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California Rice
May 2, 2016

Ms. Ashley Peters, PE

Water Resource Control Engineer

Central Valley Regional Water Quality Control Board
11020 Sun Center Drive, Suite 200

Rancho Cordova, CA 95670

Dear Ms. Peters:

RE: Submittal of the Groundwater Trend Monitoring Workplan and Data Gap
Assessment Plan per requirement of the California Regional Water Quality Control
Board Central Valley Region, Order No. R5-2014-0032, Waste Discharge Requirements
General Order for Sacramento Valley Rice Growers

The California Rice Commission (CRC) is a statutory organization representing the
state’s rice industry encompassing all rice growers, 40 millers, and approximately
500,000 acres (431,000 acres resulting from drought in 2015) of farmland. For purposes of
managing water quality programs, the CRC represents rice growers as a commodity
specific coalition in the Central Valley through Waste Discharge Requirements General
Order R5-2014-0032 29 for Sacramento Valley Rice Growers (Rice WDR).

Please accept the Groundwater Trend Monitoring Workplan and Data Gap Assessment
Plan final submittal. The data and information to develop the workplan are derived from
public sources, and therefore the following statement is accurate:

“I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel or represented Growers properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system, or
those persons directly responsible for gathering the information, the information
submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am
aware that there are significant penalties for knowingly submitting false information,
including the possibility of fine and imprisonment for violations.”

Please contact me if you have any questions, need additional information, or more
background materials. The CRC is a credible resource for information on the California
rice industry.

Sincerely,

Fdbatiod Formved)

Roberta L. Firoved

Industry Affairs Manager

California Rice Commission * 1231 I Street - Suite 205 - Sacramento, CA - 95814-2933 - p 916.387.2264 - F 916.387.2265 www.calrice.org
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Acronyms and Abbreviations
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pmhos/cm
pS/cm
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degrees Celsius

micromhos per centimeter

microSiemen(s) per centimeter

above mean sea level

below ground surface

California Statewide Groundwater Elevation Monitoring
California Rice Commission

dissolved oxygen

California Department of Water Resources
electrical conductivity

foot (feet)

Groundwater Assessment Report

geographic information system

Groundwater Monitoring Advisory Workgroup
hydrogeologically vulnerable area
identification

Long-term Irrigated Lands Regulatory Program
Maximum Contaminant Level

milligram(s) per liter

Monitoring and Reporting Program

National Water Quality Assessment

nitrate

Natural Resource Conservation Service

Refers to Yuba County Water Agency Monitoring Wells
Quality Assurance Project Plan

Central Valley Regional Water Quality Control Board
Soil Survey Geographic Database

California State Water Resources Control Board
total dissolved solids

U.S. Geological Survey

Water Data Library

Yuba County Water Agency



SECTION 1

Introduction

The California Rice Commission (CRC) is a statutory organization representing approximately 2,500 rice
farmers who farm approximately 550,000 acres of Sacramento Valley rice fields. The CRC is an approved
Coalition Group under the Central Valley Regional Water Quality Control Board’s (RWQCB) Irrigated
Lands Regulatory Program Conditional Waiver of Waste Discharge Requirements for Discharges from
Irrigated Lands. A rice-specific Waste Discharge Requirements Order R5-2014-0032 (Order) was adopted
in March 2014 (RWQCB 2014). The CRC’s Monitoring and Reporting Program (MRP) corresponds to the
Order and lists the reports required for submittal and approval to comply with the Order.

Per the Order, this document includes a Groundwater Trend Monitoring Workplan, described in
Section 2, and a Data Gap Assessment Plan, provided in Section 3. The Data Gap Assessment Plan
addresses the groundwater quality data gaps in Yuba County and the fringe areas and proposes
elements to resolve the data gaps, as identified in Section 7.2.3 of the Rice-Specific Groundwater
Assessment Report (GAR) (CRC 2013). Monitoring well reports are included in Appendix A, a
groundwater quality assurance project plan (QAPP) is included in Appendix B, and the data gap analysis
is provided in Appendix C.
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SECTION 2

Groundwater Trend Monitoring Workplan

This section discusses groundwater quality trend monitoring under the CRC’s MRP. Per the Order, this
section describes the CRC’s approach for trend monitoring, implementation, and data review, as well as
presents the well characteristic details.

2.1 Background and Purpose

A GAR is required under the RWQCB’s Long-term Irrigated Lands Regulatory Program (LTILRP), and CRC's
rice-specific GAR (CRC 2013) was approved by the RWQCB in July 2013. The GAR provides a
comprehensive groundwater quality analysis for areas farming rice and includes data from a network of
28 rice wells developed, maintained, and sampled by the U.S. Geological Survey (USGS). Because of the
network’s proximity to the rice fields and its representation of shallow groundwater, the USGS rice well
network has been useful for assessing shallow groundwater quality underneath the rice fields.

In 1997, 28 rice wells were installed by the USGS. Since then, several of the wells have been destroyed
or replaced and new wells have been installed to complement the original wells. Currently, 24 wells are
active and used for water level monitoring and groundwater quality sampling. After two full network
sampling events, the USGS used five network wells for trend monitoring as part of the USGS National
Water Quality Assessment (NAWQA) Cycle Il groundwater monitoring activities (from 2004 to 2014).
Under the current monitoring program, now in Cycle Ill (2014 to 2024), water level monitoring is
conducted bi-annually. In 2017, water quality monitoring will include the full network of active wells.

Based on the network’s representation of shallow groundwater quality under the rice fields, a
subsample of the USGS rice well network is used for rice-specific LTILRP MRP trend monitoring. The
USGS has informally confirmed that the CRC may collaborate with the NAWQA team in Sacramento to
obtain its sampling results and gain access to these wells for further sampling.

Figure 2-1 shows the current USGS rice well monitoring network.

2.2 Objectives

The objectives of Groundwater Quality Trend Monitoring Program are outlined in the MRP as follows:
e To determine current water quality conditions of groundwater relevant to rice operations.

e To develop long-term groundwater quality information that can be used to evaluate the regional
effects (that is, not site-specific effects) of rice operations and its practices.

The Groundwater Monitoring Advisory Workgroup (GMAW) developed a list of seven questions to be
answered through groundwater monitoring. Answers to each question were provided in Appendix | of
the GAR (CRC 2013). However, trend monitoring was developed with the objective of corroborating
and/or clarifying those answers, especially to the following GMAW questions:

1. What are irrigated agriculture’s impacts to the beneficial uses of groundwater and where has
groundwater been degraded or polluted by irrigated agricultural operations (horizontal and vertical
extent)?

4. What are the trends in groundwater quality beneath irrigated agricultural areas (getting better or
worse) and how can we differentiate between ongoing impact, residual impact (vadose zone) or
legacy contamination?
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SECTION 2 — GROUNDWATER TREND MONITORING WORKPLAN

In addition, trend monitoring may help to answer GMAW Question 3 by further validating the answer
provided in the GAR:

3. To what extent can irrigated agriculture’s impact on groundwater quality be differentiated from
other potential sources of impact (e.qg., nutrients from septic tanks or dairies)?

Other methods such as isotope tracing and groundwater age determination may also be necessary to
differentiate sources and fully answer GMAW Question 3. The MRP does not require these advance
source methods because they are not necessary to determine compliance with the Order.

2.3 Approach

To reach the stated objectives for the Groundwater Quality Trend Monitoring Program, the CRC
proposes the groundwater quality monitoring well network, sampling procedures, and data analysis
presented in this Workplan. The active USGS monitoring wells being used for trend monitoring were
specifically identified to yield data that can be compared with historical and future data to evaluate
long-term shallow groundwater quality trends in areas where rice is farmed.

2.4 Implementation

The following subsections identify well detail information, sampling procedures, schedule, data analysis,
and data reporting.

2.4.1  Monitoring Well Network

As outlined in the MRP, the CRC selected 20 of the active wells in the USGS monitoring network to be
part of the trend monitoring network. These wells were chosen based on a detailed land use
representation analysis that was performed for each of the 28 original USGS rice wells. The initial
analysis is described in Appendix E-3 of the GAR (CRC 2013) and an updated summary is provided below.
While most of the USGS rice wells are surrounded by land used to grow rice and, therefore, are
representative of rice agriculture, a few of the wells are located closer to the edges of rice fields and
might be influenced by other land uses.

2.4.1.1 USGS Rice Wells Trend Monitoring Network Rationale

The rationale for using certain USGS Rice Wells (Rice Wells) for the Trend Monitoring program is
described with consideration of the pertinent features of each of the wells, including:

e Location relative to rice fields
e Other land uses besides rice farming surrounding the well, such as

— Agricultural uses other than rice
— Non-agricultural uses (e.g. riparian vegetation)
— Urban and rural residential development

The relative location of each well on the groundwater flow path was assessed by reviewing regional
groundwater contour maps and the regional locations of the wells (Figure 2-1). The nitrate
concentrations as monitored and reported by the USGS for the wells were also summarized from the
Rice-Specific GAR (CRC 2013). Appendix E-3 of the GAR showed aerial maps of each well location, which
also provide a snapshot of the land uses within a few miles of each well. These characteristics were used
to confirm that the Rice Wells adequately represent groundwater quality beneath rice fields. More
recent imagery (2015) was reviewed to ensure consistency with the 2013 GAR mapping information.
Table 2-1 provides a summary of the rationale and adequacy of the wells to represent rice farming
influences.
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SECTION 2 — GROUNDWATER TREND MONITORING WORKPLAN

Table 2-1. Groundwater Quality Trend Monitoring Well Identification Rationale
California Rice Commission Groundwater Trend Monitoring Workplan

Mapping  USGS Rice
DWR Well ID ID Well ID? Location Relative to Rice Fields Groundwater Quality? Representation

012NO03E18H001IM 18H1M 2 Within and surrounded by rice Nitrate <0.06 mg/L Rice Farming
012N0O02E09B0O02M 09B2M 3 Within and surrounded by rice Nitrate <5.97 mg/L Rice Farming
014NOO2E10R001IM 10R1M 6 Within and surrounded by rice to N and S. Agricultural  Nitrate <1 mg/L Rice Farming and Other Land

fields and Yuba city to E and NE. Uses
015N002W16R001M 16R1M 8 Within and surrounded by rice. Colusa NWR in close Nitrate <1 mg/L Rice Farming

proximity.
015N002WO03E001IM 03E1M 9 Within and surrounded by rice. Delevan NWR in close Nitrate <1 mg/L Rice Farming

proximity.
017N0O03W35M001M 35M1M 10 Within and surrounded by rice. Close to Coast Range Nitrate <0.28 mg/L Rice Farming

on W. Delevan NWR to NE.

017N002W14G001M 14G1M 11 Within and surrounded by rice. Close to Coast Range

on W. Delevan NWR to NE.

Nitrate <0.33 mg/L

Rice Farming

018N001W27B001M 27B1M 12 Bordered by rice on N and S. Other agriculture Nitrate <0.05 mg/L Some rice farming, and other
surrounding. Land Uses
018NO02E0O9LO01IM 09L1M 15 Within and bordered by rice on N and S. Sierra Nitrate <0.8 mg/L Rice Farming

foothills and urban developments on E.

018N002W12G002M 12G2M 16 Within and surrounded by rice.

Nitrate <0.36 mg/L

Rice Farming

018NO01E08D0O01IM 08D1M 17 Within and mostly surrounded by rice. Nitrate <0.08 mg/L Rice Farming
019N0O03W25R001M 25R1M 18 Within and surrounded by rice. Sacramento NWR in Nitrate <0.85 mg/L Rice Farming

close proximity.
019N0O03W25E001M 25E1M 19 Within and surrounded by rice. Sacramento NWR in Nitrate <0.3 mg/L Rice Farming

close proximity.
019NO01E22B001IM 22B1M 21 Within and surrounded by rice. Nitrate <1.83 mg/L Rice Farming
019N0O02W23E001M 23E1M 22 Within and surrounded by rice Nitrate <0.06 mg/L Rice Farming
019NO01E09C002Me 09C2M 23 Within and surrounded by rice. Nitrate <0.21 mg/L Rice Farming
020N002E35J002M¢de 35)2M 24 Within and surrounded by rice. Sierra foothills and Nitrate <2.4 mg/L Rice Farming and Other Land

urban developments on E.

Uses

2-4
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Table 2-1. Groundwater Quality Trend Monitoring Well Identification Rationale
California Rice Commission Groundwater Trend Monitoring Workplan

SECTION 2 — GROUNDWATER TREND MONITORING WORKPLAN

Mapping  USGS Rice
DWR Well ID ID Well ID? Location Relative to Rice Fields Groundwater Quality? Representation
020N002W32J001M 32J1M 25 Surrounded by rice. Nitrate <3.82 mg/L Rice Farming
020N002W25A001M 25A1M 26 Within and surrounded by rice to W. Sacramento River  Nitrate <2.25 mg/L Rice Farming and Other Land
onE. Uses
020NO02EO8A001M 08A1M 28 Within and surrounded by some rice. Sierra foothills Nitrate <1.84 mg/L Rice Farming and Other Land
to E. Uses

a USGS Rice Wells from (USGS 2001).

b Groundwater quality sampling data by USGS between 1997 and 2010.

¢ Replacement for the original Rice Well 23; water quality is from old well, within close proximity to new well.

d Replacement for the original Rice Well 24; water quality is from old well, within close proximity to new well.

¢ New DWR Well ID for this replacement well is not currently available. Construction information in this report is updated to reflect the new well.

Notes:

N = North

S = South

E = East

w = West

NWR = National Wildlife Refuge
EN0724151024SAC
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SECTION 2 — GROUNDWATER TREND MONITORING WORKPLAN

A few of the active USGS rice wells were not chosen for the trend monitoring network for the following
reasons:

e Wellis located in close proximity to other land uses, such as urban areas upgradient of the well, and
therefore, is not entirely representative of rice agriculture (for example, Well 13F1M shown on
Figure 2-1).

e Well 20D1M is located on the edge of rice fields in the northern Sutter Basin, close to the Sutter
Buttes. A vast area of unused and other agricultural land to the north and urban development of
Sutter to the northeast may influence this well’s water quality. In addition, a well completed in
similar soil conditions and more representative of agriculture is available to the south (Well 10R1M).

e Well 09N1M is located on the northern edge of the Glenn County rice fields and downgradient of
other large agricultural land uses, such as dairies, which might influence the well’s water quality.
Two other wells are located south of this well that are more representative of rice agriculture.

2.4.1.2 Modifications to Trend Monitoring Network

The 20 USGS rice wells originally identified for the CRC’s trend monitoring network are shown in Table 5
of the MRP. Since the selection of the 20 wells for this network, the USGS has made some changes to its
valley-wide rice well network through regular maintenance of their well network. Two of the trend
monitoring network wells are affected, as follows:

e Well 20 (019NOO1E20R001M; see MRP Table 5) was abandoned; as a replacement, formerly
abandoned well 019NO01E09C001M was re-drilled in 2006 at a site approximately 100 feet south of
the old well. Therefore, the CRC proposes to use this well for the trend monitoring network to
replace the original Well 20. This new well is numbered 019NO01E09C002M and is shown as well
09C2M on Figure 2-2.

e Well 24 (020N002E35J002M; see MRP Table 5) has been re-drilled approximately 50 feet east of the
old well location. This new well will replace the original Well 24 in the trend monitoring network
(Mapping ID 35J2M).

Figure 2-2 shows the revised groundwater quality trend monitoring network in the context of rice land
use extent. Further information on these wells is provided in the following sections.

2.4.1.3 Well Details

Table 2-2 provides basic information for each well in the trend monitoring network. Information on
depth to water and well seals, along with other applicable and available well data, are provided in
Appendix A.

2.4.2  Sampling Procedures

Table 2-3 lists the monitoring parameters and units grouped according to the required monitoring
frequency.

Quality assurance procedures for this trend monitoring workplan are written as a groundwater sampling
supplement to the surface water Quality Assurance Project Plan for California Rice Commission Water
Quality Programs (CRC 2015). The groundwater sampling supplement is attached to this Workplan in
Appendix B.

2.4.3  Sampling Schedule

The GAR had originally identified seven USGS Rice Wells to be included in the rice-specific Trend
Monitoring network (as described in Section 7.2 of the GAR [CRC 2013]). Through negotiation with
RWQCB, a compromise was reached to monitor 20 wells (almost the entire active network of USGS Rice
Wells) following a tiered sampling approach, as described below.

2-6 EN0724151024SAC
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SECTION 2 — GROUNDWATER TREND MONITORING WORKPLAN

The USGS is scheduled to monitor its entire rice well network in the summer of 2017 and will collect
samples for water quality analysis. Based on the USGS sampling schedule, the CRC proposes to adjust
the trend monitoring sampling schedule accordingly. Because rice fields have been shown to pose no
negative impacts to groundwater quality and all rice lands were classified as low vulnerability (CRC
2013), the groundwater quality from the USGS rice wells will be monitored starting in 2017. The CRC will
coordinate with the USGS to obtain the sampling data in the same manner as it did during the
development of the GAR (CRC 2013).

Table 2-4 shows the proposed monitoring schedule for Group A and B parameters, as listed in the MRP.
All monitoring wells and parameters will be monitored by the USGS in the summer of 2017. Per MRP
requirements, after the initial monitoring year, monitoring shall be conducted on a rotating basis, with
half of the monitoring wells monitored during the second year (2018) and the other half monitored
during the next year (2019). Group B parameters will be monitored in the first year (2017), then once
every 5 years. This rotating monitoring schedule will continue unless modified by the RWQCB Executive
Officer. After the third monitoring year, the CRC may ask the Executive Officer to approve a reduction in
groundwater monitoring.

Sampling will occur during the month of August, during the peak rice growing season and before the
fields are drained, to assess the influence of rice field flooding on groundwater levels and potential
nutrient migration to the water table.

2.4.4  Data Analysis and Reporting

Data from each well will be compiled into an electronic database, which includes applicable historical
data, and analyzed for statistically significant trends for the major parameters such as nitrate and
salinity indicators.

Groundwater sampling results will be included in the annual monitoring report submitted to the RWQCB
by December 31 each year, as well as in electronic data submittals, per the requirements of the MRP.
The following information will be provided as part of the monitoring data submittal and analysis in the
annual report:

e Map of the sampled wells (such as Figure 2-2 of this report)
e Tabulation of the analytical data for each well

e Time concentration charts (chemographs) that include any available historical sampling data
provided by the USGS

Sampling data will be compared to historical data for initial trend analysis which will include the time
concentration charts. The annual sampling data will be kept in a database for further trend analysis.

At the end of the 3-year rotating cycle, a statistical trend analysis, such as the Mann-Kendall trend
analysis, will be performed as a statistical approach to determine if water quality parameters are
increasing, decreasing, or stable. This analysis will help establish whether monitoring needs to be
continued at the rice wells, or whether the data are sufficient to validate the GAR analysis (CRC 2013)
and conclude that rice fields do not pose a threat to shallow groundwater quality.

The Mann-Kendall method is commonly used to assess trends in groundwater quality over time. It is a
non-parametric (for example, does not assume a distribution in the data) test for identifying trends in
time-series data. The test compares the relative magnitudes of sample data rather than the data values
themselves. The concentrations are evaluated as an ordered time series by location where each
concentration is compared with all subsequent data for each constituent. The initial value of the
Mann-Kendall statistic, S, is assumed to be 0 (that is, no trend). If a concentration from a later sampling
event is higher than a concentration from an earlier sampling event, S is incremented by 1. Conversely, if
the concentration from a later sampling event is lower than a concentration sampled earlier, S is

2-8 EN0724151024SAC



SECTION 2 — GROUNDWATER TREND MONITORING WORKPLAN

decremented by 1. The final value of S is equal to the net result of all such increments and decrements.
In addition to S, a confidence factor was estimated for each time series.

The Mann-Kendall results can be categorized for a given well as follows:

Probable increase: A time series with a positive S value and a confidence factor between 60 and

90 percent.

Increase: A time series with a positive S value and a confidence factor greater than or equal to

90 percent.

Probable decrease: A time series with a negative S value and a confidence factor between 60 and

90 percent.

Decrease: A time series with a negative S value and a confidence factor greater than or equal to

90 percent.

No trend: A time series with no statistically evident increase or decrease.

Historical data are available for all rice wells, and with the additional 3 years of sampling specified under
this Workplan, sufficient data will be available for a statistical trend analysis.

Table 2-2. Groundwater Quality Trend Monitoring Wells
California Rice Commission Groundwater Trend Monitoring Workplan

Top and Bottom

Well Perforation
DWR State Mapping Depth Depths
Well Number ID Latitude Longitude (ft bgs) (ft bgs) Subbasin County
012NO03E18H001M 18H1IM 38°53'12.90"N  121°40'21.88"W 50 40 to 45 Sutter Sutter
012N002E09B002M 09B2M 38°54'30.56"N  121°45'18.24"W 29 19to 25 Sutter Sutter
014NO02E10R001M 10R1M 39°04'15.43"N  121°43'39.14"W 44 34 to 39 Sutter Sutter
015N002W16R001M 16R1M 39°08'54.05"N  122°04'45.38"W 35 2510 30 Colusa Colusa
015N002WO03E001M 03E1IM 39°10'59.40"N  122°04'41.10"W 35 25to 30 Colusa Colusa
017NO03W35M001M  35M1M 39°16'54.46"N  122°10'18.83"W 35 25to 30 Colusa Colusa
017N002W14G001M 14G1M 39°19'46.34"N 122°9'48.82"W 35 25to 30 Colusa Colusa
018N001W27B001M 27B1M 39°23'27.50"N  121°57'19.11"W  33.5 23.5t0 28.5 West Glenn
Butte
018NO02EOSLO01IM 09L1M 39°25'35.40"N  121°45'41.96"W 35 2510 30 East Butte Butte
018N002W12G002M 12G2M 39°25'44.41"N  122°01'56.53"W 35 2510 30 Colusa Glenn
018N001E08D001M 08D1M 39°26'05.43"N  121°53'18.16"W  38.5 28.5t0 33.5 West Glenn
Butte
019N003W25R001M 25R1M 39°28'14.87"N  122°08'12.71"W  38.5 28.5t0 33.5 Colusa Glenn
019N0O03W25E001M 25E1IM 39°28'22.76"N  122°09'51.42"W 35 25to 30 Colusa Glenn
019NO001E22B001M 22B1M 39°29'24.94"N  121°50'51.37"W 35 2510 30 East Butte Butte
019N002W23E001M 23E1IM 39°29'29.75"N  122°03'21.01"W  35.5 25.5t0 30.5 Colusa Glenn
019N001E09C002M 09C2M 39°31'18.1"N 121°52'14.1"W 45 35to 40 West Glenn
Butte
ENO724151024SAC 2-9



SECTION 2 — GROUNDWATER TREND MONITORING WORKPLAN

Table 2-2. Groundwater Quality Trend Monitoring Wells
California Rice Commission Groundwater Trend Monitoring Workplan

Top and Bottom

Well Perforation
DWR State Mapping Depth Depths
Well Number ID Latitude Longitude (ft bgs) (ft bgs) Subbasin County
020NO02E35J002m2 35)2M 39°32'29.6"N 121°42'27.1"W 35 25to 30 East Butte Butte
020N002W32J001M 32J1M 39°32'34.52"N 122°05'56.82"W 35 25to 30 Colusa Glenn
020NO02W25A001M 25A1M 39°33'52.51"N  122°01'39.34"W 35 25to 30 Colusa Glenn
020N002EO8AQ001IM 08A1M 39°36'29.27"N  121°45'56.86"W 35 25to 30 East Butte Butte

a New DWR Well ID for this replacement well is not currently available. Construction information in this report is updated to

reflect the new well.

Notes:

DWR = California Department of Water Resources
ftbgs = foot (feet) below ground surface

ID = identification

Table 2-3. Groundwater Monitoring Parameters
California Rice Commission Groundwater Trend Monitoring Workplan

Field Measurement

Laboratory Measurement

Group A (annual)

Conductivity (at 25°C) (umhos/cm) v

pH (standard units) v

Dissolved oxygen (DO) (mg/L) v

Temperature (°C) v

Total dissolved solids (TDS) (mg/L) 4

Nitrate + nitrite as nitrogen (mg/L) v

Total ammonia as nitrogen (mg/L) 4

Group B (initially, then once every 5 years)

Anions (carbonate, bicarbonate, chloride, and sulfate) v

v

Cations (boron, calcium, sodium, magnesium, and potassium)

Notes:

°C = degrees Celsius

umhos/cm = micromhos per centimeter

mg/L milligram(s) per liter
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SECTION 2 — GROUNDWATER TREND MONITORING WORKPLAN

Table 2-4. Proposed Groundwater Sampling Schedule (sampling will occur in August)
California Rice Commission Groundwater Trend Monitoring Workplan

DWR Well ID 20172 2018 2019° 2020 2021 2022
012NOO3E18H001M A B A A A B
012NO02E09B0O02M A B A A A B
014NOO2E10R001M A B A A A B
018NO01E08DO01IM A B A A A B
019N001E22B001M A B A A A B
019N001E09C002M A B A A A B
020NO02E35J002M¢© A B A A A B
018N001W27B001M A B A A A B
018NO002E09LO01IM A B A A A B
020NO02E08A001IM A B A A A B
015N002W16R001M A B A A A B
019NO03W25R001M A B A A A B
019NOO3W25E001M A B A A A B
015N002WO03E001IM A B A A A B
019N002W23E001M A B A A A B
017NO03W35M001M A B A A A B
017N002W14G001M A B A A A B
020N002W32J001M A B A A A B
020N002W25A001M A B A A A B
018N002W12G002M A B A A A B

3 USGS is scheduled to sample the entire rice wells network for water quality constituents.

bThe 2019 Annual Monitoring Report will determine if a reduction in sampling will be proposed to the
Executive Officer.

¢ New DWR Well ID for this replacement well is not currently available. Construction information in this report
is updated to reflect the new well.

Notes:

A = field parameters, total ammonia, nitrate-nitrite, and total dissolved solids.
B = anions and cations; see Table 2-3.

DWR = California Department of Water Resources
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SECTION 3

Groundwater Quality Data Gap Assessment
Plan

3.1 Background

Data gaps where limited or no groundwater quality data were available to make final conclusions on
groundwater vulnerability were identified in the GAR (CRC 2013). Figure 3-1 shows the data gap areas as
defined in the GAR. Yuba County was identified as a data gap because of the following interrelated
factors (see GAR Section 6.5 [CRC 2013]):

e High proportion of Yuba County rice acreage farmed on moderately well-drained soil, as classified by
Natural Resources Conservation Service.

e lack of a substantial number of USGS rice wells located throughout the Yuba County area in the
moderately well-drained and well-drained soil classes.

o lLack of USGS rice wells in Yuba County.

In addition, smaller data gaps were identified in the valley fringe areas of northern Glenn, eastern
Sutter, and Placer counties where well-drained and moderately well-drained soil occur, similar to the
Yuba County area.

The following sections identify the objectives, approach, and proposed analysis for addressing data gaps
for groundwater quality in areas growing rice. The results of this analysis are provided in Appendix C.

3.2 Objectives

The objectives of the data gap analysis are outlined in the GAR (CRC 2013) and are summarized as
follows:

e Perform additional groundwater quality data collection and analysis to characterize groundwater
quality in terms of rice-specific vulnerability in Yuba County and fringe area groundwater.

e Determine whether there are impacted groundwater quality areas in the Yuba County and fringe
data gap areas that are reasonably attributed to rice agriculture.

e Determine whether additional root zone studies or groundwater quality monitoring are needed to
characterize the vulnerability of data gap area groundwater to rice agriculture.

3.3 Data Gap Analysis Approach

To achieve the data gap objectives, the CRC proposed the following approach, as described in Section
7.2.3 of the GAR (CRC 2013):

1. Determine if additional groundwater quality data (such as Yuba County or California Department of
Water Resources [DWR]) are available to characterize rice-specific vulnerability.

2. Provide an overview of current and historical non-USGS groundwater quality data in the area, if
available.

3. Perform an inventory of existing groundwater wells such as those maintained by Yuba County or
DWR to locate dedicated shallow monitoring wells in Yuba County that could be used for a
monitoring effort as part of the LTILRP.
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SECTION 3 —~ GROUNDWATER QUALITY DATA GAP ASSESSMENT PLAN
Review Yuba County groundwater quality reports and groundwater management plans.

Coordinate with Yuba County Water Agency (YCWA) and DWR to obtain additional groundwater
quality data.

Identify appropriate water quality information and perform additional water quality analysis, with
mapping and graphing of results, similar to those presented in Section 5 of the GAR (CRC 2013).

Assess the applicability of the additional data to the rice-specific evaluation:

a. Determine if existing groundwater wells are located in or directly downgradient of rice fields
and whether sufficient background (upgradient) water quality data are available for comparison
with downgradient groundwater quality.

b. Determine if other land uses in Yuba County adjacent to rice fields might influence the quality of
groundwater underlying the rice fields.

Perform additional geographic information system (GIS) soil mapping and evaluation to assess the
similarity of the subbasin soil characteristics to similar drainage classes in other counties, including
northern Glenn County and eastern Sutter and Placer counties, and confirm the applicability of the
Yuba County analysis to the fringe areas. Evaluate duripan and other soil characteristics.

Identify whether additional root zone studies or implementation of groundwater quality monitoring
are needed, such as:

a. Perform additional nitrate studies in the coarser soil.

b. Determine if representative or trend monitoring is indicated, and identify appropriate shallow
monitoring wells to be used for monitoring, as needed.

c. ldentify constituents and frequency of recommended monitoring.

3.4 Proposed Elements to Resolve the Data Gaps

This section reviews the proposed data sources and analysis methods to achieve resolution of the data
gaps. Two major data sources were identified in the GAR (CRC 2013) to support further analysis:

Groundwater quality data in Yuba County

Refined review of soil data collected in the fringe areas and a comparison with soil data collected in
Yuba County to correlate groundwater quality data with fringe areas vulnerability designations

3.4.1 Yuba County Well Data Review

Two main types of well networks are currently sampled for groundwater quality in Yuba County:

YCWA monitoring wells: YCWA maintains dedicated water level monitoring wells that were installed
with assistance from DWR. Eight monitoring wells were installed in 2006, with two of them
developed as multiple-completion monitoring wells (they have separate depth intervals with
multiple screens so samples can be collected at multiple intervals within the same well). Six more
wells were constructed in 2011, with one multi-completion well. During well development, samples
were collected and analyzed for basic water quality constituents. Well information and sampling
data are reported in the Data Gap Analysis (Appendix C). Additional water quality information is
provided in the Yuba County Groundwater Management Plan (YCWA, 2010) and annual monitoring
reports.

DWR-sampled wells: DWR samples its own wells for water quality throughout the Sacramento
Valley. Ten of these wells, located in Yuba County, have been sampled every other year for a variety
of groundwater constituents for the past decade. Usually, five wells are sampled in odd-numbered
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SECTION 3 — GROUNDWATER QUALITY DATA GAP ASSESSMENT PLAN

years, and another five are sampled in even-numbered years. Sampling results are available on the
online Water Data Library (WDL) and are reported in the Data Gap Analysis (Appendix C). In
addition, historical sampling data from the 1960s through the 1980s provide groundwater quality
trend information.

A detailed review of these data sets and groundwater quality data will be used to determine the
vulnerability of groundwater quality underlying rice fields in Yuba County. The data will be reviewed
against maximum contaminant limits and plotted for trend analysis, and maximum values will be
mapped in relation to rice fields to determine the groundwater quality in the proximity of rice fields.

3.4.2  Fringe Areas Soil Data Analysis

In some fringe areas of the rice fields, no additional readily accessible monitoring wells were identified;
therefore, a detailed soil analysis will be performed in these areas to identify similarities in drainage
patterns to the Yuba County area and determine the existence of any soil layers that restrict flow. If the
fringe areas have soil characteristics similar the Yuba County area, the results from Yuba County
sampling and analysis will be correlated to the fringe areas.

GIS mapping of detailed Natural Resources Conservation Service Soil Survey Geographic (SSURGO) data
sets will be performed to evaluate depth to duripan, the location of other restrictive layers, and other
soil characteristics. Mapping similar to that performed for Yuba County and included in Section 6.5 and
Appendix H of the GAR (CRC 2013) will be performed.

3.5 Data Gap Analysis and Reporting

The data gap analysis was completed concurrently with this Workplan. Results of the analysis are
reported in Appendix C.

3.6 Data Gap Analysis Summary and Trend Monitoring
Conclusions

Conclusions of the data gap analysis verify that the analysis satisfies the objectives stated in the GAR
(CRC 2013). The primary conclusion is that the groundwater quality in the Yuba County groundwater
basin shows low levels of nitrate and salinity and thus, this area can also be considered low vulnerability,
like the rest of the rice areas in the Sacramento Valley. In addition, the fringe areas soil analysis showed
that the soils have similar characteristics to the soils in the Yuba County area (specifically well drained
surficial soils with water-restricting features in the subsoil), and therefore, the monitoring results in the
Yuba County rice growing areas can be applied to these other smaller fringe areas. The rice-specific
conceptual site model developed and described in the GAR (CRC 2013) identified specific applications,
such as:

Areas with similar soils, hydrogeology, and crop management practices could be reasonably concluded
to have the same low risk as areas that have been found to be low vulnerability due to high quality
groundwater.

This correlative approach between the rice farming areas is based on the fact that the generally large,
contiguous rice acreages in the Sacramento Valley are farmed continuously in rice with similar and
consistent rice-farming practices.

Six of the DWR monitoring wells in Yuba County were identified as additional wells that will be included
as part of the CRC Groundwater Quality Trend Monitoring Network for data review purposes. DWR
monitors these wells every other year and the results will be incorporated into the review and analysis
of the USGS Rice Wells sampling results. Information on these DWR wells and the schedule and
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SECTION 3 — GROUNDWATER QUALITY DATA GAP ASSESSMENT PLAN

constituents sampled are provided in Tables C-7 and C-8 of Appendix C. The CRC will not monitor the
DWR wells, but will use the data from DWR in its analysis.

The results of ongoing Yuba County DWR water quality monitoring and trend monitoring of USGS rice
wells will be evaluated in the Annual Monitoring Report after each sampling season for a complete
review of groundwater quality in the rice growing areas of the Sacramento Valley.
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Table A-1. Rice Groundwater Quality Trend Monitoring Well Details

Top and Bottom

DWR Well ID Mapping ID USGS State Well ID Latitude Longitude Year Built County Average Dipth to Well depth (ft | Perforation Depths Bottom of ‘Il\vllzltlesrei!aall
Water Level® (ft bls) bls) (ft bgs) Seal (fbls) Type

012NO03E18H001M 18HIM 385314121401701 38°53'12.90" 121°40'21.88" 1997 Sutter 33 50 40 to 45 35 Bentonite
012N002E09B002M 09B2M 385431121451401 38°54'30.56" 121°45'18.24" 1997 Sutter 3.4 29 19to 25 18 Bentonite
014N0O02E10R001M 10R1M 390416121433601 39°04'16" 121°43'36" 1997 Sutter 2.1 44 341039 29" Bentonite
015N002W16R001M 16R1M 390856122044301 39°08'54.05" 122°04'45.38" 1997 Colusa 3.6 35 25 to 30 20 Bentonite
015N002WO03E001M 03E1M 391059122043601 39°10'59.40" 122°04'41.10" 1997 Colusa 5.9 35 25 to 30 20 Bentonite
017NO03W35M001M 35M1M 391653122101401 39°16'54.46" 122°10'18.83" 1997 Colusa 2.0 35 25 to 30 20 Bentonite
017N002W14G001M 14G1M 391947122094501 39°19'46.34" 122°09'48.82" 1997 Colusa 3.4 35 25 to 30 20 Bentonite
018N001W27B001M 27B1M 392328121571501 39°23'27.50" 121°57'19.11" 1997 Glenn 3.8 33.5 23.51t0 28.5 20 Bentonite
018N002E09LO0IM 09L1M 392542121452501 39°25'35.40" 121°45'41.96" 1999 Butte 4.5 35 25 to 30 18 Bentonite
018N002W12G002M 12G2M 392545122015201 39°25'44.41" 122°01'56.53" 1997 Glenn 5.6 35 25 to 30 20 Bentonite
018NO01EO8DO01M 08D1M 392604121531801 39°26'05.43" 121°53'18.16" 1997 Glenn 4.1 38.5 28.5t033.5 23.5 Bentonite
019N0O03W25R001M 25R1M 392810122080901 39°28'14.87" 122°08'12.71" 1997 Glenn 4.5 38.5 28.5t033.5 20 Bentonite
019NO03W25E001M 25E1M 392824122091401 39°28'22.76" 122°09'51.42" 1997 Glenn 24 35 2510 30 20 Bentonite
019N001E22B001M 22B1M 392924121504801 39°29'24.94" 121°50'51.37" 1997 Butte 3.0 35 2510 30 20 Bentonite
019N002W23E001M 23E1IM 392931122031701 39°29'29.75" 122°03'21.01" 1998 Glenn 2.1 35.5 25.51030.5 20.5° Bentonite
019N001E09C002M 09C2M 393118121521401 39°31'18.1" 121°52'14.1" 2006 Glenn - 45 35 to 40 30 Bentonite
020N002E35J002M° 35J)2M 393230121422201 39°3229.6" 121°42'27.1" 2013 Butte 4.8 24.2 19.2t0 24.2 14.2° Bentonite
020N002W32J001M 32J1M 393235122055301 39°32'34.52" 122°05'56.82" 1997 Glenn 2.4 35 25 to 30 20 Bentonite
020N002W25A001M 25A1M 393353122013501 39°33'52.51" 122°01'39.34" 1997 Glenn 1.7 35 25 to 30 20 Bentonite
020N002EO8A001IM 08A1M 393630121455401 39°36'29.27" 121°45'56.86" 2006 Butte 6.0 35 25 to 30 21 Bentonite

®Water level averages are for the period of record for each well

® Inferred from verbal confirmation of USGS

“ New DWR Well ID for this replacement well is not currently available. Construction information in this report is updated to reflect the new well.
Source: USGS, 2015. All data in this Appendix provided by USGS; personal communication.
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SECTION 1

Introduction

The California Rice Commission (CRC) is a statutory organization representing approximately 2,500 rice
farmers who farm approximately 550,000 acres of Sacramento Valley rice fields. The CRC implements
water quality monitoring and reporting activities in compliance with the Waste Discharge Requirements
General Order R5-2014-0032 (Rice WDR) for Sacramento Valley Rice Growers, as specified in the
Monitoring and Reporting Program (MRP).

The CRC has monitored surface water quality since the 1980s under various programs of the Central
Valley Regional Water Quality Control Board (RWQCB). As directed in the 2014 Rice WDR, groundwater
quality trend monitoring is to be included as part of the monitoring program, as described in the
Workplan.

This groundwater Quality Assurance Project Plan (QAPP) serves as an attachment to the CRC Surface
Water QAPP, submitted to the RWQCB in April 2015 and reviewed by RWQCB staff in August 2015
(CRC 2015). Much of the information in the Surface Water QAPP is applicable to groundwater quality
monitoring. This groundwater-specific QAPP highlights the key information from the Surface Water
QAPP and includes groundwater-specific information that differs from the surface water information.
This groundwater QAPP generally follows a similar format and outline as the Surface Water QAPP
(where applicable), as specified in the 2010 CRC Order MRP, and should be considered a companion to
that document.

EN0724151024SAC 1-1



Distribution List

The Distribution Element provides for a comprehensive list of individuals and organizations that will
require a copy of this groundwater QAPP and subsequent revisions. These individuals and/or
organizations will retain a copy of the groundwater QAPP and are responsible for implementation of the
approved groundwater QAPP and assessment of compliance with the QAPP requirements.
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SECTION 2 — DISTRIBUTION LIST

Table 2-1. Distribution List

California Rice Commission Groundwater QAPP

Title

Name (Affiliation) Signature

Email

Tel. No.

Program Manager

Roberta Firoved/CRC

rfiroved@calrice.org

916-387-2264

Reporting Project Lead (CH2M HILL
[CH2M])

Lisa Porta/CH2M

Iporta@ch2m.com

916-286-0406

Monitoring Project Lead (Kleinfelder)

Sue Gardner/Kleinfelder

SGardner@kleinfelder.com

916-366-1701

Lead Field Technician

Mark Lee/Kleinfelder

mlee@kleinfelder.com

916-336-1701

Quality Assurance (QA) Officer

Jenny Krenz-
Ruark/CH2M

jkrenz@ch2m.com

608-318-0884

Regional Board Irrigated Lands Program

Sue McConnell/RWQCB

smcconnell@waterboards.ca.gov

916-464-4798

Regional Board Irrigated Lands Program
CRC Liaison

Ashley Shaddy/RWQCB

Ashley.Shaddy@waterboards.ca.gov

916-464-4857

Regional Board QA Officer

Renee Spears/SWRCB

Renee.spears@waterboards.ca.gov

916-341-5583

California Laboratory Services (CLS)

James Liang

jamesl@californialab.com

916-638-7301

2-2
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Project Organization

The Project Organization element provides a detailed breakdown of key participating individuals and
organizations and identifies their individual roles and responsibilities within the project. This element
also provides information about the chain of authority and the levels at which key decisions and project
assessment reviews will take place.

3.1 Involved Parties and Roles

Project organization for groundwater sampling activities will be similar to those described in Section 4.1
of the Surface Water QAPP (CRC 2015) with the following exceptions:

o Kleinfelder will perform all the field sampling and will remain the primary point of contact for the
lab. Kleinfelder will transfer chemistry results to CH2M for data review and reporting.

o The laboratory that will be used for analysis of the groundwater samples is California Laboratory
Services (CLS). It will perform analysis for all of the laboratory parameters.

e Itis expected that data entry for groundwater quality sampling will be performed in California
Environmental Data Exchange Network or other similar system as specified by the Executive Officer.

3.2 Responsibilities

The remainder of the roles and responsibilities for groundwater sampling will remain as described in
Section 4.2 of the Surface Water QAPP (CRC 2015).
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SECTION 4

Project Definition/Background

The Problem Definition/Background element provides for a statement of the Project objectives and an
overview of historical background for the problem the project is addressing. Existing and applicable
regulatory information should also be identified within this section.

4.1 Program Objectives

The CRC implements groundwater quality monitoring and reporting activities in compliance with the
Rice WDR. The CRC has monitored surface water quality since the 1980s, and under various programs of
the RWQCB, and as directed in the 2014 Rice WDR, will begin groundwater quality trend monitoring,
scheduled to begin in 2017.

The objectives of the Groundwater Quality Trend Monitoring Program are outlined in the MRP as
follows:

e To determine current water quality conditions of groundwater relevant to rice operations.

e To develop long-term groundwater quality information that can be used to evaluate the regional
effects (that is, not site-specific effects) of rice operations and its practices.

The Groundwater Monitoring Advisory Workgroup (GMAW) developed a list of seven questions to be
answered through groundwater monitoring. Answers to each question were provided in Appendix | of
the Rice-Specific Groundwater Assessment Report (GAR; CRC 2013). However, trend monitoring was
developed with the objective of corroborating and/or clarifying those answers, especially to the
following GMAW questions:

1. What are irrigated agriculture’s impacts to the beneficial uses of groundwater and where has
groundwater been degraded or polluted by irrigated agricultural operations (horizontal and vertical
extent)?

4. What are the trends in groundwater quality beneath irrigated agricultural areas (getting better or
worse) and how can we differentiate between ongoing impact, residual impact (vadose zone) or
legacy contamination?

In addition, trend monitoring may help to answer GMAW question 3 by further validating the answer
provided in the GAR:

3. To what extent can irrigated agriculture’s impact on groundwater quality be differentiated from
other potential sources of impact (e.g., nutrients from septic tanks or dairies)?

The approved GAR (CRC 2013) provides a comprehensive groundwater quality analysis, including data
from a network of 28 U.S. Geological Survey (USGS) rice wells used to monitor shallow groundwater
quality underneath rice fields. Because of the wells’ proximity to the rice fields and their representation
of shallow groundwater, a subsample of the USGS rice well network will be used for groundwater trend
monitoring. The USGS has informally confirmed that the CRC may collaborate with the National Water
Quality Assessment (NAWQA) team in Sacramento, California, to obtain its sampling results and gain
access to these wells for further sampling.

4.2 Approaches to Meet Objectives

The approaches that will be used to achieve the program objectives are shown in Table 4-1.
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SECTION 4 — PROJECT DEFINITION/BACKGROUND

Table 4-1. MRP Plan Objectives and Approaches
California Rice Commission Groundwater QAPP

MRP Plan Objective

Approach to Achieving the Objective

1. Determine current water quality conditions of At representative locations under rice fields, collect samples
groundwater relevant to rice operations. of select representative constituents for analysis and compare
monitoring results against water quality objectives and
thresholds.
2. Develop long-term groundwater quality information Evaluate water quality monitoring results to identify water
that can be used to evaluate the regional effects of quality concerns; compare monitoring results over the
rice operations and practices. duration of monitoring to identify changes in quality.
3. Support the development and implementation of the Monitoring, data analysis (overall trends, spatial and temporal
Rice WDR. trends), reporting management practice implementation, and
submit annual monitoring report (AMR).
4. Verify the adequacy and effectiveness of the Rice Monitoring, data analysis, and submit AMR.
WDR’s conditions.
5. Evaluate the Coalition Group’s compliance with the Monitoring, data analysis, and submit AMR.

terms and conditions of the Rice WDR.

4.3  Applicable Regulatory Information

The CRC implements groundwater quality monitoring and reporting activities in compliance with
RWQCB Order R5-2014-0032, Waste Discharge Requirements General Order for Sacramento Valley Rice

Growers, and associated MRP Order R5-2014-0032.

The performance goals for this project are guided by the Basin Plan Numeric Water Quality Objectives
for the Sacramento River Watershed (Table 7 of Attachment B of the 2014 MRP) and U.S. Environmental
Protection Agency (EPA) Maximum Contaminant Levels (MCLs). Table 4-2 displays the applicable
performance goals for this program. It should be noted that the other parameters being collected do not
have established performance goals applicable to groundwater.

Table 4-2. Established Performance Goals for Constituents of Interest
California Rice Commission Groundwater QAPP

Parameter

Performance Goal

Chloride

2502 (mg/L)

Conductivity (at 25°C)

900-16002 (umhos/cm)

Nitrate + nitrite (as N) 10 (mg/L)
pH 6.5-8.5
Sulfate 2502 (mg/L)

Total dissolved solids

5002 (mg/L)

a Secondary Maximum Contaminant Level (MCL)

Notes:
°C = degree(s) Celsius
umhos/cm = micromhos per centimeter
mg/L = milligram(s) per liter
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SECTION 4 — PROJECT DEFINITION/BACKGROUND

4.4  Decisions or Qutcomes

WDR monitoring of groundwater beneath rice lands is expected to:

e Assess compliance with the Rice WDR
e Determine conditions of groundwater beneath rice lands
e Aidin development of long-term groundwater quality trend information

4.5  Project Background and Historic Information

Project background and historical information is provided in Section 5.5 of the Surface Water QAPP
(CRC 2015).
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Project Description

The Project Description element provides for a summary of all work that is to be performed and the
schedule for implementation. This element also provides for a detailed description of the geographical
area where sampling is to be performed.

5.1 Detailed Summary of Work to Be Performed

This groundwater QAPP presents the Rice WDR requirements for the initial groundwater quality trend
monitoring schedule to be initiated in 2017.

Monitoring parameters are shown in Table 5-1. All monitoring wells and all parameters will be
monitored during the initial monitoring year. After the initial monitoring year, monitoring shall be
conducted on a rotating basis, with half of the wells monitored the second year, and the other half
monitored the following year. Group B parameters are to be monitored in the first year, then once every
5 years. This rotating monitoring schedule will continue unless modified by the Executive Officer. After
the third monitoring year, the CRC may request a reduction in groundwater monitoring for approval by
the Executive Officer. The USGS is scheduled to monitor its entire rice well network in the summer of
2017. The CRC will coordinate with the USGS to obtain the sampling data.

Table 5-1. Groundwater Monitoring Parameters
California Rice Commission Groundwater QAPP

Field Measurement Laboratory Measurement
Group A (annual sampling)
Conductivity (at 25 °C) (umhos/cm) v
pH (standard units) v
Dissolved oxygen (DO) (mg/L) v
v

Temperature (°C)

Total dissolved solids (TDS) (mg/L)

Nitrate + nitrite as nitrogen (mg/L)

Total ammonia as nitrogen (mg/L)

Group B (sampled initially, then once every 5 years)

Anions (carbonate, bicarbonate, chloride, and sulfate)

Cations (boron, calcium, sodium, magnesium, and potassium)

Notes:

°C = degree(s) Celsius
umhos/cm = micromhos per centimeter
mg/L = milligram(s) per liter

5.2 Schedule of Major Project Work Benchmarks

The schedule for project milestones is summarized as follows:

o  Well Sampling: Sampling will be initiated in 2017, as described under Project Schedule section.
Sampling will continue annually through 2019, when the CRC may request a reduction in monitoring,
if warranted.
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SECTION 5 — PROJECT DESCRIPTION

e AMR: The AMR is due to the RWQCB on December 31 of each year. The information required for
inclusion in the AMR is detailed in the Rice WDR.

5.3 Detailed Geographical Information
53.1 Selected Wells

A subsample of the USGS rice well network was selected for groundwater trend monitoring. Wells were
selected for their proximity to rice lands and representativeness of the surrounding area. The 20

selected monitoring wells, along with information about each well, are listed in Table 5-2. Figure 2-2 of
the Groundwater Trend Monitoring Workplan shows the locations of these wells.

Table 5-2. Groundwater Quality Monitoring Wells
California Rice Commission Groundwater QAPP

Well Top and Bottom
DWR State Mapping Depth Perforation Depths

Well Number ID Latitude Longitude (ft bgs) (ft bgs) Subbasin  County
012NOO3E18H001M 18H1M 38°53'12.90"N 121°40'21.88"W 50 40 to 45 Sutter Sutter
012N0O02E09B002M 09B2M 38°54'30.56"N 121°45'18.24"W 29 19to 25 Sutter Sutter
014NO02E10R001M 10R1M 39°04'15.43"N 121°43'39.14"W 44 34 to 39 Sutter Sutter
015N002W16R001IM  16R1M 39°08'54.05"N  122°04'45.38"W 35 2510 30 Colusa Colusa
015N002WO3E001IM  03E1IM 39°10'59.40"N  122°04'41.10"W 35 2510 30 Colusa Colusa
017NO03W35M001M 35M1M  39°16'54.46"N  122°10'18.83"W 35 2510 30 Colusa Colusa
017N002W14G001M  14G1M 39°19'46.34"N 122°9'48.82"W 35 2510 30 Colusa Colusa
018N001W27B001IM  27B1M 39°23'27.50"N 121°57'19.11"W 335 23.5t028.5 West Butte Glenn
018N0O02EOSLO01IM 09L1M 39°25'35.40"N 121°45'41.96"W 35 25to 30 East Butte Butte
018N002W12G002M  12G2M 39°25'44.41"N  122°01'56.53"W 35 2510 30 Colusa Glenn
018NO01EO8DO01IM  08D1M 39°26'05.43"N  121°53'18.16"W  38.5 28.5t033.5 West Butte  Glenn
019NO03W25R001M  25R1M 39°28'14.87"N  122°08'12.71"W  38.5 28.5t033.5 Colusa Glenn
019NO03W25E001M  25E1IM 39°28'22.76"N  122°09'51.42"W 35 2510 30 Colusa Glenn
019N001E22B001M 22B1M 39°29'24.94"N 121°50'51.37"W 35 25to 30 East Butte Butte
019N002W23E001IM  23E1IM 39°29'29.75"N  122°03'21.01"W  35.5 25.5t0 30.5 Colusa Glenn
019N001EO9CO02M  09C2M 39°31'18.1"N 121°52'14.1"W 45 35to0 40 West Butte  Glenn
020N002E35J002M2  35J2M 39°32'29.6"N 121°42'27.1"W 24.2 19.2t0 24.2 East Butte  Butte
020N002W32J001M  32J1M 39°32'34.52"N  122°05'56.82"W 35 2510 30 Colusa Glenn
020N002W25A001M  25A1M 39°33'52.51"N  122°01'39.34"W 35 2510 30 Colusa Glenn
020NO02EO8AQ01IM  08A1M 39°36'29.27"N  121°45'56.86"W 35 2510 30 East Butte  Butte

a New DWR Well ID for this replacement well is not currently available. Construction information in this report is updated to

reflect the new well.
Notes:

DWR
ft bgs
ID =

identification

5-2

California Department of Water Resources
foot (feet) below ground surface
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SECTION 5 — PROJECT DESCRIPTION

5.4 Site Photos

Photos of all sampling sites will be taken during the first sampling event and at any time where the
sampling conditions are not typical.

5.5 Project Schedule

Sampling will occur annually during the month of August, which is peak rice growing season. Samples
will be collected before the fields are drained to assess the initial influence of rice field flooding on
groundwater levels and potential nutrient migration to the water table.

The USGS is scheduled to monitor its entire rice well network in the summer of 2017 and will collect
samples for water quality analysis. Based on the USGS sampling schedule, the CRC is proposing to adjust
the trend monitoring sampling schedule accordingly, with rice well monitoring starting in 2017. The CRC
will coordinate with the USGS to obtain the sampling data in the same manner as it did during the
development of the GAR (CRC 2013).

Table 5-3 shows the proposed monitoring schedule for each parameter group listed in Table 5-1. All
monitoring wells and all parameters will be monitored by the USGS in the summer of 2017. Per MRP
requirements, after the initial monitoring year, monitoring shall be conducted on a rotating basis, with
half of the monitoring wells monitored during the second year (2018) and the other half monitored the
next year (2019). Group B parameters are to be monitored in the first year (2017), then once every

5 years. This rotating monitoring schedule will continue unless modified by the RWQCB Executive
Officer. After the third monitoring year, the CRC may ask the Executive Officer to approve a reduction in
groundwater monitoring.

Table 5-3. Groundwater Monitoring Schedule (sampling will occur in August)
California Rice Commission Groundwater QAPP

DWR Well ID 20172 2018 2019° 2020 2021 2022
012NOO3E18HO01M A B A A A B
012NO002E09B002M A B A A A B
014N0O02E10R001M A B A A A B
018N001EO8D0O01M A B A A A B
019N001E22B001M A B A A A B
019NO01E09C002M A B A A A B
020NO02E35J002M¢© A B A A A B
018N001W27B001M A B A A A B
018N002E09LO0IM A B A A A B
020NO02EO8A001IM A B A A A B
015N002W16R001M A B A A A B
019NO03W25R001M A B A A A B
019NO03W25E001M A B A A A B
015N002WO03E001IM A B A A A B
019N002W23E001M A B A A A B
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Table 5-3. Groundwater Monitoring Schedule (sampling will occur in August)
California Rice Commission Groundwater QAPP

DWR Well ID 20172 2018 2019° 2020 2021 2022
017NO03W35M001M A B A A A B
017N002W14G001M A B A A A B
020N002W32J001M A B A A A B
020NO02W25A001M A B A A A B
018N002W12G002M A B A A A B

aUSGS is scheduled to sample the entire Rice Wells network for water quality constituents.
bThe 2019 AMR will determine if a reduction in sampling will be proposed to the Executive Officer.

¢ New DWR Well ID for this replacement well is not currently available. Construction information in this report is updated to
reflect the new well.

Notes:

A = field parameters, total ammonia, nitrate-nitrite, and total dissolved solids.
B = anions and cations; see Table 5-1.

DWR = California Department of Water Resources

ID = identification

5.6  Project Constraints

Constraints to the monitoring program may arise under extreme weather conditions. Extremely wet
weather, though highly unlikely, may limit access to the monitoring locations. Extremely dry weather
may limit the amount of water present in the wells.

Another project constraint could be due to well inaccessibility because of obstruction by farming
equipment. In this case, arrangements with the landowner will be made to sample on an alternate day
within the same month. If the well is found to be damaged or the cap cannot be removed for sampling,
the USGS will be contacted for advice on how to proceed.
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SECTION 6

Quality Objectives and Criteria for
Measurement Data

The Quality Objectives (QC) and Criteria element provides the QC objectives as well as the performance
criteria to achieve those objectives. The analytical measurements must meet the requirements defined
for a particular method. The completeness criteria (90 percent) will be calculated and reported with the
submittal of each AMR.

6.1 Data Quality Objectives

Data quality objectives are identical to those described in Section 7.1 of the Surface Water QAPP (CRC
2015) and include accuracy, precision, and completeness. These data quality objectives apply to both
field monitoring and laboratory analyses. Table 6-1 outlines acceptable data quality criteria for field and
laboratory monitoring. Additional details regarding the calculation of accuracy, precision, and
completeness can be found in Section 7.1 of the Surface Water QAPP (CRC 2015).
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SECTION 6 — QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

Table 6-1. Data Quality Objectives and Criteria for Measurement Data (adapted from Appendix B of 2010 MRP Attachment C)
California Rice Commission Groundwater QAPP

Requirements

Group Parameter Accuracy Precision Recovery Completeness
w0 Dissolved Oxygen +0.5 mg/L +0.50r 10% NA 90%
[
§ Temperature +0.52C +0.50r5% NA 90%
[
-] Conductivity +5% +5% NA 90%
()]
w pH by Meter +0.5 units +0.50r5% NA 90%
H Conventional Standard Reference Materials (SRM, CRM, | Laboratory duplication, blind field Matrix spike 80% to 120% or 90%
ES Constituents in Water | PT) within 95% Cl stated by provider of duplicate, and MS/MSD control limits at + 3 standard
g material If not available then with 80% to +25% RPD if Result >10X the MDL. deviations based on actual lab
> 120% of true value. Laboratory duplicate minimum. data.
o
‘5 Trace metals in water | Standard Reference Materials (SRM, CRM, Field duplicate, laboratory Matrix spike 75% to 125%. 90%
S PT) 75% to 125%. duplicate, and MS/MSD + 25% RPD,
3 if result >10X MDL.

Notes:

°C = degree(s) Celsius

cl = confidence interval

CRM = certified reference material

MDL = method detection limit

mg/L = milligram(s) per liter

MS/MSD =  matrix spike/matrix spike duplicate

PT = proficiency test

RPD = relative percent difference

SRM = standard reference material
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SECTION 6 — QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

6.2 Laboratory Performance Criteria Goals

Table 6-2 lists the approved analytical methods and target reporting limits (RLs) for the analytes
included in the Groundwater Quality Monitoring Program.

Table 6-2. Performance Criteria Goals (Methods and Reporting Limits)
California Rice Commission Groundwater QAPP

Matrix Chemical Method RL Units

General Physical Parameters

Water Total dissolved solids SM 2540C 10 mg/L
Nutrients
Water Nitrate + nitrite (as N) EPA 300 / SM 4500 0.05 mg/L
Water Total ammonia (as N) SM 4500 NH3 0.1 mg/L
Minerals
Water Carbonate SM 23208 5.0 mg/L
Water Bicarbonate SM2320B 5.0 mg/L
Water Chloride EPA 300 0.5 mg/L
Water Sulfate EPA 300 0.5 mg/L
Water Boron EPA 200.7 1.0 mg/L
Water Calcium EPA 200.7 1.0 mg/L
Water Sodium EPA 300 1.0 mg/L
Water Magnesium EPA 200.7 1.0 mg/L
Water Potassium EPA 300 1.0 mg/L
Notes:
EPA = U.S. Environmental Protection Agency
mg/L = milligram(s) per lite
RL = reporting limit

The CRC will continue to contract with CLS for laboratory services. CLS is located at 3249 Fitzgerald Road,
Rancho Cordova, California, 95742. The contact number for CLS is 916-638-7301.

6.3 Monitoring Parameters with Practical Quantitation
Limits (PQLs) and Analytical Methods

The requirements for practical quantitation limits and MDLs, as described in Section 7.3 of the Surface
Water QAPP (CRC 2015), remain the same for groundwater sampling. QC measurements of
representativeness, comparability, completeness, precision, and accuracy are required and will be
calculated as described in Section 7.3 of the Surface Water QAPP (CRC 2015).
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SECTION 7

Special Training Needs/Certification

The Special Training Needs/Certification Element provides information regarding any training that is
required for field, laboratory, and other project staff and lists the individuals or organizations that are
responsible for ensuring that the training is adequate and completed.

Similar procedures for personnel training and management, as outlined in Section 8 of the Surface
Water QAPP (CRC 2015), will be followed. Additional procedures specific to groundwater sampling are
included below.

7.1  Project Field Personnel Training

Field Sample Collection Training specific to groundwater sampling will be conducted at the beginning of
each monitoring season. This training will include instruction on the following:

e Site conditions documentation

e Proper use and decontamination of non-disposable field equipment such as the water level meter
and completion of the Field Observation Data Sheet (water level log)

e Use of the YSI multi-probe water quality field parameter monitoring meter, including calibration,
operation, end of day calibration, and documentation on the field form

e Sample collection, labelling, and transportation to the laboratory

e QC sample collection including field blanks, trip/travel blanks, duplicates, matrix spike/matrix spike
duplicates (when, where, what)

e Unique sample handling (i.e. field filtering, short hold times)
e Chain of custody requirements and documentation

e Order of operations (open well caps, water levels, monitoring wells in order of clean to dirty,
purging, and sample collection)

7.2 Training Renewal

Members of the field crew are to undergo Field Sample Collection Training once per season, prior to the
first time they collect samples during the season.

7.3 How Training is Provided

The Lead Field Technician, or his designee, will provide training; prior to the first time a person collects
samples during the season. The training will be provided in-office, or as a tail-gate meeting prior to
sample collection.

/4  Training Documentation

Training will be documented on the form included as Attachment B1 to this QAPP. Each person receiving
training will complete one form. The form will be signed by the person receiving and by the person
providing the training. The training elements included in the training will be initialed.
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7.5 Training Records

The Lead Field Technician will maintain the training documentation records.
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SECTION 8

Documents and Records

The documents and records element describes the required documents and records necessary for
project quality assurance, including the project QAPP.

Copies of field sheets, chain-of-custody forms, and original preliminary and final laboratory reports must
be kept and made available for review by RWQCB staff as needed. The project field crew must retain
original field logs. The project contract laboratory shall retain original chain-of-custody forms and
copies of the preliminary and final data reports for a period of no less than 5 years.

Kleinfelder will collect records for sample collection and field analyses. Samples will be sent to CLS for
chemistry analysis and will include a chain-of-custody form. CLS will generate records for sample receipt
and storage, analyses, and reporting.

All records generated by this project will be stored at the CRC office. The laboratory records pertinent to
this project will be maintained at the lab, Kleinfelder, CH2M, and CRC offices. The parties responsible for
maintaining the records for this project are as follows:

e Sue Gardner, Kleinfelder Field Project Manager, will maintain all sample collection, chain-of-custody,
and field analysis forms.

e Field Project Manager and CRC Program Manager will maintain all records associated with the
receipt and analysis of samples analyzed.

e CH2M will maintain a database of all field and laboratory records.
e CLS laboratory director will maintain the laboratory records.

e CRC Program Manager will oversee the actions of these persons and will arbitrate any issues relative
to record retention and any decisions to discard records.

The CRC will maintain copies of the records in the form of the AMR indefinitely, along with an electronic
database.

8.1 Reporting Format
8.1.1 Field Sheets and Lab Reports

Table 8-1 lists the forms and reports that are produced during sampling events as part of the CRC’s
Groundwater Quality Monitoring Program. Meter calibration and field data sheets are provided in
Attachment B2 to this QAPP.

Table 8-1. Forms and Reports Produced for Sampling Events
California Rice Commission Groundwater QAPP

QC Form Required Documentation
Meter Calibration Log 1 per sampling event Field Crew — Field Project Manager
Field Data Sheet 1 per site, per sampling event Field Crew — Field Project Manager
Chain of Custody — CLS 1 per site, per sampling event Field Crew — CLS— Included in CLS Results Report

— Field Project Manager

CLS Results Report 1 per event CLS — Field Project Manager
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SECTION 9

Sampling Process Design

The Sampling Process Design element provides for discussion on the Project’s data collection design in
relation to the Project’s objectives. These sections include a description of the monitoring approach.

9.1 Data Collection Design and Rationale

The rice-specific GAR (CRC 2013) provides a comprehensive groundwater quality analysis for areas
farming rice and includes data from a network of 28 rice wells developed, maintained, and sampled by
the USGS. Because of the network’s proximity to the rice fields and its representation of shallow
groundwater, the USGS rice well network has been useful for assessing shallow groundwater quality
underneath the rice fields. Based on the conclusions of the analysis, the GAR (CRC 2013) provided
recommendations to sample seven USGS Rice Wells for the trend monitoring network. After discussions
with RWQCB staff, CRC compromised and settled on sampling 20 wells from the current active network.

As described in the Groundwater Trend Monitoring Workplan, the CRC selected 20 of the active wells in
the USGS monitoring network to be part of the trend monitoring network based on a detailed land use
representation analysis that was performed for each of the 28 original USGS rice wells. A summary of
the analysis for the 20 selected trend monitoring rice wells is found in Section 2.4.1.1 of the Trend
Monitoring Workplan. While most of the USGS rice wells are surrounded by land used to grow rice and
are therefore representative of rice agriculture, a few wells are located closer to the edges of the core
rice growing area and might be influenced by other land uses.

Currently, 24 USGS Rice Wells are active and used for water level monitoring and groundwater quality
sampling. After two full network sampling events, the USGS used five network wells for trend
monitoring as part of the USGS National Water Quality Assessment (NAWQA) Cycle Il groundwater
monitoring activities (from 2004 to 2014). Under the current monitoring program, now in Cycle Ill (2014
to 2024), water level monitoring is conducted bi-annually. In 2017, water quality monitoring will include
the full network of active wells. The USGS has informally confirmed that the CRC may collaborate with
the NAWQA team in Sacramento to obtain its sampling results and gain access to these wells for further
sampling.

9.2 Monitoring Schedule for Each Location

Table 5-3 shows the proposed monitoring schedule for Group A and B parameters, as listed in the MRP.
All monitoring wells and parameters will be monitored by the USGS in the summer of 2017. Per MRP
requirements, after the initial monitoring year, monitoring will be conducted on a rotating basis, with
half of the monitoring wells monitored during the second year (2018) and the other half monitored
during the next year (2019). Group B parameters will be monitored in the first year (2017) and then
once every 5 years. This rotating monitoring schedule will continue unless modified by the RWQCB
Executive Officer. After the third monitoring year, the CRC may ask the Executive Officer to approve a
reduction in groundwater monitoring.

9.3 Type and Total Number of Samples, Matrices, and
Runs/Trials Expected for the Project

Appropriate sample bottles and volumes will be collected for each analyte of interest.
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SECTION 9 — SAMPLING PROCESS DESIGN

9.4 Sample Locations

Figure 2-2 of the Groundwater Trend Monitoring Workplan shows the locations of the 20 USGS rice
wells identified for the Groundwater Quality Trend Monitoring Program. They are all located within or in
close proximity to rice fields.

9.5 Site Inaccessibility

In the event a well is not accessible for sampling because of obstruction by farming equipment,
arrangements with the landowner will be made to sample on an alternate day within the same month.

9.6 Ciritical Project Data

All groundwater data collected for this project are considered critical to the program. A complete
dataset is important for both determining current groundwater quality conditions, and in developing a
long-term groundwater quality dataset for establishment of trends.

9.7 Variability

Variability is expected in the data, however, sampling at the same time each year will help to reduce
environmental variability. Weather conditions, market conditions (changing the acreage of rice planted),
and water availability are all environmental sources of variability outside of the CRC’s control.

9.8 Biasand Interpretation

The groundwater quality trend monitoring program was developed to prevent bias from influencing the
outcomes. Samples are collected in the field by Kleinfelder, analyzed by CLS, and the results compiled
and reviewed by CH2M. No single person has control of the outcome of the data or report.

Several members of the CH2M team, along with the CRC Program Manager, review all final reports. This
enables the interpretation of the results to be reviewed by several people before submission to the
RWQCB for review by their staff.
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SECTION 10

Sample Collection Methods

The Sample Collection Methods element provides for information regarding how samples will be
collected consistently between all locations and by all sampling staff. The methods for sample collection
preparation, physical collection, handling, and transportation must include measures to avoid
contamination, ensure accurate tracking, and preserve sample integrity for analysis.

10.1 Criteria for Acceptable Versus Unacceptable Water
Samples

Acceptable water samples will be delivered to the laboratory at the required holding temperature. The
analyses will be performed within the required holding time for the method. Sample bottles and seals
will be intact, and a chain-of-custody form will accompany the samples.

During the summer, there may not be enough time for samples collected late in the day to be chilled to
the required 4°C temperature. In the event that a sample is collected late in the day, iced immediately,
and delivered per the standard transport procedures, this sample will be deemed to be in compliance
with sample preservation requirements.

Samples that are not intact, are broken, are not at the correct temperature, or are analyzed outside the
holding time will be considered unacceptable.

10.2 Sample Collection Method Standard Operating

Procedures

The CRC has developed Groundwater Sample Collection Standard Operating Procedures (SOPs) for this
project (Attachment B3). These SOPs are briefly outlined below.

10.2.1 Well Condition Documentation

Photo documentation will be used to track the physical conditions at each sampling point during the
first monitoring event. If conditions change at the site, additional photos will be taken. Special care will
be taken to document non-typical conditions. Notes will be taken to document any issues with accessing
the well, including apparent well damage.

10.2.2 Field Instrument Calibration and Documentation

Field instruments will be calibrated at the beginning of each sample day, prior to instrument use. A final
calibration check will be performed at the end of each sample day to document any variances in the
meter’s readings. Calibration logs will be included with the sample event’s field sheets.

All meters are sent to the manufacturer annually for routine maintenance and as needed if problems are
encountered during use.

10.2.3 Water Level Measurements

Static water level measurements will be taken with a conductivity sensing water level meter prior to
purging and sampling a well. The measurement procedure is outlined in Attachment B3 to this QAPP.
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10.2.4 Groundwater Monitoring and Sample Collection

A groundwater sample is collected from a monitoring well after removing the standing water from the
well casing. This is accomplished by purging a minimum of three but not more than five well casing
volumes of water, thereby causing water from the aquifer to flow into the well via the well screen. The
purging and sampling procedure is explained in more detail in Attachment B3 to this QAPP.

10.2.5 Sample Integrity and Post-Purge Procedures

The sample collection personnel will us a new pair of nitrile gloves prior to performing each task
(calibration, opening wells, taking water levels, purging wells, and sample collection). If the gloves come
into contact with a contaminated surface or substance, the gloves will be discarded and a new pair of
gloves donned.

After the well has been sampled, the high-density polyethylene tubing and foot valve will be removed
from the well and discarded. The well casing cap will be replaced and the outer protective housing
locked.

10.3 Sample Container Sizes, Preservation, and Transportation

Sample handling and custody procedures are described in Section 12 of the Surface Water QAPP (CRC
2015) and will be followed during groundwater sampling. Table 10-1 displays sample container, volume,
preservation, and holding time information for the parameters of interest for groundwater sampling.

Table 10-1. Water Sample Analysis Sample Containers, Volume, Preservation, and Holding Time (adapted from
Appendix D of the 2010 MRP)
California Rice Commission Groundwater QAPP

Parameters for Analysis Sample Initial Field Maximum Holding Time (analysis
in Water Samples Specified Containers Volume Preservation must start by end of max)

Total Suspended Solids Polyethylene bottle 1 liter Cool to 6°C, dark 7 days at 6°C, dark

Nitrate + Nitrite (as N) Polyethylene bottle 1 liter Cool to 6°C, dark 48 hours at 6°C, dark

Total Ammonia (as N) Polyethylene bottle 500 mL Cool to 6°C, dark 48 hours at 4°C, dark or, if acidified,
28 days at 6°C, dark

Chloride and Sulfate Polyethylene bottle 300 mL Cool to 6°C, dark 28 days at 4°C, dark

Carbonate and Polyethylene bottle 300 mL Cool to 6°C, dark 14 days at 6°C, dark

bicarbonate

Cations Polyethylene bottle 300 mL Cool to 6°C, dark 28 days at 4°C, dark

Notes:

°C = degree(s) Celsius

mL = milliliter(s)

10.4 Sample Equipment Cleansing and Decontamination

Sample equipment cleansing and decontamination procedures are discussed in the Groundwater
Sample Collection SOP (Attachment B3). In addition, the YSI meter used for field parameter
determination will be used aboveground with a flow through cell attached to the meter. The system will
be purged of water after each use and decontaminated. As the meter does not go down the well hole, it
will not affect sample or groundwater quality.
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SECTION 10 — SAMPLE COLLECTION METHODS

10.5 Corrective Action Measures for Problematic Situations

A 1-liter amber bottle will be filled with sample water at each location during each event to serve as
backup water.

If bottle breakage occurs and no backup sample is available, the site will be resampled within the same
week and the samples will be submitted for analysis.

10.6 Field Procedures

Photo Documentation: Photo documentation will consist of providing a representative photo for each
site. When site conditions are unique or out of the ordinary, a photo will be taken and the conditions
noted on the field data sheet.

Recognize and Avoid Potential Sources of Contamination: Field personnel must be instructed in the
proper collection of samples prior to the sampling event and in how to recognize and avoid potential
sources of contamination. These instructions will be discussed during the required Field Sample
Collection Training, which is part of the monitoring program.

Acceptable versus Unacceptable Sample: Field personnel must be able to distinguish acceptable versus
unacceptable water samples in accordance with pre-established criteria, as described previously.

Sample Bottles: Sample containers must be new, pre-cleaned, and certified to be free of contamination
according to the EPA specification for the appropriate methods. Sample bottles will be provided by the
analytical laboratories or purchased through a supply company. Samples will be held on wet ice (4°C)
until delivered to the laboratory for analysis or sample control. Backup samples will be collected and
held in secure sample control (4°C) until the initial data analyses are complete.

Decontamination: All field and sampling equipment that comes in contact with field samples must be
decontaminated after each use in a designated area to minimize cross-contamination. Decontamination
procedures (proper procedures for how and when to clean the equipment) are specified in the
Groundwater Sample Collection SOP (Attachment B3). In addition, the YSI meter used for field
parameter determination will be used aboveground with a flow through cell attached to the meter. The
system will be purged of water after each use and decontaminated.

Sample Numbering: All samples are to be identified with a unique number to ensure that results are
properly reported and interpreted. Samples must be identified by the site, sampling location, matrix,
sampling equipment, and sample type (that is, normal field sample or QC sample). The Field Project
Manager provides the Lead Field Technician with sample ID information prior to the sampling event.
This sample ID is recorded on the bottle and the chain-of-custody form as the basis of reporting used by
the laboratories.

Custody and Documentation: The Field Project Manager is responsible for ensuring that the field
sampling team adheres to proper custody and documentation procedures. A master binder of field
datasheets shall be maintained for all samples collected during each sampling event. The QA Officer is
responsible for confirming adherence to custody and documentation requirements described herein.

Documentation: All field activities must be adequately and consistently documented to ensure
defensibility of any data used for decision-making and to support data interpretation. Pertinent field
information must be recorded on the field sheets, along with field measurements.

Corrective Action: For the fieldwork, Kleinfelder staff will communicate problems via cell phone. The
Kleinfelder team will communicate the issue with the Program Manager at the CRC. The Program
Manager will communicate any changes in the monitoring schedule and/or site locations to the RWQCB.
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SECTION 10 — SAMPLE COLLECTION METHODS

All corrective action procedures are documented immediately through e-mail communication and the
semi-annual reports and AMRs.
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SECTION 11

Sample Handling and Custody

The Sample Handling and Custody element provides a discussion of the sample integrity maintenance
requirements as well as tracking and chain-of-custody procedures. The components of this element
must describe the efforts that will be taken to ensure the physical and chemical integrity of a sample
from collection to disposal.

11.1 Identify Sample Holding Times, Integrity, and Storage
Measures

Refer to Table 10-1 for sample holding times, integrity, and storage measures.

11.2 Corrective Action for Samples That Do Not Meet
Preservation and/or Holding Times

Corrective action for samples that do not meet preservation and/or holding times will be addressed as
discussed in Section 12.2 of the Surface Water QAPP (CRC 2015).

11.3 Physical Transport of Samples from the Field

Physical transport guidelines outlined in Section 12.3 of the Surface Water QAPP (CRC 2015) will be
adhered to for groundwater samples.

11.4 Sample Handling and Custody Documentation

Sample handling and custody documentation will be recorded on the COC form, as outlined in
Section 12.4 of the Surface Water QAPP (CRC 2015).

11.5 Sample Chain-of-Custody Procedures

Sample chain-of-custody procedures, as outlined in Section 12.5 of the Surface Water QAPP (CRC 2015),
will be maintained for groundwater sampling.

11.6 Individuals Responsible for Verifying Procedures
Procedures will be verified as described in Section 12.6 of the Surface Water QAPP (CRC 2015).

11.7 Field Custody Procedures

Field custody procedures outlined in Section 12.7 of the Surface Water QAPP (CRC 2015) will be
maintained for groundwater sampling.

11.8 Chain-of-Custody Forms

A chain-of-custody form will be completed after sample collection at each sampling event and prior to
sample shipment or release. The chain-of-custody forms will be filled out with indelible ink. The chain-
of-custody form, sample labels, and field documentation will be cross-checked to verify sample
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SECTION 11 — SAMPLE HANDLING AND CUSTODY

identification, type of analyses, sample volume, and number and type of containers. A standard chain-
of-custody form will be used to track possession of all samples.

Chain-of-custody forms should include the following items:

Sampler name

Name of person receiving the laboratory results

Address where results should be sent

Bottle temperatures and bottle condition at log-in

Sample identification

Type of analysis

Number of containers of each type (that is, plastic, glass, vial, whirlpak)
Sample collection date and time

Comments and/or special instructions

Sample relinquishment information (signature, print name, date).
Sample receipt information (signature, print name, date).

11.9 Sample Control Activities

Sample control activities, as outlined in Section 12.9 of the Surface Water QAPP (CRC 2015), will be
maintained for groundwater sampling.
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SECTION 12

Analytical Methods

The Analytical Methods and Field Measurements elements provide information regarding the specific
methods and procedures used to extract, analyze, and/or take measurements of the samples, as well as
the performance criteria. Specific methods are discussed in Section 12.7.

12.1 Methods and SOPs

The groundwater sample collection field method and SOP document is provided in Attachment B3. In
addition, several parameters will be monitored in the field.

Table 12-1. Field Analytical Methods
California Rice Commission Groundwater QAPP

Project Action Limit

Analyte Laboratory / Organization (units, wet or dry weight)
pH Field monitoring by Kleinfelder field staff Measured to the nearest 1.0 pH unit
Dissolved oxygen Field monitoring by Kleinfelder field staff Measured to the nearest 1.0 mg/L
Electrical conductivity Field monitoring by Kleinfelder field staff pumhos/cm
Temperature Field monitoring by Kleinfelder field staff °C
Turbidity Field monitoring by Kleinfelder field staff NTUs
Notes:
°C = degree(s) Celsius
umhos/cm = micromhos per centimeter
mg/L = milligram(s) per liter
NTU = nephelometric turbidity unit

12.2 Instrumentation and Kits Associated with Field and
Laboratory Measurements

Several instruments are used to measure field parameters. They include the following:

e Multiparameter instrument (Temperature, pH, Dissolved Oxygen, Electrical Conductivity): YSI 556
MPS

e Turbidity meter: LaMotte 2020

12.3 Sample Disposal Procedures

Sample disposal procedures outlined in Section 13.3 of the Surface Water QAPP (CRC 2015) will be
maintained for groundwater sampling.
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SECTION 12 — ANALYTICAL METHODS

12.4 Method and Instrument Performance Criteria,
Detection, and Quantitation Limits

See Table 6-2 for RLs. CLS’s SOPs will be obtained and compiled prior to the first sampling event and
reviewed for method and instrument performance criteria.

12.5 Corrective Action Measures and Documentation for
Test/Measurement Failure

Corrective action measures and failure documentation procedures outlined in Section 13.5 of the
Surface Water QAPP (CRC 2015) will be maintained for groundwater sampling.

12.6 Describe How Instruments Should Store and Maintain
Raw Data (Methods or SOPs may be referenced and
attached to the QAPP)

Raw data are not stored in the YSI probe or turbidity meter. CLS’s QAPP will describe how raw data are
stored by the laboratory.

12.7 Specify Laboratory Turnaround Times Needed

No specific turnaround time is needed; however, a 2-week turnaround is standard.

12.8 Additional Requirements Not Mentioned Above

12.8.1 a)Laboratory Corrective Actions

Corrective action measures should be discussed in the event of instrument failure or performance
criteria exceedances. Specific activities that will take place when a failure occurs must be discussed, and
the QA Office and the Field Project Manager must ensure the laboratory follows the corrective action
procedures stated in its QAPP.

When an out-of-control situation occurs, analyses or work must be stopped until the problem has been
identified and resolved. The analyst responsible must document the problem and its solution and all
analyses since the last control point must be repeated or discarded. The nature and disposition of the
problem must be documented in the data report that is sent to the RWQCB.

12.8.2 (b) Laboratory Calibration Curves

Laboratory adjustments to calibration curves and also to recovery acceptance limits are method
dependent. However, when these adjustments are changed during project implementation, these
changes need to be communicated to RWQCB staff to ensure that the new limits will meet the program
requirements.

12.8.3 (c) Alternative Analytical Methods

Analytical methods are to be identified by number, date, and regulatory citation. Analytical methods
used for chemistry analyses must follow a procedure approved by the EPA or provided in Standard
Methods for the Examination of Water and Wastewater (19*" Edition). When there is a program need to
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SECTION 12 — ANALYTICAL METHODS

analyze for contaminants that do not have an EPA or Standard Methods procedures, then the USGS,
American Society of Testing Materials (ASTM), and Association of Official Analytical Chemist (AOAC)
methods may be used by accredited laboratories.

Laboratory development of a performance-based method validation package and SOP are required
when analytes or quantification levels are outside the analyte list or differ by 10 times the measurement
levels stated in the published method. The validation package must include all data for the “Initial
Demonstration of Laboratory Capability,” which includes:

1. MDL studies (the analyst shall determine the MDL for each analyte according to the procedure in
Title 40 of the Code of Federal Regulation (CFR) Part 136, Appendix B, using the apparatus, reagents,
and standards that will be used in the practice of this method)

2. Initial precision and recovery
3. QCsamples, where applicable

4. Linear calibration ranges

12.8.4 (d) References for Analytical Methods

Article 3 (commencing with Section 100825) of Chapter 4 of Part 1 of Division 101 of the Health and
Safety Code provides pursuant to the analysis of any material required by this Program shall be
performed by a laboratory that has accreditation or certification. Specific method modifications may be
approved by the Executive Officer of the RWQCB if sufficient justification is provided.
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SECTION 13

Quality Control

The quality control (QC) element provides information regarding the QC activities that will take place for
the Project. Definitions for all QC samples described here are included in Section 14 of the Surface
Water QAPP (CRC 2015). A summary table must be provided, which includes required and optional QC
and the frequency. The QC summary table should address all sampling, measurement, and analysis
techniques.

Internal QC is achieved by collecting and/or analyzing a series of duplicate, blank, spike, and spike
duplicate samples to check that analytical results are within the specified QC objectives. The QC sample
results are used to quantify precision and accuracy, and identify any problem or limitation in the
associated sample results. The internal QC components of a sampling and analyses program ensure that
data of known quality are produced and documented. The internal QC samples are described in the
following sections.

13.1 Chemical Analyses

The one “QC Set” standard, as defined in Section 14 of the Surface Water QAPP (CRC 2015), will be
maintained for groundwater monitoring, as follows:

At a minimum, one “QC Set” must be included per analytical method batch per Sampling Event. The
minimum required samples for chemical analyses must include:

Field blank

Field duplicate

Matrix spike (MS) and matrix spike duplicate (MSD)

Laboratory control spike (LCS) and laboratory control spike duplicate (LCSD)

Laboratory blank

Laboratory duplicate (MS/MSD or LS/LSD pair may serve this function)

o LA WIN R

Field duplicate samples should be collected at a rate of 1 field duplicate for every 10 samples (that is, if
10 samples are collected, 1 field duplicate is needed; if 11 samples are collected, 2 field duplicates are
needed).

Optional QC samples that might be used by project management include travel blanks, equipment
blanks, laboratory duplicates, equipment blank/rinsate samples, and field split samples. Descriptions of
the types of QC samples, their role, and their requirements are included in Section 14 of the Surface
Water QAPP (CRC 2015).

13.2 Blank Specifications

Laboratory blank specifications, as outlined in Section 14.1 of the Surface Water QAPP (CRC 2015), will
be maintained for groundwater sampling.

13.3 Matrix Spike and Spike Duplicate Specifications

Matrix spike and spike duplicate specifications, as outlined in Section 14.2 of the Surface Water QAPP
(CRC 2015), will be maintained for groundwater sampling. Calculations for accuracy and precision, as
well as the data quality objective for precision, will also be maintained.
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SECTION 13 — QUALITY CONTROL

13.4 Laboratory Control Spike and Spike Duplicate
Specifications

Laboratory control spike and spike duplicate specifications, as outlined in Section 14.3 of the Surface
Water QAPP (CRC 2015), will be maintained for groundwater sampling. Calculations for accuracy and
precision, as well as the data quality objective for precision, will also be maintained.

13.5 Field Duplicate Specifications

Field duplicate specifications, as outlined in Section 14.7 of the Surface Water QAPP (CRC 2015), will be
maintained for groundwater sampling.
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SECTION 14

Instrument/Equipment Testing, Inspection,
and Maintenance

The Instrument/Equipment Testing, Inspection, and Maintenance element provides for information
regarding how personnel can assure that equipment will function properly when needed, as well as the
methods for recording equipment failure to track problematic units.

Field and laboratory equipment will be tested, inspected, and maintained as needed and as outlined in
Section 15 of the Surface Water QAPP (CRC 2015), with the exception of field equipment used, as
outlined in Section 14.1.

Field Equipment Requiring Routine Maintenance:

e YSI multi-probe

Laboratory Equipment Maintenance

e CLS’s QAPP and SOPs will outline the necessary periodic equipment maintenance, if any.
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SECTION 15

Instrument/Equipment Calibration and
Frequency

The Instrument/Equipment Calibration and Frequency element provides for information regarding how
continual quality performance of equipment and instruments will be ensured.

Field and laboratory equipment will be calibrated as needed and as outlined in Section 16 of the Surface
Water QAPP (CRC 2015).
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SECTION 16

Inspection/Acceptance Requirement for
Supplies and Consumables

The Inspection/Acceptance of Supplies and Consumables element provides information about how
supplies and consumables shall be inspected and accepted for use in the project if applicable.

Inspection/acceptance requirements for supplies and consumables will be the same as those described
in Section 17 of the Surface Water QAPP (CRC 2015).
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SECTION 17

Non-Direct Measurements

The Non-Direct Measurements element provides an identification and discussion of the types of data
needed for project implementation or decision-making that is obtained from non-measurement sources
such as computer data bases, programs, literature files, and historical data bases.

Wherever data from non-direct measurement sources are used, standards outlined in Section 18 of the
Surface Water QAPP (CRC 2015) will be applied.
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Data Management

The data management element provides a detailed discussion of the data management process, tracing
the path of the data from their generation to their final use and storage.

18.1 Identify the Data Management Scheme from Field to
Final Use and Storage for All Data Types

Copies of field data logs, COC forms, original preliminary and final laboratory reports, and electronic
media reports will be kept for review by CH2M, Kleinfelder, and the CRC. The field crew will retain
original field data logs. The contract laboratory will retain original COC forms, and copies of the
preliminary and final data reports.

Field and laboratory data will be stored in hard copy and electronic format (when applicable) as part of
the project file. This information will be retained in the project file until project completion and
closeout. Upon project closeout, all records will be archived for permanent storage. Records will be
maintained for five years after the final report is issued.

18.2 Standard Record Keeping and Tracking Practices and
Corresponding SOPs (Where Applicable)

The Project Team, through use of electronic mail and the AMR, will implement standard record keeping.

18.3 Entering Field Data and Laboratory Data or Uploading
into the Required Data Submission Format

All field and laboratory data resulting from groundwater sampling will be entered into the electronic
form specified by the Executive Officer.

18.4 Control Mechanism for Detecting and Correcting Errors
and for Preventing Loss of Data during Data Reduction,
Data Reporting, and Data Entry to Forms, Reports,
and/or Databases

Control mechanisms outlined in Section 19.4 of the Surface Water QAPP (CRC 2015) will be maintained
for groundwater sampling.

18.5 Individual(s) Responsible for Data Management

The QA Manager is responsible for data management.
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SECTION 19

Assessments and Response Actions

The assessment and response action elements provide information regarding how a project’s activities
will be assessed to ensure that the QAPP is being implemented as approved.

Assessments and response actions will be conducted as outlined in Section 20 of the Surface Water
QAPP (CRC 2015).
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Reports to Management

The Reports to Management element provides information regarding how management will be kept
informed of project oversight, assessment, activities, scheduling, and findings. The Reports to
Management element must include the following components:

QA reports, along with associated data, will be submitted to the QA officer. The QA Officer will
review data within 3 working days of receipt.

CRC reports monitoring results to the RWQCB annually through the AMR. The RWQCB receives the
draft annual report for comment around mid-December, and the final annual report is due by
December 31.

Table 20-1. QA Management Reports
California Rice Commission Groundwater QAPP

Frequency (daily, Person(s)
weekly, monthly, Projected Delivery Responsible for
Type of Report quarterly, annually, etc.) Dates(s) Report Preparation Report Recipients

Monitoring results Annually End of August/first of CH2M Roberta Firoved
summary September
Draft final report for Annually Mid-December CH2M Roberta Firoved
review
AMR Annually December 31 CH2M, CRC RWQCB
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SECTION 21

Data Review, Verification, and Validation
Requirements

The data review, verification, and validation elements provide the criteria used to review and validate
data. These steps help ensure that the data satisfy the quality criteria required by the Rice WDR.

21.1 Assess the Criteria Used to Validate Project Data

The assessment criteria for groundwater data remain the same as those outlined in Section 22 of the
Surface Water QAPP (CRC 2015).
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SECTION 22

Verification and Validation Methods

The Verification and Validation Methods element provides for the identification of methods or
processes for verifying and then validating project information.

Methods will be validated and processes verified using the same processes outlined in Section 23 of the
Surface Water QAPP (CRC 2015).
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SECTION 23

Reconciliation with User Requirements

The Reconciliation with User Requirements element provides for a discussion on how validated data will
be evaluated to see if it answers the original questions asked within the monitoring objectives.

Validated data will be evaluated to see if the results answer the original project questions as outlined in
Section 24 of the Surface Water QAPP (CRC 2015).
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CALIFORNIA RICE COMMISSION WATER QUALITY MONITORING PROGRAM
DOCUMENTATION OF TRAINING

Prior to sample collection for the CRC’s water quality monitoring programs, each field crew
personnel is required to undergo field sample training. The training shall be considered effective
for one sampling season, and shall be renewed prior to collecting samples during a new
sampling season.

PART I. VERIFICATION OF PERSON BEING TRAINED
l, , verify that | have received field training for the California

Rice Commission Water Quality Monitoring Programs on this day, (date)

by (name of trainer). | understand the requirements and

will seek clarification when necessary.

SIGNED

PART Il. VERIFICATION OF PERSON PROVIDING THE TRAINING

l, , verify that | have provided field training for the California

Rice Commission Water Quality Monitoring Programs on this day, (date)

to (name of person being trained). | am an experienced

and competent person in performing groundwater sampling and have properly trained the above

person.

SIGNED

20154800.002A/SAC16035201 Page 1 of 2 February 16, 2016




PART Illl: TRAINING ELEMENTS COVERED

Please initial the following, to confirm that each training element was covered in the training

sessions.

Training Element

Initials
of
Person
Being
Trained

Initials
of
Trainer

Site conditions documentation

Proper use and decontamination of non-disposable field
equipment such as the water level meter and completion of
Field Observation Data Sheet (water level log)

Use of the YSI multi-probe water quality field parameter
monitoring meter, including calibration, operation, end of day
calibration, and documentation on the field form

Sample collection labelling, and transportation to laboratory

QC sample collection including field blanks, trip/travel blanks,
duplicates, matrix spike/matrix spike duplicates (when, where,
what)

Unique sample handling: IE field filtering, short hold times

Chain of Custody Requirements and Documentation

Order of operations (open well caps, water levels, monitoring
wells in order of clean to dirty, purging, sample collection)
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FIELD OBSERVATION DATA SHEET

KLEINFELDER

PROJECT NO, EMPLOYEE{S) NO.
Location Date Military Code Measurement Al Comments :
No. Time Number* Mzmt.
M | D [ Y | Hr. [Min. (product) |
1
2
3
4
5
6
7
8
9
10
1l
12
13
14
13
16
17
18
19
20
21
22
23
24
25
* Code
0 Depth Water, Feet (TCC) 27 pH, Water Sample
1 Water Level Elevation, Feet (MSL) 28 pH, Probe (Lowered into Well)
2 Depth Water, Feet {Cristy Box) 29 Air Temperature (°C)
3 Depth Water/Product, Feet (TCC) 30 Water Temperature (2C)
4  Water/Product Elevation, Feet (MSL) 31 Residual Chlorine
5 Depth Water/Produet, Feet (Cristy) 32 Dissolved Oxygen, mg/l
6 Qil Fiow Rate, GPM 33 Specific Conductance, umhos/cm
7 Cumulative Qil, Gallons 34 Nitrogen as Ammonia, mg/l
20 Pumping Depth, Feet 35 Nitrate Nitrogen, mg/l
21 Pumping Raie, GPM 36 Precipitation, Inches/Day
22 Pressure, P8I 3% Cumulative Gallons
23 Flow Rate, GPM 40 Cumulative Acre—Feel
24 Stream Fiow, CFS 57 Residual Vacuum
60 Volume, mL 58 Reset Vacuum (in centibars)
FM3 ~16(1993)(L) Copyright 1993 Kleinfelder,




/\ CALIFORNIA RICE COMMISSION WATER QUALITY PROJECT

KLEI/INFELDER
\/ Bright People. Right Solutions. GROUNDWATER SAMPLING FIELD DATA SHEET
i S |
PI’OjeC.t Project #: Date: ampler
Name: Name:
Purge Equipment Water Quality Euipment and Calibrations
Type (Bailer, Pump, etc.) Cal..Time: See Cal Sheet Dissolved Model Serial # . Model Serial # Model Serial #
Conductivity oH Meter
Man. Cal. ? [] ph [] D.0.[] Turbidity | Oxygen: See Cal Log Meter See Cal Log See Cal Log
Disposable Bailer x 1
Water Level Model Unit # Calibrated mg/l at Standard mS/cm at C [pH at C
Meter . .
Sample Equipment water line 300 Turbidiy: Model Serial # |Measured mS/cm at C JpH at C
Type (Bailer, Pump, etc.) Casing Volume multipliers: 1" See Cal Log Model Serial # Filtration
=0.04 g/t  2"=0.16 g/t XXX 3" =0.37 g/ft ORP
4"=0.65 g/ft. 12"=5.9¢g/ft |Standard 1: Reading See Cal Log Equipment micron filter
Disposable Bailer x 2 Boring Voume multipliers:
2"=0.78 g/ft 4"=1.51 g/ft. . Standard 2: Reading Standard bailer sampling @3 volumes
Casing on Total Static Water Casing
Well #: Dia. (in) Depth (ft.) W.L.: (ft) Thick.: (ft) Volume: (gal)
) Casing Volumnes Gallons Temp. Conductivity | Dissolved O Pump Rate | Pump Depth
R ki
Time Removed Removed (C) pH (mS/cm) (mg/L) ORP (mV) | SWL (feet) Ltr. / Gal (ft.) emarks
0 0 start purge of well Color: Odor:
1
2
3
Oxygen Reduction Potential: PID/FID Initial Sample
le WL: (ft. le WL: (ft. PPE Level:
(mV) Sample (ft. bgs) Sample (ft. bgs) n/a evel:[ ] B [Jc[]p Readings (ppm) (ppm)
Sample # QA/QC? [ ] Yes No Type: [ ] Duplicate [ |Rinsate [ | MS [ 1MsD [ ] Trip Bkgna: n/a n/a
Sample 80% I .
Time: @ Revocery: (ft). Purge Containerized? [ | Yes [ ] No |TOC: n/a n/a
Co‘r:‘gi“’t'i'on_ Lock? [ ]Yes [INo  |cap? []Yes [INo |stick-up: (ft)y no BZ: na n/a




Sampler Name/No.

Project No.

pH Meter (make/number)

KLEINFELDER

INSTRUMENT CALIBRATION LOG

Date

Job Name

EC Meter (make/number)

Time Temp. pH4 pH7 pH10 1413 umho -umho -umho
Reading Reading
(initial) (initial)
Calibration Calibration
(initial) (initial)
Reading Reading
(intermediate) (intermediate)
Calibration Calibration
(intermediate) (intermediate)
Reading Reading
(end of day) (end of day)
Comments: Comments:
Turbidity Meter (make/number) D.O. Meter (make/number)
NTU NTU NTU Battery Check Hg ininches Hgin mm

Reading (Initial)

Weather Service

Calibration

Reading (initial)

Reading (adj.)
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Groundwater Sample Collection
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Groundwater Sample Collection Standard Operating Procedure (SOP)
California Rice Commission

Overview

The procedure outlined below describes the steps that will be followed for the collection of
groundwater samples from existing groundwater wells assigned by the California Rice
Commission (Client).

Groundwater sample collection involves documenting of well conditions, calibration of sampling
equipment, groundwater level measurements, purging of the well, collecting groundwater
samples, and protocols for delivery of the sample to the receiving analytical laboratory.

It is assumed that ground water samples will be collected from one well at each location, as
opposed to a group of wells at a single location. Kleinfelder assumes the wells assigned by the
Client will not contain a dedicated/operational pumping system.

Well Condition Documentation

Initial photo documentation will be used to track the physical conditions at each sampling point
during the first monitoring event. Additional photos will be taken to document changes in
conditions at the monitoring site. Photo documentation is especially important for those
sites/events where non-typical conditions exist. Or when typical standard operating procedures
require deviation.

Field Instrumentation Calibration and Documentation, YSI Model 556 Multi-Probe Water Quality
Instrument

Routine calibration will be performed at the beginning of each sample day prior to instrument use
in the field. A final calibration check will be performed at the end of each day to document any
variances in the meter’s readings, if any. The meter will be re-calibrated in the field, if during the
course of the day the readings appear to be unusual or suspected to be compromised (probe
malfunction, low batteries high/low readings) Calibration logs are to be completed and included
with the records for the sampling event on a daily basis. The specific calibration information
required is summarized as follows:

YSI 556 Meter:

e Temperature - the YSI meter has an automatic temperature compensator that adjusts all
readings to a temperature of 25 degrees Celsius (°C). No field calibration is necessary,
however, the probe will be compared against a certified laboratory grade thermometer

e pH — will be calibrated on two standards: a pH 7.0 standard and a pH 10.0 standard.
However, the meter may be calibrated to a pH 7.0 standard and a pH 4.0 standard
depending on the concentrations anticipated at the wells.

e Dissolved Oxygen (DO) — will be calibrated using the current barometric pressure for the
geographical area in which the meter is being calibrated via the YSI-556 on-board
barometer. DO is calibrated to percent (%) oxygen which simultaneously calibrates the
meter in milligrams per liter (mg/L).

e Electrical Conductivity as Specific Conductance (EC) — will be calibrated using a 1 point
calibration on a 1413 micro Siemens per centimeter (uS/cm) standard.
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La Motte Model 2020ie Portable Turbidity Meter:

e The meter will be calibrated using 3 standards including a 0.00 Nephelometric Turbidity
Unit (NTU) standard, a 1.0 NTU standard, and 10.0 NTU.

Meters will be sent to the manufacturer annually for routine maintenance and as needed if
problems are encountered with routine calibrations or in-situ performance. Additionally the meters
are cleaned on a daily basis during use and batteries are changed out on a regular basis.

Water Level Measurements

Static water level measurements are made in the well with a conductivity sensing water level
meter prior to purging and sampling. Measurement procedure is as follows:

e Prior to obtaining water level measurements, the protective housing will be unlocked and
the well casing cap opened to allow for the wells to equilibrate for a period of approximately
2 hour.

e The conductivity sensing water level meter’s tape and probe are decontaminated using a
non-phosphate detergent wash, followed by a distilled water rinse, prior to use in each
well.

e Water level measurements are made using the conductivity sensing water level meter.
Depth-to-water is generally measured from a surveyed mark on the north rim of the PVC
well casing. If no survey mark is present, the measurement will be taken from the north
rim of the well casing.

e Water level measurements are recorded on the Field Observation Data Sheet (water level
log), along with date, time and any observations, abnormalities or changed conditions at
the well.

If possible, the water level measurements will be converted to elevations using the surveyed
casing elevations.

Groundwater Monitoring and Sample Collection

Groundwater samples are collected from the monitoring wells subsequent to the removal of the
well’s standing water column from the well casing measured in feet to the nearest 0.01°. This is
accomplished by purging a minimum of 3 but not more than 5 well casing volumes of water
thereby causing water from the aquifer to flow into the well via the well screen. The purging and
sampling protocol for each well is as follows:

e The volume of water (gallons) standing in the well casing is calculated by subtracting the
depth to groundwater measurement (the water level measurement acquired earlier in feet
to the nearest 0.01°) from the designed total depth of the well and multiplying by the
appropriate conversion factor for the wells diameter (e.g.; 0.16 for 2-inch wells, and 0.65
for 4-inch wells) to yield a well casing volume.

e A minimum of three, but not more than five casing volumes of water will be purged from
each well while monitoring field parameters for stabilization at each casing volume
removed. Kleinfelder understands that some wells will (for reasons unknown) may not
stabilize during the purge process and therefore limits the maximum number of casing
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volumes to be purged at 5. This will be documented on the Ground Water Sampling Field
Data Sheet.

e Monitoring wells will be purged and sampled using the Waterra Inertial Pumping System
(Waterra). The Waterra system includes a portable above ground actuator that is secured
to the wells protective housing. The actuator has an arm that extends over the well and
secures a length of 5/8” diameter, high density polyethylene (HDPE) tubing submerged
inside the well with a check ball style foot-valve threaded at the bottom of the tubing that
cycles water upward. The foot-valve will be positioned approximately 10 feet above the
bottom of the well, to ensure that water removed is from the screened interval. New tubing
and foot-valves will be used at each well, to reduce the potential for cross-contamination.

e The discharge end of the Waterra HDPE tubing will be connected to a flow through cell
which houses the probe-bulkhead of the YSI 556 water quality multi-probe instrument.
This allows for the monitoring of field parameters including pH, electrical conductivity (EC),
dissolved oxygen (DO), and temperature for stability (fluctuation of less than 10%) while
purging. An additional length of HDPE tubing will be attached to the flow through cell
outlet from which the field measurement for turbidity will be collected before the water is
discharged to the ground surface away from the well's outer protective housing. Field
parameter measurements are recorded onto the Ground Water Sampling Field Data
Sheet, along with the time and volume of water purged at each measurement. Field
parameter measurements are collected at each casing volume milestone.

e Ground Water Samples will be collected using the Waterra. Prior to sample collection and
after the purge process has been completed, the Waterra will be shut down, and a post
purge water level measurement will be collected to determine the well’s drawdown (if any)
during the purge process. If a drawdown is noted, the well will be allowed to recharge
until the water level is approximately 80% of the original water level measurement. The
amount of time required for this recovery will be monitored and a recovery rate will be
calculated and recorded on the Ground Water Field Sampling Data Sheet.

e Subsequent to well recharge, the YSI 556 flow through cell will be disconnected from the
HDPE tubing and the tubing’s end will be trimmed at its former connection to the flow
through cell. The Waterra will be powered-on and the speed at which water flows from the
well during the purge process will be reduced to minimize disturbance of the compounds
contained in the water and water will be transferred into sample bottles prepared and
provided by the contracted analytical laboratory.

e Sample bottles will be pre-labeled (prior to use at each well) with a unique sample
identification number and placed in cooler with wet ice immediately after sample collection.
The sample identification number and the time of sample collection will be recorded on
the Ground Water Sampling Field Data Sheet, the Sample Date Sheet and the Chain-of-
Custody (COC) Document form(s) prior to departure from the Site. The COC will be
reviewed with the project manager over the phone to ensure all samples were collected
and correct analysis requested.

e Samples for dissolved metals analysis are often filtered in the field at the time of collection,
depending on the constituents to be analyzed and the laboratory performing the analysis.
Field filtering (if required) will be performed using an in-line 0.45 micron high capacity filter
attached to the end of the HDPE tubing where water transfers into the appropriate sample
bottle.

Additional Information and Post Purge Procedures

Prior to performing each task (instrument calibration, opening wells, measuring water levels,
purging wells and sample collection) a new pair of nitrile gloves will be used by sample collection
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personnel to maintain the integrity of the water sample. If the gloves come in contact with a
contaminating surface or substance, the gloves will be discarded and a new pair gloves donned.

After the well has been sampled, the HDPE tubing and foot valve will be removed from the well
and discarded. The well casing cap will be replaced and the outer protective housing locked.

The samples will be delivered to the analytical laboratory or laboratories under chain-of-custody
control.
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APPENDIX C

Rice-Specific Groundwater Data Gap Analysis

The Rice-Specific Groundwater Assessment Report (GAR; California Rice Commission [CRC] 2013),
submitted to the Central Valley Regional Water Quality Control Board (RWQCB) in July 2013, identified
data gaps in the analysis. In the Yuba County area, which contains a large portion of rice fields overlying
groundwater basins, shallow groundwater quality data were lacking based on the U.S. Geological Survey
(USGS) monitoring networks reviewed. In addition, most of the Yuba County rice fields are located on
better drained soil than the rest of the area and in hydrogeologic vulnerable areas. A secondary data gap
was identified in the valley fringe areas of northern Glenn, eastern Sutter, and Placer counties, in which
moderately well-drained and well-drained soil occur, similar to the Yuba County areas; no shallow
groundwater wells were identified in this area during the GAR analysis.

The purpose of this technical appendix is to provide additional data and a refined analysis for the Yuba
County data gap area and the soil-related data gaps.

Background of Data Gap

Yuba County overlies the southern half of the North Yuba groundwater subbasin and the entire South
Yuba groundwater subbasin, as defined by California Department of Water Resources (DWR)
Bulletin 118 (see Figure C-1). The northern half of the North Yuba subbasin extends into Butte County.

Groundwater flows from the upland areas towards the valley floor and then south along the rivers.
Recharge to groundwater primarily occurs along the rivers. A spring 2012 groundwater elevation
contour map for the Yuba subbasins (Yuba County Water Agency [YCWA] 2013) shows how groundwater
flows from the Sierra Nevada at a steep gradient and then flows towards the center of the Sacramento
Valley.

Yuba County includes close to 39,000 acres of surveyed rice land or about 25 percent of the total county
acreage. The portion of Butte County overlying the North Yuba subbasin represents approximately
2,300 acres of surveyed rice land. The rice lands in this area are spread out and discontinuous. In the
Yuba County portion of the North Yuba subbasin, rice fields are planted in contiguous areas. As
described in the GAR (CRC 2013), over half of the rice acreage in Yuba County overlies initial California
State Water Resources Control Board (SWRCB) hydrogeologically vulnerable areas (HVAs) (also shown
on Figure C-1).

None of the shallow USGS rice monitoring wells reviewed for the GAR covered the North and South
Yuba subbasins. Additional sources of well data had to be identified for the analysis of groundwater
quality in this area (see Figure C-1). Additional groundwater quality information was collected for the
two Yuba County groundwater subbasins, as described in the following sections.

In addition, a detailed soil analysis was performed to identify potential restrictive layers in the Yuba
County areas that have well-drained surficial soil. A shallow depth to duripan was found in most areas,
which may restrict the vertical flow of water and nutrients to the groundwater. A similar analysis was
suggested in the GAR (CRC 2013) for the fringe data gap areas to be able to correlate the Yuba County
data back to the rice fields in that area. The details of this analysis are provided in this appendix.
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Data Sources

Yuba County Groundwater Quality

The DWR North Central District and the YCWA were contacted by the CRC team to inquire about local
monitoring well networks. DWR installed three sets of monitoring wells in the Yuba County groundwater
basins in the 1990s, the 2000s, and more recently in 2006 and 2011. These wells are now managed by
the YCWA but are monitored only for water levels and field data. Groundwater quality in the
Sacramento Valley is measured by the DWR every other year for each of its monitoring wells. YCWA
receives groundwater quality data from DWR to prepare its annual groundwater status report. As
presented in the Groundwater Quality Trend Monitoring Workplan, there are two main types of well
networks sampled for groundwater quality in Yuba County:

1. YCWA “PMW series” monitoring wells: These are dedicated monitoring wells installed by YCWA
with grant funding and assistance from DWR in 2006 and in 2011-2012. YCWA and DWR coordinate
sampling, as described previously. Table C-1 shows the construction details for the YCWA
monitoring wells, and the locations of the wells are shown on Figure C-2.

2. DWR-sampled wells: These are 10 wells in the Yuba County area that are sampled by the DWR. A
select number of wells are sampled every other year for a variety of groundwater constituents. The
DWR shares the analytical results with YCWA. The locations of the DWR-sampled wells are shown on
Figure C-3.

Another set of wells is monitored primarily for groundwater levels, with occasional groundwater quality
sampling:

California Statewide Groundwater Elevation Monitoring (CASGEM) wells: These are 23 observation
wells and piezometers monitored by YCWA and DWR as part of the CASGEM program. They are
installed with a water level logger that records a continuous data record of groundwater levels.
Some of these wells have also been monitored for groundwater quality constituents, including
nitrate. The locations of these wells are shown on Figure C-4.

In addition to reviewing the results from these well networks, a brief review of three documents
pertaining to groundwater management and groundwater quality in Yuba County is included:

e Hydrogeologic Understanding of the Yuba Basin (YCWA 2008)
e Groundwater Management Plan (YCWA 2010)

e Groundwater Management Plan, Annual Monitoring and Measuring Report, 2012-2013 (YCWA
2013a)

Soil Data

Soil survey data from the Natural Resource Conservation Service (NRCS) Soil Survey Geographic
Database (SSURGO) were downloaded for each survey area of interest. Soil data for each soil survey
were compiled to determine the spatial distribution of characteristics of interest. For the primary area
(Yuba County), the Soil Survey of Yuba County, California (NRCS 2014) was used. For the secondary area
(Northern Glenn County and Eastern Sutter and Placer counties), the Soil Surveys of Glenn, Sutter, and
Placer (western part) counties (NRCS 2014) were used.

Yuba County Groundwater Quality Data Gap Analysis

This section provides an overview of the data sets used for the groundwater quality analysis in Yuba
County and describes the results of the analysis.
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Yuba County PMW Series Monitoring Wells

The construction details for each of the YCWA PMW series monitoring wells are presented in Table C-1.
Monitoring wells 02, 07, and 01 are multi-completion wells that are screened in two to three different
zones of the aquifer. Most of these wells are relatively shallow, with total depths of less than 200 feet
below ground surface (ft bgs) (Table C-1).

Groundwater levels in the wells were sampled during the well development phase. Water levels are also
monitored continuously through automated data loggers. Results are presented in Table C-1. Depth to
water ranges between an average of 80 ft and 15 ft below the top of casing.

As shown in Table C-2, none of the PMW series monitoring wells had a nitrate concentration above the
Maximum Contaminant Level (MCL). Only two wells had a nitrate concentration slightly above half the
MCL.

Salinity is indicated either as total dissolved solids (TDS) (in milligrams per liter [mg/L]) or as the water
source’s conductivity (the ability of water to conduct an electrical current). When soluble salts dissolve
in water, the resulting ions behave as conductors. Therefore, electrical conductivity (EC) (in
microSiemens per centimeter [uS/cm], referred to as specific conductance when normalized to 25
degrees Celsius [°C]) measured in the field is an indirect measurement of salinity.

The recommended limits (secondary MCL) for EC and TDS in drinking water are as follows:
e EC:900 uS/cm at 25°C (upper limit is 1,600 uS/cm)

e TDS: 500 mg/L (upper limit is 1,000 mg/L and state non-regulatory agriculture recommended limit is
450 mg/L)

Only one of the YCWA-monitored wells has a field-measured value slightly exceeding these limits:
PMW-29. In February 2012, the TDS concentration in PMW-29 was 548 mg/L and EC at this location was
near (but not exceeding) the 900 uS/cm limit. PMW-29 is located in northern Yuba County near the
upstream boundary of the Yuba groundwater basin (see Figure C-2).

Yuba County DWR Sampled Wells—Groundwater Quality Data

DWR has collected groundwater quality samples at 13 wells in Yuba County and continues to sample 9
of these wells, which are shown on Figure C-3. Five wells are sampled in odd numbered years, and five
wells are sampled in even numbered years. Well depth is not readily available for these wells.

Nitrate Results

Figure C-5 shows the entire nitrate data set for each well that DWR continues to sample routinely, with
data as early as 1965. The following two wells have exceeded the MCL for nitrate:

o Well 16NO3E36E002M, which exceeded the MCL in 2001, 2003, 2005, and 2007, with a maximum
value of 56.3 mg/L. This well is located in the North Yuba subbasin within a rice field but close to
other land use types that might be influencing the groundwater quality at this well. The nitrate
concentration was below the MCL in 2013.

e Well 13N04E12H004M, which exceeded the MCL in 2008, with a maximum value of 77.6 mg/L. This
well is located in the South Yuba subbasin outside of the rice fields in an area that grows different
crops. Therefore, rice fields are probably not influencing the water quality at this well.

Basic statistics on these samples for nitrate concentrations are provided in Table C-3.
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Salinity Results

As described previously, TDS and EC are typical salinity indicators used to evaluate the amount of salts in
groundwater. Figure C-6 shows the entire TDS data set for each well that DWR continues to sample
routinely. The following three wells have exceeded the MCL for TDS:

e Well 14NO5E16Q001M has consistently exceeded the MCL, with a maximum value of 1,654 mg/L.
This well is located downgradient of the rice fields but within other land use types.

e Well 13N0O4E12H004M has exceeded the MCL almost consistently, with a maximum value of 898
mg/L (below the upper limit of 1,000 mg/L). This well is located outside the rice fields in an area that
grows different crops; therefore, rice fields are probably not influencing the water quality at this
well.

e Well 16NO3E36E002M has exceeded the MCL slightly in 2001, 2003, 2005, and 2007, with a
maximum value of 551 mg/L in 2007. These values are still below the upper limit of 1,000 mg/L.

Basic statistics on these samples for TDS concentrations are provided in Table C-4.

Figure C-7 shows the entire EC data set for each well that DWR continues to sample routinely. The
following two wells have exceeded the MCL for EC:

e Well 14NO5E16Q001M has consistently exceeded the MCL, with a maximum value of 2,465 uS/cm.
This well is located downgradient of the rice fields but within other land use types.

e Well 13N04E12H004M has exceeded the MCL in 1972, 1976, and 2008, with a maximum value of
1,288 uS/cm (below the upper limit of 1,600 uS/cm). This well is located outside the rice fields in an
area that grows different crops; therefore, rice fields are probably not influencing the water quality
at this well.

Basic statistics on these samples for EC values are provided in Table C-5.

Yuba County CASGEM Wells

YCWA and DWR monitor water levels in 23 observation wells and piezometers within Yuba County as
part of the CASGEM program (see Figure C-4). Four of these wells are near rice fields and have been
sampled for groundwater quality constituents; the results of nitrate, TDS, and field EC for these wells are
shown in Table C-6. The wells are also equipped with water level loggers that continuously record
groundwater level at 15-minute intervals. None of the sampling results from these wells have exceeded
the MCL for nitrate or salinity. Well depth is not readily available for these wells.

Yuba County Groundwater Reports Review

The YCWA manages water resources, including groundwater, in the North and South Yuba subbasins,
and has performed several studies to better characterize the aquifer. A comprehensive groundwater
quality study of the North and South Yuba subbasins was performed in 2008 and is summarized in
Hydrogeologic Understanding of the Yuba Basin (YCWA 2008). This study concluded that “groundwater
quality in the Yuba Basin appears to be generally very good,” on the basis of a review of historical and
recent groundwater quality data from several well networks (including the ones that were reviewed
above) (YCWA 2008).

Following this study, YCWA developed a Groundwater Management Plan (GWMP) for the North and
South Yuba subbasin within Yuba County. The GWMP referred back to the 2008 study and confirmed
that the shallow groundwater in wells less than 200 feet deep did not exceed drinking water MCLs in the
North Yuba subbasin (YCWA 2010). In the South Yuba subbasin, a nitrate MCL exceedance occurred at
one well. In addition, wells deeper than 200 feet showed higher salinity levels and exceedances of TDS
MCL in some instances (YCWA 2010).
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The 2012-2013 GWMP Annual Monitoring Report summarized more recent groundwater quality data,
which are from the same samples as the ones summarized in this appendix. In addition to nitrate and
salinity, the YCWA Annual Monitoring Report also summarizes sampling results for arsenic and sodium.
Arsenic concentrations are very low and have consistently been below the MCL. Sodium concentrations
are less than 90 mg/L (YCWA 2013a).

Soil Data Gap Analysis

Soil survey data (SSURGO data) from the NRCS was compiled for the data gap area to determine spatial
distribution of characteristics of interest (NRCS 2014). The NRCS’s Soil Data Viewer tool was used in
ArcMap to export data of interest and to compile characteristic maps.

Soil characteristics that restrict vertical water movement were found in the majority of the data gap
areas identified in the GAR (CRC 2013). While the main rice-growing area of the Sacramento Valley has
poorly drained, high clay content soils with low hydraulic conductivity, the fringe areas discussed below
have better drained surficial soils, with water-restricting features in the subsoil. The water restricting
features include duripans and clay layers, which cause slow vertical movement of water due to their low
hydraulic conductivities. These low hydraulic conductivities are essential to rice production; without
them it would be difficult to provide the flooded conditions required.

The primary and secondary data gap areas identified in the GAR are discussed below, along with the soil
characteristics unique to each area.

Primary Area—Yuba County

Yuba County is unique in that the majority of the rice land has moderately well drained to well drained
soil, as opposed to the poorly drained soil of the valley floor as seen in Butte, Colusa, Sutter and Yolo
counties. As described in Section 6 of the GAR (CRC 2013), approximately 78 percent of the initial HVA
land (as defined by SWRCB and described in the GAR) has a duripan at less than 60 inches bgs. This
duripan layer restricts vertical movement of water and has very low hydraulic conductivity. Additional
investigation into the soil characteristics within HVA land in Yuba County revealed that additional
restrictive layers, such as shallow clay layers, underlie the majority of the land that does not have a
duripan. These clay layers also restrict the vertical movement of water and constituents because of their
moderately low to low vertical hydraulic conductivity.

Secondary Area — Northern Glenn County and Eastern Sutter and Placer Counties

Soil in the northern Glenn County area, although well drained, has either clayey textures throughout the
soil profile or clayey subsoil. Clayey textures yield low hydraulic conductivity, restricting the vertical
movement of water. It should be noted that this area in Glenn County included approximately 6,700
acres of rice in 2010, and about 4,000 acres in 2013, or about 40 percent less acreage of rice in 2013
compared to 2010. This recent decrease in rice acreage in this area is due to a rapid conversion of rice
crops to tree crops. Therefore, this fringe area has a decreasing influence from rice agriculture.

Soil in Eastern Sutter and Placer counties is also moderately well drained or well drained. Rice soil in
Eastern Sutter County generally has a duripan layer within 60 inches of the ground surface, or, as in
northern Glenn County, has clay textures either at the surface or in the subsoil, which restrict vertical
movement of water.

Figures C-8, C-9 and C-10 show the Rice HVAs and depth to a restrictive feature as defined by the NRCS.
The combination of the presence of laterally continuous poorly drained soil or clay textures and/or
restrictive layers in better drained soil restricts the vertical movement of water and allows for the
successful use of these areas for rice farming.
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Relevance of Reviewed Data to Satisfy Data Gap Analysis

Following the approach outlined in the Workplan satisfied the Yuba County groundwater quality data
gap analysis.

First, the data gap analysis included a review of water quality results from three sets of well data: Yuba
County PWM wells, DWR monitoring wells, and CASGEM wells. These three well networks provide
adequate geographic coverage to identify whether groundwater impacts resulting from rice farming
would occur. In addition, the wells are relatively shallow and have recently been monitored, so water
quality data are available from which to draw conclusions.

A detailed soil analysis was performed to identify the potential presence of restrictive layers underneath
the coarser shallow soil in the fringe areas, where no groundwater quality data were available during
the GAR analysis (CRC 2013).

This data gap analysis satisfied the objectives outlined in the GAR (CRC 2013) and provided sufficient
information from which to draw conclusions of low vulnerability and recommend a path forward for
groundwater quality trend monitoring, as identified in the following sections.

Conclusions

For this data gap analysis, existing groundwater quality data in the Yuba County rice growing area were
considered and specific soil characteristics in the fringe areas were evaluated. Groundwater in the North
and South Yuba subbasins is generally of very good quality. The analysis focused on nitrate and salinity,
which are the primary constituents of concern in agricultural areas that could discharge to groundwater.
Figure C-11 shows the maximum nitrate concentrations measured at each of the three monitoring
networks identified in this analysis.

In the North Yuba subbasin portion of Butte County, no wells were identified. However, the rice fields in
this region are sparse, encompassing only approximately 2,300 acres, and overly mostly poorly drained
and somewhat poorly drained soil (Figure 3-1). In the North Yuba subbasin portion of Yuba County, 10
wells were identified that had nitrate concentrations. These wells are located mostly within rice fields
and in areas upgradient and downgradient of these fields. One well showed nitrate exceeding the MCL.
This well lies at the southwestern fringe of rice fields and could be influenced by other adjacent
agricultural practices. This area of Yuba County has soil with restrictive layers less than 60 inches below
the surface, which would greatly impede the vertical movement of water and other constituents below
rice fields.

In the South Yuba subbasin, 18 wells were identified that included nitrate concentrations. These wells
are scattered within and surrounding rice fields. One well showed nitrate exceeding the MCL. This well
lies outside of rice fields, close to the Bear River. Other agricultural land uses (deciduous fruit and nut
trees) are grown in-between the rice fields and the Bear River, which could be impacting the
groundwater quality at this well. Therefore, this well is not indicative of potential impacts to
groundwater from rice culture. In addition, surface water monitoring from rice field drainages in this
area showed very good water quality and required surface water monitoring was reduced on the east
side (Feather River area) due to little impact from rice fields.

The maximum nitrate concentrations in all other wells sampled were below the MCL. Two wells had a
maximum value above half the MCL but below the MCL.

These nitrate results, combined with the fact that soil restrictive layers occur within 60 inches of the
surface, indicate that the rice fields likely are not impacting shallow groundwater quality in Yuba County.

As presented in the GAR, a rice-specific conceptual site model was developed to provide a
comprehensive approach to the analysis of potential pathways and transformations for water and
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applied materials in the subsurface under rice-farming conditions. The generally large, contiguous
acreage in the Sacramento Valley farmed continuously in rice, combined with the uniqueness and
consistency of rice-farming practices, supports the correlative approach between the different rice-
farming areas, based on similarities in soil types.

The soil analysis for the fringe data gap areas confirmed that soil restrictive layers or clayey textures
exist in these areas, which is similar to the soil conditions in Yuba County. These areas would be subject
to reducing conditions in the soil that enable denitrification (see detailed soil and geochemical analysis
in the GAR [CRC 2013]). Therefore, a correlation can be drawn between the potential groundwater
quality impacts from farming rice in the fringe areas and in the Yuba County area. Since the groundwater
quality in the Yuba County data gap area is good, it can be inferred that the groundwater quality in the
fringe areas is of similar quality because of the similarity in soil and farming practices. Groundwater
quality data recently analyzed as part of the Sacramento River Watershed GAR showed that the
groundwater quality in the fringe area of Eastern Sutter and Placer Counties is not impacted by high
nitrate concentrations (NCWA 2016). In addition, a DWR-sampled well in the Glenn County data gap
area, just outside a mapped rice field (State ID 21NO3WQ7EQ003M), has a single nitrate measurement
from 2006 of 7.4 mg/L. This further confirms the low potential for groundwater quality impacts from
rice farming and supports the low vulnerability classification for these data gap areas.

Recommendations

Based on the data gap analysis conclusions, the following recommendations are made for the rice
groundwater quality trend monitoring program:

e Include the results of DWR’s bi-annual groundwater quality sampling of six wells in Yuba County in
the review of water quality sampling (in conjunction with the USGS rice well monitoring network
data).

— The six DWR wells to be included for the trend monitoring data review are located within rice
fields, and are distributed between the North Yuba Subbasin (3 wells) and the South Yuba
Subbasin (3 wells). Table C-7 presents the well construction information and Table C-8 includes
the sampled parameters. Refer to Figure C-3 for the location for the wells. Well completion
reports are available in Attachment C1. These wells are sampled every other year based on an
even/odd numbered year schedule.

e No further special study is needed in the fringe areas, as the soil analysis combined with the rice-
specific conceptual site model and the similarity in rice farming practices confirmed the low
potential for groundwater quality impact from rice fields in those areas and the low vulnerability
designation.
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Table C-1. Yuba County PMW Series Monitoring Wells Construction Information
CRC Rice-Specific Groundwater Data Gap Analysis

Depth to
Casing Ground Surface Screen Water Total
Well Elevation® Elevation® Interval (ft below Depth Construction
Name State ID (ft amsl) (ft amsl) (ft bgs) casing)® (ft bgs) Date
PMW-02A  16NO4E14L001M 164.33 164.55 92-122 80.66 127 2006
PMW-02B 16NO4E14L002M 164.26 164.55 150-180 80.41 185 2006
PMW-02C 16N04E14L003M 164.19 164.55 210-240 80.71 245 2006
PMW-05 14N0O4E27P001M 63.08 63.68 80-100 14.93 105 2006
PMW-06 13N04E02F004M 67.05 67.45 224-244 18.47 249 2006
PMW-07A  14NO5E31LO01M 74.39 71.71 56-66 20.94 71 2006
PMW-07B 14NO5E31L002M 74.24 71.71 142-202 21.22 207 2006
PMW-07C 14NO5E31L003M 74.13 71.71 425-445 23.31 450 2006
PMW-16  16NO4E26H001M 97.22 97.79 176-196 15.10 201 2006
PMW-21 15N04E34B001M 70.94 71.19 80-100 15.57 105 2006
PMW-25 14NO5E19P002M 85.63 85.98 260-280 39.05 285 2006
PMW-27 14NO5E34F003M 107.76 108.30 150-170 51.62 175 2006
PMW-01A  16NO3EO1HO01M 82.27 82.82 120-130 14 140 2011
PMW-01B  16NO3EO01HO002M 82.33 82.82 216-226 14.9 236 2011
PMW-10 16NO4E29R001M 77.62 77.94 308-318 14.62 328 2012
PMW-13 17NO4E27NO01IM 113.25 113.81 206-216 31.25 226 2011
PMW-22 14NO4E04PO01IM 66.07 66.75 228-238 22.07 248 2011
PMW-23 14NO5E11K001M 121.29 121.72 110-130 25.29 140 2011
PMW-29 6NO4E02A001M 121.05 121.7 145-155 23.55 165 2011
Notes:

@ Datum: North American Vertical Datum of 1988 (NAVDS88)

b Approximate values taken shortly after well construction at beginning of the recording period

amsl
bgs
ft

ID

above mean sea level
below ground surface
foot (feet)

identification

Source: DWR 2007; YCWA 2013b

ENO724151024SAC



Table C-2. Yuba County PMW Series Monitoring Wells Groundwater Quality
CRC Rice-Specific Groundwater Data Gap Analysis

Well Sampling Field EC TDS Dissolved Nitrate
Name State ID Date (1S/cm) (mg/L) as NOs3? (mg/L)
Shallow (less than PMW-01A  16NO3EOIHOOIM  2/15/2012 521 322 2.7
170 ft bes) PMW-02A  16NO4E14L001M 12/7/2006 406 3.9
PMW-05  14NO4E27PO0LM 12/14/2006 587 369 4.9
PMW-07A  14NOSE31LO0LM 10/20/2006 410 276 25.5
PMW-21  15NO4E34BO0IM  12/25/2006 312 8
PMW-23  14NOSE11KOOIM  2/15/2012 260 204 16.4
PMW-29  6NO4EO2A001M 2/15/2012 831 548 <0.1
Deep (greaterthan ~ PMW-01B  16NO3EOIHOO2M  2/15/2012 261 220 0.9
170 ft bgs) PMW-028  16NO4E14L002M 12/7/2006 353 <0.1
PMW-02C  16NO4E14L003M 12/7/2006 442 <0.1
PMW-06  13NO4E02FO04M 10/17/2006 360 233 <0.1
PMW-07B  14NOSE31L002M 10/20/2006 403 266 28.6
PMW-07C  14NOSE31LO03M 10/20/2006 537 340 0.7
PMW-10  16NO4E29R00IM  6/20/2012 293 160 1.4
PMW-13  17NO4E27NOOIM  2/15/2012 321 134 <0.1
PMW-16  16NO4E26HO0IM  12/25/2006 190 4.4
PMW-22  14NO4EO4POOIM  2/15/2012 236 163 <0.1
PMW-25  14NOSE19P002M 10/17/2006 310 225 3.1
PMW-27  14NOSE34F003M 12/14/2006 469 306 5.6

2 Primary Maximum Contaminant Level (MCL) is 45 mg/L

Notes:

uS/cm = microSiemen(s) per centimeter

EC = electrical conductivity

ft bgs = foot (feet) below ground surface
ID = identification

mg/L = milligram(s) per liter

NO3 = nitrate

TDS = total dissolved solids

Source: DWR 2007; YCWA 2013b
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Table C-3. Summary of Nitrate Data from DWR Wells
CRC Rice-Specific Groundwater Data Gap Analysis

Average Nitrate

Minimum Nitrate

Maximum Nitrate

Number of Concentration Concentration Concentration

State Well ID Samples Sampling Years (mg/L) (mg/L) (mg/L)
13NO04E02A002M 11 1969 - 2014 15.1 2.7 28.3
13NO4E12H004M 10 1970-2014 31.5 5.3 77.6
14NO4E14J002M 9 1965 -2013 18.3 4.8 29.6
14NO5E16Q001M 10 1970-2014 4.0 2.7 4.9
15N04E23Q001M 11 1965 -2013 6.9 <0.1 12.5
16NO3E36E002M 9 1970-2013 34.2 14 56.3
16NO4E34E001M 9 1969 - 2013 43 3 5.5
16NO4E27F002M 12 1970-2014 2.8 1 4.9
16N03E24M002M 8 1970-2013 28.6 17 42.6
14NO04E20D002M 7 1970-2011 0.14 <0.1 0.2
Notes:

Primary Nitrate MCL is 45 mg/L. Values in bold are at least half of the MCL; values in red exceed the MCL.

Undetected measurements were given the value of 0.05 mg/L (half of the reporting limit) to calculate average nitrate

concentrations.

Depth of wells is not available for this data set.

ID
MCL
mg/L

ENO724151024SAC

identification

Maximum Contaminant Level
milligram(s) per liter
Source: DWR 2015



Table C-4. Summary of Total Dissolved Solids Data from DWR Wells
CRC Rice-Specific Groundwater Data Gap Analysis

Average TDS Minimum TDS Maximum TDS
Number of Concentration Concentration Concentration
State Well ID Samples Sampling Years (mg/L) (mg/L) (mg/L)
13NO04E02A002M 11 1969 - 2014 369 204 445
13NO4E12H004M 11 1970-2014 553 373 898
14NO4E14J002M 9 1965 - 2013 286 163 382
14NO5E16Q001M 9 1970-2014 1407 597 1654
15N04E23Q001M 11 1965 -2013 187 97 233
16NO3E36E002M 10 1970-2013 444 310 551
16NO4E34E001M 10 1969 - 2013 164 125 197
16NO4E27F002M 10 1970-2014 125 90 154
16N0O3E24MO002M 8 1970-2013 384 286 442
Notes:

Primary TDS MCL is 500 mg/L. Values in bold are at least half of the MCL; values in red exceed the MCL.

Undetected measurements were given the value of 0.05 mg/L (half of the reporting limit) to calculate average nitrate

concentrations.

Depth of wells is not available for this data set.

ID = identification
MCL = Maximum Contaminant Level

mg/L = milligram(s) per liter
TDS = total dissolved solids

Source: DWR 2015
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Table C-5. Summary of Electrical Conductivity Data from DWR Wells
CRC Rice-Specific Groundwater Data Gap Analysis

Average EC Minimum EC Maximum EC
Number of Concentration Concentration Concentration
State Well ID Samples Sampling Years (rS/cm) (nS/cm) (uS/cm)
13NO04E02A002M 17 1968 - 2014 457 260 723
13NO4E12H004M 17 1970-2014 760 432 1288
14NO4E14J002M 17 1965 - 2013 330 190 648
14NO5E16Q001M 18 1970-2014 1626 720 2456
15N04E23Q001M 17 1968 — 2013 267 170 401
16NO3E36E002M 16 1968 — 2013 666 510 785
16NO4E34E001M 18 1968 — 2013 241 171 331
16NO4E27F002M 19 1968 — 2014 175 140 220
16N0O3E24MO002M 16 1970-2013 573 460 772
Notes:

Primary EC MCL is 900 uS/cm. Values in bold are at least half of the MCL; values in red exceed the MCL.

Undetected measurements were given the value of 0.05 mg/L (half of the reporting limit) to calculate average nitrate

concentrations.

Depth of wells is not available for this data set.

uS/cm = microSiemen(s) per centimeter
EC = electrical conductivity

ID = identification

MCL = Maximum Contaminant Level

Source: DWR 2015
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Table C-6. Yuba County CASGEM Monitoring Wells Groundwater Quality
CRC Rice-Specific Groundwater Data Gap Analysis

Dissolved Min — Max
Screened Nitrate as Groundwater
Interval Sampling Field EC TDS NO;® Elevation
Well Name State ID (ft bgs) Date (1S/cm) (mg/L) (mg/L) (NAVD88)®
YCWA-10 14NO3E13J001M 180-200 3/22/2006 262 164 <0.1 5.6-29
YCWA-12 13NO4E07LO01IM 155-175 3/22/2006 417 251 <0.1 9.3-29.3
YCWA-13 13NO5E06R004M 180-200 5/16/2006 338 227 2.9 25.4-54
YCWA-15 14NO5E28A002M 175-195 3/30/2006 415 285 6.9 1.8-59.2
aPrimary MCL is 45 mg/L
b CASGEM Online System — Public Portal
Notes:
Groundwater elevation measured for all wells between August 2011 and April 2015.
uS/cm = microSiemen(s) per centimeter
ftbgs = foot (feet) below ground surface
EC = electrical conductivity
ID = identification
MCL = Maximum Contaminant Level
mg/L = milligram(s) per liter
TDS = total dissolved solids
Table C-7. DWR Wells in Yuba County to be Added to Trend Monitoring Data Review
CRC Rice-Specific Groundwater Data Gap Analysis
Well Screened Sanitary Next
Depth Interval® Date Seal Sampling
Well ID Well Type (ft) (ft) Completed Information  Subbasin Year
13NO4E02A002M Irrigation 185 Not 9/4/1950 Not South 2016,
available available Yuba 2018
14N04E14)J002M Domestic 162 84-162 8/11/1954 No seal South 2017
installed Yuba
15N04E23Q001M  Domestic/Irrigation 120 84-120 12/16/1952 Not South 2017
available Yuba
16N0O3E24M002M  Domestic 105 76-105 3/4/1968 Installed but  North 2017
depth not Yuba
specified
16NO3E36E002M Domestic 86 80-86 12/19/1963 Installedtoa North 2017
depth of 2' Yuba
16NO4E27F002M Domestic 105 56-105 12/23/1954 Not North 2016,2018
available Yuba

2The “screen interva

|u

open to the total depth.

for each well is open-borehole. This means casing was installed to a particular depth and the well is

ENO0724151024SAC



Table C-8. Monitoring Parameters for DWR Wells in Yuba County to be Added to Trend Monitoring Data Review
CRC Rice-Specific Groundwater Data Gap Analysis

Type of Parameter Parameter Name(s)
Field Parameters Conductance (EC), pH, dissolved oxygen, water temperature
Major Laboratory Parameters Total Dissolved Solids, nitrate
Anions Carbonate, bicarbonate, chloride, sulfate
Cations Boron, calcium, sodium, magnesium, potassium
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Attachment C1
Yuba County DWR Wells Driller Logs



Drilling Log
DWR Well ID: 13NO4E02A002M




1 /DRIGI :
s Orlginal, Dupllcale aad Tripllcate with the
DIVISION OF WATER RESOURCES

Vs

P, O. R0X 1079
SACRAMENTO 3, CALIFORNIA

—

WATER WELL DRILLERS REPORT

{Seoctions 7076, 7077, 7078, Water Code)

yl\l (1) Driller:

Name..

"FRANK L. CORNWELL & SON

Address.. A& .

License No ._-.99159 oo Classification... C'5.7

F CALIFORNIA e

‘OF PUBLIC WORKS 7 58-009 {

Do Not
State Well No.L3.f; iE'
Other Well No... s

chlon................. i e

73

il In 202

(2) Proposed usc or uses (check): (3) Equipment used

Domestic [ Municipal [ {check):
9(1!:'?".7 Tt Itrigation [ Industrial O Rotary [}
Al -S\t ‘- Domestic and Test well (7] Cable
Irrigation |{ Dug well []]
Other.. el e Other..ovoeeoee.

{4) Type of work,(check):
New well [E/ Reconditioning of well {J

Deepening existing well [

Give details of formations penccrated, such as silt, peat, muck, sand, gravel, clay, shale, sand-
stone, hardpan, rock. Include size of gravel (diameter) and sand (fine, medium, coarse), color
of material, structure (loose, packed, cemented, soft, hard, brittle).

(3) Well log:
Total depth of well...... 11 7
Depth From Ground Surface
B > B T _...q...__._...ft

Toe ol | '

(& /&rf -t

TR rowan Qla.u}; 1

Britle C"’l’ift«,r

B Hle (Vs 3

f :
_.E‘oﬁ.'r ﬁlnu 4

ngclef-d J’m ad

vt Pk -

te
{

Plotted and-GCodad-

ST
T, SRR
A e )
e T _Saud
TR T TR
T L8R
B T S
TS ..... i

FOR OFFICIAL USE OBLY

If additional space is required, continuec on DWR Form No. 246—Supplement, and attach to respective report copies.

{6) Casing left in well:
LENGTH OIAMETER
FT. INCHES

BTN /P 1

LBS. PER FOOT OR
GAGE OF CASING

246

SINGLE, DOUBLE,. WELDED,
OTHER

_Weldedl

Type :md sizg nf shoe or well rmg..‘ﬁ.‘..Wcldcd jomts—-Mes [] No N

B.W.R, FORM NoO. 246

REGIONAL WATER POLLUTION CONTROL BOARD COPY

SEATING BELOW
GROUND SURFACE, FT.

2 771 3-40 40k JUIN SPO

-



File Original, Duplicate and Triglicate wiih ihe
DIVISION OF WATER RESOURCES . .

P.0.BOX 1079
SACRAMENTO 3. CALIFORNIA

o WATER WELL DRILLERS REPORT

(Sections 7076, 7077, 7078, Water Code)

Region K .
(7) Perforations: N Q™A €
Type of perforator used o ettt et
Perforated ft. to s fe. Holesize . __ ... . . No. of holes et teranen e
" »” n " »n " ” ” »
» Ll L] ” "» » ” ” "»
r” - " ” " " ” w » n
{8) Water levels: {9) Well pumping test: ND ) T
Depth at which water a Date of test....._........... By whom e,
_ first encountered $1am J 1ng 37 .« (3 Depth o water when cest started s ft.
" Depth to water G.P.M. at beginning of test. i
_ before perforating.... o Drawdown from standing level ziif
Depth to water G.P.M. at completion of 1estu.wimme oo i,
: after pecforating ..o ooee oo ft Drawdown at completion of test At
Note any change in water lcvcl whnlc drilling Length of time tested. i SEe

Temperature of water....
Was gas present in water? [ Yes [J] No

{10) General:

Was well gravel packed?. .-_'.\.lo ciemsremiciciieiZe Of POCHc i i Thickness of pack....ccomueeoeciioeimrrireeen

Was a surface sanitary seal provided? oo Eoe A RN

Were any strata sea sea]ed against pollu on? es {_} No lf yes, attach detailed dcscrlptnon. '

Straca sealed... ALC AN . e

Was analysis rmde of water? O Yes o If yes, attach copy.

Was clectric log made of well? (] Yes {#No If yes, actach copy. FOR OFFICIAL USE ONLE
<7 If well abandoned, was it plugged and sealed?... . 0 ) . - N - N (S 5 e
"\ Method of plugging s 1{1d BRI oo b o e s ort e SR S o T, R

\4
&a?y(‘l 1) Location:

2) Time of work:

Norib Section” No.......—. Work started date_f../_{',g?_com leted dace 42 =370
A "1138) Date of this rcpor:.,.......-?."' B e SR

angc... ........ -
Base& Mendlanﬁ ﬁ.d!f ja WELL DRILLER'S STATEMENT:
ow location of well in Sec- This well was drilled under my jurisdiction and this
ion, thus () report is true to the best of my knowledge and belicf.
Diskances to section lines from

v NorS..J000 M f, [SiewED] FRANK L. CORNWELL & SON

e Er  emlneih, i s
cation of nearest ; : : %
H, thus (O -

© n:n::st( kino L License Ne.. 99'59 ...Classification C-57
ke, Dated: it a nisti oo ee sty s Sb iy 19 i

! MILE Distance
well.. ...\

D.W.R. ForM NO. 246 REGIONAL WATER POLLUTION CONTROL BOARD COPY

AIFFT 330 #OM QUIN SPE




Drilling Log
DWR Well ID: 14NO04E14J002M




S

LOCATION NOT CHECKED'
_DRIGINAL WATER WELL DRILLERS REPORT COLLILGTES

Fle Original, Duplicate and Triplicale with the (Sectlons 7874, 7077, 7073, Wates Code) 0 )

REGIONAL WATER POLLUTION State W§N 8 b 3 9 ‘é.
5 STATE OF CALIFORNIA

.-C:gmgﬁ:ﬁ?ﬁ?) Ne ‘g 7 3 Other Wall Nn-&.ﬁ/:.if_

(11) WELL 10OG:

Touldpt 1R D fs. Depth of completed wall 162 fr
Formutions Daveribe by color, choracirr, size of matortel, and siructure, -
)} fe. v o 4. Ty soi 1 K
2 L] ! . r a J v '5
(2) LOCATION OF WELL: 4 - 10 - 1

us Owsae's sumber, if oo 10 - 35 - 4 & ave
:r.‘;.ws&)% = JEL" sand, ggavel & oobegsi

—_Lmils ¥astof 90F on Virginia Ba. % %—% e
— 50 yda, Wesh of Virg - 85 134 °~ brown sandy eiay

184 - 135 - grave: a0

185 - 157 * brown sandy clay 0

(3) TYPE OF WORK (check): 157 ~ 188 - W vel

New well Deepening [] Reconditioning [J Absodon O -
1f abaudonment, describe material and procedure in Item 11, "
(4) PROPOSED USE (check): {3) EQUIPMENT: \
Domestic {£] Industrial [] Municipal O Rotary O -
o Cabl - . 4
Irrigation [J Test Well [ Other [ DchW ol E — 83545}
(6) CASING INSTALLED: If gravel packed - : \ ; -
SINGLEY] DOUBRLE ] L F from w - " \
From( fe.to 84 fr. B‘)hn. 10 V.:ll of Bore fe. f. -
- /‘\" -
Type and sizs of shos or well ring Bm Size of gravel: o
Dascribe joiat mgg !eld -
{(7) PERFORATIONS: None
Type of pezfoestor mead i :{«fr-—-— —r
/‘JIT — - -

Size ot putormioms il by i T e g T R
Fom we o Potrems e | T PR
- / st

L —_—

(8) CONSTRUCTION:

Was o surface ssaleary eesl provided? [ Yo T No To whet depth fe.

Wit any strats sssled agulnsy polluciont [T Ya &Nn 3£ you, sots depth of strata

From ft. 10 fe. ) - # B

Method of Sealing 3.4 32339 et  8/7/654 19 . Complewd _EFJIZQQ 1

%) iVA'I'ER LEVELS: N WELL DRILLER'S STATEMENT: . '

Depth a9 which water was firn fovad Cé Fff :‘ " I f .\ Iz 54 fr. m;r ms;::’u: f;szﬁﬂlﬂ = hiudiction et 16k TGOS of
g deval bafoes perforsting IR T fe. NAME

gw dier perforating GHAOY Jor.mog' - e (Perscs; e, g TR bk
: "!"JIIJ"II'I . s EETEEp— Address PQOO BO

A ;
Fre) WELL- TESTS:, p8 Yub é yp_r. .
W s pamp wis onde? £ Yoo ﬁ No 1f yes, by wham?
Vialds el Jain, with It. draw down sirer by, | [Seonev L J

Tisigaesture of water Was o chemical anlysis edet [ Yoo P00 Liceme No.___ 121848 D_aud.......?.,[l!._54_.._ —_— 1P,
Was alectric Jog made of well? [ Yes g Ne #8088 5-34 3om QUi © sr0 DWR Fomm No. 246 (Rav. 3.54) _




Drilling Loq
DWR Well ID: 15N04E230001M




oRIGINAL WATER WELL DRILLERS REPORT | -OCATEONGNOT QHE“&E# '

:":ﬁ?:'m“;'s Dvlllzlriglalair;‘l’ J::géisule wlth the ‘ - {Secalons 7076, 7077, 7075, Watar Cods) Seate Well No ls!i 4-.3?:.'_'2-3'3!‘

F. 0, BOX 1079 ' STATE OF CALIFORNIA—DEPARTMENT OF PUBLIC WORKS Ochee Well {5 g’i e— 2|

BACRAMENTO B, CALIFCENIA ~ D'V|SION OF WATER RESOURCES et Wl 0. =R A,. i — 3
N 0168 3# 58-268 %

(8) LOCATI OF WEL!
County A

R, F. D. or Sireer No,

— Ler. 2P0,

(?) WELL LOG: - _
‘Total depth of woll /20 {1,

Formation: Mention #ize of warter gravel— bﬂ

{2) Proposed Use (Check) Equipment

- Domestic [R. Industrial O Rotary O
- Test Well O Cable %

Irrigation O est We Dug Well
Municipal [J Other (| Other O

(3) CASING: S i 3
£4 wu fo L0 Fbles_ssing i in vl [ 7/7g~ " 29 ﬁ:@%

"

" 4 " " [T

" e - “ [LIRE T}

- -
Trps and slze of shoe or well ri@ y rX/z' o "
.~ ™4) PERFORATIONS:

-

Tree of perforstor wed &
Peedoratad fi. to ft. halas per i d " "
. " - @ o . "w .
. - x —— - “CORELID
: “ " 5 . ‘Baction 7076.
. “ o R “
" " " "o "
Dismeter of perforations in., length _in,

(5) WATER LEVELS:

Wat electric log made of wall? [ Yes [J No I yes, steach copy. -
Depth st which water was first found \3 7# ft, - "

Scznding Jevel befors perforasing fr, " "
Standiog level after perforating f. " "
Nate your obiaevstion of any chenge in wster level while drilling " “
W2t 3 urface vanivary cesl providnl? “ "
(6) WELL PUMPING TEST: Work staried ,2--' /4. . wSL Coraplered ‘! Ll ﬁ‘ IJ’

Capacity il min. f1. drow down | Date of Regore /5T &£ ofl)
— —M, S
WELL DRILLER'S STATEMENT:

.-/__ ;’:‘:c::, :::: ::I:-: ; — _ of my!;f:’; :;:‘I{Iswu"gr;g’f;:’?mlﬂ vy jurisdiction and this rrparf is true fo the best
1:.,“,"—““" Wis a chemical snalytis made? A:l:i [SienED) Yo /o e e M [ 3
1£ abandoned wis well cappod? 1 Drif
By. et S L _
(7) TYPE OF WORK (check): LicoeNo. 22 2.5/ / Clasifcaior. "o~ & 7

New well j Reconditioning of well [7] Dat ed.._..g / fé / 5‘3 -

Deepening existing well [J 40370 7.1 30M auwin (D seo

P P ——



Drilling Loqg
DWR Well ID: 16NO3E24M002M




APR 3 0 1968
ORIGINAL WATER WELL DRILLERS REPORT Do Not Fill In

flle with oOWR (Sections 7079, 7088, 7401, 7082, Watar Code) N() 43 61
THE RESOURCES AGENCY OF CALIFORNIA . M
- DEPARTMENT OF WATER RESOURCES y SN - 2/—
Other Well N

/dé ft. _Dueptb of completed wall /106 [

Formation: Desribe by color, chevecter, sise o] waterial, sod sirugtnry

F WELL:
Ownes's sumbey, if any
(7
Distance from ciclm, suads, railrosds, ate, _7 -
(3) TYPE OF WORK (check): Lo
New Well Deepeniog [J  Reconditioning [J  Destreying [J
If destruction, describe motevisl and procedure in Item 11.
(4) PROPB?‘S%—USB {check): (5) EQUIPMENT: NS ) , “ 7
Domestic ustrial [ Municipal [ | Rotary O L OFleqw (UL eoq) Poldfed
Irrigation [[] Test Well [7] Other [ Cable B )
Other O )

(6) CASING INSTALLED:

STEEL: OTHER:
SINGLE ﬂunz o — |

If gravel packed

Gage Diameter
From To or of From Te
fe. Diam. wall Bore fo ft.
27
2 2V 4 %
' /4
it 7
Sixa of shos ot well ring: {J,A:Y Size of gravelr
Dascribe joins }
(7) PERFORATIONS OR SCREEN: ——
Type of periorcion or saae of sreso I E .'_‘."-Q' Coded
Pecf. Rows
From To per per Sixe
fe. fr. row fe. in. x in.

(8) CONSTRUCTION:
_'_ll_l surface ssaitary sl provided? Yo Ne O To '!l_ll! depth . Fu_[f N it a

Ware any sirats sesled sguinet pollptipnt, Y 0] Ne [ 1 yas, nots depth of strats AL "'- Ubt UILLY
From E 3

we P& o

Eva Va4
Feomn ft. p {1, Wock .c..-.e-}?/ ;J)Y Complawd é 4 LQZ

Mrthod of saling WELL DRIZLER'S STATEMENT:
This well war deilled under my jurisdict

(9) WATER LEVELS, _

Depth st which womr wes firse found, if hoown .& [7 fx. of my knowicdge end belief.

Standiag level befors perforstiog, §f knowa ft. NAME

Susding level slter perforsting ead developiag Wi @ fs, 1/
(10) WELL TESTS: A

Pow1p uit mads? Yer O3 M. by whom? -

zil.fmin. with ft. deawdown efeer heo, [SI‘ID]

ond thls repect it true to the bett

Peysan, firm, ot corporatis

{Well D)

T raturs of water Was o chemical analysis made? Yes ) No """ |
S PR AT o e Lioense N 260 j‘ D 41 / w4

SKETCH LOCATION OF WELL ON REVERSE SIDE

DWR 188 (Rav. p.93) 56201.380 10.88 900 Tree D A oar




Drilling Loq
DWR Well ID: 16NO3E36E002M




" DRIGINAL
File Orfgimal, Duplicate and Teiplicate with fhe
REGIONAL WATER POLLUTION

 CONTROL BOARD No—&0
i ap propriaie namber)

{2) LOCATION OF WELL:
County Ownte's nuber, if any— m &

nED anunan.iEf sff?:;:: E;; ? é:: gfzz g:

OF dlospner Bosd Apun LIS rP0AD
& o
(3) TYPE OF WORK ({check):
New welle Deepening 3
1f abendowment, describe material and procedure in Liem 11,
(4) PROPOSED USE {check): (5) EQUIPMENT:

Reconditioning O Abandon J

WATER WELL DRILLERS REPORT

{Sections 7076, 7077, Y070, Water Cade)

LOCATIDN NOT CHECKET
Do Not Fiil In

N? 79700

Seate Well No..l_'.” ﬁ" %E'L

STATE OF CALIFORNIA - Fiee

ot R G Lk

Other Well No../

3

(11) WELL LOG:

£é ft. _Depth of completed wel) 35 fe.

Totsl depth

Formation: Desevebe by color, chevacter, size of maitevial, and sivuciure,

e & o TBP Jolii e

4 EZ £an k)
- : Loy O,

e Yo} 23 LIROL oM RAND 9.
e k- SIS Sery Bluvg gg,g

Domestic J&{ Industrisl [J Municipal (] | Rocary

Irrigation [} Test Well (] Other  [J g:g';m

(6) CASING INSTALLED: If gravel packed
S'NGLEE oouBLE . Gage Lhiamener from 10

EgZIs 1o gz! & Za_ voarll

of Bore ft. it

I N L O )
Trpe and size of vhos or well nag gz & ‘_ # Size of gravel: & el
e s 7 IAAL DED -
{7) PERFORATIONS:
Type of perforator woed E =
Size of parforssioms - [ el in., Jangth, by y In.
From fr. ta 1 Y ol Parf. per 1ow Rows per f1. “
P L
L ;.—-
e .- 7
(8) CONSTRUCTION: - - *
i P -
Was o vwurface senitary seal pmﬂdd)x Yoo [ Mo To whar depth ‘g}z' fi.
Wers any steats setod sgrinsc pollutico Yer [ No U yes, note depth of strata Xd fz " LN ‘
Fm o) ft. w 20 i, T
— I

MethodofSeahng C’Mﬂﬂ DRIVEN LU Cldr

(9) WATER LEVELS:
Dapth a1 which wetsr was firt found Q‘a 7. i,
=" " diog level before paiorsting _ME i1,

g Jevel after perlurating l/nu s,

{(10) WELL TESTS:

Ton s pump st made? [ Yoo Mo If yor, by wham?

Yield: o=——ma,_ ‘_'nl.j:ai-. with ~——— fe. draw down afsesem—" hre.

Temprenture of water Was » chemical snalysis made? O Yes ,p’ No

Was edecuric bog mode of wollt O 'hl& Na

Vo wied 0 P 1G], Comien e /9

1 Q ¥
WELL DRILLER'S STATEMENT:
This well war drilled under my jurisdiction and this report is true to the best of
wmy knowledge and belicf,

NAME L

sl

tdyred ov pramted )

(Person, Brim, o corperatnion)

Address & Y4

_%C/Ijﬁ CRLir=
[SicnED].8= . i_ h JE—

License No. /JY-Q.?? w ;:::::m"ﬂ-;, /g ey l,.é%
7028 4.87 1OM QUIN & sro

DWR 198 (REY, 3.34)

—_— —_—



Drilling Loq
DWR Well ID: 16NO4E27F002M




r

-

——

ORISANAL - - . _
Flte Orlginai, Duplicate and Tripficate with the
REGIONAL WATER POLLUTION

—er:ONTROL BOARD No.
Baser! appropriets sumber) -

WATER WELL DRILLERS REPORT

(Sectioms 7076, 7077, 7070, Water Code)

STATE OF CALIFORNIA i 7,_5/

LOCATION NOT CHECKED
Do Not Fill In
N? 31767
Seate Well No.lal) _4'E.._."_1.-:.|EL
Other Well No./MZ{£.‘.i2

- ™

Name

{(11) WELL LOG:

Toul dewh /S O 5 #1._Depth of completed well £,

Add

/85
Formations Desrrlbe by color, eharacier, size of material, and mu;ltrr
7> fi. o ¢ fh__%ov-‘é

"

(2) LOCATION OF WELL:

Coumy Owoner's number, if 3oy
R F.D.glfhrecc No.
4o A

@ Jusicrion of Lonid Rica € Hwy20 N swe =22

oF Mwy 20 £ ), S10& oF loma Ruch BD.

(3) TYPE OF WORK (check):
New well Deepening [1 Reconditioning []
If sbendonment, describe material and procedure in Iiem 11,

Abandon O

174 /2 ?U/L—w-/ ca;,\

(4) PROPOSED USE (check): (5) EQUIPMENT: 7
Domestic [ Industrial [J Municipal [] Rotar Pg
Irrigation [] TestWell ] Other [J g:;:w El
{6) CASING INSTALLED: 1f gravel packed
SINGLE d DOUBLE (] Guge — from -
From 7. o Jé_ fr. g)isu. /‘2_. 'n‘r* of Bore fr. fr. »
s — - - | —1 CONFIDENTIAL
Typs and size of shos oc well .:n. ’fé KL K 57 | S ot gravel ———-——Sﬁﬂiﬁﬂ_mm : ter‘. C_o_tule .

Dwerbe ke o XT3 5eiZa, evoelale oo Lo licD

(7) PERFORATIONS:

Type of parfosstor weed
Size of parforatlons in,, leagth, by in,
From {ft. tn ft. Perd. per sow Rows per ft.
(8} CONSTRUCTION:
Was o surface ssnitary seal provided? [ Ya [J No T what depeh 1.
Wers any strats sesled spuinst pollutiont J Y [0 Ne I yes, oote depeh of strans
From fr. to i, :
- - i " *—**L " L
Mecthod of Sezling Work sraripd L 2/ g, compland Llef, 23 nsk
(9) WATER LEVELS: WELL DRILLER'S STATEMENT:
his wel ! § i i
Depth st which water was first fovod f myri :’; :’: :';v:s”:lzl'l’r:’ -‘mrhr my juridiction and tbis vepord is true to the best of
. T udiog level befors ’“h"_ﬂ.l 1. NAME A p M S TR a NG BPO S ,
adiag Jevel after purforstieg . {Pevson, B1m, vr corppration) — (Typed ot pristed}
5 Address J77~ 0 a P 7 & /
(10). WELL TESTS: Vs A7 C ALl F.
Was s pump test msde? [ Yoo [0 Mo I yes, by whom? ‘{Z
Yidld: ™, /min, with fr. draw down sfter ha. [S:wED]. 2 £

Teraperature of water Was g chemical snalpsiv made? O Yo [0 Neo

W slectric log madeof well? O Yoo [ No

Wil Deil;

Daud.&e‘.‘c.ﬁ.ﬂ“.ﬁg_g..m. s I!.‘é"_(.

DWR FORM NO. 248 (REV. 3.

License No._( 2 2 = 2.../ /

#5509 5.34 SOM Quin (3} gpo
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