NA <0.01 NA NA NA NA NA NA NA
C952591 BACON01 10/18/95 NA NA 0.38 NA NA NA NA NA NA NA
C952809 BACON01 11/15/95 NA NA 0.33 NA NA NA NA NA NA NA
0953053 BACON01 12/6/95 NA NA 0.32 NA NA NA NA NA NA NA
C960147 BACON01 1/17/96 NA NA 0.16 NA NA NA' 'NA NA NA NA
C960276 BACON01 2/14/96 NA NA 0.22 NA, NA NA NA NA NA NA
C960419 BACON01 3/13/96 NA NA 0.16 NA NA NA NA NA NA NA
C960840 BACON01 4/10/96 NA NA 0.,22 NA NA NA NA NA NA NA
C961 075 BACON01 5/8/96 NA NA 0.24 NA NA "NA 'NA NA NA NA
C961276 BACON01 6/12/96 NA NA 0.07 NA NA 'NA NA NA NA NA
C961648 BACON01 7/17/96 NA NA 0.05 NA' NA NA NA NA NA NA
C961718 BACON01 8/14/96, NA NA< 0.14 NA NA NA NA NA NA NA
C961850 BACON01 9/11/96 NA NA O~18 NA NA NA NA NA NA NA
C962023 BACON01 10/9/96 NA NA 0.2~ NA NA NA NA NA NA NA
C962198 BACON01 ,11/13/96 NA NA 0.16 NA 'NA NA NA "NA NA NA
C962338 BACON01 12/11/96 NA NA 0.26 NA NA NA NA NA NA NA
,C952597 BANKS 10/19/95 44 0.'1 O~06 19 52 6 1.6 19 18 124
C952815 BANKS 11/16/95 52 <0.1 0.06 20 59 7 1.5 19 18 132
C953062 BANKS 12/7/95 61 0.3 0.10 39 80 9 1.6 32 . 28 177
C960153 BANKS 1/18/96 89 0.3 0.23 72 137 15 2.9 62 74 329
C960282 BANKS 2/15/96 57 0.3 0.11 43 95 11 2.5 38 50 225
C960428 BANKS 3/14/96 50 0.2 0.07 30 70 8 2 28 37 161
C960846 BANKS 4/11/96 63 0.2 0.13 49 92 11 1.7 42 56 235
0961081 BANKS 5/9/96 51 0.2 0.13 47 84 10 1'.7 38 51 208
C961282 BANKS 6/13/96 8.2 0.2 '0.06 21 54 6 1.6 20 21 125
C961664 BANKS 7/18/96 50 <0.1 0.05 15 56 7 1'.3 14 12 116
C961724 BANKS 8/15/96 52 <0.1 0.10 27 . 52 6 1.6 19 14 135
C961859 BANKS 9/12/96 61 <0.1 0.09 26 63 8 1.8 22 15 143
C962030 BANKS 10/10/96 72 <0.1 0.11 36 72 9 2 29 21 171
C962189 BANKS 11/14/96 68 0.1 0.18 54' 78 10 2.3 39 24 199
C962346 BANKS 12/12/96 62 0.1 0~21 68 78 10 3 47 28 222
BL5503 BARKERNOBAY 7/1/96 99 NA 0.05 NA NA NA NA NA NA NA
BL5510 BARKERNOBAY 7/15/96 91 NA 0.04 NA NA NA NA NA NA NA
BL5517 BARKERNOBAY 7/22/96 88 N~ 0;04 NA NA NA NA NA NA NA
BL5532 BARKERNOBAY 7/29/96 86 NA 0.04 NA NA NA NA NA NA NA
BL5539 BARKERNOBAY 8/12/96 79 NA 0.06 NA NA NA NA NA NA NA
BL5546 BARKERNOBAY 8/19/96 80 NA 0.04 NA NA NA NA NA NA NA
BL5553 BARKERNOBAY 8/26/96 88 NA 0.06 NA NA NA NA NA NA NA

C952538 BARKERNOBAY 10/11/95 88 0.2 0.03 14 88 13 1.5 19 17 156
C952756 BARKERNOBAY. ,11/8/95 80 0.1' 0.04 19 80 12 1.6 22 f8 154
0953043 BARKERNOBAY 12/6/95 82 0.1 0.04 19 87 12 1.3 21 22 162
C960130 BARKERNOBAY 1/10/96 99 0.2 0.06 51 121 1-9 2.3 46 51 284
C960267 BARKERNOBAY 2/8/96 53 0.2 0.01 6 44 6 2.1 12 5 105
C960401 BARKERNOBAY 317/96 91 0.2 0.04 19 91 13 2 27 21 194
C960831 BARKERNOBAY 4/4/96 83 0.2 0.05 24 80 12 2 30 24 194
C961 049 BARKERNOBAY 5/2/96 147 0.4 0.10 30 66 25 2.2 41 51 262
C961247 BARKERNOBAY 6/6/96 112 0.3 0.06 21 115 17 2.1 28 30 191
C961639 BARKERNOBAY 7/11/96 91 0.2 0.04 16 95 14 2 22 22 151
C961773 BARKERNOBAY 8/7/96 81 0.1 0.03 13 78 11 1 16 16 143
C961795 BARKERNOBAY 8/5/96 82 NA O~O3 NA NA NA NA NA NA NA

I
NA- Not analyzed. 12-69



Table 12-9. Mineral Data (continued)
Sarrifile Station Name Date Alk. 8 Br CI Hardness Mg K Na S04 TDS

Number mg/L mglL mgiL mglL mg/L mg/L mglL mglL mg/L mg/L

C961829 BARKERNdBAY 9/5/96 85 0.2 . 0.03 15 84 12 2.1 19 17 144
C961953 BARKERNOBAY 9/9/96 81 NA 0.03 NA NA NA NA NA NA NA

..C961960 £3ARkl:RNOBAY 9/16/96 90 NA 0.04 NA NA NA NA NA NA NA
1:961967 fjA):{KERNOBAY 9/23./96 94 NA 0.03 NA NA· NA NA NA NA NA
.(1961974 SARKERNOBAY 9/30/96 100 NA 0.04 NA NA NA NA. NA NA NA
(;961991 aARKERNOBAY 10/3/96 102 0.2 0.04 17 91 13 2.3 21 20 188
C962041 BARJ<ERNQBAY 10n/96 104 NA 0.04 NA NA NA NA NA NA N~

C962216 BARKERNOBAY 1ilt/S6 111 0.2 0.05 26 107 15 2.4 27 24 208
C962321 BARKERNOBAY 12/5/96 115 0.2 0.05 35 111 16 2.5 35 31 227
C952540 CQNCOSPP1 10/11/95 51 0.1 0.04 14 56 7 2.3 15 14 116
C952758 CONCOSPP1 11/8/95 50 <0.1 0.04 18 49 7 1.2 18 17 120
C953045 CONCOSPP1 12/6/95 55 <0.1 0.05 18 63 8 1.4 18 16 124
C960132 CONCOSPP1 1110/96 65 0.1 0.08 28 81 10 1.9 26 30 185
C960269 CONCOSPP1 2/8/96 75 0.2 0.12 44 108 14 2.3 37 44 235
C960403 CONCOSPP1 3/7/96 119 0.9 0.34 113 217 29 3 104 125 524
C960833 CONCOSPP1 4/4/96 79 0.4 0.18 69 124 16 1.7 61 76 310
C961051 CONCOSPP1 .5/2/96 76 0.4 0.18 65 119 15 1.9 60 68 292
C961249 CONCOSPP1 6/6/96 54 0.1 0.08 30 72 9 1.8 27 31 156
C961641 CONCOSPP1 7/11/96 51 <0.1 0.03 13 55 7 1.3 13 13 98
C961772 CONCOSPP1 8/7/96 51 <0.1 0.09 30 56 7 1.3 22 14 137
C961832 CONCOSPP1 9/5/96 62 <0.1 0.11 37 63 8 1.8 29 17 155
C961993 CONCOSPP1 10/3/96 72 <0.1 0.12 36 58 8 2.5 28 16 169
C962218 CONCOSPP1 11/7/96 68 0.1 0.30 86 91 13 2.5 57 31 267
C962323 CONCOSPP1 12/5/96 71 0.1 0.41 136 106 16 3.8 87 38 359

C952596 DMC 10/19/95 34 <0.1 0.05 17 39 4 1.2 14 14 101
C952814 DMC 11/16/95 76 0.2 0.18 58 105 12 2 47 . 48 264

C953061 DMC 12/7/95 65 0.2 0.10 35 86 10 1.4 30 33 191
C960152 DMC 1/18/96 69 0.1 0.08 31 88 10 2 26 31 181
C960281 DMC 2/15/96 47 0.2 0.09 35 77 9 1.8 36 50 194
C960427 DMC 3/14/96 53 0.2· 0.08 32 73 8 1.9 30 39 174

C960845 DMC 4/11/96 61 0.3 0.12 47 86 10 1.7 40 52 226
C961 080 DMC 5/9/96 46 0.2 0.11 41 77 9 1.5 35 47 194

C961281 DMC 6/13/96 69 0.3 0.20 67 123 14 '2.2 57 67 295

C961663 DMC 7/18/96 74 0.2 0.18 53 123 14 2.2 48 55 267

C961723 DMC 8/15/96 ·86 0.4 0.24 69 124 13 2.6 55 71 340

C961855 DMC 9/12/96 92 0.3 0.23 67 130 14 2.7 61 73 340

C962033 DMC 10/10/96 76 0.1 0.13 40 86 10 2.5 33 33 201

C962188 DMC 11/14/96 66 0.1 0.14 46 77 9 2.1 35 24 178

C962345 DMC 12/12/96 46 0.1 0.06 22 48 5 2.3 22 23 128

C952547 GREENES 10/12195 58 <0.1 0.01 6 54 6 1.1 10 9 97

C95276.5 GREENES 11/9/95 49 <0.1 <0.01 5 50 6 1.2 ·8 5 92

C953069 GREENES 12/7/95 51 <0.1 0.01 5 46 5 0.8 7 4. 80

C960139 GREENES 1/11/96 68 <0.1 0.02 8 66 8 1.3 12 12 122

C960261 GREENES 2/7/96 36 <0.1 <0.01· 4 43 5 1.1 6 5 75

C960411 GREENES 3/6/96 50 <0.1 <0.01 4 46 5 1 6 5 86

C960825 GREENES 4/3/96 4.4 <0.1 <0.01 4 43 5 0.9 5 7 82

C961 043 GREENES 5/1/96 55 <0.1 0.01 4 46 5 0.9 6 7 70

C961241 GREENES 6/5/96 45 <0.1 <0.01 4 43 5 0.9 6 5 70

C961633 GREENES 7/10/96 46 <0.1 <0.01 4 43 5 1 6 4 71

C961710 GREENES 8/7/96 48 <0.1 0.01 4 43 5 0.9 6 4 82

C961839 GREENES 9/4/96 68 <0.1 0.03 5 56 7 1.4 10 7 104

C961983 GREENES 10/2/96 55 <0.1 0.01 5 50 6 1.4 7 6 99

C962151 GREENES 11/6/96 56 <0.1 0.01 8 48 5 1.5 8 7 94

C962312 GREENES 12/4/96 68 <0.1 0.01 4 62 7 1.5 10 5 91

C952541 JERSEYPP01 10/11/95 76 0.2 0.22 80 138 17 1.7 51 47 304
C952759 JERSEYPP01 11/8/95 80 0.2 0.51 157 175 23 2·.9 89 57 450
C953046 JERSEYPP01 12/6/95 101 0.2 0.54 168 201 25 1.5 106 64 498
C960133 JERSEYPP01 1/10/96 142 0.7 1.35 580 604 75 6.9 295. 279 1630
C960270 JERSEYPP01 2/8/96 150 1 1.38 687 767 97 8.5 370 378 2040
C960404 JERSEYPP01 3/7/96 179 1 1.52 614 692 86 10 344 322 1770
C960834 JERSEYPP01 4/4/96 158 0.8 1.12 466 545 68 7.2 255 284 1540
C961052 JERSEYPP01 5/2/96 123 0.4 0.52 194 242 32 1.6 134 100 647
C961250 JERSEYPP01 ·6/6/96 110 0.4 0.40 111 164 21 2.7 83 64 443
C961642 JERSEYPP01 7/11/96 75 0.3. NA 75 131 16 2.4 53 44 302
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Table 12-9. Mineral Data (continued)

Sample Station Name Date Alk. B Br CI Hardness ,Mg K Na 504' TDS
Number mglL mglL mgIL mglL mglL mglL mgIL mg/L mg/L mglL

0961776 JERSEYPP01 8n/96 62 0.4 0.40 188 293 33 3.4 107 196 732
0961994 JERSEYPP01 10/3/96 85 0.2 0.62 170 152 21 4.3 105 53 485
0962214 JERSEYPP01 11n/96 119 0.4 1.35 412 353 47 8.5 220 128 1010
0962324 JERSEYPP01 12/5/96 112- 0.3 1.00 362 316 ·41 5.6 192 140 930
0952539 MALLARDIS 10/11/95 54 0.1 0.73 212 122 21 5.2 123 . 36 464
0952757 MALLARDIS 11/8/95 55 0.4 4.36 1210 502 99 A 15 672 171 2330
0953044 MALLARDIS 12/61.95 61 0.5 6.16 1610 617 122 37 973 230 3090
0960131 MALLARDIS 1/10/96 64 0.1 0.80 227 116 19 5.1 137 43 527
0960268 MALLARDIS 2/8/96 58 0.1 0.03 14 68 8 1.9 16 14 132
0960832 MALLARDIS 4/4/96 59 0.1 0.05 20 68 8 1.3 . 18 22 141
0961050 MALLARDIS 5/2/96 59 0.1 0.06 20 '63 8 1.3 18 18 128
0961248 MALLARDIS 6/6/96 43 <0.1 0.04 13 50 6 1.4 13 9 90
0961638 MALLARDIS 7/11/96 52 0.1 0.96 340 169 30 8.2 188 54 681
0961774 MALLARDIS 8n/96 54 0.3 3.80 1040 370 71 22 572 146 2020
0961831 MALLARDIS 9/5/96 59 0.2 2.48 645 254 47 14 384 94 1310
0961990 MALLARDIS 10/3/96 76 0.6 9.78 2440 746 146 46 1310 336 4680
0962217 MALLARDIS 11n/96 75 0.9 12.1 3370 1020 201 63 -1920 432 6120
0962322 MALLARDIS 12/5/96 78 0.9 9.94 3220 970 1.92 NA 1820 447 6060
0952590 MIDDLER 10/18/95 39 <0.1 0.08 26 52 6 1.1 20 20 122
0952808 MIDDLER 11/15/95 49 <0.1 0.05 19 59 7 1.6 18 17 124
0953052 MIDDLER 12/6/95 56 0.1 0.08 28 69 7 1.2 25 24 " 155
0960146 MIDDLER 1/17/96 64 0.1 0~09 30 82 9 2 24 29 178
0960275 MIDDLER 2/14/96 60 0.2 0.16 60 123 14 ' . 3.1 42 57 273
C960418 MIDDLER 3113/96 50 0.2 0.09 39 82 9 1.9 30 40 177
0960839 MIDDLER 4/10/96 52 0.2 0.10 41 80 9 1.7 34 43 187
0961074 MIDDLER 5/8/96 56 0.2 0.15 54 95 11 1.8 44 57 239
0961275 MIDDLER 6/12/96 41 0.1 0.06 21 57 6 1.6 20 21 121
0961647 MIDDLER 7/17/96 50 <0.1 0.05 16 59 7 1.3 15 15 112
0961717 MIDDLER 8/14/96 52 <0.1 0.09 22 54 6 1.5 18 17 137
0961849 MIDDLER 9/11/96 63 0.1 0.08 23 68 8 1.9 21 20 141
0962025 MIDDLER 10/9/96 72 <0.1 0.11 35 80 9 2.3 . '31 30 194
0962197 MIDDLER 11113/96 67 0.1 0.11 35 '73 8 2.2. '30 26 172
0962337 MIDDLER 12/11/96 62 0.1 0.16 57 86 10 2.8 42 36 227
0952592 OLDRIVBACISL 10/18/95 46 <0.1 0.04 14 50 6 1 15 15 106
0952810 OLDR~VBAOISL 11/15/95 51 <0.1 0.05 18 56 7 1.4 16 11 114
0953054 OLDRIVBACISL 12/6/95 52 <0.1 0.04 15 52 6 0.8 ·15 12 109
0960148 OLDRIVBACISL 1/17/96 60 <0.1 0.04 18 74 9 1.7 '15 19 143
0960277 OLDRIVBACISL 2/14/96 61 0.2 0.10 33 98 11 .3.1 28 40 207
0960420 OLDRIVBACISL 3/13/96 53 0.2 0.08 34 80 9 1.8 30 44 180
0960841 0LDRIVBACISL 4/10/96 52 0.2 0.07 30 68 8 1.5 26 34 156 .

0961076 OLDRIVBACISt 5/8/96 59 0.2 0.10 46 86 10 1.8 38 48 216
0961277 OLDRIVBACISL 6/t2/96 42 <0.1 0.03 10 46 5 1.2 11 . 10 86
0961649 OLDRIVBAOISL 7/17/96 49 <0.1 0.04 14 50 6 1.2 13 9 92
0961715 OLDRIVBAOISL 8/14/96 50 <0.1 0.12 29 54 7 1.5 21 9 124
0961851 OLDRIVBACISL 9/11/96 59 <0~1 0.08 23 56 7 1.6 19 10 114
0962027 OLDRIVBAOISL 10/9/96 67 <0.1 0.12 37 70 9 1.9 27 14 . 151
0962199 OLDRIVBACISL 11/13/96 60 <0.1 0.23 69 74 10 2.6 47 19 206
0962339 OLDRIVBAOISL 12/11196 60 <0.1 0.31 89 84 12 3.9 62 24 251
0952595 PESCADER001 10/19/95 NA NA 0.98 NA NA NA NA NA NA NA
0952813 PESCADER001 11/16/95 NA NA 0.66 NA NA NA NA NA NA NA
0953060 PESCADER001 12n/95 NA NA 0.56 NA NA NA NA NA NA NA
0960151 PESCADER001 1/18/96 NA NA 1.10 NA NA NA NA NA NA NA

. C960280 PESCADER001 2/15/96 NA NA 0.76 NA NA NA NA NA NA NA
C960426 PESCADER001 3/14/96 NA NA. 1.12 "NA NA' NA NA NA NA NA
C960844 PESCADER001 4/11/96 NA NA 0.72 NA NA NA NA NA NA NA
C961 079 PESCADEROO1 5/9/96 NA NA 0.59 NA NA NA NA NA NA NA
C961280 PESCADER001 6/1,3/96 NA NA 0.83 NA NA NA NA NA NA NA
0961662 PESCADER001 7/18/96 NA NA 0.47 NA NA NA NA NA NA NA
0961722 PESCADER001 8/15/96 NA NA. 0.70 NA NA NA NA 'NA NA NA
0961857 PESCADER001 9/12/96 NA NA 0.80 NA 'NA NA NA NA NA NA
0962032 PESCADEROO1 10/10/96 NA NA 0.77 NA NA NA NA NA NA' NA
C96.2187 PESOADER001 11/14/96 NA NA 1.02 NA NA NA NA NA NA NA
0952549 SACWSACINT 10/12/95 55 <0.1 <0.01 4 52 6 1 6 6 86
0952767 SACWSAOINT 1119/95 67 <0.1 0.01 8' 60 8 1.5 11 10 128
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Table 12-9. Mineral Data (continued)
Sample Station Name Date Alk. B Br CI Hardness Mg K Na 504 TDS
Number mg/l mgll mg/l mgll mg/l mg/l mg/l mgll mg/l mg/l

C953071 SACWSACINT 12/7/95 70 <0.1 0.01 5 62 7 0.9 9 7 106
C960141 SACWSACINT 1/11/96 72 <0.1 0.02 7 68 8 1.2 11 10 117
C960263 SACWSACINT 2/7/96 34 <0.1 <0.01 2 36 4 1.2 4 1 65
C960413 SACWSACINT 3/6/96 51 <0.1 <0.01 3 50 6 1 6 5 73
C960827 SACWSACINT 4/3/96 47 <0.1 <0.01 3 46 5 0.8 6 7 93
C961 045 SACWSACINT 5/1/96 60 0.1 <0.01 4 52 6 0.9 7 7 74
C961243 SACWSACINT 6/5/96 54 <0.1 0.01 4 52 6 0.9 6 5 81
C961630 SACWSACINT 7/10/96 50 <0.1 <0.01 3 50 6 1 6 4 79
C961707 SACWSACINT 8/7/96 . 56 <0.1 0.01 4 46 5 0.9 7 5 87
C961841 SACWSACINT 9/4/96 74 <0.1 0.02 6 66 8 1.2 11 7 98
C961985 SACWSACINT 10/2/96 57 <0.1 <0.01 3 50 6 1.2 6 5 97
C962153 SACWSACINT 11/6/96 67 <0.1 0.02 5 62 7 1.5 9 7 103
C962314 SACWSACINT 12/4/96 NA NA 0.01 NA NA NA NA NA NA NA
C952594 SJRMOSSDALE 10/19/95 39 <0.1 0.06' 22 48 5 1.4 20 17 119
C952812 SJRMOSSDALE 11/16/95 111 0.3 0.31 91 163 19 . 3 81 77 439
C953059 SJRMOSSDALE 12/7/95 104 0.4 0.32 94 153 17 2.5 88 90 427
C960150 SJRMOSSDALE 1/18/96 116 0.6 0.37 130 199 21 3.1 111 138 560
C960279 SJRMOSSDALE 2/15/96 42 0.2 0.08 29 64 7 1.6 32 44 170
C960425 SJRMOSSDALE 3/14/96 52 0.1 0.06 23 64 7 1.8 23 31 145
C960843 SJRMOSSDALE 4/11/96 62 0.2 0.13 49 88 10 1.8 44 60 242
CS61 078 SJRMOSSDALE 5/9/96 47 0.2 0.11 39 76 8 1.6 34 47 192
C961279 SJRMOSSDALE 6/13/96 76 0.4 0.24 78 141 16 2.2 65 82 341
C961660 SJRMOSSDALE 7/18/96 100 0.5 0.31 91 182 20 2.8 84 103 460
C961661 ·SJRMOSSDALE 7/18/96 101 0.5 0.31 100 182 20 2.7 84 112 459
C961721 SJRMOSSDALE 8/15/96 102 . 0.5 0.31 89 156 16 2.9 70 97 429
C961856 SJRMOSSDALE 9/12/96 108 0.4 0.27 79 151 16 3 73 84 390
C962031 . SJRMOSSDALE 10/10/96 101 0.2 0.26 77 130 14 2.6 64 67 347
C962186 SJRMOSSDALE 11/14/96 113 0.3 0.27 81 149 16 2.5 74 78 392
C962343 SJRMOSSDALE 12/12/96 50 0.1 0.04 18 50 5 4.3 19 21 134
C952764 STATENPP02 11/9/95 NA NA 0.56 NA NA NA NA NA NA NA
C953068 STATENPP02 1217/95 NA NA 1.04 NA NA NA NA NA NA NA
C960138 STATENPP02 1/11/96 NA NA 0.41 NA NA NA NA NA NA· NA
C960260 STATENPP02 2/7/96 NA NA 0.37 NA NA NA NA NA NA NA
C960410 STATENPP02 3/6/96 NA NA 0.74 NA NA NA NA NA NA NA
C960824 STATENPP02 4/3/96 NA NA 1.00 NA NA NA NA NA NA NA
C961 042 STATENPP02 5/1/96 NA NA 0.17 NA NA NA NA NA NA NA
C961240 STATENPP02 6/5/96 NA NA 0.20 NA NA NA NA NA NA NA
C961632 STATENPP02 7/10/96 NA NA 0.04 NA NA NA NA NA NA NA
C961709 STATENPP02 8/7/96 NA NA 0.04 NA NA NA NA NA NA NA
C961838 STATENPP02 9/4/96 NA NA 0.53 NA NA NA NA NA NA NA
C961982 STATENPP02 10/2/96 NA NA 0.25 NA NA NA NA NA NA NA
C962150 STATENPP02 11/6/96 NA NA 0.65 NA NA NA NA NA NA NA
C962311 STATENPP02 12/4/96 NA NA 0.69 NA NA NA NA NA NA NA
C952589 STATION09 10/18/95 47 0.1 0.06 19 56 7 1.1 19 20 120
C952807 STATION09 11/15/95 49 <0.1 0.05 19 59 7 1.5 17 16 127
C953051 STATION09 12/6/95 53 <0.1 0.06 19 . 63 8 1.1 16 17 128
C960145 STATION09 1/17/96 58 0.1 0.05 22 70 8 1.8 19 22 154
C960274 STATION09 2/14/96 70 0.4 0.16 58 136 16 3.2 47 68 299
C960417 STATION09 3/13/96 53 0.3 0.09 37 80 9 1.9 34 42 184
C960838 STATION09 4/10/96 NA NA .0.11 NA NA NA NA NA NA NA
C961 073 STATION09 5/8/96 59 0.3 0.15 53 92 11 1.8 45 57 237
C961274 STATION09 6/12/96 43 0.1 NA 16 52 6 1.4 16 17 107
C961646 STATION09 7/17/96 48 <0.1 ,,0.04 13 50 6 1.3 14 10 108
C961716 STATION09 8/14/96 49 <0.1 0.11 28 57 . 7 1.4 21 11 133
C961847 STATION09 9/11/96 62 0.1 0.08 24 68 8 1.7 21 20 148
C962024 STATION09 10/9/96 67 <0.1 0.12 34 70 9 1.7 26 16 150
C962196 STATION09 11/13/96 65 <0.1 0.19 59 76 10 2.6 40 20 194
C962336 STATION09 12/11/96 63 0.1 0.30 91 87 12 4 61 28 344
C952457 TWITCHELLPP01 10/2/95 77 0.2 0.49 129 108 14 2.2 81 14 372
C952505 TWITCHELLPP01 10/10/95 76 0.2 0.54 136 106 . 13 2.3 88 15 395
C952556 TWITCHELLPP01 10/16/95 78 0.2 0.55 148 104 13 1.8 91 15 387
C952604 TWITCHELLPP01 10/23/95 76 0.2 0.53 151 110 14 2.5 91 15 415
C952652 TWITCHELLPP01 10/30/95 78 0.2 0.52 149 108 14 2.6 93 17 408
C952723 TWITCHELLPP01 11/6/95 75 0.2 0.55 152 113 14 2.6 96 20 420
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Table 12-9. Mineral Data (continued)

Sample Station Name Date Alk. a Br CI Hardness Mg K Na 504 TDS
Number mg/L mgll mg/L' mgIL mglL mglL ~glL mg/L mglL mg/L

C952774 TWITCHELLPP01 11/13/95 74 0.2 0.56 157 103 14 2.4 95 18 414
C952822 TWITCHELLPP01 11/20/95 73 0.2 0.55 157 110 14 2.7 96 20 414
C952858 TWITCHELLPP01 11/27/95 74 0.2 0.50 146 110 14 2.4 87 17 404
C952938 TWITCHELLPP01 12/4/95 74 0.2 0.50 140 115 14 2.4 86 16 395
C953157 TWITCHELLPP01 12/11/95 66 0.2 0.53 155 109 13 4.2 83 27 443
C953221 TWITCHELLPP01 12/18/95 54 0.2 0.57 228 232 29 3.5 126 102 661
C960005 TWITCHELLPP01 1/8/96 82 0.3 0.31 153 201 25 6.4 97 89 575
C960031 TWITCHELLPP01 1/22/96 74 0.3 0.36 151 240 28 5.9 100 118 607
C960057 TWITCHELLPP01 1/29/96 74 0.3 0.48 211 329 40 5 123 181 834
C960170 TWITCHELLPP01 2/5/96 74 1.00 0.41 211 359 43 6.2 137 204 881
C960196 TWITCHELLPP01 2/26/96. 75 0.3 0.46 200 ·379 46 5.1 132 226 888
C960465 TWITCHELLPP01 3/11/96 91 0.4 0.56 233 400 48 4.1 145 237 928
C960633 lWITCHELLPP01 3/18/96 87 0.4 0.55 243 417 51 3.9 150 252 981
C960659· TWITCHELLPP01 3i25/96 87 0.3 0.58 206 284 35 .3.1 129 177 746
C960774 TWITCHELLPP01 4/1/96 84 0.3 0.55 185 232 29 2.8 115 110 684
C960800 TWITCHELLPP01 4/8/9~ 84 0.3 0.56 176 221 27 2.7 107 110 600
C960853 TWITCHELLPP01 4/15/96 80 0.2 0.54 168 198 25 2.4 97 81 545
C960879 TWITCHELLPP01 3/22/96 88 0.3 0.53 180 203 25 2.5 107 93 613
C961533 TWITCHELLPP01 6/19/96 70 0.2 0.21 67 100 12 1.7 50 33 319
C961677 TWITCHELLPP01 7/17/96 71 0.2 0.20 69 104 13 1.8 50 38 378
C961789 TWITCHELLPP01 8/16/96 69 0.2 0.23 80 129 16 2 66 64 374
C961812 TWITCHELLPP01 8/20/96 65 0.2 0.24 73 104 13 1.8 55 46 311
C961943 TWITCHELLPP01 9/4/96 80 0.2 0.45 127 124 15 2.2 72 11 399
C962127 TWITCHELLPP01 10/23/96 79 0.2 0.37 104 90 11 2.5 70 20 320
C962238 TWITCHELLPP01 11/13/96 75 0.2 0.43 115 92 11 2.6 75 19 340
C952545 VENICE 10/12/95 NA NA 0.14 NA NA NA NA NA NA NA
C952763 VENICE 11/9/95 NA NA 0.09 NA NA NA NA NA NA NA
C960137 VENICE 1/11/96 NA NA 0.13 NA NA NA NA. NA NA NA
C960409 VENICE 3/6/96 NA NA 0.34 NA NA NA NA NA NA NA
C960823 VENICE 4/3/96 NA NA 0.33 NA NA NA NA NA NA NA
C961041 VENICE· 5/1/96 NA NA 0.30 NA NA NA NA. NA NA NA
C961239 VENICE 6/5/96 NA NA 0.29 NA NA NA NA· NA NA NA
C961708 VENICE Sn/96 NA NA. 0.06 NA NA NA NA NA NA NA
·C961837 VENICE 9/4/96 NA NA 0.09 NA NA NA NA NA NA NA
C961980 VENICE 10/2/96 NA NA 0.11 .NA NA NA NA NA NA NA
C962148 VENICE 11/6/96 NA NA 0.10 NA NA NA NA NA NA NA
C962310 VENICE 12/4/96 NA NA 0.11 NA NA NA NA NA NA NA
C961665 VERNALIS 7/18/96 96 0.5 0.29 . 92 180 20 2.8 82 111 449
C961720 VERNALIS 8/15/96 92 0.4 0.25 . 73 135 14 2.8 59 80 369
C961860 VERNALIS 9/12/96 86 0.3 0.20 61 124 13 2.6 58 72 319
C962035 VERNALIS 10/10/96 94 0.2 0.24 71 128 14 2.8 60 67 321
C962190 VERNALIS 11/14/96 99 0.3 0.25 67 130 14 2.6 66 72 341
C962347 VERNALIS 12/12/96 48 0.1 0.04 17 48 5 4.7 17 21 '128
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Table 12-10. Minor Elemenf Data'
Sample Number Station Name Sample Date As Cu Se

mg/L mg/L mg/L
C952597 BANKS 10/19/95 0.002. <0.005 <0.001
C952815 BANKS 11/16/95 0.002 <0.005 <0.001
C953062 BANKS 12/7/95 0.002 0.008 <0.001
C960153 BANKS 1/18/96 0.002 <0.005 <0.001
C960282 BANKS 2/15/96 0.001 <0.005 <0.001
C960428 BANKS 3/14/96 0.001 <0.005 <0.001
C960846 BANKS 4/11/96 0.001 <0.005 <0.001
C961081 BANKS 5/9/96 0.001 <0.005 0.001
C961282 BANKS 6/13/96 0.002 0.013 .<0.001
C961664 BANKS 7/18/96 0.002 <0.005 <0.001
C961724 BANKS 8/15/96 0.002 <0.005 <0.001
C962034 BANKS 10/10/96 0.002 <0.005 <0.001
C962189 BANKS 11/14/96 0.002 <0.005 <0.001
C962353 BANKS 12/12/96 0.001 <0.005 <0.001
C952538 BARKERNOBAY 10/11/95 0.002 <0.005 <0.001
C952756 BARKERNOBAY 11/8/95 0.002 <0.005 <0.001
C953043 BARKERNOBAY 12/6/95 0.002 <0.005 <0.001
C960130 BARKERNOBAY 1/10/96 0.002 <0.005 <0.001
C960267 BARKERNOBAY 2/8/96 0.002 0.005 <0.001
C960401 BARKERNOBAY 3/7/96 0.002 <0.005 <0.001
C960831 BARKERNOBAY 4/4/96 0.002 <0.005 <0.001
C961 049 BARKERNOBAY 5/2/96 0.002 <0.005 <0.001
C961247 BARKERNOBAY 6/6/96 0.003 <0.005 <0.001
C9616'39 BARKERNOBAY 7/11/96 0.003 <0.005 <0.001
C961773 BARKERNOBAY 8/7/96 0.003 <0.005 <0.001
C961830 BARKERNOBAY 9/5/96 0.003 <0.005 <0.001
C961991 BARKERNOBAY 10/3/96 0.003 <0.005 <0.001
C962216 BARKERNOBAY 1'117/96 0.002 <0.005 <0.001
C962321 BARKERNOBAY 12/5/96 0.002 <0.005 <0.001
C952540 CONCOSPP1 10/11/95 0.002 <0.005 <0.001
C952758 CONCOSPP1 11/8/95 0.002 <0.005 <0.001
C953045 CONCOSPP1 12/6/95 0.002 <0.005 .<0.001

C960132 CONCOSPP1 1/10/96 0.002 <0.005 ·<0.001
C960269 CONCOSPP1 2/8/96 0.002 <0.005 <0.001
C960403 CONCOSPP1 3/7/96 0.002 <0.005 <0.001
C960833 CONCOSPP1 4/4/96 0.002 <0.0.05 <0.001
C961 051 CONCOSPP1 5/2/96 0.002 <0.005 <0.001
C961249 CONCOSPP1 6/6/96 0.003 0.007 <0.0.01
C961641 CONCOSPP1 7/11/96 0.002 <0.005 <0.001
C961772 CONCOSPP1 817/96 0.002 <0.005 <0.001
C961832 CONCOSPP1 9/5/96 0.002 <0.005 <0.001
C961993 CONCOSPP1 10/3/96 0.002 <0.005 <0.001
C962218 CONCOSPP1 1117/96 0.002 <0.005 <0.001
C962323 CONCOSPP1 12/5/96 0.002 <0.005 <0.001
C952596 DMC 10/19/95 <0.001 <0.005 <0.001
C952814 DMC 11/16/95 0.002 <0.005 <0.001
C953061 DMC 1217/95 0.002 <0.005 <0.001
C960152 DMC 1/18/96 0.002 <0.005 <0.001
C960281 DMC 2/15/96 . 0.001 <0.005 0.001
C960427 DMC 3/14/96 0.001 <0.005 <0.001
C960845 DMC 4/11/96 0.001 <0.005 <0.001
C961 080 DMC 5/9/96 <0.001 <0.005 0.001
C961281 DMC 6/13/96 0.001 <0.005 0.001
C961663 DMC 7/18/96 0.002 <0.005 0.001
C961723 DMC 8/15/96 0.002 <0.005 0.002
C961855 DMC 9/12/96 0.002 <0.005 . 0.002
C962033 DMC 10/10/96 0.002 . <0.005 <0.001
C962188 DMC 11/14/96 0.002 <0.005 <0.001
C962352 DMC 12/12/96 0.001 <0.005 <0.001
C952547 GREENES 10/12/95 0.001 <0.005 <0.001
C952765 GREENES 11/9/95 0.002 <0.005 <0.001
C953069 GREENES 1217/95 0.002 <0.005 <0.001
C960139 GREENES 1/11/96 0.002 <0.005 <0.001
C960261 GREENES 2/7/96 <0.001 <0.005 <0.001
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Table 12-10. Minor Elem.ent Data (continued)

Sample Number Station Name Sample Date As Cu Se
mg/L mg/L mg/L

C960411 GREENES 3/6/96 0.001 <0.005 <0.001
C960825 GREENES 4/3/96 0.001 <0.005 <0.001
C961 043 GREENES 5/1/96 0.001 <0.005 <0.001
C961241 GREENES 6/5/96 0.001 <0.005 <0.001
C961633 GREENES 7110/96 0.001 <0.005 <0.001
C961710 GREENES 817/96 0.001 <0.005 <0.001
C961839 GREENES 9/4/96 0.002 <0.005 <0.001
C961983 GREENES 10/2/96 0.001 <0.005 <0.001
C962151 GREENES 11/6/96 0.001 <0.005 <0.001
C962312 GREENES 12/4/96 0.002 <0.005 <0.001
C952541 JERSEYPP01 10/11/95 0.003 <0.005 <0.001
C952759 JERSEYPP01 11/8/95 0.003 <0.005 <0.001
C953046 JERSEYPP01 12/6/95 0.003 <0.005 <0.001
C960133 JERSEYPP01 1/10/96 0.004 <0.005 <0.001
C960270 JERSEYPP01 2/8/96 0.005 <0.005 <0.001
C960404 JERSEYPP01 3/7/96 0.005 <0.005 <0.001
C960834 JERSEYPP01 4/4/96 0.006 0.008 <0.001
C961 052 JERSEYPP01 5/2/96 0.004 <0.005 <0.001
C961250 JERSEYPP01 6/6/96 0.010 <0.005 <0.001
C961642 JERSEYPP01 7/11/96 0.007 <0.005 <0.001
C961776 JERSEYPP01 817/96 0.006 <0.005 <0.001
C961994 JERSEYPP01 10/3/96 0.003 <0.005 <0.001
C962214 JERSEYPP01 1117/96 0.005 <0.005 <0.001
C9623~4 JERSEYPP01 12/5/96 0.002 <0.005 <0.001
C952549 SACWSACINT 10/12/95 0.001 <0.005 <0.001
C952767 SACYVSACINT 11/9/95 0.002 <0.005 <0.001
C953071 SACWSACINT 1217/95 0.002 <0.005 <0.001
C960141 SACWSACINT 1/11/96 0.002 <0.005 <0.001
C960263 SACWSACINT 217/96 <0.001 <0.005 <0.001
C960413 SACWSACINT 3/6/96 0.001 <0.005 <0.001
C960827 SACWSACINT 4/3/96 0.001 <0.005 0.001
C961 045 SACWSACINT 5/1/96 0.001 <0.005 <0.001
C961243 SAOWSACINT 6/5/96 0.001 <0.005 <0.001
C961630 SACWSACINT 7/10/96 0.001 <0.005 <0.001
0961707 SAOWSACINT 817/96 0.001 <0.005 <0.001
0961841 SACWSAOINT 9/4/96 0.002 <0.005 <0.001
0961985 SAOWSACINT 10/2/96 0.001 <0.005 <0.001
0962153 SAOWSACINT 11/6/96 0.002 <0.005 <0.001
0962314 SAOWSAOINT 12/4/96 0;002 <0.005 . <0.001

0952594 SJRMOSSDALE 10/19/95 0.001 <0.005 <0.001
0952812 SJRMOSSDALE 11/16/95 0.002 <0.005 <0.001
0953059 SJRMOSSDALE 1217/95 0.002 <0.005 0.002
0960150 SJRMOSSDALE 1/18/96 0.002 <0.005 0.003
0960279 SJRMOSSDALE 2/15/96 0.001 <0.005 0.001
0960425 SJRMOSSDALE . 3/14/96 0.001 <0.005 <0.001
C960843 SJRMOSSDALE 4/11/96 0.001 <0.005 <0.001
0961078 SJRMOSSDALE 5/9/96 <0.001 <0.005 0.001
0961279 SJRMOSSDALE 6/13/96 0.001 <0.005 0.002
0961660 SJRMOSSDALE 7/18/96 0.002 <0.005 0.003
0961721 SJRMOSSDALE 8/15/96 ·0.002 <0.005 0.002
0961856 SJRMOSSDALE 9/12/96 0.002 <0.005 0.002
0962031 SJRMOSSDALE 10/10/96 0.002 <0.005 <0.001
0962186 SJRMOSSDALE 11/14/96 0.002 <0.005 0.001
0961665· VERNALIS 7/18/96 0.002 <0.005 0.003
0961720 VERNALIS 8/15/96 0.002 <0.005 0.002
0961860 VERNALIS 9/12/96 0.002 <0.005 0.002
C962035 VERNALIS 10/10/96 0.002 <0.OQ5 0.001
C962190 VERNALIS 11/14/96 0.001 <0.005 <0.001
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Chapter 13. Data Quality Assessment for Municipal Water Quality Investigations
Data from October 1, 1995 through December 31,1996

In assessing MWQI data available from October 1, 1995 through December 31,
1996, QAlQC ·Unit staff used four sources of data which had been recorded on hard
copy or electronically. These sources included Bryte Chemical Laboratory and Con~ract

laboratory analysis sheets, laboratory QC reports, the database developed for the
Water Quality Assessment Branch of the DPLA, and QC reports written by QAlQC Unit
staff. For the five quality control parameters assessed in this report, from the low
percentages of analyses which exceeded QC standards that the MWQI data are high ,
quality.

ii,olding Times

Holding tim~s for samples are significant forQAlQC purposes. The holding time
consists of the time during which a water sample can be stored after collection and
preservation without significantly affecting the accuracy of ·analysis. During this period
a total of 19,606 analyses were conducted. Hol.ding times for various analytes
exceeded hold time limits in 116 analyses, or approximately 0.6 percent of all analyses.
Of the 116 analyses in which hold time limits were exceeded, 80 of them were for
samples obtained for the USGS/DWR TOC Study (Soil TQC Study). These analyses
make up 4.3 petcent of the 1,849 analyses conducted for the Soil TOC Study.
Table 13-1 lists the hold time limits' exceeded for the MWQI Program, excluding those
for the. SoUTOC Study. Table 13-2 lists thehold:~time limits exceeded fotthe Soil TOC
Study.

Matrix Spikes

Matrix spikes provide information on the accuracy of the analytical results for
environmental samples. The accuracy of analytical results for environmental samples
may be affected by matrix interference. Matrix spikes are prepared by adding a known
conc~ntration of method analytes to an enviro'nmental sample. Similar to laboratory
control samples, one matrix spike is generally prepared for every ten samples.

During this period, 1,817 matrix spikes were performed. Of this total, only
22 matrix sp'ikes (1.2 percent) exceeded control limits. Table 13-3 lists the matrix
spikes which exceeded control limits. ',Table 13-4 lists the total number of matrix spikes
performed according to, analytes.

Laboratory Control Samples

LCS provide information on t~e accuracy of the analytical results. Laboratory
control samples are prepared by adding a known concentration of method analyte(s) to
a clean matrix. Generally, .one LCS is prepared for every ten samples. During this
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Table 13-1. MWQI Holding Times Exceeded

Analyte Sample Date Date Analyzed Holding Time Holding Time Station Name
Limit

Alkalinity 26-Feb-96 13-Mar-96 16 14 Ag Drain on Twitchell lsI., P.P. No.1

Color (True) 09-Nov-95 13-Nov-95 4 2 Sacramento River at Greene's Ldg.

Color (True) 09-Nov-95 13-Nov-95 4 ,2 Sacramento River at W,. Sac Intake

Color (True) 13-Nov-95 16-Nov-95 3 2 Ag Drain on Twitchell lsI., P.P. No.1

Color (True} 22-Mar~96 23-Apr-96 32 2 Ag Drai"" on TwitchelllsL, P.P. No.1

Color (True) 15-Apr-96 1-8-Apr-96 3 2 Ag Drain on Twitchell lsI., P.P.No. 1

Nitrate (as N) , 06-Dec-95 08-Jan-96 33 28 Barker Slough P.P.

Nitrate (as N) 06-Dec-95 08-Jan-96 33 28 Contra Costa PP Number 01

Nitrate (as N) 06-Dec-95 08-Jan-96 33 28 Nutrient Field Blank - Filtered

Nitrate (as N) 06-Dec-95 08-Jan-96 33 28 Twitchell Siphon Number 05

Nitrate (as N) . 07-Dec-95 08-Jan-96 32 28 Delta P.P.'Headworks

Nitrate (as N) .07-Dec-95 08-Jan-96 32 28 DMC Intake @ Lindemann Rd.

Nitrate (as N) 07-Dec-95 08-Jan-96 32 28 Nutrient Field Blank - Filtered'

Nitrate + Nitrite 06-Dec-95 08-Jan-96 33 28 Barker Slough P.P.

Nitrate + Nitrite 06-Dec~95 08-Jan-96 33 28 Contra Costa PP Number 01

Nitrate + Nitrite 06-Dec-95 08-Jan-96 33 28 Nutrient Field Blank - Filtered

Nitrate + Nitrite 06-Dec-95 08-Jan-96 33 28 Twitchell Siphon Number 05

Nitrate + Nitrite 07-Dec-95 OB-Jan-96 32 28 Delta P.P. Headworks

Nitrate + Nitrite 07-Dec-95 08-Jan-96 32 28 DMC Intake @ Lindemann Rd.

Nitrate + Nitrite 07-Dec-95 08-Jan-96 32 28 Nutrient Field Blank - Filtered

Nitrite 06-Dec-95 08-Jan-96 33 28 Barker Slough P.P.

Nitrite 06-Dec-95 08-Jan-96 33 28 Contra Costa P.P. Number 01

Nitrite 06-Dec-95 08-Jan-96 33 28 Nutrient Field Blank - Filtered

. Nitrite 06-Dec-95 . 08-Jan-96 33 28 Twitchell Siphon Number 05

Nitrite 07...Dec:'95 08-Jan-96 32 28 Delta P.P. Headworks

Nitrite 07-Dec-95 08-Jan~96 32 28 DMC Intake @ Lindemann Rd.

Nitrite 07-Dec-95 08-Jan-96 32 28 Nutrient Field Blank - Filtered

Cyanide 06-Dec-95 26-Dec-95 20 14 Barker Slough P.P.

Cyanide 06-Dec-95 26-Dec-95 20 14 Contra Costa P.P. Number 01 .

Cyanide 06-Dec-95 26-Dec-95 20 14 Old River at Bacon Island

Cyanide 07-Dec-95 26-Dec-95 19 14 Delta P.P. Headworks

Cyanide 07-Dec-95 26-Dec-95 19 14 DMC Intake @ Lindemann Rd.

Turbidity, Hach. 13-Nov-95 16-Nov-95 3 2 Ag Drain on Twitchell lsI., P.P. 'No.1

Endothall 11-Sep-96 20-Sep-96 9 7 Old River @ Bacon Island

Endothall 12-Sep-96 20-Sep-96 8 7 Old River nr. Byron

Endothall 12-Sep-96 20-Sep-96 8 7 Delta P.P. Headworks
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Table 13-2. DWRlUSGS Soil TOe Holding Times Exceeded

Analyte Sample Date Date Analyzed Holding Time Holding Time Station Name
Limit

Boron 22-May-96 03-Jul-96 42 28 Twitchell Island Lysimeter No.2

Boron 22-May-96 03-Jul-96 42 28 Twitchell Island Lysimeter No.3

Boron 22-May-96 03-Jul-96 42 28 Twitchell Island Piezometer No. 1

Boron 22-May-96 03-Jul-96 42 28- Twitchell Island Piezometer No.2

Boron 22-May-96 .03-Jul-96 42 28 Twitchell Island Piezometer No.3

Boron 22-May-96 03-Jul-96 42 ,. 28 Twitchell Island Piezometer NO.4

Boron 28-May-96 03-Jul-96 36 28 Twitchell Island Piezometer No.5

Boron 28-May-96 03-Jul-96 36 28 Twitchell Island Piezometer No.6

Boron 28-May-96 03-Jul-96 36 28 Twitchell Island Piezometer No.7

Bromide 06-Feb-96 11-Jul-96 156 28 Twitchell Island Lysimeter NO.1

Bromide 06-Feb-96 11-Jul-96, 156 28 Twitchell Island Lysimeter No.2

Bromide 07-Feb-96 11-Jul-96 155 28 Twitchell Island Lysimeter NO.3

Bromide 07-Feb-96 11-Jul-96 155 28 Twitchell Island Lysimeter No.4

Bromide 14-Feb-96 11-Jul-96 148 28 Twitchell Island Lysimeter No.1

Bromide 14.:Feb-96 11-Jul-96 148 28 Twitchell Island. Lysimeter No.4

Bromide 22-Feb-96 11-Jul-96 140 28 Twitchell Island Lysimeter No.1

Bromide 22';Feb-96 11-Jul-96 140 28 Twitchell Island Lysimeter NO.2

Bromide 22-Feb-96 11-Jul-96 140 28 Twitchell Island Lysimeter No.3

Bromide 22-Feb-96 11-Jul-96 140 28 Twitchell Island Lysimeter No.4

Bromide 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter No.1

Bromide 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter No.2

Bromide 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter NO.3

Bromide 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter No.4

Bromide 10-Apr-96 11-Jul-96 92 28 Twitchell·lsland Lysimeter No.4

Chloride 06-Feb-96 11-Jul-96 156 28 Twitchell Island Lysimeter,No.. 1

Chloride 06-Feb-96 11-Jul-96 156 28 Twitchell Island Lysimeter NO.2

Chloride 07-Feb-96 11-Jul-96 155 28 Twitchell Island Lysimeter No.3

Chloride 07-Feb-96 11-Jul-96 155 28 Twitchell Island Lysimeter NO.4

Chloride 14-Feb-96 11-Jul-96 148 28 Twitchell Island Lysimeter No.1

Chloride 14-Feb-96 11-Jul-96 148 28 Twitchell Island Lysimeter No.4

Chloride 22-Feb-96 11-Jul-96 140 28 Twitchell Island Lysimeter No.1

Chloride 22-Feb-96 11-Jul-96 140 28 Twitchell Island Lysimeter NO.2

Chloride 22-Feb-96 11-Jul-96 140 28 TwitGheli Island Lysimeter No.3

Chloride 22-Feb-96 11-Jul-96 140 28 Twitchell Island Lysi.meter No.4

Chloride 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter No.1

Chloride 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter No.2

Chloride 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter No.3

Chloride 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter No.4

Chloride 10-Apr-96 11-Jul-96 92 28 Twitchell Island Lysimeter No.4
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Table 13-2. DWRlUSGS Soil TOe Holding Times Exceeded (cont.)

Analyte Sample Date Date Analyzed Holding Time Holding Time Station Name
Limit

Chloride 10-Apr-96 13-May-96 33 28 Twitchell Island Piezometer No.1

Chloride 10-Apr-96 13-May-96 33 28 Twitchell Island Piezometer No.2

Chloride 10-Apr-96 13-May-96 33 28 Twitchell Island Piezometer No.3

Chloride 10-Apr-96 13-May-96 33 28 Twitchell Island Piezometer No.4

Chloride 22-May-96 24-Jun-96 33 28 Twitchell Island Lysimeter No.2

Chloride 22-May-96 24-Jun-96 33 28 Twitchell Island Lysimeter No.3

Chloride 22-May-96 24-Jun-96 '33 28 Twitchell Island Piezometer NO.1

Chloride 22-May-96 24-Jun-96 33 28 Twitchell Island Piezometer No.2

Chloride 22-May~96 ,24-Jun-96 33 28 Twitchell Island Piezometer NO.3

Chloride 22-May-96 24-Jun-96 33 28 Twitchell Island Piezometer NO.4

Sulfate 06-Feb-96 11-Jul-96 156 28 Twitchell Island Lysimeter No.1

Sulfate 06-Feb-96 . 11-Jul-96 156 28 Twitchell Island Lysimater No.2

Sulfate 07-Feb-96 11-Jul-96 155 28 Twitchell Island Lysimeter No.3

Sulfate 07-Feb-96 . '11-Jul-96 155 28 Twitchell Island Lysimeter NO.4

S~lfate 14-Feb-96 11-Jul-96 148 28 Twitchell Island Lysimeter No. :1

Sulfate 14-Feb-96 11-Jul-96 148 28 Twitchdllisiand LysimetefNo. 4

Sulfate 22-Feb-96 11-Jul-96 140 28 Twitchell Island Lysimeter No.1

Sulfate ,22-Feb-96 11-Jul-96 140 28 Twitchell Island Lysimeter No.2

Sulfate 22-Feb';'96 11-Jul-96 140 28 Twitchell Island Lysimeter No.3

Sulfate 22-Feb-96 11-Jul-96 140 28 Twitchell Island Lysimeter No.4

Sulfate 11-Mar-96 11-Jul-96 122 2'8 Twitchell Island Lysimeter No.1

Sulfate 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter No.2

Sulfate 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter No.3

Sulfate 11-Mar-96 11-Jul-96 122 28 Twitchell Island Lysimeter NO.4

Sulfate 10-Apr-96 11-Jul-96 92 28 Twitchell Island Lysimeter No.4

Sulfate 10-Apr-96 13-May-96 33 28 Twitchell Island Piezometer No.1

Sulfate 10-Apr-96 13-May-96 33 28 Twitchell Island Piezometer No.2

Sulfate 10-Apr-96 13-May-96 33 28 Twitchell Island Piezometer NO.4

Sulfate 22-May-96 24-Jun-96 33 28 Twitchell Island Lysimeter No.2

Sulfate 22-May-96 24-Jun-96 33 28 Twitchell Island Lysimeter No.3

Sulfate 22-May-96 24-Jun-96 33 28 Twitchell Island Piezometer No.1

Sulfate 22~May~96 24-Jun-96 33 28 Twitchell Island Piezometer No.2

Sulfate 22-May-96 24-Jun-96 33 28 Twitchell Island Piezometer NO.3

Sulfate 22-May-96 24-Jun-96 33 28 Twitchell Island Piezometer No.4

Sulfate 22-May-96 24-Jun-96 33 28 Twitchell Island, Ditch 1

Sulfate 22-May-96 " 24-Jun-96 33 28 Twitchell Island, Drain No.6

Chloride 22 May-96 24-June-96 33 28 Twitchell Island, Ditch 1

13-4 .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Table 13-2. DWRlUSGS Soil TOC Holding Times Exceeded (cont.)

Analyte Sample Date Date Analyzed Holding Time Holding Time Station Name
Limit

Chloride 22 May-96 24-June-96 33 28 Twitchell Island, Drain No..6,

Boron 22-May-96 03-Jul-96 42 28 Twitchell Island, Ditch 1

Boron 22-May-96 03-Jul-96 42 28 Twitchell Island, Ditch 1

Diss. Solids 28-May-96 24-June-96 27 14· Twitchell Island Piezometer No.5
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Table 13-35 Matrix Spike Control 'Limits Exceeded

Sample t.Jumber Analyte Matrix Spike 0/0 Control limits Project
Recovery

C961252 Barium' 79,.6 82-118 MWQI

C961285 Oibromoacetonitrile 135 78-118 MWQI

C961286 Oibromoacetonitrile 135 78-118 MWQI

C961403 Diquat <25 38-108 MWQI

C961404 Oibronioacetonitrile 122 78-118 MWQI

C961405 Oibromoacetonitrile 122 78-118 MWQI

C961406 Trichloroa.cetonitrile 145 56-138 MWQI

C961407 Trichloroacetonitrile 145 56-138 MWQI

C961408 Trichloroacetonitrile 145 56-138 MWQI

C961641 Alkalinity 112 88-111 MWQI

BL5535 Alkalinity 112.5 88-111 f\1WQI

C961845 Endothall 156 0-147 MWQI

C960444 Bromide 81 82-118 SoilTOC

C961789 Calcium 54.6 85-115 Soil Toe

C961789 Magnesium 64.4 85-115 SoilTOC

C961789 Sodium 40.8 85-115 SoHTOC

C961790 Calcium 83.6 85-115 Soil TOe

C961790 Magnesium 84.3 85-115 Soil TOC

C961790 Sodium 17.7 85-115 Soil TOe

C961946 Barium 68.7 82-118 Soil TOe

C969146 Nickel 76.2 83-120 SoilTOC

C962349 Nitrate 62 78-118 MWQI
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Table 13-4. MWQI Matrix Spike Totals

Analyte Matrix Spike Totals

Bromide 163

Sulfate 136

Alkalinity 125

Nitrate 114

Calcium 107

Magnesium 107

Sodium 106

Potassium 101

Chloride 99

Boron 98

Arsenic 80

Selenium 70.

Carbamates 40

THMFP 36

Ammonia 33

Nitrite 21

Copper 20

Cadmium 19

Zinc _19

Ammonia 18

Barium 18

Manganese 18

Mercury 16

Copper 16

Iron 16

.Chromium 14

Lead 12

Silver 12 .

Nickel 11

SOS Haloacetic Acids 11

Molybdenum 10

Thallium 10

Fluoride 9

Orthophosphate 9

SOS Trihalomethanes 9

Aluminum 9

Phosphate 7
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Table 13-4. MWQI Matrix Spike Totals (cont.)

AnaIyte Matrix Spike Totals

Antimony 7

Beryllium 7
Cyanide 7

Endothall 6

Tot. Ammonia & Org. Nitrogen 6

Phosphorus 6

Diquat 5

Bromochloroacetonitrile 5

Chloral hydrate, 5

Chloropicrin 5

Dibromoacetonitrile ·5

Dichloroacetonitrile 5

Trichloroacetonitrile 5

1,1 ,1-Trichloro-2-propanone 5

1,1-Dichloro-2-propanone 5

DBep 2

ED.S 2

Oil & Grease 1

2,4-0 1·

2,4,5-T 1

2,4,5-TP 1

Bentazon '1

Dalapon 1

Dicamba 1

Dinoseb 1

Picloram 1

Pentachlorophenol 1

TOTAL 1,817
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period 1,629 LCS were performed. Of this total, only six (0.3 percent) exceeded control
limits. Table 13-5 lists the LCS which exceeded control limits. Table 13-6 lists the total
number of LCS performed according to analytes.

Method Blanks

Method blanks are those samples which contain any reagents used in the
preparation and analysis procequre. The preferred outcome from analysis of method
blanks is a less than detectable concentration of the analyte of interest. During this
period a total of 1,677 method blank results were recorded. None of the results
exceeded method blank control standards. Table 13-7 lists the total number of method
blanks analyzed according to analytes.

Field Duplicates

Field duplicates are replicate samples obtained at predetermined sites in order to
evaluate within-batch error at the laboratory. For field duplicates, results are compared
using a RPD between the duplicate results. As age"neral rule for field duplicates, an
RPD of up to 15 .percent is acceptable for metals, 20 percent for inorganics, and
30 percent for organics. During this period 2,038 field duplicate analytes were sampled
for and subsequently analyzed. Of this total, only 21 duplicate analytical results
(1 percent) exceeded acceptable RPD limits. Table 13-8 lists the duplicate analytical
results which exceeded acceptable RPD limits.

Special Projects .

Toe Removal from Delta Agricultural Drainage

This project was carried out to study the feasibility of removing TOC from
agricultural drainage into the Sacramento-San Joaquin Delta. To date, five analyses for
Ammonia have been received from Bryte .Laboratory. No QC problems were
associated with these initial analyses.

Soil TOC (January 1997)

For the Soil TOC Study in January 1997, a total of 27 analyses were received
including those for metals and THMFP. No. QC problems were associated with
analyses performed in·January 1997.

50S and E. coli Data

For the SDS and E. coli data in January 1997, a total of 57 analyses were
received including those for SDS THMs, SDS HAAs, THMFP, total and fecal coliforms,
E. coli, DOC, and UVA. NoQC problems have been found to be associated with these
analyses.
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Table 13-5. LCS Control Limits Exceeded

Sample Number Analyte LCS 0/0 Re.covery Control Limits Project

C961826 Dieldrin 139 47-127 MWQI

C961827 Heptachlor epoxide 135 45-129 MWQI

C961844 Atrazine 38 50-141 MWQI

C961844 Metribuzin 53 56-131 MWQI

C961404 Silver 121.7 85-115 MWQI

C961.946 Silver 77.2 . 85-115 Soil TOe
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Table 13-6. MWQI LeS Totals

Analyte LeS Totals

D.OC 164

Bromide 147

Sulfate 102

Chloride 93

Alkalinity 73

Nitrate 72

Bpron 60

Magnesium 53

Calcium 53

Sodium 53

Potassium 52

Arsenic 48

Selenium 42

Carbamates 31

Copper 13

THMFP 11

Mercury 11

Bis (2-ethylhexyl) adipate ·11

Bis (2-ethylhexyl) phthalate 11

Benzo (a) pyrene 11

Antimony 10

Beryllium 10

Cyanide 10

Aldrin 10

2,4-D 10

2,4~5-T 10

2,4,5-TP 10

Bentazon 10

Dalapon 10

Dicamba 10

Dinoseb 10

Pentachlorophenol 10

Picloram 10

Endothall 10

Diquat 10

Chromium 10

Cadmium 10
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Ta~le 13-6. MWQI LCSTotais (cont.)

Analyte LCS Totals

Zinc 10

Copper 10

Nitrite 10

SDS Haloacetic Acids 10

Atrazine 9

Metribuzin 9

Molinate 9

Propachlor 9

Simazine 9

Thiobencarb 9

Chlorothalonil 9

Dieldrin 9

Heptachlor 9

Heptachlorepoxic;le 9

Bromochloroacetonitrile 9

Chloral hydrate 9

Chloropicrin 9

Dibromoacetonitrile 9

Dichloroacetonitrile 9

Trichloroacetonitrile 9

1,1 ,1-Trichloro-2-propanone 9

. 1,1-Dichloro-2-propanone 9

Iron 9'

vac 9

'Barium 9

Silver 9

Manganese 9

Lead 9

Nickel 8

Ethylene thiourea 8

Molybdenum 7

Thallium 7

Hexachlorobenzene 7

Hexachlorocyclopentadiene 7

Lindane 7

Fluoride 5

Aluminum 5
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Table 13-6. MWQI LeS Totals (cont.)

Analyte LeS Totals

EDB 5

Methoxychlor 5

DBep 5

Orthophosphate 3

Phosphate 3

Ammonia 3
,-

Tot. Ammonia & Org. Nitrogen 3

Phosphorus 3

Ammonia 1

Total 1,629
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Table 13-7. MWQIMethod Blank Totals

Analyte Method Blank Totals

Bromide 153

DOC 145

Sulfate 96

Chloride 92

Nitra.te 78

THMFP 65

Boron 58

Calcium 49

Potassium 49

Magnesium 48

Sodium 48

Arsenic 46

Selenium 40

Ammonia 25

Carbamates 24

Ethylene thiourea 21

Alachlor 11

Atrazine 11

Bromocil 11

Butachlor 11

Demeton 11

Diazinon 11

Dimethoate 11

Disulfoton 11

Metolachlor 11

Metribuzin 11

Molinate 11

Prometryn 11

Propachlor 11

Simazine 11

Thiobencarb 11

Bis (2-ethylhexyl) adipate 11

Sis (2-ethylhexyl) phthalate 11

Senzo (a) pyrene 11

Nitrite 11

Ammonia 11

Mercury 9
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Table 13-7.. MWQI Method Blank Totals (cont.)

Analyte Method Blank Totals

Antimony 9

Beryllium 9

Cyanide 9

2,4-0 9

2,4,5-T 9

2,4,5-TP 9

Bentazon 9

Dalapon 9

Dicamba 9

Dinoseb 9

Pentachlorophenol 9

Picloram 9

Diquat 9

Endothall 9

Aldrin 8

Chlordane 8

Chlorothalonil 8

Dieldrin 8

Heptachlor 8

PCB's 8

Bromochloroacetonitrile 8

Chloral hydrate 8

Chloropicrin 8

Dibromoacetonitrile 8

Dichloroacetonitrile 8

Trichloroacetonitrile 8

1,1,1-Trichloro-2-propanone 8

1,1-Dichloro-2-propanone 8·

Cadmium 8

Chromium 8

Iron 8

Zinc 8

Copper 8

Barium 7

Lead 7

Manganese 7

SOS Trihalomethanes 7
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Table 13-7. MWQI Method Blank Totals (cont.)

Analyte Method Blank Totals

Silver 7

Hexachlorobenzene 6

Hexachlorocyclopentadiene 6

. Lindane 6

Methoxychlor 6

Toxaphene 6

Copper 6

Orthophosphate 6

Fluoride 6

AluminlJ.m 6

Nickel 6

Tot. Ammonia & Org. Nitrogen 5

Phosphorus 5

Molybdenum 5

Endrin 5

Thallium 5

DBCP 4

EDB 4

Phosphate
;

4

Oil & Grease 1
Total 1,677
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Table 13-8. Field Duplicate RPD's Exceeded

Analyte Sample Concentration Duplicate Concentration RPD Project
Number Sample

Number

Boron C961241 0.1 mg/L C961238(D) 0.2 mg/L 67°A» MWQI

Aluminum C961796 0.126 mg/L C961794(D) 0.083 mg/L 410/0 MWQI

Manganese BL5518 0.006 mg/L BL5516(D) 0.018 mg/L 1000/0 MWQI

Dibromochloro- C961647 5 ug/L C961645(D) 9 ug/L 570/0 MWQI
methane

DOC C961840 2.4 mg/L C961836(D) 1.7 mg/L 34% MWQI

DOC C961898 1.6 mg/L C961.891 (D) 2.4 mg/L 40% MWQI

Bromoform C961775 2 ug/L C961772(D) 1 ug/L 67% MWQI

Bromide C961970 0.04 mg/L C961966(D) 0.03 mg/L 290/0 MWQI

Nitrate C961830 2.9 mg/L C961829(D) 0.7 mg/L 1220/0 MWQI

Boron C961945 0.1 mg/L C961943(D) 0.2 mg/L 67°k MWQI

Iron C961955 0.066mg/L C961952(D) 0.033 mg/L 670/0 MWQI

Aluminum C961955 0.026 mg/L. C961952(D) 0.017 mg/L 42% MWQI

Iron C961970 0.074 mg/L C961966(D) 0.059 'mg/L 23% MWQI

Aluminum C961976. 0.027 mg/L C961973(D) 0.021 mg/L 250/0 MWQI

Arsenic C962346 0.001 mg/L C962342(D) 0.002 rng/L 67°k MWQI

Ammonia C962125 2.1 mg/L C962120(D) 3 mg/L 350/0 MWQI

Selenium C961661 0.002 mg/L C961660(D) 0.003 mg/L 400k Soil TOe

Nitrate C961712 0.9 mg/L C961707(D) 0.2 mg/L 1270/0 Soil TOe

Nitrate C961793 0.1 mg/L C961786(D) 0.2 mg/L . 6,7ok Soil'TOe

Dichloroacetic AciO C962034 0.36 ug/L C962030(D) 0.25 ug/L 36% Soil TOe

Bromochloroacetic C962034 0.22 ug/L C962030(D) 0.16 ug/L 32°k Soil TOe
Acid
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Chapter 14. Delta Island Water Use Study

The Delta Island Water Use Study was designed to obtain quantitative and
qualitative information on Delta island water use and. drainage water quality. The Study
was a collaborative effort between DWR and US-GSa In this Study, DWR staff collected
data on water quality of drainage from Twitchell Island, while USGS staff obtained .
power use data. The objectives ofthe Study were:

• To obtain baseline water quality information on water siphoned onto
Twitchell Island for irrigation and on agricultural drainage that was pumped off
the island' -

• To calculate mass loads of chemical constituents (e.g., TOC, salts) pumped off
Twitchell Island

• To compare the mass loading of chemical constituents from Delta islands to
mass loading in the Delta by the major rivers

• To obtain available power records for Delta island drainage pumps

• To relate power to the quantity .of water pumped off an island through the use of
'pump efficie'ncy tests

• To estimate diversion volume and measure drainage 'volume for Twitchell Island

• To obtain an estimate of the quantity of agricultural drainage for the entire Delta

• To relate the estimate of agricultural drainage quality and quantity to land use

• To refine DWR's DICU model by using data from the Study.

• To obtain a better understanding of the Delta in order to test the effects of
various water management options on the water quality of the Delta

Data collection for this Study ended in April 1996. Water quality data were
presented in ·Municipal Water Quality Investigations Program Annual Report Water Year
1995. USGSp~blished the data on drainage, surface water withdrawals, and land use
on Twitchell Island in Drainage-Return, Surface-Water Withdrawal, and Land-Use Data.
for the Sacramento-San Joaquin Delta, with Emphasis on Twitchell Island, California,
USGS Open-File Report 97-350. A copy of this report is included in the following
pages.
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CONVERSION FACTORS, VERTICAL DATUM, DEFINITION, AND SELECTED
WATER-UNIT RELATIONS

Conversion Factors

I
I
I

MUltiply
acre

acre-foot (acre-ft)
acre-foot per year (acre-ftlyr)

mile (mi)
square mile (mi2)

By

0.4047
1,234
1,234

1.609
259.0

2.590

To obtain

hectare
cubic meter
cubic meter per year
kilometer
hectare
square kilometer

I
I

Vertical Datum

. Sea level: In this report "sea level" refers to the National Geodetic Vertical Datum of 1929-a geodetic datum derived
from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level Datum of
1929. .

Definition

An acre-foot is the quantity of water required to cover 1 acre to a depth of 1 foot.

Selected Water-Unit Relations

1gallon = 8.3453 pounds
1 million gallons = 3.07 acre-feet
1 thousand acre-feet per year =1.121 million gallons per day
1cubic foot = 62.4 pounds
1cubic foot =7.48 gallons
1 acre-foot =325,851 gallons
1 acre-foot = 43,560 cubic feet
1 kilowatt =0.7457 horsepower
1 kilowatt hour = 0.000293 British Thermal Units
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Drainage-Return, Surface-Water Withdrawal, and
Land-Use Data for the Sacramento-San Joaquin
Delta, with Emphasis on Twitchell Island, California
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ABSTRACT

Partial data on drainage returns and surface­
water withdrawals are presented for are·as of the.
Sacramento-San Joaquin Delta, California, for
March 1994 through February 1996. These areas
cover most of the delta. Data are also presented for
all drainage returns and some surface-water with­
drawals for Twitchell Island, which is in the west­
ern part of the delta. Changes in land use between
1968 and 1991 are also presented for the delta.

Measurements of monthly drainage returns
and surface-water withdrawals were made using
fiowmeters installed in siphons and drain pipes on
Twitchell Island. Estimates of monthly returns
throughout the delta were made using·electric
power-consumption data with pump-efficiency­
test data. For Twitchell Island, monthly measured
drainage returns for the 1995 calendar year totaled
about II ,200 acre-feet, whereas drainage returns
estimated from power-consumption data totaled 5
percent less at about 10,600 acre-feet. Monthly
surface-water withdrawals onto Twitchell Island
through 12 of the 21 siphons totaled about 2,400
acre-feet for 1995. For most of the delta, the
monthly estimated drainage returns for 1995
totaled about 430,000 acre-feet. The area consist­
ing ofBouldin, Brannan, Staten, Tyler, and Venice
Islands had the largest estimated drainage returns
for calendar year 1995.

Between 1968 and 1991, native vegetation
in the delta decreased by 25 percent (about40,OOO

acres), and grain and hay crops increased by 340
percent (about 71 ,000 acres). For Twitchell Island,
native vegetation decreased about 77 percent
(about 850 acres), while field crop acreage
increased by about 44 percent (about 780 acres).

INTRODUCTION

The Sacramento-San Joaquin Delta ofCalifornia
is an are·a consisting of about 738,000 acres of islands
and chan~els (fig. 1) that receive runoff from about 40
percent of the Statells land area (California Department
of Water Resources, 1993). About 500,000 acres of the
delta is agricultural land, much of which is below sea
lev'el and is dependent on levees for protection from
flooding. The delta is part of California's water­
delivery system, which stores water in reservoirs north
and south of the delta and delivers irrigation water to
millions of acres of farm land south of the delta and
drinking water to two-thirds of the State's population.
Many of California's water issues involve delta water
use issues.

In 1993, a cooperative study of the Sacramento­
San Joaquin River Delta was started by the U.S. Geo­
logical Survey (USGS) and the California Department
of Water Resources (DWR), Division of Local Assis­
tance, Municipal Water Quality Investigations Section,
and Division ofPlanning, Delta Modeling Section. The
purpose of the study was to update drainage-return data
for delta islands, to quantify surface-water with-

. drawls, and to compile digitized land-use data needed
to improve DWR's model of consumptive use on the
delta islands.

I
I
I
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Figure 1. Locations of the Sacramento-San Joaquin Delta and of the withdrawal siphons and the drain site on Twitchell
Island. .
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The methods used for the drainage study are sim­
ilar to the methods used during a study by the Califor­
nia Department of Water Resources (1956). Since
1956, the need for more current water-use infonnation
has increased with increased concerns about water and
land use in the delta and the effects of these uses on the
quality and quantity of water available from the delta.
Knowledge ofwaterconsumption in the delta is needed
to estimate freshwater discharge to San Francisco Bay.
Agricultural drainage pumped off the islands into delta
channels contains natural organic chemicals that form
.carcinogens (such as trihalomethanes) when the w3:ter
is chlorinated for municipal use. Island drainage also
introduces pesticide residues into the habitat of
threatened fish species.

The objectives of this study were to estimate
drainage returns using electrical·power-consumption
'data, to measure selected surface-water withdrawals, to
digitize land-use maps for 1968, and to compare the
1968 maps with the digital land-use maps available for
1991. The study involved estimating drainage returns
for 236 drains with electrically powered pumps, quan- .
tifying surface-water withdrawals at 12 of the
1,800 surface-water withdrawal sites, and digitizing
the 1968 l~nd-use maps. Twitchell Island was selected
for intensive monitoring of drainage returns and
surface-water withdrawals because it is owned by
DWR and because one of the withdrawal siphons on
the island was already being measured.

The purpose of this report is to present data on
delta drainage returns and surface-water withdrawals
collected between March 1994 and February 1996, a
tabulation of changes in delta land use between 1968
and 1991 for the areas ofDWR's consumptive-use
model, and methods used to obtain these data.

The authors gratefully acknowledge the assis­
tance of personnel'from other agencies and companies

.who have contributed to this study. In particular, we
would like to recognize Rick Carter, .Linda Carter, and
Joe DaCruz, Reclamation District 1601; Todd Bruce
and Michael Menard, Pacific Gas and Electric Com­
pany; Kim Robinson, Electronic Engineering; Leonard
Kirkpatrick, Kirkpatrick &Associates; and Ted Mayer,
Sharman Incorporated.

DRAINAGE RETURNS

·To prevent flooding of the delta islands, drainage
returns-which are a combination of precipitation,
seepage, unconsumed irrigation water, and surface­
water withdrawals for other uses-are pumped into
adjacent channels (fig. 2). To obtain a record ofTwitch-

ell Island's drainage returns; DWR collected weekly
drainage-return and electric power-eonsumption data
at its one drain site (fig. .1). Independently, USGS col­
lected monthly drainage-return and electric power­
consumption data at the Twitchell Island drain site and
obtained monthly power-consumption records from
Pacific Gas and Electric Company (PG&E). USGS
used this power-consumption data with pump­
efficiency-test data provided by PG&E, Twitchell
Island Reclamation District, and DWR to make addi­
tional drainage-return estimates.

Measurement Using Flowmeters

The drain on Twitchell Island was equipped with
a flowmeter during this study; it is the only drain site of
the 236 drains (fig. 3) in the PG&E data base known to
be equipped with a flowmeter. Thus, drainage returns
were measured at this drain site. McCrometer invasive
flowmeters with straightening vanes were used to mea­
sure flows discharged by the main pump and the auxil­
iary pump at the drain site. These flowmeters are
reported to have an absolute relative error of less than
2 perCent (Schwankl and Hanson, 1.993, p. 6). The data
were obtained by manually recording dial readings and
calculating cumulative flows. Electric power­
consumption readings were also manually recorded
during each visit.

DWR recorded weekly drainage returns for
Twitchell Island between August 1994 and January
1996 (table 1). USGS recorded monthly drainage
returns within 1 day of the first day of each month
(table 2). Drainage r~tums pumped from Twitchell
Island during 1995 totaled 11,232 acre-ft (table 2). The
largest monthly drainage returns during 1995 were
pumped during January and March (2,499 and 1,926
acre-ft, respectively), and the smallest monthly total
returns were pumped during September, October, and
November (323, 298,. and 340 acre-ft, respectively)
(table 2). .

Estimates Using Electric Power­
Consumption Data

Drainage returns can be estimated using electric
power-consumption data with pump-efficiency-test
data. PG&E maintains a pump-efficiency-test data base
that includes 58 of 236 drains in the delta for which
they have electric power-consumption records. Addi­
tional drains may operate in the delta, but a complete
inventory of the drains in the delta was l?eyond the
scope of this study. At the time of this study, the data

Drainage Returns 3
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Figure 2. A schematic of a drainage-return site and a surface-water withdrawal siphon similar to those on Twitchell Island in
the Sacramento-San Joaquin Delta, California.

base contained data on 220 pump-efficiency tests done
at the 58 drains. USGS acquired the power records
from PG&E with an·agreement that the records would
be released only after being aggregated into areas more
than 36 mi2. For Twitchell Island, USGS computed
monthly drainage-return estimates using power­
consumption data collected during site visits with
PG&E pump-efficiency data.

Methods

An empirical equation called the unit power­
consumption method (Diamond and Williamson, 1983,

p. 7) or the coefficient of power method· (Ogilbee and
Mitten, 1970, p. 7) was used to estimate drainage
returns from the power-consumption data. The
equation has the form

pumpage (acre-feet) = power (kilowatt hours)/unit-use
coefficient (kilowatt ho~rs per acre-foot).

The unit-use coefficient is determined by conducting
pump-efficiency tests during which pumpage and
power consumption are measured. The unit power­
consumption method is the most convenient method of
estimating pumpage because the needed data are

I
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Figure 3. Locations of the return drains in the Sacramento-San Joaquin Delta,Califomia, and of the aggregated areas of the
California Department of Water Resources' delta island consumptive-use model. Boundaries of areas generally are the
channels.
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Table 2. Drainage returns from Twitchell Island in the
Sacramento-San Joaquin Delta. Califomia. measured
monthly by the U.S. Geological Survey, August 1994
through January 1996

[Values are in acre-feet]

Month W8stpump East pump Total

1994
August 743 155 898
September 590 82 672
October 477 89 566
November 469 ° 469
December 815 0 815

Total '3:004 32li ~

1995
January 1,390 1,109 2,499
February 1,074 96 1,170
March 1,300 626 1,926
April 756 7 763
May 535 121 656
June 521 36 557
July 736 0 736
August 846 0 846
September 265 S8 323
October 22.7 71 298
November 224 116 340
December 903 214 1,118

Total UTI ~ rrm
Total for 1994-95 11,871 2J8O 14m

1996
January 1,007 326 1,333

Total for period of n:m- ~ ~
record

delta with pump-efficiency-test data, the mean unit-use
coefficient for each drain was used with PG&E power­
consumption records to calculate drainage returns.
These coefficients ranged from a high of 83 kilowatt
hours per acre-ft to a low of 18 kilowatt hours per
acre-ft. For the remaining 178 drains in the delta for
which no pump-efficiency-test data were available,
using pump horsepower to infer a unit-use coefficient
was c~nsidered. However, coefficient-horsepower
plots of the 220 pump-efficiency-test results indicated
that the correlation of the data in the present pump­
efficiency-test data base is poor (fig. 4). Therefore, the
mean unit-use'coefficient ofall pump tests in the pump­
efficiency-test data base, 40.6 kilowatt hours per acre­
ft, was used with the power-consumption data to calcu­
late drainage returns for the remaining 178 drains.
Drainage-return~estimates were aggreg~ted into larger
areas using the geographic information system, ARC/
INFO.

Results

Drainage returns from Twitchell Island were
estimated using both USGS and PG&E power­
consumption records for the drain (table 3, fig. 5). Both
USGS and PG&E power-consumption records indicate
that the total drainage-return estimates for 1995 was
about 10,600 acre-ft. The total for estimated returns
was about 5 percent less than the total for the measured
returns (about 11,200 acre-file Monthiy d~ainage
returns for 1995, estimated from USGS power­
consumption records, ranged from 14 percent less than
the measured returns in April to almost 4 percent more
than the measured returns in December (table 3). Dif­
ferences between the estimated monthly drainage
returns generated from USGS and DWR power­
consumption records probably result primarilybecause
of ~ifferent intervals between the meter readings. The
~ost notable difference was in March 1995 (fig. 5); this
large difference occurred because the meter had not
been read by PG&E since December 1994.

Monthly drainagereturns were estimatedfor the
236 drains in the delta using PG&E power­
consumption data for January 1995 through ,February
1996. The estimates for the 236 drains were aggregated
into 62 of the 142 subareas in DWR's delta island con.;.
sumptive-use model; these 62 subareas cover most of
the delta (the shaded areas on fig..6). To meet a confi­
dentiality agreement with PG&E, which restricts the
releasing of pumping data for individual accounts or
for areas of less than 36 mi2, the estimates for the drain­
age returns were then aggregated into 17 areas for
reporting (table 4): the 15 areas within the delta island
consumptive-use model area, which represent the delta
lowlands; the delta upland area; and the area just out­
side the boundary of the delta island consumptive-use
model (fig. 3). (The drains outside the delta island con­
sumptive-use model boundary are used to pump water
into the channels that serve the delta lowlands and
uplands and thus were used for this study.) The data
were aggregated using ARCIINFO (fig. 6). Of the 236
drains with power-consumption data, 215 of the drains
are in the 62 subareas, with 91 of the drains in the delta
uplands; the remaining 21 drains are outsid~ the model
boundary. Area 2 is the only aggregated area for which
there were no power-consumption data available to
make drainage estimates.

Area 6 (fig. 3), which consists of Bouldin, Bran­
nan, Staten, Tyler, and Venice Islands, had the largest .
estimated drainage returns (about 73,000 and 96,400
acre-ft for calendar year 1995 and for the period

Drainage Retums 7
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January 1995 through February 1996, respectively,
table 4). The 1995 estimate for area 6 was about 17 per­
cent of the total estimated drainage returns (430,000
acre-ft) for the delta and about 18 percent of the total
estimated drainage returns (about 537,000 acre-ft) for
the period January 1995 through February 1996.
Monthly drainage-return estimates were largest in
March 1995 (about 61,900 acre~ft) and smallest in
November 1995 (about 11,200 acre-ft). Drainage­
return estimates were also large in August 1995 and
January and February 1996 (about 53,100; 50,600; ~nd
55,100 acre-ft, respectively) (table 4).

SURFACE-WATER WITHDRAWALS ONTO
TWITCHELL ISLAND

Water is siphoned from the channels of the delta
over the levees onto the islands (fig. 2). The hydraulic
properties of each siphon and the opening of the deliv­
ery end of the pipe control the flow rate through each
siphon. Although the hydraulic properties of a siphon
can be readily estimated, doing so for a large number of
siphons is a laborious task thathad not been done at the
time of this study~ Even if hydraulic information were

available, data on the time histories of pipe openings
and tides would also be needed to estimate the quanti­
ties of water withdrawn by a siphon. Instead of record­
ing pipe openings and tides, USGS and DWR used
flowmeters to measure withdrawals onto Twitchell
Island for 12 of the 21 siphons.

Methods
At the time of this study, DWR (Environmental

Services Office) and the'California Department of Fish
and Game were using McCrometer flowmeters in a
study of the effectiveness of fish screens on siphons in
the delta, including siphon 16 on Twitchell Island (fig.
1). Eleven additional McCrometer ftowmeters were
installed on the siphons on Twitchell Island for th,is
study. The flowmeters were operated by DWR and
USGS~The data were obtained by manually rec,ording

. dial readings and calculating cumulative flows.

Results

DWR recorded flowmeter readings weekly
between August 9, 1994, and January 8, 1996 (table 5)

I
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Table 3. Drainage retums from Twitchell Island in the Sacramento-San Joaquin Delta, California, estimated and measured
monthly by the U.S. Geological Survey, August 1994 through January 1996
[Values are in acre-feel USGS. U.S. Geological Survey; PG&B. Pacific Gas and Electric Company]

7,000 .-----.----..--__---r--- -...-__--.-_-____r---.---r__--,...___.
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I

Month

1994
August
September
October
November
December

Total (excludes per­
centages)

1995
January
Febl11ary
March
April
May
June
July
August
September
October
November
December

Total (excludes per­
centages)

1996
January

TOTAL (excludes
percentages)

Estimated
drainage
returns

using data
collected by

USGS
(A)

743
599
512

.391
698
~

2,489
1,077
1,809

653
586
483
647
751
317

'296
349

lA:Ar~

1,457

15,017

Estimated
drainage
returns

using data
from PGIE

(8)

°8SS
1,289
1,319

741
~

o
o

6,239
o

1,205
o

1,039
796

o
288
354
663ro:m

1,812

16,600

Metered
drainage
returns

(e)

898
672
566
469
815
~

2,499
1,170
1,926

763
656
557
736
846
323
298
340

It~~

1,333

15,985

Difference
between

estimated.
returns

(USGS data)
and metered

returns
(A-C)

-ISS
-73
-54
-78

-117
477

-10
-93

-117
-110
-70
-74
-89
-95
-6
-2
9

42
=63

124

-968

Percent
difference

A-C
x1OO

C

-17.3
-10.9

-9.5
-16.6
-14.4
-13.9

-0.4
-7.9
-6.1

-14.4
-10.7
-13.3
..12.1
-11.2
-1.9
-0.7
2.6
3.8

-5.S

9.2

-6.1

Difference
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estimated
returns

(PG&E data)
and metered

returns
(8 -C)

-898
183
723
850
-74
'784

-2,499
-1,170
4,313
-763
549

-557
303
-SO

-323
-10
14

-455
~

479

615

Percent
difference

B-C
x1OO

C

-100.0
27.2

127.7
181.2

-9.1
22.9

-100.0
-100.0
223~9

-100.0
83.7

-100.0
41.2
-S.9

-100.0
-3.4
4.1

-40.7
-5.8

3S.9

3.8
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Figure 5. Estimated and measured monthly totals for ~rainage returns from Twitchell Island In the Sacramento-San Joaquin
Delta, California, August 1994 through January 1996. Estimates were made by the U.S. Geological Survey using U.S.
Geological Survey and Pacific Gas and Electric Company data.
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Figure 6. Subareas of the Califomia Department of Water Resources' delta island consumptive-use model for the
Sacramento-San Joaquin Delta, Califomia.

Drainage-Return, Surface-Water Wlthdrewal, Land-U•• Datil for Sacramento-8an Joaquin ~elt8, Emphasis on Twitchell i
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in the delta island consumptive­
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Table 4. Drainage returns estimated monthly for aggregated areas of the Califomia Department of Water Aesources' delta

I
island consumptive-use model for the Sacramento-San Joaquin Delta, Califomia,.January 1995 through February 1996

[Area 2 is omitted because no power-consumption data were available. Values are in acre-feet. Area boundaries are shown on figure 3]

Aggregated ar••

I (1) 3 4 6 6 7 8 9

Number of pumps 21 2 5 4 2 9 6 6 13

I
1995

January 5 0 1,037 0 0 3,086 37 95 184
Febmary S9 0 953 1,638 1,205 6,233 2,523 173 1,047
March 4 0 838 591 2,472 19,409 2,310 6,374 225
April 90 384 1,413 1,756 288 3,254 2,251 163 2,098

I May 301 0 329 726 472 9,545 834 13,463 2,246
June 538 0 294 4,487 671 5,046 885 525 2,095
July 323 0 164 406 1,156 4,573 1,345 2,425 3,436
August 538 ° 182 490 1,261 8,957 26 2,865 3,614
September 555 0 109 8 0 1,634 0 ° 62

I October 233 ° 9 216 157 1,910 41 391 1,438
November 115 ° 13 ° 145 2,217 45 662 188
December 8 0 SO 152 264 7313 187 2§,17J 372

Total . 2:W m s:m TIf,47O B:09T 73:177 TOA84 ,31 I7:<m

I 1996
January 25 0 276 404 437 13,432 208 3,451 210
Febmary 41 0 688

g~ l~i ~:m
538 ~,~2! 487

Total 66 0 ~ m ,7 697

I TOTAL ~ m rn-5 ~. ~ ~ lrn'O ~ r7:7M
Aggregated are8

10 11 12 13 14 16 f> Total

I Number of pumps 12 8 5 7 29 16 91 236

1995
January 8,383 4,907 7,115 7,832 3,627 611 744 37,663

I Febmary 6,941 2,681 5,262 11,689 3,626 116 1,385 45,531
March 10,683 6,227 4,865 3,851 1,297 1,429 1,280 61,855
April 5,367 2,441 5,620 10,253 3,586 316 2,859 42,139
May 3,953 1,010 1,409 2,998 3,277 1,433 3,198 45,194

I June 3,542 2,196 2,063 2,570 2,596 729 5,066 33,303.
July 7,133 4,278 2,082 1,754 4,015 1,123 4,781 38,994
August 7,529 3,844 6,062 6,612 4,368 922 5,816 53,086
September 5,197 1,784 . 2,809 2,882 3,879 446 4,595 23,960

I October 2,594 582 1,62~ 1,90S 1,87S
0

402 2,824 16,200
November 1,971 592 1,896 1,927 705 114 614 11,204
December 4,286 3,000 1,547 1,788 303 287 318 22,050

Total 67;S79 33,542 42;m 36:06i 33;I34 7:m ~ o m-;m

I 1996
January 4,361 4,635 8,024 10,876 3,266 473 486 50,564
Febroary 12,391 6,252 4,963 7,701 3,841 865 1,199 55,073

I Total ~ m;m mB7 TB:377 7JU7 P3i Lm TIB;m

TOTAL ~ ~ m:m 74:638 4O;26I 9:266 m6J N:m

I 1Area outside the delta uplands and lowlands.
2Delta uplandS.

I
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Table 5. Surface-water withdrawals from the 12 metered siphons on Twitchell Island in the·Sacramento-San Joaquin Delta. Califomia, measured weekly by the
California Department of Water Resources. August 9. 1994, through January 8, 1996

Siphon number and ftowmeter Dumber

Date meter Totalwas read No. 2, No.3, No.4, No.6, No.7, No.8, No.ll, No. 12, No~ 16, NO.1', No.1', Ne. 20t
9>981-12 t5-983-8 94-4586-12 M-5142.08 95·985-16 95-980-10 95·987·18 95-982-12 92-1612-7 94-4559.24 95·986-16 95-~16

08109194 -- - - NR - -- - - 25.06 26.71 -- - 51.77
08116194 - -- - NR -- - - - 11.23 NR - -- 11.23
08123194 -- -- - NR - - - -- 18.58 26~O2 - -- 44.60
08130194 -- - -- NR -- - - - 6.26 0 - - 6.26

·09/06194 -- -- -- NR -- - - -- NR 0 -- - 0
09/13194 -- - -- NR -- - -- - 6.34 0 - - 6.34
00120194 - - -- NR -- - - -- NR 0 - - 0
(1)/27194 - - - 0.02 -- -- -- -- 0 0 - - .02

10111/94 - - - 0 - - - -- 14.25 0 - - 14.25
10119/94 -- - - 0 -- - - -- 6.77 0 - - 6~77

10126194 .. -- -- - 0 -- -- - -- 0 0 - - 0

11/0'lJ94 -- - - 0 - - -- -- 0 0 - - O·

11109/94 -- -- -- 0 -- - - -- 0 0 -- - 0
11/16194 - - -- 0 - - -- -- .08 0 - - .08

\1125194 -- - -- 0 -- - -- -- 0 0 - - 0

11/30194 - -- -- 0 -- - - -- 0 0 - - 0

1'1J07/94 - - -- 0 - - -- -- 0 0 - - 0

12114194 -- - -- 0 -- - -- -- 0 0 - -- 0

12121/94 - - -- 0 -- - -- -- 1.64 0 - - 1.64

01104195 -- - -- 0 -- -- - -- 0 0 - - 0

01/11/95 -- -- -- NR -- - - -- 0 0 - - 0

01/18195 -- -- -- 0 -- -- - -- 0 0 - - 0

01125195 -- - -- 0 -- -- - -- 0 0 - - 0

02101195 -- - -- 0 -- - -- -- 0 0 - -- 0

02108195 -- -- -- 0 -- - - -- 0 0 - -- 0

02115195 - -- 0 -- - -- -- 0 0 - - 0--
O'1J22195 -- - 0 - - - -- 0 0 -- - 0--

[Values are in ~-feet.NR,not read; -, no data. Because ofdifferent periods of record, these totals will not agree with totals for period in table 6]

..............................•......



.... .. .. .. .... .. .. .. .......... .. .. .. ..
Table 5. Surface-water withdrawals from the 12 metered siphons on Twitchell Island in the Sacramento--San Joaquin Delta, California, measured weekly by the
California Department of Water Resources,· August 9, 1994, through January 8, 1996-ConUnued

Siphon Dumber and flowmeter number

Date meter Total
was read No.%, No.3, No.4, No.6,- No.7 No.8, No.ll, No. 12, No. 16, No. 17, No. 19, No. 20,

95-981-12 95-983-8 94-4586-12 94-5142-08 95-985-16 '5-980-10 95-987-18 95-982-12 92-1612-7 94-4559-24 95-986-16 95-984-16

03/01195 - - - 0 -- - - - 0.54 0 - - 0.54
03/08195 - - ... 0 - - - -- 0 0 -- - 0
03/15195 - - - 0 -- -- -- - NR 0 -- - 0
03/22195 - -- - 0 - - - - NR 0 -- -- 0
03/29195 - - - 0 - - - -- 0 0 - - 0

04105195 - - - NR - - -- - 0 0 - - 0-
04112195 - - - .0 -- - -- -- 0 0 - - 0
04119195 - - - NR - -- -- - 0 0 -- -- 0
04126195 - - - NR - - - -- 0 0 - - 0

05101195 - - - NR - - -- -- 0 0 - -- 0
05108195 - - - NR -- - -- -- 0 0 - - 0

~ 05/15195 -- -- - NR . - -- - -- NR NR - -- 0
~ 05/22195 - 0 -- - -- -- 0 0 -- -- 0I -- -
~"

05/30195 0 0 0 0
CD - -- -- -- -- -- -- -- -

en 06105195 -- -- NR -- - -- -- 5.96 " 0 - -- 5.96c --
::l 06112195 - - - NR - -- - - 4.99 0 - - 4.99•(')

NR 0 0 0 0 0 36.42 O. 5.10 0 0 0 41.52
~

06119195

!. 06126/95 0 NR NR 0 NR 0 77.49 NR "4.52 0 0 NR 82.01

•..
~ 07/03195 0 0 0 0 0 0 74.57 NR 11.39 0 0 .02 85.98
50 07/10195 0 0 0 0 0 4.30 55.06 NR 0 0 0 .01 59.37
a... 07/17195 0 .40 0 0 0 18.67 77.85 0 12.16 0 0 0 109.08
I• 07/'1AI95 0 0 0 0 0 22.84 122.07 0 11.49 0 46.05 0 202.45
iii'

07/31195 0 .07 .01 0 0 30.41 145.29 0 34.07 0 36.76 0 246.61
0
:J..
0

08107/95 0 NR NR ·NR NR NR NR NR .13 0 12.34 3.30 15.77
~ 08114195 0 40.44 42.53 0 0 32.73 207.42 .04 35.53 1.74 0 1.93 362.36
if-

08121195 0 15.49 22.79 0 0 27.20 50.53 0 22.85 53.06 102.07 .03 294.02
:t'

==
08128195 0 30.42 0 0 NR 22.99 96.03 0 27.02 50.46 24.70 3.27 254.89

iii
i"
:Ja.

...
w



;: Table 5. Surface-water withdrawals frC?m the 12.metered siphons on Twitchell Island in the Sacramento-S~nJoaquin Delta, Califomia, measured weekly by the
Califomia Department of Water Resources, August 9, 1994, through January 8,1996--:-Continued

0
ill

Siphon DUmber and 80W111eter DmnberS-.. Date meter
1btal

CIa
wasreacl,

No. 2, No.3, No.4, NOw" No.·7 No.S, No.n~ No. 12, No.1" No. 17, No. 19, No. 20, .:D 95·981·12 95·983-8 94-4586-12 '4-5142-08 95-985-16 95·980-10 "-""-18 95·982-12 92-1612-7 94-4559·24 '5-986-16 '5·984,.1'
CD
E..
iI 09105195 .0 16.45 0 0 0 16.73 58.25 0 25.38 0.99 0 0 117~80rn

09/11195 0 0 0 0 0 0 22.61 0 .11 0 0 0 22.72
c
it 09/18195 0 0 0 0 0 0 0 0 0 0 0 0 Qi 09125195 0 0 0 0 0 0 0 0 0 0 0 NR 0•S'

101~2195 0 0 0 0 0 0 0 0 0 0 0 .11 .11
..
§ 10110195 0 0 0 0 0 0 0 0 0 0 0 0 09' 10116195 0 NR NR NR NR NR NR NR NR NR NR NR 0Q.

i 1003195 0 0 0 0 0 0 0 0 0 0 0 0 0
J!. 10130195 0 0 0 0 0 0 0 0 0 0 0 0 0r;

0 NR NR NR NR NR NR NR 0 0 0 NR 0
::I 111061959-

11/14195 0 NR NR NR NR NR NR NR NR NR NR ·NR 0
c• I1flO195 0 NR NR NR NR NR NR NR 0 0 0 NR 0
CD

...,},.

I
c

11127195 0 0 0 NR 0 NR 0 NR 0 0 0 NR 0!1
~ ..
I ....

I'J ~ 12J0419S 0 0 0 NR NR 0 0 0 0 0 0 NR 00 rn
12111195 ' 0 0 NR' NR NR NR NR NR NR NR NR NR 0•0

i1 12118195 0 0 0 0 0 NR 0 0 0 0 0 NR 03•::I
01108196 0 0 0 0 0 0 0 0 0 0 399.45 NR 399.45i• U Tm27 ~ UM U T75E7 Y:Om9 (f.04 29U3 E8:9'K m:37 m ~::::I Totale-o..

.ac
5'"
i
1
m
:I
"a::r..•ii"
0
::::I

~
if::r
!:..
iii'
::Ia.

.. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. ..
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. for the 12 metered siphons on Twitchell Island, and
USGS recorded readings monthly between March
1994 and January 1996 (table 6). Measured
surface-water withdrawals were largest during 1uly and
August 1995. Because 9 of the 21 siphons on the island
were not measured, it is not known if total monthly
withdrawals for 1\vitchell Island were also largest dur­
ing July and August.

Withdrawals at siphon 16 totaled more than 400
acre-ft during a 23-month period of record and more
than 200 acre-ft for calendar year 1995.(table 6). At
siphons 6 and 17, measured withdrawals were 0 and
170 acre-ft, respectively, for an I8-month period of
record. At siphon 17, more than 100 acre-ft was
siphoned during calendar year 1995; siphon 6 was not
used during the I8-month period of record.

The remaining nine metered siphons had 8­
month 'periods of record. (table 6). Siphons 11 and 19 .
had the largest recorded withdrawals. Withdrawals at
siphon 11 totaled more than 1,000 acre-ft between June
and September 1995, with recorded monthly values of
about 440 and 370 acre-ft forIuly and August 1995,
respectively. Siphon 19 had the largest recorded
monthly value, about 450 acre-fi, during December
1995; however, this monthly value includes the 'reading
for the first 10 days of January 1996. The December
reading was not made until January 9 or 10,.1996.
Withdrawals at the nine remaining metered siphons
ranged from 0 acre-ft at siphons 2 and 7 to about 180
acre-ft at siphon 8.

LAND USE

Land-use maps for 1968 were digitized and com­
pared with digital land-use maps available for 1991.
Changes in crop acreages between 1968 and 1991 were
identified, and the crop types were aggregated into the
subareas of DWR's delta island consumptive-use
model.

Methods

DWR used USGS 7.5-minute topographic quad- .
rangle maps to map land use in the delta in 1968 using
their standard mapping methods (California Depart­
ment of Water Resources, 1971). DWR provided
USGS with full-size paper copies of these maps from
which land-use coverages were created. USGS digi­
tiZed the land-use maps, quality assured the data, and
aggregated the data into subareas (fig. 6) ofDWR's
delta island consumptive-use model using ARCIINFO.

Land use during 1991 was mapped and digitized
by DWR, and an ARCIINFO coverage was created by
the California Department of Pesticide Regulation.
These 1991 data were compared with the 1968 data.
Delineations of subareas of DWR's delta island
consumptive-use model (California Department of
Water Resources, 1995) were used to create the cover­
age of the su~areas (fig. 6) used in this study to aggre­
gate land use and drainage returns.

Quality-assurance checks included automated.
analyses done within ARCIINFO at the time the maps
were digitized and visual comparisons between the'
original copies and the digitized maps. In addition, dif­
ferences were calculated between the digitized and the
actual locations of the comers of the 7.5 minute topo­
graphic quadrangle maps to estimate the error
introduced in digitizing the paper maps.

The 34 individual land-use coverages for 1968
were combined into a single coverage for the entire
study area. The coverages for 1968 and 1991 were
combined with the coverage of DWR's delta island
consumptive-use model, and land-use acreages were
then tabulated by subarea. The land-use attributes used
for the 1991 coverage were also used.with the 1968
data. The aggregated data are limited because the map­
ping of the 1968 data was less detailed and.less
complete than the 1991 data. .

Results

The differences among the 34 quadrangles digi­
tized for 1968 land use were, for the most part, within
the standard ofO.D05, with differences ranging'from
0.001 to 0.018. This variability is attributed primarily
to the use of paper copies of the maps, which are not
.scale stable. This degree of variability, however, was
acceptable for the purposes of this report

Annual land-use data for 1968 and 1991·were
aggregated by subareas of DWR's delta island
consumptive-use model for comparison (table 7). The
changes in acreage totals for land uSes throughout the
delta between 1968 and 1991 indicate that native veg­
etation decreased by 25 percent (39,945 acres), from
159,259 acres to 119,314 acres, and grain and hay
crops increased by 340 percent (71,452 acres), from
21,034 acres in 1968 to 92,486 acres in 1991 (table 7).
Field-crop acreage on Twitchell Island (subarea 42, fig.
6) increased by 44 percent (782 acres), from 1,787
acres in 1968 to 2,569 acres in 1991, and native vege­
tation decreased 77 percent (855 acres), from 1,115 to
260 acres between 1968 and 1991 (table 7).

Land Use 15



... Table 6. Surface-water withdrawals from the 12 metered siphons on Twitchell Island in the Sacramento-San Joaquin Delta, California, measured monthly by:the U.S.
G»

Geological Survey, March 1994 through January 1996' .

0
il [Values are in acre-feet. NR, not read; --, no data]
S-
ID

Ct, Siphon number and flowmeter number
:D Partial total
I. Monthc -for months
3 No.2, No.3, No.4, No.6, No.7, No.8 No. 11, No. 12, No. 16, No. 17, No. 19 No., 20, .and years- 95-981!"12 95-983-8 94-4586-12 94-5142-08 95-985-16 95-980-10 95-987·18 95·982·12 92·1612·7 94-4559·24 95·986-16 ~16
(I)
c
i -1994
n March
~

-- -- -- -- -- -- -- -- 0.01 -- -- -- 0.01
April -- -- -- -- -- -- -- -- 3.95 -- -- -- 3.95

a May -- -- -- -- -- -- -- -- 38.07 -- -- .' -- 38.07
CD

'" June -- -- -- -- -- -- -- 21.82 -- -- 21.82
~

--
:=; July -- -- -- -- -- -- -- -- 88.73 -- -- -- 88.73
:r August -- -- -- 0 -- -..;. -- -- 61.14 52.73' -- -- 113.87
~

il September -- -- -- 0 -- -- -- -- 14.17 0 -- -- 14.17

l October -- -- -- 0 -- -- -- -- 13.19 0 -- -- 13.19
November -- -- -- 0 -- -- -- -- .08 0 -- -- .08

r- December -- -- -- 0 -- -- -- -- 1.64 0 1.64ID -- --
::I Total 0 242.80 32:n 295.53
9-
c., 1995CD

~

I

0 January -- -- -- 0 -- -- -- -- 0 0 -- -- 0
~

At February -- -- -- . 0 -- -- -- .54 0 .54S -- -- --
I March -- -- -- 0 -- 0 0 0I\) 0' -- -- -- -- --

.1\.) '" April -- -- -- 0 -- -- -- -- 0 0 -- -- 0
r May 0 0 0 0
n June .10 10 10 0 10 10 1163.86 10 31.96 0 ·0 ·0.02 195~84;
a July 0 1.11 .04 0 0 80.77 440.87 .04 57.83 0 95.15 .01 675.82
CD August 0 102.17 65.29 0 0 79.00 370.81 0 110.80 106.25 126.77 8.53 969.62a
& September 0 0 0 0 0 16.10 48.05 0 .11 0 0 .11 64.37

October. 0 0 0 0 0 0 O· 0 0 0 0 0 0
• November 0 0 0 0 0 0 0 0 0 0 0 0 0
::I
c.. December 0 0 0 0 0 0 0 0 0 0 2450.07 0 450.07
2 Total 0 ~ 6n3 0 0 T7ll7 ~ trn4 2O'I24 1U62) 61f]9 8:67 ~
.ac
!i 1996
i' January 0 0 0 0 0 0 0 0 0 11.89 0 0 11.89

if.
TOTAL (} TOO:28 63:n 0 0 T7ll7 Tm339 0:04 444:04 l7O:"S7 07T:99 8:67 ~

ma
-a:r• Ilndicates incomplete readings for month meter was installed..,
;; 2necemberreading includes the first 10 days of January 1996. The total for December 1996 is 50~62 acre-feet larger'than total for January 8, 1996, in table 5 because of the 2·added days to the December
0
::::a reading (meter was read by the U.S. Geological Survey January 10, 1996)

i
if
:r
!:
ii
ii
::I
~

. :' .. .. .. .. • • .. • .. .. • .:•.• • .. • .. •



• • • • • ••• • • • . ' • • ... .. • • .. •
Table 7. Land use in 1968 and 1991 for subareas of the California Department of Water Resources' delta island consumptive-use model of the Sacramento-San
Joaquin Delta, California

[Values are in acres. <, actual value is less than shown]

Subarea

Land use 1 2 3 4 5

1968 1991 1968 1991 1968 1991 1968 1991 1968 1991

Subtropical fruits 0 0 0 0 0 0 0 0 0 0
Deciduous froits and nuts 208 513 0 0 1,691 1,904 240 176 238 381
Grain and hay crops 980 675 918 425 0 4,579 <1 546 0 890
Field crops 2,476 3,367 1,953 5,739 7,288 6,471 1,501 890 2,478 846
Tt:Uck and berry crops 5,125 2,740 7,353 2,291 2,969 1,849 774 1,716 1,075 777
Pasture 2,450 3,974 2,519 4,403 1,749 1,048 3,076 2,134 242 548
Vineyards 0 0 0 0 0 0 76 0 0 1,093
Rice 0 0 0 0 0 0 0 0 0 0
Idle 0 38 0 8 0 0 0 382 0 25
Semiagricultural 28 75 50 77 0 174 <1 108 0 69
Native 502 390 960 809 3,146 778 1,766 819 879· 308
Urban ·0 10 0 0 85 153 86 1,053 0 23
Undesignated 13 1 2 0 0 0 145 <1 0 3

Total acres Tr:182 lt7R3 TI:7'33 13:732 ~ 16:936 ~ 7124 4:9T2 ~
Double-crop acres 0 0 0 0 O' 27 0 159 0 51

~ Subarea
~ Land use 6 7 8 9 10I
N

1968 1991 1968 1991 1968 1991 1968 1991 1968 1991tv
Subtropi~alfruits 0 19 " 0 0 0 0 0 0 0 13
Deciduous fruits and nuts 46 21 2 0 56 0 153 281 1,055 1,080
Grain and hay crops 0 882 0 441 0 1,732 1,874 1,668 0 181
Field crops 2,665 2,316 2,092 2,605 3,172 6.C\89 2,116 3,336 892 454
Truck and berry crops 380 1,094 137 0 946 463 3,193 2,061 147 285
Pasture 1,195 1,045 62 0 521 380 1,851 556 270 167
Vineyards 0 202 0 0 0 0 23 1,174 0 153
Rice 0 0 0 0 0 0 26 0 0 0
Idle 0 23 0 38 0 646 34 1 0 1
Semiagricultural 0 34 0 2 0 47 40 128 0 32
Native 1,544 111 1,094 135 2,750 528 332 507 250 "245

Urban 0 111 46 213 5 51 279 428 0 5
Undesignated 29 0 0 0 2,986 0 53 0 0 0

Total acres s:B59 s:sss 3m 3A34 10,436 10:436 9,974 TOJ4O 2,614 !6T6
Double-crop acres 0 0 0 0 0 0 0 165 0 0

I;
::I
0-
C

"CD

...
~



... Table 7. Land use in 1968 and 1991 for sUb~reas of the Califomia Department of Water Re~·ources· delta island consumptive-use model of the Sacramento-San
CD

Joaquin Delta. Califomia-Continued

0
;1 Subarea
S-• Land use 11 12 13 14 1;5to,
:D 1968 1991 1968 1991 1968 1991 1968 1991 1968 1991
I
3· SUbtropical fruits 0 0 0 0 0 0 0 20 0 0.. Deciduous fruits ·and nuts 0 0 0 0 203 115 172 420 166 49enc Grain and hay crops 0 358 <1 0 0 357 0 3,263 1,381 1,306
i .Field crops 0 0 0 0 655 889 6,832 3,879 1,670 3,424
n Truck and berry crops 0 0 84 0 53 0 2,173 2,126 2,499 3,049
~ Pasture 0 0 22 78 151 0 551 1,170 5,049 3,134

I Vineyards 0 0 0 0 0 0 0 537 0 0.. Rice 0 0 0 0 0 0 0 0 0 0
:E Idle 0 0 0 0 0 3 0 23 0 33
i Semiagricultural 0 0 0 174 0 12 0 . 80 63 148
a. Native 31 444 650 350 492 165 2,250 440 293 251il

! Urban 1,529 836 1,925 2,079 174 188 <1 9 381 585
Undesigilated 78 0 <1 0 0 0 0 13 477 0

r; Total acres T:638 1:638 2:68T ~ 028 ~ lU7R TI:98O ll:979 11,979

. ~ Double-crop acres. 0 0 0 0 0 0 0 0 0 0

c Subarea
...Jl.

I

I
~

c Land use 16 17 18 19 20
I II\)

0- 1968 1991 1968 1991 1968 1991 1968 1991 1968 1991
~ ..

·ffI Subtropical fruits 0 0 0 0 0 0 0 0 0 0
n Deciduous froits and nuts 0 0 0 0 41 211 0 0 1,541 1,509
;;

Grain and hay crops . 0 347 0 127 12 1,473 1,573 3,299 424 871
51• Field crops 1,389 1,551 3 39 0 1,944 4,870 .5,211 3,529 2,537

! Truck and berry crops 647 0 0 0 143 1,054 3,574 357 1,270 1,952

Pasture 317 1,100 <1 22 167 2,790 <1 1,039 1,793 332

• Vineyards 0 0 0 0 .0 122 0 191 81 1,003
:a
c. Rice 0 0 0 0 0 0 0 0 ·0 0
8 Idle 0 1,373 0 67 0 20 95 134 0 267
.a

Semiagricultural 0 14 . 0 0 <1 80 7 52 80 139c
S" Native 3,198 1,149. 569 243 128 266 779 954 103 126

i' Urban 0 16 0 72 0 0 68 39 0 84

J Undesignated 0 0 0 0 7,224 0 75 0 0 0

Total acres 3:S3T 33SO 372 370 ?:7I5 ~ IT:04T lU76 I:82T s:B2O
·m 0 0 0 0 0 245 0 235 0 0
! Double-crop·acres
'i..,
'".-
0
:::I
....•if
:I'
!:
ii
iii'
::::Ia.

. ' • • • .. • • • .. • . ' .. .. (. .. .. .. .. ..
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Table 7. Land use in 1968 and 1991 for subareas of the California Department of Water Resources' delta island consumptive-use model of the Sacramento-San
Joaquin Delta, Califomia--eontinued

Subarea

Subarea-Jr.

~
I

'"(J1

'"::Ia.
c
I
...
U)

Land use

Subtropical fruits
Deciduous fruits and nuts
Grain and hay crops
Field crops
Truck and berry crops
Pasture
Vineyards
Rice
Idle
Semiagricultural
Native
Urban
Undesignated

Total acres
Double-crop acres

Land use

Subtropical fruits
Deciduous fruits and Duts
Grain and hay crops
Field crops
Truck and berry crops
Pasture
Vineyards
Rice
Idle
Semiagricultural
Native
Urban
Undesignated

Total acres
Double-crop acres

1968

o
28
o

166
97
o
o
o
o
o

123
88
o

3m
o

1968

o
106

o
655
412
96
o
o
o
o

322
o
o

T:39T
o

21

26

1991

o
<1

147
o
o

179
o
o
9
4

42
122

o
3'03

o

1991

o
118
290
628
233
162

o
o
o

39
122

o
o

1"3"92
o

1968

o
423

o
988
412
143

o
o
o
o

445
21
o

2;m
o

1968

o
118

o
<1

4
o
o
o
o
o
8
o
o

130
o

22

27

1991

o
435
586
705
234
218

21
o
o

28
190

17
o
~

o

1991

o
o
o
o
o
o

112
o
o
8

10
o
o

130
o

1968

o
250

o
5,422

509
91
o
o
o
o

2,642
23
o
~

o

1968

o
357

o
o

49
<1
o
o
o
o

16
3
o

4B
o

23

28

1991

o
275

2,665 .
4,922

199
351

o
o
o

40
446

39
. 0
~

o

1991

o
338

o
o
o
o
o
o

45
6

36
o
o

4B
o

1968

o
8
o

625
525
470

o
o
0'
o

293
37

1,299
~

o

1968

o
o
o

4,299
856
76
o
o
o
o

1,673
11
o

6:9B
o

24

29

1991

o
o
o
o
7
o
o
o
o

124
366

2,759
o

3:23"6
o

1991

o
o

1,993
3,396

o
o
o
o
4

18
1,340

165
o

6:9i6
o

1968

o
28

2,027
3,939
3,839

508
o
o
o

60
859
219
101

TI"3BO
o

1968

o
o
o

621
o

299
o
o
o
o

386
o

65
07I

o

25

30

1991

o
14

2,830
2,688
3,136
1,534

o
o

214
114
779
272

o
1T3ST

o

1991

o
o

228
201
366
413

o
o
o
6

130
'29

o
T:3TI

o



I\) Table 7. Land use in 1968 and 1991 for subareas of theCalifomia Department of Water Resources' delta island consumptive-use model of the Sacramento-San
0

Joaquin Delta, California-Continued

c Subarea;1
5'

31 33A1 Land use 32 34 35CD
CD

:h 1968 1991 1968 1991 1968 1991 1968 1991 1968 1991
!.c Subtropical fruits 0 0 0 0 0 ° 0 0 0 0ji
en Deciduous fruits and nuts 62 53 23 0 0 0 0 0 139 162
c Grain and hay crops 0 261 0 157 513 804 0 0 147 115
if Field crops 1,066 743 0 0 2,391 732 297 540 938 675
n Truck and berry crops 2,400 2,976 0 0 1,710 1,205 195 0 239 240
~ Pasture 2,491 2,242 1,864 1,652 1,206 1,091 37 0 610 101
!l Vineyard~ 0 0 0 0 0 0 0 0 0 182
CD Rice 0 0 0 0 0 0 0 0 0 0...
:e Idle 0 37 0 433 0 69 2,533 13 0 25
9 Semiagricultural 0 24 47' 52 0 12 8 6 0 15
Do Native 838 475 1,206 769 344 1,231 . 322 2,869 88 49D1

l Urban 0 25 256 332 192 1,227 0 0 0 °Undesignated 0 22 0 0 15· 0 35 0 0 0
.... Total acres 6,857 6158 3~ 3,395 6,371 6,371 3,427 3,428 2,161 2,164
I»

Double-crop acres 0 0 0 ° 0 ° 0 ° ° 0::I
Do
C: Subarea
(I)
CD

~

I

c Land use 36 37 38 39 40
~

A1
AT

1991 1968 1991 1968 1991I cr 1968 1991 1968 1968 1991
I'V ...
0) en .Subtropical fruits 0 0 0 0 0 O. 0 0 0 0

II
0 0 0 0 0 94 13 75 180 132n Deciduous fruits and nuts

ii1 Grain and hay crops 0 0 0 0 0 1,190 0 6,089 686 932
3 0 0 571 ° 0 2,815 11,658 8,281 2,331 2,195CD Field crops
::I 0 0 0 0 0 249 4,771 4,217 250 475

~
Truck and berry crops
Pasture 0 0 2,355 2,805 0 600 5,287 4,444 2,558 2~033

II Vineyards 0 0 0 ° 0 53 0 716 0 310
:I

0 0 0 0 0 0 0 0 325 0c.. Rice
0 Idle 0 0 0 16 0 422 0 381 51 0
II

0 9 0 192 10 377 36 63.a Semiagricultural 0 0c
87 626 729 0 .1,002 3,780 1,319 141 348:r Native 0

c Urban 772 685 8 0 0 4,360 153 245 0 71
CD 0 0 0 10,976 1 159 3 0 0
if Undesignated 0

TO:976 10,978 25,831 26,147 6J3R 6339- Total acreS 772 772 J:56O J;559
m 0 0 0 0 0 0 316 0 0
51 Double-crop acres 0
.":r
II

*'.-
0

':::1
-I
:t
if:r
!:
;-..
:::Ia.

III • ... .. • ..- .'. '. • .. .. • .. III III III III III ..



.. .' (.. • .. . '. .. • • .- • . '. .. • • ....
Table 7. Land use in 1968 and 1991 for subareas of the California Department of Water Resources' delta island consumptive-use model of the Sacramento-San
Joaquin Delta, Ca,lifomia-Continued

Subarea

Land use 41 42 43 44 45

1968 1991 1968 1991 1968 1991 1968 1991 1968 1991

Subtropical fruits 0 0 0 0 0 0 0 0 0 0
Deciduous fruits and nuts 23 28 0 0 0 0 0 0 0 0
Grain and hay crops 0 665 0 189 151 0 102 167 1 0
Field crops 1,495 1,511 1,787 2,569 lOS 0 201 768 <1 0
Truck and berry crops 1,906 1,027 597 242 222 0 385 307 0 0
Pasture 3,538 3,911 133 320 0 0 259 185 0 0
Vineyards 0 0 0 0 0 o· 0 213 0 0
Rice 0 0 0 0 0 0 600 0 0 0
Idle ° 235 0 25 0 0 0 0 0 0
Semiagricultural 0 272 0 15 0 14 10 9 0 0
Native 2,069 . 501 1,1'15 260 183 129 203 99 33 149
Urban 578 1,569 0 10 301 828 0 0 2,025 1,911
Uildesignated 0 -- 25 0 ·0 9 <1 . 9 23 0 0

Total acres 9,609 9,744 3,632 3,630 m 971 1,769 1,771 2,059 2,060
Double-crop acres ° 134 0 0 0 0 0 0 0 0

...Jl.

~ Subarea
Irv Land use 46 47 48 49 50

"""-J
1968 1991 1968 1991 1968 1991 1968 1991 1968 1991

Subtropic31 fruits 0 0 0 0 0 0 0 0 0 0
Deciduous fruits and nuts 0 0 0 0 0 0 0 0 0 0
Grain and hay crops 0 390 0 0 0 1,146 0 172 0 2,926
,Field crops 716 613 759 0 2,232 1,575 929 438 1,730 63
Truck and berry crops 471 254 0 0 306 0 837 1,147 434 0
Pasture 0 0 0 0 0 0 180 381 689 304
Vineyards 0 0 0 0 0 o· 0 0 0 0
Rice' 0 0 0 0 0 0 0 0 0 '0

Idle 0 0 0 0 0 0 0 32 0 481
Semiagricuitural 0 <1 0 0 0 4 0 32 63 14
Native 1,165 1,089 545 1,304 2,039 1,851 479 214 1,315 442

Urban 0 0 0 0 0 <1 0 9 0 0

Undesignated 0 7 0 0 0 0 0 0 0 0

Total acres 2:B2 U33 004 1,304 4,577 4,576 2,425 2A3 un 4:TIO
Double-~rop acres 0 0 0 0 0 0 0 o· 0 0

r;
::sa.
C
(I
CD

N



I:j Table 7. Land use in 1968 and 1991 for subareas of the California Department of Water Resources' delta island consumptive-use model of the Sacramento-San
Joaquin Delta, Califomia--.:.continued

0 --
11 Subarea
S-
m Land use 51 52 53 54 55CDep

1968 1991 1968 1991 1968::D 1991 1968 1991 1968 1991
!lc Subtropical fruits 0 O· 0 32 0 0 0 0 0 03.. Deciduous froits and nuts 0 0 3 1 0 0 0 0 0 0enc Grain and hay crops 0 1,334 0 401 0 0 0 1,344 0 643
i Field crops 4,074 3,464 1,216 2,916 402 2,215 2,638 1,982 1,083 1,001n Truck and berry crops 26 0 2,932 1,017 4,422 2,908 605 123 1,896 863i Pasture 0 0 0 6 0 0 0 0 0 389

Vineyards 0 0 238 475 0 57 0 0 12 0• Rice 0 0 0 0 0 0 0 0 0 ()..
~ Idle 0 46 0 50 0 29 0 0 0 139::;: Semiagricultural 0 25 0 32 0 36 0 11 0 17:r
0- Native 1,347 581 3,385 2,843 1,780 1,407 1,190 967 730 604il
E Urban 0 0 0 1 0 25 0 7 0 66
~ Undesigriated 3 0 0 0 73 0 0 0 2 0
(; Total acres 5A5O 5,450 7,774 7J74 6;(ti7 6;677 4,433 4,434 3J23 !:722
~ Double-crop acres 0 0 0 0 0 0 0 0 0 0
9-c SubareaCI..

-Jl.

I
0 Land use 56 57 58 59 60m

~ S'
I cr 1968 1991 1968 1991 1968 1991 1968 1991 1968 1991I\.)

ex> ..
f Subtropical fruits 0 0 0 0 0 0 0 0 .0 0
n Deciduous froits and nuts 0 3 0 0 0 0 0 0 0 0
D1 Grain and hay crops 767 596 0 1,309 71 712 922 1,756 765 1,073
:I 1,600 2,217 1,752 574 3,678 4,535 2,611 . 930 4,205 2,169.- Field crops
~ 623 405 0 15 2,549 1,025 798 2,582 1,068 1,952.. Truck and berry crops
~ Pasture 1,729 ·691 22 292 105 19 1,229 0 0 685
&» Vineyards 0 511 0 0 0 0 0 0 0 0
:I

0 0 0 0 0 0 0 0 0 0c. Ricea Idle 0 146 0 81 0 133 0 267 0 0
.a Semiagricultural 0 25 0 3 0 32 0 32 0 13c

488 791 289 644 670 391 311 800 8345" Native 323

i' Urban 0 0 0 0 0 0 0 82 0 112

if Undesignated 37 0 0 0 80 0 0 0 0 0
. Total acres .3P79 ~ 236S 2,563 7,127 ·7,126 3:93T 3:%0 ms 6]38
m

Double-crop a!=res 0 0 0 0 0 0 0 8 0 0a
":J'
&»

"..
0
~

-f

l:r
I:
;-
is"
:I
Go

• • !;• • • • •• .. • .. • .. • .. .. .. .. .. ..
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~ Table 7. Land use in 1968 and 1991 for subareas of the California Department of Water Resources' delta island consumptive-use model of the Sacramento-San
Joaquin Delta, California-Continued

0
Subarea;

:;-
• Land use 71 72 73 74 75ca,

1'968:xJ 1968 1991 1991 1968 1991 1968 1991 1968 1991
£
3 Subtropical fruits 0 0 0 0 0 0 0 0 0 0- Deciduous fruits and nuts 0 0 192 165 0 0 0 0 0 0f1Jc Grain and hay crops 0 882 0 1,530 0 3.,297 0 899 429 210
sa Field crops 752 0 3,393 5,084 1,438 2,672 429 0 356 30
n Truck and berry crops 153 0 360 25 488 62 612 749 3'61 0,
~ Pasture 169 74 573 63 8,493 3,910 0 0 0 188
• Vineyards 0 0 0 103 0 0 0 0 0 0CD.. Rice 0 0 0 0 0 0 0 0 0 0
~ Idle O. 257 0 45 0 2,255 0 40 0 80
;:;'

Semiagricultural 0 0 0 33 0 56 0 5 0 6::r
Q.

Native 286 148 3,211 546 2,848 993 1,117 453 190 149ill
~ Urban 0 0 15 151 43 143 0 13 <1 674
j!. Undesignated 0 0 0 0 0 <1 0 0 0 0
r- Total acres i3,6O D6I 7,744 7,745 13.,310 13,388 2,158 2J59 T:336 ~•::s Double-crop acres 0 0 0 0 0 79 0 0 0 0
9-
c SubareaUI

-""

I

CD

~
0 Land use 76 77 78 79 80..

I Dr
VJ 0' 1968 1991 1968 1991 1968 1991 1968 1991 1968 1991
0 ..

f1J Subtropical fruits 0 0 0 0 0 0 0 0 0 0• 0 0 0 ·0 0 0 1 0 0 0'n Deciduous fruits and nuts..
11II Grain and hay crops 0 .120 0 1,548 0 <1 0 79 1,374 456
:I
CD Field crops. 311 458 3,419 .3,365 1,148 1.,657 ·470 292 893 1,835
::I 399 321 470 192. 455 283 540 203 181 '412
9 Truck and berry crops

887 895 4,507 1,455 495 560 324 1.,418 285 11.4
f1J Pasture
11II Vineyards 0 0 0 0 0 0 0 0 0 0
::I

0 458 0 0 0 0 0 0 0c.. Rice 0
0

Idle 0 23 0 6,195 0 98 0 97 119 0
11II
.a Semiagricultural 0 13 0 20 0 0 0 26 10 11c
5" Native 263 47 10,998 7,058 710 208 887 103 252 300

.i' Urban 0 <1 0 0 0 0 249 252 0 0, Undesignated . 17 0 0 1 0 0 0 <1 15 0

Total acres T]77 1,877 ~ 19:"S34 .2;808 2]06 2,471 ~ m9 ~
m

0 0 18 0 0 o· 0 0 0 0a Double-crop acres
"a
::r
11IIe-
li"
0::s
-t•if
::r
~
iii"
Ii'
:s
Q.
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Table 7. Land use in 1968 and 1991 for subareas of the California Department of Water Resources' delta island consumptive-use model of the Sacramento-San

. Joaquin Delta, Califomia-Continued

SUbarea

Land use 81 82 83 84 as
1968 1991 1968 1991 1968 1991 1968 1991 1968 1991

Subtropical froits 0 0 0 0 0 0 0 0 ° 0
Deciduous fmits and nuts 0 0 0 0 0 0 2 5 31 40
Grain and hay crops 0 0 88 130 0 2,537 0 72 0 233
Field crops 0 56 139 212 2,357 1,231 432 438 703 1,604
Truck and berry crops 64 0 223 0 1,152 265 337 346 2,805 1,459
Pasture 95 61 236 308 0 0 15 192 1,049 1,943
Vineyards 0 50 0 0 0 0 0 0 0 0
Rice 0 0 0 0 0 0 0 0 0 0
Idle 0 0 0 0 0 26 0 13 0 39
Semiagricultural 0 0 0 3 0 221 0 8 10 70
Native 0 0 58 90 1,089 319 533 247 1,394 360
Urban 0 0 0 0 0 0 0 0 156 412
Undesignated 7 0 0 0 0 . 0 0 0 12 °Total acres 166 167 744 m 4398 4399 DT9 1,321 6J6O 6,160
Double-crop acres 0 0 o· 0 0 0 0 0 0 0

~

I
Subarea

~
I

Land use 86 87 88 89 90W
~

1968 1991 1968 1991 1968 1991 1968 19911968 1991

Subtropical fruits 0 0 0 0 0 0 0 0 0 0
Deciduous fmits and nuts 0 0 0 0 0 0 0 0 17 6
Grain and hay crops 0 0 0 0 0 795 0 0 0 68
Field crops 0 0 1,113 225 0 220 355 73 76 0
Truck and berry crops 47 51 112 582 0 0 0 0 5 98
Pasture 7 0 211 1,616 790 0 987 955 238 258
Vineyards 0 0 0 0 0 0 0 0 0 0
Rice 0 0 0 0 0 0 0 0 0 0
Idle ° 8 0 659 0 0 0 328 ° 0
Semiagricultural 0 0 0 54 0 0 0 0 0 0

Native 107 87 2,039 350 1,320 1,096 173 159 127 14

Urban 54 69 11 0 0 0 0 0 5 92
Undesignated 0 0 0 0 0 0 0 0 0 0

Total acres 215 m . 3,486 ~ mo 2,111 1,515 T:313 ~ 536
Double-crop acres 0 0 0 0 0 0 0 0 0 68

r-
II
::sa.
c
I
Nc.n



N Table 7. L~nd use in 1968 arid 1991 for subareas of the California' Department of Water Resources' delta island consumptive-use model of the Sacramento~Sanen
Joaquin Delta, Califomia.....-e6ntinued

c;
5' Subarea
I»caep Land use 91 92 93 94 95
:De 1968 1991 1988 1991 1968 1991 1'968 1991 1968 1991
3

0 0 0 0.. Subtropical fruits 0 0 0 0 ,0 0U)
c Deciduous fruits and nuts 0 0 273 22'2 0 0 0 0 0 79;. Grain and hay crops 0 24 16 91 0 268 29 0 259 571

~
Field crops 176 0 349 192 561 784 250 168 545 1,193
Trockand berry crops 219 44 15 8 304 16 190 159 267 190

S Pasture 132 514 151 59 601 217 0 171 2,264 685.. Vineyards 0 0 <1 64 0 0 0 0 0 0=: Rice 0 0 0 0 0 0 0 0 31 0::;
Idle 0 0 0 <1 0 107 0 0 18 71:r

Q. Semiagricultural 0 16 2 13 <1 75 0 1 0 22;

l Native 395 -275 7,6g4 15,036 3,918 3,255 64 34 860 1,428
Urban 9 58 19 152 1,656 2,839 0 0 0 25

t; Undesignated 0 0 7,328 0 519 <1 0 0 21 <1
:::s Total acres 93T 93T 15,837 15:837 7359 7,561 333 n3 4,265 4,264
9- Double-crop acres 0 0 0 0 0 0 0 0 0 0c,.

..Jlo.

I
CD Subarea

~
c

I !. Land use 96 97 98 99 100W ..
f\.) 0'

1968 1991 1968 1991 1968 1991 1968 1991 1968 1991..
~
n Subtropical fruits ' 0 0 0 0 0 0 0 0 0 0
iii Deciduous fruits and nuts 0 0 5 0 0 0 76 89 0 0:I
(I Grain and hay crops 0 0 73 0 0 0 0 0 383 181
i. Field crops 189 0 87 0 3S 30 52 0 611 1,067
~ Truck and berry crops 0 190 1 0 0 0 0 0 369- 276
• Pasture 0 0 2 79 0 0 0 92 129 0
::I 0 10 0 0 0 0 0 0c. Vineyards 0 0
i Rice 0 0 0 0 0 0 0 0 0 0
.D Idle 0 0 0 14 0 0 0 54 0 0c:; Semiagricultural 0 0 9 2 0 0 0 3 0 3

51 Native 38 36 32 90 11 3 600 490 90 60

J Urban 0 0 45 55 13 27 24 24 0 3

Undesignated 0 0 0 0 0 0 0 0 7 0
m 227 226 254 250 59 &)' 752 - 732 ~ .~

3 Total acres
." Double-crop acres 0 0 0 0 0 0 0 0 0 0
:r..•iii
0
::::I

~
if:r
!:'....
::::I
Do

• • • • • • • '. • • • • • • • • • • •
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N Table 7. Land·use in 1968 and 1991 for subareas of the California Department of Water Resources" delta island consumptive-use model of the 'Sacramento-SanCD

Joaquin' Delta, Califomia-Continued
0; Subarea
S"
I» Land use 111 .112 113 114 ~115CI

~ 1968 1991 1968 1991 1968 1991 1968 1991 1968 1991!.

~ Subtropical fruits 0 0 0 0 0 0 0 0 ',:0 0
rn Deciduous fmits and nuts '0 0 0 0 0 0 0 0 ,0 0
c Grain and hay crops 0 273 0 0 69 126 0 0 254 351i :Fi~ld crops 477 0 0 0 586 682 0 0 1'69 5Sn, Truck and berry crops 1,329 1,533 0 0 926 85 0 0 214 0:c Pasture 0 171 .0 -0 544 1,182 0 0 0 222
!! Vineyards 138 0 0 0 0 0 0 0 0 0CD.. :Rice 0 0 0 0 0 0 0 0 0 .0

~ Idle 0 397 0 0 0 45 0 -0 0 0
a. Semiagricultural 0 57 0 0 18 43 0 0 0 7
; . Native 926 436 248 250 111 58 87 87 92 93

J.. Urban 19 22 0 0 0 39 0 0 0 0
Undes.ignated 0 0 2 0 6 0 0 0 0 0

r- Total acres 2,889 2:889 250 250 2,260 2,260 87 87 729 728•:I Double-crop acres 0 0 0 0 0 0 0 0 0 09-c 'SubareaflO
~

I

CD

~
0 Land use 116 '117 118 119 120

I 'I.
W I»

~ 0' 1968 1991 1968 1991 1968 1991 1968 1991 1968 1991..
UJ Subtropical fruits 0 0 0 0 0 0 0 0 0 0•n Deciduous froitsand nuts 0 209 0 0 0 0 0 0 0 0ill
3 Grain and hay crops 718 264 370 . 320 0 0 0 3,208 118 529

'CD Field crops 366 178 118 342 0 0 6~407 5,204 249 731
:I.. Truck and berry crops 561 266 523 '148 0 0 0 337 746 '83
~ Pasture 65 785 0 194 0 0 165 0 0 0
• Vineyards 0 0 0 0 0 0 0 0 0 0:I
Co. 'Rice 0 0 '0 0 0 0 0 18 0 0
2 Idle 0 8 0 0 '0 0 0 0 0 0
.a

Semiagricultural 0 6 0 <1 0 .0 .0 17 0 20c
5" Native 230 209 85 92 182 182. 3,276 1,055 260 254
:i Urban '0 17 0 0 0 0 0 9 106 ,0, U·ndesignated <1 0 0 0 '0 ·· ..0 0 0 6 <1

m Total aCres l:94O 042 um t:096 'm 1"82 9148 .~ 1,485 1,617

a Double-crop acres 0 0 0 0 0 0 0 0 0 133
'a
5
flO
ii
0
:"

~
::;'
n:::r
!:
;;••:sa.
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w Table 7. Land use in 1968 and 1991·for subareas of the California Departmen~ of Water Resources' delta island consumptive-use model of the'Sacramento-San
o Joaquin Delta, qalifomia-Continued

~ Subarea•
i Land use 131 132 133 134 135 136 137ca
t 1968 1991 1968 1991 1968 1991 1968 1991 1968 1991 1968 1991 1968 "1991
CD

E Subtropical fruits 0 0 0 0 0 0 0 0 0 0 0 0 0 0
.? peciduous fruits and nuts 0 0 0 0 0 0 0 0 0 "0 0 0 0 0
&' Grain and hay crops 0 0 369 348 0 0 0 0 0 0 0 0 0 0
::l Field crops 0 0 0 526 0 0 0 0 1 0 0 0 27 0
n,· Truck and berry crops 0 0 545 3"1 0 0 0 0 0 0 0 0 0 0
~ Pasture 1,066 8 0 0 1 0 <1 0 0 0 0 0 0 0
• Vineyards 0 0 0 0 0 0 0 0 0 0 0 0 0 0
l Rice 0 0 0 0 0 0 0 0 0 0 0 0 0 0
~ Idle 0 2,488 0 0 0 0 0 0 0 0 0 0 0 0
9 Semiagricultural 70 137 0 3 0 0 0 0 0 0 0 0 0 0
Q, Native 1,908 346 302. 304 333 359 1,354" 1,365 122 123 3,602 3,602 1,505 1,533i Urban. 458 524 0 8 26 <1 12 <1 0 0 0 0 0 0
!. Undesignated 0 0 4 0 0 0 0 0 0 0 0 0 0 0
;.. Total acres 3302 3303 U20 rna 360 339 T:366 T365 123 n3 ~ ~ ~ 'I3!3
! Double-crop 'acres 0 0 0 0 0 0 0 0 0 0 0 "0 0 0
a.
C:: Subarea
I Total

...l. I 0 Land use 138 139 140 141 142
~ ..
~; . 1968 1991 1968 1991 1968 1991 1968 1991 1968 . 1991 1968 1991

(I) Subtropical fruIts 0 0 0 0 0 0 0 0 0 0 . 0 84
~ Deciduous fmits and nuts 0 0 0 0 0 0 0 0 0 0 27,558 21,184
iiJ Grain and hay crops 0 304 0 0 0 0 0 0 0 0 21,034 92,486
a Field crops 632 0 0 0 21 0 0 0 0 0 174,621 172,439a Truck and berry crops 0 0 0 0 O. 0 0 0 0 0 117,743 80,988
9 Pasture . 0 0 0 0 0 0 0 0 <1 0 108,510 100,056
g» Vineyards 0 0 0 0 0 0 0 0 0 0 772 9,222
~ Rice 0 0 0 0 0 0 0 0 0 0 2,303 18a Idle 0 298 0 0 0 0 0 0 0 <1 3,125 31,094
.a S. . .. Ita! 0 0 0 0 0 0 0 0 0 . 0 1,165 6,319
5. Nc:d:egncu ur 174 204 86 86 2,124 2,145 403 1,604 174 174 159,259 . 119,314
~ Urban 0 0 0 0 <1 <1 0 <1 0 <120,198 47,495
i U.· d· .", t d <1 0 0 0 0 0 1,201 0 0 0 42,630 748
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SUMMARY

Partial data on drainage returns and surface­
water withdrawals from March 1994 through January
8, 1996, are presented for areas of the Sacramento-San
Joaquin Delta.These areas cover most of the delta.
Measurements were made using flowmeters installed
in drain pipes and siphons, and estimates were made
using electric power-consumption data with pump­
efficiency-test data. In 1995, measured drainage
returns for 1\vitchell Island totaled about 11,200
acre-feet, whereas estimated drainage returns calcu- .
lated from power-consumption data totaled about .
10,600 acre-feet. Drainage-return estimates for most of
the delta totaled about 430,000 acre-feet for 1995. Sur­
face-water withdrawals onto Twitchell Island mea­
sured for 12 of21" siphons totaled about 2,400 acre-feet
for 1995.

Data on changes in delta land use between 1968
and 1991 are also presented. Maps of land use in 1968
were digitized and stored in a geographic information
system (ARCIINFO) and compared with digital land­
use information for 1991. Between 1968 and 1991,
native vegetation in the delta decreased by 25 percent
(about 40,000 acres), and grain and hay crops increased
by 340 percent (about 71,000 acres). For Twitchell
Island, native vegetation decreased about 77 percent
(about 850 acres), while field-crop acreage increased
by about 44 percent (about 780 acres).
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Removal of Selected Important
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Table A-I. Removal of Important Selected Water Quality Parameters
, from Twitchell' Island Drainage, '

Sampling Event 2

Alum treated Ferric chloride treated

Raw water Treated water Percent Treated water Percent
Parameter concentration concentration removal concentration removal

TOC 24.4 -- -- -- --
DOC 21.1 5.7 76 4.5 79

UVA254 0.948 0.161 83 0.147' 8.4

THFMP (DWR modified), Ilg/L

CHC13 1900 560 70 390 79

BDCM 340 250 26 220 35

DBCM 45 110 (140) 110 (140)

CHBr3 <20 <10 -- 12 --
TTHM 2285 920 60 732 68

THMFP (reactivity based), Ilg/L

CHC13 1400 330 76 220 84

BDCM 340 220 35 180 47

DBCM <50 130 -- 150 --
CHBr3 ' <50 18 -- 31 --
TTHM(~) 1740 698 60 581 67

HAAFP (reactivity based), Ilg/L

BAA <10 5.5 -- 2.8 --
BCAA 100 41 59 36 64

CAA <10 <1 -- <I --
, DBAA <10 22 -- 22 --

DCAA 480 67 86 46 90

TCAA 660 43 93 30 95

THAA6 1240 178.5 86 136.8 89
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Table A-I (continued)

Alum treated Ferric chloride treated
.. - ....

Raw water Treated water Percent Treated water Percent
Parameter concentration concentration removal concentration removal

Sulfate 76

Chloride 158 * * * *
TDS 530

BrQmide 0.5

aAll concentrates in mg/L unless otherwise noted.
b( ) signifies negative percentage removal; i.e., treatment causes an increase in concentration.
*Note: not enough sample Volume returned to run·these analyses; see Table A-2 for typical analytical results'~
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Table A-2. Removal of Important Selected Water Quality Parameters
from Bacon Island Drainage,

Sampling Event 1

Alum treated Ferric chloride treated

Raw water Treated water Percent Treated water Percent
Parametefl concentration concentration removal concentration removal

TOC 26.2 --- --- --- ---
DOC 24.2 11.6 52 9.0 63

UVA2S4 0.997 0.304 70 0.281 72

THFMP (DwR modified), Jlg/L

CHC13 2400 1200 50 980 59

BDCM 150 130 13 110 27

DBCM <20 <10 --- <10 ---
CHBr3 <20 <10 --- <10 ---
TfHM 2550 1330 48 1090 57

THMFP (reactivity based), Jlg/L

CHCl3 1800 790 73 670 63

BDCM 150 130 13 130 13

DBCM <50 <20 --- <20 . ---
CHBr3 <50 <20 --- <20 ---
TTHM(R) 1960 920 53 800 59

HAAFP (reactivity based), Jlg/L I

BAA <10 <4 --- <4 ---
BCAA 46 36 22 38 17

CAA <10 <4 --- <4 ---
DBAA <10 <4 --- <4 ---
DCAA 650 240 63 210 68

TCAA 1000 280 72 220 78

THAA6 1696 566 71 468 72
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Table A-2 "(continued)

Alum treated Ferrie chloride treated
.....

Raw water Treated water Percent Treated water . Percent
Parameter concentration concentration removal concentration removal

Sulfate 284 345 (21) 310 (9)

Chloride 98 96 2 131 (34)

TDS 708 747 (6) 727 (3)

Bromide 0.15 0.,16 (7) 0.16 (7)

aAll concentrates in mg/L unless otherwise noted. .
b( ) signifies negative percentage removal; i.e., treatment causes an increase in concentration.
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Table A-3. Removal of Important Selected Water Quality Pa"rameters
fro~Bacon Island Drainage,

Sampling Event 2

Alum treated Ferric chloride treated

Raw water Treated water Percent Treated water Percent"
Parameter concentration concentration " removal concentration removal

TOe 14 -- -- -- --
DOC 11.4 2.8 75 2.3 80

UVA2S4 0.502 0.097 81 0.080 84

THFMP (DWR modifled),Jlg/L

CHC13 1200 340 72 260 " 78

aDCM 130 100 23 94 28

DBCM <20 21 -- 27 --
CHBr3 <20 <10 -- <10 --

" TTHM 1330 461 65 381 71

" THMFP (reactivity based), f.1g/L

CHC13 880 190 78 120 86

BDCM 130 92 "29 80 38

DBCM <30 40 -- 40 --
CHBr3 <30 <10 -- <10 --
TTHM(R) 1010 322 68 240 76

HAAFP (reactivity based), f.1g/L

BAA <6 2.4 -- <I --
BCAA 38 23 39 18 53

CAA <6 <1 -- <I --
DBAA <6 5.4 -- 5.4

DCAA 310 51 84 35 89

TCAA 480 "43 91 19 96

THAA6 828 124.8 85 77.4 91
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Table A-3 (continued)

Alum treated Ferne chloride treated

Raw water Treated water Percent Treated watei-" Percent
Parairietefl concentration concentration removal concentration removal

Sulfate -34

Chloride
..) .

58 * *' * *"

TDS 293

Bromide 0.18

BAll concentrates in mglL unless otherwise noted.
b() signifies negative percentage removal; i.e., treatmentcauses an increase in concentration.
*Note: not enough sample volume returned to run these analyses; see Table A~2 for typical analytical results'.

./,
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Workplan for the Barker Slough Watershed
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WORKPLAN FOR THE BARKER SLOUGH WATERSHED
Municipal Water Quality Investigations Program

Version: September 25, 1996

Introduction

The California State Water Project Sanitary ,Survey Update, 1996 report
identified the North Bay Aqueduct as having several water quality issues which concern
the SWC by using it as a source of drinking water. Several water quality issues have
been identified which require additional work to characterize the nature and extent of
the probl.em and .means of addressing them. These water quality issues include
elevated levels of organic carbon, trihal·omethane formation potential, metals, and
coliforms in the Barker Slough watershed. This workplan was developed to investigate
these problems, identify their sources, and to identify practices to improve water q'uality
in the watershed.

This workplan has been revised to incorporate elements of proposal by NBA
contractors. The concepts of dividing the workplan into two phases and specifying two
elements of monitoring as suggested by the NBA contractors have been adopted.
Efforts were made to sample at the frequency suggested by the NBA contractors within
the budget set by the SWC.

Study Objectives

The Study's objectives are to determine the magnitude -of the water quality
problems in the watershed, to isolate sources of problem water quality constituents
within the watershed, and to suggest management practices to improve water quality
within the watershed.

The following questions are to be addressed:

• What is the seasonal variability in water quality of water sources flowing into
Barke~ Slough?

• What are or might be the causes of these changes and do they relate to
upstream or nearby la.nd uses or sea water intrusion?

• How does the water quality of Calhoun Cut, Barker Slough, C:"ind Lindsay Slough
affect the water quality at the Barker Slough Pumping Plant?

• Are there serious concerns about the water quality at the Barker Slough
Pumping Plant with respect to treating water to meet new drinking water
standards?
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• What actions could be taken to protect and improve the water quality of the
North Bay' Aqueduct?

Scope b'f Work

This study Was designed to begin July 1, 1996 and to' continue until June 30,
1997. A progress report was produced six months after the Study began. This
progress report included an analysis of at least two mO,nths of water 'quality monitoring
data.

" The work was divided into two phases. The first phase quantifie,d water quality
constituents at the macro level and the second phasewHI identify specific poHuta'hts
and will look atm'itigation measures for those pollutants.

The frequency of sampling was the same for dry and wet weather seasons. Wet
weather sampling was, conducted in conjunction with storm events. It replaced one of
the scheduled samp'ling collections during selected rain and run,off events, where
pos'sible~ The dry weather season is defined from April 16 through Oc~ober 15. The
wet weather season is defined as October 15 through April 15. At lea,st two months of
dry weather sampling was obtained.

The work was divided into general classes of pollutants. Within each class of
pollutants, grab sample data (Element 1) and grab sample data' (Element 2) are defined
as sp!ecified beldw.

Element 1 near real-tim'e water quality data was continuously monitored at
'Ba'rker Slough Purhping Plant and is available on the Bulletin Board. This information
can be used by the NBA water treatment plants for operational purposes.

. Element 2 comprises the database of constituents monitored for long-term water
quality i~provements. The Phas'e I sample locations initially identified are:
(1) upstream of Barker Slough Pumping Plant (Cook Lane); (2) Barker Slough Pumping
Plant; (3) Calhoun Cut; and (4) Lindsey Slough, west of the juncture with Cache
Slough. The data are not real-time and include, coliforms, dissolved organic, TOC, EC,
turb'idity, pH, alkalinity, metals (AI, Fe, Mn), pesticides and organic compounds. This
information is useful for diagnosis purposes and for trending. Upon evaluation of the
ma~cro data collected at these locations, a second set of sample locations were
ide:ntified., Sampling duration, prior to evaluation of the data, is two months.
Additionally, tidal influence was logged during sample collectiqn for evaluative purposes
in regard to grab samples.
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Phase I

Phase 1 identified water quality constituents by quantification and analyzed the
impacts. Water quality .sampling are summarized in Table B-1. Analytical and staff
costs are summarized in Table B-2.

Dissolved Organic Carbon, Total Organic Carbpn, and Trihalomethane Formation
Potential .

Monitoring data collected for the 1996 Sanitary Survey Update indicated that the
NBA had higher levels of DOC, TOC, and THMFP than were seen in other parts of the

.SWP. These elevated levels appear to occur more frequently during the wet winter
months.

I. Element 1

a. Samples were collected by grab and analyzed for the constituents: DOC,
EC and turbidity.

b. A TOe autoanalyzer was not used.

I. Element 2

a. Grab samples were collected from the following stations (see Table B-1
and B-2, and Figure 7-1 in Chapter 7) and analyzed for THMFP, DOC,
EC, turbidity, pH, dissolved oxygen, and temperature.

1. Upstream of Barker Slough Pumping Plant (Cook Lane)
2. .' Barker Slough Pumping Plant
3. Calhoun Cut
4. Lindsey Slough

b. Sample Frequency

1. See Tables B-1 and B-2.

In addition, DWR's O&M collected samples at Barker Slough Pumping Plant on a
monthly basis and analyzed those samples for THMFP and TOC..

Turbidity

Turbidity was identified in the Sanitary Survey as a parameter-of concern in the
Barker Slough watershed. Elevated tur~idity is seen most often during the winter
months.
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Table B-1. Wa~er Quality Sampling Su~mary

Parameter Sampler Frequency Sample Site~

Element 1: Grab Sample Monitoring

TOG MWQI/O&M weekly I weekly UpPP, CC, LSI PP

EC MWQI/O&M weekly I weekly UpPP, CC, LS I PP

Turbidity O&M daily PP

Alkalinity O&M weekl.y PP

Element 2: Grab Sample Monitoring

THrv1FP O&M monthly pp'

TOC MWQI/O&M weekly I weekly UpPP, CC, LS I PP

DOC MWQI/O&M weekly I weekly UpPP, CC, LS /PP

EC MWQI/O&M weekly I weekly UpPP, CC, LS I PP

Turbidity MWQI/O&M weekly I weekly· UpPP., CC, LS I PP

pH MWQI/O&M weekly I weekly UpPP, CC, LSI PP

UVA MWQI/O&M weekly I weekly UpPP, CC, LS I PP

Suspended O&M quarterly PP
Solids

Metals MWQI/O&M weekly I weekly UpPP, CC, LS I PP
(A:I/F:e/Mn)

Pesticides and MWQI/O&M see Table 7..2 U.pPP, CC, LS I PP,
oth~r Organics

Coliforms MWQI/O&M weekly I weekly UpPP, CC, LS I PP

PP-Barker Slough Pumping Plant, UpPP- Upstream of Bark~rSlough Pumping Plant
at Cook Lane, CC- Cal~oun Cut, LS- Lindsey S·lough, west of the juncture with
Cache Slough
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TABLEB~2. Cost of MWQI Analyse. and Staff Time

. laboratory Number of Freqency Samples Sampling Number of Cost per Total
Analysis Stations OIW per Month Period Samples Lab Sample($) Cost ($)
Coliforrn- 12 DLA

Fecal 4 weekly 40&M 52 weeks 208 Bryte 25 5,200.00

THMFP 1 monthly 10&M 1 year 12 Bryte 120 ,1,440.00
12 DLA

TOC 4 weekly 40&M 52 weeks 208 Bryte 35 7,280.00
12 DLA

DOC 4· weekly 40&M 52 weeks 208 Bryte 35 7,280.00 !

Alkalinity 1 weekly 40&M' 52 wee.ks 52 Bryte 12 624.00 i

12 DLA
UVA 4 weekly 40&M 52 weeks 208 Bryte 12 2,496.00

4-Sept 3/DLA-10&M*
Pesticides 4-first event 3/DLA-1O&M·
and Other 6 4-Mar
Organics 2 Causeway 5-DLA,1-0&M aSK

4-Jun 3-DLA-1-0&M 1 year 14 Bryte 1000 14,000.00
Metals 12DLA

AJ, Fe, Mn 4 weekly. 40&M 52 weeks 208 Bryte 69 14,352.00
12DLA

Turbidity 4 weekly 40&M 52 weeks 208 Bryte INC ·0
12 DLA

pH 4 weekly 40&M 52 weeks 208 Bryte INC 0
12 DLA

EC 4 weekly 40&M 52 weeks 208 Bryte INC °Total Cost
of Analyse.s $ 52,672.00

Staff Time Number of Duration Frequency Total Fraction Total Cost
Staff Hours ofaPV ($)

.Fie.ld
Preparation 1 2 hrslweek 52 weeks 104 0.06 $ 6,000.00
Sampling 2 8 hrslweek 52 weeks 832 0.47 $ 47,0(;>0.00
Mapping 1· 8 hrsweek 4 weeks 32 0.02 $ 2,000.00

Data Mgmt 1 8 hrsweek' 4 weeks 32 .0.02 $ 2,000.00
Report
Writing 1 . 8 hrsweek 8 weeks 64 0.03 $ 3,000.00

Publication 1 8 hrsweek 4 weeks 32 0.02 $ 2,000.00

Project
$ 10,000.00·Management 1 4 hrsweek 52 weeks 208 O.t

Total Staff ,1304 0.72 S 72,000.00

Total '$ 124,672.00

.Note: OIW refers to DryseasonIWet season
INC: Include with staff time costs
• Routine monitoring under other programs
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I. Element 1

DWR's O&M has an automated turbidity meter installed at the Barker Slough.
Pumping Plant and collected samples daily.

II. Element 2

a. Grab samples were taken from the foll.owing stations and analyzed for
turbidity.

1. Upstream of Barker Slough Pumping Plant (Cook Lane)
2. Barker Slough Pumping Plant
3. Calhoun Cut
4. Lindsey Slough

b. Sample Frequency

1.' See Tables B-1 and B-2.

pH and Alkalinity

I. Element 1

Samples were collected by grab at Barker Slough Pumping Plant for alkalinity
analysis. The samples were not analyzed for pH due to possible changes in pH
as the samples were held in the autosampler before sample retrieval'.

II. Element 2

a. Grab samples were taken from the following stations and analyzed for pH.

1. Upstream of Barker Slough Pumping Plant (Cook Lane)
2. Barker Slough Pumping Plant
3. Calhoun Cut .
4. Lindsey Slough

b. Sample Frequency

1. See Tables B-1 and B-2.
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Metals

In the Sanitary Survey Report, aluminum (AI), iron (Fe), and man'ganese (ryln)
were found to exceed secondary maximum contaminant levels on an infrequent basis.
Theexceedances occurred only during the heavy runoff in the winter 'months.
.Identification of the source(s) of metals primarily aluminum, iron, and manganese are of
long-term importance to the NBA users.

I. Element 1

Not applicable.

II. Element 2

a. Grab samples were collected at the following stations and analyzed for
the metals aluminum, iron'and manganese.

1. Upstream of Barker Slough·Pumping Plant (Cook Lane)
2. Barker Slough Pumping Plant
3. Calhoun Cut
4. Lindsey Slough

b. Sample Frequency

1. See Tables B-1 and B-2.

Pesticides and Organic Compounds

L Element 1

Not applicable.

II. Element 2

a. Grab samples were collected at the following stations and analyzed for
nitrogen and phosphorus pesticides, chlorinated pesticides, volatile
organics, carbamates and solvents.

1. Upstream of Barker Slough Pumping Plant (Cook Lane)
2. Barker .Slough Pumping Plant

.. 3. Calhoun Cut
4. Lindsey Slough
5. Yolo Causeway

. B-9



B. Sample Frequency

1. Samples were collected during March, June, September, and
Decemb~r. Wet weather samples (March and December) were
obtained approximately after a 36-hour rain event or 'after 1-inch of
rainfall. Single samples were collected during the dry weather
season (June and September). Tidal action was logged during
both wet and dry'weather sampling.

2. See Tables B-1 and B-2.

Giardia and Cryptosporidum

Giardia and Cryptosporidium sampling are Phase ·11 activities.

Coliforms

Enumeration of coliforms is im.portant to the NBA water users.

I. Element 1

Not applicable .

II. Element 2

a. Samples were collected with the use of a Colilert sampling system at the
following stations.

1. Upstream of Barker Slough Pumping Plant (Cook Lane)
2. Barker Slough Pumping Plant
3. Calhoun Cut .
4. Lindsey Siougn

b. Sample Frequency

1. See Tables B-1 and B-2.

Summary of Water Quality Sampling and Cost Analysis

. Table B-1 summarizes the water quality sampling that was oonducted for .
Phase 1 of this Study. Table B-2 presented the analytical and staff costs for the Study.
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Phase 2:

Based on the evaluation of information from Phase 1 and consultation with the
NBA contractors, further characterization and identification of problem water quality
constituents sources will be co.nducted. This may includ~ a survey of land use
practices, further physical reconnaissance, watershed mapping, consultation with local
agencies for additional information and monitoring data, and a review of best
management practices. The following water quality constituents will be evaluated
based on their effects on water quality.

DOC, TOC, THMFP and Turbidity

Land use practices and other contamination sources will be identified. This may
include source identification sampling on the upstream segments and tributaries of
Barker Slough. Estimating livestock grazing may occur. Applicable best management
practices will be reviewed. Special studies examining reducing th~ levels of these
problem water quality constituents may be initiated.

Metals

Sources of metals will be evaluated and mitigation measures identified.

Pesticides and Organic Compounds

In order to determine problem water quality constitue~t sources, organics
analyses to distinguish between natural and synthetic organic substances may be
performed.

Giardia and Cryptosporidium

Sampling for Giardia and Cryptosporidium may be initiated during Phase II in the
Barker Slough watershed dependent upon consultation with the Sanitary Survey Action
·Committee.

Coliforms

Land use in the watershed that may contribute to high coliform Will be
investigated. Best management practices that would ·Iead to reductions in coliform
counts will be reviewed. . .
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Study Coordination:

There will be coordination meetings be~een ·DWR· and the NBA contractors. In
addition, progress reports will be delivered to the MWQI Technical Advisory Committee
at the quarterly meetings and at meetings of the SWP Sanitary Survey Action
Committee.

Reports:

A progress report from the Study was prepared on December 30, 1996 and a
final report from the Study was prepared on Novemb.er 30,1997.

Data Availability: .

Data from' the Study will be stored at DWR Headquarters in the Water Quality
Assessment database. The data will b.e available to NBA contractors, ·Sa.nitary Survey
Action Committee members and MWQI Technical Advisory Committee members
through the MWQI Bulletin Board System. Data that are put on the Bulletin Board
System may be preliminary sU'bject to change upon further quality review. Preliminary
data should not be published but should be used for interna··1 purposes only.
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USEPA Information Collection Rule
Performance Evaluation
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
CINCINNATI, OHIO. 45268

Office of Ground Watet and Drinking Water
Teehnic<l1 Support Center

October 7, 1996

Rick Danielson
BioVir Laboratories
685 Stone Road
Benicia, CA 945 10

Dear Dr. Danielson:

Your response addressing actions taken to correct deviations found during the on-site audit of
your' laboratory for analysis of protozoa for the Information Collection Rule (ICR) has been
received and is cotnpJete. Laboratory approval is based on acceptance of the feR application
and satisfactory completion of the PE samples and on-site evaluation. Approval of your
laboratory now awaits only the determination of principal analyst approval based on the
protozoa performance evaluation samples. You will be notified when this process is con~plete.

If you hav~ any questions, please contact me by phone at 513.569.7944, PAX at 513.569.7191
or e-mail atfeige. maryann@epaJn~.epa.gov.

Sincerely,

Y1Jlet 'HJ' CL'lt~J- i'l~l'G
Mary Ann Feige, ICR Microbiology
Laboratory Coordinator
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
CINCINNATI, OHIO 452~8

Office of Ground Water and Drinking \Vater
Tcchnic:l1 Support Cellter

Jal1unry 21_ 1997

Richard Danielson
BioVirLaborato-ries.. Inc.
685 Stone Rd
.Benicia,CA 94510-

Subject: IeR ColiforJl1 Laboratory ApljrovaJ for ICRCA083

Dear Richard Danielson:

'·our apptJcatiolt" sUDlllitted to EPA secking IC.f{· co {iforl11 laboratory npproval has becn
revie\ved and approved. Your laboratory"s feR identificnliol1 1l11lJlber is listed abovc. If your

lab<?ratory has 3.pplied to perfonll chenlical anal)~sis for the ICH... you ,vill.note thai the san~c 10·
Ilulnber is or \vill be assigned for ICR ChCJ11istry lab approval.

Laboratories are rClllindcd that \vhen a utility 1l1usl sarllplc both source \valer and finished
,vater. the colifonn Illethods used for each snlllplc type should be idcnticnl. All snlnples (source
and fin;shed) In liS! be nl1nJyzcd quantitativcly in order to dc{crll1inc the level of orgnniSJ11S in 2rlch

snlllp Ie.

If CoHlert values arc re'ported using the IC:R ''''lter lit ility soft\vnre for lolnl colironn and
Escherjchia coli, they 111Ust be qunnt itnti\'c lllllll bers and rcp"ortcd onlhe sort \~'a ..e data base under
'~Multiple Tubc Ferlllcntntioll Technique .... since (he Coiilert "ralucs nrc cs(ilnate~ lIsing Most
Probnble NtlJllbcr ( [vI PN ) tab les ns arc the fvl1"F ,·('dues.

Your npproval stntus.and feR Illl111bcr ha\'c been.fot-,vnrdcd to t·he Safe Drinking Water
Hotline (800/426-4791) for inclusion into their list of Ie R npp'ro"cd laboratories. Your approval
status ,viII be l11aintnined during the Ie R by your Inbor().lory~s continued certification for colifornl
anaJysis by your state, etc..

rfyou ,,,·ish to COl1Ullcnt or have questions on this dclerltl inatioil, please ,,,rite to:

Ie R Laboratory Coord inalot (C'o Jiforlll)
U. S. EPA

Technical Support Ccnter-(MS-140)
26 W. Martin Luther King Drive

Cincinnnt i.. 0 H 4520R

Sincerely_

~./

cst rick.
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Appendix 0

California Department of Health Services
Certification for Microbiological Testing
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ITATE OF CALIFORNIA-HEALTH AND WELFARE AGENCY ?ETE 'NllS'ON. Governor

~~P~R~~~:~TOF HEALTH SERVICES
-:~RKE'LEY,CA 94704-1011

(510)540-2800

I
November 21, 1996

Sincerely,

If you have additional questions, please contact Riz Parangalan at (510) 540-2800.

Your continu~d cooperation is essential in order to establish a reputation for the high 'quality of the
data produced by environmental laboratories certifi,ed by the State of California.

This is to advise you that the laboratory named above has been certified as Jon en'...ironmental testing
laboratory pursuant to the provisions ofth~ California Environmental LaboratoI:' Improvement Act
of 1988 (Health and Safety Code, Division 1, p~ 2, Chapter 7.5, commencing with S~ction

100825).

Certificate No.: 1795

D-3

77~ c' IG-L~~~
George C. Kulasingam" ~h.D ... Manager
Environmental Laboratory

Accreditation Program

Richard E. Danielson, Ph.D.
Biovir Laboratories, Inc.
685 Stone Road
Benici~ C~~ 94510

Dear Dr. Danielson:

The tields of testing for which this laboratory has been certified under this ..~,ct are indica~ed in the
enclosed "List of Approved Fields of Testing and Analytes." Certification shall remain in effect until
August 31, 1998 unless revoked. This certificate is subject to an annual fee as prescribed by Section
I00860(a), Health and Safety Code.. on the anniversary date of the certificate. Your application
for renewal must be receiv~d90 days b,efore the expiration of your certificate to ,remain in force
according to the California Code of Regulations, Title 22, Division 4, Chapter 19, Sections 64801
through 64827.

Please note that your laboratory is required to notify the Environmental Laboratory i-\ccreditation
P~ogram of any major changes in the laboratory such as the transfer of ownership.. change of
laboratory director, change in location, or structural alterations which may affect ad,tersely the
quality of analyses (Section 100845(b)(d), California Health & Safety Code).

Enclosure
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Microbiology of Drinking Water 3nd .Wastewater

1.1 Total CoJiforms in Drinking Water by ~ultiple Tube Fermentation
Fecal Coliforms/E. Coti in Drinking Water by Multiple Tube Fermentation

1.1 Total Coliforms in Drinking \Vater by.Membran.e FiIteration
Fecal Coliforms/E. Coii in Drinking Water by Membrane Filteration

1.3 Total Coliforms and E. Coli in Drinking Water by MMO-MUG
1..+ . Total Colifonns in Drinking \Vater by Clark's Presence/Absence

Fecal ColifonnsiE. Cuii :n :Jrinking ~}./ater ~y Clark's PresenceiAbsence
1.5 Heterotrophic Plate C0unc
1.6 Total Coliforms in Waste',vater by Ytuitipie Tube Fennentation
1.7 Fecal Colifonns in \\/asre\varer by Y1ultip·ie Tube Fennenration
1.8 Total Colifonns in Waste\VClter by ~/(embrane Filteration
1.9 Fecal Coliforms in \Vaste'.vate:- by Membrane Filteration
1.10 Fecal Streptococci or E:uerococci by ~ultiple Tube Fermentation
1.1 1" Fecal Streptococci or E:1terococci by Yfembrane Filteration
1.12 Drinkirlg \Varer Source Enumeration

CALIFORNIA DEPAR11v1ENT OF HEALrn SERVICES
ENVIRONMENTAL LABORATORY ACCREDITATION

List of 4-\pproved Fields of Testing and AnaJytes

8 iovir Laboratories, [nc.
685 Stone Road
Benici~ C~~

TELEPHONE No: (707) 747-5906
C~-\LIFO~'JIA COUN1Y: Solano

CERTYFTC~~TE ~U~1BER: 1795
EXPIRATYON DATE: 08/31/98

I
I
I
I
I
I.
I
I
I

.~**••*.***•••••*.****.****••••••••*.*.* •• *••• *** ••• * •••••••*•••••- •••••••••••* ••••---*._......•-..•_-...
(112196)
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AppendixE

Total/fecal coliforms, Clostridium perfringens,
and E. coli Quality Control Results
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..... ' ' .
Total/fecal ColiformslE. coli and Clostridium perfringins

Quality Control Results

m
I

W

DWRQC COLIFORMS I . ... ..1 ....- --- - --_.-.... - ..........__ .. . .. _...- .... .. _........ _. - _..... . ........ _ ..
.............

DWR# BVII Media Exp. Media pH Media Sterility Media Growth Controls 35 C -'ncb 44.5C WB_._..- -_._- _._ .. _.. .._-_.__.. __._._-_. --_.. --_.._._ .._-_ ..- ._. _._----_ ...- _._....... _- -----_.... --- -- --_.- -_ ... ---_. --- -----_...... _. ... ' -- _..-- ._--_....._. ... _.- - .__.... -- -..... - -_.-.... - --'-'---- --_ ..._- -_... _...-._---_.

. LT81 8GB 2 EC~MUG 3------t-------..-- .- ._------_ .. ..-._---_ .._....- -._.... ---_._._-_.." .. _......._.......--- -----...- - - . -........--- ---_...... _.. ---........ _....... ..__..._----- -----_.__ ... - - _..........- ...... _-. -- -._..-._•.._- 1---._--_ .._--

061016 8960744E ~ +) (+ ) (+ ) (+) (+ ) ~_J_-t.l_ .._ (+ ) ( +)- _._- f----...---------1--._----------- ----_...-._-- _ ...._----_.-
~ ...__.._.. ~ '-~.'''- ._--_.- -_..

061017 8960744F (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+) (+ )- -- ----_.._-_.-- --.----_._----_..- ~._ .._-------1----_._-_... ._ .._~-~ .._--~ .-...._.- _.__._-_._.~-
-'~"'------

061019 8960744G (+ ) (+ ) (+ ) (+ ) (+ ) ( +) (+ ) ( +)- ---_.__ .~---- .. _-_._._..._- ---_...__...._---- --_._---- ---_._-_.. -
_.--'--'-~--'-' -- -_. --- ..-"- ----- ....-.._.__._-~ ...- ------------

061018 B960744H (+ ) (+). . (+ ) (+ ) (+) (+ ) (+) (+ )-_._._--- f---..------.- .--t-----. -_._-- ._.__._- _________ R._ .__
-"-'.'_.'._'-' - ---_..-..-._-_._. ------_...._--

061020 B960746C (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+ )..~._---- -1'------ --_.-f------.--1-------.-- -_._--
~---

061021 896074aO (+ ) ( +) ( +) (+ ) ( +) (+ ) (+ ) ( +)- _.--- _._--f-----. ---------- --------
PPl 89607490 (+ ) ( +) . (+) . (+) ( +) (+ ) (+ ) (+ )

--_.-
PP2 B960749E (+ ) (+ .) (+ ) (+ ) (+ ) (+ ) (+ ) (+ )._---- -----------------r--- --'---~----
PP3 8960749F ( +) (+ ) (+ ) (+ ) (+) , ( +) .( +). (+ ).. _---- ._---------, - - .._." --' --_........ _. ~.~._ ..._-_.- _.- .~ ...- .. _----.__......_.- .- ........... - ......

-~_._-----
--_. __ .._... _-_. ~ ...

.~ '~-"." __ ""' .._......._- .._-_._- •... '_R __..... ____._...__

061106 89608000 (+ ) (+ ) ( +) (+ ) (+ ) ( +) (+ ) (+ )
.._---- _._--------- .. _.__....- .. _..__._.._...-._. -_.._._- ._'--- - .._._._._- -----_ ..._----- -_.._._-_._--. _._ ...._-- --_. -_..• - ---------- ------_. --

061107 B960800E (+ ) ( +) (+ ) (+ ) ( +) . ( +) ( +) (+ )
f-----. .r-----------.---- 1--------------.-.-._- -_._._. -._._. --- -------_..- ------....__. . _.__.._--_._-f--.---- -----_._---

·061108 . B960800F ( +) ( +) .._,-__.___ ..._t±1._______ (+ ) (+ ) r--_l±_.L_ ...- (+ ) (+ )
~-------- -'--"'-- --." _._--_. .__ . -_.. _.._-_.. - _._--------- - _.---_.- - ....._- ._----_. .._- -_..._~_.~

C962224 B960805F (+ ) . (+)
_.-_. _....'. __ . ~ .~. ~._.~_ .. _._----_. (+ ) (+ ) ( +) ( +) (+ )----_. --_.......0-_----- ------ - ---~ --_.__ .. ....... __ ...~~- - ._ .. - ..._. _...._...

~ .. -_.._...... ~ ._- -" ..._...-----... _"_"._____R_"__ .. _._.-- ....--- .- ---------- ._ ..... _~_....._.~------

C962225 B960805G (+ ) (+ ) (.+- ) (+ ) ( +) (+) (+ ) (+ )- .._---_._. .._----_._ .. . '--'- -----_... M.•_. ~ ........_.' _.... . . .......... - ....... .. . . _ .. _..... _ .. _... . .. _.- - ~ . . .. -_ ....... _.... - ..-. _ ........- ....... _.- -_ ...._..... __ .__ .- - ...._.... _.- ...-....._--
C962226 B960805H (+ ) (+ ) (+ ) .(+) (+ ) (+ ) ( +) (+ )-_. . - ,--_._-_....._- .. ~.. -_ .._- ....-_.- - ....... _._ .. "-"-'-' _..._...- .-¥ .... ..- - _..•._. __ .. _.- _•... .. - ._... ~ .. _... - - . .. _-.'----_._._- .... __ ..-........... _- - .- _ ..... M_.__.. _.___•__ ...._- .._--_.~---- ---_. ----_....__ ._...

C962227 89608051 ( +) ( +) ( +) (+ ) ( +) ( +) ( +) (+ )-'-_.- -----.-._~.
_ ....___ •. ___ •. _ '~"R .........

~~ .~ -..__ .._.. - .._--- _..~...... ..- .... . __.. -- --, -_ .. , ..- .... _.- _._--.- ._._- R_._ ..... _._ •. -_._.__ ._._- -_...__ .._- _. -_... -_.._.. -----_._.._- .._------_._. .. - _._----- ----_..-
C962228 B960805J (+ ) (+ ) (+ ) (+ ) (+ ) ( +) ( +) (+ )1-------_._-_.- ._------- ._-_._- -_._---_ .•.._------- .•__..__ •______ M_

.._----.- _..__ .._---
~..:.._-_.- _..•_-_.---------

061118 8960816B ( +) (-+ ) ( +) (+ ) ( +). ( +) (+) ( +)-----f-------- _.__._---- ------_._----_.. ----- ._._-- -------_._- ---_._----

061119 8960822E ( +) ( +) ( +) (+ ) ( +) ( +) (+) (+ )_._-------- -------_..-------_. --------- ._-_._--f----..,.-.- ...--- -_.- ------- ---_.._-- ----
061120 8960822F (+ ) (+ ) (+ ) ( +) (+ ) . (+) (+ ) .( +)

1"----. -_._.-- ....~._--~._._--~-----1-.-.-----....1-----------
061121 B960822G (+ ) (+ ) (+ ) (+) (+ ) ( +) ( +) (+ )------- "---.--_. ---- 1---.__.•._- ----t-------~------------
061122 8960822H ( +) (+ ) ( +) (+ ) ( +) ( +) ( +). (+ )

. -- ----_.~---- f------ ----~---'_._--- --_.---'---" ------_._--

512016 89608278 ( +) (+ ) (+ ) (+ ) (+ ) (+) (+ ) ( -t.. )"
........._-._----_.1----_._._._-- ---- ----..--- --_...._.- ._----_..-- ---._--- .. _.._. --- - .._. --".-- -'--' --_.-_._-_. --_ ... ._ ~•• ___•. ,. __ •__.•..__ •._R __ R"_'_

512018 8960827D (+ ) ( .+. ) (+ ) (+ ) (+ ) (+) (+ ) (+ )
-- ._-----_.__. •._..__ .._---_._---~--_.- .._.- .__._-----_...--_.,' -------- .. _- .._----~i------- - ..---- 1------_. --""-- ----'--_..- - .--_._._-_._._--

512020 89608288 ( +) ( +) ( +) (+) (+ ) (+) . (+ ) (+ )
..._. - --_._. -~...__._-_... . _-.... -"'------'-'-- .... _._. .. ~ - _.. _._..--_.-.'.. _.•-- ---- _.._- ~- . " .. _......_- -'-'" _._._...... _----- .... _.- _.... _... - - ---------_.- .- ..._..•_---,-_.__._._._--

512022 89608280 ( +) . (+) (+ ) ( +) (+) . ( +) (+) (+ )
f-----. ~ ... _---~- ._-'-----_.._._~.- ._.._... -----•. _---_.- _•.. _.~ _._-... _... --~--_._~_._----._- ....._..- _._.... -_._-_._- -_._ ... -- .. - ..__ . _._-...- ~_. __ . _.... _..- - .. - _e_---'___.. _ --_.. --------

L17~11-7 89608938 ( +) ( +) (+ ) (+ ) ( +) (+ ) (+ ) (+ )



Total/fecal ColifornlslE. coli and Clostridium perfringins
Quality Control Results

continued

m
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061210 B960897E ( +) ( +) (+ ) (+) (+ ) ( +) (+) (+ )-----_.r--_.- .. ... _- ._........ '. .. .. _.. - .. . . - _.... -- -... - - .. ~-061211 B960897F ( +) ('+) ( +) (+) ( +.) (+ ) (+) .( +)------- ... _- .. . ... - ._•. _. _._.- . - _._._~ -- .. _.... .. .- _.-_..- ... . - .. .... . ... ~- -- ...... - . .. - -" - .. _.. - - ...... _-.- . ""'. - ...... _......_.... ... - ._. ------_ ... - . -. . .... _... -061212 8960897G (+ ) .- -.-L±l____ (+ ) ( -t- ) (+ ) (+ ) ( +) ( +)-., -_......- _._--_ .._-_..... ---._- ._._--------- r---.--.---- ---- --_..----_..061213
f

8960897H (+ ) ( +) ( +) ( +) ( +) ( +) ( +) ( +)1-". . _...._---~--- ._.... _....._-----_..-- ._-. _._---_.. .... _-------.... -_ ...__.... _- ---'-'--- -_.__._-- .. -..._---812038 89609108 (+ ) (+ ) (+) ( +) ( +) ( +) (+ ) (+ ).- .- . --------- ----_.__ .__ .._-_._--- ---_._..._-_.'_._- _...._-....- -------_•.- -----C962361 8960911E (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+ )-- -_... ----------_.- ..- ._-_._--_._--- _._...... -----_. -- .- -_._---------'--C962362 8960911F (+ ) (+ ) (+ ) ( +) (+ ) (+ ) (+ ) (+ )_.- -------_.._-- --.._------_. _.
... _._ .. - ..._---------C962363 8960911G (+ ) (+ ) ( +) ( +) (+ ) ( +) ( +) (+J- - ...'. ._------- >--._--- r----- - ._,....__.__._--_.-

C962364 8960911H (+ ) ( +) (+) (+ ) (+ ) (+ ) ( +) (,.: )- ---------_._-_.._-- ._- ...._..._._-- .- .....--_. ,-._----_._-NA(MWO) 89609198 (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) ( +) (+ )- •. _.._._----
512040 89609218 (+ ) .( +) (+ ) (+ ) (+ ) ( +) ( +) ('+ )-_. --._--... -- -C962365 89609228 (+ ) (+ ) ( +) ( +) ( +) (+ ) ( +) (+ )---_.__..__.. .. .'-- ..-
070101 8970011C ( +) (+ ) ( +) ( +) (+ ) (+ ) ( +) (+ )- - -'._"'- '-._---
070100 89700110 (+ ) (+ ) (+ ) (+ ) ( +) (+ ) ( +) ( +)._-----_. --C962504 8970024F (+) ( +) ( +) ( +) (+ ) (+ ) (+ ) ( +)

.. --------- - ..-._. -----
C962505 8970024G (+ ) (+ ) ( +) (+ ) (+ ) (+ ) ( +) ( +)------ --_._._--_..._------_._.- ..--- ._-- ...------ ------- -.-_._..__._--------- _._------_.._.
C962506 8970024H (+ ) (+ ) (+ ) (+ ) (+ ) ( +) ( +) ( +)---------- _.._------- f--._ ..._ .. -_._-_':----- ._.-....,. .. _..._-_.'.__. -.... _--- ----_/ --_.•--- ._._--
C962507 B9700241 ( +) (+ ) (+ ) (+ ) (+ ) ( +) (+ ) (+ )---------_.. -- .._.__.._.._........__ ...- ....- .... __ ._ .._- _....__ .... _.- _........._....__.... -_ .. - ..- ...... _. --- _._-----_._ .. -_.. _--_._..... ~.._- .••..._----- _.' ..... --_ .... _._-- _. --.-
C962508 B970024J _'. __ ..LtJ__ .. _. ( +) ( +) ( +) . (+) ( +) ( +) ( +).- .._-_._-_._- .. - -----_...-.. _.._.•.__. . .__ ..... _. ...._.. _- _.._. -_ ... _........ -- _.._... -... ' ..... -"-" -_._.. -_...._.__... _.- ..... _._...... _ .._. --_ .._---.- ..._.... ........__._._----
NP 89700280 NP NP NP NP NP NP NP NP.. _--_._--~.__._----- --_...-----_....__... _-_.- ._.. __.. _._--_. _.._----- ---_._---- --_.__._-- -----1--._----
NP 8970028E NP NP NP NP NP NP NP. NP1------ _..._------_._-_. f--.-.---.----.-1---_._._--------_.._--_..._-- ............_--_._-- f----...--- ----- ----_._---1--._--~-----.. -
NP 8970038F NP NP NP NP NP NP NP NP

f----~._----- ..---- -----_..... -----_._- ._.__ .__.._.- -,-,_...._----
C970004 8970039A (+ ) (+ ) ( +J ( +) (+ ) ( +) ( +) ( +)

.. -_.__.-- . -_.__._--1--...._---- _._------ ---_.. ----_._----- .._._--- -----
C970007 89700398 ( +) (+ ) ( +) (+ ) (+ ) (+ ) ( +) ( +)

..__.._--.. --_._------ ~ ...-_..._._- ----_._-------_.. . _._------- .__.-
~--_.

512061 8970045C ( +) ( +) (+ ) (+ ) ( +) ( +) ( +) . (+)
----_.- .~._-_._~ f--. ...._...._--_._--_.. _...._----_.. -_._---'---_.__.

~-------- .•.. - ._--- ----...._. -'---'-

812062 89700450 (+ ) (+ ) (+ ) (+ ) (+ ) ( +) (+ ) (+ )
---_._-- .. _.__.-

1----1--._---1-------------- _.._-_ .._.--_.-

C970012 8970061A ( +) (+ ) ( +) ( +) . (+) ( +) (+ ) (+ )
---------_._--._._---- ._--_ .._--_........._-- 1---_... --_._--._-- _...__ .. - ..._._--_ .._..__ ..._.... .. - ._-_... -._- -_. . _..__..__...- . _._--_.._..._.. f----.------- 1---- •

C970013 B9700618 ( +) _......._.L.±.!____ ( +) ( +) ( +) (+ ) (+ ) ( +) .
1--- - ...---- _._.- -_. - .. - ..-.---- .•- .... ... - ....... _~._.--

_ ..... ______M . _._-_.-.. _ .._-- .. -.- ._.- _. _.- _.._- - -_ .._---- ---_. -_.- , ..._._ .. _.. _.._._-~-------_. ...._._-.:.-- ... -_..

C970015 B970061C ( +) ( +) (+ ) (+ ) (+ ) ( +) (+) ( +)

~~~.~~.~~~•••••••••



...................... .........
Total/fecal Coliforms/E. coli and Clostridium perfringins

Quality Control Results
continued
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5J-1462 89700708 ( +) (+ ) ( +) (+ ) (+ ) ( +) ( +) ( +) .
'-- _._--- .._--_.._... _--_.-.-....... __ . ••_ .'........1.0 ____ • __• ___ •• ___... .. ._._...._---_.\. ... ----_.__ .. 1-----, -. - --.- ._._--- -_.._............ ---,-- ----_.__ .

C970020 B970075A. (+ ) (+ ) (+ ) (+ ) (+ ) ( +) ( +) (+ )_......._----I----,_:._---~.._--_.- r-.--..---. ----'- -_.._--- -_.__ .... _._--' r-.---

C970021 B9700758 ' (+) (+ ). (+ ) (+ ) (+ ) (+ ), ( +) (+ ).- --_..._-----_.... - ---1---._----
070121 89700840 (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) ( +) (+ ).. -- _._-..._ ...._.._-.- r.------ f--._- -_....:_~ ---.. -._---. -
070122 B970084E (+ ) (+ ) (+ ). (+ ) (+ ) (+ ) ( +) (+ )>-------- .._........._-------_._--_. -......- .- ..._......__ .._-_.. __._-_........ ...._-_ ..._ ..-.._....... - . __._------- --- .. _._-_... -_ .. ---"--- ._. - .... --- ---------
070123 8970084F (+ ) (+ ) ( +) (+ ) (+ ) (+ ) ( +) ~. (+)._-- ------1---._----______

~_. _.- ..-......._---_.._-_...-.... .-_ .._._--_. _0'__,- --_._-_._-- ... _._.._.... ~- - ........ - ---070124 B970091C (+ ) (+ ) (+ ) (+ ) (+ ) __L±l_._ (+ ) ( +)
._._--~_.- .' ...... ------------_._---_..- -__0___ - '--- ._---,,---- -----_.- -_.-

C962476 B970096K (+ ) (+ ) (+) , (+ ) (+ ) (+ ) (+ ) (+ )-- .-_.-- . ----t----
C962477 8970096L (+ ) (+ ) (+ ) (+ ) (+ ) . (+) ( +) ( +)_ ..._-
C962478 B970096M (+ ) (+ ) (+) , . (+) (+ ) (+ )

I---__i_~_ ) ( +)--- ------ ~_.-..._------,--_..,----_.-~,---
C962479 8970096N (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+ )-- --,.__.-._ .._----_. __._---_.---- .._-f-------- f-----.--- .

C962480 89700960 (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+ )
NWP L18110-1 8970073C (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) ( +) (+ )

512079 8970137K .' (+) (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+ )

512080 B970137L (+ ) (+ ) (+ ) (+ ) ( +) (+ ) (+ ) ( +)
--~---

512082 B970137M (+ ) (+ ) __..... ....____..:..t±.l_______ (+ ) (+ ) (+ ) (+ ) ._-(+)--.- .._---_._-- ._....._.._..__._ ..• ..._--- _._---- ._ ...--_.. -_. - ._-- --------
512081 B970137N (+ ) . (+.) (+ ) (+ ) (+ )' (+ ) (+ ) (+ )

~--_ ...._--------,---- --_...._-_.
512083 B9701370 . (+) (+ ) .( +) (+ ) (+ ) (+ ) (+ ) (+ )

-I--'

C970091 8970160K . (+) (+ ) (+ ) (+ ) (+ ) ( +) , (+ ) ( -t )_.._- _..._--_.- _0 ••. _._____•____' _____•._ .. ._-- --_.__.. ....._--_ .._., ,---'--_._ .f-'-' - .. ---.- -...

C970093 8970160L (+ ) (+ ) (+ ) ( +) (+ ) (+ ) (+ ) ( +)
r--'--'---'- ----_.... -- ~, -

C970089 B970160M (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) ( -+-) (+ )
. ------- ._~ ..._-_ .. _._..._..- --"-- ~ ._.-._------._.._--_._'_._._-_.- .' ....._---- --- ._--.----------- ..__._----

C970090 .8970160N (+ ) (+ ) (+ ) ( +) (+ ) (+ ) ( -1- ) (+ ).--_.•

C970092 89701600 (+ ) (+ ) ('+) (+ ) . (+) (+) . (+ ) (+ )
.. ------10---._- ....._--

SJ-1480 B9701838 (+ ) (+ ) (+ ) (+ ) (+ ) (+ ) (+) . (+ )._----- ---_.-

-- -_.._--._-- f-----.-.----- _... _.- .._-------- _..._~----_ .._---_._-

.......,- ......"._-"-----_.-- . ... ., _.-._.~......... -...-----_.-_.._........... ..._....._-----_.- r------.--.,---- .. _ .... __.__ ..__ .. _.. _.._. .. .. '-- ~ ... _.._-_ .....- ._--_._- ---'----
•.. --.---- ..._._._--- . _..._- ---------_._-- ....... --

._----_._..._-_. ----_........ - _....._----._.-.... -- ..........__....._-----_ ...... _... ----_.- --_._.-- .- -_._---- ..._- ..- .. ---_ .._. _..._-_.-_... _--_..._.

10--..... _.- ----- --'-'--'- --_._-- '---.._-----..._-- f-.-_.-__...- --'-.---_.__.-._--_.._--
.---- -_._---------
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....-. __ , I . I I
IIII

Coliform Legend:
1---~IIMedia Exp.: (+) Media did not exceed recommended holding times; (-) Expiration exceeded.
I . IIMedia pH: (+) Media met pH 'criteria; (-) Media did not meet pH critieria.
----------II,Media Sterility: (+) Media passed sterility checks; (-) Media faile.d sterility checks.
--==1Media LTB: (+) Positive and negative growth controls acceptable; H growth controls unacceptable.

Media 8GB: (+) Positive and negative growth controls acceptable; (-) growth controls unacceptable.
:---"""---lMedia EC-MUG: (+) Positive and negative growth controls acceptable; (-) growth controls unacceptable.

35C Incb: (+) temperatures within acceptable range, 35C .±....O.5 c.
1---k4.5c WB: (+) temperatures within acceptable range, 44.5C ..±-O.2 c.

NP: Work not performed
I 1110.0----__--.--_--,--

I 1

m.
I
0)

....... ................. .....
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Total/fecal C.oliforms/E. coli and Clostridium perfringins

.Quality Control Results
continued

m
I
~

qWRQC CLOSTRIDIUM_.. ' .._._-- - ~._ ._......___ .__. _0 __.. _... -- .._--.. - .. _._-_. f------ --- ...._ .. -_.._-----_._- _...- --_._.-._ ... _--_ .. -.. _.__...- _._...._---_....-_..__ .._-_ .. - ..- ._.- ...-_. _._-_ .._-- .. --_. _ ... -
OWA# BV # Media Exp. Media pH Media Sterility MF Controls Media Growth Controls 1 Milk Media------ ~-_._------

L17311-7B B960893C ( +) (+ ) (+ ) ( +). (+ ) (+ )- - ----------_.-
061210 .89608971. ( +) (+ ) (+ ) (+ ) (+ ) (+ )- . ----------_.- -_ ..__._-- -_....•._.. - ._.__.•_._-------_ .. _---_.. -------
061211 B9Q0897J (+ ) (+ ) (+ ) (+ ) (+ ) (+ )-_..._--------- .. -_.._-- ...._-- .-- -_......._. -- .

061212 B960897K (+ ) (+ ) (+ ) (+ ) (+ ) (+ )----_._-_.- --

061213 B960897L (+ ) (+ ) (+.l ( +) ( +) (+ )r-------.--r--------
512038 B960910C (+ ) (+ ) (+ ) ( +) ( +) (+ ).-

C962361 B960911E (+ ) (+ ) (.+ ) (+) . (+ ) (+ )-_.- ----------
C962362 8960911F ( +) (+ ) (+ ) ( +) (+ ) (+ )

. --
C962363 B960911G (+ ) (+ ) (+ ) (+ ) (+ ) (+ )

-- -_._-

C962364 B960911H (+ ) (+ ) (+ ) (+ ) (+ ) (+ )
---'-- ---

NP (MWD) 8960919C NP NP . NP. NP NP NP_. --------1--. --
512040 B960921C (+ ) (+ ) (+ ) (+ ) (+ ) (+ )-_._---_.- ...... ....__._. _"-"'- -....- ........_....- ._--_._._- -_ ....... .. ....... . -...._. -_._---..-.....-. .. _....._- _. __ ._ ...._..... - .._-----_._-_.._---- ._.------_ .. -
C962365 8960922C ( +) C+ ) (+ ) (+ ) (+ ) (+ )--- --- -_.__._------ ._--_.. __._- --_ .. ._-_...._--._-_ ...... . ..._. ~.. _ .._- -'''-''---''-'-'' . -_.------- .-•.. _. ._.- ....- --.:--.._--------'-_.----- ------'---
070100 B970011E (+ ) (+ ) (+ ) (+ ) (+ ) (+ )

.._---- -_._..... --_._- ----------- .... - ..•- f-------.. -- .. .. - -_. _....._- ---'- . _..- ._.- ._...__ .._. __ ......- .. ----_.._----- --'---'" - ._ .... -- .. ---
070101 8970011F (+ ) (+ ) (+ ) (+) (+ ) (+ )

--- ._._------ ---_ ..•.._-- __...____ e____• __ .... ___ e__•__. ____••••• __ -- -----.._--_.- .__._- ---_. ----'-_._---- -------_..

C962504 8970024K· (+ ) (+ ) (+ ) (+ ) (+ ) (+ )
------ f--------- .....__.f-----..--- ....- ...... -. __ .._------- ---~-_._---_._--_. ------_._---_..._.__._-

C962505 B970024L (+ ) (+ ) (+ ) (+ ) (+ ) ( +.)
f---._-- -_.. _ ....•--_._-_. _... - -_..-..._._----_ •.._- - _._--_ ... _- -_ .. --_._,- ---

C962506 B970024M (+ ) (+ ) (+ ) (+ ) (+ ) (+ )
-- .... -.-..._--~._----

C962507 B970024N ( +) (+ ) (+ ) (+ ) (+ ) (+ )
'r-'--'-'---- -

C962508 B9700240 (+ ) (+ ) (+ ) ( +) (+ ) ( +)
-r----------.--._--.--_._'._----- ._---

C970003 B970036A ( +) (+ ) (+ ) (+ ) (+ ) (+ )
--t----_.

C970002 8970036B (+ ) (+ ) (. +) ( +) (+ ) ( +)
._ ..-- _._ ... ,---- ---

C970005 B970036C (+ ) (+ ) (+ ). ( +) ( +) (+ )
. . ..- ......._.. _---._-- f.-.------

512061 B970045E ( +) (+ ) (+) . (+ ) (+ ) ( +)
-_. _. _.._--.;--_._- _..- - -~-------- . (+') . ( +) (+ )512062 8970045F (+ ) (+ ) (+ )

.._-- .. --------'

5T-1462 . B970070C ( +) (+ ) (+ ) ( +) (+ ) (+ )
.. _.._._--_._-_._-_.- ~------_._-----_._-_.-

f-.
_ ...-._-- ------ -

(+ ) (+ ) (+ )070121 B970084G (+ ) (+ ) (+ )-- _..._...._..._------- _.... ---_.__._~.__ .-.- ----_.-._. ---_ .. _- -_._- ----'._..•---_.- f--------- -_..._----_._-- ---_ .._.._--

(+ ) (+ ) (+ ) ( +)
070122 B970084H ( +) (+ )
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m
I

(X)

070123 . 6970094l ( +) (+ ) .( +) (+ ) ( t·) ( +)_..._-_ ..~_.__.- 1--•. - "-" -- .. ..... _- _.- -_...._-.~ .... .. . _.. - . .. . - .- '. - .... -- ..- ........ - - .-.. . ... _. _ .
.. -_ ... ---.- -" .. _.

b70124 B9700918 (+ ) ( +) "___.J_i-. !._...___. ( +) ( +) ( +)
~ --- >--- -_ ..... _. --------- -..._.-_.._._---_. -_._ ..- .__ .•...__._---_ ...__ ._ ...._- -------

NWP ...18112·5 89700738 (+ ) (+ ) (+ ) (+ ) (+ ) (+ )._- --- ..~--- ~------ --'-'-'---'1--._-----_..- -----------._----- ._--
(:962476 B970096F (+ ) (+ ) (+ ) ( +) (+ ) (+ )

" ..__ ._.- -_... __..._---- 1--._.._---_. ---' - ...... -----.- _. _.-_._-_._ ...•_--
t962477 B970096G (+ ) (+) . (+ )

'-- .__..- --_.._.. _... -.._--_ .._._- ------_.
(+ ) (+) . (+ ).._-----:- ~---_.__ .• ----- - ..._---_._--~------_..__.

t962478 a970096H (+ ) (+ ) (+ ) (+ ) (+ ) .(+)
~-

(:962479 f39700961 ( +) (+ ) (+ ) (+ ) (+ ) 1+)
C962480 13970096J (+ ) (+ ) ('+) (+ ) (+ ) ( +)-_.-~----

.612079 a970137F (+ ) (+ ) (+ ) (+ ) (+ ) (+ )

612080 a970137G (+ ) (+ ) (+ ) (+ ) (+ ) (+ )

512082 a970137H (+ ) (+ ) (+ ) (+ ) (+ ) (+ )

612081 89701371 (+ ) (+ ) (+ ) (+ ) (+ ) (+ )
512083 B970137J (+ ) (+ ) (+ ) (+ ) (+ ) (+ )

--f----

C970091 B970160F (+ ) (+ ) (+ ) (+ ) (+ ) (+ )
--

C970093 B970160G (+ ) (+ ) (+ ) (+ ) (+ ) (+ )
...... -_._----- ._-_.•._------ -~,---- --

C970089 B970160H (+ ) (+ ) (+ ) (+ ) (+ ) (+ )
.- ..-

t:970090 69701601 (+ ) (+ ) (+ ) (+ ) (+ ) (+ )
.- ---_..

.__..__.

(:970092 P970160J (+ ) (+ ) (+ ) (+ ) (+ ) (+ )
--- _._-- ..._--_._-_._...._-_. -..--."--.-_._- ....---_..._ ...

SJ-1481 8970183C (+ ) (+ ) ( +) (+ ) (+ ) (+ )_..__._._- _._-_._-- --... _-------- ..-_. .__....._•._----1--,---"-,,.- ----.-r ---- -------. -
...---.___________L- _______.........- _ ..._ •. _______ -- - •••..•.•. - - ......._- ---•.•.. - --..•-----.----.- .. - '------ ••.•..- -- - ..-.- ..... -----_. - ------- -.----. ----:-.

Legend: .
Media Exp.: (+) 'Media did not exceed recomme.nded holding times; (-) Expiration exceeded..
Media pH: (+) Media met pH criteria; (-) Media did not meet pH critieria.
Media Sterility: (+) Media passed sterility checks; (-) Media failed sterility checks.
M.F Controls: Membrane filte~ controls for diluent and post run carry-over.
Me~ia Growth Controls: (+) Clostridium growth support;(-) No Clostridium growth.
Milk Media: (+) Stormy fermentation with control' within 2 hours; (-) No fermentation

NP: Work not performed

••••••••••••••••••••




