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AMENDMENT SUMMARY

Table A. Chlorpyrifos and diazinon TMDL 2012 AMR amendments summary.

AMENDMENT

ITEm #
DATE

AMENDMENT DESCRIPTION

AMENDED ITEM

1 June 1, 2012

Revisions were made to Table 6 to include all ESJWQC and Westside Coalition
monitoring sites shown in Figures 6 and 7.

Table 6, pages 14-15

2 June 1, 2012

Revisions were made to Figure 10, Table 27, and associated verbiage to
include currently implemented management practice data for ESJWQC third
priority subwatersheds per Regional Board staff request.

Figure 10, page 42
Table 27, page 43
Verbiage, pages 41-44
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EXECUTIVE SUMMARY

The Lower San Joaquin River (SJR) is divided into seven subareas as described in the Amendments to the
Water Quality Control Plan for the Sacramento River and San Joaquin River Basins for the Control of
Diazinon and Chlorpyrifos Runoff into the Lower San Joaquin River (hereafter Basin Plan Amendment).
The Central Valley Regional Water Quality Control Board (Regional Board) developed the Basin Plan
Amendment (finalized in October 2005) to establish a Total Maximum Daily Load (TMDL) for the
organophosphate pesticides chlorpyrifos and diazinon in the lower reaches of the San Joaquin River. As
part of the Basin Plan Amendment, a surveillance and monitoring program is required to collect
information necessary to assess compliance with six monitoring objectives. The East San Joaquin Water
Quality Coalition (ESIWQC) and Westside San Joaquin River Watershed Coalition (Westside Coalition)
developed a monitoring strategy to comply with the chlorpyrifos and diazinon TMDL program
Monitoring Objectives:

1. Determine compliance with established water quality objectives (WQOs) and the loading
capacity applicable to diazinon and chlorpyrifos in the San Joaquin River.

2. Determine compliance with established load allocations for diazinon and chlorpyrifos.
Determine the degree of implementation of management practices to reduce off-site
movement of diazinon and chlorpyrifos.

4. Determine the effectiveness of management practices and strategies to reduce off-site
migration of diazinon and chlorpyrifos.

5. Determine whether alternatives to diazinon and chlorpyrifos are causing surface water quality
impacts.

6. Determine whether the discharge causes or contributes to a toxicity impairment due to additive
or synergistic effects of multiple pollutants.

7. Demonstrate that management practices are achieving the lowest pesticide levels technically
and economically achievable.

The Coalitions submitted a memorandum to the Regional Board on April 29, 2011 that confirmed the
same approach would be employed during the 2011 water year as the 2010 water year, with a few
modifications. The approach includes compliance monitoring quarterly at the six compliance points in
the San Joaquin River, compliance monitoring monthly monitoring at three of the six compliance points
(SJIR @ Sack Dam, SIR @ Lander Ave, and SIR @ Las Palmas Ave (Patterson)), tributary monitoring based
on each Coalitions approved monitoring plan on a monthly basis, and an assessment of the monitoring
objectives and results on an annual basis on May 1st. In part due to the change in the report timing, the
ESJIWQC and Westside Coalition created a decision tree to guide the Coalition’s actions when a non
compliant load is detected in the San Joaquin River. These compliance points are (from upstream to
downstream, Table 4):

e SanJoaquin River at Sack Dam,
e San Joaquin River at Highway 165 (Lander Ave) near Stevinson (USGS 11260815),
e SanJoaquin River at Hills Ferry,
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e SanJoaquin River at Las Palmas Avenue near Patterson (USGS 11274570),
e San Joaquin River at the Maze Boulevard (Highway 132) Bridge (USGS 11290500), and
e SanJoaquin River at the Airport Way Bridge near Vernalis (USGS 11303500).

Each Coalition sampled three of the six compliance points as well as tributaries within their respective
subregions as per each Coalition’s monitoring plan. Water samples collected from the San Joaquin River
were analyzed for chlorpyrifos and diazinon. Habitat information and field data, including dissolved
oxygen (DO), pH, specific conductance (SC), and water temperature were collected at each site during
each monitoring event. Discharge was obtained via Department of Water Resources (DWR) gauge
readings posted on the California Data Exchange Center (CDEC) Website.

During the reporting period, there were no detections of chlorpyrifos or diazinon in water samples
collected from the San Joaquin River. Diazinon was not detected in water samples from either of the
Coalitions’ tributaries. Chlorpyrifos exceeded the WQOs and load allocations in tributaries during
irrigation months in both Coalition regions. Monitoring results indicated one instance in which there
was the potential for chlorpyrifos to interact with other constituents in a synergistic or additive manner
and cause toxicity in the ESJWQC region; monitoring indicated no such instances in the Westside
Coalition region. Potential alternative pesticides to chlorpyrifos and/or diazinon were detected in the
ESIWQC and Westside Coalition regions, but it is unknown if the pesticides were used as an alternative
or as part of a management rotation.

To address these water quality impairments, the ESJIWQC developed an overall management plan for all
27 waterways sampled between 2004 and 2008 and set priorities for both waterways and constituents
in those waterways. In setting priorities, the Coalition is focusing first on constituents likely originating
from agriculture including pesticides and sediment. The outreach and education strategy focuses on
informing growers of impairments in their watershed and providing information on effective
management practices. A key component of the Coalition’s management strategy is to hold individual
member meetings to discuss farm management practices and water quality impairments. The Coalition
considers the significant decrease in chlorpyrifos exceedances in 2009 through 2011 an important step
in demonstrating the effectiveness of its management plan strategy.

The Westside Coalition is also in the process of evaluating management practice implementation and
effectiveness. To accomplish this, the Westside Coalition utilizes its two-pronged strategy guided by the
tiered approach described in the Westside Coalition Management Plan. Because there is likely an
overlap in effect from practices to address a specific constituent, the Westside Coalition identified a
prioritized, tiered list of actions to be taken to address impairments of the most immediate concern
(highest tier constituents), and, presumably, those actions will also benefit lower prioritized (tiered)
constituents. These actions are then employed under two concurrent approaches (prongs) to improve
water quality within the region. The General Approach identifies and employs common, constituent-
specific strategies that can be applied throughout the region. Focused Watershed Management Plans,
the second prong, identify and employ a subwatershed specific approach to implement management
practices and improve water quality. Together, these strategies enable the Westside Coalition to
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adequately assess water quality and management practice implementation in its region. Management
practices assessments are reported in the Westside Coalition Semi-Annual Monitoring Reports (SAMRs).

Both Coalitions monitor chlorpyrifos, diazinon, and several other constituents as a part of tributary
monitoring within their respective regions. Results from ESJWQC and Westside Coalition tributary
monitoring during the reporting period (October 2010 through September 2011) are discussed as they
pertain to the TMDL Objectives 1 through 7. Additional details can be found in the ESJWQC Annual
Monitoring Report (AMR) submitted March 1, 2012 and the Westside Coalition SAMRs submitted June
15, 2011 (September 2010 through February 2011 data) and November 30, 2011 (March 2011 through
August 2011 data) and to be submitted in the June 15, 2012 SAMR (September 2011 data).
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INTRODUCTION

The Lower San Joaquin River (SJR) is divided into seven subareas as described in the Amendments to the
Water Quality Control Plan for the Sacramento River and San Joaquin River Basins for the Control of
Diazinon and Chlorpyrifos Runoff into the Lower San Joaquin River (hereafter Basin Plan Amendment).
The seven areas include agricultural drainages monitored under the Irrigated Lands Regulatory Program
(ILRP) by the East San Joaquin Water Quality Coalition (ESJWQC) and Westside San Joaquin River
Watershed Coalition (Westside Coalition). These two Coalitions were formed to ensure growers within
those regions were in compliance with the ILRP conditional waiver.

The Central Valley Regional Water Quality Control Board (Regional Board) developed the Basin Plan
Amendment (finalized in October 2005) to establish a Total Maximum Daily Load (TMDL) for the
organophosphate pesticides chlorpyrifos and diazinon in the lower reaches of the San Joaquin River. As
dictated by the Basin Plan Amendment, a surveillance and monitoring program is required to collect
information necessary to assess compliance with seven monitoring objectives. Assessment of
compliance with the Basin Plan Amendment is addressed at two levels: 1) water quality within the
Lower San Joaquin River at six compliance points, and 2) water quality within the subareas that drain to
the Lower San Joaquin River.

The ESIWQC and the Westside Coalition conducted monitoring during the 2011 water year (October
2010 through September 2011) to assess compliance with the Lower San Joaquin River concentration
based loads at the six compliance points identified in the Basin Plan Amendment. This report
summarizes the water quality monitoring conducted at the compliance points during the reporting
period and compares those results with the water quality objectives (WQOs) outlined in the Water
Quality Control Plan for the Sacramento River and San Joaquin River Basins (Fourth Edition, hereafter
referred to as the Basin Plan).

Each Coalition conducts a monitoring program under the ILRP designed to assess water quality within
their region. In addition, both Coalitions developed management plans to address exceedances of the
chlorpyrifos and diazinon water quality objectives in specific subwatersheds. The results summarized
below are for an additional monitoring program put into place by the Coalitions to address the Basin
Plan amendments to regulate discharges of organophosphate pesticides. This annual report discusses
how the Coalitions are addressing load allocations for the subareas that drain to the San Joaquin River
through their monitoring and implementation strategies outlined in their respective monitoring and
management plans.
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MONITORING OBJECTIVES AND DESIGN

MONITORING OBJECTIVES

The ESJWQC and Westside Coalition developed a monitoring strategy to comply with the chlorpyrifos
and diazinon TMDL program Monitoring Objectives. The Monitoring Objectives include:

Determine compliance with established water quality objectives (WQOs) and the loading
capacity applicable to diazinon and chlorpyrifos in the San Joaquin River.

Determine compliance with established load allocations for diazinon and chlorpyrifos.
Determine the degree of implementation of management practices to reduce off-site
movement of diazinon and chlorpyrifos.

Determine the effectiveness of management practices and strategies to reduce off-site
migration of diazinon and chlorpyrifos.

Determine whether alternatives to diazinon and chlorpyrifos are causing surface water quality
impacts.

Determine whether the discharge causes or contributes to a toxicity impairment due to additive
or synergistic effects of multiple pollutants.

Demonstrate that management practices are achieving the lowest pesticide levels technically
and economically achievable.

The chlorpyrifos and diazinon WQOs (Basin Plan, 4™ Edition, page 111-6.01) are used to determine the
concentration based loading capacity for the San Joaquin River and load allocations within the upstream

tributaries (Table 1). Both the loading capacity of the San Joaquin River and load allocation of any

tributary to the river shall not exceed one, as determined from the formula listed in Figure 1.

Table 1.

WQOs for chlorpyrifos and diazinon.

PESTICIDE MAXIMUM CONCENTRATION AND AVERAGE PERIOD

0.025 pg/L ; 1-hour average (acute)
Chlorpyrifos 0.015 pg/L ; 4-day average (chronic)
Not to be exceeded more than once in a three year period.

0.16 pg/L ; 1-hour average (acute)
Diazinon 0.10 pg/L ; 4-day average (chronic)
Not to be exceeded more than once in a three year period.

Figure 1. Formula used to calculate chlorpyrifos and diazinon loading capacity in San Joaquin River and load

allocation for waterways entering the River.

Cp Ce
5= + = 1.0
WQ0,  WQO,
Where
Cp = diazinon concentration in pg/L WQO, = diazinon water quality objective; 0.1 pg/L
Cc = chlorpyrifos concentration in pug/L WQOc = chlorpyrifos water quality objective; 0.015 pg/L

San Joaquin River Chlorpyrifos and Diazinon 2012 AMR (May 1, 2012)
2 | Page
Adminsitrative Record
Page 25211



The WQO used for diazinon and chlorpyrifos reflects the 4-day average (chronic) maximum listed in
Table 1. If the measured concentration of either constituent exceeds its WQO in a sample collected
from the San Joaquin River, the loading capacity is exceeded. If the measured concentration of either
constituent exceeds its WQO in a sample collected from a tributary within one of the seven subareas,
the load allocation is exceeded. The chlorpyrifos and diazinon loading capacity or load allocation can be
exceeded if the combined concentrations of chlorpyrifos and diazinon cause the sum (S) to be greater
than one, even if both concentrations are below the two constituents’ respective WQOs.

To assess compliance with Objective 1, the ESJWQC and Westside Coalition conducted monitoring at six
designated compliance sites on the San Joaquin River during the 2011 water year. To assess compliance
with Objectives 2 through 7, the Coalitions reviewed the results of the San Joaquin River monitoring
relative to the monitoring and outreach conducted within their respective Coalition regions as a part of
the ILRP. Table 2 is an overview of the ESJWQC and Westside Coalition actions and associated reporting
documents, if any, utilized to assess each of the seven Monitoring Objectives. The Comparison with
TMDL Objectives section of the report explains each Coalition’s strategy to assess compliance with the
Objective and the outcomes of their strategies during the reporting period. Table 3 lists all the ESJIWQC
and Westside Coalition submission dates for each of their reporting elements listed in Table 2; each
relevant document is listed below for each Coalition as reference.

Westside Coalition

e Monitoring and Reporting Program Order No R5-2008-0831 (Westside Coalition MRP),
e Westside Coalition Draft Quality Assurance Project Plan (QAPP),

e Semi-Annual Monitoring Reports (SAMR) including management plan status updates,
e Westside Coalition Management Plan and Focused Watershed Plans

EsiwaQc

e ESIWQC Monitoring and Reporting Program Plan (MRPP),
e ESJWQC Quality Assurance Project Plan (QAPP),

e Annual Monitoring Reports (AMR),

e ESJWQC Management Plan, and

e ESJWQC Management Plan Update Reports (MPUR).
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Table 2. Monitoring Objectives for the control of diazinon and chlorpyrifos runoff into the Lower San Joaquin
River and associated ESJWQC and Westside Coalition actions.
Refer to Table 3 for submission dates of all documents listed in this table.

TMDL
OBJECTIVE COALITION
NUMBER

COALITION ACTIONS

LOCATION OF

ADDITIONAL
1

INFORMATION

ESIWQC e Monitor 6 compliance sites on the San Joaquin River.
and e Assess monitoring results to determine compliance with chlorpyrifos and diazinon
! Westside WQo. o . . . . L None
Coalition | © Assess monitoring results to determine compliance with chlorpyrifos and diazinon
loading capacity.
e Conduct representative monitoring of the Coalition region according to Monitoring ESJIWQC MRPP,
Strategy explained in MRPP. Management
ESIWQC o . . . . -
e Assess monitoring results to determine compliance with chlorpyrifos and diazinon Plan, and
load allocations. MPURs
2 Westsid
e Conduct representative monitoring of the Coalition region according to Monitoring Coali(t?iso: I\jRP
Westside Strategy and Schedule explained in the Westside Coalition MRP. and
Coalition | e Assess monitoring results to determine compliance with chlorpyrifos and diazinon
. Management
load allocations
Plan
. . ESIWQC
e Adhere to strategy put forth in the ESJWQC Management Plan to determine current
. . . . Management
ESJwQC management practices to reduce off-site movement of chlorpyrifos and diazinon. Plan and
e Status reported in MPURs MPURs
3and4 . . - Westsid
e Adhere to strategy put forth in the Westside Coalition Management Plan to Coeaslitsilor?
Westside determine current management practices to reduce off-site movement of chlorpyrifos
. - Management
Coalition and diazinon.
o Stat ted in SAMR Plan and
atus reported in s. SAMRS
e Conduct representative monitoring of Coalition region according to Monitoring ESJIWQC MRPP,
ESIWQC Strategy outlined in ESJWQC MRPP to determine whether alternatives to diazinon and | Management
chlorpyrifos are causing surface water impairments. Plan, and
5 e Assess and discuss monitoring results in ESJWQC Management Plan and MPURs. MPURs
e Conduct representative monitoring of Coalition region according to Monitoring .

. . . . - . . Westside
Westside Strategy outlined in Westside Coalition MRP to determine whether alternatives to Coalition MRP
Coalition diazinon and chlorpyrifos are causing surface water impairments. and SAMRs

e Assess and discuss monitoring results in Westside Coalition SAMRs.
e Conduct representative monitoring of Coalition region according to Monitoring
. . 2. S . ESJWQC MRPP,
Strategy explained in ESJWQC MRPP to assess toxicity and determine if agricultural
. . s . . L Management
ESJwWQC discharge contributes to toxicity impairment due to additive or synergistic effects of Plan. and
multiple pollutants. MPIURS
6 e Assess and discuss monitoring results in ESJWQC Management Plan and MPURs.
e Conduct representative monitoring of Coalition region according to Monitoring
Westside Strategy explained in Westside Coalition MRP to assess toxicity and determine if Westside
. agricultural discharge contributes to toxicity impairment due to additive or synergistic | Coalition MRP
Coalition .
effects of multiple pollutants. and SAMRs
e Assess and discuss monitoring results in Westside Coalition SAMRSs.
e The ESJWQC assesses the information collected to meet Objectives 3 and 4 to ESIWQC
determine if management practices are achieving the lowest pesticides levels Management
ESJIwWQC . . . .
technically and economically achievable in the ESJWQC Management Plan and Plan and
MPURs. MPURs
7 . . . . o Westside
e The Westside Coalition assesses the information collected to meet Objectives 3 and 4 Coalition
Westside to determine if management practices are achieving the lowest pesticides levels
. R X X K . . Management
Coalition technically and economically achievable in the Westside Coalition Management Plan Plan and
and SAMRs.
SAMRs

YInformation is in addition to the San Joaquin River Chlorpyrifos and Diazinon TMDL AMRs.
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Table 3. ESJWQC and Westside Coalition MRP Order/MRPP, QAPP, AMRs/SAMRs, Management Plans, and
MPURs submission dates.

Organized by Coalition and submission date.

COALITION DOCUMENT NAME SUBMISSION DATE SAMPLING DATES ADDRESSED
ESJwWQC ESJWQC MRPP August 25, 2008 NA'
ESJwWQC ESJWQC QAPP August 25, 2008 NA'
ESJWQC ESJWQC SAMR June 30, 2008 October 2007 — March 2008
ESIwQC ESJWQC Management Plan September 30, 2008 | August 2004 — December 2007
ESJWQC ESJIWQC SAMR March 1, 2009 April — September 2008
ESJWQC ESJWQC AMR March 1, 2010 October 2008 — December 2009
ESJWQC ESJWQC MPUR April 1, 2010 October 2008 — December 2009
ESJwWQC ESJIWQC AMR March 1, 2011 January — December 2010
ESJWQC ESIWQC MPUR April 1, 2011 January — December 2010
ESJIWQC ESIWQC AMR March 1, 2012 January — December 2011
ESJWQC ESIWQC MPUR April 1, 2012 January — December 2011
Westside Westside Coalition MRP Order No.R5- NAL
Coalition 2008-0831 September 15, 2008
Wes'Fsllde Westside Coalition Management Plan October 23, 2008 March 2009 to Present
Coalition and Focused Management Plan
Westei
estside Westside Coalition QAPP (Draft) June 30, 2009 NA!

Coalition
Westside . ..
Coalition Westside Coalition SAMR June 15, 2009 September 2008 — February 2009
Westside . ..

. Westside Coalition SAMR November 30, 2009 March — August 2009
Coalition
Westside . ..
Coalition Westside Coalition SAMR June 15, 2010 September 2009 - February 2010
Westside . ..

. Westside Coalition SAMR November 30, 2010 March — August 2010
Coalition
Westside . .

. Westside Coalition SAMR June 15, 2011 September 2010 — February 2011
Coalition
Westside . -

" Westside Coalition SAMR November 30, 2011 March — August 2011
Coalition
Westside . . To be submitted
Coalition Westside Coalition SAMR June 15, 2012 September 2011 — February 2012

NA' - Not Applicable. The document addresses and is applicable to the entire project, not a subset of sampling dates.

MONITORING DESIGN

The monitoring design for the 2011 water year closely followed the monitoring design utilized in 2010.
The memorandum submitted to the Regional Board on May 14, 2010 outlined the approach to
implement the monitoring component for the San Joaquin River chlorpyrifos and diazinon TMDL. This

approach includes compliance monitoring of chlorpyrifos and diazinon in the San Joaquin River at six

compliance points on a quarterly basis, monthly tributary monitoring based on each Coalition’s

approved monitoring plan, and an assessment of the monitoring objectives and results on an annual

basis.
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The Coalitions submitted a memorandum to the Regional Board on April 29, 2011 that confirmed the
same approach would be employed during the 2011 water year, with two modifications. First, results
from monthly monitoring by the Westside Coalition of three of the six compliance points (SJR @ Sack
Dam, SJR @ Lander Ave, and SJR @ Las Palmas Ave (Patterson)) will be considered as TMDL compliance
point monitoring and included in the annual assessment. Second, the Coalitions and Regional Board
agreed to move the chlorpyrifos and diazinon AMR due date from October 31 to May 1 to better
coordinate and streamline the TMDL program reporting requirements with those of the ILRP.

As a result of these modifications, 2011 San Joaquin River TMDL monitoring data were collected at six of
the compliance points on a quarterly basis and three of the compliance points on a monthly basis. This
report includes a complete analysis and discussion of all monitoring data collected from October 2010
through September 2011.

In part due to the change in the report timing, the ESIWQC and Westside Coalition created a decision
tree to guide the Coalition’s actions when a non compliant load is detected in the San Joaquin River
(Figure 2). The decision tree enables the Coalitions to adequately and efficiently address water quality
impairments found in the San Joaquin River.
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Figure 2. Chlorpyrifos and diazinon San Joaquin River TMDL Decision Tree for compliance monitoring and

actions resulting from non compliance of the San Joaquin River load capacity.

COLOR KEY TO ACTION BOXES:

Green box: Actions that will occur within the
same year following non compliance (see note
on Outreach below)

regarding potential strategies.

No
Brown box: Updates to Coalition specific
Management Plans that may occur depending . App.rov&‘ed
on timing of the outreach and management Non Compliance of the SIR Rlonitelns
practice implementation already scheduled Chlorpyrlfos/Dl.azmon Load « Schedule.For SIR <
within subwatersheds of concern. Updates will - Capacity Compl!ance
occur the following year after non compliance. Locations
Yellow box: Evaluation will occur the following - YLs
year after non compliance. The evaluation may -
result in discussions with Regional Board .
................................... Upstream Exceedances
Yes (occurs during same event No
either upstream in the SIR or
drainage area)
A A
Upstream exceedances with Previous Non Compliance at the
the potential to contribute to N same SJR Compliance Location
SJR load capacity non- (exceedances have occurred at
compliance* same location in previous years)
Y\
es S N
h No

Upstream subwatersheds
with exceedances are already
in a management plan for
chlorpyrifos / diazinon

=

General outreach in
drainage area
regarding non
compliance at

[

Evaluate sources (e.g.
PUR data) associated
with past exceedances.

Update
Management Plan:

Yes

Reprioritize when
upstream
subwatersheds have

downstream
compliance location. "

Focused outreach will

Management practices are
documented for upstream
subwatersheds

rb

occur with members

associated with past
exceedances (e.g.

mailings, commodity
based meetings).

focused outreach

(ind contacts)**
Continue approved

monitoring in SIR

Evaluate sources in
the Annual Report
based on recent PUR
data associated with

T
Yes
v

the non compliance.

Sufficient information is
known regarding member
management practices

Update
Management Plan:

Yes

Evaluate Management Plan
Strategy:
Evaluation of other potential
sources where management
practices are not known (e.g.
non members, dairies).
Develop new strategies with
Regional Board staff to deal
with non compliance.

“No Conduct additional
Loy focused outreach in
upstream
subwatersheds**
Continue approved
monitoring in SIR
FOOTNOTES:

*Does not include upstream exceedances collected from non contiguous water bodies.

**|f the Coalition is currently conducting outreach/individual contacts within subwatersheds of
concern, an update may not be necessary since there may be additional time necessary for outreach
and additional management practices to result in improved water quality.

Outreach (e.g. mailings, meetings) will occur as soon as possible based on resources and given the
timing of the year. For example, if the non compliance occurs at the beginning of the irrigation
season the Coalition will attempt to narrow down potential sources by reviewing past PUR data and

inform those growers of the non compliance with the goal of improving SIR water quality during the
rest of the high use period.

San Joaquin River Chlorpyrifos and Diazinon 2012 AMR (May 1, 2012)
7 | Page
Adminsitrative Record
Page 25216



Sampling Coordination

San Joaquin River TMDL monitoring and Westside Coalition tributary monitoring is typically scheduled
for the second Tuesday of the month and is adjusted for storm events as necessary.

From October 2010 through April 2011, the ESJWQC monitored its tributaries on the third Tuesday of
every month. From May through September 2011 ESJIWQC tributary monitoring occurred two
consecutive Tuesdays during each month due to increased workload due to additional monitoring
locations. Half of ESJWQC tributary monitoring (northern section) occurred on the second Tuesday of
each month and the second half of tributary monitoring (southern section) occurred on the third
Tuesday of each month.

Monitoring Frequency and Timing

Monitoring frequency is designed to characterize the concentrations of chlorpyrifos and diazinon in the
San Joaquin River. Monitoring occurred monthly at three of the six compliance points (SJR @ Sack Dam,
SJR @ Lander Ave, and SIR @ Las Palmas Ave (Patterson)) to evaluate water quality throughout the year.
Monitoring occurred quarterly at all six compliance points and was scheduled to coincide with predicted
peak pesticide use and, hence, potential peak concentrations in waterways. Peak pesticide use was
determined using Pesticide Use Reports (PURs) and past monitoring data. Below is a description of the
most common crops for which chlorpyrifos and/or diazinon are applied and the month in which
quarterly monitoring is planned. Quarters are assigned based on a calendar year.

Quarter 4: October - December

Chlorpyrifos applications in October and November are mostly due to post harvest applications to
grapes for vine mealybug (Figure 4). Quarterly monitoring occurs in October to capture any runoff that
may occur during this time. The few dormant applications of diazinon that still occur begin in December
prior to the storm season. Dormant spray runoff is captured in the following quarter after a majority of
the dormant sprays are expected to occur and when rain events have the potential to result in diazinon
and/or chlorpyrifos runoff.

Quarter 1: January - March

Dormant season insecticide applications occur between December and February and the first quarter
sampling is scheduled to assess discharges in storm drainage. In general, diazinon use has decreased
significantly in recent years. However, when it is applied, use peaks from December through February
(Figure 3). Chlorpyrifos use is relatively low from November through February and increases in March
due to applications to alfalfa (Figure 4). If the Coalitions are unable to capture a storm event, first
qguarter monitoring will occur in March.

Quarter 2: April - June

Chlorpyrifos use increases in May (Figure 4) during which time it is applied to permanent crops such as
almonds and walnuts and crops such as alfalfa and corn. Minimal use of diazinon occurs from April
through June (Figure 3) when it is applied to cherries, tomatoes, cantaloupes and melons. Quarterly
monitoring is therefore scheduled for May during this quarter.
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Quarter 3: July -September

Chlorpyrifos use increases from July through August (Figure 4) when it is applied to many crops including
alfalfa, almonds (hull-split applications), walnuts (coddling moth applications), and corn. During this
time, the most use occurs in July which also coincides with the month that chlorpyrifos exceedances are
most likely occur. Diazinon use during this time is mostly to cantaloupes and melons. Quarterly
monitoring is scheduled in July during this quarter.
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Figure 3. Pounds of diazinon applied to the Lower San Joaquin River watershed from 2004 through 2010.
Years refer to calendar years.
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Figure 4. Pounds of chlorpyrifos applied to the Lower San Joaquin River watershed from 2004 through 2010.
Years refer to calendar years.
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Constituents Monitored

Water samples collected from the San Joaquin River for this TMDL were analyzed for chlorpyrifos and
diazinon. Samples collected by the Westside Coalition during their normal monthly monitoring were
analyzed for additional constituents for compliance with the ILRP and are described in the Westside
Coalition MRP. Results from ILRP monitoring (both additional SIR constituents and tributary
monitoring) are reported in the Westside SAMR and the ESJWQC AMR. Habitat information and field
data, including dissolved oxygen (DO), pH, specific conductance (SC), and water temperature, were
collected at each site during each monitoring event. Discharge calculations were obtained from
Department of Water Resources (DWR) gauge readings posted on the California Data Exchange Center
(CDEC) website. The sampling procedures and analytical methods are further discussed in the Sampling
and Analytical Methods section.
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SAMPLE SITE DESCRIPTIONS

The Basin Plan Amendment requires the Coalitions to assess compliance with WQOs and loading
capacity for, at a minimum, the six designated water quality compliance points on the San Joaquin River.
These compliance points are (from upstream to downstream, Table 4 and Figure 5):

e SanJoaquin River at Sack Dam,

e SanJoaquin River at Highway 165 (Lander Ave) near Stevinson (USGS 11260815),

e SanJoaquin River at Hills Ferry,

e SanJoaquin River at Las Palmas Avenue near Patterson (USGS 11274570),

e San Joaquin River at the Maze Boulevard (Highway 132) Bridge (USGS 11290500), and
e SanJoaquin River at the Airport Way Bridge near Vernalis (USGS 11303500).

Additionally, the Basin Plan Amendment specifies that compliance with load allocations for nonpoint
source discharges into the San Joaquin River must be determined for the following five subareas (from
upstream to downstream, Table 5 and Figure 5):

e Bear Creek and Fresno-Chowchilla subareas

e Stevinson and Grassland subareas,

e Turlock, Merced, and Greater Orestimba subareas,

e Tuolumne River, Northeast Bank, and Westside Creek subareas, and
e Stanislaus River, North Stanislaus, and Vernalis North subareas.

Five of the six compliance points on the San Joaquin River monitor drainage from these subareas (Table
5 and Figure 5).

During the 2011 water year, the Coalitions sampled 41 tributaries for chlorpyrifos and diazinon (22 in
ESJIWQC region and 19 in Westside Coalition region; Table 6 and Figure 6). San Joaquin River compliance
sites and the associated tributaries that drain to each compliance point are listed in Table 7. Although
there are no tributaries listed that drain into SIR @ Sack Dam, there is the potential for indirect drainage
and spray drift to occur in a small area next to the river upstream of this monitoring location (Figure 7).

Results from ESIWQC and Westside Coalition tributary monitoring are discussed in this report as they
pertain to San Joaquin River monitoring. Details of ESJWQC tributary monitoring locations and 2010 and
2011 results can be found in the ESJWQC AMRs submitted March 1, 2011 and March 1, 2012. Westside
Coalition tributary monitoring locations and October 2010 through August 2011 results were reported in
the Westside Coalition SAMRs submitted June 15 and November 30, 2011. Westside Coalition tributary
monitoring locations and results from September 2011 will be reported in the Westside Coalition SAMR
to be submitted June 15, 2012.
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Table 4. ESJWQC and Westside Coalition chlorpyrifos and diazinon TMDL San Joaquin River sampling sites.

Listed in order of upstream to downstream.

RESPONSIBLE MONITORING

COALITION SITE NAME FREQUENCY STATION CODE LATITUDE LONGITUDE
Westside SJR @ Sack Dam Monthly 541XSJRSD 36.98361 -120.50028
Westside SJR @ Lander Ave Monthly 541XSJRLA 37.29528 -120.85028
ESIWQC SIR @ Hills Ferry Rd Quarterly 541STC512 37.34250 -120.97722
Westside SIR @ Las Palmas Ave (Patterson) Monthly 541STC507 37.49778 -121.08167
ESIWQC SIR @ Maze Blvd Quarterly 541STC510 37.64194 -121.22778
ESIwQC SJIR @ Airport Way Quarterly 541SJC501 37.67556 -121.26417

Table 5. San Joaquin River sampling sites and associated drainage subareas identified in the Basin Plan to be

used in assessing compliance with load allocations.

Listed in order of upstream to downstream.

SITE NAME

SUBAREAS

SIR @ Sack Dam

NA!

SIR @ Lander Ave

Bear Creek, Fresno-Chowchilla

SIR @ Hills Ferry Rd

Stevinson, Grassland

SIR @ Las Palmas Ave (Patterson)

Turlock, Merced, Greater Orestimba

SIR @ Maze Blvd

Tuolumne River, Northeast Bank, Westside Creek

SIR @ Airport Way

Stanislaus River, North Stanislaus, and Vernalis North

NA' — Not applicable because this station is not identified as having drainage from subareas as listed in the Basin Plan amendment (see Figure
5). However, this report identifies some drainage possible along the river in the Fresno-Chowchilla and Grassland subareas (see Figure 7).
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Table 6. ESJWQC and Westside Coalition upstream tributary sites monitored during the 2011 water year.
The most immediate downstream San Joaquin River monitoring site is listed for each tributary. Tributary map key refers to Figures 6 and 7.

TRIBUTARY SJR DOWNSTREAM MONITORING COALITION TRIBUTARY TRIBUTARY TRIBUTARY
Map Key LOCATION REGION TRIBUTARY SITE NAME STATION CODE LATITUDE LONGITUDE
1 SIR @ Maze Blvd Westside Blewett Drain at Highway 132 541XVH132 37.640520 -121.229600
2 SIR @ Maze Blvd Westside Del Puerto Creek at Hwy 33 541XDPCHW 37.514210 -121.158750
3 SIR @ Maze Blvd Westside Del Puerto Creek near Cox Road 541XDPCCR 37.539400 -121.122100
5 SIR @ Maze Blvd Westside Hospital Creek at River Road 541XHCARR 37.610472 -121.230778
6 SIR @ Maze Blvd Westside Ingram Creek at River Road 541XICARR 37.600222 -121.225056
8 SIR @ Hills Ferry Rd Westside Los Banos Creek at China Camp Road 541XLBCCC 37.114500 -120.889500
9 SIR @ Hills Ferry Rd Westside Los Banos Creek at Hwy 140 541XLBCHW 37.276200 -120.955500
10 SJR @ Hills Ferry Rd Westside Los Banos Creek at Sunset Ave. 541XLBCSA 37.027500 -120.889800
11 SJR @ Las Palmas Ave Westside Marshall Road Drain near River Road 541XMRDRR 37.436300 -121.036200
12 SIR @ Hills Ferry Rd Westside Mud Slough Upstream of San Luis Drain 541XMSUSL 37.263880 -120.906110
13 SIR @ Hills Ferry Rd Westside Newman Wasteway near Hills Ferry Road 541XNWHFR 37.320400 -120.983400
14 SIR @ Las Palmas Ave Westside Orestimba Creek at Hwy 33 541XOCAHW 37.377150 -121.058120
15 SJR @ Las Palmas Ave Westside Orestimba Creek at River Road 541XOCARR 37.413880 -121.014166
16 SJR @ Hills Ferry Rd Westside Poso Slough at Indiana Ave 541XPSAIA 37.006200 -120.599600
17 SIR @ Las Palmas Ave Westside Ramona Lake near Fig Avenue 541XROLFA 37.478800 -121.068400
18 SIR @ Hills Ferry Rd Westside Salt Slough at Lander Ave 541XSSALA 37.247900 -120.852200
19 SJR @ Hills Ferry Rd Westside Salt Slough at Sand Dam 541XSSASD 37.136600 -120.761900
20 SJR @ Hills Ferry Rd Westside Turner Slough at Edminster Road 541XTSAER 37.304100 -120.900800
21 SJIR @ Maze Blvd Westside Westley Wasteway near Cox Road 541XWWNCR 37.558200 -121.163700
22 SJR @ Lander Ave ESIwQC Ash Slough @ Ave 21 545XASAAT 37.054500 -120.415800
23 SJR @ Lander Ave ESIwQC Bear Creek @ Kibby Rd 535XBCAKR 37.312800 -120.413800
24 SIR @ Lander Ave ESIWQC Berenda Slough along Ave 18 1/2 545XBSAAE 37.018200 -120.326500
25 SJR @ Lander Ave ESIwQC Cottonwood Creek @ Rd 20 545XCCART 36.868600 -120.181800
26 SJR @ Lander Ave ESIwQC Deadman Creek @ Gurr Rd 535XDCAGR 37.193600 -120.561200
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TRIBUTARY SJR DOWNSTREAM MONITORING COALITION TRIBUTARY TRIBUTARY TRIBUTARY

Map Key LOCATION REGION TRIBUTARY SITE NAME STATION CODE LATITUDE LONGITUDE
27 SJIR @ Lander Ave ESIwQC Deadman Creek @ Hwy 59 535DMCAHF 37.198100 -120.486900
29 SIR @ Lander Ave ESIwQC Dry Creek @ Rd 18 545XDCARE 36.981800 -120.219500
30 SIR @ Maze Blvd ESIwWQC Dry Creek @ Wellsford Rd 535XDCAWR 37.660200 -120.874300
31 SJIR @ Lander Ave ESIwQC Duck Slough @ Gurr Rd 535XDSAGR 37.214200 -120.559600
32 SIR @ Lander Ave ESIWQC Duck Slough @ Hwy 99 535XDSAHN 37.250100 -120.410000
33 SJR @ Las Palmas Ave ESJwQC Highline Canal @ Hwy 99 535XHCHNN 37.415300 -120.755700
34 SJR @ Las Palmas Ave ESIwQC Highline Canal @ Lombardy Rd 535XHCHNN 37.455600 -120.720700
35 SJR @ Lander Ave ESIwQC Howard Lateral @ Hwy 140 535XHLAHO 37.307900 -120.782000
36 SIR @ Maze Blvd ESIwWQC Lateral 2 1/2 near Keyes Rd 535LTHNKR 37.547800 -121.092740
37 SIR @ Lander Ave ESIwQC Livingston Drain @ Robin Ave 535XLDARA 37.316900 -120.742300
38 SJR @ Lander Ave ESIwQC McCoy Lateral @ Hwy 140 535XMLAHO 37.309450 -120.787590
39 SJR @ Las Palmas Ave ESJWQC Merced River @ Santa Fe 535XMRSFD 37.427100 -120.672100
40 SJR @ Lander Ave ESIwWQC Miles Creek @ Reilly Rd 535XMCARR 37.258200 -120.475500
41 SIR @ Airport Way ESIwWQC Mootz Drain Downstream of Langworth Pond 535XMDDLP 37.705510 -120.894380
42 SJR @ Las Palmas Ave ESIwQC Mustang Creek @ East Ave 535XMCAEA 37.491800 -120.683900
43 SJR @ Las Palmas Ave ESIwWQC Prairie Flower Drain @ Crows Landing Rd 535XPFDCL 37.442200 -121.002400
44 SIR @ Airport Way ESJwQC Rodden Creek @ Rodden Rd 535XRCARD 37.790420 -120.807900
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Table 7. San Joaquin River monitoring sites and associated upstream tributaries monitored during the 2011

water year.
Listed in order from upstream to downstream.
SITE NAME UPSTREAM TRIBUTARY SITE NAMES
SIR @ Sack Dam None

All stations listed in the row above and San Joaquin River at Lander Ave, Ash Slough @ Ave

21, Bear Creek @ Kibby Rd, Berenda Slough along Ave 18 1/2, Cottonwood Creek @ Rd 20,

SIR @ Lander Ave Deadman Creek @ Gurr Rd, Deadman Creek @ Hwy 59, Dry Creek @ Rd 18, Duck Slough

@ Gurr Rd, Duck Slough @ Hwy 99, Howard Lateral @ Hwy 140, Livingston Drain @ Robin

Ave, McCoy Lateral @ Hwy 140, Miles Creek @ Reilly Rd

All stations listed in the rows above and Los Banos Creek at Sunset Ave., Los Banos Creek

SIR @ Hills Ferry Rd at China Camp Road, Los Banos Creek at Hwy 140, Newman Wasteway near Hills Ferry Rd.,
Mud Slough Upstream of San Luis Drain, Poso Slough at Indiana Ave, Salt Slough at Lander

Ave, Salt Slough at Sand Dam, Turner Slough at Edminster Road
All stations listed in the rows above and Marshall Road Drain near River Road, , Orestimba
SIR @ Las Palmas Ave Creek at Hwy 33, Orestimba Creek at River Road, Ramona Lake near Fig Avenue, Highline
Canal @ Hwy 99, Highline Canal @ Lombardy Ave, Merced River @ Santa Fe, Mustang
Creek @ East Ave, Prairie Flower Drain @ Crows Landing Rd

All stations listed in the rows above and Blewett Drain at Highway 132, Del Puerto Creek at

SIR @ Maze Blvd Hwy 33, Del Puerto Creek near Cox Road, Hospital Creek at River Road, Ingram Creek at
River Road, Westley Wasteway near Cox Road, Dry Creek @ Wellsford Rd, Lateral 2 1/2

near Keyes Rd
. All stations listed in the rows above and Mootz Drain Downstream of Langworth Pond,
SIR @ Airport Way Rodden Creek @ Rodden Rd
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Figure 5. San Joaquin River monitoring sites and drainage subareas.
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Figure 6. San Joaquin River monitoring sites, associated subareas, and upstream ESJWQC and Westside Coalition tributaries monitored during the 2011 water year.

Refer to Table 7 for tributary map key.
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Figure 7. San Joaquin River monitoring sites and associated subwatershed drainage areas (may include multiple subareas) with ESJWQC and Westside Coalition
tributaries monitored during the 2011 water year.
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To better characterize the upstream drainage area for each of the San Joaquin River monitoring
compliance points, the Coalitions reviewed land use acreage based on United States Department of
Agriculture (USDA) cropland data from 2009 (Table 8). The entire drainage area is estimated to include
three and a half million acres with nearly two million acres estimated to be irrigated agriculture. Of the
irrigated acreage land uses, field crops account for approximately 50% of estimated acreage. Orchards
occupy approximately 25%, followed by pasture land and vineyards accounting for 20% and 4% of the
total estimated irrigated acreage, respectively. Overall, estimated irrigated land comprises 51% of the
land use within the entire Lower San Joaquin River drainage area according to the 2009 USDA cropland
data.

Table 9 identifies the crop types with the largest acreage within each compliance point subwatershed
based on the USDA 2009 cropland data. Alfalfa acreage is within the top four in all subwatersheds and
almond acreage is within the top two in five of the six subwatersheds (Table 9). Corn, grapes, oats,
pasture/grasses, tomatoes, and winter wheat are also all very common in the Lower San Joaquin River
drainage area.

Figure 7 provides a map of the six San Joaquin River monitoring locations and their entire associated
upstream drainage area (cumulative acres); including upstream tributaries sampled by the Coalitions
(refer to the tributary map key in Table 6).
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Table 8. Estimated land use acreage upstream of the San Joaquin River sampling sites.

Stations are listed in order of upstream to downstream from left to right. Subwatershed totals reflect the acreages

within the subareas that drain to each SJR location. Cumulative totals reflect acreages that drain to each SJR

location including any land use of upstream SIR locations. Acreages estimated from 2009 USDA data.

SIR @ SACK SR@ SR@Hus SROLAS SIR@ SIR@
PALMAS AVE AIRPORT
DAM LANDER AVE FERRY RD MAZE BLVD
(PATTERSON) Way
Field Crops (1) 18,800 326,200 324,100 163,600 91,900 41,500
Orchard (I) 18,600 177,400 45,900 101,200 101,200 44,600
Pasture (1) 2,400 72,800 137,600 67,400 96,900 11,900
Vineyard (I) 10,100 58,300 4,100 9,000 2,000 500
Estimated Subwatershed 49,900 634,700 511,700| 341,200| 292,000 98,500
Irrigated Acres:
Estimated Cumulative 49,900 684,600 | 1,196,300 1,537,500| 1,829,500 | 1,928,000
Irrigated Acres:
Developed (NI) 8,200 118,200 76,600 55,700 63,900 40,500
Native (NI) 24,300 403,500 497,500 193,000 198,200 47,900
Not Farmed (NI) 1,700 17,100 38,700 6,200 4,500 1,300
Open Water (NI) 1,000 2,100 18,000 1,800 8,800 3,100
Estimated Subwatershed 35,200| 540,900 630,800  256,700| 275,400 92,800
Non-Irrigated Acres:
Estimated Cumulative
. 35,200 576,100 1,206,900 | 1,463,600 | 1,739,000 1,831,800
Non-Irrigated Acres:
Estimated Subwatershed 85,100| 1,175,600 | 1,142,500| 597,900| 567,400 | 191,300
Total Acres
Estimated Cumulative 85,100 | 1,260,700 | 2,403,200| 3,001,100 | 3,568,500 | 3,759,800
Total Acres
SJR —San Joaquin River
I —Irrigated
NI — Not Irrigated
Table 9. Top ten crops (based on acreage) upstream of each San Joaquin River sampling site.
Listed in order of largest (first row) to smallest acreage (last row). Acreages estimated from 2009 USDA data.
SJR @ LANDER SJR @ HiLLs FERRY  SJR @ LAs PALMAS SJR @ AIRPORT
SJR @ SAck DAam AVE RD AVE (PATTERSON) SJR @ MAzE BLvD WAY
Almonds Alfalfa Pasture/Grass Almonds Pasture/Grass Almonds
Grapes Almonds Alfalfa Oats Almonds Alfalfa
Alfalfa Pasture/Grass Tomatoes Pasture/Grass Alfalfa Oats
Pistachios Grapes Oats Alfalfa Oats Pasture/Grass
Winter Wheat Oats Winter Wheat Winter Wheat Walnuts Walnuts
Pasture/Grass Winter Wheat Cotton Grapes Tomatoes Winter Wheat
Oats Pistachios Almonds Tomatoes Winter Wheat Corn
Tomatoes Tomatoes Corn Corn Corn Other Hays
Corn Corn Cantaloupe Walnuts Grapes Tomatoes
Walnuts Cotton Grapes Pistachios Cotton Grapes
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RAINFALL RECORDS

Daily rainfall records are provided for four locations spread throughout the ESJIWQC and Westside
Coalition regions: Modesto, Merced, Los Banos and Patterson. Precipitation records were retrieved
from the California Irrigation Management Information System (CIMIS). The 2011 water year was the
wettest year since 2005 and has been classified as a wet-hydraulic year type. Significant precipitation
first occurred in the second half of October and continued throughout the winter months (Figures 8 and
9).

In response to rainfall-induced runoff, storm event samples were collected from the six San Joaquin
River compliance points during February. Both the ESJIWQC and Westside Coalition also collected storm
event samples from their tributary sites during February. In addition, the Westside Coalition collected
storm event samples at accessible and flowing monitoring sites, including the three main stem sites
monitored by the Westside Coalition, in December and January.
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Figure 8. Precipitation history from October 1, 2010 through March 31, 2011.
Data recorded at CIMIS stations in Modesto, Merced, Los Banos and Patterson, CA.
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Figure 9. Precipitation history from April 1 through September 30, 2011.
Data recorded at CIMIS stations in Modesto, Merced, Los Banos and Patterson, CA.
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SAMPLING AND ANALYTICAL METHODS

Information on sample collection containers, volumes, preservations and holding times is provided in
Table 10 and field instrument information in Table 11. Site-specific discharge methods are described in
Table 12, and analytical methods and reporting limits (RL) are provided in Table 13.

Field sampling procedures and analytical methods were performed at SJIR @ Airport Way, SIR @ Hills
Ferry Rd, SJR @ Las Palmas and SJR @ Maze Blvd as outlined in the standard operating procedures
(SOPs) provided in the ESJIWQC QAPP. ESIWQC field samplers collected an integrated river water
sample using a three liter polytetrafluoroethylene (PFTE) bottle from a bridge crossing. Amber glass
bottles were filled from the integrated sample collected in the PFTE bottle. The complete ESIWQC field
sampling SOPs were included in Appendix | of the San Joaquin River Chlorpyrifos and Diazinon 2010 AMR
(submitted October 31, 2010); no deviations from these procedures occurred during the monitoring.

The Westside Coalition sampled the SIR @ Lander Ave, SIR @ Las Palmas and SIR @ Sack Dam according
to the field sampling procedures and analytical methods described in the Westside Coalition QAPP. The
Westside Coalition field samplers collected sample water directly into amber glass bottles from the San
Joaquin River bank at each site. Due to safety concerns, Westside Coalition samplers avoid bridge
sampling where possible. The complete Westside Coalition field sampling SOPs were included in
Appendix | of the San Joaquin River Chlorpyrifos and Diazinon 2010 AMR (submitted October 31, 2010);
no deviations from these procedures occurred during the monitoring.

Table 10. Sampling procedures, containers, sample volumes, preservation and storage techniques, and holding

times.
SAMPLE INITIAL PRESERVATION/HOLDING HoLDING
ANALYTICAL PARAMETER 1 SAMPLE CONTAINER 2
VOLUME REQUIREMENTS TIME
Organophosphates 1L 1L Amber Glass Store at 4°C; extract within 7 days | 40 Days

! Additional volume may be required for QC analyses.
Holding time after initial preservation or extraction.

Table 11. Field parameters and instruments used to collect measurements.

PARAMETER INSTRUMENT
Dissolved Oxygen YSI Model 556
Temperature YSI Model 556
pH YSI Model 556
Specific Conductance YSI Model 556
Discharge DWR Gauge/CDEC Website

DWR - California Department of Water Resources
CDEC - California Data Exchange Center

Table 12. Site specific discharge methods.

RESPONSIBLE DISCHARGE

COALITION SITE NAME METHOD GAUGE
Westside | SIR @ Sack Dam DWR Gauge CDEC San Joaquin River near Dos Palos (SDP)
Westside | SJR @ Lander Ave DWR Gauge CDEC San Joaquin River near Stevinson (SJS)1
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RESPONSIBLE DISCHARGE
SITE NAME GAUGE
COALITION METHOD
ESIwQC SJR @ Hills Ferry Rd USGS and DWR Gauge| CDEC San Joaquin River Near Newman (NEW)
Westside SIR @ Las Palmas Ave DWR Gauge CDEC San Joaquin River near Patterson (SJP)
(Patterson)
ESIwWQC SJR @ Maze Blvd DWR Gauge CDEC San Joaquin River at Maze Rd Bridge (MRB)
ESIwQC SIR @ Airport Way DWR Gauge CDEC San Joaquin River near Vernalis (VNS)

'The last available discharge data for this gauge station was March 5, 2010. Station SMN (San Joaquin River above Merced River) is used where
SJS data are not available.

Table 13. Field and laboratory analytic