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MONITORING NETWORK
1.

MONITORING NETWORK
§ 354.32. Introduction to Monitoring Networks
This Subarticle describes the monitoring network that shall be developed for each basin, including
monitoring objectives, monitoring protocols, and data reporting requirements. The monitoring network shall
promote the collection of data of sufficient quality, frequency, and distribution to characterize groundwater
and related surface water conditions in the basin and evaluate changing conditions that occur through
implementation of the Plan.

This section describes the Sustainable Groundwater Management Act (SGMA) monitoring network in the
Cosumnes Subbasin (the “Basin”), subsequently referred to as the “SGMA Monitoring Network.” Pursuant
to the Groundwater Sustainability Plan (GSP) Emergency Regulations (23-California Code of Regulations
[CCR] Division 2 Chapter 1.5 Subchapter 2), the objective of the design and management of the Basin’s
SGMA Monitoring Network is to collect sufficient data to support assessment of the Sustainability
Indicators relevant to the Basin, and the impacts to the beneficial users of groundwater.
Per 23 CCR § 354.32(e), the SGMA Monitoring Network incorporates elements, to the extent possible,
from existing monitoring programs that are active within the Basin (see Plan Area Section 3.2.1 Existing
Monitoring and Management Programs [in preparation]) and includes additional components to comply
with the GSP Emergency Regulations. All monitoring will be performed in accordance with the protocols
developed for the Basin, as described below in Section 1.2 Protocols for Data Collection and Monitoring.
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1.1.

Description of Monitoring Network
§ 354.34. Monitoring Network
(a) Each Agency shall develop a monitoring network capable of collecting sufficient data to demonstrate
short-term, seasonal, and long-term trends in groundwater and related surface conditions, and yield
representative information about groundwater conditions as necessary to evaluate Plan
implementation.
(b) Each Plan shall include a description of the monitoring network objectives for the basin, including an
explanation of how the network will be developed and implemented to monitor groundwater and
related surface conditions, and the interconnection of surface water and groundwater, with sufficient
temporal frequency and spatial density to evaluate the affects and effectiveness of Plan
implementation. The monitoring network objectives shall be implemented to accomplish the following:
(1) Demonstrate progress toward achieving measurable objectives described in the Plan.
(2) Monitor impacts to the beneficial uses or users of groundwater.
(3) Monitor changes in groundwater conditions relative to measurable objectives and minimum
thresholds.
(4) Quantify annual changes in water budget components.
…
(d) The monitoring network shall be designed to ensure adequate coverage of sustainability indicators.
If management areas are established, the quantity and density of monitoring sites in those areas shall
be sufficient to evaluate conditions of the basin setting and sustainable management criteria specific
to that area.
(e) A Plan may utilize site information and monitoring data from existing sources as part of the monitoring
network.
(f) The Agency shall determine the density of monitoring sites and frequency of measurements required
to demonstrate short-term, seasonal, and long-term trends based upon the following factors:
(1) Amount of current and projected groundwater use.
(2) Aquifer characteristics, including confined or unconfined aquifer conditions, or other physical
characteristics that affect groundwater flow.
(3) Impacts to beneficial uses and users of groundwater and land uses and property interests affected
by groundwater production, and adjacent basins that could affect the ability of that basin to meet
the sustainability goal.
(4) Whether the Agency has adequate long-term existing monitoring results or other technical
information to demonstrate an understanding of aquifer response.
(g)

(h)
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Each Plan shall describe the following information about the monitoring network:
(1)

Scientific rationale for the monitoring site selection process.

(2)

Consistency with data and reporting standards described in Section 352.4. If a site is not
consistent with those standards, the Plan shall explain the necessity of the site to the
monitoring network, and how any variation from the standards will not affect the
usefulness of the results obtained.

(3)

For each sustainability indicator, the quantitative values for the minimum threshold,
measurable objective, and interim milestones that will be measured at each monitoring
site or representative monitoring sites established pursuant to Section 354.36.

The location and type of each monitoring site within the basin displayed on a map, and reported
in tabular format, including information regarding the monitoring site type, frequency of
measurement, and the purposes for which the monitoring site is being used.
Page 5
EKI Environment & Water, Inc.

DRAFT Monitoring Network
Cosumnes Subbasin
§ 354.34. Monitoring Network
(i) The monitoring protocols developed by each Agency shall include a description of technical
standards, data collection methods, and other procedures or protocols pursuant to Water Code
Section 10727.2(f) for monitoring sites or other data collection facilities to ensure that the monitoring
network utilizes comparable data and methodologies.
(j) An Agency that has demonstrated that undesirable results related to one or more sustainability
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall
not be required to establish a monitoring network related to those sustainability indicators.

As shown on Figures MN-1 through MN-4, the Basin’s SGMA Monitoring Network includes multiple
Representative Monitoring Sites (RMS) that include: the 20 water level Representative Monitoring Wells
(RMW-WL) shown on Figure MN-1, the 14 water quality Representative Monitoring Wells (RMW-WQ)
shown on Figure MN-2, a subsidence monitoring site (Figure MN-3), and the seven water table
Representative Monitoring Wells (RMW-ISW) and five stream gauges (RMG) that comprise the
interconnected surface water RMSs shown on Figure MN-4. [final RMS count and location pending GSA
confirmation of access].
The objective of this SGMA Monitoring Network is to collect data with sufficient temporal frequency and
spatial density necessary to evaluate GSP implementation in the Basin as it relates to:
•

Monitoring short-term, seasonal, and long-term trends in groundwater and related surface water
conditions;

•

Demonstrating progress toward achieving the Measurable Objectives (MOs) described in the GSP;

•

Monitoring impacts to the beneficial uses and users of groundwater;

•

Monitoring changes in groundwater conditions relative to the MOs and Minimum Thresholds
(MTs); and

•

Quantifying annual changes in water budget components.

The SGMA Monitoring Network consists of a series of RMSs that meet the following criteria: (1) The RMSs
are included in the monitoring programs already implemented by one or more of the Groundwater
Sustainability Agencies (GSAs) within the Basin and/or other existing monitoring programs that are active
within the Basin; (2) The RMSs have been demonstrated to be representative of groundwater or other
relevant conditions within the Basin; (3) The RMSs are spatially distributed and located in proximity to
beneficial uses and users of groundwater (e.g., public supply wells, production wells, and potential
groundwater dependent ecosystems [GDEs]); and, (4) The RMSs are where Sustainable Management
Criteria (SMCs) (e.g., MOs, MTs and Interim Milestones) will be defined for at least one of the relevant
Sustainability Indicators for the Basin 1:
•

Chronic Lowering of Groundwater Levels;

•

Reduction of Groundwater Storage;

•

Degraded Water Quality;

As discussed below in Section 1.1.3 Monitoring Network for Seawater Intrusion, the Basin is at little to no risk for seawater
intrusion and therefore the Sustainability Indicator is not applicable.
1
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•

Land Subsidence; and,

•

Depletions of Interconnected Surface Water.

Per 23 CCR § 354.32(g), other factors considered in the development of the SGMA Monitoring Network
and the selection of each RMS include:
•

Availability of existing technical information about the RMS (e.g., well location, construction
information, condition, status, etc.);

•

Quality and reliability of historical data at the RMS;

•

“Representativeness” to local groundwater conditions and nearby well populations inferred from
the SGMA Monitoring Network (per 23 CCR § 354.36); and,

•

Projected availability of long-term access to the RMS.

Pursuant to 23 CCR § 354.32(f), the spatial distribution, spatial density, and temporal frequency of
measurements collected from each RMS is determined for each applicable Sustainability Indicator based
on considerations of:
•

Amount of current and projected groundwater use;

•

Aquifer characteristics, including any vertical and/or lateral barriers to groundwater flow;

•

Potential impacts to beneficial uses and users of groundwater, land uses and property interests
affected by groundwater production, and other adjacent basins (and GSAs within the Basin); and,

•

Availability of historical data to evaluate long-term trends in groundwater conditions associated
with the above factors.

Table MN-1 summarizes the RMS type, site count, measured constituent(s), measurement frequency, and
spatial density of the SGMA Monitoring Network for each of the relevant Sustainability Indicators
mentioned above. As discussed in Section 1.3 Representative Monitoring, the SMCs for Chronic Lowering
of Groundwater Levels will be used as a proxy for several of the Sustainability Indicators, including
Reduction of Groundwater Storage and Land Subsidence. As such, the SGMA Monitoring Network for
water levels (RMW-WL) will also be used to address the Groundwater Storage and Land Subsidence
Sustainability Indicators. Further details about the SGMA Monitoring Network for each Sustainability
Indicator can be found in Sections 1.1.1 through 1.1.6.
Pursuant to 23 CCR § 354.32(i), in all cases the SGMA Monitoring Network will adhere to the monitoring
protocols specified for the Basin as described in Section 1.2 Protocols for Data Collection and Monitoring.
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Table MN-1. Summary of Proposed SGMA Monitoring Network
Sustainability
Indicator

RMS Type

Measurement
Site Count Measurement
Frequency

Spatial Density
(# sites/100 mi2)

Chronic Lowering of
Groundwater Levels

RMW-WL

20

Water Level

Semiannually

6

Reduction of
Groundwater
Storage

RMW-WL

20

Water Level

Semiannually

6

RMW-WQ

13

See
constituent
list in Section
1.1.4

Annually

4

Stationary
GPS

1

Ground
Surface
Elevation

Daily

NA

RMW-WL

20

Water Level

Semiannually

6

RMW-ISW

7

Water Level

Daily

NA1

RMG

5

Stage and/or
Stream Flow

Daily

NA1

Degraded Water
Quality

Land Subsidence

Depletions of
Interconnected
Surface Water

Abbreviations:
GPS = Global Positioning System
mi2 = square miles
NA = not applicable
RMG = Representative Monitoring Gauge
RMS = Representative Monitoring Site
RMW-ISW = Representative Monitoring Well for Depletions of Interconnected Surface Water
RMW-WL = Representative Monitoring Well for Chronic Lowering of Groundwater Levels
RMW-WQ = Representative Monitoring Well for Degraded Water Quality
Notes:
1) The number of gauges and wells is determined by local hydrogeologic conditions (i.e., where there is known
surface water groundwater connection), sections where diversion and return flows are known (or don’t exist),
and the number and length of interconnected surface water bodies.
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1.1.1.

Monitoring Network for Chronic Lowering of Groundwater Levels

§ 354.34. Monitoring Network
(c) Each monitoring network shall be designed to accomplish the following for each sustainability
indicator:
(1) Chronic Lowering of Groundwater Levels. Demonstrate groundwater occurrence, flow directions,
and hydraulic gradients between principal aquifers and surface water features by the following
methods:
(A) A sufficient density of monitoring wells to collect representative measurements through depthdiscrete perforated intervals to characterize the groundwater table or potentiometric surface
for each principal aquifer.
(B) Static groundwater elevation measurements shall be collected at least two times per year, to
represent seasonal low and seasonal high groundwater conditions.

The SGMA Monitoring Network for Chronic Lowering of Groundwater Levels consists of 20 RMW-WLs
distributed across the Basin. Specific details regarding these wells are listed in Table MN-2, and the RMWWL locations are shown on Figure MN-1. Per 23 CCR § 354.32(e), the selection of these RMW-WLs has
been informed by the existing local monitoring programs, including the California Statewide Groundwater
Elevation Monitoring (CASGEM) and GSA monitoring programs, and leverages historical data wherever
possible to help assess and quantify Basin response to GSP implementation relative to historical and
projected future groundwater conditions. The RMW-WLs were selected based on the following
considerations:
•

Current and projected groundwater use – To the extent possible, the RMW-WLs are located within
and near the major urban water use area (i.e., near the City of Galt GSA), distributed across the
Basin Plain agricultural water use area, located near pumping centers in the Basin Foothills, and
located near the Basin boundaries which are defined by Cosumnes River and Dry Creek. The RMWWLs located near these boundary surface water features will preferably have companion wells in
the adjacent basins so that water levels and SMCs can be compared and hydraulic connections
across the basin boundaries can be evaluated.

•

Aquifer characteristics – All of the RMW-WLs screen the alluvial materials that form the Basin’s
Principal Aquifer. The well depths and screen lengths are variable and can intercept one or more
formations. However, as described in Hydrogeological Conceptual Model Section 2.1.4 Principal
Aquifers and Aquitards (See Section 2.1.4 of Technical Memorandum 6 submitted to Working
Group 11/2019 [EKI, 2019a]), the formations are hydraulically connected, there are no significant
barriers to groundwater flow, the ionic composition of groundwater is generally similar between
formations and across the Basin, and wells have been constructed throughout the entire Basin at
all formation depths. As such, this RMW-WL network comprised of variable well depths and screen
intervals is sufficient to delineate groundwater occurrence, flow directions and hydraulic
gradients.

•

Potential impacts to beneficial uses and users of groundwater, land uses or property interests,
and adjacent basins (or GSAs) – Five of the RMW-WLs are situated within one mile of the Basin
boundaries (i.e., Cosumnes River and Dry Creek). These wells will be used to monitor crossboundary flows between the Basin and South American Subbasin and Eastern San Joaquin
Subbasin, respectively, and the hydraulic gradients between the Basin’s major surface water
features and underlying Principal Aquifer. The SGMA Monitoring Network also includes RMW-WLs
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within the City of Galt GSA, where a majority of the municipal and industrial groundwater
production within the Basin occurs, as well as near the pumping centers in the Basin Foothills.
•

Availability of historical data – About 40% of the RMW-WLs have associated water level records
that are 10 or more years in length and have at least one water level measurement recorded in
the last five years (i.e., since January 2015); 60% of the RMW-WLs have water records that are
seven or more years in length.

•

Availability of site-specific technical information – The RMW-WLs have known geographic
coordinates, ground surface elevations, and reference point elevations. Moreover, they have
known well depths and well screen intervals. 2 For the RMW-WLs where well construction
information is incomplete or currently unavailable, the GSAs developed plans to fill these data gaps
in accordance with 23 CCR § 354.38 and as part of GSP implementation [included in Technical
Memorandum 13 to be submitted to Working Group 3/2021].

•

Quality and reliability of historical data – In preparing and populating the Basin Data Management
System (DMS), Quality Assurance/Quality Control (QA/QC) checks were implemented to help
ensure entry and maintenance of valid and accurate data consistent with the Cosumnes QA/QC
Plan (EKI, 2019b).

•

“Representativeness” to local groundwater conditions – The RMW-WL “representativeness” to
local groundwater conditions is determined by well construction (i.e., that the well depth and
perforated interval, when available, are sufficient to represent the Principal Aquifer), the well
location is representative of land and water use practices in the surrounding area, and the
measured water level response to short- and longer-term conditions (i.e., seasonal and multi-year
trends) is consistent with measurements in other nearby wells.

•

Long-term access – All of the Basin GSAs have at least one monitoring well located within their
boundaries. For each RMW-WL, the California Department of Water Resources (DWR’s) “Best
Management Practices #2 for Monitoring Network and Identification of Data Gaps” (BMP #2; DWR,
2016a) recommends that GSAs secure long-term agreements with associated landowners/well
owners allowing local GSA representatives year-round, long-term access to the site to conduct
monitoring for SGMA compliance purposes. Copies of the long-term access agreements secured
by the Basin GSAs can be found in Appendix A. [GSAs must secure access agreements prior to
11/2020 so that SGMA Monitoring Network can be finalized]

Monitoring Well Density
According to DWR’s BMP#2, monitoring well density should be between 0.2 and ten wells per 100 square
miles. In the Basin, where there is more than 10,000 acre-feet per year (AFY) pumping per 100 square
miles, the recommended monitoring well density is at least four wells per 100 square miles (DWR, 2016a).
Accordingly, for the 309 square mile Basin that has more than 100,000 AFY pumping, the recommended
number of RMW-WLs is at least 13 and the 20 RMW-WL SGMA Monitoring Network complies with this
recommendation.

The approved Technical Support Services (TSS) Grant well located in Omochumne-Hartnell Water District will have location,
elevation, and construction information when completed.

22
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Table MN-2. Proposed SGMA Monitoring Network for Chronic Lowering of Groundwater Levels

Network ID

DMS ID

RMW-WL1

05N06E10P001M

RMW-WL2

City of Galt_MW 1654

RMW-WL3

State Well
Number

X
Coordinate

Y
Coordinate

StatePlane Zone 2
(ft NAD 83)

Ground
Surface
Elevation

Reference
Point
Elevation

GSA

Basin
Subarea

CASGEM
ID

Use

Well
Depth

(ft amsl NAVD 88)

05N06E10P001M

6758821

1868652

43.5

44.8

--

6762433

1848924

53

54.08

05N06E30E001M

05N06E30E001M

6742639

1855314

25.24

25.24

RMW-WL4

06N06E29K001M

06N06E29K001M

6750851

1887130

35.4

36.4

RMW-WL5

05N06E12R001M

6772790

1869854

68.2

70.2

RMW-WL6

05N06E12R001M
USGS381737121102501

05N07E11R002M

6798594

1869723

117.29

RMW-WL7

06N06E33J002M

06N06E33J002M

6757003

1881421

RMW-WL8

06N06E23C001M

06N06E23C001M

6764614

RMW-WL9

06N07E14A001M

06N07E14A001M

RMW-WL10

OHWD TSS Grant Well

RMW-WL11
RMW-WL12

Well
Screen

Formation

Water Level Record

Accessibility

Notes

ft bgs
Representative Monitoring Wells
Sacramento
County
Plain
4824
Irrigation

384

169-361

Laguna

Monthly/semiannual 19632018

Uncertain

SCGA monitoring
well

Plain

52075

Monitoring

1654

1614-1644

Valley Springs

Quarterly 2015-2019

Confirmed

Plain

27988

Irrigation

200

--

--

Confirmed

Plain

Irrigation

600

--

--

Plain

5610
27984
(V)

Monthly/quarterly 2012-2018
Monthly/semiannual 19652017

--

--

--

228

187-228

Laguna

Monthly/quarterly 2012-2018
1968, 1982, semiannual 20172018

Uncertain

Plain

Irrigation
Public
Supply

850

117.29

City of Galt
Sacramento
County
Sacramento
County
Galt Irrigation
District
Galt Irrigation
District

48.1

48.5

SRCD

Plain

27447

Domestic

167

80-167

Laguna

Monthly 1966-2018

Uncertain

1895027

55.33

56.33

Plain

5608 (V)

Irrigation

275

--

Uncertain

1900971

112.33

114.33

Plain

28755

Irrigation

635

96-635

-Mehrten,
Valley Springs

Monthly/quarterly 2012-2017

6799916

SRCD
Clay Water
District

Semiannual 1990-1999

Uncertain

--

--

--

--

--

OHWD

Plain

--

Monitoring

--

--

--

Confirmed

07N07E14R001M

07N07E14R001M

6799499

1927736

124.37

125.37

SRCD

Plain

4793

Domestic

197

92-197

06N08E21P003M

6817439

1891522

162.33

164.33

SRCD

Plain

7211

Irrigation

305

196-305

RMW-WL13

06N08E21P003M
USGS382444121123301

Mehrten
Mehrten,
Valley Springs

None, proposed well
Semiannual 1982-2008,
monthly 2009-2018
Semiannual 1971-2008,
monthly 2009-2018

07N07E33Q001M

6787967

1912796

134

134

SRCD

Plain

51651

Domestic

280

250-280

Mehrten

Weekly 1987-2018

Uncertain

RMW-WL14

07N08E36B001M

07N08E36B001M

6835016

1916394

187.35

189.35

SRCD

Foothills

29338

Monitoring

15

--

Valley Springs

Semiannual 1953-2018

Uncertain

RMW-WL15

AWA ARM-5

--

6841323

1892564

363

366.86

ACGMA

Foothills

50498

Irrigation

184

84-184

Valley Springs

Monthly/quarterly 2014-2018

Confirmed

RMW-WL16

AWA MW-1D

--

6850283

1857597

274

274.71

ACGMA

Plain

48615

Monitoring

505

420-495

Valley Springs

Monthly/quarterly 2012-2018

Confirmed

RMW-WL17

BVR_MW-01
Camanche North
Shore_Well 2

--

6874750

1864520

--

318.21

ACGMA

Foothills

--

200

160-190

Ione

Monthly/quarterly 2009-2019

Uncertain

05N09E35Q001M

6863055

849572

232.94

232.94

ACGMA

Foothills

--

Monitoring
Public
Supply

366

150-350

Valley Springs

Monthly 2012-2019

Confirmed

--

6846025

1907916

--

--

ACGMA

Foothills

--

Monitoring

215

--

Ione

None, new well

Confirmed

TSS Grant well site

ACGMA

Foothills

--

Monitoring

163

148-153

Ione

None, new well

Confirmed

TSS Grant well site

RMW-WL18
RMW-WL19

ACGMA Carbondale
ACGMA Bamert Rd
MW D

RMW-WL20
-6852295
1874075
--Abbreviations:
ACGMA = Amador County Groundwater Management Authority
DMS = Data Management System
amsl = above mean sea level
ft = feet
bgs = below ground surface
GSA = Groundwater Sustainability Agency
CASGEM = California Statewide Groundwater Elevation
ID = Identifier
Monitoring
NAD 83 = North American Datum of 1983

NAVD 88 = North American Vertical Datum of 1988
RMW-WL = Representative Monitoring Well for Chronic Lowering
of Groundwater Levels
OHWD = Omochumne-Hartnell Water District
SCGA = Sacramento County Groundwater Authority

Confirmed

Uncertain

TSS Grant well site

Uncertain
Uncertain

SGMA = Sustainable Groundwater Management Act
SRCD = Sloughhouse Resource Conservation District
TSS = Technical Support Services

Notes:
1) Shaded cells represent SGMA-compliant accuracy.
2) CASGEM ID followed by (V) indicates voluntary CASGEM well.
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Monitoring Schedule
Water levels will be measured bi-annually (Spring and Fall) to document seasonal fluctuations in
groundwater levels. Specifically, Spring levels will be measured in March to represent a seasonal high prior
to summer irrigation demands. Fall levels will be measured in October to represent a seasonal low after
the summer irrigation demands. All RMW-WLs will be monitored in accordance with the monitoring
protocols described in Section 1.2 Protocols for Data Collection and Monitoring. All data will be
incorporated into the Basin DMS and reported to DWR per the requirements specified under Section 1.5
Reporting Monitoring Data to the Department.
1.1.2.

Monitoring Network for Reduction of Groundwater Storage

§ 354.34. Monitoring Network
(c) Each monitoring network shall be designed to accomplish the following for each sustainability
indicator:
(2) Reduction of Groundwater Storage. Provide an estimate of the change in annual groundwater in
storage

The criteria used to define SMCs for the Reduction of Groundwater Storage are directly tied to those
developed for the Chronic Lowering of Groundwater Levels. As such, the SGMA Monitoring Network for
Reduction of Groundwater Storage is comprised of the same RMSs described in Section 1.1.1 Monitoring
Network for Chronic Lowering of Groundwater Levels. The information collected from this SGMA
Monitoring Network will be sufficient to estimate the change in annual groundwater in storage.
1.1.3.

Monitoring Network for Seawater Intrusion

§ 354.34. Monitoring Network
(c) Each monitoring network shall be designed to accomplish the following for each sustainability
indicator:
(3) Seawater Intrusion. Monitor seawater intrusion using chloride concentrations, or other
measurements convertible to chloride concentrations, so that the current and projected rate and
extent of seawater intrusion for each applicable principal aquifer may be calculated.
…
(j) An Agency that has demonstrated that undesirable results related to one or more sustainability
indicators are not present and are not likely to occur in a basin, as described in Section 354.26, shall
not be required to establish a monitoring network related to those sustainability indicators.

Under present-day conditions, the Basin is at little to no risk of seawater intrusion, and chloride
concentrations in most groundwater samples collected in the Basin since 2015 are less than 50
micrograms per liter (mg/L), indicating that intrusion has not occurred. As described in Groundwater
Conditions Section 3.3 Seawater Intrusion (See Section 3.3 of Technical Memorandum 6 submitted to
Working Group 11/2019 [EKI, 2019a]), the Seawater Intrusion Sustainability Indicator is not applicable to
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the Basin and, per the stipulations defined under 23-CCR §354.34(j), a monitoring network has not been
defined.3
1.1.4.

Monitoring Network for Degraded Water Quality

§ 354.34. Monitoring Network
(c) Each monitoring network shall be designed to accomplish the following for each sustainability
indicator:
(4) Degraded Water Quality. Collect sufficient spatial and temporal data from each applicable principal
aquifer to determine groundwater quality trends for water quality indicators, as determined by the
Agency, to address known water quality issues.

The powers granted to GSAs under SGMA to effect sustainable groundwater management are generally
limited to managing the quantity, location, and timing of groundwater pumping and recharge. This
requires adequate spatial well density, depth discrete well perforation interval, and measurements that
capture temporal water quality conditions in the Principal Aquifer.
Monitoring data can represent the potential nexus between groundwater elevations in the Basin and
constituent concentrations in the water produced by wells. Per 23 CCR § 354.32(e), the selection of these
RMSs has been informed by existing local monitoring programs and leverages historical data wherever
possible to help assess and quantify Basin response to GSP implementation relative to historical and
projected future groundwater conditions.
Existing local water quality monitoring programs in the Basin are almost solely limited to routine sampling
and reporting by public water systems (PWS). The PWS are required by the State Water Resources Control
Board (SWRCB) Drinking Water Program to monitor water quality and report results where they are
publicly available through the Safe Drinking Water Information System (SDWIS) Drinking Water Watch
website. The benefits of using monitoring data from PWS wells for the SGMA Monitoring Network are that
they: (1) consider the groundwater quality of beneficial users of groundwater; (2) are required to sample
for constituents of health concern on a regular and known schedule; and (3) are pumped regularly and
the water sampled is therefore representative of formation water. Additionally, existing water quality
monitoring also includes one residential well located in Sloughhouse Resource Conservation District
(SRCD) GSA that is routinely sampled as part of the Irrigated Lands Reporting Program (ILRP). No irrigation
wells are routinely sampled as part of an existing Basin water quality monitoring program, but some PWS
wells located in SRCD GSA and Galt Irrigation District (GID) GSA are surrounded by agriculture lands and
are therefore representative of those land uses.
The SGMA Monitoring Network for Degraded Water Quality consists of the RMW-WQs listed in Table MN3 and shown on Figure MN-2. These RMW-WQs were selected based on the following considerations:
•

Current and projected groundwater use – The RMW-WQs are largely comprised of PWS wells
located in urban and agricultural areas of the Basin, and they are already sampled and analyzed
relative to drinking water quality which include the most stringent current and projected water
quality standards in the Basin. Additional wells listed in Table MN-3 and shown on Figure MN-2

The SGMA Monitoring Network for Degraded Water Quality includes the analysis for chloride, among other constituents, in
samples collected for major ions. These results could reveal future concentration changes, should they occur and exceed
50 mg/L.

3
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include an agricultural production well, a domestic well, and several dedicated monitoring wells
constructed as part of DWR’s Technical Support Services (TSS) Grant Program 4.

4

•

Aquifer characteristics – All RMW-WQs screen the alluvial materials that form the Basin’s Principal
Aquifer. The well depths and screen lengths are variable and can intercept one or more formations.
However, the ionic composition of groundwater is generally similar between formations, and
production wells have been constructed throughout the entire Basin at all formation depths. As
such, the network is sufficient to delineate groundwater quality changes due to management
actions in the Basin.

•

Potential impacts to beneficial uses and users of groundwater, land uses or property interests,
and adjacent Basins (or GSAs) – The PWS wells are required to meet drinking water standards in
the Basin, and as such compliance with Title 22 CCR drinking water regulations for Maximum
Contaminant Levels (MCLs) is the governing regulatory criteria. Historical water quality data
indicate that some Basin wells exceed primary MCLs for arsenic and nitrate (NO3) as nitrogen. Most
of the arsenic exceedances occur in the southwest portion of the Basin near the City of Galt, where
active public supply wells are treated for arsenic; most of the NO3 exceedances are from samples
collected from relatively shallow dedicated monitoring wells that do not supply water for beneficial
use (See Groundwater Conditions Section 3.4.1 Constituents Exceeding Primary MCLs [Section 3.4
of Technical Memorandum 6 submitted to Working Group 11/2019 [EKI, 2019a]]).

•

Availability of historical data – Historical data for 10 of the 14 RMW-WQs are available and have
been compiled into the Basin DMS. Three of the remaining wells are dedicated monitoring wells
installed as part of DWR’s TSS Grant Program and have not yet been sampled, and the fourth well
is an agricultural production well within the Omochumne-Hartnell Water District (OHWD) GSA that
has not yet been sampled.

•

Availability of site-specific technical information – As shown in Table MN-3, most of the RMWWQs have known coordinates, but most are lacking in elevation and well construction information
(including total depth and perforated intervals). For the RMW-WQs where well construction
information is incomplete or currently unavailable, the GSAs developed plans to fill these data gaps
in accordance with 23 CCR § 354.38 and as part of GSP implementation [included in Technical
Memorandum 13 to be submitted to Working Group 3/2021].

•

Quality and reliability of historical data – In preparing and populating the Basin DMS, QA/QC
checks were implemented to help ensure entry and maintenance of valid and accurate data
consistent with the Cosumnes QA/QC Plan (EKI, 2019b).

•

“Representativeness” to local groundwater conditions – As mentioned above, the RMW-WQs are
considered representative of local conditions given that the well depths and perforated intervals
are sufficiently deep and long to represent Primary Aquifer conditions, and the wells are located
across the Basin in GSAs that represent urban, domestic, and agricultural land uses.

•

Long-term access – For each RMW-WQ that is not a PWS, the GSAs have secured long-term
agreements with associated land/ well owners allowing local GSA representatives year-round longterm access to the site to conduct monitoring for SGMA compliance purposes. Copies of the longterm access agreements secured by the Basin GSAs can be found in Appendix A. [GSAs must secure

These TSS Grant wells are also part of the SGMA Monitoring Network for Chronic Lowering of Water Levels.
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access agreements prior to 11/2020 so that SGMA Monitoring Network can be finalized]. Data
from the PWS wells will be accessed via the SDWIS Drinking Water Watch website.
The non-PWS RMW-WQs will be sampled annually in accordance with the monitoring protocols described
in Section 1.2 Protocols for Data Collection and Monitoring, and the samples will analyzed for the following
Constituents of Concern (COCs) 5:
•

Total Dissolved Solids (TDS);

•

Arsenic; and,

•

NO3 as Nitrogen.

Additionally, the non-PWS RMW-WQs will be sampled annually for other relevant groundwater quality
constituents which may include constituents within some or all the following categories:
•

Descriptive parameters (temperature, pH, etc.)

•

Major ions, which includes Sodium, Chloride, and Sulfate, among others.

Most of the RMW-WQs are PWS wells and are already regularly sampled for Title 22 constituents. These
data will be downloaded on an annual basis from the SDWIS Drinking Water Watch website. Missing
constituents will be added to the annual sample analyses for these wells as part of the SGMA Monitoring
Program 6 [Prior to 11/2020, GSAs must secure coordination agreements with PWS owners for wells to be
sample at the appropriate frequency and analyzed for required constituents so that the SGMA Monitoring
Program can be finalized]. The domestic well sampled as part of ILRP includes TDS and NO3 among other
inorganic constituents and parameters listed above; arsenic and any other missing constituents and
parameters will be added to the annual sample analyses for this well. The analytical results from these
wells shall be incorporated into the Basin DMS and reported to DWR per the requirements specified under
Section 1.5 Reporting Monitoring Data to the Department.
Monitoring Well Density
In the Basin, the recommended monitoring well density is at least four wells per 100 square miles (see
discussion above for the water level monitoring network in Section 1.1.1 Monitoring Well Density).
Accordingly, the recommended number of RMW-WQ wells is 13, and therefore the 14 wells proposed for
the water quality monitoring network exceeds the criteria. With the exception of Clay Water District GSA,
all GSAs have at least one RMW-WQ site located within their boundaries.
Monitoring Schedule
Well-water samples shall be collected or downloaded annually for the RMW-WQs in accordance with the
monitoring protocols described in Section 1.2 Protocols for Data Collection and Monitoring. All data will
be incorporated into the Basin DMS and reported to DWR per the requirements specified under Section
1.5 Reporting Monitoring Data to the Department.

Few to none boron sensitive plants are grown in the Basin, and only one of the wells sampled for boron exceeded the
agricultural water quality goal. Sodium is also not considered a concern, and existing water quality sampling programs for
municipal supply wells (City of Galt) and the small PWS in the Basin (i.e., wells supplying groundwater to schools, churches,
etc.) include a broader suite of constituents (e.g., Title 22) which can continued to be tracked and included in the Basin DMS.
6
Constituents that may be analyzed from PWS well water samples include TDS, major ions, or other potential COCs not sampled
on an at least annual basis.
5
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Table MN-3. Proposed SGMA Monitoring Network for Degraded Water Quality

Network ID

DMS ID

State Well
Number

X
Coordinate

Y
Coordinate

StatePlane Zone 2
(feet NAD 83)

Ground
Surface
Elevation

Reference
Point
Elevation

GSA

Basin
Subarea

CASGEM
ID

Use

(ft amsl NAVD 88)

RMW-WQ1

City of Galt_Well 14

--

6,766,737

1,853,177

44

44

City of Galt

Plain

--

RMW-WQ2

City of Galt_Well 20
Richard McGee
Training_Well 2
Arcohe
Elementary_Main
Well

--

6,765,535

1,868,622

51

51

Plain

--

--

6,754,517

1,867,846

--

--

City of Galt
Sacramento
County

Plain

--

Public
Supply
Public
Supply
Public
Supply

--

6,779,504

1,870,283

--

--

Galt Irrigation
District

Plain

--

Public
Supply

RMW-WQ4
RMW-WQ5

Well
Screen

Formation

Water Quality Record

Accessibility

750

270-740

Mehrten

890

355-850

502

185-492

Mehrten
Laguna,
Mehrten

--

--

289

As 1992-2015, NO3 19922014, TDS 1992-2012
As & TDS 2009-2018, NO3
2009-2016

Confirmed
Confirmed

As, NO3, TDS 1992-2019

Uncertain

--

As, NO3 2001-2018

Uncertain

157-289

Laguna,
Mehrten

--

--

--

None in DMS, potentially
available data
As 2004-2018, NO3 19992018, TDS 1998

05N07E12

6,802,107

1,870,475

--

--

SRCD

Plain

--

--

6,815,008

1,888,933

--

--

SRCD

Plain

--

Domestic
Public
Supply

--

6,776,611

1,909,654

--

--

SRCD

Plain

--

Public
Supply

--

--

--

As, NO3 2001-2018, TDS 2007

Uncertain

RMW-WQ8*

05N07E12_20509
Rancho Seco
NGS_MAIN WELL
Dillard
Elementary_Dom
Well
OHWD TSS Grant
Well

--

--

--

--

--

OHWD

Plain

--

Monitoring

--

--

--

None, proposed well

Confirmed

RMW-WQ9

07N08E06N001M

07N08E06N001M

6,805,551

1,938,936

119.89

119.89

OHWD

Plain

--

Irrigation

135

--

Valley Springs

--

Confirmed

--

6,846,025

1,907,916

--

--

ACGMA

Foothills

--

Monitoring

215

--

Ione

None, new well

Confirmed

--

6,852,295

1,874,075

--

--

ACGMA

Foothills

--

163

148-153

Ione

None, new well

Confirmed

05N09E35Q001M

6,863,055

849,572

232.94

232.94

ACGMA

Foothills

--

366

150-350

Valley Springs

6,851,328

1,856,331

316

316

ACGMA

Foothills

--

406

118-312

Valley Springs

RMW-WQ14
-6,876,562
1,875,703
--ACGMA
Abbreviations:
ACGMA = Amador County Groundwater Management Authority
DMS = Data Management System
amsl = above mean sea level
ft = feet
As = arsenic
GSA = Groundwater Sustainability Agency
bgs = below ground surface
ID = Identifier
CASGEM = California Statewide Groundwater Elevation
NAD 83 = North American Datum of 1983
Monitoring
NAVD 88 = North American Vertical Datum of 1988

Foothills

--

--

--

--

As, NO3, TDS 1987-2017
As 1994-2008, NO3 19942018, TDS 1994-2011
As 2003-2018; NO3 20032017, TDS 2003

Confirmed

--

Monitoring
Public
Supply
Public
Supply
Public
Supply

RMW-WQ6
RMW-WQ7

RMW-WQ10*
RMW-WQ11*
RMW-WQ12*
RMW-WQ13

ACGMA Carbondale
ACGMA Bamert Rd
MW D
Camanche North
Shore_Well 2
Camanche Well 9
MP Associates_Well
2

Notes

ft bgs
Representative Monitoring Wells

RMW-WQ3

Well
Depth

NO3 = nitrate
RMW-WQ = Representative Monitoring Well for Degraded Water
Quality
OHWD = Omochumne-Hartnell Water District
SGMA = Sustainable Groundwater Management Act
SRCD = Sloughhouse Resource Conservation District

Uncertain

Irrigated Lands
Regulatory
Program Well

Uncertain

TSS Grant well
site
TSS Grant well
site
TSS Grant well
site

Confirmed
Uncertain

TDS = total dissolved solids
TSS = Technical Support Service

Notes:
1) Asterisk (*) denotes wells that are also Representative Monitoring Sites for Chronic Lowering of Groundwater Levels.
2) Shaded cells represent SGMA-compliant accuracy.
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1.1.5.

Monitoring Network for Land Subsidence

§ 354.34. Monitoring Network
(c) Each monitoring network shall be designed to accomplish the following for each sustainability
indicator:
(5) Land Subsidence. Identify the rate and extent of land subsidence, which may be measured by
extensometers, surveying, remote sensing technology, or other appropriate method.

Interferometric Synthetic Aperture Radar (InSAR) data and a network of subsidence monitoring network
monuments indicate vertical displacement in the Basin has been minor and therefore land subsidence is
not likely a significant concern. The SGMA Monitoring Network for Land Subsidence is adequately
characterized by the SGMA Monitoring Network for Chronic Lowering of Groundwater Levels and the
continuous data collected from the existing University NAVSTAR Consortium (UNAVCO) Global Positioning
System (GPS) station located within the Basin (Figure MN-3).
1.1.6.

Monitoring Network for Depletions of Interconnected Surface Water

§ 354.34. Monitoring Network
(c) Each monitoring network shall be designed to accomplish the following for each sustainability
indicator:
(6) Depletions of Interconnected Surface Water. Monitor surface water and groundwater, where
interconnected surface water conditions exist, to characterize the spatial and temporal exchanges
between surface water and groundwater, and to calibrate and apply the tools and methods
necessary to calculate depletions of surface water caused by groundwater extractions. The
monitoring network shall be able to characterize the following:
(A) Flow conditions including surface water discharge, surface water head, and baseflow
contribution.
(B) Identifying the approximate date and location where ephemeral or intermittent flowing streams
and rivers cease to flow, if applicable.
(C) Temporal change in conditions due to variations in stream discharge and regional groundwater
extraction.
(D) Other factors that may be necessary to identify adverse impacts on beneficial uses of the
surface water.

The GSP Emergency Regulations (23-CCR § 354.28(c)) state that the SMCs for Depletions of Interconnected
Surface Water “shall be the rate or volume of surface water depletions caused by groundwater use that
has adverse impacts on beneficial uses of the surface water and may lead to undesirable results.”
Monitoring the depletion of interconnected surface water must therefore characterize the spatial and
temporal changes in the exchange between surface water and groundwater conditions by collecting data
to characterize the following:
•

Flow conditions including surface water discharge, surface water head (“stage”), and baseflow
contribution.

•

The approximate date and location where ephemeral or intermittent flowing streams and rivers
cease to flow, if applicable.

•

Temporal change in conditions due to variations in stream discharge and regional groundwater

March 2020

Page 17
EKI Environment & Water, Inc.

DRAFT Monitoring Network
Cosumnes Subbasin
extraction.
•

Other factors that may be necessary to identify adverse impacts on beneficial uses of the surface
water.

Water table and streamflow changes can be characterized with measured water levels in shallow wells
located near stream gauging stations (stream gauges are locations where surface water level elevation
[stage] and/or volumetric discharge [flow] are measured). The SGMA Monitoring Network for Depletions
of Interconnected Surface Water was developed for the Basin comprised of existing shallow wells (RMWISW) and stream gauging stations (RMG) shown on Figure MN-4 and summarized in Table MN-4. The
RMSs were selected based on the following considerations:
•

Current and projected groundwater use – To the extent possible, the RMW-ISWs are located near
surface water features and the Basin boundaries. Most extractions occur from aquifer depths
below the RMW-ISW depths.

•

Aquifer characteristics – All RMW-ISWs screen the upper 140 feet or less of alluvial materials that
form the Principal Aquifer. These relatively shallow well depths are considered representative of
water table conditions.

•

Potential impacts to beneficial uses and users of groundwater, land uses or property interests,
and adjacent Basins (or GSAs) – Available data and previous studies suggest that Cosumnes River
flows are disconnected from underlying groundwater along most of its reach within the Basin. No
data are available to directly compare stage and groundwater levels along Dry Creek or other
surface water features in the Basin. However, the depth to groundwater contours mapped for the
Basin indicate that groundwater in the Principal Aquifer is typically encountered at depths greater
than 30 ft below ground surface, suggesting that surface water flows and groundwater are likely
disconnected across most of the Basin (See Groundwater Conditions Section 3.6 Interconnected
Surface Water Systems [See Section 3.6 of Technical Memorandum 6 submitted to Working Group
11/2019 [EKI, 2019a]]).

•

Availability of historical data – All seven RMW-ISWs have historical water level data, however the
most recent data for four of them are from before 2000 and their current status and existence is
unknown [GSAs must secure access and confirm well site conditions prior to 11/2020 so that the
SGMA Monitoring Network can be finalized]. The data for the remaining three wells begins in 2012
or later. Four gaging stations exist on the Cosumnes River with flow and stage data going back as
far as 1926 and as recent as 2019, but only one gauging station exists on Dry Creek and its period
of record is 1926-1997. No other stations exist on the remaining creeks within the Basin, and
comparisons between shallow well water levels and stream gauge measurements show limited
overlap between their respective recording periods.

•

Availability of site-specific technical information – As shown in Table MN-4, all the RMW-ISWs
have location coordinates but only two of the seven have construction information that includes
perforated intervals. While these shallow wells are located near the Cosumnes River and Dry
Creek, only one RMW-ISW (RMW-ISW5) is located adjacent to a gauging station whose current
status is unknown. For the RMW-ISWs where construction information is incomplete or currently
unavailable, the GSAs developed a plan to fill these data gaps in accordance with 23 CCR § 354.38
and as part of GSP implementation [included in Technical Memorandum 13 to be submitted to
Working Group 3/2021].
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•

Quality and reliability of historical data – In preparing and populating the Basin DMS, QA/QC
checks were implemented to help ensure entry and maintenance of valid and accurate data
consistent with the Cosumnes QA/QC Plan (EKI, 2019b).

•

“Representativeness” to local groundwater conditions – As mentioned above, the RMW-ISW
“representativeness” to local groundwater conditions is determined by well construction and
location relative to the Cosumnes River or Dry Creek. Specifically, the well depth and perforated
interval are sufficient to represent the water table and surface-groundwater interactions. Table
MN-4 shows that most of the wells are less than 140 feet deep, and Figure MN-4 indicates the
wells are located within 1,500 feet of the Cosumnes River or Dry Creek. The RMW-ISWs are thus
representative of water table conditions in the Principal Aquifer near these surface water features.

•

Long-term access – The GSAs have secured long-term agreements with associated
land/well/gauge owners allowing local GSA representatives year-round long-term access to the
site to conduct monitoring for SGMA compliance purposes [to be completed by GSAs before
11/2020]. Some RMG sites data can be accessed online through the California Data Exchange
Center (CDEC; RMG-2) or the United States Geological Survey (USGS) National Water Information
System (NWIS; RMG-5). Copies of the long-term access agreements secured by the Basin GSAs can
be found in Appendix A. [GSAs must secure access agreements prior to 11/2020 so that the SGMA
Monitoring Network can be finalized]

Monitoring Well Density
While several shallow wells are located near the Cosumnes River and Dry Creek, few to none of the wells
are located adjacent to an existing gauging station, which introduces uncertainty when comparing well
water level and stream stage. For the RMGs that lack adjacent RMW-ISWs, the GSAs developed plans to
fill these data gaps in accordance with 23 CCR § 354.38 and as part of GSP implementation [included in
Technical Memorandum 13 to be submitted to Working Group 3/2021].
Monitoring Schedule
All RMW-ISWs shall be instrumented to record daily water level changes and all RMG sites shall be
instrumented to record daily stage and flow in accordance with the monitoring protocols described in
Section 1.2 Protocols for Data Collection and Monitoring. All data will be incorporated into the Basin DMS
and reported to DWR per the requirements specified under Section 1.5 Reporting Monitoring Data to the
Department.
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Table MN-4. Proposed SGMA Monitoring Network for Depletions of Interconnected Surface Water

Network ID

DMS ID

State Well
Number

X
Coordinate

Y
Coordinate

StatePlane Zone 2
(feet NAD 83)

Ground
Surface
Elevation

Reference
Point
Elevation

GSA

Basin
Subarea

CASGEM
ID

Use

Well
Depth

(ft amsl NAVD 88)

RMW-ISW1

05N06E31E003M

05N06E31E003M

6742619

1849924

22.26

24.76

RMW-ISW2

05N06E07Q002M

05N06E07Q002M

6744643

1868512

29.33

29.83

RMW-ISW3

UC obs_X284220

--

6739298

1873519

--

--

RMW-ISW4
RMW-ISW5
RMW-ISW6

UC obs_X283687
06N06E22C001M
UC obs_X284227

-06N06E22C001M
--

6740722
6759136
6756760

1875204
1895204
1900637

-52.36
--

-53.36
--

RMW-ISW7

07N08E06N001M

07N08E06N001M

6805551

1938936

119.89

119.89

Well
Screen

Formation

Water Level Record /
Flow or Stage Record

Accessibility

ft bgs
Representative Monitoring Wells
Sacramento
County
Plain
4830 (V)
Unknown
Sacramento
County
Plain
4821 (V)
Unknown
Sacramento
County
Plain
-Monitoring
Sacramento
County
Plain
-Monitoring
SRCD
Plain
5607 (V)
Irrigation
OHWD
Plain
-Monitoring
OHWD

Plain

--

Irrigation

105

--

Victor

Semiannual 1990-1999

Unknown

39

--

Victor

Semiannual 1963-1979

Unknown

53

48-53

Victor

Daily 2012-2019

Unknown

64
141
--

54-64
---

Victor
Victor, Laguna
--

Daily 2012-2019
Semiannual 1963-1997
Daily 2016-2019

Unknown
Unknown
Unknown

135

--

Mehrten

Semiannual 1990-1999

Confirmed

Representative Monitoring Stream Gauges
RMG-1
RMG-2

Dry C NR Galt CA
Cosumnes River at
McConnell

RMG-3

Mahon Dam

RMG-4

Rooney Dam
Cosumnes River at
Michigan Bar

NA
NA
NA
NA

NA
RMG-5
Abbreviations:
amsl = above mean sea level
bgs = below ground surface
CASGEM = California Statewide Groundwater Elevation
Monitoring
DMS = Data Management System

6783708

1853088

--

52.83

6749854

1892755

5

6755673

1897249

6790359
6834905

Plain

5.75

SRCD
Sacramento
County

--

--

OHWD

Plain

1934592

--

--

OHWD

Plain

1945415

--

170.48

SRCD

Foothills

ft = feet
GSA = Groundwater Sustainability Agency
ID = Identifier
NA = not applicable
NAD 83 = North American Datum of 1983

Notes

Plain

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NAVD 88 = North American Vertical Datum of 1988
RMG = Representative Monitoring Gauge
RMW-ISW = Representative Monitoring Well for Depletions of
Interconnected Surface Water
OHWD = Omochumne-Hartnell Water District

Flow: Daily 1926-1997
Stage: Bi-monthly/Quarterly 19951997
Flow: Monthly 1941-1982
Stage: Daily 1982-2019
Flow: Daily 2003-2009
Stage: Daily 2004-2012
Flow: Daily 2003-2011
Stage: Daily 2004-2011
Flow: Daily/monthly 1907-2019
Stage: Monthly/quarterly 1936-2019

Uncertain

Inactive

Uncertain
Uncertain
Uncertain
Uncertain

SGMA = Sustainable Groundwater Management Act
SRCD = Sloughhouse Resource Conservation District

Notes:
1) Shaded cells represent SGMA-compliant accuracy.
2) CASGEM ID followed by (V) indicates voluntary CASGEM well.
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1.2.

Protocols for Data Collection and Monitoring

§ 352.2. Monitoring Protocols
Each Plan shall include monitoring protocols adopted by the Agency for data collection and management,
as follows:
(a) Monitoring protocols shall be developed according to best management practices.
(b) The Agency may rely on monitoring protocols included as part of the best management practices
developed by the Department,or may adopt similar monitoring protocols that will yield comparable
data.
(c) Monitoring protocols shall be reviewed at least every five years as part of the periodic evaluation
of the Plan, and modified as necessary.

Pursuant to 23 CCR § 354.32(i), in all cases the SGMA Monitoring Network will adhere to the monitoring
protocols developed by the Working Group. Monitoring is needed to track changes in Basin conditions,
Sustainability Indicators, and the effectiveness of GSP implementation to achieve groundwater
sustainability. Data collection protocols for groundwater levels, groundwater quality, and surface water
are detailed below, and are designed for compatibility with GSP Regulations and DWR’s “BMP #1 for
Groundwater Monitoring Protocols, Standards, and Sites” (BMP #1; DWR, 2016b). BMP #1 identifies
several guidance documents that were incorporated into the Basin’s monitoring protocols including
DWR’s Groundwater Elevation Monitoring Guidelines (DWR, 2010), the Basin’s CASGEM Monitoring Plan
for water level monitoring (SCGA, 2012; Dunn Environmental, 2014), and the USGS Groundwater Technical
Procedures (Cunningham and Schalk, 2011), and the National Field Manual for the Collection of WaterQuality Data (NFM) (USGS, variously dated).
The Basin’s monitoring protocols are designed to ensure the following:
•

Data are collected from the correct location and site identification;

•

Data are accurate and reproducible;

•

Data represent conditions in the Basin;

•

All salient information is recorded to check and correct data; and

•

Data are handled in a way that ensures data integrity.
1.2.1. Protocols for Groundwater Level Measurements

Groundwater-level measurements shall be collected, at a minimum, semiannually (Spring and Fall) to
document seasonal fluctuations in groundwater levels. Specifically, Spring levels will be measured in
March to represent the seasonal high prior to summer irrigation demands and Fall levels will be measured
in October to represent the seasonal low after the increased summer irrigation demands. The
groundwater-level data will be the basis for the development of basin-wide groundwater elevation maps.
The following data collection protocols should be followed by the field technician:
•

Measurements should be taken in wells that are not influenced by recent pumping. Measurements
should be taken at least two hours, and preferably longer, after the well was last pumped. Multiple
measurements can be collected from the well to verify that equilibrium has been reached.
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•

Depth to groundwater shall be measured by an electronic sounder, chalked steel tape, or
datalogging pressure transducer. As required by 23-CCR § 352.4(a)(3), depth to groundwater shall
be recorded to at least the nearest 0.1 foot and preferably to the nearest 0.01 foot. Other
measurement methods such as airlines and acoustic sounders may not provide the required
accuracy of 0.1 foot.

•

Depth to groundwater shall be measured from a specific, easily identifiable, and clearly marked
Reference Point (RP) on the well casing. As required by 23-CCR § 352.4(a)(4), the reference point
elevation (RPE) should be surveyed relative to the North American Vertical Datum of 1988 (NAVD
88) to an accuracy of 0.5 foot and preferably to an accuracy of 0.1 foot or less. Hand-held GPS units
likely will not provide vertical elevation measurements accurate enough to meet these
requirements.

•

For measuring wells that are under pressure or artesian, allow a period of time for the water level
to stabilize and take multiple measurements take multiple measurements to confirm the water
level has reached equilibrium. For artesian wells, site-specific procedures should be developed to
collect accurate water level data.

•

Groundwater elevation shall be calculated as:
GWE = RPE – DTW
Where:
GWE = Groundwater Elevation;
RPE = Reference Point Elevation; and
DTW = Depth to Water

•

Consistent units of feet, tenths of feet, and hundredths of feet should be used, and measurements
should not be recorded in units of feet and inches.

•

Record the site identifier, date, time (24-hour format), method of measurement, height of RPE
above or below the ground surface, depth to water, groundwater elevation, and any factors that
may influence the depth to water measurements such as weather, nearby irrigation or pumping,
flooding, or well condition [GSAs will need to develop a standardized field form for their technical
representatives that collect data in the Basin]. If a measurement cannot be obtained, record the
reason the measurement was not collected.

•

Any well caps, plugs, or locks should be replaced and access points such as doors or gates returned
to the condition found upon arrival at the site.

•

The measurement devices shall be decontaminated after measuring each well and routinely
maintained and tested in accordance with manufacturer’s instructions to ensure measurement
accuracy.

Where and when deemed appropriate, data loggers may be implemented to record water levels more
frequently (e.g., hourly, daily, weekly, and so forth). Groundwater levels may be recorded using pressure
transducers equipped with data loggers installed in monitoring wells. The following general protocols
must be followed when installing a pressure transducer in a monitoring well or for recording stream stage:
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•

Utilize protocols above to determine the water levels in the monitoring well and properly program
and reference the installation.

•

Record the well identifier, the associated transducer serial number, transducer range, transducer
accuracy, and cable serial number.

•

Employ transducers able to record groundwater levels with an accuracy of at least 0.1 foot, and
confirm the instrument has sufficient battery life, and data storage capacity, and can accommodate a
range of groundwater level fluctuations and natural pressure drift.

•

If employing non-vented units, consistent logging of barometric pressures that coincide with the water
level measurement intervals is required.

•

Follow manufacturer specifications for installation, calibration, data logging intervals, battery life,
correction procedure (if non-vented cables used), and anticipated life expectancy to assure that data
quality objectives are being met for the GSP.

•

Secure the cable to the well head with a well dock or another reliable method. Monitor against
potential future cable slippage by marking cable at the same elevation of the RP.

•

The transducer data should periodically be checked against hand measured groundwater levels to
monitor electronic drift or cable movement. This should happen during routine site visits, at least
annually or as necessary to maintain data integrity.

The data should be downloaded as necessary to ensure no data is lost, and entered into the Basin’s DMS
following the Cosumnes QA/QC Plan (EKI, 2019b). Data collected with non-vented data logger cables
should be corrected for atmospheric barometric pressure changes, as appropriate. After the sampler is
confident that the transducer data have been safely downloaded and stored, the data should be deleted
from the data logger to ensure adequate memory storage remains.
1.2.2. Protocols for Water Quality Sampling
Water quality samples shall be collected annually. General steps for water quality sampling include depth
to groundwater measurement prior to purging, multi-meter calibration, installation of sampling pump, if
required, purging of the well casing, water quality sample collection in lab-specified bottles, and following
standard chain-of-custody guidelines for sample preservation and transport. All analyses should be
performed by a laboratory certified under the State Environmental Laboratory Accreditation Program. The
following data collection protocols should be followed by the field technician in addition to protocols
identified in the USGS National Manual for the Collection of Water-Quality Data:
•

Record the site identifier, date, time (24-hour format), condition of the well, depth to groundwater
measurement, meter calibration information 7, purge volumes, meter readings during purging, and
water quality samples that were collected and preservation methods used [GSAs will need to
develop a standardized field form for their technical representatives that collect data in the Basin].

•

Production wells shall be sampled while the well pump is running, with well-water collected from
a spigot near the wellhead. Samples should not be collected from storage tanks, at a long distance

Ideally, a multi-meter shall be used to collect field parameters prior to sample collection. As applicable, multi-meter probes
shall be calibrated per manufacturer specifications using standards closest to that of the anticipated well-water.
7
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from the wellhead, or after any water treatment. Sample ports and sampling equipment must be
cleaned prior to sample collection.
•

Monitoring wells without a permanent pump installation shall be purged and sampled using a
submersible pump or bailer. Submersible pump, tubing, and sampling equipment shall be cleaned
and decontaminated between sample sites.

•

If possible, a minimum of three casing volumes shall be purged from the well prior to sample
collection. For larger wells and wells with permanent pump installations, purging of three casing
volumes may not be necessary or practical depending on the well’s operational history and
operational constraints. If a well is pumped dry, the well will be allowed to recover within 90% of
original water level prior to sampling. Professional judgment shall be used to determine well
purging required to achieve a representative sample from the well.

•

If applicable, field parameters (e.g., pH, specific conductance, temperature, and dissolved oxygen)
shall be monitored using a multi-meter and flow cell during purging. Field parameters shall be
allowed to stabilize during purging so that variation of each parameter is within appropriate predefined limits for three casing volumes. In cases where purging of three casing volumes is not
practical, field parameters shall be stable for three successive measurements collected at least
three minutes apart. All field instruments shall be calibrated daily and evaluated for drift
throughout the day.

•

Prior to collection, new sample bottles appropriate to each analysis shall be obtained from the
analytical lab contracted for chemical analysis. Each sample bottle shall be clearly labeled after
sampling with the site identifier, sample personnel, date, time of sample collection (24-hour
format), preservative used, and required analysis. Samples shall be collected according to
appropriate standards such as those listed in the Standard Methods for the Examination of Water
and Wastewater, the USGS National Field Manual for the Collection of Water-Quality Data (USGS,
variously dated) or other appropriate guidance. The specific sample collection procedure should
reflect the type of analysis to be performed. Sample should be collected under laminar flow
conditions which may require reducing the flow rate prior to sample collection. Samples shall be
filtered as recommended for the specific analytes.

•

After collection, all sample bottles shall immediately be preserved as required, dried, sealed in zipclosure polyethylene bags, and placed on ice in an insulated cooler for temporary storage and
transport to the analytical lab. All samples shall be delivered to the laboratory following standard
chain-of-custody control guidelines within their prescribed holding times.

•

Field duplicates and field blank samples shall be collected and analyzed for QA/QC purposes.
Duplicate samples will be collected, processed, and analyzed in the field using the same
methodology for the primary sample, with an assigned dummy site identifier. Field blanks shall be
collected for quality assurances purposes. Field blanks will be collected using deionized water,
processed in the field, and then submitted to the laboratory with a dummy site identifier.
1.2.3. Protocols for Streamflow Measurements

Monitoring of streamflow is important for water budget analysis and evaluation of stream depletions
associated with groundwater conditions. The following guidelines have been adopted from the GSP
Emergency Regulations and DWR’s BMP#1 (DWR, 2016b):
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•

The use of existing streamflow monitoring sites will be incorporated to the greatest extent
possible.

•

Establishment of new streamflow monitoring sites will consider the existing network and the
objectives of the new locations. Professional judgement will be used to determine the appropriate
permitting that may be necessary for the installation of any monitoring location along surface
water bodies. Regular and frequent access will be necessary for these sites for data collection, site
maintenance, and development of rating curves.

•

To establish a new streamflow monitoring site special consideration must be made to select an
appropriate location for measuring stage and discharge. Once a site is selected and established, a
relationship of stream stage and discharge is necessary to provide continuous estimates of
streamflow. Several measurements of discharge at several stream stages is necessary to develop
rating curves correlating stage and discharge. A stilling well and pressure transducer with a
datalogger can be used to record stage on a continuous basis and discharge can be estimated using
the rating curves.

•

Streamflow measurements shall be collected, analyzed, and reported in accordance with the
procedures outlined in USGS Water Supply Paper 2175, Volume 1 – Measurement of Stage and
Discharge and Volume 2 – Computation of Discharge (Rantz and others, 1982a; 1982b). This
methodology is currently being used by the USGS and DWR for existing streamflow monitoring and
existing streamflow monitoring locations may use this methodology.
1.2.4. Protocols for Data Management and Reporting

Records of all data collected will be maintained in the Basin DMS. Prior to importation, standard QA/QC
checks will be undertaken to help ensure the validity and accuracy of data.
•

Depth to groundwater measurements shall be converted to groundwater elevation by subtracting
the depth to groundwater from the reference point elevation following the protocols for
groundwater level measurements described above.

•

Groundwater elevation shall be plotted on individual well hydrographs. Groundwater elevations
which vary significantly from previous measurements shall be evaluated to determine if the
measurement is questionable due to a substantial change relative to historical conditions. If
determined that the measurement is anomalous, the measurement will be flagged as questionable
in the Basin DMS.

•

Laboratory reports shall be checked to ensure all samples were analyzed within the prescribed
holding times.

•

Laboratory reports shall be checked to ensure all laboratory blank analyses were determined
acceptable by the laboratory.

•

Constituent detections in the field blank shall be tabulated and compared to their respective
practical quantitation limit.

•

Field duplicate results shall be compared to the primary sample results. Ideally, concentrations
should agree within 10% or have differences within their respective practical quantitation limit. If
concentrations from duplicate samples vary by more than 25%, the GSA may ask the laboratory to
reanalyze the constituent to confirm the result is reasonable.
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•

Major cations and anions represent a positive and negative charge respectively, and therefore the
sum of cations should equal the sum of anions in neutral groundwater. An anion-cation charge
balance shall be calculated for each sample collected using concentrations of the major anions and
cations in milliequivalents per liter (meq/L), with the difference between the two sums reported
as a percentage where:
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶
× 100
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 + 𝐶𝐶𝐶𝐶𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
In general, a up to a 5% percent difference is acceptable. Deviations can be greater if other
constituents in the groundwater are not accounted for within the major anions and cations
categories. If the anion/cation charge balance difference exceeds 15%, the GSA may ask the
laboratory to reanalyze certain constituents or the entire sample to confirm the result is accurate.

•

At a minimum, TDS, Nitrate as Nitrogen, and Arsenic concentrations shall be plotted on individual
well chemographs to monitor trends and ensure concentrations are reasonable.

After QA/QC, all data collected shall be imported into the Basin DMS as soon as practical. Data will also
be integrated into Annual Reports, as required by DWR, and will be uploaded to the SGMA data portal.
Per the GSP Emergency Regulations (23-CCR § 352.4), the following reporting standards apply to all
categories of information, unless otherwise indicated:
•

Water volumes shall be reported in acre-feet (AF).

•

Surface water flow shall be reported in cubic feet per second (cfs) and groundwater flow shall be
reported in AFY.

•

Field measurements of elevations of groundwater, surface water, and land surface shall be
measured and reported in feet to an accuracy of at least 0.1 feet relative to NAVD88, or another
national standard that is convertible to NAVD88, and the method of measurement described.

•

Reference point elevations shall be measured and reported in feet to an accuracy of at least 0.5
feet, or the best available information, relative to NAVD88, or another national standard that is
convertible to NAVD88, and the method of measurement described.

•

Geographic locations shall be reported in GPS coordinates by latitude and longitude in decimal
degree to seven decimal places, to a minimum accuracy of 30 feet, relative to NAD83, or another
national standard that is convertible to NAD83.

March 2020

Page 26
EKI Environment & Water, Inc.

DRAFT Monitoring Network
Cosumnes Subbasin

1.3.

Representative Monitoring

§ 354.36. Representative Monitoring
Each Agency may designate a subset of monitoring sites as representative of conditions in the basin or an
area of the basin, as follows:
(a) Representative monitoring sites may be designated by the Agency as the point at which
sustainability indicators are monitored, and for which quantitative values for minimum thresholds,
measurable objectives, and interim milestones are defined.
(b) Groundwater elevations may be used as a proxy for monitoring other sustainability indicators if the
Agency demonstrates the following:
(1)

Significant correlation exists between groundwater elevations and the sustainability
indicators for which groundwater elevation measurements serve as a proxy.

(2)

Measurable objectives established for groundwater elevation shall include a reasonable
margin of operational flexibility taking into consideration the basin setting to avoid
undesirable results for the sustainability indicators for which groundwater elevation
measurements serve as a proxy.

(c) The designation of a representative monitoring site shall be supported by adequate evidence
demonstrating that the site reflects general conditions in the area.

“Representative monitoring” refers to monitoring sites within a broader network of sites that typifies one
or more conditions within the Basin or a subarea of the Basin. As described in Section 1.1 Description of
Monitoring Network, the Basin GSAs have defined a SGMA Monitoring Network for each relevant
Sustainability Indicator. The rationale for selecting RMSs is described for each Sustainability Indicator in
Sections 1.1.1 through 1.1.6 above.
The RMSs and associated data collection activities are comprised primarily of a subset of sites and
activities that are already part of existing monitoring and reporting programs that will now also be used
for SGMA reporting purposes. The data from these RMSs will be used to monitor the Sustainability
Indicators and evaluate GSP implementation with respect to meeting the Sustainability Goal defined for
the Basin. This objective can be achieved by data showing compliance with the Basin SMCs.
Water level measurements and calculated groundwater elevations may be used as a proxy for monitoring
other Sustainability Indicators when they are correlated, uncertainty is adequately represented by the
specified margin of operational flexibility, and the RMSs are shown to reflect general conditions in the
Basin or subarea of the Basin. Reduction in Groundwater Storage and Subsidence are correlated to water
levels. Because groundwater storage changes are quantified by the physical properties of the aquifer
(storativity) and water level change, Reduction in Groundwater Storage is correlated to water levels.
Similarly, Subsidence occurs when water levels decrease to a point where the burden of overlying
sediments compress clay beds within the aquifer and result in a lowering of the land surface. Accordingly,
Subsidence is also correlated to water levels. The SGMA Monitoring Network for Chronic Lowering of
Groundwater Levels will therefore be used as a proxy to monitor Reduction in Groundwater Storage and
Subsidence, and the SMCs shall be defined to be protective of Reduction in Groundwater Storage and
Land Subsidence.
When surface water is connected to groundwater, depletions can be correlated to water levels.
Specifically, the depletion rate is correlated to the difference between surface water stage and water table
elevation by the water transmitting properties of the riverbed. However, these relationships are also
influenced by variable hydrogeological conditions and groundwater use. For example, the water table is
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substantially deeper than the Cosumnes River channel bottom along most of its reach in the Basin (See
Section 3.6 of Technical Memorandum 6 submitted to Working Group 11/2019 [EKI, 2019a]). Under these
conditions, the depletion rate is maximum and equal to the conductivity of the channel bottom deposits,
and a further decline in the water table does not influence depletion. Hence, there is no correlation
between the water table and depletion rate.

1.4.

Assessment and Improvement of Monitoring Network

§ 354.38. Assessment and Improvement of Monitoring Network
(a) Each Agency shall review the monitoring network and include an evaluation in the Plan and each
five-year assessment, including a determination of uncertainty and whether there are data gaps
that could affect the ability of the Plan to achieve the sustainability goal for the basin.
(b) Each Agency shall identify data gaps wherever the basin does not contain a sufficient number of
monitoring sites, does not monitor sites at a sufficient frequency, or utilizes monitoring sites that
are unreliable, including those that do not satisfy minimum standards of the monitoring network
adopted by the Agency.
(c) If the monitoring network contains data gaps, the Plan shall include a description of the following:
(1)

The location and reason for data gaps in the monitoring network.

(2)

Local issues and circumstances that limit or prevent monitoring.

(d) Each Agency shall describe steps that will be taken to fill data gaps before the next five- year
assessment, including the location and purpose of newly added or installed monitoring sites.
(e) Each Agency shall adjust the monitoring frequency and density of monitoring sites to provide an
adequate level of detail about site-specific surface water and groundwater conditions and to assess
the effectiveness of management actions under circumstances that include the following:
(1)

Minimum threshold exceedances.

(2)

Highly variable spatial or temporal conditions.

(3)

Adverse impacts to beneficial uses and users of groundwater.

(4)

The potential to adversely affect the ability of an adjacent basin to implement its Plan or
impede achievement of sustainability goals in an adjacent basin.

Data gaps identified in the SGMA compliant monitoring program will be filled as part of GSP
implementation and include:
•

Incomplete or unavailable RMW-WL, RMW-WQ, and RMW-ISW well access and/or construction
information.

•

Inactive surface water gauges or inactive measurement and recording of flow and/or stage on
Cosumnes River and Dry Creek.

•

Limited dedicated monitoring wells to quantify relationships between water table elevation changes
and extractions from deeper water supply wells especially near the Cosumnes River and Dry Creek.

The Basin SGMA Monitoring Network will be reevaluated in each five-year GSP update, including a
determination of uncertainty and whether there are additional data gaps that could affect the ability of
the Plan to achieve the Sustainability Goal for the Basin. The SGMA Monitoring Network developed for
each Sustainability Indicator includes a sufficient density and spatial distribution of monitoring sites to
meet the monitoring objectives outlined in Section 1.1 Description of Monitoring Network. In most cases,
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the existing RMSs selected for each Sustainability Indicator conform to the BMPs for monitoring networks
outlined in DWR’s BMP#2 (DWR, 2016a).

1.5.

Reporting Monitoring Data to the Department

§ 354.40. Reporting Monitoring Data to the Department
Monitoring data shall be stored in the data management system developed pursuant to Section 352.6. A
copy of the monitoring data shall be included in the Annual Report and submitted electronically on forms
provided by the Department.

Data collected from the SGMA Monitoring Network will be uploaded to the Basin DMS and reported to
the DWR in accordance with the Monitoring Protocols developed for the Basin. Additional data collected
as part of other regular monitoring programs implemented within the Basin (see Plan Area Section 3.2.1
Existing Monitoring and Management Programs [in preparation]) may be used in conjunction with data
collected from the SGMA Monitoring Network to meet compliance with GSP Emergency Regulations
regarding Annual Reporting (23 CCR § 356.2) or as otherwise deemed necessary by the GSAs.
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UNAVCO = University NAVSTAR Consortium

Cosumnes Subbasin (5-022.16)

Notes

Amador County Groundwater Management Authority

1. All locations are approximate.
2. The RMW-WLs (Figure-MN-1) will be used as proxy to supplement the SGMA Monitoring Network
for Land Subsidence.
3. RMW-S1 is UNAVCO subsidence monitoring station P275.

City of Galt

Sources

Groundwater Sustainability Agency

Clay Water District
Galt Irrigation District
Omochumne-Hartnell Water District
Sacramento County
Sloughhouse Resource Conservation District

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 31 March 2020.
2. DWR groundwater basins are based on the boundaries defined in California's Groundwater,
Bulletin 118 - 2018.
3. Subsidence monitoring stations are from UNAVCO's Plate Boundary Observatory database.
(https://www.unavco.org/instrumentation/networks/map/map.html#/)
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Figure MN-3

Groundwater Sustainability Agency
Amador County Groundwater Management Authority
City of Galt
Clay Water District
Galt Irrigation District
Omochumne-Hartnell Water District
Sacramento County
Sloughhouse Resource Conservation District
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Representative Monitoring Sites
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DWR = California Department of Water Resources
RMW-ISW = Representative Monitoring Well for Depletion of Interconnected Surface Water
RMG = Representative Monitoring Gage

Notes

1. All locations are approximate.

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 31 March 2020.
2. DWR groundwater basins are based on the boundaries defined in California's
Groundwater, Bulletin 118 - 2018.

Groundwater Sustainability Agency
Amador County Groundwater Management Authority
City of Galt
Clay Water District
Galt Irrigation District
Omochumne-Hartnell Water District
Sacramento County
Sloughhouse Resource Conservation District
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Figure MN-4

DRAFT Monitoring Network
Cosumnes Subbasin

APPENDICES
Appendix A

March 2020

Long-term Access Agreements [to be provided by GSAs by 11/2020]
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