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1. INTRODUCTION TO SUSTAINABLE MANAGEMENT CRITERIA
§ 354.22. Introduction to Sustainable Management Criteria
This Subarticle describes criteria by which an Agency defines conditions in its Plan that
constitute sustainable groundwater management for the basin, including the process by which
the Agency shall characterize undesirable results, and establish minimum thresholds and
measurable objectives for each applicable sustainability indicator.

The Sustainable Groundwater Management Act (SGMA) legislation defines a “Sustainability Goal” as “the
existence and implementation of one or more groundwater sustainability plans [GSPs] that achieve
sustainable groundwater management by identifying and causing the implementation of measures
targeted to ensure that the applicable basin is operated within its sustainable yield” (California Water
Code [CWC] § 10721(u)). The SGMA requires Groundwater Sustainability Agencies (GSAs) to develop and
implement GSPs to meet the Sustainability Goal (CWC § 10727(a)) and defines terms related to
achievement of the Sustainability Goal, including:
•

Measurable Objective (MO) – “specific, quantifiable goals for the maintenance or improvement of
specified groundwater conditions that have been included in an adopted Plan to achieve the
sustainability goal for the basin” (23 CCR § 351(s));

•

Minimum Threshold (MT) – “a numeric value for each sustainability indicator used to define
undesirable results” (23 CCR § 351(t)); and

•

Interim Milestone (IM) – “a target value representing measurable groundwater conditions, in
increments of five years, set by an Agency as part of a Plan” (Title 23, California Code of Regulations
(23 CCR § 351(q))).

Collectively, the Sustainability Goal, IMs, MOs, and MTs are referred to herein as Sustainable Management
Criteria (SMCs).
The SGMA further defines six Sustainability Indicators as the “significant and unreasonable”: (1) Chronic
Lowering of Groundwater Levels, (2) Reduction of Groundwater Storage, (3) Seawater Intrusion, (4)
Degraded Water Quality, (5) Land Subsidence, and (6) Depletions of Interconnected Surface Water 1 (CWC
§ 10721(x)). The GSP Emergency Regulations specify how GSAs must establish SMCs for each applicable
Sustainability Indicator. Sections 2, 3, 4, and 5 describe the Sustainability Goal, Undesirable Results, MTs,
and MOs and IMs, respectively, that have been developed as part of this GSP.

Groundwater Dependent Ecosystems (GDEs) are considered herein under both Chronic Lowering of Groundwater Levels and
Depletions of Interconnected Surface Water Sustainability Indicators.
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2. SUSTAINABILITY GOAL
§ 354.24 Sustainability Goal
Each Agency shall establish in its Plan a sustainability goal for the basin that culminates in the
absence of undesirable results within 20 years of the applicable statutory deadline. The Plan
shall include a description of the sustainability goal, including information from the basin setting
used to establish the sustainability goal, a discussion of the measures that will be implemented
to ensure that the basin will be operated within its sustainable yield, and an explanation of how
the sustainability goal is likely to be achieved within 20 years of Plan implementation and is
likely to be maintained through the planning and implementation horizon.

The Sustainable Groundwater Management Act (SGMA) requires that a Sustainability Goal be defined for
each basin (CWC § 10727(a)). The Groundwater Sustainability Plan (GSP) Emergency Regulations further
clarify that the Sustainability Goal should culminate “in the absence of undesirable results within 20 years
of the applicable statutory deadline” (23 California Code of Regulations [CCR] § 354.24).
The Sustainability Goal of the Cosumnes Subbasin (Basin) is to ensure that groundwater in the Basin
continues to be a long-term resource for beneficial users and uses including urban, domestic, agricultural,
industrial, and environmental. This goal will be achieved by managing groundwater within the Basin’s
sustainable yield, as defined by sustainable groundwater conditions and the absence of undesirable results.
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3. UNDESIRABLE RESULTS
§ 354.26. Undesirable Results
(a) Each Agency shall describe in its Plan the processes and criteria relied upon to define
undesirable results applicable to the basin. Undesirable results occur when significant and
unreasonable effects for any of the sustainability indicators are caused by groundwater
conditions occurring throughout the basin.
(b) The description of undesirable results shall include the following:
(1) The cause of groundwater conditions occurring throughout the basin that would lead
to or has led to undesirable results based on information described in the basin
setting, and other data or models as appropriate.
(2) The criteria used to define when and where the effects of the groundwater conditions
cause undesirable results for each applicable sustainability indicator. The criteria
shall be based on a quantitative description of the combination of minimum threshold
exceedances that cause significant and unreasonable effects in the basin.
(3) Potential effects on the beneficial uses and users of groundwater, on land uses and
property interests, and other potential effects that may occur or are occurring from
undesirable results.
(c) The Agency may need to evaluate multiple minimum thresholds to determine whether an
undesirable result is occurring in the basin. The determination that undesirable results are
occurring may depend upon measurements from multiple monitoring sites, rather than a
single monitoring site.
(d) An Agency that is able to demonstrate that undesirable results related to one or more
sustainability indicators are not present and are not likely to occur in a basin shall not be
required to establish criteria for undesirable results related to those sustainability indicators.

This section describes the Undesirable Results for the Cosumnes Subbasin (Basin). Undesirable Results are
defined in the Sustainable Groundwater Management Act (SGMA) as “when significant and unreasonable
effects for any of the sustainability indicators are caused by groundwater conditions occurring throughout
the basin.” As discussed below for each Sustainability Indicator, the quantitative criteria for determining
Undesirable Results refer to exceedances of the Minimum Thresholds (MTs) established within the Basin
(see Section 4 Minimum Thresholds).

3.1. Undesirable Results for Chronic Lowering of Groundwater Levels
Per SGMA, an Undesirable Result for the chronic lowering of groundwater levels is when there is a
“significant and unreasonable depletion of supply if continued over the planning and implementation
horizon” (California Water Code [CWC] § 10721(x)). However, it is important to note that SGMA also states
that “[o]verdraft during a period of drought is not sufficient to establish a chronic lowering of groundwater
levels if extractions and groundwater recharge are managed as necessary to ensure that reductions in
groundwater levels or storage during a period of drought are offset by increases in groundwater levels or
storage during other periods” (CWC § 10721(x)).
Undesirable Results would be experienced if and when a chronic decline in groundwater levels negatively
affects the long-term viable access to groundwater for the urban, domestic, agricultural, industrial, and
environmental beneficial users and uses within the Basin.
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3.1.1. Potential Causes of Undesirable Results
Potential causes of Undesirable Results related to Chronic Lowering of Groundwater Levels could include
increased pumping and/or reduced recharge.
Because the current primary use of groundwater in the Basin is for agricultural purposes, increased
groundwater pumping could occur if water use per acre on irrigated land increases or if new land is put
into agricultural production. Similarly, although groundwater pumping for urban uses is relatively small,
additional urban development is expected within the Basin that could lead to an increase in groundwater
use.
Reduced recharge could occur due to increased agricultural irrigation efficiency and/or due to climate
change that could result in decreased precipitation, decreased surface water inflows from contributing
watersheds, reduced cross-boundary flows, and/or increased evapotranspiration (ET).
3.1.2. Criteria Used to Define Undesirable Results
As discussed further below in Section 4 Minimum Thresholds and in Section XX Monitoring Network (See
Section 1. of Technical Memorandum 9 submitted to Working Group 3/2020 [EKI, 2020]) the MTs for
groundwater levels are established at 20 Representative Monitoring Wells for Chronic Lowering of
Groundwater Levels (RMW-WLs) by considering historical groundwater levels and trends, well depths (i.e.,
as a surrogate for impacts to beneficial users), and other potential sensitive beneficial users (e.g.,
groundwater dependent ecosystems [GDEs]). Per Section 354.26(b)(2) of the Groundwater Sustainability
Plan (GSP) Emergency Regulations, the description of Undesirable Results must include a quantitative
description of the number of MT exceedances that constitute an Undesirable Result.
As such, the Undesirable Results for Chronic Lowering of Groundwater Levels would be experienced in the
Basin if and when groundwater levels decline below the established MTs in 25% or more of the RMW-WLs
for more than two (2) consecutive non-drought years.
3.1.3. Potential Effects of Undesirable Results
The primary potential effects of Undesirable Results caused by Chronic Lowering of Groundwater Levels
on beneficial uses and users of groundwater in the Basin may include groundwater well dewatering and
increased pumping lift. Well dewatering can be detrimental to wells as it can lead to increased
maintenance costs (e.g., well rehabilitation/redevelopment and pump lowering) and reduced well lifespan
due to corrosion of well casings and screens. Increased pumping lift results in more energy use necessary
per unit volume of groundwater pumped and corresponding higher pumping costs, as well as increased
wear and tear on well pump motors and reduced well efficiency. A well impact analysis was conducted as
part of MT development (see Section 4.1.2 Domestic Well Impact Analysis).
Other effects could include creation of a cone of depression potentially impacting cross-boundary flows
and a steepening of gradients increasing inflow from neighboring subbasins (e.g., Eastern San Joaquin
[ESJ] Subbasin and South American [SA] Subbasin). Land subsidence could affect critical infrastructure
(e.g., Folsom South Canal [FSC]) as discussed further below in Section 3.5 Undesirable Results for Land
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Subsidence. Other effects of Undesirable Results could include lowering of groundwater levels below the
root zone in areas with confirmed phreatophyte plant communities (i.e., the GDEs shown on Figure GWC15 [to be updated after GDE verification]), which could adversely affect the biota living in these areas. All
of the above were considered in developing the Sustainable Management Criteria (SMCs) for the Basin.

3.2. Undesirable Results for Reduction of Groundwater Storage
Groundwater levels are used as a proxy for measuring Undesirable Results for Reduction of Groundwater
Storage and the same definition of Undesirable Results for Chronic Lowering of Groundwater Levels is
applied for this Sustainability Indicator.
3.2.1. Potential Causes of Undesirable Results
Reduction of Groundwater Storage is directly correlated to Chronic Lowering of Groundwater Levels.
Therefore, the potential causes of Undesirable Results due to Reduction in Groundwater Storage are
generally the same as the potential causes listed above for Undesirable Results due to Chronic Lowering
of Groundwater Levels (i.e., increased groundwater pumping and reduced recharge).
3.2.2. Criteria Used to Define Undesirable Results
The criteria used to define Undesirable Results for Reduction of Groundwater Storage is consistent with
the criteria used to define Undesirable Results for Chronic Lowering of Groundwater Levels. Put simply, it
would be considered significant and unreasonable (i.e., an Undesirable Result) if groundwater storage
were to be reduced by an amount that would cause the groundwater levels in at least 25% of the RMWWLs to exceed their MTs for Chronic Lowering of Groundwater Levels over two (2) consecutive nondrought years. As described above, the criteria set for Chronic Lowering of Groundwater Levels are
considered protective and a reasonable proxy.
3.2.3. Potential Effects of Undesirable Results
The primary potential effect of Undesirable Results caused by Reduction of Groundwater Storage on
beneficial uses and users of groundwater in the Basin would be reduced groundwater supply reliability.
Since groundwater supplies most users in the Basin, most beneficial users would be affected. The effect
would be most significant during periods of reduced surface water supply availability due to, for example,
natural drought conditions, regulatory restrictions, natural disasters, or other causes. However, as
discussed in Section 4.2 Minimum Threshold for Reduction of Groundwater Storage, there is significant
usable groundwater storage within the Basin, and so these effects are unlikely to occur over the GSP
planning and implementation horizon.

3.3. Undesirable Results for Seawater Intrusion
The GSP Emergency Regulations state that “An Agency that is able to demonstrate that undesirable results
related to one or more sustainability indicators are not present and are not likely to occur in a basin shall
not be required to establish criteria for undesirable results related to those sustainability indicators” (23California Code of Regulations [CCR] § 354.26(d)).
March 2021
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The Basin is not directly connected to the Pacific Ocean, although its western boundary is adjacent to the
Sacramento-San Joaquin Delta (the “Delta”) which is influenced by the Pacific Ocean. As described in
Groundwater Conditions Section XX Seawater Intrusion (See Section 3.3 of Technical Memorandum 6
submitted to Working Group 11/2019 [EKI, 2019]), under present-day conditions the Basin is at little to
no risk of seawater intrusion. The Seawater Intrusion Sustainability Indicator is therefore not applicable
to the Basin and Undesirable Results for this Sustainability Indicator are not defined.

3.4. Undesirable Results for Degraded Water Quality
The SGMA defines an Undesirable Result as “significant and unreasonable degraded water quality,
including the migration of contaminant plumes that impair water supplies” (CWC § 10721(x)). As such,
Undesirable Results for Degraded Water Quality would be experienced in the Basin if and when water
quality conditions of the Principal Aquifer are degraded as a result of SGMA-related groundwater activities
such that they negatively impact the long-term viability of the groundwater resource for beneficial users
and uses.
3.4.1. Potential Causes of Undesirable Results
Potential causes of Undesirable Results due to Degraded Water Quality include increases in concentration
or the addition of constituents of concern (COCs) to groundwater in the Principal Aquifer through
processes that are causatively related to water management or land use activities. These potential
processes could include:
•

Deep percolation of some portion of ineffective precipitation;

•

Seepage from various natural and man-made channels, and recharge from reservoirs and
spreading basins, including managed recharged Projects and Management Actions (PMAs);

•

Irrigation system backflow into wells and flow through well gravel pack and screens from one
formation to another;

•

Deep percolation of excess applied irrigation water and other water applied for cultural practices
(e.g., for soil leaching);

•

Lateral migration from adjacent areas with poorer quality groundwater;

•

Leaching from internal sources such as fine-grained, clay-rich interbeds; and

•

Upwards vertical flow from deeper zones below the bottom of the Basin.

In the case of deep percolation of excess applied irrigation and leaching water, such activities are regulated
separately under the Central Valley Regional Water Quality Control Board’s (CVRWQCB’s) Irrigated Lands
Regulatory Program (ILRP). For the last two items listed above, the underlying cause has to do with
hydraulic gradients and heads (groundwater levels), and thus the causes are the same as those associated
with the Undesirable Effects of Chronic Lowering of Groundwater Levels, discussed above.
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3.4.2. Criteria Used to Define Undesirable Results
As discussed in Section XX Groundwater Quality Concerns (See Section 3.4 of Technical Memorandum 6
submitted to Working Group 11/2019 [EKI, 2019]), most wells in the Basin have limited groundwater
quality data. The limited spatial extent and temporal frequency make analysis of water quality trends and
their potential nexus to groundwater elevations and/or groundwater management actions in the Basin
difficult. Additional data collection and analysis will be needed to confirm the validity and consistency,
both in space and over time, of potential relationships. Therefore, until additional groundwater level and
groundwater quality information is available to refine this definition, Undesirable Results are based on
criteria defined for a select number of potential COCs of the Representative Monitoring Wells – Water
Quality locations (RMW-WQ).
Specifically, it is considered an Undesirable Result for Degraded Water Quality within the Basin if and when
selected constituent concentrations exceed their respective MTs in 25% or more of the RMW-WQs for more
than two (2) consecutive non-drought years as a result of SGMA-related groundwater management
activities.
It should be noted that regulatory oversight authority for drinking water quality rests with the State Water
Resources Control Board (SWRCB), not with the Groundwater Sustainability Agencies (GSAs), and
therefore general measures to address drinking water quality served to the public are beyond the purview
of this GSP. Those regulatory oversight and enforcement actions have and will occur on their own
mandated timelines. Water quality issues related to deep percolation of agricultural chemicals such as
nitrate are also regulated separately under the ILRP. The GSAs will continue to coordinate with these
entities and programs in the collection, sharing and analysis of applicable data.
3.4.3. Potential Effects of Undesirable Results
The potential effects of Undesirable Results caused by Degraded Water Quality on beneficial uses and
users of groundwater may include: increased costs to treat groundwater to drinking water standards if it
is to be used as a potable supply source; increased costs to blend relatively poor-quality groundwater with
higher quality sources for drinking water users; and potential reduction in “usable storage” volume of
groundwater in the Basin if large areas are impaired to the point that they cannot be used to support
beneficial uses and users.
As discussed in Section XX Monitoring Network for Degraded Water Quality (See Section 1.1.4. of Technical
Memorandum 9 submitted to Working Group 3/2020 [EKI, 2020]), the RMW-WQs consist of Public Water
System wells, which are already regularly monitored, and other potable- and non-potables wells (e.g.,
agricultural and domestic supply wells) that are representative of the beneficial uses of groundwater in
the Basin. As further discussed in Section XX Existing Monitoring and Management Programs (See Section
3.2.1. of Plan Area submitted to Working Group 1/2021 [EKI, 2021]), periodic monitoring for groundwater
quality is also routinely conducted across the Basin as part of other programs (e.g., Groundwater Ambient
Monitoring and Assessment (GAMA) program, the ILRP, and the Buena Vista Rancheria Me-Wuk Indians
groundwater monitoring program). These groundwater quality monitoring programs are expected to
continue during the GSP implementation horizon and will be incorporated into future SGMA-related
March 2021
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reporting and analysis. Further, consideration of all of the above programs and their objectives was
included as part of SMC development.

3.5. Undesirable Results for Land Subsidence
The SGMA defines an Undesirable Result as “significant and unreasonable land subsidence that
substantially interferes with surface land uses” (CWC § 10721(x)).
As discussed in Section XX Land Subsidence (See Section 3.5 of Technical Memorandum 6 submitted to
Working Group 11/2019 [EKI, 2019]), measured vertical displacement in the Basin has been minor to date
indicating that land subsidence and damage to critical infrastructure is not a significant concern in the
Basin. Further, given that land subsidence and lowering of groundwater levels are closely related, it is
intended that the MTs for Chronic Lowering of Groundwater Levels (which consider historical
groundwater lows) will be protective to prevent significant and unreasonable land subsidence in the Basin.
As such, no unique monitoring network or SMCs for land subsidence have been defined at this time.
Publicly available subsidence data will continue to be evaluated as part of GSP implementation (Section
XX Existing Monitoring and Management Programs [See Section 3.2.1. of Plan Area submitted to Working
Group 1/2021 (EKI, 2021)]) . Should any indication of subsidence begin occurring in the Basin, that issue
will be addressed in future GSP updates, as needed.
3.5.1. Potential Causes of Undesirable Results
Land subsidence can be caused by several mechanisms, but the mechanism most relevant to sustainable
groundwater management is the depressurization of aquifers and aquitards due to lowering of
groundwater levels, which can lead to compaction of compressible strata and lowering of the ground
surface. Therefore, the potential causes of Undesirable Results due to Land Subsidence are generally the
same as the potential causes listed above for Undesirable Results due to Chronic Lowering of Groundwater
Levels.
3.5.2. Criteria Used to Define Undesirable Results
The criteria used to define Undesirable Results for Land Subsidence are the same criteria used to define
Undesirable Results for Chronic Lowering of Groundwater Levels, given the correlation between the two
phenomena. As such, the criteria set for Chronic Lowering of Groundwater Levels are considered
protective and a reasonable proxy.
3.5.3. Potential Effects of Undesirable Results
Potential effects of Undesirable Results caused by land subsidence could include damage to critical
infrastructure, including water conveyance infrastructure (e.g., Folsom South Canal [FSC]), municipal
water lines, canals, etc.. Potential effects could also include damage to other non-critical infrastructure
such as groundwater well heads, discharges, and casings.
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3.6. Undesirable Results for Depletions of Interconnected Surface Water
The SGMA defines an Undesirable Result as “Depletions of interconnected surface water that have
significant and unreasonable adverse impacts on beneficial uses of the surface water” (CWC § 10721(x)).
As such, the Undesirable Results for Depletions of Interconnected Surface Water would be experienced in
the Basin when surface water depletions, as result of SGMA-related groundwater management actions,
negatively effects the beneficial uses of the surface water.
As discussed in Section XX Interconnected Surface Water System (See Section 3.6 of Technical
Memorandum 6 submitted to Working Group 11/2019 [EKI, 2019]), most of the Cosumnes River and other
surface water features in the Basin (for example, Dry Creek) are disconnected from the Principal Aquifer.
However, available data indicate that the portions of the Cosumnes River west of its confluence with Deer
Creek may be temporarily interconnected for one or more months during some years (but not all), and for
less than the entire year. The westernmost reach of the Cosumnes River is understood to be more
regularly interconnected. For the purpose of determining SMCs, these areas of the Basin are
conservatively considered to have “interconnected surface water”, at least for short time periods, but the
actual relationships between surface water and the underlying Principal Aquifer is complex and remains
a data gap in the GSP.
3.6.1. Potential Causes of Undesirable Results
Depletion of Interconnected Surface Water is generally correlated to Chronic Lowering of Groundwater
Levels. The potential causes that contribute to Undesirable Results due to Chronic Lowering of
Groundwater Levels can therefore also contribute also to increased depletion of Interconnected Surface
Water (i.e., increased groundwater pumping and reduced recharge). Additional causes directly related to
surface water bodies can also influence depletions including, but not limited to, hydrology, increased
diversions, reduced return flows, and water consumption by riparian vegetation. Currently there is little
to no quantitative data regarding the impacts from these contributing causes to depletions for surface
water features within the Basin.
3.6.2. Criteria Used to Define Undesirable Results
Per Section 354.26(b)(2) of the GSP Emergency Regulations, the description of Undesirable Results must
include a quantitative description of the combination of MT exceedances that constitute an Undesirable
Result. In the Basin, as discussed in Section XX Interconnected Surface Water System (See Section 3.6 of
Technical Memorandum 6 submitted to Working Group 11/2019 [EKI, 2019]), the Cosumnes River includes
disconnected and assumed interconnected reaches. As such, as described below in Section 4.6 Minimum
Threshold for Depletions of Interconnected Surface Water, different methodologies are used to calculate
the MT for the different types of reaches; however, the definition of an Undesirable Result refers to the
entire RMW-ISW network.
Undesirable Results are experienced if and when surface water depletions occur as a result of SGMArelated groundwater management actions and groundwater levels decline below their MT in one (1) or
more Representative Monitoring Wells – Interconnected Surface Water (RMW-ISW) for more than two (2)
March 2021
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consecutive non-drought years.
3.6.3. Potential Effects of Undesirable Results
Potential effects of Undesirable Results of Depletion of Interconnected Surface Water may include
impacts to beneficial users of surface water. Reduced surface flows can negatively affect permitted
diversion points from both the Cosumnes River and Dry Creek. Moreover, there are environmental users
of surface water, which can include GDE’s and surface flows required for fish migration that may be
impacted. Consideration of all of the above was included as part of SMC development.

3.7. Undesirable Results Summary
Table SMC-1 below provides a summary of the criteria for Undesirable Results for each Sustainability
Indicator.
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Table SMC-1. Summary of Undesirable Results Criteria
Sustainability Indicator

Undesirable Results Criteria

Chronic Lowering of Groundwater
Levels

MT exceedance in 25% or more of the RMW-WLs (5 out of 20)
for more than two (2) consecutive non-drought years.

Reduction of Groundwater Storage

MT exceedance for Chronic Lowering of Groundwater Levels
used as a proxy.

Seawater Intrusion

No Undesirable Results definition; Sustainability Indicator not
applicable within the Basin.

Degraded Water Quality

MT exceedance in 25% or more of the RMW-WQ (3 out of 12) for
more than two (2) consecutive non-drought years as a result of
SGMA-related groundwater management activities.

Land Subsidence

MT exceedance for Chronic Lowering of Groundwater Levels
used as a proxy.

Depletion of Interconnected
Surface Water

MT exceedance in one or more RMW-ISW (1 of 6) for more than
two (2) consecutive non-drought years.

Abbreviations:
MT = Minimum Threshold
RMW-ISW = Representative Monitoring Well for Interconnected Surface Water
RMW-WL = Representative Monitoring Well for Chronic Lowering of Groundwater Levels
RMW-WQ = Representative Monitoring Well for Degraded Water Quality
SMGA = Sustainable Groundwater Management Act
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4. MINIMUM THRESHOLDS
§ 354.28. Minimum Thresholds
(a) Each Agency in its Plan shall establish minimum thresholds that quantify groundwater
conditions for each applicable sustainability indicator at each monitoring site or
representative monitoring site established pursuant to Section 354.36. The numeric
value used to define minimum thresholds shall represent a point in the basin that, if
exceeded, may cause undesirable results as described in Section 354.26.
(b) The description of minimum thresholds shall include the following:
(1) The information and criteria relied upon to establish and justify the minimum
thresholds for each sustainability indicator. The justification for the minimum
threshold shall be supported by information provided in the basin setting, and other
data or models as appropriate, and qualified by uncertainty in the understanding of
the basin setting.
(2) The relationship between the minimum thresholds for each sustainability indicator,
including an explanation of how the Agency has determined that basin conditions at
each minimum threshold will avoid undesirable results for each of the sustainability
indicators.
(3) How minimum thresholds have been selected to avoid causing undesirable results
in adjacent basins or affecting the ability of adjacent basins to achieve sustainability
goals.
(4) How minimum thresholds may affect the interests of beneficial uses and users of
groundwater or land uses and property interests.
(5) How state, federal, or local standards relate to the relevant sustainability indicator. If
the minimum threshold differs from other regulatory standards, the Agency shall
explain the nature of and basis for the difference.
(6) How each minimum threshold will be quantitatively measured, consistent with the
monitoring network requirements described in Subarticle 4.

Minimum Thresholds (MTs) are the numeric criteria for each Sustainability Indicator that, if exceeded,
may cause Undesirable Results for that indicator or for other indicators by proxy. This section describes
the MTs that have been developed to avoid Undesirable Results for each applicable Sustainability
Indicator in the Cosumnes Subbasin (Basin).
Table SMC-2 shows the spatial scale at which MTs are defined for each Sustainability Indicator. The MTs
within the Basin are defined, as applicable, at representative monitoring wells (RMW) for water levels
(RMW-WL), water quality (RMW-WQ) and interconnected surface water (RMW-ISW). Where appropriate,
the MTs for the Sustainability Indicators have been set using groundwater levels as a proxy, based on
demonstration “that there is a significant correlation between groundwater levels and the other metrics”
(California Department of Water Resources [DWR] Sustainable Management Criteria Best Management
Criteria [BMP] document; DWR, 2017). Additional monitoring for each Sustainability Indicator (in addition
to planned monitoring at the RMWs) is described in Section XX Monitoring Network (See Section 1 of
Technical Memorandum 9 submitted to Working Group 3/2020 [EKI, 2020]).
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Table SMC-2. Spatial Scale of Minimum Threshold Definition
Sustainability
Indicator

Minimum Threshold Metric(s)
defined in GSP Emergency
Regulations (CCR § 354.28(c))

Sites for Minimum Threshold Compliance

Chronic Lowering of
Groundwater Levels

Groundwater elevation

20 RMW-WLs

Reduction of
Groundwater Storage

Total volume of groundwater

20 RMW-WLs (Chronic Lowering of
Groundwater Levels used as a proxy)

Seawater Intrusion
Degraded Water
Quality
Land Subsidence
Depletion of
Interconnected
Surface Water

Chloride concentration
isocontour
- Number of supply wells
- Volume of groundwater
- Location of isocontour
Rate and extent of land
subsidence
Rate or volume of surface
water depletions

No MTs defined. Sustainability Indicator not
applicable to the Basin.
12 RMW-WQs
20 RMW-WLs (Chronic Lowering of
Groundwater Levels used as a proxy)
6 RMW-ISWs

Abbreviations:
CCR = California Code of Regulations
GSP = Groundwater Sustainability Plan
MT = Minimum Threshold
RMW-ISW = Representative Monitoring Well for Interconnected Surface Water
RMW-WL = Representative Monitoring Well for Chronic Lowering of Groundwater Levels
RMW-WQ = Representative Monitoring Well for Degraded Water Quality

4.1. Minimum Threshold for Chronic Lowering of Groundwater Levels
§ 354.28. Minimum Thresholds
(c) Minimum thresholds for each sustainability indicator shall be defined as follows:
(1) Chronic Lowering of Groundwater Levels. The minimum threshold for chronic
lowering of groundwater levels shall be the groundwater elevation indicating a
depletion of supply at a given location that may lead to undesirable results.
Minimum thresholds for chronic lowering of groundwater levels shall be supported
by the following:
(A) The rate of groundwater elevation decline based on historical trends, water year
type, and projected water use in the basin.
(B) Potential effects on other sustainability indicators.

Chronic Lowering of Groundwater Levels is arguably the most fundamental Sustainability Indicator, as it
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influences several other key Sustainability Indicators, including Reduction of Groundwater Storage, Land
Subsidence, Depletions of Interconnected Surface Water, and in certain ways, Degraded Water Quality.
Groundwater levels are also the most readily available and measurable metrics of groundwater
conditions, which allows for a systematic, data-driven approach to development of MTs to be applied.
There are no state, federal, or local standards that relate to this Sustainability Indicator.
4.1.1. Minimum Threshold Development
Consistent with the GSP Emergency Regulations (23 CCR § 354.28(c)), the definition of MTs for Chronic
Lowering of Groundwater Levels in the Basin is based on consideration of trends in historical groundwater
levels, historical low groundwater levels, water year types, projected water use in the Basin, and the
relationship to other Sustainability Indicators. Specifically, the information and criteria relied on to
establish the MTs for Chronic Lowering of Groundwater Levels includes:
•

Long-term water level trends from selected wells and in the Basin;

•

Where well data showed a recent trend upwards, or had initial MTs greater than the Measurable
Objectives (MO), historical low water level data was used; and

•

Well construction information (i.e., for consideration of impacts to beneficial users).

This approach allowed for the most complete and representative historical water level information to
inform the MTs, while also allowing for potentially different wells (i.e., other than those with the best
historical records) to be used as RMWs as the Basin is adaptively managed.
Minimum Threshold Determination
The initial MT estimates for Chronic Lowering of Groundwater Levels were developed for each RMW-WL
location considering the above information, as follows:
•

Recent trends in groundwater levels and projected water use are accounted for by extending the
trend for 20 years (the “Trend Extension Period”). This approach allows time for implementation
of any Projects and Management Actions (PMAs) needed to eliminate declining trends, and
thereby avoid potential rapid disruption to land uses.
o The time period for water level trend calculation is defined as Water Year (WY) 1998 –
2018 for the following reasons:


The period includes the recent (2011-2015) significant drought, and therefore
includes the possibility of another long-term drought in the future (e.g., potentially
exacerbated by climate change), consistent with the Basin’s Undesirable Results
definition for Reduction in Groundwater Storage.

o The Trend Extension Period was set to twenty years for the following reasons:
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socioeconomic and other challenges that the various PMAs may entail, as well as
the time that such measures would likely take to manifest in observed groundwater
level conditions; and


This length of time is the duration of the Sustainable Groundwater Management
Act (SGMA) implementation period, suggesting that the Basin should be achieving
the Sustainability Goal.

•

For wells with positive (i.e., upward) trends and wells with initial MTs greater than the MOs
(discussed in Section 5 Measurable Objectives and Interim Milestones), the Historical Low
groundwater levels was used as a starting point for MTs, based on the fact that significant and
unreasonable impacts to beneficial uses and users of groundwater due to low groundwater levels
are not known to have occurred since the time when water levels were at their historical low.

•

Using the above values (i.e., the Historical Low, and the Trend Continuation Factor), the initial
MT estimates for Chronic Lowering of Groundwater Levels at each RMW-WL location are
calculated as either the: (a) projected 20-year water level based on long-term trends for wells with negative
long-term trends; or (b) the historic low groundwater level for wells. Figure SMC-1 presents the
hydrographs which were used to determine the initial MT estimates.

Consideration of Adjacent Basins
The MTs have been developed in consideration of and in coordination with neighboring basins. The Basin
Groundwater Sustainability Agencies (GSAs) have and will continue to consider the effects of Sustainability
Criteria in the Basin on the adjacent South American Subbasin’s and Eastern San Joaquin Subbasin’s ability
to achieve their respective sustainability goals. A comparison of the MTs developed for the Basin and the
adjacent subbasins is presented in Section 4.1.3 Final Minimum Thresholds for Chronic Lowering of
Groundwater Levels below.
4.1.2. Domestic Well Impact Analysis
By design, the RMW-WLs were chosen to be representative of groundwater levels in their area as
discussed in Section XX Monitoring Network for Chronic Lowering of Groundwater Levels (See Section
1.1.1. of Technical Memorandum 9 submitted to Working Group 3/2020 [EKI, 2020]). As shown in Figure
SMC-2, it follows that water level changes observed in an RMW-WL would also be expected to occur at
nearby wells and potential impacts to those wells (e.g., dewatering) could occur depending on the levels
and the well’s construction details. The analysis included herein was focused on domestic wells in the
Basin as those tend to be the shallowest and to represent a sensitive beneficial user.
For this analysis, a well is identified as partially dewatered if the water level is at or below the mid-point
of the screen. Only wells with available well construction information could be assessed using this method.
Wells older than 50 years are also excluded, conservatively assuming that the usable lifespan of
groundwater wells is approximately 50 years2. To assess the potential for dewatering in the Basin, the
Similar studies have assumed 30 years as the lifespan of a well (i.e., wells older than 30 years have been excluded from
impacts analysis); therefore using 50 years is a conservative approach as more wells are included (Pauloo et al, 2020; Gailey
et al, 2019).
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estimated water levels at the MT were interpolated amongst the 2,350 domestic wells and plotted
graphically by showing which sections would have wells that potentially could dewater at those water
levels (Figure SMC-2).
This analysis suggests that, if water levels across the entire Basin reached the proposed MTs,
approximately 202 domestic wells (9%) could be partially dewatered and 89 domestic wells (4%) could be
completely dewatered. These limited projected impacts are not considered to be “significant and
unreasonable” especially given that the MTs are the minimum values that water levels should reach, and
the Basin GSAs will strive through the use of PMAs to maintain water levels at or above the MOs, which
are in all cases above the MTs (see Section 5.1 Measurable Objective and Interim Milestones for Chronic
Lowering of Groundwater Levels).
4.1.3. Final Minimum Thresholds for Chronic Lowering of Groundwater Levels
The final MTs for Chronic Lowering of Groundwater Levels at each RMW-WL are summarized in Table
SMC-3 and on Figure SMC-3. [may be revised after model results and GDE verification study]
Figure SMC-4 compares the Basins’ water level MTs to the water level MTs established to the immediately
adjacent subbasins, Eastern San Joaquin and South American. In general, the Basin’s MTs are similar in
magnitude and distribution to those established in Eastern San Joaquin where MTs are higher in the east
and reduce moving westward. However, MTs in western-most wells in the Basin are typically lower than
those established by Eastern San Joaquin. In this vicinity, horizontal gradients have historically been
towards the Basin. Therefore, the horizontal gradient of groundwater flow between the Basin and Eastern
San Joaquin will remain similar to historical conditions if water levels were to reach MTs. The South
American water level MTs are yet to be established. A comparison will be added here once available.
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Table SMC-3. Minimum Threshold, Interim Milestones, and Measurable Objective for Chronic
Lowering of Groundwater Levels

RMW-WL

RMW-WL1
RMW-WL2
RMW-WL3
RMW-WL4
RMW-WL5
RMW-WL6
RMW-WL7
RMW-WL8
RMW-WL9
RMW-WL10
RMW-WL11
RMW-WL12
RMW-WL13
RMW-WL14
RMW-WL15
RMW-WL16
RMW-WL17
RMW-WL18
RMW-WL19
RMW-WL20

Interim Milestones
(ft msl)

Minimum
Threshold
(ft msl)

"Current"
(Fall 2018)
WL Date (1)

"Current
" WL
(ft msl)

2027

2032

2037

-58
-55
-97
-66
-119
-80
-49
-32
-39
-48
-71
105
-71
175
231
62
251
85
227
187

10/17/2018
10/15/2018
10/5/2016
11/10/2016
11/8/2017
9/5/2018
10/17/2018
--8/1/2020
8/1/2020
10/15/2018
11/10/2018
10/24/2018
9/14/2017
11/13/2017
8/29/2018
11/13/2018
8/13/2020
8/13/2020

-54
-59
-34
-34
-73
-61
-24
---24
-29
99
-35
180
251
139
272
140
198
172

-54
-50
-41
-44
-91
-65
-29
-22
-34
-43
-44
106
-36
176
243
106
270
103
232
192

-54
-52
-41
-52
-100
-70
-29
-25
-35
-43
-53
105
-36
178
239
91
270
103
238
191

-54
-51
-41
-38
-87
-62
-29
-20
-33
-43
-38
106
-36
178
245
116
270
103
238
193

Trigger
Measurable
Threshold Objective
(ft msl)(2)
(ft msl)

-56
--69
----39
---46
---54
177
--261
94
---

Margin of
Operational
Flexibility
(ft)

-54
-50
-41
-24
-73
-55
-29
-15
-32
-43
-23
106
-36
179
251
141
270
103
243
196

4
4
56
42
46
26
20
16
7
5
48
2
35
4
20
79
19
18
16
9

Abbreviations:
ft = feet
ft msl = feet above mean sea level
WL = water level
RMW-WL = Representative Monitoring Well for Chronic Lowering of Groundwater Levels
Notes:
(1) For wells that Fall 2018 data are not available, water levels from the nearest Fall after 2015 are used as surrogate.
(2) Trigger thresholds are established for RMW-WLs in which the Fall 2018 groundwater levels are above the Measurable
Objective. See Section 5.1 Measurable Objective and Interim Milestones for Chronic Lowering of Groundwater Levels for
details.
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4.2. Minimum Threshold for Reduction of Groundwater Storage
§ 354.28. Minimum Thresholds
(c) Minimum thresholds for each sustainability indicator shall be defined as follows:
(2) Reduction of Groundwater Storage. The minimum threshold for reduction of
groundwater storage shall be a total volume of groundwater that can be withdrawn
from the basin without causing conditions that may lead to undesirable results.
Minimum thresholds for reduction of groundwater storage shall be supported by the
sustainable yield of the basin, calculated based on historical trends, water year
type, and projected water use in the basin.

As discussed above, the Undesirable Results definition for Reduction of Groundwater Storage equates to
a decrease in storage that would cause water levels to decline below the MTs established for Chronic
Lowering of Groundwater Levels at 25% or more of the RMW-WLs. It is logical to tie these two
Sustainability Indicators together, as the amount of groundwater in storage is directly, if not linearly,
related to groundwater levels. Because of the close relationship between these two Sustainability
Indicators, and because the MTs for Chronic Lowering of Groundwater Levels (discussed above) are
protective of the beneficial uses and users of groundwater, it is not necessary to set a unique MT for
Reduction of Groundwater Storage. Rather, MTs for Chronic Lowering of Groundwater Levels will be used
as a proxy for the Reduction of Groundwater Storage Sustainability Indicator. There are no state, federal,
or local standards that relate to this Sustainability Indicator.
4.2.1. Use of Groundwater Levels as Proxy
Pursuant to the GSP Emergency Regulations (23 CCR § 354.28(d)) and as further described in the DWR
Sustainable Management Criteria BMP (DWR, 2017), MTs for Reduction of Groundwater Storage may be
set by using groundwater levels as a proxy if it is demonstrated that a correlation exists between the two
metrics. One approach to using groundwater levels as a proxy, described in the DWR Sustainable
Management Criteria BMP, is to demonstrate that MTs for Chronic Lowering of Groundwater Levels are
sufficiently protective to ensure prevention of significant and unreasonable occurrences of the
Sustainability Indicator in question. To demonstrate that the MTs for Chronic Lowering of Groundwater
Levels are sufficiently protective, the calculation described below was performed to estimate the volume
of groundwater that would be removed from the Principal Aquifer if groundwater levels were to decline
from current (Fall 2018) levels to their respective MTs for Chronic Lowering of Groundwater Levels.
The volume of “usable storage” was estimated from CoSANA Model results by comparing the simulated
storage volume theoretically accessible to existing extraction wells to the storage volume between Fall
2018 water levels and the MTs for Chronic Lowering of Groundwater Levels. Figure HCM-7 shows that
50% of the production wells are 400-feet deep or less. Groundwater in storage above the 400-feet depth
interval was selected to represent a highly conservative estimate for usable storage, and the CoSANA
Model results indicate the usable storage is about 11.7 million acre-feet (MAF).
On average, 2018 groundwater elevations in Plain Subarea monitoring wells are about 20 feet greater
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than their corresponding MTs, and in the Foothills Subarea groundwater elevations are on average about
30 feet greater than their corresponding MTs. The volume of groundwater simulated by CoSANA for this
interval above the MTs is estimated at almost 400,000 AF, which is less than 4% of the estimated volume
of usable storage. Because estimated usable storage is much greater than the volume of water above the
MTs, the MTs for Chronic Lowering of Groundwater Levels are considered protective for the Reduction of
Groundwater Storage Sustainability Indicator.

4.3. Minimum Threshold for Seawater Intrusion
§ 354.28. Minimum Thresholds
(c) Minimum thresholds for each sustainability indicator shall be defined as follows:
(3) Seawater Intrusion. The minimum threshold for seawater intrusion shall be defined
by a chloride concentration isocontour for each principal aquifer where seawater
intrusion may lead to undesirable results. Minimum thresholds for seawater
intrusion shall be supported by the following:
(A) Maps and cross-sections of the chloride concentration isocontour that defines
the minimum threshold and measurable objective for each principal aquifer.
(B) A description of how the seawater intrusion minimum threshold considers the
effects of current and projected sea levels.

As discussed in Section 3.3 Undesirable Results for Seawater Intrusion, Seawater Intrusion Sustainability
Indicator is not applicable for the Basin; thus, no MT for this Sustainability Indicator is defined.

4.4. Minimum Threshold for Degraded Water Quality
§ 354.28. Minimum Thresholds
(c) Minimum thresholds for each sustainability indicator shall be defined as follows:
(4) Degraded Water Quality. The minimum threshold for degraded water quality shall
be the degradation of water quality, including the migration of contaminant plumes
that impair water supplies or other indicator of water quality as determined by the
Agency that may lead to undesirable results. The minimum threshold shall be based
on the number of supply wells, a volume of water, or a location of an isocontour that
exceeds concentrations of constituents determined by the Agency to be of concern
for the basin. In setting minimum thresholds for degraded water quality, the Agency
shall consider local, state, and federal water quality standards applicable to the
basin.

The GSP Emergency Regulations (23-CCR § 354.28(c)) state that the MT for Degraded Water Quality shall
be the “degradation of water, including the migration of contaminant plumes that impair water supplies
or other indicator of water quality as determined by the Agency that may lead to undesirable results”. The
GSP Emergency Regulations further state that the MT “shall be based on the number of supply wells, a
volume of water, or a location of an isocontour that exceeds concentrations of constituents determined
by the Agency to be of concern for the basin”, and that “the Agency shall consider local, state, and federal
water quality standards applicable to the basin.” This language indicates that MTs for Degraded Water
Quality can reasonably be based on concentrations of water quality constituents of concern (COCs), as
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quantified by sampling measurements at Representative Monitoring Wells for Degraded Water Quality
(RMW-WQs) and existing water quality standards applicable to the Basin.
4.4.1. Minimum Threshold Development
Constituents of Concern
The powers granted to the GSAs to effect sustainable groundwater management under SGMA generally
revolve around managing the quantity, location, and timing of groundwater pumping. SGMA does not
empower GSAs to develop or enforce water quality standards; that authority rests with the State Water
Resources Control Board (SWRCB) Division of Drinking Water. Because of the limited purview of GSAs with
respect to water quality, and the rightful emphasis on those constituents that may affect the supply and
beneficial uses of groundwater, SMCs for water quality in the Basin are only developed at the designated
RMW-WQs for three constituents: arsenic, nitrate and total dissolved solids (TDS).
As described in Section XX Groundwater Quality (See Section 3.4 of Technical Memorandum 6 submitted
to Working Group 11/2019 [EKI, 2019]), arsenic and nitrate have been identified as COCs in the Basin
groundwater that can pose significant health risks at elevated concentrations. Additionally, TDS has been
identified as a potential COC and although TDS is not generally considered a primary pollutant effecting
human health, it can serve as an indication of general water quality, specifically aesthetic characteristic
(i.e., taste, odor, color, etc.) (Hem, 1970). When the TDS secondary Maximum Contaminant Limit (MCL) is
exceeded there are no health-related concerns. As described in Section XX Groundwater Quality (See
Section 3.4 of Technical Memorandum 6 submitted to Working Group 11/2019 [EKI, 2019]), wells in the
Basin have in some cases recorded exceedances for constituents that have secondary MCLs including
Chloride, Sulfate, Iron and Magnesium. Since these exceedances do not result in any health-related
concerns, and monitoring TDS serves as an indicator of general drinking water quality, SMCs have not
been developed for these constituents. The other constituents will continue to be monitored as part of
the existing monitoring programs, and the GSA may re-evaluate establishing SMCs for additional
constituents or at additional well locations if future data analysis suggests the need for revision of the
Water Quality SMCs.
Consideration of State, Federal and/or Local Standards
The State of California and the U.S. Environmental Protection Agency (USEPA) set primary and secondary
MCLs for constituents which may cause potential human health risks. MCLs are appropriate to consider
when establishing MTs for Degraded Water Quality, as this approach would appropriately meet the
requirement to consider the beneficial uses and users of groundwater. According to Title 22 CCR Article
18 § 64465, the primary MCLs for arsenic and nitrate, are 0.01 micrograms per liter (ug/L) and 10
milligrams per liter (mg/L) respectively, and the secondary MCL upper limit for TDS is 1,000 mg/L.
4.4.2. Final Minimum Threshold for Degraded Water Quality
The MTs for Degraded Water Quality are set for arsenic and nitrate at their respective primary MCLs and
the MT for TDS is set to the secondary MCL upper limit at the RMW-WQs in the Basin. The final MTs are
shown in Table SMC-4 and Figure SMC-5. Because the MTs are based on criteria for drinking water quality,
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which is the most sensitive beneficial use, this definition implicitly considers the other beneficial uses and
users of groundwater in the Basin.
It should be noted, however, that monitoring for water quality will continue to be conducted at all water
quality monitoring well locations (i.g., RMW-WQs), and for additional constituents, as discussed further in
Section XX Monitoring Network for Degraded Water Quality (See Section 1.1.4. of Technical Memorandum
9 submitted to Working Group 3/2020 [EKI, 2020]).
Table SMC-4. Summary of Minimum Thresholds, Interim Milestones, and Measurable Objectives for
Degraded Water Quality
RMW-WQ

all RMW-WQs

Constituent
of Concern

Unit

Minimum
Threshold

Measurable
Objective

Margin of
Operational
Flexibility

Trigger
Threshold(2)

Arsenic

ug/L

10

8

2

9

Nitrate(1)

mg/L

10

8

2

9

TDS

mg/L

1,000

500

500

750

Abbreviations:
mg/L = milligrams per liter
RMW-WQ = Representative Monitoring Well for Degraded Water Quality
ug/L = micrograms per liter
Notes:
(1) Nitrate concentrations are nitrate as nitrogen (N).
(2) Trigger Threshold used in place of Interim Milestones, see Section 5.4 Measurable Objective for Degraded Water Quality
for detailed discussion.

4.5. Minimum Threshold for Land Subsidence
§ 354.28. Minimum Thresholds
(c) Minimum thresholds for each sustainability indicator shall be defined as follows:
(5) Land Subsidence. The minimum threshold for land subsidence shall be the rate and
extent of subsidence that substantially interferes with surface land uses and may
lead to undesirable results. Minimum thresholds for land subsidence shall be
supported by the following:
(A) Identification of land uses and property interests that have been affected or are
likely to be affected by land subsidence in the basin, including an explanation of
how the Agency has determined and considered those uses and interests, and
the Agency’s rationale for establishing minimum thresholds in light of those
effects.
(B) Maps and graphs showing the extent and rate of land subsidence in the basin
that defines the minimum threshold and measurable objectives.

Land Subsidence can be caused by several mechanisms, but the mechanism most relevant to sustainable
groundwater management is the depressurization of aquifers and aquitards due to lowering of
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groundwater levels, which can lead to compaction of compressible strata and lowering of the ground
surface. It is therefore logical to tie the Land Subsidence Sustainability Indicator with Chronic Lowering of
Groundwater Levels. Given the close relationship between these two Sustainability Indicators and the fact
that the Basin has experienced only minor land subsidence to date, it is not necessary to set a unique MT
for Land Subsidence. Rather, groundwater level measurements will be used as a proxy for land subsidence.
4.5.1. Use of Groundwater Levels as Proxy
Pursuant to the GSP Emergency Regulations (23 CCR § 354.28(d)) and as further described in the DWR
Sustainable Management Criteria BMP (DWR, 2017), MTs for Land Subsidence may be set by using
groundwater levels as a proxy if it is demonstrated that MTs for Chronic Lowering of Groundwater Levels
are sufficiently protective to ensure significant and unreasonable occurrences of land subsidence will be
prevented.
Within the Basin the areas most sensitive to land subsidence are those proximal to critical infrastructure
which includes the Folsom South Canal (FSC). Multiple RMW-WL locations are near the FSC, so the
groundwater levels in the vicinity of that critical infrastructure will be monitored closely (Figure SMC-3).
This theoretically ensures that avoidance of the MTs for groundwater levels will also prevent further
subsidence from occurring.
In addition to groundwater levels monitoring, as described in Section XX Monitoring Network for Land
Subsidence (See Section 1.1.5. of Technical Memorandum 9 submitted to Working Group 3/2020 [EKI,
2020], subsidence will continue to be monitored directly through ground surface elevation measurements
by DWR at their survey benchmark locations and by University Navstar Consortium (UNAVCO) at their
Global Positioning System (GPS) sites. The monitoring data will be compiled together with other readily
available data for analysis of any subsidence impacts as part of the next five-year update of the GSP.

4.6. Minimum Threshold for Depletions of Interconnected Surface Water
§ 354.28. Minimum Thresholds
(c) Minimum thresholds for each sustainability indicator shall be defined as follows:
(6) Depletions of Interconnected Surface Water. The minimum threshold 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. The minimum threshold
established for depletions of interconnected surface water shall be supported by the
following:
(A) The location, quantity, and timing of depletions of interconnected surface water.
(B) A description of the groundwater and surface water model used to quantify
surface water depletion. If a numerical groundwater and surface water model is
not used to quantify surface water depletion, the Plan shall identify and describe
an equally effective method, tool, or analytical model to accomplish the
requirements of this Paragraph.

The GSP Emergency Regulations (23-CCR § 354.28(c)) state that the MT for Depletions of Interconnected
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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”.
The GSP Emergency Regulations (23 CCR § 354.28(d)) and DWR Sustainable Management Criteria BMP
(DWR, 2017) allow groundwater elevations to be used as a proxy metric for interconnected surface water,
provided the GSP demonstrates that there is a significant correlation between groundwater levels and
depletions.
Available data are currently insufficient to directly calculate surface water depletions from streamflow
measurements or estimate depletions from a surface water budget. Estimates of depletions therefore rely
on application of the numerical surface-water groundwater model that has been developed for the Basin
(i.e., the CoSANA model).
As expected, given the largely disconnected nature of surface water features in the Basin, modelcalculated depletions in the disconnected reach of the Cosumnes River show no correlation to
groundwater levels, and instead depletions appear to be primarily influenced by the magnitude of flows
in the Cosumnes River. Model-calculated depletions in the assumed interconnected reach also show no
correlation to groundwater levels. The uncertainty in model-calculated depletions and limited number of
RMWs and groundwater level data represent a significant data gap for calculating depletions in the GSP.
Moreover, the influence of the depletions on surface water flows is uncertain due to hydrology and the
lack of surface water diversion, return flow, and consumption data which also impact the beneficial uses
of surface water. Nevertheless, water levels are considered reasonably effective (and the best available)
criteria because they can be utilized to help maintain conditions and instream flows that support
environmental water users like fish in the interconnected reaches. Additionally, water levels are protective
of GDEs when the criteria selected consider rooting depths. Accordingly, historical water level data were
utilized to determine SMCs for the Depletion of Interconnected Surface Water.
4.6.1. Minimum Threshold Development
Different approaches were utilized to determine the MTs for disconnected and assumed interconnected
reaches of the surface water features within the Basin. For example, as discussed in Section XX
Interconnected Surface Water System (See Section 3.6 of Technical Memorandum 6 submitted to Working
Group 11/2019 [EKI, 2019]), most of the Cosumnes River and other surface water features in the Basin are
disconnected from the Principal Aquifer. Figure SMC-7 shows the approximate extent of disconnected
reaches on the Cosumnes River and other surface water features. In those reaches, as described below,
the RMW-WL and RMW-ISW wells that monitor the disconnected reaches utilize the same methodology
employed to determine MTs for Chronic Lowering of Groundwater Levels (see Section 4.1).
As shown on Figure SMC-7, there are portions of the Cosumnes River where interconnected surface water
conditions are assumed to occur, at least temporarily for portions of some years. In those reaches, as
described below, the MTs are determined based on measured seasonal-low shallow groundwater
elevations over the period of record through 2015.
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Minimum Threshold Determination
The approach to calculate initial MT estimates for Depletions of Interconnected Surface Water were
developed for disconnected and interconnected surface water reaches as follows.
•

Disconnected Approach: The MT is the projected 20-year water level based on long-term trend for
wells with negative long-term trends or the historical low for wells with positive long-term trends
(same approach as for MT for Chronic Lowering of Groundwater Levels).

•

Interconnected Approach: The MT is the highest seasonal low elevation during below-average
rainfall years from the start of monitoring through 2015. Figure SMC-6 shows the measured water
levels in two monitoring wells located in the assumed interconnected reach (RMW-ISW2 and
RMW-ISW3). At RMW-ISW2, the seasonal lows typically occur during late summer to mid-winter,
depending on the year; the highest seasonal low (the MT) is about -6 feet mean sea level (ft MSL)
and occurred at the end of January 2014, which was a critically dry year. Similarly, at RMW-ISW3
the highest seasonal low (the MT) is about -10 ft MSL and also occurred at the end of January 2014.

Furthermore, as part of the SGMA Monitoring Network for Depletions of Interconnected Surface Water,
four stream gauges located along the Cosumnes River will record either flow events or stage. These data,
combined with improved surface water accounting (diversions and return flows), will better quantify
relationships between measured changes in groundwater levels and surface water flows that can help
refine the SMC approach over time.
Consideration of Adjacent Basins
The MTs have been developed in consideration of and in coordination with neighboring basins. The Basin
GSAs have and will continue to consider the effects of Sustainability Criteria in the Cosumnes Subbasin on
the adjacent South American Subbasin’s and Eastern San Joaquin Subbasin’s ability to achieve their
respective sustainability goals.
4.6.2. Final Minimum Thresholds for Depletions of Interconnected Surface Water
The final MTs for Depletions of Interconnected Surface Water at each RMW-ISW are summarized in Table
SMC-5 and on Figure SMC-7.
Figure SMC-8 compares the Basins’ interconnected surface water MTs to the interconnected surface
water MTs established to the immediately adjacent subbasins, Eastern San Joaquin and South American.
The Eastern San Joaquin monitoring network and MTs are the same as those established for water levels.
As such, their network does not have monitoring wells located immediately adjacent to Dry Creek. The
Eastern San Joaquin well closest to the Basin boundary has a very similar MT to that established for RMWISW1 located proximal to Dry Creek. The South American interconnected surface water MTs are yet to be
established. A comparison will be added here once available.
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Table SMC-5. Minimum Threshold, Interim Milestones, and Measurable Objective for Interconnected
Surface Water
Interim Milestones
(ft msl)

Trigger
Measurable
Threshold Objective
(ft msl)(1)
(ft msl)

Margin of
Operational
Flexibility
(ft)

Minimum
Threshold
(ft msl)

2027

2032

2037

RMW-ISW1D

-29

-25

-26

-26

--

-27

2

RMW-ISW2I

-6

--

--

--

-4.5

-3

3

RMW-ISW3I

-10

--

--

--

-7.0

-4

6

RMW-ISW4D

-34

-28

-30

-29

--

-29

5

RMW-ISW5D

43

45

44

45

--

46

3

RMW-ISW6D

-25

-19

-21

-18

--

-16

9

RMW-ISW

Abbreviations:
D = well in disconnected reach
ft = feet
ft msl = feet above mean sea level
I = well in interconnected reach
ISW = interconnected surface water
RMW-ISW = Representative Monitoring Well for Depletions of Interconnected Surface Water
Notes:
(1) Trigger thresholds are established for RMW-ISWs within the interconnected reach where water levels don’t have longterm trends. See Section 5.6 Measurable Objective for Depletion of Interconnected Surface Water for details.
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5. MEASURABLE OBJECTIVES AND INTERIM MILESTONES
§ 354.30. Measurable Objectives
(a) Each Agency shall establish measurable objectives, including interim milestones in
increments of five years, to achieve the sustainability goal for the basin within 20 years of
Plan implementation and to continue to sustainably manage the groundwater basin over
the planning and implementation horizon.
(b) Measurable objectives shall be established for each sustainability indicator, based on
quantitative values using the same metrics and monitoring sites as are used to define the
minimum thresholds.
(c) Measurable objectives shall provide a reasonable margin of operational flexibility under
adverse conditions which shall take into consideration components such as historical water
budgets, seasonal and long-term trends, and periods of drought, and be commensurate
with levels of uncertainty.
(d) An Agency may establish a representative measurable objective for groundwater elevation
to serve as the value for multiple sustainability indicators where the Agency can
demonstrate that the representative value is a reasonable proxy for multiple individual
measurable objectives as supported by adequate evidence.
(e) Each Plan shall describe a reasonable path to achieve the sustainability goal for the basin
within 20 years of Plan implementation, including a description of interim milestones for
each relevant sustainability indicator, using the same metric as the measurable objective,
in increments of five years. The description shall explain how the Plan is likely to maintain
sustainable groundwater management over the planning and implementation horizon.
(f) Each Plan may include measurable objectives and interim milestones for additional Plan
elements described in Water Code Section 10727.4 where the Agency determines such
measures are appropriate for sustainable groundwater management in the basin.
(g) An Agency may establish measurable objectives that exceed the reasonable margin of
operational flexibility for the purpose of improving overall conditions in the basin, but failure
to achieve those objectives shall not be grounds for a finding of inadequacy of the Plan.

This section discusses the development of Measurable Objectives (MO) and Interim Milestones (IMs) for
all relevant Sustainability Indicators for the Cosumnes Subbasin (Basin).

5.1. Measurable Objective and Interim Milestones for Chronic Lowering of Groundwater
Levels
5.1.1. Measurable Objectives for Chronic Lowering of Groundwater Levels
The MOs for Chronic Lowering of Groundwater Levels were developed based on the groundwater levels
that were observed in the 20 RMW-WLs in or around Fall 2015, which is the effective date of the
Sustainable Groundwater Management Act (SGMA). California Water Code (CWC) §10727.2(b)(4)
describes that the plan may, but is not required to, address undesirable results that occurred before, and
have not been corrected by, January 1, 2015.
As described in the Sustainable Management Criteria BMP document (DWR, 2017), “Measurable
Objectives should be set such that there is a reasonable margin of operation flexibility (or ‘margin of
safety’), between the minimum threshold and measurable objective that will accommodate droughts,
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climate change, conjunctive use operations, or other groundwater management activities”. Therefore, the
margin of operational flexibility within the Basin is the difference between the MT and the MO. The MOs
and margins of operational flexibility for the RMW-WLs within the Basin are shown in Table SMC-3 and
Figure SMC-9.
5.1.2. Interim Milestones for Chronic Lowering of Groundwater Levels
Interim Milestones for Chronic Lowering of Groundwater Levels are defined herein based on a trajectory
for groundwater levels informed by the long-term groundwater level trends, the MTs, and the MOs. This
trajectory allows for and assumes a continuation of current groundwater level trends for the first two 5year periods, and recovery towards the MOs over the third and fourth 5-year periods. Specifically, the
trajectory for groundwater levels prescribed in the Interim Milestones (IMs) is as follows:
Table SMC-6. Interim Milestone Trajectory for Chronic Lowering of Groundwater Levels
Calendar
Year
2022
2027
2032
2037
2042

Interim Milestone for
Chronic Lowering of Groundwater Levels
Not applicable
IM-5GWL
IM-10GWL
IM-15GWL
MOGWL

Basis for Interim Milestone
Not applicable
LTT extended for 5 years
LTT extended for 10 years
½ * (MO GWL- IM-10GWL)
MOGWL

where:
IM-5GWL, IM-10GWL, and IM-15GWL are the Interim Milestones for Chronic Lowering of
Groundwater Levels after 5 years, 10 years and 15 years, respectively;
LTT is the long-term trend;
MTGWL is the Minimum Threshold for Chronic Lowering of Groundwater Levels (defined
previously); and
MOGWL is the Measurable Objective for Chronic Lowering of Groundwater Levels (defined
previously)
Additionally, if the Fall 2018 (“Current”) groundwater level is above the MO (Table SMC-3), subsequent
IMs are all equal to the MO. Furthermore, a “trigger threshold” has been established wherein if
groundwater levels in 40% or more of the RMW-WLs fall below the mid-point between the MO and MT,
the Groundwater Sustainability Agencies (GSAs) will consider whether additional groundwater
management actions are warranted.
The MOs, IMs and trigger thresholds for Chronic Lowering of Groundwater Levels are presented in Table
SMC-3, shown on each RMW-WL hydrograph in Figure SMC-1. The MOs at each RMW-WL are spatially
shown in Figure SMC-9.
Figure SMC-10 compares the Basins’ water level MOs to the water level MOs established the immediately
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adjacent subbasins, Eastern San Joaquin and South American. In general, the Basin’s MOs are similar in
magnitude and distribution to those established in Eastern San Joaquin where MOs are higher in the east
and reduce moving westward. However, MOs in western-most wells in the Basin are typically lower than
those established by Eastern San Joaquin. In this vicinity, horizontal gradients have historically been
towards the Basin. Therefore, the horizontal gradient of groundwater flow between the Basin and Eastern
San Joaquin will remain similar to historical conditions as water levels reach targeted MOs. The South
American water level MOs are yet to be established. A comparison will be added here once available.

5.2. Measurable Objective and Interim Milestones for Reduction of Groundwater Storage
As discussed above, the Reduction of Groundwater Storage Sustainability Indicator and the Chronic
Lowering of Groundwater Levels Sustainability Indicator are closely linked. As with the MTs, the MOs for
Chronic Lowering of Groundwater Levels are used as proxy for the Reduction of Groundwater Storage
Sustainability Indicator and would provide an adequate Margin of Operational Flexibility.

5.3. Measurable Objective for Seawater Intrusion
As discussed above, seawater intrusion is not a threat to groundwater resources within the Basin; thus,
no MO for this Sustainability Indicator is defined in the Basin.

5.4. Measurable Objective for Degraded Water Quality
As with the MTs, the MOs for Degraded Water Quality are defined at RMW-WQs in the Basin for the three
COCs. The MO for arsenic is set at 80% of the primary MCL (i.e., 8.0 micrograms per liter [ug/L]). For
Nitrate, the MO is set at 80% of the primary MCL (i.e., 8.0 milligrams per liter [mg/L]), which is also the
Irrigated Lands Regulatory Program (ILRP) monitoring trigger (ch2m, 2017). The MO for TDS is set at the
secondary MCL recommended limit (i.e., 500 mg/L).
As most concentrations are currently below the MO, setting IMs for Degraded Water Quality based on
current concentrations and the MO would suggest a degradation in water quality. Therefore, setting
variable IMs is not applicable. Instead, “trigger thresholds” have been established for Degraded Water
Quality in which if a potential COC in one RMW-WQ reaches 50% of its MCL as a result of SGMA-related
management actions, the GSAs will consider whether there is a need for additional action. The MOs and
trigger thresholds for Degraded Water Quality are presented in Table SMC-4.

5.5. Measurable Objective for Land Subsidence
As discussed above, the Land Subsidence Sustainability Indicator and the Chronic Lowering of
Groundwater Levels Sustainability Indicator are closely linked. As with the MTs, the MOs for Chronic
Lowering of Groundwater Levels are used as proxy for the Land Subsidence Sustainability Indicator and
would provide an adequate Margin of Operational Flexibility.
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5.6. Measurable Objective for Depletion of Interconnected Surface Water
5.6.1. Measurable Objectives for Depletion of Interconnected Surface Water
The MOs for Depletion of Interconnected Surface Water were developed based on measured
groundwater levels in the six RMW-ISWs. The approach to calculate initial MO estimates for Depletions of
Interconnected Surface Water were developed uniquely for disconnected and interconnected surface
water reaches.
•

Disconnected Approach: The MO is the Fall 2015 water level (same as the MO for Chronic Lowering
of Groundwater Levels).

•

Interconnected Approach: The MO is calculated using the range in seasonal-low elevations over
the period of record through 2015. Figure SMC-6 shows measured water levels in two monitoring
wells located in the assumed interconnected reach (RMW-ISW2 and RMW-ISW3). At RMW-ISW2,
the seasonal lows typically occur during late summer to mid-winter, depending on the year; the
seasonal lows prior to 2016 range from about -6 feet mean sea level (ft MSL) to approximately 9 ft MSL (a net difference of 3 feet). Hence, this range is added to RMW-ISW2’s MT (-6 feet) to
obtain its MO of -3 ft MSL. Similarly, at RMW-ISW3 the seasonal lows prior to 2016 range from
about -10 ft MSL to almost -16 ft MSL (a net difference of 6 feet). Hence, this range is added to
RMW-ISW3’s MT (-10 feet) to obtain its MO of -4 ft MSL.

The Margin of Operational Flexibility within the Basin is the difference between the MT and the MO. The
MOs and margins of operational flexibility for the RMW-ISWs within the Basin are shown in Table SMC-5
and Figure SMC-11.
5.6.2. Interim Milestones for Depletions of Interconnected Surface Water
Interim Milestones for Interconnected Surface Water were developed based on the MTs and MOs. The
approach to calculate the interim milestones for Interconnected Surface Water were developed uniquely
for the disconnected and interconnected surface water reaches.
•

Disconnected Approach: The IMs are based on a trajectory of groundwater levels informed by the
long-term groundwater level trends, the MTs, and the MOs (same IM approach for Chronic
Lowering of Groundwater Levels).

•

Interconnected Approach: As seen in the hydrographs in Figure SMC-6, the water levels are cyclical
and don’t exhibit a long-term trend. Therefore, setting variable IMs is not applicable. Instead,
“trigger thresholds” have been established such that, if the groundwater levels in the RMW-ISW
fall below the mid-point between the MO and MT as a result of SGMA-related groundwater
management, the GSAs will then consider whether additional groundwater management actions
are warranted.

The MOs, IMs and trigger thresholds for Depletions of Interconnected Surface Water are presented in
Table SMC-4 and shown on each RMW-ISW hydrograph in Figure SMC-6. The MOs at each RMW-ISW are
spatially shown in Figure SMC-11.
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Figure SMC-12 compares the Basin’s interconnected surface water MOs to the interconnected surface
water MOs established to the immediately adjacent subbasins, Eastern San Joaquin and South American.
The Eastern San Joaquin monitoring network and MOs are the same as those established for water levels.
As such, their network does not have monitoring wells located immediately adjacent to Dry Creek. The
South American interconnected surface water MOs are yet to be established. A comparison will be added
here once available.
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1. California Department of Water Resources Online Well
Completion Report database.

Abbreviations
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= Measurable Objective
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= Township Range Section

Notes

1. Points represent sections that experience dewatered wells at the MT or MO.
(number of wells vary by section).
2. Only domestic wells are included in the analysis. Wells over 50 years old are
excluded.
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Abbreviations

DWR = California Department of Water Resources
ft msl = feet below mean sea level
MT= Minimum Threshold

Notes

1. All locations are approximate.

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 26 February 2021.
2. DWR groundwater basins are based on the boundaries defined in California's
Groundwater, Bulletin 118 - 2018.
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Cosumnes Subbasin (5-022.16)

Abbreviations

DWR = California Department of Water Resources
ft msl = feet below mean sea level
MT = Minimum Threshold

ESJ = Eastern San Joaquin
GSP = Groundwater Sustainability Plan

Eastern San Joaquin Subbasin (5-022.01) Notes

1. All locations are approximate.

South American Subbasin (5-021.65)

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 26 February 2021.
2. DWR groundwater basins are based on the boundaries defined in California's Groundwater,
Bulletin 118 - 2018.
3. ESJ well locations and MT values from ESJ GSP. A complete copy can be found here:
http://www.esjgroundwater.org/
4. South American Subbasin well location data provided by Larry Walker and Associates, 19 February 2021.
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Figure SMC-5
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2. Streamflow is model-calcualted Dry Creek streamflow for RMW-ISW1.
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Abbreviations

DWR = California Department of Water Resources
ft msl = feet below mean sea level
MT= Minimum Threshold
RMG= Representative Monitoring Gauge

Notes

1. All locations are approximate.

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 26 February 2021.
2. DWR groundwater basins are based on the boundaries defined in California's
Groundwater, Bulletin 118 - 2018.
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Abbreviations

DWR = California Department of Water Resources
ft msl= feet below mean sea level
ISW= Interconnected Surface Water

ESJ = Eastern San Joaquin
GSP = Groundwater Sustainability Plan
MT= Minimum Threshold

Notes

1. All locations are approximate.

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 1 March 2021.
2. DWR groundwater basins are based on the boundaries defined in California's Groundwater, Bulletin 118 - 2018.
3. ESJ well locations and MT values from ESJ GSP. A complete copy can be found here: http://www.esjgroundwater.org/
4. South American Subbasin well location data provided by Larry Walker and Associates, 19 February 2021.
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Abbreviations

DWR = California Department of Water Resources
ft msl = feet below mean sea level
MO= Measurable Objective

Notes
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Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 26 February 2021.
2. DWR groundwater basins are based on the boundaries defined in California's
Groundwater, Bulletin 118 - 2018.
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Figure SMC-9
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Cosumnes Subbasin (5-022.16)
Eastern San Joaquin Subbasin (5-022.01)
South American Subbasin (5-021.65)

DWR = California Department of Water Resources
ft msl= feet below mean sea level
MO= Measurable Objective

ESJ = Eastern San Joaquin
GSP = Groundwater Sustainability Plan

Notes

1. All locations are approximate.

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 1 March 2021.
2. DWR groundwater basins are based on the boundaries defined in California's Groundwater,
Bulletin 118 - 2018.
3. ESJ well locations and MO values from ESJ GSP. A complete copy can be found here:
http://www.esjgroundwater.org/
4. South American Subbasin well location data provided by Larry Walker and Associates, 19 February 2021.
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Figure SMC-10
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Abbreviations

DWR = California Department of Water Resources
ft msl = feet below mean sea level
MO= Measurable Objective
RMG= Representative Monitoring Gauge

Notes

1. All locations are approximate.

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 26 February 2021.
2. DWR groundwater basins are based on the boundaries defined in California's Groundwater,
Bulletin 118 - 2018.
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Figure SMC-11
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Abbreviations

DWR = California Department of Water Resources
ft msl= feet below mean sea level
MO= Measurable Objective

Notes

ESJ = Eastern San Joaquin
GSP = Groundwater Sustainability Plan
RMG= Representative Monitoring Gauge

1. All locations are approximate.

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 1 March 2021.
2. DWR groundwater basins are based on the boundaries defined in California's Groundwater,
Bulletin 118 - 2018.
3. ESJ well locations and MT values from ESJ GSP. A complete copy can be found here:
http://www.esjgroundwater.org/
4. South American Subbasin well location data provided by Larry Walker and Associates, 19 February 2021.
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