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EXECUTIVE SUMMARY

Since May 1985, the Central Valley Regional Water Quality Control Board has conducted a water quality
monitoring program on the lower San Joaquin River to evaluate the effects of subsurface agricultural
drainage inflows. The study area consists of the 60-mile section of the San Joaquin River extending from
Lander Avenue near Stevinson to Airport Way near Vernalis. Five major tributaries flow into the river
within this study area: Salt Slough, Mud Slough (north), and the Merced, Tuolumne, and Stanislaus
Rivers. Salt Slough and Mud Slough (north) drain the Grassland Watershed of western Merced County
and are the major source of agricultural subsurface drainage water discharges to the river system. The
Merced, Tuolumne, and Stanislaus Rivers are east side streams which drain the Sierra Nevada and
provide high quality dilution flows.

During the period covered by this report, 1 October 1995 through 30 September 1997 (Water Years 1996
and 1997"), a major change occurred in management of agricultural drainage water in the Grassland
Watershed: the advent of the Grassland Bypass Project. The project began operation on 23 September
1996 and consolidated subsurface agricultural drainage, which historically flowed through wetland
habitat, into a single channel, allowing the drainage to bypass approximately 90 miles of wetland water
supply. channels and Salt Slough. The drainage was redirected mnto the final nine miles of Mud Slough
(north) and eventually into the San Joaquin River. Data presented in this report represents water quality at
selected sites along the river one year prior to and one year after the advent of the Bypass project.

During both Water Years 1996 and 1997, water quality information was collected at eight sites along the
river, representing both background water quality and influences of major inflows. The primary
constituents evaluated included electrical conductivity, boron and selenium, with more limited analyses of
molybdenum, copper, chromium, lead, nickel, zinc, chloride and sulfate. Grab samples were collected
on a weekly, monthly or quarterly schedule depending on the location and automated, composite samples
were collected at Crows Landing to provide information on fluctuating concentrations and to provide a
more complete data set for calculation of salt, boron, and selenium loads.

The San Joaquin River Index is used to classify water year type in the river basin based on total runoff
(SWRCB, 1997). Both Water Years 1996 and 1997 were classified as wet water years with high flows
occurring during February and March of 1996 and during early January, 1997. Flooded conditions along
the river during these time periods resulted in limited water quality data at a number of sites, with levee
breaks leading to unrecorded discharges in the river at Patterson and Vemalis.

During Water Year 1996, constituent concentrations followed trends observed during the previous years
of study. The highest concentrations occurred downstream of discharges from the Grassland Watershed,
while the lowest concentrations were recorded at the background (Lander Avenue) site and downstream
of the eastside tributary dilution flows, at Vernalis. Concentrations tended to peak during the pre-
irrigation and irrigation seasons (March and April and June through August, respectively).

Between Water Years 1996 and 1997, little difference in water quality concentrations or seasonal trends is
apparent at the majority of river stations monitored. The one exception is the San Joaquin River at
Fremont Ford. Between Water Years 1996 and 1997, concentrations of electrical conductivity, boron and
selenium all decreased at the Fremont Ford site. The decrease can be attributed to the operation of the
Grassland Bypass Project that resulted in the diversion of subsurface agricultural drainage out of Salt
Slough and into Mud Slough (north). Salt Slough discharges into the San Joaquin River upstream of the
Fremont Ford site and Mud Slough (north) discharges into the San Joaquin River downstream of the
Fremont Ford site. Further reductions in constituent concentrations did not occur until inflows from
major eastside tributaries (Merced, Tuolumne and Stanislaus Rivers) provided dilution water.

In October 1988, the Regional Board adopted water quality objectives for boron, molybdenum and
selenium for the lower San Joaquin River between Sack Dam and Vernalis. Two sets of objectives were
developed. One set of objectives was established for the river reach with minimal freshwater flow
(between Sack Dam and the mouth of the Merced River) and the second set was for the reach of river with

" A Water Yeur covers the time period from 1 October through 30 September of the following year.



highly managed freshwater tlows (from the mouth of the Merced River to Vemalis). The boron objective
is also based on season, with more stringent objectives applying during the irrigation season (March 15
through September 15) when downstream crops would be susceptible to boron toxicity from irrigation
water. In May 1996, the Regional Board adopted revised selenium water quality objectives for the lower
San Joaquin River along with a compliance time schedule. The selenium compliance time schedule does
not require full compliance with the selenium objective until 1 October 2005 to 1 October 2010,
depending on which reach of the river is being evaluated and the classification of the water year.

During both water years, the applicable monthly mean boron objective (0.8 mg/L) was exceeded at the
Crows Landing and Patterson sites, primarily between June and August. Review of daily composited
data indicates an expanded time period of exceedance, from April through August, during Water Year
1997. The objectives were not exceeded downstream of the Patterson site (downstream of additional
eastside tributary inflows from the Tuolumne and Stanislaus Rivers).

During Water Year 1996, monthly mean selenium concentrations exceeded the applicable selenium water
quality objectives from April through July at the Fremont Ford site (concentrations greater than 10 ug/L)
and during June and July at the downstream Hills Ferry, Crows Landing and Patterson sites (greater than
10 pg/L at Hills Ferry and 5 pg/L downstream). The selenium objectives changed to a 5 ng/L 4-day
average subject to a compliance time schedule, at all sites along the river in Water Year 1997. Using the
final objective, exceedances increased at the Hills Ferry site, with elevated concentrations from March
through August. Downstream of the Merced River intlow, the objective was exceeded in April and June
at both the Crows Landing and Patterson locations. An improvement was seen at the Fremont Ford site,
with no exceedances during Water Year 1997. The improvement is likely due to management changes as
part of the Grassland Bypass Project.

The molybdenum water quality objectives were met at all sites monitored. The highest molybdenum
concentration detected in the San Joaquin River during the study period, was 12 ptg/L at the Hills Ferry
site on 19 June 1997. The reported maximum concentration does not exceed any of the adopted
continuous or maximum molybdenumn water quality objectives.

Salt, boron, and selenium loads tor the San Joaquin River at Crows Landing and near Vemnalis were
estimated based upon the flow weighted monthly average of the available water quality data. For Water
Year 1997, monthly discharge and load estimates are approximate during the flood events ot January and
February due to numerous levee breaks allowing much of the discharge in the river to occur outside of the
channel. When tlood flows occur outside of the channel, discharge can be far greater than is estimated
using existing stage discharge relationships.

Annual discharge at Crows Landing increased from 1.4 million acre-feet in 1996 to 4.2 million acre-feet
in 1997, while at Vernalis, discharge increased from 1.0 million acre-feet to 6.8 million acre-feet during
the same time period. The annual salt and boron loads showed similar increases. Salt loads increased
from 800,000 tons to just under one millions tons at Crows Landing, and from 1.2 million to 1.4 million
tons at Vernalis. The annual boron load at Crows Landing increased from 1.8 million pounds in 1996 to
2.1 million pounds in 1997, with a corresponding increase from 2.2 to 2.6 million pounds at Vernalis.

In contrast, selenium loads dropped between 1996 and 1997. The annual selenium load at Crows
Landing decreased from 10,700 pounds in 1996 to just under 8,700 pounds in 1997 and from 11,400 to
11,200 pounds at Vernalis. Higher salt and boron loads in 1997 were likely attributable to significantly
higher rainfall, river flows, and leaching of naturally occurring salts that are widespread through the
basin. Lower selenium loads in 1997 are at least in part due to additional controls of subsurface
agricultural drainage from the Drainage Project Area within the Grassland Watershed, particularly during
low flow months.

The pattern ot monthly loading of all constituents is similar for both water years, with the highest loads
occurring between January and April. A marked increase in loads is evident during the flood events in
January and February 1997. Flood flows and limited data availability during the 1997 flood makes flow
and load estimates suspect.



When compared to annual records since Water Year 1986, loads during wet Water Years 1996 and 1997
were similar to loads for wet water year 1986 but lower than loads during wet Water Year 1995, even
though annual discharge for Water Year 1997 is the highest on record. Water Year 1995 followed several
years of dry and critically dry years. High loads of all constituents in 1995 likely resulted from the
teaching of salts that had accumulated in the basin during previous years. Generally lower loads of alt
constifuents in 1996 and 1997 was likely due to lower residual salt loads from the Grassland Watershed
following a series of wet years and ongoing drainage management activities in the Drainage Projec Area.

Water quality monitoring along the lower San Joaquin River will continue to allow evaluation of
management practices on instream water quality and on constituent loads. A companion report,
Agricultural Drainage Contribution to Water Quality in the Grassland Watershed of Western Merced
County, California: October 1995 - September 1997, Water Years 1996 and 1997 (Chilcott et al., 1998),
discusses the water quality evaluated in the Grassland Watershed during the same time period as this
report.






INTRODUCTION

The Agricultural Unit of the Central Valley Regional Water Quality Control Board (Regional Board)
initiated a water quality monitoring program on the lower San Joaquin River in May 1985 to evaluate the
effects of subsurface agricultural drainage inflows. Water quality samples have been collected at eight
monitoring sites along a 60-mile section of the River, extending from near Stevinson in Merced County to
Airport Way near Vernalis in San Joaquin County, since the beginning of the program. This monitoring
program has provided an on-going database for selected inorganic constituents found in San Joaquin
River water. The database is used to assess the immediate effects of agricultural drainage water on the
quality of the San Joaquin River, as well as the long-term etfects of regional agricultural drainage
reduction programs on overall river water quality.

This report contains laboratory results and a summary of water quality analyses for constituents measured
as part of the program during Water Years 1996 and 1997 (October 1995 through September 1997).
These two years represent conditions one year prior to and one year after a major change in the
agricultural drainage water management in the Grassland Watershed: the advent of the Grassland Bypass
Project. The Grassland Bypass began operation on 23 September 1996. The project consolidated
subsurface agricultural drainage, which historically tlowed through ditches and canals within Grassland
Water District leading to both Salt Slough and Mud Slough (north) and ultimately into the San Joaquin
River, into a single channel which discharges into Mud Slough (north). The primary goal of the project is
to remove subsurtace agricultural discharges from wetland water supply canals and Salt Slough. This
report presents the data collected during both years, and compares salinity (measured as electrical
conductivity), boron and selenium water quality at selected sites on the San Joaquin River, upstream and
downstream of the Mud Slough (north) inflow, with respect to hydrology, change in water management,
and applicable water quality objectives.

Water quality data collected during the previous years of study can be found in both a summary report
presenting salinity, boron, and selenium information from May 1985 through September 1996 (Steensen
et al,, 1998) and in a series of annual reports presenting all water quality information collected (James, et
al., 1988; Westcot, et al., 1989a. 1990, 1991, and 1992, Karkoski and Tucker, 1993; Chilcott, ef al.,
1995; and Steensen er al., 1996). This monitoring program was designed to complement monitoring
programs conducted by other state, federal, and local agencies.

STUDY AREA

The study area consists of the 60-mile section of the San Joaquin River extending from Lander Avenue
(Highway 165) near Stevinson to Airport Way near Vernalis. Monitoring sites are located near seven of
the eight river overcrossings on this section of the River (Figure 1).

Five major tributaries flow into the San Joaquin River within this study area: Salt Slough, Mud Slough
(north), and the Merced, Tuolumne, and Stanislaus Rivers. Salt Slough and Mud Slough (north) drain
the Grassland Watershed of western Merced County and discharge to the San Joaquin River in the
southern portion of the study area (Figure 1). These two sloughs are the major source of agricultural
subsurface drainage water discharges to the San Joaquin River and carry a varying mixture of surface and
subsurface agricultural drainage, operational spillage from irrigation canals, and seasonal drainage from
duck ponds flooded each winter for waterfowl habitat. The Merced, Tuolumne, and Stanislaus Rivers are
east side streams which drain the Sierra Nevada. All three streams receive some agricultural return flows

in their lower reaches upstream of the San Joaquin River; however, overall water quality remains
relatively high.

In addition to the five major tributaries, there are also a number of smaller tributaries, as well as surface
and subsurface agricultural drains, that discharge to the San Joaquin River within the study area. All
significant inflows and their locations, including the monitoring sites, are referenced by river mile and
listed in Table 1. A tull description of the inflow points that occur in this 60-mile section of the river is in
James, et al. (1989).



Figure 1. Monitoring Locations Along the Lower San Joaquin River.
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Table 1. Tributaries and Drains to the San Joaquin River Between Monitoring Stations from the
Lander Avenue Bridge to Vernalis (James et al., 1989)

Sampling
River Mile Description Water Make-up || Period of Record
132.9 Lander Avenue (Site A) R 85-97
129.7 Salt Stough T,S 85-97
125.1 Freemont Ford (Site B) R 85-97
121.2 Mud Slough T.S 85-97
119.6 Newman Wasteway 0,S
119.5 Newman Drainage District Collector Line A T
119.1 Hills Ferry Road Drain S
118.8 Hills Ferry Road (Site C) R 85-97
118.2 Merced River N
117.5 Newman Drainage District Lateral Line 1 T
117.2 Azevedo Road Drain S
1134 Frietas Road Drain and South of Frietas Road Drain S
112 Turlock Irrigation District Lateral 6 5,0
109 Orestimba Creek N.S 94
107.2 Crows Landing Road (Site D) R 85-97
105 Spanish Grant, Marshall Road, Moran Road Drain ST
103.5 Turlock Irrigation District Lateral 5 S
100 Ramona Lake Main Drain 5. T
98.6 Patterson Water District Main Drain S, T
98.4 Patterson: Las Palmas Launching Facility (Site E) R 85-97
97.6 Olive Avenue Drain S
97.3 Lemon Avenue Drain S
97 Eucalyptus Avenue Drain S
95.2 Turlock Irrigation District Lateral 3 S
92.9 Del Puerto Creek N,S
91.4 Houk Ranch Drain S.T
90.3 Turlock Irrigation Lateral 4 S
89.1 Grayson Road (Site F)* R 85-92
87 Old San Joaquin River Channel S
83.7 Tuolumne River N
81.1 Merced Irrigation District Lateral 4 S
79.9 Hospital/Ingram Creeks S, T
78.9 Center Road Drain S
77.6 Blewett Drain S.T
774 Blewett Drain S
77.3 Maze Boulevard (Site G) R 85-97
74.9 Stanislaus River N
73.6 Vernalis (Airport Way) (Site H) R 85-97

LEGEND

R San Joaquin River Water

S Surface Agriculture Drain

T Subsurface Agriculture Drain
N Natural Stream

O Operation Spillage

ES

7

Deleted from monitoring program after WY93




Prior to October 1996, subsurface agricultural drainage water (tile drainage) and surface runoff (irrigation
r.ai] water) from the Grassland Watershed was discharged to the San Joaquin River through Salt Slough
and/or Mud Slough (north). These two sloughs are tributary to the San Joaquin River and serve as the
primary drainage outlets for the Grassland Watershed with Salt Slough carrying the bulk of subsurface
agricultural drainage since Water Year 1989 (Steensen, et al., 1998).

After October 1996, all subsurface agricultural drainage from a 97,000 acre area within the Grassland
Watershed known as the Drainage Project Area (DPA), was rerouted into the Grassland Bypass which
discharges into the final 28 miles of the San Luis Drain. The consolidated subsurface drainage is then
released into the final nine miles of Mud Slough (north) for eventual discharge into the San Joaquin

River. Consolidating the subsurface drainage removes the primary source of selenium in approximately
90 miles of canals within the Grassland Watershed which can supply water for wetland habitat, and also
removes this drainage from Salt Slough. Reducing selenium in these water bodies is a primary goal of
the project, since elevated concentrations of selenium have been documented to be hazardous to waterfowl
(Skorupa, 1998). Subsurface drainage from areas outside of the 97,000 acrea area served by the
Grassland Bypass Project, continues to flow to Salt Slough and Mud Slough (north).

SAMPLING PROGRAM

The Regional Board monitoring program for the San Joaquin River began in May of 1985 and continued
through Water Year 1997 (WY 97). Grab samples were collected at seven of the eight original sites
during WYs 96 and 97. The eighth site, the San Joaquin River at Grayson Road, was deleted from the
program after December 1992. Water temperature, pH, electrical conductivity (EC), and sample time
were recorded in the field at each site. Laboratory analyses for total recoverable selenium, boron, and EC
were performed on all samples weekly, except at the San Joaquin River at Lander Avenue site where
samples were analyzed for selenium and boron monthly in WY 96 and quarterly in WY 97. In WY 96,
samples from all sites were analyzed for chloride, sulfate and hardness on a monthly basis. Samples
from selected sites were analyzed for total recoverable molybdenum, copper, chromium, lead, nickel and
zinc either monthly or quarterly in WY96. Samples from the Hills Ferry Road site were also analyzed
quarterly for selected dissolved trace elements. Analyses were decreased in WY 97 due to monetary
constraints. Daring WY97, the program focused analyses on electrical conductivity, boron and seleninm.

A continuous automated sampler was employed at the Crows Landing site during both water years. The
autosampler collected daily composite samples near mid-channel for electrical conductivity, boron and
selenium analyses. Location of the autosampler on a floating dock made access difficult to impossible
during some tlood events, resulting in some gaps in sample collection.

A sumumary of the sites and frequency of constituent monitoring is listed in Table 2.

SAMPLE COLLECTION METHODS

Two distinct types of water samples were collected for this program: grab samples and composite
automated samples. Field measurements for water temperature, electrical conductivity (EC), and pH were
conducted at all sites. Follow up EC measurements were made on all samples at the Regional Board
office laboratory within 24 hours of sample collection by Regional Board staff. The types of samples,
methods for collection and quality control and assurance are discussed below.

Grab ‘Samples

During both water years 1996 and 1997, grab samples were collected on either a weekly, monthly or
quarterly basis depending on site and the constituent to be analyzed (Table 2). Analyses for EC, total
boron, and total selenium were conducted on all samples. Selected sites were also monitored for
molybdenum, copper, chromium, nickel, lead, and zinc on a monthly or quarterly basis.



Table 2. Monitoring Sites, Sampling Frequencies, and Parameters Measured in the San Joaquin River:
Water Years 1996 and 1997.

Constituents Dissolved| Auto-
Mo TE's B Part Min TE's Samplers

a5
t
@]
9]
©

Site ID  Site Description Temp| p
Water Year 1996
San Joaquin River at:

MERS522 || Lander Avenue w w W M Q M M

MERS538 {| Fremont Ford w W Y w w M

STC512 || Hills Ferry w w w w Q M W M Q

STC504 | Crows Landing w w w w Q M w M Q a
STC507 || Patterson W W w w W M

STC510 || Maze W w w w W M

SJIC501 Vernalis Y W W W W M

Water Year 1997

San Joaquin River at:
MERS522 || Lander Avenue W w w Q Q Q
IMERS38 || Fremont Ford W W w w W
STC512 | Hills Ferry w w w w M w
STC504 || Crows Landing W W w w M w Q a
STCS507 || Patterson W w w w W
STC510 || Maze W W W w w
SJC501 Vernalis W w W W M w
W = weekly TE's: Trace Elements { Chromium, copper, lead,
M = monthly nickel, zinc)
Q = quarterly (October, January, April, and July) Part Min: B, Cl, SO4, and Hardness
a = daily composite sample for Se and B TSS: total suspended solids

Temp: temperature

EC: electrical conductivity
Se: selenium

Mo: molybdenum



Grab samples were collected in polyethylene bottles, usually within six feet of the bank. All sample
bottles were rinsed with deionized water before use. All bottles were also rinsed three times with the
water to be sampled prior to sample collection. All samples were kept on ice after collection and until
processing. Selenium, boron, and trace element samples were preserved by lowering the pH to less than
2 within 24 hours of collection, using reagent grade nitric acid. Mineral samples were kept on ice until
submittal to the laboratory for analysis. Additional quality assurance and control procedures are
discussed in a later section.

Composite Automated Samples

In addition to grab samples, daily composite sampling was conducted on the San Joaquin River at Crows
Landing through the use of an automated Sigma sampling device. Each daily composite is made up of
two 250 ml collections pulled at 12 hour intervals for a total sample volume of 500 ml. During both water
years, the autosampler was serviced every two weeks. All samples were analyzed for EC, boron and
selenium. Quality control and assurance methods for the autosamplers are discussed below.

QUALITY CONTROL AND QUALITY ASSURANCE
Standard

Potential contamination from the reagent grade nitric acid used to control pH was evaluated by submitting
a deionized water matrix preserved with the normal amount of acid used (1 ml of acid for each 500 ml of
sample), to the analyzing laboratories at monthly intervals to be analyzed for the trace elements of
concern. All reported recoveries for these acid check samples were below the analytical detection limit.

Field and handling contamination was evaluated by submitting a travel blank on a monthly basis. The
travel blank consisted of a sample of deionized water which was collected at the Regional Board
laboratory. traveled through the sampling run, and was then processed with the sample set. All results
for travel blanks fell below the analytical detection limits for the elements of concern.

Additional quality control and quality assurance was conducted using blind split and spiked samples.
Blind split samples were collected at a ten percent frequency for each sampling event by collecting the
sample in a container double the normal sample volume and splitting that sample into two equal amounts
for submittal to the analyzing laboratory. On a monthly basis, half of the blind split samples were spiked
with known concentrations of constituents to be analyzed. Comparing the spiked splits to the background
splits provided information on analytical accuracy. Comparing data from nonspiked splits provided
information on analytical precision.

To evaluate the potential for contamination and evapo-concentration in samples collected using
autosampler, a series of special checks were developed. First, whenever the sampler was serviced, a
deionized blank sample, without a cap, was left in the collection base to be collected on the next servicing .
and analyzed for potential contamination. Second, during each servicing, two “grab” samples were
collected through the autosampler mechanism, one was left in the sampler to be collected at the next
servicing and the other was processed for immediate analyses. Final results of the two grabs were
evaluated to determine concentration or dilution potentials.

Only data trom sample sets whose blind QA/QC met specifications outlined in Table 3 have been included
in this report.

Special Studies

With the advent of the Grassland Bypass Project, a number of State and Federal agencies (US Bureau of
Reclamation. US Geological Survey, US Fish and Wildlife Service, and California Department of Fish
and Game) became involved in monitoring potential environmental impacts from the Grassland Bypass
Project. The Data Collection and Reporting Team (DCRT) was formed and chaired by the US Bureau of
Reclamation to coordinate activities. This committee intends to utilize information presented by the
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TABLE 3. Quality Assurance Tolerance Guidelines

Recovery Range at Acceptable Blind Duplicate
Constituent Low Levels (ug/L)* Spike Recovery Range

Copper 1-20 +/-5 > 20 70-130%
Chromium 1-20 +/-5 >20 70-130%
Lead 5-25 +/-8 > 25 60-140%
Molybdenum 1-10 2 >10  80-115%
Nickel 5-25 +/-6 >25  65-135%
Selenium 0.4-10 £ 0.8 >10  90-110%
Zinc 1-20 +/-6 >20 70-130%
Boron 50 85-115%

Chloride 5000 85-115%

* For certain constituents, recovery is expressed as an absolute value rather than a percentage at low levels. For example, if
the result of copper analysis for a particular sample is 10 ug/L, a duplicate analysis must fall between 5 pg/L and 15 pg/L.
If the sumple is greater than 20 pg/L, recovery is expressed as a percent and must be between 70 and 130%. If a recovery
range is not shown at low levels, the detection limit is given.

Regional Board to evaluate water quality impacts from the project and raised a concern on the potential
ditferences which may apply to sampling conducted on the lower San Joaquin River if samples are
preserved with nitric acid in the laboratory 24 hours after sampling, rather than in the field immediately
upon collection. A limited study of potential differences was conducted during WY 97 and is discussed
below.

Field vs Laboratory Preservation

Samples collected for selenium analyses require preservation with acid to a pH of less than 2. The
Regional Board statt generally acidify samples in the laboratory within 12 hours of sample collection and
not more than 24 hours after collection. Field acidification of samples, immediately after sample
collection, is not routinely conducted by Regional Board staff due to safety concermns.

A special study was conducted to assess the impacts on sample integrity from delaying sample
preservation. Two paired samplings were conducted in which samples were collected and immediately
split into two containers by incremental pouring of small volumes and agitating between pourings. One
of the splits was immediately acidified in the field and the other was acidified at a later time as per
standard sample handling protocol. A set of samples were collected along the San Luis Drain (Table 4) to
represent a high selenium environment. Another set of samples were collected at the San Joaquin River at
Crows Landing (Table 5) to represent a relatively low selenium environment.

Statistical analysis of the difterences of the paired data was conducted. A test for normality according to
the method of Shapiro and Wik (W test) (Gilber, 1987) demonstrated that the data were not normally
distributed. Thus, a non-parametric technique, the sign test (Helseland Hirsch, 1997) was used to test the
null hypothesis that the probability of x>y is equal to 0.5, where x and y are paired results. The analyses
failed to reject the null hypothesis at o equal to 0.01. The conclusion is that there is no difference in
selenium concentrations between field and laboratory-preserved samples.

RAINFALL AND DISCHARGE PATTERNS

The San Joaquin River Index, as described in the Water Quality Control Plan for the San Francisco
Bay/Sacramento-San Joaquin Delta Estuary (SWRCB, 1995) is used to classify the water year type in the
river basin based on runoff. The 60-20-20 Index includes one “wet” classification, two “normal”
classitications (above and below normal), and two “dry” classifications (dry and critical), for a total of
tive water year types. Water years 1996 and 1997 were both classified as “wet” based on runoff
exceeding 3.8 million acre feet.
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Table 4. Study: Lab vs Field Preservation

Paired Sampling at San Luis Drain

Selenium_(ug/L)

Miles below{[ Preserved Preserved Diff.
Check 19 in Lab in Field
0.50 629 63.0 0.1
1.00 69.1 694 0.3
1.65 63.6 62.7 -09
3.33 62.5 61.7 -0.8
5.63 63.6 64.3 0.7
7.00 61.1° 60.2 -0.9
9.50 54.1 542 0.1
10.96 65.1 65.2 0.1
14.16 554 55.1 -0.3
14.70 552 554 02
15.20 35.0 555 0.5
15.90 57.6 57.2 -04
18.00 53.1 52.8 -0.3
19.77 64.5 67.4 29
22.47 116 108 -8.0
22.62 112 112 0.0
24 .44 91.7 82 9.7
27.07 83.5 82.2 -1.3
Mean: -1.0
Standard deviation: 3.0

Table 5. Study: Lab vs Field Preservation
Paired Sampling at San Joaquin River, Crows Landing

Selenium (ug/L)

Feet from Time Preserved Preserved Diff.

East Bank Collected in Lab in Field
east bank 930 241 240 -0.01
10 1110 248 242 -0.06
20 1120 242 244 0.02
30 1126 2.51 2.62 0.11
40 1131 253 2.66 0.13
50 1135 2.58 2.60 0.02
60 1141 2.58 2.61 0.03
70 1146 258 2.54 -0.04
80 1151 2.64 2.62 -0.02
90 1157 2.67 2.63 -0.04
100 1201 2.64 2.56 -0.08
110 1207 248 2.58 0.10
west pier 1246 2.66 2.63 -0.03
center pier 1247 2.63 2.58 -0.05
cast pier 1248 2.58 2.64 0.06
Sigma* 1305 2.65 2.62 -0.03
west bank 1415 2.60 2.86 0.26
Mean: 0.0

Standard deviation: 0.1

* = composite sampler
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Friant Dam essentially serves as the headwaters of the lower San Joaquin River. A comparison of rainfall
at and discharge from Friant Dam into the San Joaquin River for WYs 96 and 97 is depicted in Figure 2.
During both water years, early rainfall events had little if any effect on the releases from Friant Dam,
indicating the highly managed nature of the San Joaquin River hydrology. The majority of water from
Friant Dam is diverted into the Friant Kern Canal for use in agricultural irrigation outside of the San
Joaquin River Basin. The only releases which do reach the San Joaquin River are during flood events
and high flows from winter snow melt. During WY 96, these releases occurred between the end of
February and beginning of June, while during WY 97, the releases were primarily limited to January and
February. The majority of freshwater flows to the lower San Joaquin River are from three major eastside
tributaries, the Merced, Tuolumne and Stanislaus Rivers. Remaining inflow is from agricultural return
flows and seasonal westside creeks draining the coastal range.

Flows at San Joaquin River at Lander Avenue, Patterson, and Vernalis, a series of sites moving
downstream to the Sacramento-San Joaquin Delta, have been depicted in Figure 3. During water year
1996, high flows occurred in February and March. During water year 1997, flows peaked in early
January due to unusually high rainfall in the basin. Flood conditions along the river during these time
periods resulted in limited water quality data at a number of sites. Many levees were broken, leading to
unrecorded discharge in the river at Patterson and Vernalis

RESULTS

Water quality analytical results for minerals and trace elements, as well as EC, pH, and temperature at
time of sampling, are listed by site in Appendices A and B. Appendix A includes sites sampled in Water
Year 1996 (WY 96) and Appendix B contains data for the sites sampled during Water Year 1997 (WY
97). All information collected using automated Sigma samplers is presented in Appendix C. The number
of sampling events and the ranges, mean and median concentrations for each measured constituent at each
site are shown in these appendices. The results have been grouped into two sections for discussion. The
first section covers electrical conductivity, boron and selenium, while the second section reviews results
for other constituents of concern.

Electrical Conductivity, Boron and Selenium

The electrical conductivity, boron and selenium results have been grouped by water year (1996 and 1997)
and are presented by site in the order of the site's location on the San Joaquin River, from upstream to the
most downstream site. The first site, the San Joaquin River at Lander Avenue, is the furthest upstream
and considered the background site for this program. The subsequent sites discussed progress
downstream from the Lander Avenue site. Table 6 summarizes annual minimum, median and maximum
EC, boron and selenium concentrations in the river during WYs 96 and 97 and compares those values to
the average range in concentration during the previous ten water years of record. The previous ten years
of record contained seven critically dry years and three wet years as determined using the San Joaquin
River Index (SWRCB, 1995). Since both WY's 96 and 97 were classified as wet water years, the
previous data record’s summary information, although presented in full, has also been separated into
critically dry years and wet years. Results from the autosampler which collected composite samples from
the Crows Landing site have also been presented. :

Water Year 1996

As documented during the previous years of the monitoring program, water quality at the Lander Avenue
site continues to show the lowest boron and selenium concentrations (Table 6). Maximum EC, boron and
selenium remained below 1050 umhos/cm, 0.16 mg/L and 0.4 pg/L, respectively, during WY 96. This
site serves as the background site for the monitoring program on the lower San Joaquin River, as it is
located upstream of major agricultural and fresh water inflows. River water at the Lander Avenue site is
prumarily comprised of seasonal flows from Friant dam, limited irrigation supply and tailwater, and
ground water accretions.

13
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Table 6. Annual Minimum, Median and Maximum Electrical Conductivity, Boron, and Selenium

at Monitoring Sites on the Lower San Joaquin River: Water Years 86-95, 96 and 97.

Site

Count

EC (umhos/cm)

Boron (mg/L)

Selenium (ug/L)

Min

Median

Max

Min

Median{ Max

Min

Median |

Max

SIR at Lander Avenue
. WYs38695
e WYs86-95 (wet)]

WY 97

WS 86-95 (critical)Y|

WY 96 I L

46

100

0 [ <001 | o031
003 1

46

1.1

0.30

036 | 098 |}

1.1

1.0
05 ) L

0.5

73

0.05

0.06 0.13

88

<0.05 <0.05 0.16

SIR at Fremont Ford

WYs 8695

_ WYs 86-95 (critical)
WYs 86-95 (wet)

WY 97

SIR at Hills Ferry Road

. WYs 8695 (wet)_
WY 96

SIR at Crows Landing__

WY96 I

o WYs8695 |
_ WYs 86-95 (critical) |

wY o7 |

64

2130

003

18 | 49

600

2300

0.28

64

1660

0.03

420

1470

85

1190

428

258

2220

308

750

2350

114

46

S0 |

258

1740

406

1490

017

1| 034

LT

76

_.1680 1

005

WYs 86-95

~ WYs 86-95 (critical)
. WY 86-95 (wet)

WY 96

WY 97

. WYs8695

. WXs 86-95 (critical)

WYs 86-95 (wet)
WY 96
WY 97

SIR at Maze Blvd.

WYs 86-95 (wet)

. WYs86-95 ||
_ WYs 86-95 (critical) ||

WY 96 ||

315
AT
30
48

SIR at Las Palmas Launch (Patterson) _

310
191
113
49
47

a3 ||

143

1450

020 |
0.08
o T3 |

005 | 10 | 21

L9 | 49
R
L3y 22
J0:54 1 096 4

30
L0
30 0
.20
25

<04

<04 |
<04 | <04

L0
132
80 | 2

9.0 | 2
08

~ 9
109
70
- 7'2 N I

5.8

<04

209

1570

143

918

~0.11
0.05

0.6i 2.1

0.5

133

863

<0.05 | 0.60

1.3

<0.4

50

62 1
30 .

3.3

128

989

006 | 0.66

1.2

<0.4

146 |

1400

008

0.83 3.0

27 |

<04

3.8

249

1530

0.11

0.93 3.0

0.5

49

146

959

0.08

170

958

218

981

125

1110

0 | 006

0.1t

211

1190

0.08

125

703

0.03

146

689

0.06

SIR at Vernalis (Airport Way) |
 WYs 86-95

~ WYs 86-95 (critical) |

WY 97\

_WYs 8695 (we) || |

172

702

0.09

003 | 058

I

18

1.1

13

1.3

039 | 092
2036 1 070 3
0.37 | 068

_ <04 |
<04

30 |

34

0.4

<04
<04

205

<04 |

<04 |

26 4T

25

33

17

1.5

123

870

0.01

12

<0.4

2.1

217

931

0.02

1.2

04

2.5

123

604

0.01

0.33 0.83

<0.4

2.0

134

564

005

0.29 0.50

<0.4

1.4

156

563

0.07

0.26 043

<0.4

1.1

Autosampler Data
SIRatCrowsLanding
WY 96 |

WY 97

el
327

134

897

1640

<005 | 0.60

121

979

_ 1740 |

_ 005

068

05

<04 |

34 |

2.9

92 |

Count = the minimum number of analyses out of the three constituents

Water year type is based on the San Joaquin 60-20-20 River Index as follows:
'Critical Water Year: Runoff < 2.1 million ac-ft (WYs 87-92 and 94)
*Wet Water Year: Runoff > 3.81 million ac-ft (WYs 86, 95, 96, and 97)
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The next downstream site sampled on the San Joaquin River is at Fremont Ford, downstream of the
confluence with Salt Slough. During WY 96, Salt Slough carried a combination of agricultural surface
and subsurface drainage, storm runotf from surrounding lands and the city of Los Banos, and seasonal
releases from duck clubs. Constituents of concern at the Fremont Ford site were elevated over the
concentrations reported upstream at Lander Avenue. Median EC, boron and selenium values were
reported at 1470 pmhos/cm, 1.3 mg/L and 9.0 pg/L, respectively, while maximum concentrations
reached 2560 umhos/cm, 2.2 mg/L., and 21.7 pg/L.

The next downstrearn sampling site on the San Joaquin River is near Hills Ferry Road, just downstream
ot the confluence of Mud Slough (north) but upstream of the Merced River inflow. Mud Slough (north),
as with Salt Slough, carried a combination of agricultural return flows, storm water, and wetland
releases, during WY 96. Drainage flows can readily be switched between the two sloughs through a
series of diversion structures so that either slough is able to carry runoff from the other's watershed.
During WY 96, Salt Slough carried the majority of subsurface agricultural drainage out of the Grassland
Watershed. EC concentrations in the river near Hills Ferry, reached 2510 pmhos/cm with a median of
1490 umhos/cm. Median concentrations for boron and selenium were 1.3 mg/L and 7.2 pg/L,
respectively. These concentrations are similar to those measured at the Fremont Ford site during WY 96.

Downstream of the Merced River inflow, constituent concentrations in the San Joaquin River rapidly
decreased. During WY 96, maximum EC, boron and selenium concentrations at Crows Landing (the first
site downstream of the Merced River inflow) were 1640 pimhos/cm, 1.5 mg/L and 9.2 pg/L,
respectively, while median values were recorded at 897 pumhos/cm, 0.6 mg/L and 3.4 pg/L, respectively.
At the final downstream sampling location, the San Joaquin River at Vernalis (downstream of the
Tuolumne and Stanislaus River inflows), maximum EC, boron and selenium concentrations dropped to
972 pmhos/cm, 0.5 mg/L and 2.6 pg/L, respectively. Median concentrations of the same constituents
were 564 umhos/cm, 0.29 mg/L and 1.4 pg/L, respectively.

Water Year 1997

During WY 97, the background site on the San Joaquin River at Lander Avenue was sampled monthly for
EC and quarterly for boron and selenium. The decrease in sampling frequency over WY 96, reflected the
consistently low constituent concentrations apparent at this site since the program began in 1985. Ranges
in concentrations are comparable to previous water years, with median EC. boron and selenium values at
784 umhos/cm, <0.05 mg/L, and <0.4 pg/L, respectively.

Constituent concentrations at the Fremont Ford site reflect operation of the Grassland Bypass Project
which resulted in the diversion of subsurface agricultural drainage water out of Salt Slough and into Mud
Slough (north), in WY 97. Salt Slough discharges into the San Joaquin River upstream of the Fremont
Ford site and Mud Slough (north) discharges into the San Joaquin River downstream of the Fremont
Ford site. Between WYs 96 and 97, concentrations of all constituents of concern decreased at the
Fremont Ford site. Median EC, boron, and selenium concentrations dropped from 1470 pmhos/cm, 1.3
mg/L, and 9.0 pe/L, respectively, during WY 96, to 1190 pmhos/cm, 0.54 mg/L, and 0.8 pg/L,
respectively, during WY 97.

The San Joaquin River at Hills Ferry Road receives inflow from Mud Slough (north) and Salt Slough.
EC concentrations at the Hills Ferry site ranged from 76 umhos/cm (following the flood events of
January, 1997) to 2700 umhos/cm with a median of 1680 umhos/cm. Median concentrations for boron
and selenium at the Hills Ferry Road site were the highest of all the sites sampled in WY 97 at 1.3 mg/L.

and 5.8 [Lg/L, respectively. Maximum boron and selenium concentrations reached 2.5 mg/L and 18.0
ug/L, respectively.

Freshwater inflow from the Merced River, diluted constituent concentrations in the San J oaquin River at
the downstream Crows Landing sampling location. Grab samples for EC, boron and selenium recorded
maximum concentrations of 1460 umhos/cm, 1.2 mg/L, and 8.2 pg/L, respectively, and median values at
989 umhos/cm, 0.66 mg/L, and 2.7 pg/L, respectively.
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Concentrations continued to decrease downstream in the San Joaquin River with the inflow from two
additional east side tributaries: the Tuolumne and Stanislaus Rivers. Salt, boron and selenmum
concentrations are very low in these tributaries and improve the water quality in the San Joaquin River
accordingly. The Las Palmas site near Patterson, is just upstream of these tributary inflows and
concentrations at this site corresponded to those measured at the Crows Landing Bridge site. Monitoring
sites downstream of the Las Palmas site showed decreasing constituent concentrations. At the farthest
downstream sampling location, the San Joaquin River at Vernalis, ECs ranged from 156 to 816
umhos/cm, while median boron and selenium concentrations were 0.26 mg/L and 1.1 pg/L, respectively.

Dailv Composite Samples

During both WY's 96 and 97, daily composite water samples for EC, boron and selenium were collected
from the San Joaquin River at the Crows Landing site using automated Sigma samplers. Some data gaps
occurred within the sample set due to high flood waters stranding the sampler mid-river on a floating
dock. These data gaps occur as follows:

23 February 1996 to 18 March 1996;
18 January 1997 to 8§ February 1997; and
8 March 1997 to 14 March 1997.

All available data has been presented in Appendix C. Figure 4 presents a comparison of boron and
selenium water quality information from the composite samples with grab samples collected during the
same time period. Figure 5 compares the daily composite EC values with the daily discharge at the site.

Values recorded in the San Joaquin River at Crows Landing demonstrate the tremendous influence of
dilution tflows on the water quality at that site. During the storm season and high runotf events,
concentrations remain low, with selenium concentrations below 0.5 pg/L during much of the flooding
which occurred between mid-December 1996 and March 1997. Concentrations of all constituents
increased in April (normally a period of agricultural pre-irrigation). Although some of the EC and boron
and the majority of the selenium increase can be attributed to increased subsurface agricultural drainage
flows from the Grassland Watershed, other pre-irrigation drainage and wetland releases also contribute
salt and boron. The highest concentrations of EC, boron and selenium were observed during the period
of April through July, tollowed by a trend of diminishing concentrations through September.

Other Elements of Concern

During WY96, limited additional water quality analyses were conducted quarterly for copper, chromium,
lead, nicke! and zinc, and monthly for molybdenum at four sites along the San Joaquin River: Lander
Avenue, Hills Ferry, Crows Landing, and Vernalis. Many of these additional analyses were discontinued
during WY 97 due to monetary constraints. Apparent laboratory contamination also invalidated many of
the copper and zinc results, during WY 96. Results which satistied the quality control criteria listed in
Table 3, have been summarized in Table 7. None of the concentrations noted reach or exceed existing
water quality objectives.

DISCUSSION
Comparison Between Water Year 1996 and Water Year 1997

Between WY's 96 and 97, little difference in water quality concentrations or seasonal trends is apparent at
the majority of San Joaquin River stations monitored. The one exception is the San Joaquin River at
Fremont Ford. During WY 97, all constituents measured at this site (electrical conductivity, boron and
selenium), showed a marked reduction in concentration when compared to WY 96 (Figure 6). The
decrease can be attributed to rerouting of agricultural drainage in the upstream Grassland Watershed as
part of the Grassland Bypass Project.
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Table 7. Summary of Copper, Chromiurh, Lead, Nickel, Zinc and Molybdenum Results at Selected Sites
in the Lower San Joaquin River: Water Years 1996 and 1997.

| Concentrations (ug/L)
Lander Avenuc* Hills Ferryy Crows Landing} Vemalis*
WY / Constituenti| min J mean | max min mean | max min | mean | max min mean | max
Water Year 1996
total:
Cu 4 5 6 3 6 8 2 5 8 3 5 8
Cr 2 4 6 5 8 12 2 7 10 3 6 10
Pb <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Ni <5 <5 5 6 8 11 <1 6 i1 <5 6 11
Zn 4 7 12 7 12 21 <1 10 20 2 9 16
Mo 1 3 6 5 7 8 2 4 5 1 2 3
dissolved:
Cu 3 6 9 4 6 9
Cr <1 3 7 <1 2 5
Pb <5 <5 <5 <5 <5 <5
Ni <5 6 7 <5 <5 <5
Zn [7] [12] | [17] [8] [9] [9]
Water Year 1997
Total Mo ] 3 6 1 7 12 <1 4 6 <1 2 4
* = sampled quarterly [ 1= only 2 samples analyzed

1 = sampled monthly
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Figure 6. Comparison of Electrical Conductivity, Boron, and Selenium Concentrations in

the San Joaquin River at Fremont Ford: Water Years 1996 and 1997.
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During WY 96, the majority of subsurface agricultural drainage discharge from the watershed was routed
to Salt Slough which enters the San Joaquin River upstream of the Fremont Ford site. Beginning 26
September 1996, the bulk of this drainage was rerouted to the lower reach of Mud Slough (north) and
entered the river downstream of the Fremont Ford site. Redirection of this drainage clearly reduced
electrical conductivity, boron and especially selenium concentrations in the river at Fremont Ford.
Redirection of the drainage did not appreciably impact water quality in the river downstream of Fremont
Ford. Electrical conductivity, boron and selenium concentrations are comparable for both water year
1996 and 1997 at the next downstream site (Hills Ferry) which has historically received the commingled
discharge from Salt Slough and Mud Slough (north).

Further reduction in river electrical conductivity, boron and selenium concentrations does not occur until
mflows from major eastside tributaries (Merced, Tuolumne and Stanislaus Rivers) provide dilution water
(Figure 7). Figure 7 depicts the constituent concentrations at three locations in the San Joaquin River,
both upstream (Hills Ferry) and downstream (Crows Landing and Vernalis) of the Merced River inflow,
during WYs 96 and 97. As shown in Figure 7, concentrations were the highest upstream of the Merced
River at the Hills Ferry site, although all sites follow similar trends. Concentrations appear to peak at the
Hills Ferry site during the irrigation season (April through August), with a sharp increase occurring
during March 1997, a period of very dry weather and little upstream dilution flow. Concentrations
decrease downstream of the Merced River inflow, at the Crows Landing site. More significant reductions
in concentrations occur dowstream of intlows from the Tuolumne and Stanislaus Rivers, as shown at the
Vernalis site.

Comparison to Applicable Water Quality Objectives

In October 1988, the Regional Board adopted water quality objectives for boron, molybdenum and
selenium for the lower San Joaquin River between Sack Dam and Vernalis. Two sets of objectives were
developed. One set of objectives was established for the river reach with minimal freshwater flow,
between Sack Dam and the inflow from the Merced River. The second set is for the reach of river from
the inflow of the Merced River to Vernalis, which has highly managed freshwater inflows. The
objectives were also based on water year type, as classified by the San Joaquin River Index (SWRCB,
1987 and SWRCB, 1995), and season. Slightly relaxed objectives were implemented during critical
water years reflecting the lack of good quality dilution flows from tailwater and/or flows from the eastside
tributaries. In addition, more stringent boron objectives were adopted during the irrigation season, 15
March through 15 September, when downstream crops would be susceptible to boron toxicity from
irrigation water. As specitied in the amendment, compliance monitoring for selenium and boron water
quality objectives is conducted on the San Joaquin River at the Crows Landing Road Bridge site. The
Crows Landing Road Bridge site is downstream of the Merced River inflow and also receives water from
agricultural return flows and groundwater seepage.

On 22 December 1992, the US Environmental Protection Agency (EPA) finalized promulgation of water
quality standards for all states which they felt had not satisfied section 303(c)(2)(b) of the Clean Water
Act. Section 303(c)(2)(b) required the setting of enforceable numeric water quality criteria on all surface
water of the Nation. California was included in the promulgation for a limited number of criteria and
specifically included for a maximum criteria of 20 pg/L selenium in the San Joaquin River from Sack
Dam to the mouth of the Merced River and a continuous (four-day average) criteria of 5 pg/L for selenium
in the river from Sack Dam to Vernalis. Although the promulgation applied directly to permitted point
source discharges, some uncertainty remained on the application of the criteria to nonpoint source
discharges such as agricultural drainage.

In May 1996, the Regional Board adopted revised selenium water quality objectives for the lower San
Joaquin River and also a compliance time schedule which includes performance goals. These objectives
are consistent with the US EPA promulgation.

Water quality objectives for boron, selenium and molybdenum, which applied to the two segments of the

lower San Joaquin River during WYs 96 and 97 (both wet water years), have been listed in Table 8. The
compliance time schedule and performance goals which apply to the selenium objective, are listed in Table
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Table 8. Boron, Selenium and Molybdenum Water Quality Objectives for the Lower San Joaquin River.

Boron (mg/L)

Selenium (pg/L)

Molybdenum (ue/L)

Water Body Continuous ] Maximum Continuous l Maximum Continuous Maximum
San Joaquin River between Sack Dam and the Merced River Inflow

WY 1996 || 2.0 (monthly mean)+ 5.8 10 {(monthly mean) 26 19 (monthly mean) 30

WY 1997 | 2.0 (monthly mean)t 5.8 5 (4-day average)* 20 19 (monthly mean) 30
San Joaquin River from the Merced River Inflow to Vernalis

WY 1996 || 0.8 (monthly mean)t 2.0 5 (monthly mean) 12 10 (monthly mean) 15

1.0 (monthly mean)tt 2.677
WY 1997 same same 5 (4-day average)** 12 same same

T = The water quality objective only applies from 15 March through 15 September
1 = The water quality objective only applies from 16 September through 14 March
* = Compliance time schedule adopted and in effect until October 2010
** = Compliance time schedule adopted and in effect until October 2005




Table 9. Summary of Selenium Water Quality Objectives and Compliance Time Schedule

[Selenium Water Quality Objectives (in bold) and Performance Goals (in italics))

Water Body/ 1 October 1 October 1 October 1 October
Water Year Type' 1996 2002 2005 2010
San Joaquin River below 5 ug/L S ug/L
the Merced River; monthly mean 4-day average
Above Normal and Wet
Water Year types
San Joaquin River below 8 ug/L 5 pg/L 5 ug/L

the Merced River;
Critical, Dry, and Below
Normal Water Year types

monthly mean

monthly mean

4-day average

San Joaquin River
from Sack Dam io the
Merced River.

5ug/LL
4-day average

' The water year classification will be established using the best available estimate of the 60-20-20 San Joaquin Valley
water year hydrologic classification (as defined in Footnote 17 for Table 3 in the State Water Resources Control Boar
Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary, May 1995) at the 75
exceedance level using data from the Department of Water Resources Bullentin 120 series. The previous water year's

classification will apply until an estimate is rhade of the current water year.
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Boron

Separate boron water quality objectives apply to the lower San Joaquin River upstream and downstream
of the Merced River inflow. Downstream of the Merced River, the objectives are further divided
seasonally: 0.8 mg/L during the irrigation season (15 March through 15 September) and 1.0 mg/L for the -
remainder of the year. Table 10 lists the mean monthly boron concentrations at all sites monitored in the
San Joaquin River for both water years and indicates whether the applicable monthly mean water quality
objective was exceeded.

During both water years, the applicable monthly mean boron objectives were exceeded at the Crows
Landing and Patterson sites, primarily between June and August. Review of the daily composited data
trom the Crows Landing site indicates an expanded time period of exceedance, from April through
August, during WY 97. The objectives were not exceeded downstream of the Patterson site (downstream.
of additional eastside tributary inflows from the Tuolumne and Stanislaus Rivers).

The instantaneous maximum boron water quality objectives (ranging from 2.0 mg/L to 5.8 mg/L,
depending on location on the river and season) were not exceeded during either WY 96 or WY 97. The
highest boron concentration recorded was 2.2 mg/L at Fremont Ford in June 1996 (WY 96) and 2.5 mg/L
at Hills Ferry in June 1997 (WY 97).

Selenium

The selenium water quality objective was revised between WY 96 and WY 97. Prior to WY 97, the
selenium objective varied based on location, upstream or downstream of the Merced River inflow. After
10 January 1997, the continuous selenium objective became 3 pg/L based on a 4-day average, and is
subject to a compliance time schedule (Table 9). The maximum objective still varies according to location
(Table 8).

Table 11 presents the monthly mean selenium concentrations at selected locations in the San Joaquin
River and indicates whether the water quality objectives would have been exceeded had they not been
subject to a compliance time schedule. During WY 96, elevated monthly mean selenium concentrations
exceeded water quality objectives from April through July at the Fremont Ford site and during June and
July at the downstream Hills Ferry, Crows Landing and Patterson sites.

Just prior to WY 97, the Grassland Bypass Project went into operation and diverted subsurface
agricultural drainage from Salt Slough, which discharges into the San Joaquin River upstream of the
Fremont Ford site, to Mud Slough (north), which discharges downstream of Fremont Ford. During WY
97, no selenium water quality objective exceedances were recorded in the river at the Fremont Ford site,
even though the objective was lowered from 10 pg/L to 5 ug/L. With the lower selenium objective,
potential exceedances increased at the Hills Ferry site, with monthly mean concentrations above 5 Lg/L
from March through August. Downstream of the Merced River inflow, the 5 pg/L selenium objective
was exceeded in April and June at both the Crows Landing and Patterson locations. Further downstream,
the objective was met during all months at the Maze Blvd. and Vernalis sites, based on monthly averages.

The maximum selenium water quality objectives which applied, 12 pg/L to 26 pg/L, depending on
location and water year (Table 8), were not exceeded at any time during either water year. The highest
selenium concentrations recorded in the river were 21.7 pig/L at Fremont Ford in May 1996 (WY 96) and
18.0 pg/L at Hills Ferry in April 1997 (WY 97).

The concentrations listed in Table 11 are monthly mean concentrations for comparison; however, the
selenium water quality objective is a 4-day average. Daily composite samples were analyzed for selenium
at the Crows Landing site. Figure 8 compares the 4-day running average selenium concentration at
Crows Landing against the 5 tg/L water quality objective for both WY 96 and WY 97. Water quality
objective exceedances are grouped within the months of April through August in WY 96, and April and
June in WY 97, as was recorded using the monthly mean concentrations.
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Table 10. Monthly Mean Boron Concentrations and Water Quality Objective (WQO) Exceedances in the San Joaquin River:
Water Years 1996 and 1997.

wWQO Monthly Mean Concentration (mg/L)
Water Yeur/Site mg/L Oct Nov Dec Jan Feb Mar Apr | May Jun Jul Aug Sep
Water Year 1996
Lander Avenue 2% <005} 0.11 0.07 0.05 | <0.05| 0.06 0.09 | <0.05| 0.06 0.13 0.06 | <0.05
Freemont Ford PAY 0.40 1.2 14 1.7 0.92 0.68 1.3 13 0.85
Hills Ferry 27 0.38 1.2 13 1.6 0.78 0.56 1.28 | 0.91 0.96
Crows Landing 0.8/1.071| 0.32 0.49 0.66 0.76 0.36 0.25 0.54 0.36 0.73
Las Palmas 0.8/1.0%7] 0.16 0.48 064 | 0.81 0.31 0.29 0.56 | 0.39 0.69
Maze Blvd. 0.8/1.0F%| 0.13 0.35 050 [ 0.50 | 0.19 0.16 0.24 { 0.17 0.35
Vernalis 0.8/1.0t%)1 0.20 | 0.35 044 | 042 | 020 | 0.12 | 0.17 | 0.11 0.27

Crows Ldg Sigma || 0.8/1.01%| 0.19 | 051 | 063 | 077 | 044 [ 033 [ 059 | 0.33 0.64

Water Year 1997

Lander Avenue* 2% <0.05 ] <0.05 | <0.05 ] <0.05| NA NA NA
Freemont Ford 2% 0.69 0.71 031 | <005} <0.051 0.36 0.59
Hills Ferry 2% 0.91 1.1 0.55 037 | 019 | 095 1.3
Crows Landing 0.8/1.071|| 041 0.67 032 0.07 0.13 0.50 0.60
Las Palmus 0.8/1.0FT) 0.45 058 | 032 1 0.11 0.14 | 048 0.58
Maze Blvd. 0.8/1.0771 0.27 | 045 0.12 | 0.13 0.12 | 030 0.37
Vernalis 0.8/1.0%] 0.22 | 0.32 | 0.09 0.1 0.10 [ 0.23 0.27
Crows Ldg Sigma || 0.8/1.071| 0.42 0.64 0.32 0.08 0.13 0.47 .66

t = water quality objective only applies 15 March through 15 September
+1 = 0.8 mg/L objective applies 15 March through 15 September; 1.0 mg/L objective applies 16 September through 14 March
only analyzed quarterly

Bold Italic:=  water quality objective exceedance

Table 11. Monthly Mean Selenium Concentrations and Water Quality Objective (WQO) Exceedances in the San Joaquin River:
Water Years 1996 and 1997.

WQO* Monthly Mean Concentration (pg/L)

Water Yeur/Site ug/L Oct Nov I Dec | Jan | Feb Mar Apr | May Jun Jul I Aug Sep

Water Year 1996
Lander Avenue 10 02 0.3 0.2 0.5 0.2 NA 0.2 0.1
Freemont Ford 10 2.6 7.2 9.5 9.9 8.0 45 9.6 6.4
Hills Ferry 10 2.1 4.7 6.6 7.2 4.8 3.1 8.8 57
Crows Landing 5 0.9 2.1 33 34 22 1.6 5.0 4.4
Las Palmus 5 0.9 2.0 34 3.5 2.2 1.6 48 34
Maze Blvd. 5 0.7 14 2.5 2.0 1.0 0.9 2.7 1.8
Vernalis 5 0.5 1.6 2.1 1.7 0.9 0.7 1.9 14
Crows Ldg Sigma 5 1.1 2.2 3.1 3.9 24 2.0 37

Water Year 1997
Lander Avenue** 5 <04 ]| <04 | <04 | <04 NA NA <04 NA NA <04 NA NA
Freemont Ford 5 0.7 0.7 <04 | <04 | <04 1.4
Hills Ferry 5 4.6 35 1.2 1.1 0.9 44
Crows Landing 5 18 21 0.9 | <04 | 04 1.7
Las Palmas 5 18 1.8 0.8 0.5 0.5 1.8
Maze Blvd. 5 1.0 1.3 0.3 0.6 04 1.1
Vernalis 5 0.8 1.0 <04 04 04 0.8
Crows Ldg Sigma 5 1.9 2.0 0.9 | <04 | 04 1.9

* = Water quality objective applied as a monthly mean in WY96 and a 4-day average subject to a compliance time schedule in WY97
** = only monitored quarterly
ic = water quality objective exceedance
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Molybdenum

The molybdenum water quality objectives adopted for the lower San Joaquin River primarily reflect
concern over the potential accumulation in livestock forage if the water is used for irrigation. Upstream of
the Merced River, the monthly mean molybdenum objective is 19 pg/L with an instantaneous maximum
of 50 pg/L. Downstream of the Merced River, the monthly mean molybdenum objective drops to 12
1Lg/L with an instantaneous maximum of 15 pg/L. The highest molybdenum concentration detected in the
San Joaquin River during the study period, was 12 ug/L at the Hills Ferry site on 19 June 1997. The
reported maximum concentration does not exceed any of the adopted continuous or maximum
molybdenum water quality objectives listed in Table 8.

ANNUAL LOADING OF SALT, BORON AND SELENIUM

Salt, boron, and selenium loads for the San Joaquin River at Crows Landing and near Vernalis were
estimated based upon the flow weighted monthly average of the available water quality data. Preliminary
daily discharge data and daily electrical conductivity for the two sites was obtained from the USGS (Pat
Shiffer, personal communication). Salt loads are based upon daily electrical conductivity measurements
at the two sites. Boron and selenium loads are based upon Regional Board water quality data. Sigma™
automatic sample data for the Crows Landing site was supplemented with grab samples for periods
during which no automatic samples were collected due to tlooding. Only grab samples were collected and
used for the Vernalis site. The methodology used to present loads can be found Grober et al., 1998

Raw data used to present loads have been tabulated and are available at the Regional Board’s Sacramento
Office. This information can also be found at the Regional Board web site. Follow the links to view or
download files from:

http://www.swrcb.ca.gov/~rwqcb5/home.html

Tabulated tlow and water quality data used to compute loads for water years 1986 through 1997 are
presented chronologically. Each year of data is comprised of four data tables; the first table contains mean
daily flow data; the second, third and fourth contain electrical conductivity (EC), boron and selenium
data, respectively. Additionally, EC, boron, and selenium data are presented for five Sigma™ automatic
sampler sites for water years 1995, 1996 and 1997. Matrices are sparsely filled for some water quality
data.

For Water Year 1997, monthly discharge and load estimates are approximate for Crows Landing and
Vernalis during the tlood events ot January and February because of estimated peak discharges and
limited water quality data availability. Much of the discharge in the San Joaquin River near Vemalis
occurred outside of the channel due to numerous levee breaks during these flood events. When this
occurs, discharge can be far greater than is estimated using existing stage discharge relationships. Model
estimated discharges for the San Joaquin River near Vernalis (STRMP, 1997) suggest that the actual daily
discharge during the January-February floods was up to fifty percent higher than the preliminary
discharge estimated by the USGS. Flood flows also restricted access to sites limiting the number of
samples collected. Boron and selenium loads for the San Joaquin River near Vernalis in January were
based on only a single grab sample rather than the usual four monthly samples. Additionally, grab
samples collected during flood flows may not be representative of the mean water quality at a site because
of the large volume of overland flow that occurs during these events. Pumping of water from flooded
fields just upstream of the Crows Landing site on the right (east) bank during February, for example,
likely skewed the water quality at the Regional Board sampling location so that it was not necessarily
representative of the mean discharge. Similarly, overland flow on the left (west) bank of the San Joaguin
River, just upstream of the Vernalis sampling location, likely skewed the water quality at this site such
that it was not representative of the mean.

Monthly discharge, monthly flow weighted average concentrations and loads for water years 1996 and

1997 are presented for the San Joaquin River at Crows Landing (Table 12) and near Vernalis (Table 13).
Annual discharge at Crows Landing increased from 1.4 million acre-feet in 1996 to 4.2 million acre-feet
in 1997. Annual discharge near Vernalis increased from 4.0 million acre-feet in 1996 to 6.8 million acre-
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Table 12. Monthly and Annual Discharge, Loads of Salt, Boron and Selenium,
and Flow Weighted Concentrations for the San Joaquin River at
Crows Landing: Water Years 1996 and 1997.

Water Year 1996 Loads Flow Weighted Conc.
Month Flow (af) || Se (Ibs){ B (1000 ]bs)l TDS (tons)|| Se (ppb) | B (ppm) | TDS (ppm)
Oct-95 143,748 334 53 31,001 0.9 0.14 159
Nov-95 59,236 338 83 40,112 2.1 0.52 498
Dec-95 61,176 517 108 48,318 3.1 0.65 581
Jan-96 59,022 628 118 55,579 39 0.74 692
Feb-96 247,201 1,554 269 117,474 2.3 0.40 349
Mar-96 370,920 1,712 303 146,389 1.7 0.30 290
Apr-96 118,445 1,200 181 92,958 3.7 0.56 577
May-96 172,124 1,070 130 64,336 2.3 0.28 275
Jun-96 67,345 1,051 156 69,413 5.7 0.85 758
Jul-96 49,180 1,014 157 57,062 7.6 .17 853
Aug-96 49,932 775 124 47,291 5.7 0.91 696
Sep-96 47,402 493 82 35,667 3.8 0.64 553

WY 96 Total || 1,445,730 || 10,686 1,765 805,600 2.7 0.45 410

Water Year 1997 Loads Flow Weighted Conc.
Month Flow (af) || Se (lbs)| B (1000 Ibs)| TDS (tons)|| Se (ppb) | B (ppm) | TDS (ppm)
Oct-96 59,165 260 61 31,448 1.6 0.38 391
Nov-96 58,025 314 99 42,450 2.0 0.63 538
Dec-96 267,166 454 139 72,904 0.6 0.19 201

Jan-97 * 1,570,139 {[ 1,290 322 217,686 0.3 0.08 102
Feb-97 * 1,599,174 || 1,416 566 286,266 0.3 0.13 132
Mar-97 351,943 1,270 285 150,392 1.3 0.30 314
Apr-97 76,153 1,283 161 69,033 6.2 0.78 667
May-97 72,875 831 140 56,154 42 0.70 567
Jun-97 33,554 620 113 38,655 6.8 1.24 847
Jul-97 33,421 436 101 31,194 4.8 1.12 686
Aug-97 33,935 354 88 18,523 3.8 0.95 401
Sep-97 27,308 140 49 22,523 1.9 0.66 607
WY 97 Total || 4,182,858 || 8,667 2,124 1,037,228 0.8 0.19 182

*flood flows and overland flows; water quality samples may have been skewed

water quality concentration and load data are approximate
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Table 13. Monthly and Annual Discharge, Loads of Salt, Boron and Selenium,
and Flow Weighted Concentrations for the San Joaquin River at Vernalis:
Water Years 1996 and 1997.

Loads Flow Weighted Conc.
Month Flow (af) || Se (Ibs)| B (1000 ibs)| TDS (tons)|| Se (ppb) | B (ppm) | TDS (ppm)
Oct-95 351,608 435 53 74,553 0.5 0.06 156
Nov-95 158,354 595 145 83,120 1.4 0.34 386
Dec-95 155,033 897 1834 94,797 2.1 0.44 450
Jan-96 165,085 752 179 101,869 1.7 0.40 454
Feb-96 616,320 1,516 322 139,094 0.9 0.19 166
Mar-96 889,332 1,593 284 164,837 0.7 0.12 136
Apr-96 429,270 1,249 196 121,751 1.1 0.17 209
May-96 512,661 957 139 89,727 0.7 0.10 129
Jun-96 236,197 1,110 221 103,333 1.7 0.34 322
Jul-96 152,134 1,037 186 83,450 2.5 0.45 403
Aug-96 143,371 746 139 71,984 1.9 0.36 369
Sep-96 143,756 543 104 64,308 14 0.27 329
WY 96 Total 3,953,120 || 11,431 2,151 1,192,823 1.1 0.20 222
Loads Flow Weighted Conc.
Month Flow (af) || Se (Ibs)| B (1000 lbs)| TDS (tons)| Se (ppb) I B (ppm) l TDS (ppm)
Oct-96 165402 || 324 95 59,859 07 0.21 266
Nov-96 161,515 417 136 74,113 0.9 0.31 337
Dec-96 749,455 557 173 122,971 0.3 . 0.08 [21
Jan-97 * 2,740,109 |t 1,981 493 230,430 04 0.10 91
Feb-97 * 2,185,068 || 2,127 512 255,465 04 0.10 97
Mar-97 801,271 1,639 378 192,052 0.8 0.17 176
Apr-97 281,289 1,470 215 116,068 1.9 0.28 303
May-97 294,138 983 175 97,534 1.2 0.22 244
Jun-97 157,470 662 134 77,246 1.5 0.31 361
Jul-97 107,935 334 106 57,836 1.3 0.36 394
Aug-97 115,232 370 106 57,365 1.2 0.34 366
Sep-97 123,105 271 89 60,644 0.8 0.26 362
WY 97 Total 6,770,716 || 11,190 2,611 1,401,584 0.6 0.14 152

*flood flows,levee breaks and overland flows; discharge estimated using SJRIO water quality model
water quality samples may have been skewed; concentration and load data are approximate
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feet im 1997. The annual salt load at Crows Landing increased from 800,000 tons in 1996 to just under 1
million tons in 1997, whereas salt load increased from 1.2 to 1.4 million tons at Vernalis. The annual
boron load at Crows Landing increased from 1.8 million pounds in 1996 to 2.1 million pounds in 1997
whereas boron load increased from 2.2 to 2.6 million pounds at Vernalis. The increase in salt load from
Water Year 1996 to Water Year 1997 is likely attributable to the significantly higher discharge in Water
Year 1997. All of the additional load at both Crows Landing and Vernalis can be accounted for in the
extremely high flow months of January and February 1997.

Although, discharge, salt and boron loads increased at both river sites from 1996 to 1997, selenium loads
dropped. The annual selenium load at Crows Landing decreased from 10,700 pounds in 1996 to just
under 8,700 pounds in 1997 and from 11,400 to 11,200 pounds at Vernalis. Higher salt and boron loads
in 1997 were likely attributable to significantly higher rainfall, river flows, and leaching of naturally
occurring salts that are widespread throughout the basin. Lower selenium loads in 1997 are at least in
part due to additional controls of subsurface agricultural drainage from the Drainage Project Area within
the Grassland Watershed (tributary to the San Joaquin River), particularly during low flow months.

Monthly loads of salt for Crows Landing and Vernalis are presented graphically in Figure 9. Figures 10
and 11 show the monthly loads of boron and selenium, respectively. Monthly salt loads in water year
1997 were generally the same or slightly lower than water year 1996 loads at both sites except during the
tlood months of January and February. Salt loads in January and February, 1997 appear to have been
much higher than the previous year, but flood flows and limited data availability during the 1997 flood
makes flow and load estimates suspect. The March 1997 salt loads are somewhat higher than the March,
1996 loads at Vemnalis.

Boron loading at the two sites has a similar pattern to salt loading but the pattern of selenium loading is
somewhat different. Selenium loads at both sites were 40 to 70 percent lower during the June to
September period of water year 1997 than the same months in water year 1996. Loads were slightly
lower at Crows Landing and up to 30 percent lower at Vernalis during the October through December
period of water year 1997 as compared to water year 1996. Although flood flows and limited data
availability during the 1997 flood makes selenium load estimates for January and February suspect, the
limited data suggests that selenium loads during January, 1997 at Crows Landing and Vernalis were more
than double the prior year’s load. Selenium loads were also higher in February, 1997 than in February,
1996 at the Vernalis site.

Figures 12 through 15 show the annual discharge, TDS load, boron load, and selenium load for the two
San Joaquin River sites, Crows Landing and Vernalis, and two additional Grassland Watershed sites, one
summarizing loads from the Drainage Project Area and the other depicting loads from the entire
watershed. Water Years 1996 and 1997 were wet years with similar discharge and loading to water years
1995 and 1986. Although annual discharge at Crows Landing and Vernalis were higher in 1997 than
during all other years, including 1995, loads of salt, boron, and selenium were higher at both sites in
water year 1995. Loads of selenium at both river sites were lower in 1997 than in 1995 and 1996 even
though discharge was much higher than in 1996. Water year 1995 was the first wet year following
several dry and critically dry years. High loads of all constituents in 1995 may have resulted from the
leaching of salts that had accumulated in the basin during previous years or from an expansion of the total
irigated area. Generally lower loads of all constituents in 1996 and 1997 may be due to lower residual
salt loads in the basin. Markedly lower selenium loads from the Drainage Project Area are also
attributable to district recycling and other water conservation and drainage reduction methods that were
initiated in 1997 to reduce selenium loads as part of the Grassland Bypass Project.
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Figure 9. Monthly Salt Loads Measured in the San Joaquin River at
Crows Landing and Vernalis, Water Years 1996 and 1997
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Figure 10. Monthly Boron Loads Measured in the San Joaquin River at
Crows Landing and Vernalis, Water Years 1996 and 1997
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Figure 11. Monthly Selenium Loads Measured in the San Joaquin River at
Crows Landing and Vernalis, Water Years 1996 and 1997

SJR at Crows Landing
2500

WY 9
2000 mWY 96

BWY 97

1500

1000

500

Monthly Selenium Load {Pounds)

0
Oct Nov Dec Jan* Feb* Mar Apr May Jun Jul Aug Sep

SJR near Vernalis

2500

2000

1500

1000

500

Monthly Selenium Load (Pounds)

Oct Nov Dec Jan* Feb* Mar Apr May Jun Jul Aug Sep

* load data estimated for January and February, 1997 due to flood flow
estimates, overland flows and limitted water quality data availability




Figure 12. Annual Discharge from the Drainage Project Area, Grassland
Watershed, and the San Joaquin River at Crows Landing and
Vernalis, Water Years 1986 through 1997
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Figure 13. Annual Salt Load from the Drainage Project Area, Grassland
Watershed, and the San Joaquin River at Crows Landing and
Vernalis, Water Years 1986 through 1997
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Figure 14. Annual Boron Load from the Drainage Project Area, Grassland
Watershed, and the San Joaquin River at Crows Landing and
Vernalis, Water Years 1986 through 1997
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Figure 15. Annual Selenium Load from the Drainage Project Area, Grassland
Watershed, and the San Joaquin River at Crows Landing and
Vernalis, Water Years 1986 through 1997
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APPENDIX A

Grab Sample Water Quality Data

Water Year 1996

RWQCB Site L.D. Site Name Page
San Joaquin River at:
MERS522 Lander Avenue 43
MERS538 Fremont Ford 44
STC512 Hills Ferry Road 45
STC504 Crows Landing 46
STC507 Patterson (Las Palmas) 47
STC510 Maze Blvd. 48
SIC501 Vernalis (Airport Way) 49

Legend of Abbreviations

EC = Electrical Conductivity
Se = Selenium

Mo = Molybdenum
Cr = Chromium

Cu = Copper

Ni = Nickel

Pb = Lead

Zn = Zinc

B = Boron

Cl = Chloride

S04 = Sulfate
HDNS = Hardness
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San Joaquin River at Lander Avenue (State Highway 165) (MERS22)
Location: Latitude 37°17'43", Longitude 120°51'01". In NE 1/4, NE 1/4, Sec. 27, T.7S., R10E. East Bank,
50 ft West of Lander Avenue (Highway 165), 2.3 mi. south of Stevinson. River Mile 132.9

Temp EC Se Mo Cr Cu Ni Pb Zn B Cl S04 HDNS Ca Mg
Date Time F pH umhos/cm 1— ug/L » mg/L mg/L mg/L mgL mgL mg/L
10/6/95 1250 72 84 210 NA NA
10/12/95 1050 66 8.1 146 NA NA
10/18/95 1155 70 7.7 136 NA NA
10/25/95 950 62 81 140 <0.4 1 6 4 5 <5 5 <005 12 6.6 40 86 43
11/3/95 1316 64 8.7 126 NA NA
11/9/95 1005 64 83 401 NA NA
11/20/95 1109 64 84 863 NA NA
11/27/95 840 55 8.2 874 <0.4 0.11 130 51 140 36 12
12/8/95 1208 58 8.2 326 NA NA
12/18/95 1226 NA 84 337 NA NA
12/22/95 1130 50 8.1 394 NA NA
12/28/95 1015 49 8.2 367 <0.4 0.07 43 25 84 21 7.6
1/4/96 1320 56 8.0 438 NA NA
1/11/96 1027 52 79 604 NA NA
1/18/96 1400 52 8.1 955 NA NA
1/25/96 858 46 7.8 380 0.5 1 3 6 <5 <5 4 005 38 27 97 23 9.7
2/2/96 1330 57 8.0 183 NA NA
2/9/96 NA NA NA NA NA NA
2/16/96 1040 64 7.7 495 NA NA
2/22/96 845 47 73 246 <04 <0.05 15 12 74 17 7.8
3/1/96 1515 54 8.1 235 NA NA
3/8/96 1055 60 8.1 141 NA NA
3/18/96 1305 66 6.7 145 NA NA
3/21/96 1135 66 NA 138 NA NA
3/28/96 1005 61 8.0 298 NA 0.06 36 27 100 25 99
4/3/96 1600 68 7.8 478 NA NA
4/12/96 1258 62 7.7 824 NA NA
4/19/96 1205 64 8.1 523 NA NA
4/25/96 1045 66 8.2 621 <0.4 3 4 6 <5 <5 12 009 85 43 130 31 12
5/3/96 1050 74 8.2 914 NA NA
5/10/96 1123 67 8.1 1040 NA NA
5/16/96 1400 72 8.0 533 NA NA
5/24/96 1230 64 8.0 73 <0.4 NA
5/30/96 1140 71 7.7 134 NA <0.05 92 7.1 41 11 33
6/6/96 1315 86 8.0 669 NA NA
6/13/96 1123 79 8.5 910 NA NA
6/19/96 1100 78 82 320 NA NA
6/27/96 1200 71 8.1 374 <0.4 0.06 44 29 80 19 8
7/2/96 1037 82 8.1 282 NA NA
7/11/96 1120 84 85 946 NA NA
7/19/96 1050 78 8.1 545 NA NA'
7/25/96 1240 86 8.8 781 <0.4 6 2 4 <5 <5 6 0.13 110 55 140 35 14
8/2/96 1300 86 8.3 648 NA NA
8/8/96 1325 82 8.1 695 NA NA
8/15/96 1150 86 8.1 457 NA NA
8/23/96 1305 80 82 320 NA NA
8/28/96 1230 78 85 331 <04 0.06 34 23 68 15 7.5
9/5/96 1132 72 8.6 367 NA NA
9/12/96 743 68 7.9 227 NA NA
9/17/96 1440 72 8.5 216 NA NA
9/26/96 955 70 74 228 <04 <0.05 22 10 40 9.1 4.1
Count 49 49 50 11 4 4 4 4 4 4 12 12 12 12 12 12
Min 46 7 73 <0.4 1 2 4 <5 <5 4 <005 9.2 6.6 40 8.6 33
Max 86 88 1040 0.5 6 6 6 5 <5 12 0.13 130 55 140 36 99
Mean 67 8.1 441 02 3 4 5 3 25 675 006 48 26 86 21 16
Geo Mean 66 8.1 361 02 2 3 5 3 25 616 005 35 21 79 19 93
Median 66 8.1 371 0.2 2 3.5 5 2.5 2.5 55 0.06 37 26 82 20 7.9
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San Joaquin River at Fremont Ford (MER538)
Location: Latitude 37°18'34", Longitude 120°55'45". In NW 1/4, NW 1/4, Sec. 24, T.78., R.9E. West Bank
at Freemont Ford State Recreation Arca, 50ft. south of Highway 140. 5.4 mi NE of Gustine. River Mi 125.2

Temp EC Se B ClI  SO4 HDNS Ca Mg
Date Time ¥ pH  umhos/cm ug/l. mg/L mg/L mgL mgL mgL mgL
10/6/93 1305 68 79 725 07 024
10/12/95 1102 69 7.7 624 07 026
10/18/95 1205 71 74 508 0.8 020
10/25/95 1010 62 7.7 971 81 090 130 210 200 46 20
11/3/95 1331 63 8.0 912 44 075
11/9/95 1018 61 7.9 1190 20 063
11/20/95 1121 62 7.7 2090 133 19
11/27/95 850 54 8.0 1920 9.1 1.6 280 380 380 89 39
12/8/95 1219 58 7.7 1660 9.5 14
12/18/95 1110 NA 82 1440 7.9 14
12/22/95 1144 49 7.7 1650 9.0 1.3
12/28/95 1035 49 7.8 1760 116 14 270 350 360 83 36
1/4/96 1330 54 7.6 2050 4.0 1.4

1/11/96 1043 52 7.8 2370 4.7 1.6
1/18/96 1411 52 7.9 2220 193 1.9

1/25/96 811 45 73 1780 1.7 1.7 240 380 360 86 36
2/2/96 1340 56 74 675 26 044
2/9/96 NA NA NA NA NA NA
2/16/96 1100 64 7.6 1920 17.1 1.8
2/22/96 904 47 7.5 739 42 053 76 120 150 37 15
3/1/96 1525 54 7.8 1040 59 0386
3/8/96 1120 59 7.6 420 20 NA
3/18/96 1256 68 8.7 510 25 035
3/21/96 1200 NA NA NA NA NA
3/28/96 935 61 7.1 1240 49 084 160 200 370 64 27
4/3/96 1610 67 7.7 1360 83 0.89

4/12/96 1311 64 7.6 1940 106 12
4/19/96 1230 63 79 1430 19 14
4/25/96 950 66 1.1 2220 194 1.7 300 450 460 110 45

5/3196 1102 72 8.0 2560 217 21
3/10/96 1140 62 8.0 1840 138 14
5/16/96 1410 70 7.8 i610 0.3 1.0
5/24/96 NA NA NA NA NA NA
3/30/96 1118 72 7.8 777 54 062 95 150 160 41 14
6/6/96 1325 88 7.7 2080 13.6 1.6
6/13/96 1136 78 7.9 2130 160 22
6/19/96 1115 76 79 1550 124 1.6
6/27/96 1150 71 8.0 1580 119 1.5 200 330 525 90 73
7/2/96 1050 84 78 1490 120 13
7/11/96 1135 82 8.1 1960 150 2.1
7/19/96 1100 76 7.8 1630 12.1 1.6
7/25/96 1215 23 8.1 1930 162 19 210 420 390 98 35
/2/96 1315 84 8.0 1740 130 2.1
8/8/96 1335 78 31 1300 338 1.3
8/15/96 1210 83 79 1372 108 14
8/23/96 1320 78 79 1210 8.0 1.2
8/28/96 1213 74 86 1170 73 099 140 230 240 54 25
9/5/96 1145 70 32 1150 89 1.0
9/12/96 1233 73 3.1 1070 73 1.0
9/17/96 1455 69 7.8 977 6.6 0.87
9/26/96 1010 68 72 927 29 054 120 140 170 36 19
Count 47 43 48 43 47 12 12 12 12 12
Min 45 7.1 420 07 020 76 120 150 36 14
Max 83 8.7 2560 21.7 22 300 450 525 110 73
Mean 67 7.8 1450 92 12 185 280 314 70 32
Geo Mean 66 7.8 1330 7.2 1.1 170 255 289 65 29
Median 63 7.8 1470 9.0 1.3 180 280 360 74 31

44



Tl &> L 9 [ 8 LIl 1€ SL orr  oel 1> 08¢ STE  Ote 081 [ 11 > 8 9 8 L L oSkl 6L 89 UBTPAA
1 &> S S 4 8 LIt 6C F9 orr ol > 08¢ 08T 8ST 9.1 S60 I > L S 8 9 s 09tl 6L L9 UBaN 03D
4 [%2 9 9 3 8 L1t (3 L9 olr  oel > 085 067 FLT  L81 I't 41 > 8 9 8 L oL 0opl 6'L 89 ueayy
Ll &> L 6 L 8 L1l ob 96 01t 0l > 08 06t 0L 08T 0T Z > I 8 Zl 8 opl olsc 9'8 88 e
L &> L £ > 8 LIl 8l o€ olT ol > 08 091 Opl 06 600 L > 9 £ 9 S o> 3L1 TL o Ui
4 £ 2 € £ 1 I el €l 1 1 1 i £l €1 £l 0§ A28 Zl zl (Al a8 4 0s 0s 514 6 juned
1€ LS 0Lz o0ee 081 P SI &> 8 S L 8'S 0zs1 £'8 oL Sell 96/97/6
950 87 pL8 8 1L Sisl1 96/L1/6
$6'0 89 otlt g vL 00el 96/T1/6
P6’0 'L oSt 8 L otvl 96/5/6
6T LS 09z 0bT OST 01 14 > ol L 11 | A o1zl 8L [42 0501 96/87/8
Ul '8 oeel 0’8 8 Sivl 96/ET/8
[ €8 00l 6L S8 orTl 96/51/8
£l 6'8 0Sel 6L 88 ozyl 96/8/8
61 sl oILT 08 98 13438 96/7/8
8¢ £6 06t 0Lt 0OlT 81 0T > 8 8 48 8 L1t 0181 SL 18 $e0l 96/ST/L
91 I 0L91 98 8L osel 96/61/L
0T £el 010t 0’8 +8 Srel 96/11/L
el 01l opSL 6L L8 oeel 96/TIL
e 6L ste 05 0Tz ¥ S > 8 L 6 91T 00L1 6L i 0£01 96/LT/9
91 901 0ESL &1 08 1338 96/61/9
0t oel 061T 6'L 18 1zel 96/E1/9
Sl 801 oL1T 8L [4] SPEL 96/9/9
61 Ly 06T 091 OIT 290 VN &> L L 8 6F 868 9L 0L $001 96/0¢/S
600 F'0 8L1 S'L 99 SIEl S6/¥T/S
€60 66 0551 8L 69 rivi 96/91/S
£l 44! 0581 6'L (42 0ozl 96/01/S
9l el 0slT 8 oL 95l 96/¢/S
Ll > L 9 L 6t 4 oLe  0LE 08T €1 71 o> L 9 9 L Tt 0z6l '8 99 00zl 96/STY
£l 901 09v1 6'L $9 00el 96/61/¥
'l L'L 062T rs 99 L0S1 96/T1/¥
o'l 9 144 8L 89 Se91 96/¢/y
o> s> £ > ST 8r 0ZZ 00T 091 SL'O VN &> 9 9 S 6t 0101 £8 19 oclt 96/87/¢
44" 9T €9 VN 0L Shel 96/17/¢
1340 ¥'T LES L't 9 068 96/81/¢
se'o 81 49 L 09 SPil 96/8/¢
$80 9y 1901 8L 8¢ Sost 96/1/¢
81 9t 0l orl 06 50 8 > 4] 9 8 33 poL L'L k14 0sotl 96/2T/T
£l €6 orrl Lt 124 ozll 96/91/T
VN VN VN YN ¥N VN 96/6/T
6b'0 (44 618 UL 8¢ olpl 96/2/T
8¢ SL ObE  09¢ 0T St 8 > ol 14 8 9 '8 08L1 8'L 9 3408 96/ST/T
8'1 oyl 0s2T 08 €5 Obp1 96/81/1
9l 9t 01ST 8L 49 911 96/11/1
Pl €€ 081t 8L 9¢ Sivl 96/b/1
oy 8L 09¢ Ope 09T ¢’ L s> L 4 9 L 0081 & [43 0IT1  $6/8T/TL
£l 19 08ST 6L 414 PSEL  §6/TTUTL
rl oS 06zl 6'L VYN Slel  S6/81/2C1
£l 6L 0Z91 6'L 09 CIst S6/8/T1
L > L 6 > 6¢ LL 0S¢ okt 09T €1 8 o> > £ 9 ¥'o 06L1 08 125 SIot  S6/LT/Tl
vl L 08L1 e b9 9IEl  S6/0T/11
£9°0 L'l (G281 08 ¥9 oril S6/6/11
s L1 [44 96 olL  ogl > 08¢ 0ge 091 0TI 91 0'¢ LT6 6'L 9 Tort1 SE/E/1T
€7 St olz 060z ol 060 6 > 6 S 6 < 'L 0zo1 re 9 00IT  $6/5T/01
97" Lo s TL L 0Zel  S6/81/01
Lre F'0> el (A 99 SPIL  S6/T1/01
80 0 _rp 08 89 PEEL €6/9/01
————"1/8n pasjossiq 1T /3w | /8n P wosoyiun prd EEEIN e
uz qd IN ny 0D b4 e 3¢ ED MIVI £ODH €02 SAL SNUH +0S 1D H uz qd IN no 1D oJN a8 od dway,

T'STT I JPATY “UBIIAN] JO TN ‘TU €€ *MO[UI JaARY Pa2IaTy Jo wizansdn Lpjerpanmi ‘L1008 smof[e) pouopueqe
ue Je peoy L3 S[ITH Jo 7S U 6°0 Hued 15944 “H6 H “SLL ‘6 39S ‘F/1 AN ‘+/1 IS ‘H/T AN Ul "u8E.85o0TT IPWIRUOT *, €£,0TLE IPMPLT [UOHLIOT
(ZTISDLS) Peoy L11a ST 36 1oaR] umbeop ueg

45



46

6 > £> ¥ I £ L 1T 33 08 86 i> 09¢ 061 0s1 o1t 090 o1 € 9 9 9 ¥ €t €98 6L $9 uelpay
8 s> 4 S 1 £ (43 61 oF 08 86 > 09¢  8L1 Ss1 901 '¥°0 L € S S 9 ¢ L'e vl oL S9 UEIA] 000
6 > £> 9 4 € TL 1T 134 08 86 1> 09t S61 9L1 11 19°0 0t £ 9 g L 4 ge 058 6L 99 ueagy
6 s> > 6 < € L (A% 9L 08 86 1> 09¢ QT 0gr OTE &1 0t > 11 8 01 S £3 0tst '8 ¥8 XEAL
8 &> > 4 > € [43 9 £l 08 86 1> 09¢ 8¢ 8¢ LE SO'0> 1> > 1> [ (4 4 ¥0> SEl L 9% A
4 € € € € s I €1 £l I 1 1 1 £l €1l ¢l [UY 01 (Al A 4! 1 v Y 0S 0§ 4 wunon
0t g8 09¢ 09 OFI [ 01 > 9 4 9 9 08c1 [4 0L €0zt 96/9T/6
3%°0 9T (445 (A 0L 0€ST  96/L1/6
£9°0 'y bigh 78 L 0zel 96/T1/6
w0 (44 016 08 [43 Shpl 96/5/6
[44 9 00T  0ST 011 £9'0 0T S> o1 L ol 6E [413 L oL L6 96/37/8
9L'0 L'y 186 08 VN Sz 96/£T/8
08'0 9v $S6 6L 8 gTel 96/51/8
18°0 (4 0€01 08 6L S0S1 96/8/8
"1 8'9 0S¢l 6L 78 Lor1 96/U/8
[4% 9L oze  ovt 081 1 ¥l > 6 9 6 S €8 0kl 6L 6L $e6 96/STUL
11 69 ozel 18 LL 0P 96/61/L
1 8L 081 08 78 oovl 96/11/L
01 SL 0611 oL 8 ostl 96/UL
Y4 19 0st  oey  0TE 00 91 > 01 8 01 VL 00¢l1 6L 69 06 96/LT/9
60 39 0£z1 o8 8L otet 96/61/9
1 9 U84 6'L 6L rel 96/£1/9
£9°0 134 0ot L'L 08 01r1 96/9/9
<1 Le 091 081 LL LY0 > > 9 9 9 e PL9 L 89 806 96/0¢/S
L0°0 v'0> 24! 'L +9 Seel 96/¥T/S
ye'0 e 768 8L L9 g1s1 96/91/8
wo L't LL9 08 89 0tel 96/01/8
6%'0 Le 669 '8 Tl k! 96/E/8
6 s> > 4 Y 91 se 0s1 0¢1 001 6y'Q 01 &> > S 8 4 8¢ LSL £8 59 £eel 96/5TY
0v'0 8¢ %9 '8 9 ogel 96/61/7
08°0 e 0Lel 0’8 99 9ts1 lavi4
370 £e 69 78 ¥9 £191 96/¢/b
VN &> <> 4 > 9 €1 8¢S 96 FL 91°0 VN &> &> 9 ¥ 0T 9IS £'8 (43 0§11 S6/8T/E
LTo 91 68¢ L ¥9 0l1el 9G/1E/E
9T0 1 83¢ 18 9 0001 96/81/€
0T'0 01 4" L'L 39 cozt 96/8/¢
LE0 0T 8¢S 08 123 0191 96/1/¢
66 0t 16 8¢ LE [y 0l [ 3 L 01 9'1 86¢ L Ly Sivl 96/TUT
9% 0 I'e £09 8L 9 eFll 96/91/T
VN VN VN VN YN VN 96/6/T
1¥'0 6’1 £89 3L 9¢ 0st1 96/TT
9T 29 vt 0T 091 F6°0 It > L 14 9 14 149 oLl L't 9% oelt 96/STUL
o 184 0s01 08 [4Y €151 96/31/1
1o 9'1 ogvl 8L ¥< ¥1T1 90/1 /1
39°0 T 0gel gL 39 Strl 96/¥/1
1T 54 061 [UAS arl <oQ 1> > s> (4 € 9°¢ 0€01 1'8 < SeTl  So/8T/Tl
8L e 856 oL 3 €ipl  SO/TTTT
90 e ¥i8 oL VN 0gEl  SOH/81/TT
LS e LL8 6L 8¢ 0€€T S6/3/T1
8 > > 6 > 0T or 0R1 0S1 (1191 9¢°0 $ > 1> 4 [ TT (44 6L 9¢ 0F01  SE/LT/TT
05’0 ¥ £08 9L 9 g€eEl  S6/0T/11
&0 61 0LL T8 79 9611 S6/6/11
€ [43 ¢! 0g 03 36 > (U2 3 €6 0L oro 61 668 I8 9 1 SO/E/LT
4> <9 00 001 0L [ ¥ §> < ¥ s € [1R% £09 6L €9 0E1T  S6/£T/01
1o o> 082 7L L SFET  $6/31/01
SO0> ¥0> Sel 8L ¥9 €OTT  SO/THOT
<O'O> 0> 548 £8 ¥9 el €6/9/01
————— "1/8u paajussic “ f /3 | ‘ll /3 v - soquin nd B TGN 1e(
uz ad IN L] Lo A BN 3 ) AV €000 r0D SAL SNAH vOs 0] hi| uz o [Ue] 1D OAL 8 o | durag,

17201 3 10A1y *Bujpue] ss0ap) Jo Jseaypou sauu Z+p e8prag peoy Suipue] saoel) Jo
ymos spaed o7 ued S04 “HS'H “§9L 8 U0IIS UL Tk, 00,TZT SPMIBUOT ¢,,§5,SToLE 2PIINET UOKHEIOT]
(F0SDLS) peoy Swipue] ssoI) J 1Ay umbeo( ueg



San Joaquin River at Las Palmas Launching Facility (Patterson) (STC507)
Location: Latitude 37°29'52", Longitude 121°04'54", In SW 1/4, NW 1/4, SW 1/4, Scc. 15, T.5S., R.8E. West Bank, 0.3 mi.
N of Patterson Bridge at NE corner of Las Palmas Launching Facility parking lot, 3.2 mi. NE of Patterson. River Mile 98.6.

Temp EC Se B Cl S04 HDNS Ca Mg
Date Time F pH umhos/em ug/L mg/L mg/L mgL mg/lL mg/L mg/L
10/6/95 1444 64 82 178 <04 0.06
10/12/95 1230 63 7.6 200 <04 0.06
10/18/95 1440 70 72 307 <04 0.11
10/25/95 1205 64 7.7 702 28 040 88 120 150 33 17
11/3/95 1515 64 7.9 667 1.7 039
11/9/95 1213 66 7.8 889 1.8 048
11/20/95 1441 66 77 873 2.1 049
11/27/95 1055 56 79 956 23 055 130 150 194 43 21
12/8/95 1612 60 7.9 932 3.1 059
12/18/95 1345 NA 79 864 3.1 0.59
12/22/95 1452 49 7.8 1020 39 073
12/28/95 850 51 7.8 1050 34 065 150 170 200 45 21
1/4/96 1500 56 7.6 1260 25 067
1/11/96 1231 54 7.8 1440 1.8 071
1/18/96 1533 52 79 1360 48 092 :
1/25/96 1200 46 7.7 1240 48 094 160 220 250 57 27
2/2/96 1510 36 7.8 768 2.1 020
2/9/96 NA NA NA NA NA NA
2/16/96 1210 62 7.6 633 35 048
2/22/96 1138 48 77 405 1.1 024 35 54 100 22 11
3/1/96 1620 54 7.8 548 21 038
3/8/96 1215 60 7.6 322 1.0 017
3/18/96 826 61 1.6 390 14 022
3/21/96 1330 64 NA 39 13 024
3/28/96 1220 60 8.1 540 22 043 74 100 140 32 15
4/3/96 1634 62 8.0 704 29 045
4/12/96 1549 68 7.7 1310 36 079
4/19/96 1400 63 7.8 730 34 0.54
4/25/96 1300 65 8.1 861 40 046 100 150 170 38 18
5/3/96 1514 72 7.9 992 3.7 0.53
5/10/96 1240 72 7.8 1140 42 0.56
5/16/96 1530 68 7.7 675 30 032
5/24/96 1350 64 7.5 170 0.5  0.07
3/30/96 835 71 73 684 35 046 77 120 150 37 _ 14
6/6/96 1430 82 7.9 1420 47 079
6/13/96 1426 81 8.0 1490 55 10
6/19/96 1235 78 79 1390 NA 1.0
6/27/96 900 70 7.8 1440 64 087 170 270 290 67 29
7/2/96 1350 85 77 1410 69 095
7/11/96 1450 85 7.9 1340 62 1.1
7/19/96 1430 78 8.1 1190 64 0.82
7/25/96 908 80 7.6 1350 63 10 160 230 300 71 30
8/2/96 1425 84 79 1280 55 096
8/8/96 1530 81 79 1570 53 086
8/15/96 1345 84 7.7 1510 48 0.89
8/23/96 1508 80 8.0 1350 43 083
8/28/96 903 70 7.5 1110 41 072 120 200 240 50 27
9/5/96 1502 74 3.0 1410 43 087
9/12/96 1426 74 3.1 939 39  0.60
9/17/96 1550 72 8.0 959 22 054
9/26/96 1245 72 8.0 1330 3.1 074 150 220 250 51 29

Count 49 49 50 46 50 12 12 12 12 12
Min 46 7.2 170 <04 006 35 54 100 22 11

Max 85 8.2 1570 6.9 1.1 170 270 300 71 30
Mean 67 7.8 954 35 059 118 167 203 46 22
Geo Mean 66 7.8 838 31 049 109 154 193 43 21
Median 66 7.8 958 34 0358 125 160 197 44 21
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San Joaquin River at Maze Blvd. (State Highway 132) (STCS510)
Location: Latitude 37°38'31", Longitude 121°13'40". In SW 1/4, NW 1/4, SW 1/4, Scc. 29, T.3S., R7E.
West Bank, 400 {t S of Maze Blvd Bridge upstream of Blewett Drain, River Mile 77.2

Temp EC Se B Cl S04 HDNS Ca Mg
Date Time ¥ pH umhos/em ug/L mgL mg/L mg/L mg/lL. mg/l, mg/L

10/6/95 1530 66 8.1 164 <04 <0.05

10/12/95 1300 66 7.6 146 <04 <0.05

10/18/95 1556 68 74 193 06 006

10/25/95 1245 66 7.6 427 1.7 020 52 58 52 21 11
11/3/95 1548 62 79 606 06 025

11/9/95 1250 66 82 762 1.2 034

11/20/95 1514 64 7.6 320 19 043

11/27/95 1145 56 7.8 742 17 038 99 99 160 36 18
12/8/95 1642 58 79 827 24 044

12/18/95 1450 NA 738 866 26 048

12/22/95 1523 52 7.8 855 23 053

12/28/95 820 51 7.6 879 30 054 120 140 130 39 19
1/4/96 1530 55 1.7 980 22 049

1/11/96 1300 53 7.8 1140 12 048

1/18/96 NA NA NA NA NA NA

1/25/96 1230 46 7.8 835 26 052 100 130 170 37 18
2/2/96 NA NA NA NA NA NA

2/9/96 NA NA NA NA NA NA

2/16/96 1255 60 7.5 320 14 021

2/22/96 1523 438 7.6 288 06 016 23 36 79 17 9
3/1/96 1635 54 79 311 1.1 0.19

3/8/96 1230 57 8.0 229 0.7 011

3/18/96 757 58 1.7 258 08 0.13

3/21/96 1400 61 NA 260 08 014

3/28/96 1315 59 83 290 1.1 021 34 47 88 22 8.1
4/3/96 1701 60 8.0 375 12 021

4/12/96 1620 62 73 497 13 024

4/19/96 1430 62 79 372 1.6 026

4/25/96 1415 65 8.1 445 19 023 51 66 96 22 10
5/3/96 1544 68 82 423 1.7 022

5/10/96 1310 66 7.9 316 06 012

3/16/96 NA NA NA NA NA NA

5/24/96 1410 62 1.5 <04 <0.05

5/30/96 757 64 7.1 278 12 016 25 40 62 15 6
6/6/96 1535 78 7.6 656 1.8 033

6/13/96 1455 77 8.0 880 27 054

6/19/96 1315 76 8.0 850 23 0.56

6/27/96 830 70 79 1010 40 055 130 160 200 46 21
7/2/96 1420 84 7.9 939 42  0.63

7/11/96 1530 84 7.9 1050 36 070

7/19/96 1700 71 8.1 1040 4.1 065

7/25196 830 78 7.3 1020 36 065 120 150 240 54 26
8/2/96 1450 84 1.9 906 29 057

8/8/96 NA NA NA NA NA NA

8/15/96 1405 83 82 772 25 046

8/23/96 NA NA NA NA NA NA

8/28/96 823 72 6.0 747 26 044 88 100 160 33 19
9/5/96 NA NA NA NA NA NA

9/12/96 1447 72 83 689 23 042

9/17/96 NA NA NA NA NA NA

9/26/96 1345 70 83 623 1.4 027 77 75 120 25 14

Count 42 42 42 43 43 12 12 12 12 12
Min 46 6 146 <04 <005 23 36 52 15 6

Max 84 83 1140 4.2 0.7 130 160 240 54 26
Mean 65 7.8 621 1.8 034 77 92 134 31 i5

Geo Mean 64 7.8 538 14 026 66 81 121 28 14
Median 65 7.9 673 17 033 33 87 140 29 16
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San Joaquin River at Airport Way (SJC501)
Location: Latitude 37°40'32", Longitude 121°15'51". In SE 1/4, SW 1/4, NW 1/4, Sec. 13, T.35., R.6E.
West Bank, south of Airport Way Bridge, 3.2 miles NE of Vernalis River Mile 72.3.

Temp EC Se Mo Cr Cu Ni Pb Zn B Cl S04 HDNS <Ca Mg
Date Time F plI  umhos/cm 1 ug/L > mg/L, mg/L mg/l. mg/l. mgL mg/L
10/6/95 1545 67 8.0 147 <04 <0.05
10/12/95 1315 66 7.5 144 <0.4 <0.05
10/18/95 1615 66 NA 167 04 <0.05
10/25/95 1300 64 7.1 392 1.2 2 3 3 <5 <5 2 020 51 50 91 20 10
11/3/95 1604 62 7.9 564 1.2 0.22
11/9/95 1305 64 7.9 700 1.5 0.34
11/20/95 1532 62 7.6 730 1.7 0.38
11/27/95 1155 58 7.9 839 1.9 044 110 110 180 38 20
12/8/95 1654 58 7.8 747 2.0 0.40
12/18/95 1500 NA 7.8 688 - 20 042
12/22/95 1338 52 7.8 767 2.0 0.47
12/28/95 805 51 7.5 786 2.5 045 110 120 160 35 17
1/4/96 1543 58 7.6 858 2.0 0.46
1711796 1311 53 7.8 972 1.0 0.43
1/18/96 1604 51 7.8 687 1.6 0.32
1/25/96 1250 46 7.7 759 22 3 4 4 6 <5 3 046 93 ii0 160 35 17
2/2/96 1545 55 7.8 426 1.0 0.22
2/9/96 NA NA NA NA NA NA
2/16/96 1315 60 7.5 311 1.2 0.19
2/22/96 1500 47 7.6 336 0.7 0.18 31 44 83 19 8.7
3/1/96 1645 56 7.8 264 0.8 0.14
3/8/96 1305 59 7.2 196 04 0.09
3/18/96 741 57 7.8 227 0.7 0.11
3/21/96 1415 62 72 222 0.6 0.10
3/28/96 1350 58 8.0 246 0.9 0.16 29 40 76 18 7.5
4/3/96 1720 59 8.0 322 0.9 0.17
4/12/96 1642 60 7.9 373 0.9 0.17
4/19/96 1500 61 7.8 303 12 0.17
4/25/96 1400 64 83 34] 14 1 5 5 5 <5 13 0.16 36 48 78 18 3
5/3/96 1557 68 8.1 319 12 0.15
5/10/96 1330 68 7.7 269 0.6 0.10
5/16/96 1600 62 7.7 200 0.9 0.10
5/24/96 1421 64 7.9 134 0.4 0.05
5/30/96 740 64 6.8 248 1.0 0.13 23 35 60 14 6
6/6/96 1520 76 7.6 529 1.5 0.26
6/13/96 1508 76 7.9 600 1.7 0.36
6/19/96 1330 74 8.0 630 14 0.39
6/27/96 810 67 8.4 697 2.5 0.35 87 95 140 33 15
7/2/96 1430 82 7.8 683 2.6 0.42
7/11/96 1545 83 7.8 791 2.5 0.50
7/19/96 1515 76 82 707 24 043
7/25/96 815 75 7.2 769 2.5 2 10 8 11 <5 16 046 92 110 186 42 20
8/2/96 1510 80 7.8 613 1.8 0.35
8/8/96 1700 78 83 623 21 0.36
8/15/96 1430 82 8.1 616 1.8 0.35
8/23/96 1610 78 8.1 612 1.8 037
8/28/96 800 70 5.8 642 2.0 035 77 86 140 30 16
9/5/96 1538 74 8.1 603 1.9 0.33
9/12/96 1510 72 8.2 557 1.9 0.31
9/17/96 1620 70 8.3 NA 0.7 0.21
9/26/96 1355 70 7.0 537 1.1 022 64 62 110 23 12
Count 49 49 49 50 4 4 4 4 4 4 50 12 12 12 12 12
Min 46 58 134 <0.4 1 3 3 <5 <5 2 <005 23 35 60 14 6
Max 83 8.4 972 2.6 3 10 8 11 <5 16 050 110 120 186 42 20
Mean 65 7.7 508 14 2 55 5.0 6.1 2.5 85 027 67 76 122 27 13
Geo Mean 64 7.7 446 1.2 2 49 47 5.4 2.5 59 022 59 69 114 26 12
Median 64 7.8 564 14 2 4.5 4.5 5.5 2.5 80 029 71 74 125 27 14
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APPENDIX B
Grab Sample Water Quality Data
Water Year 1997

RWQCB Site LD. | Site Name [ Page
San Joaquin River at:
MERS522 Lander Avenue 53
MERS538 Fremont Ford 54
STC512 Hills Ferry Road 55
STC504 Crows Landing 56
STC507 Patterson (Las Palmas) 57
STC510 Maze Blvd. 58
SIC501 Vernalis (Airport Way) 59

Legend of Abbreviations
EC = Electrical Conductivity
Se = Selenium

Mo = Molyhdenum

Cr = Chromium

Cu = Copper

Ni = Nickel

Pb=Lead

Zn =Zinc

B = Boron

Cl= Chloride

S04 = Sulfate

HDNS = Hardness
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San Joaquin River at Lander Avenue (State Highway 165) (MER522)
Location: Latitude 37°17'43", Longitude 120°51'01". In NE 1/4, NE 1/4, Sec. 27, T.7S., R.10E. East Bank,
50 ft West of Lander Avenue (Highway 165), 2.3 mi. south of Stevinson. River Mile 132.9

Temp EC Se Mo Cr Cu Ni Ph Zn B C1  SO4 HDNS Ca Mg
Date Time F pH  umhos/cm 4 ug/L > mg/L mg/L mg/LL. mg/LL. mg/L mg/L
10/3/96 0755 68 6.9 189 NA NA
10/8/96 1040 74 8.0 530 NA NA
10/17/96 1010 66 6.6 302 NA NA
10/24/96 0935 57 7.3 175 NA NA
10/31/96 1015 58 6.7 184 <0.4 1 <0.05
11/7/96 0725 56 52 436 NA NA
11/15/96 1018 59 7.8 964 NA NA
11/22/96 1100 63 7.8 479 NA NA
11/27/96 1100 58 7.5 254 <0.4 1 <0.05 19 14 78 18 &
12/6/96 1115 52 7.5 731 NA NA
12/12/96 1120 59 7.0 106 NA NA
12/19/96 1215 51 7.1 168 NA NA
12/26/96 1314 47 7.7 145 <04 1 <0.05
1/9/97 1245 54 NA 106 NA NA
1/24/97 1245 52 7.0 NA <0.4 1 <0.05 3.9 5.1 41 3.8 10
2/7/97 1430 56 7.9 102 NA NA
2/13/97 1249 52 7.8 91 NA NA
2/21/97 1030 54 7.9 88 NA NA
2/26/97 1240 33 7.8 107 NA NA
3/5/97 1625 56 7.8 135 NA NA
3/12/97 1810 60 7.6 342 NA NA
3/20/97 1045 66 8.0 594 NA NA
3/27/97 1255 1 6.8 585 NA NA
4/3/97 1007 57 7.6 680 NA NA
4/10/97 0830 60 8.1 802 NA NA
4/17/97 1010 70 82 1270 NA NA
4/24/97 0952 65 7.0 766 <0.4 6 0.11 100 59 160 37 15
5/2/97 0745 64 8.4 1250 NA NA
5/8/97 0836 70 7.9 1390 NA NA
5/15/97 0850 76 8.6 1480 NA NA
5/23/97 1150 74 82 1420 NA NA
5/29/97 1040 78 8.7 1420 NA NA
6/5/97 NA NA NA NA NA NA
6/12/97 1230 82 8.9 1510 NA NA
6/19/97 NA NA NA NA NA NA
6/25/97 1000 76 8.7 980 NA NA
7/2197 1145 76 8.6 1120 NA NA
7/10/97 0917 78 8.9 966 NA NA
7/17/97 1050 80 8.6 1170 NA NA
7/24/97 0931 81 8.1 1220 NA NA
7/31/97 1023 80 8.1 926 <04 6 0.16 120 64 170
8/7/97 0823 82 6.7 973 NA NA
8/14/97 1122 84 6.9 1050 NA NA
8/21/97 1200 82 6.7 1200 NA NA
8/27/97 1442 84 7.2 1300 NA NA
9/5/97 1100 82 83 1290 NA NA
9/12/97 0755 74 6.3 1440 NA NA
9/18/97 1027 76 6.6 1600 NA NA
9/25/97 1610 82 8.5 1250 NA NA
Count 47 46 46 6 6 0 0 0 0 0 6 4 4 4 3 3
Min 47 52 88 <0.4 1 <0.05 3.9 5.1 41 38 8
Max 84 8.9 1600 <04 6 0.16 120 64 170 37 15
Mean 67 7.6 767 0.2 27 0.06 607 355 112 196 11
Geo Mean 66 7.6 540 0.2 1.8 0.04 307 228 97 13.6 106
Median 66 7.8 784 02 1.0 0.03 595 365 119 18 10
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San Joaquin River at Freemont Ford (MERS38)
Location: Latitude 37°18'34", Longitude 120°55'45". In NW 1/4, NW 1/4, Sec. 24, T.7S., R.9E. West Bank
at Freemont Ford State Recreation Area, S0ft. south of Highway 140. 5.4 mi NE of Gustine. River Mi 125.2

Temp EC Se B Cl S04 HDNS Ca Mg
Date Time I pH  umhos/em uwg/L mg/L mg/L mg/L. mg/L mg/L mg/L
10/3/96 0810 68 6.7 714 06 029
10/8/96 1010 71 8.0 1150 09 048
10/17/96 0957 63 5.6 1490 06 047
10/24/96 0955 58 7.1 777 0.5 034
10/31/96 1035 57 6.8 728 0.9 036

11/7/96 0840 55 6.0 1080 0.7 0.66
11/15/96 1035 59 7.7 1590 0.8 091
11/22/86 1120 64 7.6 1180 08 070

11/27/96 1115 58 7.2 889 06 056 110 120 190 45 20
12/6/96 1130 52 7.5 1610 0.8 096
12/12/96 1050 59 6.9 125 <04 <0.05
12/19/96 1205 52 74 347 <04 0.14
12/26/96 1300 48 7.9 243 <04 0.12
1/9/97 1305 54 7.8 106 <04 <0.05
1/24/97 1225 51 7.1 102 <04 <0.05
2/7/97 1227 54 72 100 <04 <0.05
2/13/97 1233 52 77 92 <04 <0.05
2/21/97 0855 54 74 85 <04 <0.05
2/26/97 1220 54 79 128 <0.4 <0.05
3/5/97 1755 54 8.7 234 <04 0.08
3/12/97 1800 61 179 617 04 022
3/20/97 1055 66 8.0 1090 09 050
327197 1240 68 7.7 1360 07 065
4/3/97 0940 59 8.1 1650 06 063
4/10/97 0845 58 79 1700 0.8 2.0%*
4/17/97 0950 69 7.1 2030 09 077
4/24/97 0922 64 7.9 1970 08 070
512197 1040 64 8.1 1840 08 0.69
5/8/97 0851 67 8.0 1900 1.0 069
5/153/97 0830 74 7.8 2110 09 074
5/23/97 1135 70 6.8 1630 08 060
5/29/97 1020 76 82 1350 1.1 062
6/5/97 0924 70 82 1820 1.1 071
6/12/97 1215 80 84 1590 1.5 068
6/19/97 NA NA NA NA NA NA
6/25/97 0930 75 82 1520 1.0 070
7/2/97 1115 72 79 1100 1.0 049
/10197 0858 76 8.0 1390 1.0  0.60
71797 1035 78 8.0 1200 09 050 -
7/24/97 0907 78 79 1200 1.0 053
7/31/97 1005 78 7.5 944 1.0 054
8/7/97 0806 80 8.1 1210 1.0 060
8/14/97 1105 79 7.9 990 09 046
8/21/97 1142 81 7.8 849 09 033
8/27/97 1455 80 82 952 1.0 043

9/5/97 1110 81 84 1380 1.8 060
9/12/97 0850 74 72 1420 14 0.6l
9/18/97 1001 72 7.9 1220 13 058
9/25/97 1630 83 84 1510 1.0 06.58

Count 48 43 48 48 47 1 1 1 1 1
Min 48 5.6 a5 <04 008 110 120 190 45 20

Max 83 8.7 2110 1.8 096 110 120 190 45 20
Mean 66 7.6 1090 0.8 047 110 120 190 45 20

Geo Mean 65 7.6 804 06 032 110 120 190 45 20
Median 66.5 7.8 1190 08 034 110 120 190 45 20
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San Joaquin River at Las Palmas Launching Facility (Patterson) (STC307)
Location: Latitude 37°29'52", Longitude 121°04'54". In SW 174, NW 1/4, SW 1/4, Sec. 15, T.58,, R.8E. West Bank, 0.3 mi. N
of Patterson Bridge at NE corner of Las Palmas Launching Facility parking lot, 3.2 mi. NE of Patterson. River Mile 98.6.

Temp LEC Se B Cl  SO4 HDNS Ca Mg
Date Time F pll umhos/em wug/l. mg/L wmg/L mg/L mgl. mgyL mgL
10/3/96 0920 68 7.1 1100 29 0.61
10/8/96 0850 70 74 1340 2.7 0.66

10/17/96 1213 67 7.8 560 1.2 0.29
10/24/96 1150 59 7.6 541 1.0 0.30
10/31/96 1400 61 7.1 677 1.1 0.37 77 85 160 37 16
11/7/96 1025 58 6.5 921 1.7 0.56
11/15/96 1210 61 8.1 960 1.4 0.55
11/22/96 1310 65 7.9 981 23 0.66
11/27/96 1505 60 7.1 845 1.6 0.55 99 110 190 44 20
12/6/96 1300 53 7.7 1230 14 0.70
12/12/96 0925 56 7.1 388 0.8 0.26
12/19/96 1040 53 6.7 312 0.5 0.17
12/26/96 0855 48 74 259 0.7 0.14

1/9/97 NA NA NA NA NA NA

1/24/97 0930 52 NA 221 0.5 0.11

217197 0907 53 72 254 0.5 0.15

2/13/97 0923 51 7.6 242 0.6 0.15

2/21/97 1245 56 82 218 0.5 0.12

2/26/97 0910 52 74 234 0.6 0.12

3/5/97 1855 54 7.8 328 1.1 0.20

3/12/97 1700 59 6.5 624 2.0 040

3/20/97 1615 63 7.6 906 33 0.62

3/27/97 0935 66 7.6 1040 34 0.68
4/3/97 0734 54 78 1030 37 0.63
4/10/97 1055 58 7.5 1070 6.8 0.93
4/11/97 0835 68 72 1410 7.0 0.88

4/24/97 0730 61 7.1 969 4.9 0.64
5/2/97 1205 64 8.0 694 3.1 045
5/8/97 1113 70 7.9 698 25 0.40

5/15/97 1620 71 7.9 1110 4.7 0.68
5/23/97 0830 72 75 1300 5.8 0.98
5/29/97 1215 78 82 1210 5.3 0.93
6/5/97 0725 67 79 1350 6.6 0.97
6/12/97 0840 76 8.1 1510 4.0 1.0
6/19/97 NA NA NA NA NA NA
6/25/97 0820 74 8.0 1390 6.8 1.0
7/2197 0920 68 79 1200 4.1 0.92
7/10/97 0727 74 7.9 1170 3.1 0.88
7/17/97 0855 78 72 1100 32 0.78
7/24/97 0736 76 74 1060 35 0.74
7/31/97 0745 76 6.2 1170 3.6 0.89
8/7/97 0654 79 7.6 1210 3.0 0.89
8/14/97 0945 78 6.5 1060 3.6 0.80
8/21/97 1031 71 72 895 2.6 0.56
8/28/97 0935 74 7.7 1070 26 0.68
9/5/97 1215 81 83 1230 3.6 0.78

9/12/97 1210 76 8.9 995 1.5 0.60

9/18/97 0831 72 7.2 979 14 0.51

9/25/97 1800 80 8.1 926 0.8 042
Count 47 46 47 47 47 2 2 2 2 2
Min 48 6.2 218 0.5 0.11 77 85 160 37 16
Max 81 89 1510 7.0 1.0 99 110 190 44 20
Mean 66 7.5 893 2.8 0.58 88 98 175 41 18
Geo Mean 653 7.5 784 2.1 0.49 87 97 174 40 18
Median 67 7.6 981 2.6 0.62 88 98 175 41 18

57



San Joaquin River at Maze Blvd. (State Highway 132) (STC510)
Laocation: Latitude 37°38'31", Longitude 121°13'40". In SW 1/4, NW 1/4, SW 1/4, Sec. 29, T.3S,, R.7E.
West Bank, 400 ft S of Maze Blvd Bridge upstream of Blewett Drain, River Mile 77.2

Temp EC Se B Cl  SO4 HDNS Ca Mg
Date Time ¥ pH umhos/cm: ug/L. mg/L mgL mgL mg/L mg/lL mg/L

10/3/96 0955 69 7.2 673 1.5 033
10/8/96 0820 69 6.9 717 1.1 031
10/17/96 1315 66 7.8 458 0.8 022
10/24/96 1230 59 79 450 07 024
10/31/96 1445 60 7.1 562 0.8 026
11/7/96 1055 59 6.6 730 12 039
11/15/96 1315 60 7.6 899 1.1 050
11/22/96 1405 64 7.7 738 1.5 049
11/27/96 1545 59 73 690 1.3 040 83 81 150 35 16
12/6/96 1400 53 8.0 418 06 020
12/12/96 0855 56 7.1 227 <04 012
12/19/96 1015 53 58 186 <04 0.09
12/26/96 0825 438 74 172 04 0.09
1/9/97 NA NA NA NA NA NA
1/24/97 0845 NA NA 231 06 013
2/7197 0832 52 7.1 219 05 013
2/13/97 0837 49 1.5 240 06 014
2/21/97 1440 56 7.7 194 <04 0.10
2/26/97 0825 50 72 193 04 0.10
3/5/97 1945 54 7.9 214 0.5 012
3/12/97 1630 39 5.6 376 1.0 021
3/20/97 1650 63 79 694 23 044
3/27/97 0900 65 7.5 757 1.8 042
4/3/917 0700 53 1.7 829 28 047
4/10/97 1145 60 7.5 1020 38 055
4/17/97 0805 66 6.7 702 30 037
4/24/97 0651 58 6.6 393 1.7 022
5/2/97 1315 64 82 518 1.8 029
5/8/97 1149 66 8.0 411 13 021
5/15/97 1705 72 79 473 1.5 025
5/23/97 0740 70 6.7 999 3.1 0.64
3/29/97 1250 78 82 956 29  0.60
6/5/97 0647 66 7.6 1110 47 068
6/12/97 0805 72 8.0 993 22 054
6/19/97 NA NA NA NA NA NA
6/25/97 0745 74 8.0 950 28 057
7/2/97 0840 67 7.8 806 21 050
7/10/97 0648 73 7.8 861 21 054
7/17/917 0823 78 6.4 829 20 049
7/24/97 0605 73 7.2 795 1.8 045
7/31/97 0715 74 6.0 792 1.7 047
8/7/97 0617 77 73 747 1.3 043
8/14/97 0920 76 6.4 737 1.6 044
8/21/97 0959 76 6.9 708 1.5 040
8/28/97 1000 76 8.0 770 1.5 042
9/5/97 1310 81 89 842 1.8 048
9/12/97 1300 78 85 713 1.1 036
9/18/97 0803 72 6.9 693 1.1 036
9/25/97 0905 77 7.0 623 0.5 026

Count 46 46 47 47 47 1 1 1 1 1
Min 43 5.6 172 <04 009 83 81 150 35 16

Max 81 89 1110 47 068 83 81 150 35 16
Mean 65 74 625 1.5 035 83 81 150 35 16
Geo Mean 65 7.3 552 12 030 83 81 150 35 16
Median 66 7.5 702 1.5 037 8 81 150 35 16
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San Joaquin River at Airport Way (SJC501)
Location: Latitude 37°40'32", Longitude 121°15'51". In SE 1/4, SW 1/4, NW 1/4, Sec. 13, T.38., R.GE.
West Bank, south of Airport Way Bridge, 3.2 miles NE of Vernalis River Mile 72.3.

Temp EC Se Mo Cr Cu Ni rb Zn B Ct S04 HDNS Ca Mg
Date Time r pH  umhos/cm 4 ug/L kmg/L mg/L mg/L. mg/L mg/L mg/L
10/3/96 1010 68 73 611 12 0.26
10/8/96 0800 68 6.7 574 0.9 0.24
10/17/96 1335 70 7.8 375 0.5 0.17
10/24/96 1250 58 7.6 385 0.5 0.19
10/31/96 1510 NA 7.7 500 0.6 1 022
11/7/96 1130 60 6.8 619 1.0 0.32
11/15/96 1345 60 7.9 625 0.7 0.32
11/22/96 1420 64 8.0 631 1.3 0.37
11/27/96 1600 59 74 465 0.8 2 025 50 52 110 25 i1
12/6/96 1415 53 7.8 310 <0.4 0.14
12/12/96 0835 55 6.9 168 <0.4 0.08
12/19/96 1000 53 54 190 <0.4 0.09
12/26/96 0815 48 6.8 156 <04 <1 0.07
1/9/97 NA NA NA NA NA NA
1/24/97 0805 NA 7.6 NA 0.4 <i 0.10 16 20 57 13 5.9
2/7/97 0818 52 7.1 193 0.4 0.10
2/13/97 0805 49 7.5 236 0.6 0.12
2/21/97 1500 NA 7.7 NA <0.4 0.08
2/26/97 0810 50 6.7 180 0.4 1 0.09
3/5/97 2015 52 7.8 222 0.4 0.11
3/12/97 1615 60 5.7 348 0.8 0.18
3/20/97 1703  NA 74 512 1.6 0.30
3/27/97 0840 04 7.0 604 1.3 2 0.31
4/3/97 0630 53 73 691 2.1 0.38
4/10/97 1205 GO 6.6 816 29 0.43
4/17/97 0750 64 6.5 539 2.0 0.26
4/24/97 0634 58 6.6 302 12 1 0.16
512197 1345 64 8.2 412 14 0.23
5/8/97 1209 67 8.0 309 0.9 0.15
5/15/97 1730 NA 7.8 374 1.1 0.18
5/23/97 0720 66 6.2 533 1.5 0.28
5/29/97 1310 72 83 545 1.5 2 0.31
6/5/97 0622 61 6.8 571 19 0.32
6/12/97 0750 70 7.8 582 12 0.30
6/19/97 NA NA NA NA NA NA
6/25/97 0725 70 8.2 595 1.5 2 0.32
7/2/97 0820 66 7.9 605 14 0.34
7/10/97 0619 70 7.6 647 1.4 0.39
7/17/97 0800 76 6.0 629 1.2 0.35
7/24/97 0545 73 6.5 643 1.3 0.35
7/31/97 0655 74 5.7 656 1.3 2 0.38
8/7/97 0600 76 6.8 583 1.0 0.32
8/14/97 0859 76 5.8 632 14 0.37
8/21/97 0942 76 6.6 587 1.1 0.31
8/28/97 NA 76 8.1 640 1.2 4 0.35
9/5/97 1320 81 83 668 13 0.33
9/12/97 1320 78 NA 576 0.8 0.28
9/18/97 0745 72 6.6 563 - 0.8 0.26
9/25/97 0845 75 74 489 04 2 0.20
Count 42 46 45 47 12 0 0 0 0 0 47 2 2 2 2 2
Min 48 5.4 156 <04 <l 0.07 16 20 57 13 6
Max 81 83 816 29 4 043 50 52 110 25 11
Mean 65 72 491 1.0 1.7 025 33 36 84 19 85
Geo Mean 64 7.1 453 08 14 022 28 32 79 18 8.1
Median 65 73 563 1.1 2.0 026 33 36 84 19 85
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APPENDIX C
Automated Daily Composite Water Quality Data

RWQCB Period of
Site 1.D. , Site Name Record |
MERS504S |  San Joaquin River at Crows Landing 10/95-9/97 ||

Legend of Abbreviations

EC Electrical Conductivity
Se Selenium
B Boron
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San Joaquin River at Crows Landing Road: Turlock Sportsman Club (STC504S)

Location: Latitude 37°25'55", Longitude 121°00'42". In Scction 8 T.6S., R.8E. West Bank, 100 yards south
of Crows Landing Road Bridge, 4.2 miles northeast of Crows Landing. River Mile 107.1

AUTOSAMPLER DATA : 12 hour daily composite samples - WY 96

EC Se B EC Se B
Date  pmhos/cm pg/L - mg/L Date  pmhos/cm pg/L mg/L
10/1/95 277 1.4 0.17 11/24/95 926 2.8 0.61
10/2/95 195 1.1 0.12 11/25/95 922 2.9 0.66
10/3/95 186 1.1 0.12 11/26/95 905 24 0.64
10/4/95 148 0.7 0.08 11/27/95 917 24 0.62
10/5/95 146 <0.4 <0.05 11/28/95 922 2.6 0.6
10/6/95 145 <0.4 0.05 11/29/95 916 2.8 0.65
10/7/95 146 <0.4 0.05 11/30/95 899 2.7 0.60
10/8/95 150 <0.4 0.06 12/1/95 917 2.8 0.62
10/9/95 149 <0.4 0.05 12/2/95 903 3.0 0.63
10/10/95 146 <0.4 0.07 12/3/95 897 2.9 0.64
10/11/95 135 <0.4 0.06 12/4/95 398 32 0.60
10/12/95 135 <0.4 0.05 12/5/95 872 2.7 0.57
10/13/95 134 <0.4 <0.05 12/6/95 894 3.0 0.58
10/14/95 136 <04 <(.05 12/7/95 8387 3.3 0.58
10/15/95 146 <04 <0.05 12/8/95 862 32 0.57
10/16/95 143 <0.4 0.05 12/9/95 918 2.7 0.62
10/37/95 201 <0.4 <0.05 12/10/95 892 2.1 0.53
10/18/95 268 <0.4 0.10 12/11/95 903 32 0.60
10/19/95 383 0.9 0.22 12/12/95 928 2.7 0.58
10/20/95 450 1.3 0.27 12/13/95 902 2.8 0.60
10/21/95 481 1.5 0.27 12/14/95 851 2.7 0.54
10/22/95 525 1.8 0.34 12/15/95 856 27 0.56
10/23/95 558 2.9 0.41 12/16/95 843 3.1 0.57
10/24/95 590 2.8 0.44 12/17/95 859 34 0.63
10/25/95 618 3.1 0.46 12/18/95 873 3.0 0.64
10/26/95 574 2.9 0.44 12/19/95 932 2.9 0.71
10/27/95 534 23 0.39 12/20/95 975 3.2 0.70
10/28/95 515 2.1 0.37 12/21/95 989 34 0.71
10/29/95 571 25 0.41 12/22/95 1130 3.4 0.78
10/30/95 587 2.1 0.44 12/23/95 1020 43 0.78
10/31/95 623 2.1 NA 12/24/95 963 33 NA
11/1/95 615 2.1 0.44 12/25/95 972 3.1 0.73
11/2/95 591 1.5 NA 12/26/95 977 32 0.70
11/3/95 612 2.0 041 12/27/95 1020 32 0.76
11/4/95 627 1.7 0.40 12/28/95 1050 3.7 0.74
11/5/95 701 1.7 0.45 12/29/95 1060 3.6 0.72
11/6/95 726 1.8 0.46 12/30/95 1030 3.8 0.66
11/7/95 750 1.8 043 12/31/95 972 3.3 0.73
11/8/95 766 2.0 0.45 1/1/96 990 3.7 0.70
1179/95 745 1.9 0.44 1/2/96 1080 4.0 0.75
11/10/95 722 0.7 0.36 1/3/96 1180 3.5 0.78
11/11/95 795 1.1 0.41 1/4/96 1210 2.6 0.78
11/12/95 331 2.1 0.51 1/5/96 1330 1.5 0.70
11/13/95 782 1.5 0.45 1/6/96 1390 1.5 0.76
11/14/95 794 1.3 045 1/7/96 1410 14 0.76
11/15/95 865 23 0.52 1/8/96 1450 1.5 0.84
11/16/95 853 22 0.54 1/9/96 1470 1.6 0.82
11/17/95 902 2.7 0.59 1/10/96 1440 1.9 0.77
11/18/95 913 2.9 0.61 1/11/96 1450 1.9 0.76
11/19/95 909 2.7 0.58 1/12/96 1480 1.7 0.78
11/20/95 894 24 0.56 1/13/96 1540 2.5 0.91
11/21/95 926 2.9 0.66 1/14/96 1590 54 1.0
11/22/95 880 2.0 0.56 1/15/96 1640 7.3 1.2
11/23/95 905 24 0.58 1/16/96 1460 5.6 0.94
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WY 96 Crows Landing Sigma Autosampler Data (cont)

EC Se B

Date  pmhos/cm pe/L mg/L
1/17/96 1470 4.9 0.96
1718/96 1350 52 0.93
1/19/96 1170 7.2 0.02
1/20/96 1210 75 0.99
1/21/96 1030 6.3 0.91
1/22/%6 1120 6.1 0.93
1/23/96 1030 53 0.91
1/24/96 1090 47 0.70
1/25/96 1170 5.4 0.82
1/26/96 956 4.0 0.62
1/27/96 850 3.5 0.67
1/28/96 772 34 0.60
1/29/96 671 3.1 0.55
1730796 674 2.7 0.53
1/31/96 667 2.8 0.52
2/1/96 714 2.6 0.58
2/2/96 635 2.1 0.47
2/3/96 696 2.0 0.44
2/4196 858 2.7 0.56
2/5/196 733 24 0.49
2/6/96 571 1.5 0.36
277196 516 14 0.29
2/8/96 588 1.9 0.35
2/9/96 581 2.0 0.37
2/10/96 535 1.8 0.35
2/11/96 574 2.1 042
2/12/96 616 2.6 0.43
2/13/96 648 3.0 0.49
2/14/96 634 3.0 0.51
2/15/96 644 32 0.48
2/16/96 643 34 0.49
2/17/96 641 3.1 0.51
2/18/96 656 3.6 0.52
2/19/96 635 33 0.52
2/20/96 529 24 041
2/21/96 477 1.8 0.29
2/22/96 389 1.4 0.23
2/23/96 NA NA NA
2/24/96 NA NA NA
2/25/96 NA NA NA
2/26/96 NA NA NA
2/27/96 NA NA NA
2/28/96 NA NA NA
2/29/96 NA NA NA
3/1/96 NA NA NA
3/2/96 NA NA NA
3/3/96 NA NA NA
3/4/96 NA NA NA
3/5/96 NA NA NA
3/6/96 NA NA NA
3/7/96 NA NA NA
3/8/96 NA NA NA
3/9/96 NA NA NA
3/10/96 NA NA NA
3/11/96 NA NA NA
3/12/96 NA NA NA
3/13/96 NA NA NA
3/14/96 NA NA NA
3/15/96 NA NA NA
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EC Se B
Date  pmhos/cm pe/L mg/L
3/16/96 NA NA NA
3/17/96 NA NA NA
3/18/96 NA NA NA
3/19/96 379 1.5 0.23
3/20/96 376 14 0.24
3/21/96 382 1.7 0.23
3/22/96 388 1.8 0.25
3/23/96 422 2.0 0.25
3/24/96 505 2.0 0.31
3/25/96 536 24 0.34
3/26/96 582 2.5 0.38
3/27/96 610 1.9 0.44
3/28/96 572 1.6 0.37
329/96 577 1.9 0.36
3/30/96 025 22 0.40
3/31/96 727 32 0.49
4/1/96 786 2.9 0.57
4/2/96 753 2.9 0.50
4/3/96 701 2.9 0.46
4/4/96 731 2.7 0.44
4/5/96 845 2.6 0.52
4/6/96 1010 4.1 0.56
4/7/96 1220 3.0 0.77
4/8/96 1210 39 0.70
4/9/96 1320 338 0.75
4/10/96 1320 3.8 0.73
4/11/96 1340 3.5 0.74
4/12/96 1460 44 0.86
4/13/96 1530 52 0.93
4/14/96 1540 64 0.91
4/15/96 1470 6.0 0.97
4/16/96 1360 4.9 0.87
4/17/96 1140 4.0 0.70
4/18/96 882 34 0.53
4/19/96 754 33 0.43
4/20/96 699 4.1 0.43
4/21/96 734 3.6 0.46
4/22/96 700 35 0.42
4/23/96 690 4.3 0.40
4724/96 736 3.7 0.44
4/25/96 726 4.1 042
4/26/96 775 4.4 0.45
4/27/96 829 4.6 0.50
4/28/96 779 3.7 0.47
4/29/96 737 42 0.42
4/30/96 765 4.7 0.40
5/1/96 779 43 045
52196 765 3.9 0.46
5/3/96 726 34 0.44
5/4/96 713 3.7 0.38
515196 731 4.1 0.39
516196 745 4.7 0.41
517196 739 39 0.43
5/8/96 701 32 0.39
5/19/96 686 3.9 0.36
5/10/96 688 3.6 0.40
5/11/96 647 3.5 0.37
5/12/96 619 35 0.36
5/13/96 619 3.6 0.38



WY 96 Crows Landing Sigma Autosampler Data (cont)

EC Se B EC Se B
Date  pmhos/cm pe/L - mg/L Date  pmhos/cm pe/L - mg/L
5/14/96 628 34 0.39 7112196 1530 8.6 1.4
5/15/96 622 3.3 0.36 7/13/96 1620 8.6 1.5
5/16/96 580 2.7 0.33 7/14/96 1540 9.2 13
5117196 530 2.0 0.34 7/15/96 1640 8.9 14
S/18/96 453 1.8 0.30 7/16/96 1480 9.1 1.3
5/19/96 417 22 0.26 7/17/96 1400 82 1.3
5120196 441 0.8 0.29 7/18/96 1380 7.8 1.3
5121/96 191 0.6 0.09 7119196 1330 7.7 1.2
5122/96 225 0.6 0.10 7/20/96 1360 7.6 12
5/23/96 165 0.5 0.09 7121/96 1340 6.9 1.2
5724196 144 0.9 0.08 7122196 1310 7.7 1.2
5/25/96 197 1.3 0.13 7123196 1450 8.0 1.3
5126/96 261 1.7 0.19 7/24/96 1420 7.6 1.3
527196 302 1.8 0.23 7/25/96 1370 7.7 1.2
5/28/96 343 3.0 0.27 7/26/96 1400 7.2 1.2
5/29/96 517 3.5 041 7127196 1390 6.7 1.2
5/30/96 660 33 0.55 7/28/96 1340 5.8 1.1
5/31/96 723 4.1 0.51 7/29/96 1180 53 0.97
6/1/96 829 42 0.49 7/30/96 1110 54 0.89
6/2/96 854 3.9 0.57 7/31/96 1150 6.2 0.94
6/3/96 884 3.9 0.55 8/1/96 1240 6.7 1.0
6/4/96 934 4.1 0.58 8/2/96 1360 6.9 1.1
6/5/96 1040 43 0.64 8/3/96 1390 7.7 1.2
6/6/96 1040 4.2 0.64 8/4/96 1410 6.7 12
6/7/96 1120 5.4 0.68 8/5/96 1200 6.5 1.0
6/8/96 1330 5.4 0.84 8/6/96 1180 5.7 1.0
6/9/96 1360 5.9 0.88 8/7/96 1130 5.7 0.95
6/10/96 1340 5.8 0.92 8/8/96 1110 5.7 0.92
6/11/96 1340 5.7 0.97 8/9/96 1080 6.5 0.87
6/12/96 1400 6.0 1.0 8/10/96 1230 5.9 1.0
6/13/96 1460 72 1.0 8/11/96 1140 6.4 0.92
6/14/96 1530 6.7 1.2 8/12/96 1130 4.9 0.93
6/15/96 1470 4.8 1.1 8/13/96 974 4.7 0.7
6/16/96 1290 53 0.89 8/14/96 967 4.9 0.76
6/17/96 1290 6.1 0.90 8/15/96 990 5.7 0.78
6/18/96 1380 6.4 0.99 8/16/96 1220 6.2 0.97
6/19/96 1330 73 0.95 8/17/96 1250 6.2 1.0
6/20/96 1350 72 1.0 8/18/96 1310 6.4 1.1
6/21/96 1360 6.4 1.1 8/19/96 1230 6.0 1.0
6/22/96 1440 7.9 0.97 8/20/96 1080 4.9 0.87
6/23/96 1430 7.1 1.1 8/21/96 1010 5.0 0.82
6/24/96 1370 7.9 1.0 8/22/96 1030 3.5 0.85
G/25/96 1400 74 1.1 8/23/96 1040 5.3 0.84
G/26/96 1340 7.1 0.98 8/24/96 1000 NA 0.81
6127196 1270 7.0 0.92 8/25/96 NA NA NA
6/28/96 1180 72 0.89 8/26/96 NA NA NA
6/29/96 1150 8.0 0.84 8/27/96 NA NA NA
6/30/96 1220 7.1 0.88 8/28/96 NA 4.7 NA
771796 1180 8.0 0.89 8/29/96 1060 5.8 0.83
7/2/96 1240 7.5 1.0 8/30/96 1090 54 0.86
/3196 1290 7.7 . L1 8/31/96 1050 5.7 0.84
774196 1380 3.4 1.1 9/1/96 1060 4.8 0.84
715796 1470 8.7 1.2 9/2/96 904 4.4 0.67
7/6/96 1520 7.5 1.3 9/3/96 879 42 0.64
717796 1410 6.8 1.2 9/4/96 838 43 0.63
7/8/96 1400 73 1.1 9/5/96 914 53 0.67
7/9196 1420 7.0 1.2 9/6/96 987 5.6 0.76
7/10/96 1380 7.5 1.1 9/7/96 1010 6.0 0.79
711796 1470 8.1 12 9/8/96 1020 55 0.85
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WY 96 Crows Landing Sigma Autosampler Data (cont)

EC Se B
Date  pmhos/cm pe/L - mg/L
979796 973 5.4 0.82
9/10/96 889 44 0.73
9/11/96 813 4.3 0.64
9/12/96 822 4.1 0.64
9/13/96 949 34 0.58
9/14/96 914 1.6 0.54
9/15/96 762 14 0.35
9/16/96 712 2.5 0.33
9/17/96 817 3.2 0.50
9/18/96 806 3.7 0.53
9/19/96 757 33 0.51
9/20/96 731 32 0.45
9/21/96 790 3.0 0.46
9/22/96 799 3.1 0.46
9/23/96 865 3.2 0.51
9/24/96 840 3.1 0.50
9/25/96 937 54 0.61
9126196 1220 2.3 1.1
97127196 1120 1.7 0.98
9128196 1110 2.3 1.0
9/29/96 892 2.6 0.67
9/30/96 840 2.6 0.57
Count 337 337 334
Min 134 0.5 0.02
Max 1640 9.2 1.5
Mean 907 3.8 0.64
Geo Mean 807 3.1 0.33
Median 897 33 0.60




San Joaquin River at Crows Landing Road: Turlock Sportsman Club (STC504S)

Location: Latitude 37°25'55", Longitude 121°00'42". In Section 8 T.6S., R.8E. West Bank, 100 yards south
of Crows Landing Road Bridge, 4.2 miles northeast of Crows Landing. River Mile 107.1

AUTOSAMPLER DATA : 12 hour daily composite samples - WY 97

EC Se B EC Se B

Datec  pmhos/cm pe/L - mg/L Date  pmhos/cm pe/L - mg/L
10/1/96 845 32 0.56 11/24/96 947 24 0.55
10/2/96 853 34 0.61 11/25/96 942 2.5 0.57
10/3/96 792 3.1 0.54 11/26/96 768 1.9 0.56
10/4/96 794 3.8 0.55 11/27/96 948 1.8 0.62
10/5/96 868 2.7 0.53 11/28/96 899 1.8 0.65
10/6/96 902 2.1 0.52 11/29/96 952 2.0 0.68
10/7/96 908 2.0 0.50 11/30/96 998 1.9 0.69
10/8/96 943 22 0.55 12/1/96 1040 2.0 0.71
10/9/96 989 2.7 12/2/96 1100 1.7 0.72
10/10/96 866 2.5 0.52 12/3/96 1100 1.6 0.71
10/11/96 647 1.8 0.41 12/4/96 1120 1.6 0.73
10/12/96 634 2.0 0.42 12/5/96 1170 1.6 0.76
10/13/96 653 2.1 046 12/6/96 1210 14 0.77
10/14/96 585 2.0 0.40 12/7/96 853 0.8 0.58
10/15/96 612 14 0.40 12/8/96 561 1.0 0.36
10/16/96 500 1.3 0.32 12/9/96 599 1.1 042
10/17/96 460 1.5 0.29 12/10/96 652 1.1 0.45
10/18/96 439 1.3 0.28 12/11/96 509 0.9 0.33
10/19/96 399 1.0 0.24 12/12/96 333 0.7 0.21
10/20/96 371 0.9 0.22 12/13/96 347 0.9 0.22
10/21/96 454 1.0 0.28 12/14/96 361 0.8 0.23
10/22/96 486 1.0 0.31 12/15/96 325 0.6 0.19
10/23/96 492 1.0 0.31 12/16/96 281 0.6 0.17
10/24/96 NA NA NA 12/17/96 293 0.6 0.16
10/25/96 545 1.1 0.35 12/18/96 288 0.5 0.16
10/26/96 569 14 0.37 12/19/96 300 0.6 0.16
10/27/96 630 1.8 0.40 12/20/96 289 0.6 0.17
10/28/96 654 1.6 0.42 12/21/96 310 0.7 0.20
10/29/96 655 1.2 0.41 12/22/96 293 0.6 0.17
10/30/96 648 1.1 0.40 12/23/96 222 0.5 0.12
10/31/96 652 1.8 0.47 12/24/96 215 0.6 0.12
11/1/96 643 1.6 0.44 12/25/96 256 0.7 0.14
11/2/96 649 1.7 0.48 12/27/96 245 0.5 0.15
11/3/96 695 1.7 0.51 12/28/96 246 0.5 0.15
11/4/96 744 1.6 0.54 12/29/96 238 0.5 0.14
11/5/96 773 1.7 0.56 12/30/96 235 0.5 0.14
11/6/96 807 1.8 0.61 12/31/96 239 0.5 0.14
11/7/96 843 1.9 0.65 1/1/97 246 0.6 0.14
11/8/96 936 2.2 0.63 172197 203 0.5 0.10
11/9/96 953 1.8 0.61 1/3/97 167 0.4 0.08
11/10/96 1000 1.7 0.64 1/4/97 147 <0.4 0.06
11/11/96 1010 1.5 0.65 1/5/97 141 <04 0.06
11/12/96 1040 1.5 0.66 1/6/97 139 <0.4 0.06
11/13/96 1090 1.9 0.71 1/7/97 136 <04 0.06
11/14/96 1120 2.0 0.75 1/8/97 121 <04 0.05
11/15/96 1140 22 0.77 1/9/97 136 <04 0.06
11/16/96 1130 2.4 0.75 1/10/97 164 <0.4 0.08
11/17/96 1050 23 0.75 111/97 174 <0.4 0.10
11/18/96 1040 2.2 0.73 1/12/97 178 <04 0.10
11/19/96 1020 2.6 0.74 1/13/97 172 <0.4 0.09
11/20/96 1000 2.5 0.78 1/14/97 162 <04 0.08
11/21/96 962 24 0.68 1/15/97 156 <0.4 0.08
11/22/96 939 22 0.65 1/16/97 155 04 0.08
11/23/96 902 24 0.65
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WY 67 Crows Landing Sigma Autosampler Data continued:

EC Se B EC Se B
Date  pmhos/em e/ - mg/L Date  pmhos/cm pe/L - mg/L
1/17/97 159 04 0.08 3/16/97 817 3.0 0.53
1/18/97 NA NA NA 3/17/97 807 3.1 0.54
1/19/97 NA NA NA 3/18/97 812 32 NA
1720797 NA NA NA 3/19/97 NA NA NA
1/21/97 NA NA NA 3/20/97 NA NA NA
1/22/97 NA NA NA 3/21/97 891 33 0.62
1/23/97 NA NA NA 3/22/197 899 3.1 0.58
1/24/97 NA NA NA 3/23/97 912 32 0.58
1/25/97 NA NA . NA 3/24/97 901 24 0.55
1/26/97 NA NA NA 3125197 928 24 0.56
127197 NA NA NA 3/26/97 956 3.1 0.62
1/28/97 NA NA NA 3/27/97 993 33 0.66
1/29/97 NA NA NA 3/28/97 1020 33 0.68
1/30/97 NA NA NA 3/29/97 1000 33 0.68
1/31/97 NA NA NA 3/30/97 993 34 0.66
2/1/97 NA NA NA 3/31/97 1000 39 0.66
2/2/97 NA NA NA 4/1/97 1050 4.2 0.68
2/3197 NA NA NA 4/2/97 1040 4.0 0.65
2/4/97 NA NA NA 4/3/97 1070 44 0.68
2/5/97 NA NA NA 4/4/97 1100 5.1 0.73
2/6197 NA NA NA 4/5197 1180 6.0 0.81
2/7/97 NA NA NA 4/6/97 1320 72 0.91
2/8/97 218 <0.4 0.11 417197 1440 8.1 0.99
2/9/97 292 <0.4 0.14 4/8/97 1450 7.9 0.96
2/10/97 314 <0.4 0.15 4/9/97 1500 7.9 0.97
2/11/97 306 <04 0.15 4/10/97 NA NA NA
2/12/97 290 04 0.14 4/11/97 1570 8.0 1.0
2/13/97 264 <0.4 0.14 4/12/97 1680 8.9 1.1
2/14/97 277 0.4 0.14 4/13/97 1670 9.1 1.1
2/15/97 250 04 0.13 4/14/97 1700 9.6 1.1
2/16/97 211 0.5 0.12 4115/97 1740 9.7 12
2/17/97 204 0.5 0.11 4/16/97 1560 9.6 1.1
2/18/97 206 0.5 0.11 4117197 1320 7.5 0.9
2/19/97 206 0.5 0.11 4/18/97 1210 6.2 0.68
2/20/97 204 0.5 0.11 4/19/97 919 5.4 0.58
2/21/97 213 04 0.12 4120797 781 43 0.49
2/22197 213 0.4 0.12 4/21/97 711 42 0.46
2/23/97 224 0.5 0.12 4/22/97 746 44 048
2/24/97 238 0.5 0.12 4/23/97 948 52 0.57
2125197 269 0.5 0.13 4/24/97 NA NA NA
2/26/97 306 0.5 NA 4/25197 1080 5.5 0.70
2127197 346 0.5 0.17 4/26/97 1160 6.0 0.76
2/28/97 285 04 0.14 4727197 1210 6.7 0.85
3/1/97 332 04 0.16 4/28/97 1170 6.9 0.86
3/2/97 369 0.5 0.19 4729197 1200 6.8 0.86
3/3/97 323 0.6 0.19 4/30/97 1170 6.0 0.83
3/4/97 307 0.6 0.19 5/1/97 764 3.6 0.51
3/5/97 321 0.9 0.20 512197 690 34 0.51
3/6/97 359 0.9 0.22 513197 631 3.0 0.46
317197 402 1.1 0.24 5/4/97 658 3.1 047
3/8/97 NA NA NA 515197 657 2.7 0.44
3/9/97 NA NA NA 5/16/97 679 3.1 0.45
3/10/97 NA NA NA 517197 681 24 0.45
3/11/97 NA NA NA 5/8/97 NA NA NA
3/12/97 NA NA NA 5/9/97 757 3.0 0.52
3/13/97 NA NA NA 5/10/97 679 2.8 0.48
3/14/97 739 2.6 0.46 5/11/97 641 2.8 0.46
3/15/97 779 2.9 0.50 5/12/97 620 2.8 0.45
5/13/97 732 33 0.55
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WY 97 Crows Landing Sigma Autosampler Data continued:

EC Se B EC Se B
Date  pmhos/em pe/L - mg/L Date  pmhos/cm pe/L - mg/L
5N4/97 975 5.0 0.78 7/12/97 1380 44 1.2
5115797 1100 4.9 0.81 7113197 1340 5.4 12
3/16/97 1190 5.3 0.88 7/14/97 1280 4.1 1.1
SIV7197 1190 4.5 0.89 TI5/197 1230 4.6 1.0
5/18/97 1220 4.5 0.91 7/16/97 1170 43 1.0
5119197 1270 5.8 1.0 7/17/97 1210 4.0 1.1
5120097 1260 5.8 1.1 7118197 1320 43 1.3
5121197 1330 6.7 1.1 7119/97 1360 4.8 1.2
5122197 1340 6.9 1.1 7/20/97 1300 4.7 1.6
5/23/97 NA NA NA 7/21/97 1110 4.2 0.93
5124197 1200 52 0.95 7/22/97 1090 43 0.89
5/25/97 1260 54 1.0 7/23/97 1110 43 0.90
5126/97 1250 6.5 1.1 7/24/97 1120 4.0 0.90
5127197 1280 6.3 1.1 7125197 1290 4.5 1.1
5728197 1320 6.5 12 7/26/97 1420 5.1 1.2
5/29/97 1300 6.5 1.2 7127197 1340 48 - 12
5/30/97 1340 7.0 1.2 7/28/97 1240 4.4 1.1
3131197 1430 7.6 1.3 129197 1160 3.7 1.0
6/1/97 1510 83 14 7/30/97 1150 4.1 1.0
6/2/97 1600 10.0 1.4 7/31/97 1270 438 1.1
6/3/97 1500 8.9 13 8/1/97 1170 35 1.0
6/4/97 1440 7.7 13 8/2/97 1270 3.7 0.99
615197 1290 5.9 0.99 8/3/97 1250 4.2 1.0
6/6/97 1350 54 1.0 8/4/97 1120 3.6 0.93
G/7/97 1450 6.3 1.1 8/5/97 1100 32 0.87
6/8/97 1320 4.2 1.0 8/6/97 1200 34 0.94
6/9/97 1300 43 0.96 8/7/97 1270 3.7 0.96
6/10/97 1390 4.7 1.0 8/8/97 1320 38 1.0
6/11/97 1500 4.7 1.2 8/9/97 1290 4.5 1.1
6/12/97 1490 4.9 12 8/10/97 1350 53 1.2
6/13/97 1650 6.2 1.4 8/11/97 1230 52 1.1
6/14/97 1580 6.5 1.4 8/12/97 1080 43 0.92
6/15/97 1380 6.6 12 8/13/97 1060 44 0.92
6/16/97 1460 7.0 1.3 8/14/97 1130 4.7 1.0
6/17/97 1440 7.1 1.3 8/15/97 1160 4.0 1.0
6/18/97 1410 7.6 1.3 8/16/97 1200 4.6 1.1
6/19/97 1490 8.9 14 8/17/97 1050 4.1 0.93
6/20/97 1530 7.3 1.4 8/18/97 941 3.2 1.2
6/21/97 1710 9.1 1.5 3/19/97 887 2.9 0.74
6/22/97 1580 7.5 14 8/20/97 895 33 0.72
6/23/97 1440 7.5 1.3 8/21/97 1000 35 0.76
6/24/97 1390 7.3 1.2 8/22/97 1040 3.7 0.86
6/25/97 1460 7.7 1.3 8/23/97 1110 3.7 0.93
6/26/97 1480 6.7 1.3 8/24/97 1130 34 0.94
6/27/97 1430 6.7 12 8725197 1150 35 0.94
6/28/97 1510 71 1.3 8/26/97 1030 3.1 0.79
6/29/97 1430 5.7 1.2 8/27/97 1020 2.8 0.81
6/30/97 1400 57 1.2 8/28/97 1070 2.8 0.83
7/1/97 1260 5.0 1.1 8/29/97 1190 3.7 0.91
7/2/97 1220 4.7 1.1 8/30/97 1340 4.2 1.0
7/3197 1310 6.0 1.1 8/31/97 1340 4.6 1.1
714197 1420 6.4 1.2 9/1/97 1260 3.8 1.0
7/5197 1400 6.0 1.2 9/2/97 1220 3.8 0.96
716197 1390 5.7 1.2 9/3/97 1270 5.0 1.0
717197 1260 5.3 1.1 9/4197 1190 43 0.98
7/8/97 1300 5.6 12 9/5/97 1060 3.9 0.76
7/9/97 1240 42 1.1 9/6/97 1110 2.9 0.82
7110/97 1360 5.3 1.2 917197 1050 20 0.68
7/11/97 1360 58 1.2 9/8/97 996 2.3 0.68
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WY 97 Crows Landing Sigma Autosampler Data continued:

EC Se B EC Se B

Date  umhos/cm pe/L - mg/L Date  pmhos/cm pe/L - mg/L
9/9/97 884 2.1 0.64
910197 931 22 0.82
911/97 942 1.9 0.72
9/12/97 983 1.9 0.76
9/13/97 1050 2.0 0.79
9/14/97 995 14 0.73
915197 936 1.7 0.72
9/16/97 856 1.6 0.62
9/17/97 896 1.3 0.62
9/18/97 1000 1.1 0.64
9/19/97 985 13 0.59
9/20/97 925 0.9 0.53
9121/97 867 0.9 0.48
9722197 812 1.0 0.45
9723197 769 0.6 042
9/24/97 769 0.5 0.42
9/25/97 855 1.3 0.47
9/26/97 870 1.0 0.46
9/27/97 899 1.0 0.48
9/28/97 866 1.0 0.48
9/29/97 397 1.1 0.53
9/30/97 922 1.3 0.60
Count 330 330 327
Min 121 <0.4 0.05
Max 1740 10.0 1.6
Mean 909 3.2 0.68
Geo Mean 771 2.2 0.53
Median 979 2.9 0.68
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APPENDIX D

4-Day Running Average Selenium Concentrations
in the San Joaquin River at Crows Landing

RWQCB Period of
Site 1.D. Site Name Record

| MERS504S " San Joaquin River at Crows Landing 10/95-9/97

Legend of Abbreviations

EC Electrical Conductvity
Sc Selenium
B Boron
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San Joaquin River at Crows Landing Road: Turlock Sportsman Club (STCS04S)

Location: Latitude 37°25'55", Longitude 121°00'42". In Scction 8 T.6S., R.8E. West Bank, 100 yards south
of Crows Landing Road Bridge, 4.2 miles northeast of Crows Landing. River Mile 107.1

AUTOSAMPLER DATA : 4 day average based on daily composite samples - WY 96

EC Se B EC Se B

Date  pmhos/cm pe/L - mg/L Date  pmhos/cm pe/L - mg/L
10/1/95 11/24/95 909 2.5 0.60
10/2/95 11/25/95 908 2.5 0.60
10/3/95 11/26/95 915 2.6 0.62
10/4/95 202 1.1 0.12 11/27/95 918 2.6 0.63
10/5/95 169 0.8 0.09 11/28/95 917 2.6 0.63
10/6/95 156 0.6 0.07 11/29/95 915 2.6 0.63
10/7/95 146 0.3 0.05 11/30/95 914 2.6 0.62
10/8/95 147 02 0.05 12/1/95 914 2.7 0.62
10/9/95 148 0.2 0.05 12/2/95 909 2.8 0.63
10/10/95 148 02 0.06 12/3/95 904 2.9 0.62
10/11/95 145 0.2 0.06 12/4/95 904 3.0 0.62
10/12/95 141 0.2 0.06 12/5/95 893 3.0 0.61
10/13/95 138 0.2 0.05 12/6/95 890 3.0 0.60
10/14/93 135 0.2 0.04 12/7/95 888 31 0.58
10/15/95 138 0.2 0.03 12/8/95 879 3.1 0.58
10/16/95 140 0.2 0.03 12/9/95 890 3.1 0.59
10/17/95 157 0.2 0.03 12/10/95 890 2.8 0.58
10/18/95 150 0.2 0.05 - 12/11/95 894 2.8 0.58
10/19/95 249 0.4 0.10 12/12/95 910 2.7 0.58
10/20/93 326 0.7 0.15 12/13/95 906 27 0.58
10/21/95 396 1.0 0.22 12/14/95 896 29 0.58
10/22/95 460 1.4 0.28 12/15/95 884 2.7 0.57
10/23/95 504 1.9 0.32 12/16/95 863 2.8 0.57
10/24/95 539 23 0.37 12/17/95 852 3.0 0.58
10/25/95 573 2.7 0.41 12/18/95 358 3.0 0.60
10/26/95 585 2.9 0.44 12/19/93 877 3.1 0.64
10/27/95 579 2.8 0.43 12/20/95 910 3.1 0.67
10/28/95 560 2.6 042 12/21/95 942 3.1 0.69
10/29/95 549 2.5 0.40 12/22/95 1007 32 0.73
10/30/95 552 2.3 0.40 12/23/95 1028 3.6 0.74
10/31/95 574 22 0.41 12/24/95 1025 3.6 0.76
11/1/95 599 22 0.43 12/25/95 1021 3.5 0.76
11/2/95 604 20 0.44 12/26/95 982 35 0.74
11/3/95 610 1.9 0.43 12/27/95 984 32 0.73
11/4/95 611 1.8 0.42 12/28/95 1006 33 0.73
11/5/95 633 1.7 0.42 12/29/95 1029 34 0.73
11/6/95 667 1.8 043 12/30/95 1042 3.6 0.72
11/7/95 701 1.7 0.44 12/31/95 1030 3.6 0.71
11/8/95 736 1.8 045 1/1/96 1014 3.6 0.70
11/9/95 747 1.9 0.45 1/2/96 1019 3.7 0.71
11/10/95 746 1.6 042 1/3/96 1057 3.6 0.74
11/11/95 757 14 0.42 1/4/96 1117 34 0.75
11/12/95 773 1.5 0.43 1/5/96 1202 2.9 0.75
11/13/95 783 14 0.43 1/6/96 1280 2.3 0.76
11/14/95 801 1.5 0.46 1/7/96 1337 1.8 0.75
11/15/95 818 1.8 0.48 1/8/96 1397 1.5 0.77
11/16/95 824 1.8 0.49 1/9/96 1432 1.5 0.80
11/17/95 854 2.1 0.53 1/10/96 1445 1.6 0.80
11/18/95 883 2.5 0.57 1/11/96 1454 1.7 0.80
11/19/95 894 2.6 0.58 1/12/96 1462 1.8 0.78
11/20/95 905 2.7 0.59 1/13/96 1479 2.0 0.81
11/21/95 911 2.7 0.60 1/14/96 1515 2.9 0.86
11/22/95 902 2.5 0.59 1/15/96 1564 42 0.97
11/23/95 901 24 0.59 1/16/96 1558 52 1.01
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WY 96 Crows Landing 4-day running average continued:

EC Se B EC Se B

Date  pmhos/cm pe/L - g/l Date  pmhos/em . peg/L - mg/L
1/17/96 1540 5.8 1.03 3/16/96 NA NA NA
1/18/96 1481 5.7 1.01 3/17/96 NA NA NA
1719796 1363 5.7 0.71 3/18/96 NA NA NA
1/20/96 1301 6.2 0.72 3/19/96
1/21/96 1156 6.5 0.71 3/20/96
1/22/96 1138 6.7 0.71 3/21/96
1/23/96 1103 6.3 0.94 3/22/96 381 1.6 0.24
1/24/96 1073 56° 0.86 3/23/96 392 1.7 0.24
1/25/96 1103 5.4 0.84 3/24/96 424 1.9 0.26
1/26/96 1062 4.9 0.76 3/25/96 463 2.1 0.29
1/27/96 1017 44 0.70 3/26/96 511 22 0.32
1/28/96 937 4.1 0.68 3/27/96 558 22 0.37
1/29/96 812 3.5 0.61 3/28/96 575 2.1 0.38
1/30/96 742 3.2 0.59 3/29/96 585 2.0 0.39
1/31/96 696 3.0 0.55 3/30/96 596 1.9 0.39
2/1/96 682 2.8 0.55 3/31/96 625 22 0.41
2/2/96 673 2.5 0.53 4/1/96 679 2.5 0.46
2/3196 678 24 0.50 4/2/96 723 2.8 0.49
2/4/96 726 2.3 0.51 4/3/96 742 3.0 0.51
2/5/96 731 23 0.49 4/4/96 743 2.9 0.49
2/6/96 715 22 0.46 4/5/96 758 2.8 0.48
2/7/96 670 2.0 0.43 4/6/96 822 3.1 0.50
2/8/96 602 1.8 0.37 417196 952 3.1 0.57
2/9/96 564 1.7 0.34 4/8/96 1073 34 0.64
2/10/96 555 1.8 0.34 4/9/96 1192 3.7 0.70
2/11/96 570 2.0 0.37 4/10/96 1270 3.6 0.74
2/12/96 5717 2.1 0.39 4711796 1300 3.8 0.73
2/13/96 593 24 0.42 4/12/96 1361 3.9 0.77
2/14/96 623 2.7 0.46 4/13/96 1413 42 0.82
2/15/96 641 3.0 0.48 4/14/96 1469 4.9 0.86
2/16/96 647 3.1 0.49 4/15/96 1501 5.5 0.92
2/17/96 646 32 0.50 4/16/96 1477 56 0.92
2/18/96 646 33 0.50 4/17/96 1378 53 0.86
2/19/96 644 34 0.51 4/18/96 1213 4.6 0.77
2/20/96 615 3.1 0.49 4/19/96 1034 3.9 0.63
2/21/96 574 2.8 0.44 4/20/96 868 3.7 0.52
2/22/96 508 22 0.36 4/21/96 767 3.6 0.46
2/23/96 NA NA NA 4/22/96 722 3.6 0.44
2/24/96 NA NA NA 4/23/96 706 3.9 043
2725196 NA NA NA 4/24/96 715 3.8 0.43
2/26/96 NA NA NA 4/25/96 713 3.9 0.42
2/27/96 NA NA NA 4/26/96 732 4.1 0.43
2/28/96 NA NA NA 4727196 767 42 0.45
2/29/96 NA NA NA 4/28/96 777 42 0.46
3/1/96 NA NA NA 4/29/96 780 42 0.46
3/2/96 NA NA NA 4/30/96 778 4.3 045
3/3/96 NA NA NA 5/1/96 765 42 0.44
3/4/96 NA NA NA 512196 762 43 0.43
3/5/96 NA NA NA 513196 759 4.1 0.44
3/6/96 NA NA NA 5/4196 746 3.8 0.43
3/7/96 NA NA NA 5/5/96 734 33 0.42
3/8/96 NA NA NA 516196 729 4.0 0.41
3/9/96 NA NA NA 317196 732 4.1 0.40
3/10/96 NA NA NA 5/8/96 729 4.0 0.41
3/11/96 NA NA NA 519196 718 3.9 0.40
3/12/96 NA NA NA 5/10/96 704 3.6 0.40
3/13/96 NA NA NA 5/11/96 681 3.5 0.38
3/14/96 NA NA NA 5/12/96 660 3.6 0.37
3/15/96 NA NA NA 5/13/96 643 35 0.38
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WY 96 Crows Lunding 4-day running average continued:

EC Se B EC Se B

Date  pmhos/cm pe/L - mg/L Date  pmhos/em pe/L - mg/L
5114796 628 3.5 0.38 /12196 1450 7.8 1.23
5/15196 622 3.4 0.37 7/13/96 1499 82 1.30
5/16/96 612 3.2 0.37 7/14/96 1540 8.6 1.35
5/17196 590 2.8 0.36 7/15/96 1582 8.8 1.40
5/18/96 546 2.5 0.33 7/16/96 1570 9.0 1.38
5/19/96 495 22 0.31 7117196 1517 838 1.33
5120/96 460 1.7 0.30 7/18/96 1478 8.5 1.33
5/21/96 376 1.3 0.24 7/19/96 1402 8.2 1.28
5122/96 319 1.0 0.19 7/20/96 1371 7.8 1.25
5/23/96 256 0.6 0.14 7/21/96 1356 7.5 1.23
5724796 181 0.7 0.09 7/22/96 1337 7.5 1.20
3125/96 183 0.8 0.10 7/23/96 1366 7.6 1.23
3126196 192 1.1 0.12 7/24/96 1381 7.6 1.25
5127196 226 14 0.16 7/25/96 1388 7.8 1.25
5128196 276 1.9 0.21 7/26/96 1410 7.6 1.25
5129796 356 2.5 0.28 7/27/96 1396 13 1.23
5130796 456 2.9 0.37 7/28/96 1375 6.9 1.18
5131796 561 3.5 0.44 7129196 1328 6.3 1.12
6/1/96 682 3.8 0.49 7/30/96 1255 5.8 1.04
6/2/96 767 3.9 0.53 7/31/96 1195 5.7 0.98
6/3/96 823 4.0 0.53 8/1/96 1170 5.9 0.95
6/4/96 875 4.0 0.55 8/2/96 1215 6.3 0.98
6/5/96 928 4.0 0.59 8/3/96 1285 6.9 1.06
6/6/96 975 4.1 0.60 8/4/96 1350 7.0 1.13
6/7/96 1033 4.3 0.64 8/5/96 1340 7.0 1.13
G/8/96 1131 4.8 0.70 8/6/96 1295 6.7 1.10
6/9/96 1211 52 0.76 8/7/96 1230 6.1 1.04
6/10/96 1287 5.6 0.83 8/8/96 1155 5.9 0.97
6/11/96 1343 5.7 0.90 8/9/96 1125 5.9 0.94
6/12/96 1360 5.8 0.94 8/10/96 1138 5.9 0.94
G/13/96 1387 6.2 0.97 8/11/96 1140 6.1 0.93
6/14/96 1434 6.4 1.04 8/12/96 1145 5.9 0.93
6/15/96 1466 6.2 1.08 8/13/96 1119 5.5 0.91
6/16/96 1439 6.0 1.05 8/14/96 1053 52 0.85
6/17/96 1394 5.7 1.02 8/15/96 1015 5.1 0.82
6/18/96 1356 57 0.97 8/16/96 1037 54 0.83
6/19/96 1321 6.3 0.93 8/17/96 1105 58 0.88
6/20/96 1337 6.7 0.96 8/18/96 1190 6.1 0.96
6/21/96 1356 6.8 1.01 8/19/96 1251 6.2 1.02
6/22/96 1372 72 1.01 8/20/96 1218 5.9 0.99
6/23/96 1397 7.1 1.04 8/21/96 1158 5.6 0.95
6/24/96 1400 7.3 1.04 8/22/96 10%0 4.9 0.89
6/25/96 1410 7.6 1.04 8/23/96 1041 4.7 0.85
6/26/96 1385 74 1.05 8/24/96 1022 4.6 0.83
6/27/96 1345 7.3 1.00 8/25/96 NA NA NA
6/28/96 1299 7.1 0.97 8/26/96 NA NA NA
6/29/96G 1238 73 0.91 8/27/96 NA NA NA
6/30/96 1208 73 0.88 8/28/96 NA NA
7/1/96 1187 7.6 0.88 8/29/96

7/2196 1201 7.7 0.90 8/30/96

7/3/96 1235 7.6 0.97 8/31/96 54

7/4196 1274 7.9 1.02 9/1796 1063 54 0.84
7/5/96 1347 8.1 1.10 912196 1025 5.1 0.80
7/6/56 1417 8.1 1.18 9/3/96 973 4.8 0.75
777196 1447 7.8 1.20 9/4/96 921 44 0.70
7/8/96 1451 7.6 1.20 9/5196 884 4.5 0.65
7/9/96 1437 71 1.20 9/6/96 905 4.8 0.68
7/10/96 1401 7.1 1.15 9/7/96 938 53 0.71
7/11/96 1415 7.5 1.15 9/8/96 933 5.6 0.77
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WY 96 Crows Landing 4-day running average continued:

EC Se B

Datc  pmhos/em pe/L myg/L
9/9/96 997 5.6 0.81
9/10/96 973 53 0.80
9/11/96 923 49 0.76
9/12/96 874 4.5 0.71
9/13/96 868 4.0 0.65
9/14/96 875 34 0.60
915196 862 2.6 0.53
9/16/96 834 22 0.435
917796 801 2.2 043
9/18/96 774 2.7 043
9/19/96 773 32 047
9/20/96 778 33 0.50
9/21/96 771 33 0.49
9122196 769 3.1 047
9123196 796 3.1 0.47
9/24/96 824 31 0.48
9/25/96 360 3.7 0.52
9126196 966 35 0.68
927/96 1030 3.1 0.80
9/28/96 1098 2.9 0.92
9/29/96 1086 22 0.94
9/30/96 991 2.3 0.81
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San Joaquin River at Crows Landing Road: Turlock Sportsman Club (STC504S)

Location: Latitude 37°25'55", Longitude 121°60'42". In Scction 8 T.6S., R.8E. West Bank, 100 yards s
of Crows Landing Road Bridge, 4.2 miles northeast of Crows Landing. River Mile 107.1

AUTOSAMPLER DATA : 4 DAY RUNNING AVERAGE BASED ON DAILY COMPOSITE SAMPLES -

EC Se B EC Se B
Date  pumhos/cm pe/L - mg/L Date  pmhos/cm pg/L,. - mg/L
10/1/96 11/24/96 938 23 0.63
10/2/96 11/25/96 933 24 0.61
10/3/96 11/26/96 890 23 0.58
10/4/96 821 34 0.57 11/27/96 901 2.1 0.58
10/5/96 827 33 0.56 11/28/96 889 2.0 0.60
10/6/96 836 30 0.54 11/29/96 892 1.9 0.63
10/7/96 868 2.7 0.53 11/30/96 949 1.9 0.66
10/8/96 905 23 0.53 12/1/96 973 1.9 0.68
10/9/96 936 22 0.52 12/2/96 1022 1.9 0.70
10/10/96 927 23 0.52 12/3/96 1058 1.8 0.71
10/11/96 861 23 0.49 12/4/96 1088 1.7 0.72
10/12/96 784 22 0.45 12/5/96 1120 1.6 0.73
10/13/96 700 2.1 0.45 12/6/96 1147 1.5 0.74
10/14/96 630 2.0 0.42 12/7/96 1087 1.3 0.71
10/15/96 621 1.9 042 12/8/96 948 12 0.62
10/16/96 588 1.7 0.40 12/9/96 805 1.0 0.53
10/17/96 539 1.5 0.35 12/10/96 666 1.0 045
10/18/96 503 14 0.32 12/11/96 580 1.0 0.39
10/19/96 450 1.3 0.28 12/12/96 523 0.9 0.35
10/20/96 417 1.2 0.26 12/13/96 460 0.9 0.30
10/21/96 416 1.1 0.26 12/14/96 388 0.8 0.25
10/22/96 428 1.0 0.26 12/15/96 342 0.8 0.21
10/23/96 451 1.0 0.28 12/16/96 329 0.7 0.20
10/24/96 477 1.0 0.30 12/17/96 315 0.6 0.19
10/25/96 508 1.1 0.32 12/18/96 297 0.6 0.17
10/26/96 535 1.2 0.34 12/19/96 291 0.6 0.16
10/27/96 581 1.4 0.37 12/20/96 293 0.6 0.16
10/28/96 600 1.5 0.39 12/21/96 297 0.6 0.17
10/29/96 627 1.5 0.40 12/22/96 298 0.6 0.18
10/30/96 647 14 041 12/23/96 279 0.6 0.17
10/31/96 652 1.4 0.43 12/24/96 260 0.6 0.15
11/1/96 650 14 0.43 12/25/96 247 0.6 0.14
1172796 648 1.5 0.45 12/27/96 239 0.6 0.14
11/3/96 660 1.7 0.48 12/28/96 249 0.6 0.15
11/4/96 683 1.6 0.49 12/29/96 243 0.5 0.15
11/5/96 715 1.7 0.52 12/30/96 241 0.5 0.15
11/6/96 755 1.7 0.56 12/31/96 240 0.5 0.14
11/7/96 792 1.7 0.59 1/1/97 240 0.5 0.14
11/8/96 840 1.9 0.61 1/2/97 231 0.5 0.13
11/9/96 885 1.9 0.63 1/3/97 214 0.5 0.11
11/10/96 934 1.9 0.63 1/4/97 191 0.5 0.10
11/11/96 977 1.8 0.63 1/5/97 165 0.4 0.08
11/12/96 1003 1.6 0.64 1/6/97 149 0.3 0.07
11/13/96 1037 1.6 0.67 1/7/197 141 0.3 0.06
11/14/96 1066 1.7 0.69 1/8/97 134 0.3 0.06
11/15/96 1097 1.9 0.72 1/9/97 133 0.3 0.06
11/16/96 1119 2.1 0.75 1/10/97 139 0.3 0.06
11/17/96 1110 2.2 0.76 1/11/97 149 0.2 0.07
11/18/96 1089 23 0.75 1/12/97 163 02 0.08
11/19/96 1059 2.4 0.74 1/13/97 172 0.2 0.09
11/20/96 1027 24 0.75 1/14/97 172 02 0.09
11/21/96 1005 24 0.73 1/15/97 167 0.3 0.09
11/22/96 980 2.4 0.71 1/16/97 161 0.3 0.08
11/23/96 951 24 0.69

77



WY 97 Crows Lunding 4-day running average continued:

EC Se B EC Se B
Date  pmhos/cm pe/L - mg/L Date  pmhos/cm pe/L,. - mg/L
1/17/97 158 0.3 0.08 3116/97
1/18/97 157 0.4 0.08 3/17/97 786 2.9 0.51
1/19/97 157 04 0.08 3/18/97 804 3.0 0.52
1/20/97 159 04 0.08 3/19/97 NA NA NA
1/21/97 NA NA NA 3/20/97 NA NA NA
1/22/97 NA NA NA 3/21/97
1/23/97 NA NA NA 3/22/97
1/24/97 NA NA NA 3/23/97
1/25/97 NA NA NA 3/24/97 901 3.0 0.58
1/26/97 NA NA NA 3/25/97 910 2.8 0.57
1/27/97 NA NA NA 3/26/97 924 2.8 0.58
1/28/97 NA NA NA 3/277/97 945 2.8 0.60
1/29/97 NA NA NA 3/28/97 973 3.0 0.63
1/30/97 NA NA NA 3/29/97 992 32 0.66
1/31/97 NA NA NA 3/30/97 1001 33 0.67
2/1/97 NA NA NA 3/31/97 1003 35 0.67
212197 NA NA NA 4/1/97 1013 3.7 0.67
2/3/97 NA NA NA 412197 1021 3.9 0.66
2/4/97 NA NA NA 4/3/97 1042 4.1 0.67
2/5197 NA NA NA 4/4/97 1066 4.4 0.69
2/6/97 NA NA NA 4/5/97 1097 4.8 0.72
217197 NA NA NA 476/97 1168 5.6 0.78
2/8/97 4/7197 1260 6.6 0.86
2/9/97 4/8/97 1347 7.3 0.92
2/10/97 4/9/97 1428 7.8 0.96
2/11/97 283 0.2 0.14 4/10/97 1463 8.0 0.97
2/12/97 301 0.3 0.15 4/11/97 1506 7.9 0.98
2/13/97 294 0.3 0.15 412797 1585 8.3 1.02
2/14/97 284 0.3 0.14 4/13/97 1643 8.7 1.07
2/15/97 270 04 0.14 4/14/97 1657 8.9 1.08
2/16/97 251 0.4 0.13 4/15/97 1700 93 1.13
2117197 236 0.5 0.13 4/16/97 1669 9.5 1.13
2/18/97 218 0.5 0.12 4/17/97 1580 9.1 1.08
2/19/97 207 0.5 0.11 4/18/97 1457 8.3 0.97
220097 205 0.5 0.11 4/19/97 1252 72 0.82
2/21/97 207 0.5 0.11 4720797 1057 5.8 0.66
2/22/97 209 0.5 0.12 4/21/97 906 5.0 0.55
2/23/97 214 0.5 0.12 4/22/97 789 4.6 0.50
2/24/97 222 0.5 0.12 4/23/97 797 45 0.50
2/25/97 236 0.5 0.12 41247197 802 4.6 0.50
2/26/97 259 0.5 0.12 4/25/97 924 5.0 0.58
227197 290 0.5 0.14 4/26/97 1061 55 0.68
2/28/97 302 0.5 0.15 4/27/97 1148 6.0 0.77
3/1/97 312 0.5 0.16 4/28/97 1154 6.3 0.79
3/2/97 321 04 0.16 4/259/97 1183 6.6 0.83
3/3/97 329 0.4 0.16 4/30/97 1186 6.6 0.85
3/4/97 341 0.5 0.18 5797 1075 5.8 0.77
3/5/97 333 0.5 0.18 512197 955 5.0 0.68
3/6/97 330 0.7 0.19 5/3/97 813 4.0 0.58
3/7/97 328 0.8 0.20 5/4/97 686 33 0.49
3/8/97 347 0.9 0.21 515797 659 31 047
3/9/97 NA NA NA 5/6/97 656 3.0 0.46
3/10/97 NA NA NA 517197 669 2.8 0.45
3/11/97 NA NA NA 5/8/97 672 2.7 0.45
3/12/97 NA NA NA 519197 706 2.8 047
3/13/97 NA NA NA 5/10/97 706 2.7 0.48
3/14/97 511/97 692 2.9 0.49
3/15/97 5112197 674 2.9 0.48
5/13/97 668 3.0 0.49
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WY 97 Crows Lunding 4-day running average continued:

EC Se B EC Se B

Date  pmhos/cm pe/L - mg/L Date  pmhos/cm pe/L - mg/L
5/14/97 742 3.5 0.56 7112197 1337 4.9 1.18
5715797 858 4.0 0.65 7/13/97 1360 52 1.20
5/16/97 999 4.6 0.76 7/14197 1342 4.9 1.18
3/17/97 1114 4.9 0.84 7115197 1308 4.6 1.13
5/18/97 1176 438 0.87 7/16/97 1253 4.6 1.08
5/19/97 1217 5.0 0.92 7117197 1221 42 1.05
3/20/97 1234 52 0.98 7/18/97 1230 43 1.10
5121/97 1270 5.7 1.03 7/19/97 1263 43 1.15
5122197 1300 6.3 1.08 7/20/97 1296 4.4 1.30
5/23/97 1311 6.5 1.10 7/21/97 1272 4.5 1.26
3124/97 1292 6.3 1.05 7/22/97 1214 4.5 1.16
5125197 1266 5.9 1.02 7123197 1151 44 1.08
5/26/97 1235 5.7 1.02 7/24/97 1107 42 0.91
5/27/97 1248 58 1.04 7/25/97 1152 43 0.95
5728197 1277 6.2 1.10 7/26/97 1234 4.5 1.03
5129197 1287 6.4 1.15 /27197 1292 4.6 1.10
5/30/97 1310 6.6 1.18 7/28/97 1322 4.7 1.15
5/31/97 1347 6.9 1.23 7/29/97 1289 4.5 1.13
6/1/97 13%6 . 74 1.28 7/30/97 1223 43 1.08
6/2/97 1471 8.2 1.33 7/31/97 1206 43 1.05
6/3/97 1512 8.7 1.35 8/1/97 1188 4.0 1.03
6/4/197 1513 8.7 1.35 812197 1216 4.0 1.02
6/3/97 1459 8.1 1.25 8/3/97 1241 41 1.02
6/6/97 1396 7.0 1.15 8/4/97 1204 3.7 0.98
6/7/97 1382 6.3 1.10 8/5197 1186 3.7 0.95
6/8/97 1332 5.5 1.02 8/6/97 1167 36 0.94
6/9/97 1355 5.1 1.02 8/7/97 1174 34 0.93
6/10/97 1367 4.9 1.02 8/8/97 1222 35 0.94
6/11/97 1381 4.5 1.04 8/9/97 1269 3.8 1.00
6/12/97 1423 47 1.09 8/10/97 1306 43 1.07
6/13/97 1509 5.1 1.20 8/11/97 1296 47 1.10
6/14/97 1555 5.6 1.30 8/12/97 1237 4.8 1.08
6/15/97 1526 6.1 1.30 8/13/97 1180 4.8 1.04
6/16/97 1518 6.6 1.33 8/14/97 1125 4.7 0.99
6/17/97 1467 6.8 1.30 8/15/97 1106 44 0.96
6/18/97 1424 7.1 1.28 8/16/97 1136 44 1.01
6/19/97 1452 7.6 1.33 8/17/97 1134 44 1.01
6/20/97 1469 7.7 1.35 8/18/97 1087 4.0 1.06
6/21/97 1535 82 1.40 8/19/97 1020 3.7 0.99
6/22/97 1579 82 1.43 8/20/97 943 34 0.90
6/23/97 1565 7.8 1.40 8/21/97 931 32 0.86
6/24/97 1530 7.8 1.35 8/22/97 956 34 0.77
6/25/97 1467 7.5 1.30 8/23/97 1013 3.6 0.82
6/26/97 1441 7.3 1.28 8/24/97 1071 3.6 0.87
6/27/97 1439 7.1 1.25 8/25/97 1109 3.6 0.92
6/28/97 1470 7.0 1.28 8/26/97 1105 34 0.90
6/29/97 1463 6.5 1.25 8127197 1083 32 0.87
6/30/97 1442 6.3 1.23 8/28/97 1069 3.1 0.84
97 1401 5.9 1.20 8/29/97 1078 3.1 0.84
712197 1329 53 1.15 8/30/97 1154 34 0.89
7/3/97 1298 54 1.13 8/31/97 1234 3.8 0.96
7/4/97 1303 5.5 1.13 9/1/97 1282 4.1 1.00
715197 1338 5.8 1.15 9/2/97 1290 41 1.02
7/6/97 1379 6.0 1.18 9/3/97 1274 43 1.02
777197 1368 5.8 1.18 9/4/97 1236 42 0.99
7/8/97 1338 5.6 1.18 9/5/197 1184 42 0.93
7/9/97 1298 5.2 1.15 9/6/97 1157 4.0 0.89
710/97 1291 5.1 1.15 917197 1103 33 0.81
7111197 1316 52 1.18 9/8/97 1054 2.8 0.74
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WY 97 Crows Landing 4-day running average continued:

EC Se B EC Se B
Date  pmhos/cm pe/L - mg/L Date  pmhos/cm pe/L - mg/L
9/9/97 1011 2.3 0.71
9/10/97 966 2.2 0.71
911497 938 2.1 0.72
9/12/97 935 2.0 0.74
9/13/97 978 2.0 0.77
9/14/97 994 1.8 0.75
9/15/97 992 1.8 0.75
9/16/97 960 1.7 0.72
9/17/97 921 1.5 0.67
9/18/97 923 14 0.65
9/19/97 935 1.3 0.62
9/20/97 953 1.1 0.60
921197 945 1.0 0.36
922797 897 1.0 - 0.51
9123197 843 0.9 047
9/24/97 804 0.8 0.44
9/25/97 801 0.9 0.44
9/26/97 816 0.9 0.44
9127157 848 0.9 0.46
9/28/97 873 1.1 0.47
9/29/97 883 1.0 0.49
9/30/97 896 1.1 0.52
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