Wheeler Ridge Maricopa Water Storage District
Special Board Meeting

Tuesday, June 14, 2022 @ 10:30 A.M.
District Headquarters Board Room
12109 Hwy 166, 6.5 miles west of Mettler
Or via GoToMeeting
Conference Line: +1 (872) 240-3212
Access Code: 211-452-397
https://www.gotomeet.me/WRMWSD

NOTICE: Members of the public interested in participating by teleconference may do so using the call-in information above or by following this link. Please note

that this teleconference option is provided as a courtesy and at the participant's own risk. The District cannot guarantee that there will be no loss of connectivity or
other technological obstacle to full participation through teleconferencing. By participating in this way, participants confirm that they understand this risk and that
the Board is not obliged to delay any portion of the meeting due to such technological obstacles and thus that teleconference participants may be unable to participate.

AGENDA
10:30 1.

Call to Order

2.

Approval of Public Draft of SOKR Groundwater Sustainability Plan

3.

Unfinished and New Business

4.

Public Comments

5.

Closed Session

6.

Conference with Legal Counsel - Anticipated Litigation: Initiation of Litigation (Govt. Code § 54956.9(d)(4)):
1.
One Potential Suit
Conference with Legal Counsel - Anticipated Litigation: Significant Exposure to Litigation (Govt. Code §
54956.9(d)(2)):
2.
One Potential Suit

Adjournment

*These items may require Board action and may be moved to earlier in the meeting to ensure the maximum number of Directors are present.

Posted pursuant to Government Code § 54954.2(a) at least 72 hours prior to said meeting.
By: Danyel Ruth

June 10, 2022

Per Govt. Code § 54953.2 and § 54961, requests for a disability-related modification or accommodation, including auxiliary aids or services, in order to attend or participate in this meeting should be made to the
Administrative Assistant (phone 661-527-6068) in advance of the meeting to ensure availability of the requested service or accommodation.
**Per Govt. Code § 54954.3(a), A member of the public may comment on any matter on the agenda, before or during the Board's consideration of the matter (and in the case of a closed session matter immediately
before the Board goes into closed session) upon being recognized by the President and subject to any time constraints the President may impose from time to time.
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Agenda Item 2

ÀWHEELER RIDGE-MARICOPA WATER STORAGE DISTRICT

MEMORANDUM
TO:

Board of Directors

FROM:

Sheridan Nicholas, Engineer-Manager

DATE:

June 13, 2022

SUBJECT:

Approval of Public Draft of SOKR Groundwater Sustainability Plan

The Wheeler Ridge-Maricopa Groundwater Sustainability Agency is in the process of
transitioning its Management Area Plan (MAP) within the Kern Groundwater Authority
Groundwater Sustainability Plan (GSP) into a coordinated South of Kern River (SOKR)1 GSP.
The coordinated SOKR GSP includes: (1) reorganizing and synthesizing the three separate
MAPs previously prepared and separately adopted by Arvin-Edison Water Storage District
(AEWSD), Wheeler Ridge-Maricopa Water Storage District (WRMWSD), and TCWD for
inclusion in the KGA GSP; and (2) addressing deficiencies identified in the January 28, 2022
California Department of Water Resources (DWR) Incomplete Determination of the 2020
Groundwater Sustainability Plans Submitted for the San Joaquin Valley – Kern County Subbasin.
Over the past several months, the three SOKR GSAs, including ACSD, have participated in
numerous Kern County Subbasin (Basin)-wide coordination efforts to develop a coordinated
response to DWR’s comments.
The attached memorandum and exhibits from EKI detail the revisions to the original WRM MAP
have been made in developing the SOKR GSP to address the deficiencies DWR identified in its
evaluation of the five (5) GSPs submitted for the Basin in 2020, and in an effort to improve
overall Basin coordination efforts.
Recommendation: It is recommended that the Board of Directors approve the Public Draft of the
South of Kern River Groundwater Sustainability Plan.

(filename C:\Users\druth\Downloads\WRMGSA_Memo_2022_SOKR_Public_Draft_Approval (1).wpd)

1

South of Kern River - Arvin GSA, Tejon Castac Water District GSA, Arvin Community
Services District (ACSD), and WRM GSA.
2
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Summary of Revisions to the South of Kern River GSP
Wheeler Ridge-Maricopa Management Area
Wheeler Ridge-Maricopa Groundwater Sustainability Agency (GSA) is in the process of transitioning its
Management Area Plan (MAP) into the South of Kern River (SOKR) Groundwater Sustainability Plan (GSP)
in coordination with the Arvin GSA, Tejon-Castac Water District (TCWD) GSA, and Arvin Community
Services District (ACSD). Revisions will include: (1) reorganizing and synthesizing the three separate MAPs
previously prepared and separately adopted by Wheeler Ridge-Maricopa Water Storage District
(WRMWSD), Arvin-Edison Water Storage District (AEWSD), and TCWD for inclusion in the Kern
Groundwater Authority (KGA) Umbrella GSP; and (2) addressing deficiencies identified in the California
Department of Water Resources (DWR) Incomplete Determination of the 2020 Groundwater Sustainability
Plans Submitted for the San Joaquin Valley – Kern County Subbasin dated 28 January 2022.
Over the past several months, the three SOKR GSAs have participated in numerous Kern County Subbasin
(Basin)-wide coordination efforts to develop a coordinated response to DWR’s comments. Basin-wide
coordination efforts have included the following:
•

Weekly meetings of Basin GSA managers and GSA member entities;

•

Basin Coordination Committee meetings with GSA representatives;

•

Policy Committee meetings; and,

•

Consultation meetings with DWR.

The following revisions to the original Wheeler Ridge-Maricopa MAP have been made in developing the
SOKR GSP to address the deficiencies DWR identified in its evaluation of the five GSPs submitted for the
Basin in 2020, and in an effort to improve overall Basin coordination efforts.
Deficiency #1 – The GSPs Do Not Establish Undesirable Results that are Consistent for the Entire
Subbasin
•

Updated Local Undesirable Results Criteria (i.e., Trigger) for each applicable Sustainability
Indicator to be consistent with Basin-wide definitions.

•

Developed a Minimum Threshold Exceedance Policy in coordination with other GSAs in the Basin
(Section 18).

Deficiency #2 – The Plan Does Not Set Minimum Thresholds for Chronic Lowering of Groundwater Levels
in a Manner Consistent with the Requirements of SGMA and the GSP Regulations
•

Clearly identified Beneficial Users for each applicable Sustainability Indicator in the Undesirable
Results section (Section 13).

•

For each applicable Sustainability Indicator, clearly identified its relationship with other
Sustainability Indicators, potential impact(s) to adjacent Management Areas within the Basin and
outside of the Basin, potential impact(s) to Beneficial Users, State/Federal/Local standards, and
measurement of Minimum Threshold (MT), as shown in Exhibit B.
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•

For Degraded Water Quality, added California Water Code (CWC) § 10727.2 reference 1 to the
justification of Local Undesirable Results Criteria, as shown in Exhibit B.

•

Expanded discussion of the Sustainable Management Criteria (SMC) development process for
Degraded Water Quality, including the screening process for selecting the constituents of concern
for which SMC were developed; added a figure that illustrates the screening process.

•

Defined Water Quality SMCs for arsenic at the nine (9) water quality Representative Monitoring
Wells (RMS) designated for the Wheeler Ridge-Maricopa Management Area, as shown in Exhibit
B. In the original Wheeler Ridge-Maricopa MAP, no Water Quality SMCs were defined and
WRMWSD had only committed to “voluntary” monitoring for water quality constituents of
concern (COCs) at these sites.

•

Expanded discussion of the data and methodologies used to conduct the Well Impacts Analysis.

•

For Chronic Lowering of Groundwater Levels, added a well age analysis to the justification of Local
Undesirable Results Criteria.

•

Expanded the description of the Impacted Well Mitigation Program, including a timeline for
implementation, scope of the program, and how users impacted by continued groundwater level
decline early in GSP implementation will be addressed.

Deficiency #3 – The Plan’s Land Subsidence Sustainable Management Criteria Do Not Satisfy the
Requirements of SGMA and the GSP Regulations
•

Added a figure showing the GSP areas relative to Regional Critical Infrastructure within the Basin
as identified by the KGA GSA. As shown in Exhibit A, Regional Critical Infrastructure located within
the Wheeler Ridge-Maricopa Management Area is the California Aqueduct and several highpressure gas pipelines which the Basin GSAs have determined do not warrant further
consideration (i.e., Basin is focused on the California Aqueduct and the Friant Kern Canal).

•

Added a figure showing the Wheeler Ridge-Maricopa Management Area relative to the
Interferometric Synthetic Aperture Radar (INSAR) data that represents total vertical ground
surface displacement between 2015 and 2021. As shown in Exhibit A, both historical and recent
subsidence data indicate there has been notable inelastic subsidence within the Wheeler RidgeMaricopa Management Area, particularly north of the California Aqueduct.

•

Updated definition of Land Subsidence SMCs within the Wheeler Ridge-Maricopa Management
Area for RMS along that California Aqueduct so that URs and MTs are now (1) defined at the
Aqueduct pool level (as opposed to at individual DWR benchmark survey locations), and (2) tied
to remaining available freeboard within each Aqueduct pool.

•

Added description of Basin-wide subsidence information to both Table SMC-1 (Exhibit B) and in
GSP text.

•

Added description about the Wheeler Ridge-Maricopa Management Area participating the
Subsidence Study and Basin Study being coordinated by the KGA.

Per CWC § 10727.2, GSAs only need to address degradation of water quality caused by groundwater management
(i.e., extraction and recharge) in the basin, and are not required to address URs that occurred before January 1, 2015.
As such, it is not under the purview of the GSA to regulate several “legacy” constituents of concern.

1
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Additional Revisions
•

Described formation of Wheeler Ridge-Maricopa GSA.

•

Defined the new SOKR GSP area that includes the Arvin-Edison Wheeler Ridge-Maricopa
Management Area, Wheeler Ridge-Maricopa Wheeler Ridge-Maricopa Management Area, and
Tejon-Castac Wheeler Ridge-Maricopa Management Area and associated governance.

•

Added description of progress towards the implementation of several of the planned PMAs,
including the increase in out-of-district banking operations, implementation of demand reduction
measures including land repurposing initiatives, participation in the Delta Conveyance Project,
and acreage assessments.

•

Added “demonstration of sustainability” to demonstrate that continue proactive sustainable
management of groundwater is occurring in the Wheeler Ridge-Maricopa Management Area.
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TABLE SMC-3
Summary of Undesirable Results, Minimum Thresholds, and Measurable Objectives
Wheeler Ridge-Maricopa Management Area (MA)
Sustainability
Indicator
Chronic
Lowering of
Groundwater
Levels

Identification of
Beneficial Users
Beneficial Users impacted
by Chronic Lowering of
Groundwater Levels
include:
- Agricultural and
Industrial Water Users
(approximately 130
wells);
- Domestic and Small
Community Water
Users (approximately
27 wells); and,
- Municipal Water Users
(1 well).
Critical Surface
Infrastructure is not
defined as a Beneficial
User in California Water
Code (CWC) §10723.2,
but is still considered as a
land use and property
interest in the
development of
Sustainable Management
Criteria (SMC) for
Groundwater Levels.

Potential Effects on
Beneficial Users
Groundwater well
dewatering and
associated effects (e.g.,
increased maintenance
costs, possible well
deepening/replacement,
and reduced well
lifespan).
Increased pumping lift
and associated effects
(i.e., greater energy use,
higher pumping costs,
increased wear and tear
on well pump motors,
reduced well efficiency,
and lower well yield).

Undesirable Result (UR)
Causes
Increased pumping due
to:
- increase in water use
per acre on irrigated
land; and/or
- new land put into
production.
Reduced recharge due to:
- increased agricultural
irrigation efficiency;
- reduced surface water
imports;
- climate change
resulting in decreased
precipitation and
increased ET; and/or
- reduced groundwater
inflows from adjacent
areas.

Local Undesirable Results
Criteria (i.e., Trigger)
A management area
exceedance is triggered
when groundwater levels
decline below
established MTs in 40%
or more of any water
level Representative
Monitoring Sites (RMS)
within the MA over four
consecutive bi-annual
Sustainable
Groundwater
Management Act (SGMA)
required monitoring
events.

Local Undesirable Results Criteria
Justification
A well age analysis was conducted
that showed that 42% of domestic
wells, 58% of agricultural/industrial
wells, and 0% of municipal wells will
be older than 50 years by 2040 and
would likely have to be replaced,
irrespective of SGMA. As such,
effects to beneficial users would not
be significant and unreasonable so
long as the rate of well dewatering
would not exceed the assumed
natural replacement rates for each
beneficial user category.
A well impact analysis was
conducted that showed that the
proposed MTs could potentially
dewater 22% of domestic wells, 2%
of agricultural/industrial wells, and
0% of municipal wells.
Additionally, Wheeler RidgeMaricopa Water Storage District
(WRMWSD) has outlined a Well
Dewatering Mitigation Program to
address potential dewatering of
domestic wells at MT water levels.
Upon implementation of this
program, effectively 0% of domestic
wells will be impacted (i.e.,
dewatered) at the MT.

Minimum Threshold (MT)
Definition
Initial MT estimates are
set at the 14 designated
water level Representative
Monitoring Sites (RMSWLs), using an algorithm
taking into consideration:
Historical Trends, Water
Year Type, and Projected
Water Use:
- Historical water level
data, by basing the
algorithm on historical
hydrograph data;
- Well construction
information, for the
consideration of impacts
to beneficial users;
- Variability in the
amount of groundwater
level fluctuation in
different wells, by
applying a 25% Range
Fraction as a
conservative allowance
for water level
fluctuations within a
given well; and
- Recent trends in
groundwater levels, by
incorporation of a Trend
Extension Period.
Effects on Other
Sustainability Indicators
- Proximity to critical
infrastructure for
consideration of land
subsidence impacts, by
setting the initial MT
estimates to their
historical low
groundwater levels in
the 3 RMS-WLs within
one mile of critical

July 2022
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LEGEND
Blue text reflects substantive additions relative to 2020 Plan

Minimum Threshold Justification
MTs are set at levels to avoid a depletion of
supply that may lead to URs.
Use of a 10-year Trend Extension Period
allows the Groundwater Sustainability
Agencies (GSAs) sufficient time for
implementation of Projects and Management
Actions (P/MAs) needed to reverse declining
trends. This period is half the duration of the
SGMA Implementation Period, and thus by
this point the Basin should be on a trajectory
towards achieving the Sustainability Goal.
Relationship with Other Sustainability
Indicators:
Groundwater levels are used as a proxy for
groundwater storage.
Historical monitoring data show no
discernible and consistent correlation
between groundwater levels and water
quality in the Wheeler Ridge-Maricopa MA.
Groundwater Level MTs consider land
subsidence impacts by setting the initial MT
estimates to their historical low groundwater
levels in the 3 RMS-WLs within one mile of
critical infrastructure.

Measurable
Objective (MO)
Definition
MOs were initially
based on
groundwater levels
observed in or
around Fall 2015 and
adjusted so that
RMS-WLs within a
Sustainability Zone
have the same MO
value. These
adjustments
generally entail
decreasing the MO
for the sustainability
zone relative to Fall
2015.
Margin of
Operational
Flexibility:
Generally,
groundwater levels
in 2015 were not
near the historical
lows. Therefore, an
ample Margin of
Operational
Flexibility exists.

Seawater intrusion and interconnected
surface water are not applicable to the
Wheeler Ridge-Maricopa MA.
Impact to Adjacent Management Areas and
Basins:
The MTs have been developed in
consideration of and in coordination with the
neighboring water agencies within the Kern
Subbasin and in neighboring basins. The MT
methods are generally consistent with the
adjoining basins.
Impact to Beneficial Users:
Historical low groundwater levels are not
known to have caused significant and
unreasonable impacts to beneficial uses and
users of groundwater, based on the best

Wheeler Ridge-Maricopa Management Area
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TABLE SMC-3
Summary of Undesirable Results, Minimum Thresholds, and Measurable Objectives
Wheeler Ridge-Maricopa Management Area (MA)
Sustainability
Indicator

Identification of
Beneficial Users

Potential Effects on
Beneficial Users

Undesirable Result (UR)
Causes

Local Undesirable Results
Criteria (i.e., Trigger)

Local Undesirable Results Criteria
Justification

Minimum Threshold (MT)
Definition
infrastructure (i.e., the
CA Aqueduct);
Initial MT estimates were
generalized spatially to
create three “Sustainability
Criteria Zones” to allow for
flexibility in the selection
of RMS-WLs. All RMS-WLs
within a Sustainability Zone
have the same MT value.

LEGEND
Blue text reflects substantive additions relative to 2020 Plan

Minimum Threshold Justification
available information.

Measurable
Objective (MO)
Definition

Well Impact analysis shows that although the
proposed MTs could potentially result in 22%
of domestic wells, 2% of
agricultural/industrial wells, and 0% of
municipal wells being dewatered, the
impacts would not be unreasonable and
would be prevented and/or mitigated
through a Well Dewatering Mitigation
Program.
State, Federal, and Local Standards:
There are no state, federal, or local standards
pertaining to groundwater levels in the
Wheeler Ridge-Maricopa MA.
Measurement of Minimum Thresholds:
Groundwater levels will be measured in each
of the 14 RMS-WLs semiannually using the
monitoring protocols outlined in the South of
Kern River Groundwater Sustainability Plan
(SOKR GSP).

Reduction of
Groundwater
Storage

Same Beneficial Users as
the Chronic Lowering of
Groundwater Levels
sustainability indicator.

Reduced groundwater
supply reliability due to
reduced quantity of
water available.

Same causes as the
Chronic Lowering of
Groundwater Levels
Sustainability Indicator
(i.e., increased
groundwater pumping
and reduced recharge;
see above).

A management area
exceedance is triggered
when groundwater levels
decline below
established MTs in 40%
or more of any water
level RMS within the MA
over four consecutive biannual SGMA required
monitoring events.

The use of MTs for the Chronic
Lowering of Groundwater Levels as a
proxy for Reduction of Groundwater
Storage has been demonstrated to
be appropriate and protective. The
amount by which groundwater
storage would be reduced if
groundwater levels at all RMS-WLs
declined to their respective MTs
represents 18% of total usable
groundwater storage. This volume
(1.08 million acre-feet [MAF])
corresponds to the volume that
would be pumped in roughly 19
years of pumping at the average
historical rate (57,000 AFY).
Given that the UR definition is based
on only 40% of RMS-WLs exceeding
their MTs, the actual reduction in
storage that would occur if URs for
Chronic Lowering of Groundwater
Levels were triggered would be

July 2022
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MTs for Chronic Lowering
of Groundwater Levels are
used as a proxy for
Reduction of Groundwater
Storage. See above for
definitions of those MTs.

Use of Groundwater Levels as a Proxy:
MTs for Reduction in Groundwater Storage
may be set by using MTs for Chronic Decline
in Groundwater Levels as a proxy if it is
demonstrated that a correlation exists
between the two metrics. The following
calculation demonstrates this correlation:
The volume of “usable storage” theoretically
accessible to existing wells was estimated as
the storage between the average Fall 2015
depth to groundwater (303 feet below
ground surface [ft bgs]) and the median
depth of agricultural/industrial wells (1,100
feet [ft]). The usable storage volume is about
5.9 MAF within the Wheeler Ridge-Maricopa
MA.

MOs for Chronic
Lowering of
Groundwater Levels
are used as a proxy
for Reduction of
Groundwater
Storage. See above
for definitions of
those MOs.

The volume of groundwater above the
Chronic Lowering of Groundwater Levels MTs
and the Fall 2015 groundwater elevations is
estimated at 1.08 MAF, which is
approximately 18% of the estimated volume

Wheeler Ridge-Maricopa Management Area
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TABLE SMC-3
Summary of Undesirable Results, Minimum Thresholds, and Measurable Objectives
Wheeler Ridge-Maricopa Management Area (MA)
Undesirable Result (UR)
Causes

Local Undesirable Results
Criteria (i.e., Trigger)

Local Undesirable Results Criteria
Justification
much less, and therefore the UR
definition avoids significant and
unreasonable effects for the
Reduction of Groundwater Storage
Sustainability Indicator.

Identification of
Beneficial Users

Seawater
Intrusion
Degraded Water
Quality

Because the Kern Subbasin is not located near any saline water bodies, seawater intrusion is not present and not likely to occur, and the Seawater Intrusion Sustainability Indicator is not applicable. Therefore, no SMCs for this Sustainability Indicator are
defined in the Kern Subbasin.
Beneficial Users impacted Increased costs to treat
Causes related to the
It is considered a local UR Several criteria, or “tests,” were
The MT is set for arsenic
Per CWC § 10727.2, GSAs only need to
The MO is set at
by Degraded Water
groundwater to drinking continued movement of
for Degraded Water
utilized by the SOKR GSAs to
based on regulatory
address degradation of water quality caused
either the California
Quality include:
water standards if it is to ‘legacy’ constituents of
Quality if the MT is
systematically and transparently
thresholds for drinking
by groundwater management (i.e., extraction MCL for arsenic (10
be used as a potable
concern from soil and
exceeded in 40% or more assess which Constituents of
water beneficial use set by and recharge) in the basin, and are not
ug/L) or the pre- Domestic and Small
vadose zone, as well
(i.e., at least 4 of 9) of
Concern (COCs) warranted the
United States
required to address URs that occurred before SGMA baseline
supply source.
Community Water
conditions potentially
any water quality RMS
development of SMCs for to be
Environmental Protection
January 1, 2015. As such, it is not under the
arsenic
Increased costs to blend influenced by extraction
Users (approximately
within the MA over two
consistent based on the
Agency (USEPA) and State
purview of the GSA to regulate several
concentration,
relatively poor-quality
27 wells); and,
and recharge, including:
consecutive annual
understanding of groundwater
of California. Specifically,
“legacy” constituents of concern.
whichever is greater.
groundwater with
SGMA required
conditions, the relationship between the MT is set either at the
- Deep percolation of
The criteria acknowledge that URs only occur
- Municipal Water Users
higher quality sources
measurements as a result groundwater management (i.e.,
California Maximum
precipitation
and
if the groundwater cannot be managed to
(1 well).
for agricultural and nonof groundwater recharge extraction and recharge to water
Contaminant Level (MCL)
seepage from natural
provide drinking water supply (i.e., that
agricultural uses.
or extraction, such that it quality), the regulatory landscape,
for arsenic of 10
Agricultural use is the
and man-made
treatment or blending is not possible or
cannot be managed to
and the above-listed regulations. The micrograms per liter (ug/L)
dominant beneficial user
Potential reduction in
channels, and recharge
practicable) and that the groundwater is
provide drinking water
SOKR GSAs then only developed
arsenic, or for wells already
of groundwater identified “usable storage” volume
from reservoirs and
generally suitable for the dominant beneficial
supply (i.e., that
SMCs for those COCs that passed all
in exceedance of the MCL
within the Wheeler
of groundwater if large
spreading basins;
use in the Wheeler Ridge-Maricopa MA (i.e.,
treatment or blending is
of the following tests. These “tests”
at the SGMA-effective
Ridge-Maricopa MA, and
areas are further
agriculture).
- Irrigation system
not possible or
include:
date, at the pre-SGMA
groundwater quality is
impaired to the point
backflow into wells;
Relationship with Other Sustainability
Regional Occurrence Test: A
practicable).
baseline arsenic
generally suitable for
that they cannot be
Indicators:
COC
passes
this
test
if
it
is
concentration
plus
5
ug/L.
agricultural uses, with the used to support
- Deep percolation of
there is no known correlation between
detected
in
at
least
15%
of
wells
exception of groundwater beneficial uses and
excess applied irrigation
groundwater levels (and by proxy,
within a MA
on the western side of
users.
water and other water
groundwater storage) and water quality in
the Wheeler Ridgeapplied for cultural
Anthropogenic Influence Test:
the Wheeler Ridge-Maricopa MA.
Maricopa MA which has
practices;
This test further draws a
higher total dissolved
distinction between human- Lateral migration from
Historical monitoring data show no
solids (TDS) and sulfate
influenced versus naturallyadjacent areas with
correlation between land subsidence and
concentrations due to
occurring effects, that are not
poorer quality
water quality in the Wheeler Ridge-Maricopa
natural geologic
necessarily under the purview of
groundwater;
MA.
conditions.
GSAs to manage.
- Leaching from internal
Sensitive Beneficial Use Test: A
Seawater intrusion and interconnected
sources such as fineCOC passes this test if it has a
surface water are not applicable to the
grained, clay-rich
Primary MCL set by the SWRCB,
Wheeler Ridge-Maricopa MA.
interbeds; and
and therefore could have an
- Upwards vertical flow
impact on drinking water users,
from deeper zones
Impact to Adjacent Management Areas and
assuming the COC passes the
below the bottom of
Basins:
other “tests”.
the Basin.
The MT for Degraded Water Quality is not
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Minimum Threshold (MT)
Definition

Measurable
Objective (MO)
Definition

Sustainability
Indicator

July 2022

Potential Effects on
Beneficial Users

LEGEND
Blue text reflects substantive additions relative to 2020 Plan

Minimum Threshold Justification
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.

Wheeler Ridge-Maricopa Management Area
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TABLE SMC-3
Summary of Undesirable Results, Minimum Thresholds, and Measurable Objectives
Wheeler Ridge-Maricopa Management Area (MA)
Sustainability
Indicator

Identification of
Beneficial Users

Potential Effects on
Beneficial Users

Undesirable Result (UR)
Causes

Local Undesirable Results
Criteria (i.e., Trigger)

Local Undesirable Results Criteria
Justification
Pre-SGMA Condition Test: A
COC passes this test if
unimpacted beneficial users still
exist as of 2015 (i.e., impacts are
not significant as of the SGMA
effective date).
-

Other Regulatory Regime Test: A
COC passes this test if the
constituent loading is not
already being managed by
another regulatory authority
(e.g., ILRP or CV-SALTS), and
assuming the COC passes the
other “tests”.

-

Groundwater Management
“Nexus” Test: A COC passes this
test if concentrations are or
have the potential to be
exacerbated by groundwater
management actions taken by
the GSAs (i.e., management of
groundwater extractions or
recharge).

Per the rationale described and
employed herein, because the focus
of SGMA rightfully emphasizes those
constituents that may be degraded
to groundwater management
activities (i.e., extraction and
recharge), the only COC applicable
for the development of Degraded
Water Quality SMCs within the
Wheeler Ridge-Maricopa MA is
arsenic.
This process notwithstanding, the
GSAs are committed to continue to
monitor and otherwise evaluate
water quality and the COCs as part
of on-going SGMA implementation,
in coordination with all other Basin
GSAs.

July 2022
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Minimum Threshold (MT)
Definition

LEGEND
Blue text reflects substantive additions relative to 2020 Plan

Minimum Threshold Justification
expected to impact adjacent MAs’ or basins’
ability to achieve their sustainability goals, as
it is set to either the Primary MCL, a
regulatory threshold set by the US EPA and
SWRCB Division of Drinking Water, or preSGMA concentrations plus a reasonable
buffer (5 ug/L) generally reflective of the
variability observed in historical arsenic
sampling data. Also, the water level MTs are
not expected to cause significant changes to
existing local groundwater gradients and are
thus anticipated to be protective in terms of
preventing migration of poor-quality water
from the Wheeler Ridge-Maricopa MA.

Measurable
Objective (MO)
Definition

Impact to Beneficial Users:
Primary MCLs are regulatory thresholds
based on criteria for drinking water quality,
which is the most sensitive beneficial use. As
such, the MT for Degraded Water Quality
considers the most sensitive beneficial uses
and users of groundwater. Also, the water
level MTs are not expected to cause
significant changes to existing local
groundwater gradients and are thus
anticipated to be protective in terms of
preventing migration of poor-quality water
within the Wheeler Ridge-Maricopa MA.
State, Federal, and Local Standards:
State, federal, and local entities have greater
authority to enforce water quality standards,
especially for anthropogenic-derived
pollutant constituents, and regulation of
those constituents is not under the purview
of a GSA.
Measurement of Minimum Thresholds:
Compliance with the Degraded Water Quality
MT will be based on monitoring data
collected annually in the nine (9) water
quality RMS currently specified for the MA in
accordance with the monitoring protocols
described in Section 16.2 and in the
Coordination Agreement.

Wheeler Ridge-Maricopa Management Area
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TABLE SMC-3
Summary of Undesirable Results, Minimum Thresholds, and Measurable Objectives
Wheeler Ridge-Maricopa Management Area (MA)
Sustainability
Indicator
Land Subsidence

Identification of
Beneficial Users
Critical Surface
Infrastructure is not
defined as a Beneficial
User in CWC §10723.2,
but is considered as a
land use and property
interest in the
development of SMC for
Land Subsidence.
Within the Wheeler
Ridge-Maricopa MA, the
California Aqueduct is
considered Regional
Critical Infrastructure.
The California Aqueduct
is the backbone of the
State Water Project and
is vital to the movement
of water from northern
California to the south. As
such, the Aqueduct is
subject to ongoing
subsidence monitoring by
the DWR, which is
anticipated to continue
during the SGMA
implementation period.

Potential Effects on
Beneficial Users
Damage to critical
infrastructure, including
gravity-driven water
conveyance
infrastructure (i.e., the
California [CA]
Aqueduct), which could
impair its ability to move
water to points further
south.
Damage to non-critical
infrastructure such as
local water conveyance
systems (i.e.,
WRMWSD’s pressure
pipeline distribution
system), groundwater
well heads, discharge
lines, and casings.

Undesirable Result (UR)
Causes
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
causes of URs due to Land
Subsidence are the same
as the potential causes
listed above for URs due
to Chronic Lowering of
Groundwater Levels.

Local Undesirable Results
Criteria (i.e., Trigger)
URs would occur if the
MT extent of subsidence
is exceeded in any one
(1) of four (4) Aqueduct
pools located within the
Wheeler Ridge-Maricopa
MA.

Local Undesirable Results Criteria
Justification
Within the Wheeler Ridge-Maricopa
MA, the only critical infrastructure is
the CA Aqueduct. Recent monitoring
has shown some land subsidence
impacts to the section of the CA
Aqueduct within the District. It is
recognized that due to the inherent
time lag of the aquitard
depressurization process, there may
still be some “built-in” subsidence
potential that has yet to manifest. It
is therefore unrealistic to define the
UR as “any further land subsidence”,
as such an outcome would almost
certainly be unavoidable.
Within the Wheeler Ridge-Maricopa
MA, as of 2013 there are no reaches
of the CA Aqueduct that have less
than the 2.5 ft minimum
recommended freeboard defined by
the California Department of Water
Resources (DWR); the minimum
freeboard is approximately 3.9 ft in
one location around milepost
256.56, and along most other
portions of these reaches the
freeboard is between 6 and 8 feet
(DWR, 2017).

Minimum Threshold (MT)
Definition
The MT for Land
Subsidence within the
Wheeler Ridge-Maricopa
MA is defined herein for
each Aqueduct pool as the
cumulative extent of
inelastic subsidence that
would result in a 75
percent (%) reduction in
average available
freeboard height (as of
2017) above DWR’s design
criterion for lined
freeboard height in the San
Joaquin Field Division of 30
inches (i.e., 2.5 feet).

LEGEND
Blue text reflects substantive additions relative to 2020 Plan

Minimum Threshold Justification
Relationship with Other Sustainability
Indicators:
MTs for Chronic Lowering of Groundwater
Levels (and by proxy, Reduction of
Groundwater Storage) avoid further land
subsidence by setting MTs to the historical
low groundwater levels at RMS within one
mile of the CA Aqueduct.
Historical monitoring data show no
correlation between land subsidence and
water quality in the Wheeler Ridge-Maricopa
MA.
Seawater intrusion and interconnected
surface water are not applicable to the
Wheeler Ridge-Maricopa MA.
Impact to Adjacent Management Areas and
Basins:
The MTs have been developed in
consideration of and in coordination with the
neighboring water agencies within the Kern
Subbasin and in neighboring basins. The MT
methods are generally consistent with the
adjoining basins.

Measurable
Objective (MO)
Definition
The MO for Land
Subsidence is
defined within the
Wheeler RidgeMaricopa MA as half
of the MT extent of
land subsidence
defined for each
Aqueduct pool.
The MOs and
Interim Milestones
for Land Subsidence
are set with the
management goal
that land subsidence
rates will decelerate
throughout the
SGMA
implementation
period and that no
additional
subsidence will
occur beyond 2040.

Impact to Beneficial Users:
The MT extent of subsidence defined herein
is designed to maintain Aqueduct freeboard
heights within each pool well above DWR’s
design criterion for lined freeboard height of
30 inches for the San Joaquin Field Division.
The freeboard height that would result from
additional subsidence to the MT extent
within the Management Area ranges from 36
inches in Aqueduct Pool 32 to 44.3 inches in
Aqueduct Pool 35.
State, Federal, and Local Standards:
There are no state, federal, or local standards
pertaining to land subsidence in the Wheeler
Ridge-Maricopa MA.
Measurement of Minimum Thresholds:
The 40 DWR survey benchmark locations
between Mileposts 256.14 (Check No. 31)

July 2022
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TABLE SMC-3
Summary of Undesirable Results, Minimum Thresholds, and Measurable Objectives
Wheeler Ridge-Maricopa Management Area (MA)
Potential Effects on
Beneficial Users

Identification of
Beneficial Users

Depletions of
Interconnected
Surface Water

Based on available data and information, groundwater conditions in the Subbasin show that Interconnected Surface Water is not present within the Basin and is not anticipated to be present in the future. Therefore, no SMCs for this Sustainability
Indicator are defined in the Kern Subbasin.

July 2022

Local Undesirable Results
Criteria (i.e., Trigger)

Local Undesirable Results Criteria
Justification

Minimum Threshold (MT)
Definition

Measurable
Objective (MO)
Definition

Sustainability
Indicator

Abbreviations:
CA = California
CV-SALTS = Central Valley Salinity Alternative for Long-Term Sustainability
CWS = California Water Code
DWR = California Department of Water Resources
ET = Evapotranspiration
ft = feet
ft bgs = feet below ground surface
GSA = Groundwater Sustainability Agency
GSP = Groundwater Sustainability Plan
ILRP = Irrigated Lands Regulatory Program
MA = Management Area
MAF = million acre-feet
MCL = Maximum Contaminant Level

Undesirable Result (UR)
Causes

LEGEND
Blue text reflects substantive additions relative to 2020 Plan

Minimum Threshold Justification
and 278.13 (Teerink Pumping Plant) of the
California Aqueduct are monitored annually
by DWR, and those data will be used for
purposes of SGMA monitoring of land
subsidence within the Wheeler RidgeMaricopa MA. The monitoring conducted by
DWR is consistent with the land subsidence
monitoring principles outlined in the SOKR
GSP.

MO = Measurable Objective
MT = Minimum Threshold
No. = Number
P/MAs = Projects and Management Actions
RMS = Representative Monitoring Site
RMS-WL = Water Level Representative Monitoring Site
SGMA = Sustainable Groundwater Management Act
SOKR = South of Kern River
TDS = Total Dissolved Solids
UR = Undesirable Results
WRMWSD = Wheeler Ridge-Maricopa Water Storage District
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