July 27, 2022
Mr. Paul Gosselin, Deputy Director
Department of Water Resources
Sustainable Groundwater Management Office
PO Box 942836
Sacramento, CA 94236-0001
RE: Submittal of Amended KGA Groundwater Sustainability Plan (GSP)
In response to the Statement of Findings regarding the Determination of Incomplete
Status of the San Joaquin Valley – Kern County Subbasin Groundwater Sustainability
Plans, State of California, Department of Water Resources, January 28, 2022
The Kern Groundwater Authority (KGA) Groundwater Sustainability Agency (GSA) is pleased
to submit this Amended KGA Groundwater Sustainability Plan to the Department of Water
Resources (DWR) for review. Amendments have been developed in response to the incomplete
determination letter received on January 28, 2022, for the Kern Subbasin GSA pertaining to the
2020 Groundwater Sustainability Plans submitted for the Kern County Subbasin. DWR reviewed
the Kern Subbasin GSPs as one plan including the Coordination Agreement (Water Code
10727), and as such all the Kern Subbasin GSAs coordinated and contributed to the responses
and solutions as generally described herein with more detail that is relevant to the KGA as
presented in this amended GSP as submitted.
Upon receipt of the determination letter, the Kern Subbasin GSAs including all members of the
KGA, participated in weekly coordination meetings, along with coordination meetings between
adjacent GSAs and KGA members, coordination meetings between adjacent KGA members,
monthly Coordination Committee meetings, and monthly KGA Board meetings. At the monthly
KGA board meetings, updates were provided to the stakeholders, beneficial users, and public as
well as final draft documents that were provided in the board packages for review seeking input
and comments. The KGA board meetings were/are available to attend either in-person or via
Zoom. The KGA members also held their monthly board meetings with open public discussions
on the status of how the response to the DWR determination letter was being developed and
coordinated.
Another opportunity presented to assist in this process, DWR staff held several consultation
meetings with the Kern Subbasin GSAs, which included the KGA is and was greatly appreciated
by all participants. From those meetings and working collaboratively with all the Kern Subbasin
GSAs, the KGA believes that the amended GSP along with all the other amended GSPs in the
Kern Subbasin, will achieve and address the deficiencies identified in the determination letter.
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As stated in the DWR determination letter, the Kern Subbasin is the “largest and arguably most
complicated Subbasin in terms of entities involved and demands placed on the Subbasin” (page
11). DWR’s understanding of the Kern Subbasin being the most complicated is quite the
understatement considering that each water district has access to different surface water supply
portfolios, which may include water from either the State Water Project, the Friant Water
Project, the Central Valley Project, the Kern River, or combination of these supplies. Then you
take into consideration the largest subbasin and you then have different beneficial users in
different areas with no two water districts having the same ration of beneficial users by
management area. With having submitted the original GSPs in 2020 and now with two years of
submitting annual reports and implementation of the GSPs moving forward, the DWR
determination letter shed light on those areas back in 2018 & 2019, that the Kern Subbasin was
struggling with however now, with the coordinated efforts along with better understanding, the
KGA sees this as an opportunity to improve on their GSP and prepare for the 2025 update.
The DWR determination letter focused on three primary deficiencies and provided Corrective
Actions for the Kern Subbasin GSAs to consider, coordinate and focus on:
1. The GSPs do not establish undesirable results that are consistent for the entire Subbasin.
Key issues include:
a) The Coordination Agreement should be revised to explain how the undesirable
results definitions are consistent with the requirements of SGMA and the GSP
regulations, which specify that the undesirable results represent effects caused
by groundwater conditions occurring throughout the Subbasin.
b) The GSAs must commit to comprehensively reporting on the status of minimum
thresholds exceedances by area in the annual reports and impacts to the
beneficial users.
c) The GSAs must adopt clear and consistent terminology to ensure various plans
are comparable and reviewable by the GSAs, interested parties and DWR staff.
2. The GSAs must adopt clear and consistent terminology to ensure various plans are
comparable and reviewable by the GSAs, interested parties and DWR staff. 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.
a) For deficiency 2, DWR staff provided Table 2 that provided individual and
helpful specific concerns and suggestive corrective actions for the GSAs and
their members to address.
b) All the GSPs must demonstrate the relationship between the minimum
thresholds for each sustainability indicator.
3. The Plan’s land subsidence sustainable management criteria do not satisfy the requirement
of SGMA and the GSP regulations.

Mr. Paul Gosselin, Deputy Director
Amended KGA GSP
July 27, 2022
Page 3

a) The Subbasin’s GSAs should coordinate and collectively satisfy the
requirements of SGMA and the GSP regulations to develop the sustainable
management criteria for land subsidence.
Deficiency 1 - The GSPs Do Not Establish Undesirable Results that are Consistent
for the Entire Basin
DWR indicated that this deficiency relates to the Plan’s lack of an explanation of the specific
effects, occurring throughout the Subbasin, that, when significant and unreasonable would be an
undesirable result. DWR continues to state that this should be reflected in the framework of the
Coordination Agreement thus the recommended corrective actions.
a) The Plan’s Coordination Agreement should be revised to explain how the
undesirable results definitions are consistent with the requirements of SGMA and the
GSP Regulations, which specify that undesirable results represent effects caused by
groundwater conditions occurring throughout the Subbasin.
During the weekly coordinated GSA/KGA managers meeting, the following definitions were
clarified and adjusted to be used by all GSA/KGA covering the entire basin. These definitions
took into consideration the vast differences in the distribution of beneficial users between
management areas, water right holders, hydrology, and day to day operations. These weekly
meetings also accomplished confirming that all are using the same definitions to prevent further
confusion as well as revising the monitoring protocols, and specifically addressing the process
for determination of an undesirable result. The Coordination Agreement is reflective of these
coordinated efforts in Appendix 3 and for ease, the definitions are listed below as well:
Kern Subbasin Definitions
Management Area: management Areas are areas that will be considered against the
determination of an undesirable result at the basin level.
Watch Areas: areas with no significant groundwater use and no planned groundwater use as
documented in the MAP. Watch areas will be monitored for land use changes and groundwater
conditions that could change its designation to a "management area" with specified SMCs.
Monitoring Areas: areas that have significance within a Management Area for monitoring
groundwater conditions or impacts to certain beneficial users but are not considered towards the
determination of an Undesirable Result.
MT Exceedance: where a single representative monitoring well exceeds its minimum threshold.
MT Trigger: a management area exceedance is triggered when groundwater levels decline below
established MTs in 40% or more of any representative monitoring wells within the management
area over four consecutive bi-annual SGMA required monitoring events (Definition for Chronic
Lowering of Groundwater).
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Management Area Exceedance: exceeding the MT Trigger (i.e., 40% of wells) with a
management area is a “management area exceedance”, not an Undesirable Result which is
defined at the basin level.
Undesirable Result: the basin-wide definition of unreasonable impacts to beneficial uses and
users of groundwater. Should only be referred to as a basin-wide conditions and not a
management area condition. The equivalent designation at the management area is a
“Management Area Exceedance.”
Urban Management Area Exceedance: A management area exceedance is triggered when
groundwater levels decline below established MTs in any RMW for more than three
conservative months.
b) The GSAs must commit to comprehensively reporting on the status of minimum
threshold exceedances by area in the annual reports and describe how groundwater
conditions at or below the minimum thresholds may impact beneficial uses and users
prior to the occurrence of a formal undesirable result.
The Kern Subbasin GSAs/KGA already are committed to comprehensively reporting on the
status of minimum threshold exceedances by area in the annual report and to further describe
how groundwater conditions may impact beneficial users and uses as well as providing in the
annual report management actions/projects being implemented to correct or contain the
exceedance. The Kern Subbasin GSAs/KGA have already submitted three annual reports with
the exceedances addressed in the last two reports along with corrective actions to address. The
Kern Subbasin/KGA’s annual reports cover the entire basin and utilize a common methodology
for determining demand and supply to update the C2VSim model use the same demand
methodologies, water supply, and update the C2VSim model to provide an update basin wide
status to assess how the basin is progressing towards sustainability.
The Kern Subbasin GSAs/KGA have also developed, designed, and released a data management
system (DMS) that provides current seasonal data reflective by monitoring well locations for
groundwater levels. This DMS also sends alerts when any GSA/KGA enters any seasonal data
that exceeds the minimum thresholds so to alert all to the exceedance. The KGA has also
developed an exceedance policy that prescribes immediate attention to an exceedance at a
monitoring location (one exceedance triggers the KGA call to action process). Refer to the KGA
Action Plan Related to Exceedance of Minimum Thresholds for Chronic Lowering of
Groundwater inserted into this letter on page 6.
c) The GSAs must adopt clear and consistent terminology to ensure the various plans
are comparable and reviewable by the GSAs, interested parties, and Department staff.
Department staff recommend the revisions should include, at a minimum:
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•

•

A map of the entire Subbasin showing each of the GSP areas, including management
areas and the management areas within the management area plans, associated
monitoring zones, etc. that have a locally defined “undesirable result” that can
contribute to the Subbasin’s undesirable result area-based definitions described in
the Coordination Agreement.
A comprehensive table or another organized form of identifying each of the areas,
the land coverage – both absolutely and as a percentage – of each of those listed
areas in comparison to the Subbasin in total, and a clear and concise description of
the conditions that would cause the area to trigger a localized undesirable result (i.e.,
watch area, etc.). These materials should demonstrate that 100 percent of the
Subbasin area is being managed under the various GSPs with reasonable definitions
for undesirable results.

In addition to the graphical and tabular representation of the definition of the Subbasin-wide
undesirable results, and if the GSAs elect to maintain the percentage of land area definition for
undesirable results, the GSAs need to provide a comprehensive description of the groundwater
conditions that would lead to localized undesirable results in the GSAs and other management
areas which ultimately contribute to the 15 percent or 30 percent of land area criteria.
Accomplished at the weekly coordination meetings, KGA developed the matrix below reflecting
the triggers of an undesirable result as it relates to groundwater level exceedances and the
process associated to handling an exceedance in management areas and how the basin enters an
undesirable result for the entire basin. The KGA decided to take this process one step further by
the development of an exceedance policy for just one exceedance and thus setting a “call to
action” to avert beneficial uses and users impacts. The KGA developed sustainable management
criteria that meets the GSP Regulations and enhances the process by including additional steps to
better manage political, operational, and diverse demographic of beneficial user conditions found
across the Kern Subbasin. This process is proactive in identifying individual MT Exceedances
and intervenes before a Management Area Exceedance occurs and/or progresses to an
undesirable result condition.
The complexity of groundwater management in the Kern Subbasin required that the KGA and
other Subbasin GSAs coordinate this process that recognizes the diversity found across the
Subbasin. The core of this process is the identification of key beneficial users within each
management area and the conditions that create significant and unreasonable impacts to those
beneficial users from groundwater operations in that management area.
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KGA Action Plan Related to Exceedance of Minimum Thresholds for Chronic
Lowering of Groundwater
The Groundwater Sustainability Plans (GSPs) in the Kern County Subbasin (Subbasin) define
sustainability under the Sustainable Groundwater Management Act (SGMA) as the avoidance of
undesirable results. Undesirable results for the chronic lowering of groundwater occur when a
certain number of minimum thresholds are exceeded at representative monitoring well sites.
While a single or isolated exceedance of a minimum threshold will not, by itself, cause an
undesirable result, such an exceedance may be indicative of future or trending exceedances
which could result in undesirable results for chronic lowering of groundwater.
The Kern Groundwater Authority (KGA) GSP defines undesirable results within each
Management Area Plan (MAP) developed by respective KGA members. Each KGA member is
responsible for monitoring groundwater conditions, complying with GSP requirements and
coordinating with other agencies and entities (cities, small systems, etc.) within their respective
MAPs. The KGA also coordinates with its member agencies to facilitate SGMA compliance. As
part of this coordination, the KGA works with other groundwater sustainability agencies (GSAs)
in the Subbasin to compile an annual report and submit that report to the Department of Water
Resources (DWR) each year on April 1. Information that reflects compliance with or exceedance
of minimum thresholds is included in each annual report, if present.
It is important to monitor compliance with minimum thresholds over time to understand the
Subbasin’s likelihood of achieving sustainability. The following five-step action plan is proposed
to address a minimum threshold exceedance for the chronic lowering of groundwater levels at a
single representative monitoring well, including coordination between KGA member districts.
1. Identify Exceedance and Investigate the RMW Area:
After each annual report, the KGA managers team will review data and identify any exceedances
of minimum thresholds for each RMW and will compile a summary of minimum threshold
exceedances, as noted in the annual report, for review by the KGA Board.
Various conditions surrounding the RMW will be considered. For example: Are water levels
declining in nearby wells? If so, how large of an area is affected? Has a new well been installed
nearby or localized groundwater extraction increased? Is the problem related to area-wide
drought conditions? Has local demand increased? If increased demand is responsible for the
exceedance, then is a sustainable water budget needed and/or being adhered to in the area?
2. Evaluate Outside MAP Contributing Factors:
Provided the aquifer connectivity between MAP areas and groundwater impacts crossing MAP
boundaries, declining groundwater levels in an area may be the result of operations in an
adjacent MAP and/or an adjacent GSA. In this situation, the KGA member may not be able to

Mr. Paul Gosselin, Deputy Director
Amended KGA GSP
July 27, 2022
Page 7

resolve any exceedances unilaterally. KGA members in adjacent MAPs agree to coordinate.
Updates or proposals shall be reported back to the KGA.
3. Consider Developing Management Actions and/or Projects:
Any KGA member with a minimum threshold exceedance may develop or modify existing
management actions or projects to mitigate a minimum threshold exceedance and avoid
undesirable results (“mitigation plan”). Any mitigation plan should be submitted to the KGA
managers team for review. The mitigation plan along with any KGA managers team comments
shall be submitted to the KGA Board. To the extent the mitigation plan includes any new
management actions, any proposed modifications to an existing management action or new
projects, the KGA will consider how those changes will be incorporated into any update to the
KGA GSP.
4. Consider Enforcement Plan:
In the event of a management area exceedance the KGA member or contributing member(s) will
consider developing and/or implementing policies and programs intended to eliminate or
mitigate the exceedance (enforcement plan). The enforcement plan(s) must be submitted to the
KGA and the KGA will have 90 days to determine whether the enforcement plan is sufficient to
demonstrate the avoidance of undesirable results. If no enforcement plan is submitted to KGA,
the KGA Board may recommend policies or programs to the member(s) that could, in its
discretion, take to remedy the existence of a management area exceedance(s) and to avoid
undesirable results.
KGA Member Agencies are committed to managing groundwater levels at or above the MO.
Groundwater elevations between the MO and MT provide operational flexibility that balances
short-term water level declines due to drought conditions, while allowing access to previously
banked surface water that provides a critical supply when local and imported surface waters are
limited. To avoid undesirable results, each KGA Member Agency has committed to the
following actions:
1. Manage groundwater levels in their respective management areas at or above the MO set
for their Regional Monitoring Wells (RMW).
2. Manage to a water budget that will collectively eliminate the KGA Member Agencies
deficit of 239,346 AFY by 2040 (see Section 2.4),
3. Implement projects and management actions identified in Section 4.0 of the KGA
Umbrella GSP and further described in each MAP.
As described above and demonstrated in Figure 1, in the Kern Subbasin, Sustainable
Management Criteria are more robust than the SGMA prescribed Undesirable Results, MO and
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MT. Sustainable management begins with early identification of potential minimum threshold
exceedances and coordinated actions to address those early exceedances.

Figure Error! No text of specified style in document.. Process of Minimum Threshold Trigger to
Undesirable Result

An undesirable result is a condition that occurs throughout the Subbasin, demonstrating that the
Subbasin is not sustainably managing groundwater conditions in the aggregate and that impacts
to beneficial users are occurring on a scale (spatially and temporally) that is significant and
unreasonable to beneficial users and groundwater managers alike. However, the KGA recognizes
that as groundwater approaches an undesirable result condition, exceedances of minimum
thresholds will likely progressively occur in the absence of intervention, beginning with isolated
exceedances which could impact beneficial users. Table 1 lists the KGA management areas and
data used to calculate a management area exceedance and undesirable result which accounts for
approximately 55% of the basin and does not include the management areas of the other GSAs;
however, Figures 2 and 3 include all the management areas including the other GSAs.
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Table 1. Number of Monitoring Wells that Trigger A Management Area Exceedance
# of
Representative
Wells

# of Well Exceedances
to Trigger
Management Area
Exceedance Criteria

Cawelo GSA

7

3

62,616

3.5

Eastside Water Management Agency

6

2

38,222

2.1

Kern-Tulare Water District (in Kern)

6

2

11,219

0.6

MA-1 (Old District)

8

4

61,741

3.4

MA-2 (RRID)

2

1

5,802

0.3

KCWA-Pioneer GSA

5

2

2,233

0.1

Kern Water Bank Authority

0

0

20,490

1.1

Rosedale-Rio Bravo WSD

19

8

48,610

2.7

Southern San Joaquin MUD

10

4

65,693

3.7

Shafter-Wasco Irrigation District

7

3

39,980

2.2

7th Standard Annex

3

2

10,045

0.6

MA-1 (Pond Poso)

6

2

82,638

4.6

MA-2 (Buttonwillow)

5

2

92,633

5.2

MA-3 (Undeveloped)

2

1

49,140

2.7

6

2

521

0.0

17

7

889

0.0

n/a

n/a

183,128

10.2

n/a

n/a

653

0.0

n/a

n/a

1,947

0.1

3

0

195,263

10.9

n/a

n/a

33,191

1.9

n/a

n/a

48,739

2.7

n/a

n/a

210,034

11.7

KGA Management Area

Acres in
Management
Area

Percentage of
Subbasin

North Kern WSD

Semitropic GSA

West Kern GSA
North Project MA
South Project MA
Western Watch Area

1

Lake Watch Area 1
LSMV Watch Area

1

Westside Districts Water Authority
Westside District MA
Lost Hills Watch Area 1
Southwest Watch Area

1

Non-District White Lands Watch Areas 1
1.

“Watch Areas” are areas with no significant groundwater use and no planned groundwater use as documented by the management area member agency.
Water areas will be monitored for land use changes and groundwater conditions which could change its designation to a “management area” with specified
SMCs.
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Defining the point of a Subbasin level undesirable result begins with a defined level of
significant and unreasonable impacts to beneficial users, both spatially and temporally, within
each management area of the Subbasin. The accumulation of impacts to beneficial users
throughout the Subbasin, and across multiple management areas, representing a persistent and
prevalent occurrence of impacts to beneficial users is considered an undesirable result.
For Chronic Lowering of Groundwater Levels, the Kern Subbasin has defined the occurrence of
an undesirable result as the level of impacts affecting either:
•

15% of the Subbasin area, measured as the combined acres of three adjacent management
areas with Management Area Exceedances, or

•

30% of the Subbasin area, measured as the combined acres of any management area with
Management Area Exceedances.

The criterion of three adjacent management areas of at least 15% of the Subbasin was developed
to recognize a condition where degrading groundwater conditions from one management area
spreads to adjacent management areas. This criterion recognizes that even the lesser percentage
of the Subbasin (15%) as a contiguous area is significant with regards to the potential for further
degradation of groundwater conditions across the Subbasin. The criterion of 30% of the Subbasin
(generally non-contiguous management areas) recognizes a condition of widespread degradation
of groundwater conditions across the whole of the Subbasin and across a diverse demographic of
beneficial users, operational and geologic landscape.
Figure 2 provides an example of the occurrence of an undesirable result when Management Area
Exceedances have occurred in at least three (3) adjacent management areas that represent at least
15% of the Subbasin (as measured by the acreage of each management area). In this example,
Management Area Exceedances have occurred in three adjacent areas where the acreage totals
more than 15% of the Subbasin total (defined in Section 3.3).
Figure 3 provides an example of the occurrence of the undesirable result criteria when
Management Area Exceedances have occurred in greater than 30% of the Subbasin (as measured
by the acreage of each management area). In this illustrative example, Management Area
Exceedances have occurred in seven (7) separate management areas where the acreage totals
more than 30% of the Subbasin total (defined in Section 3.3). This criterion recognizes a
widespread occurrence of groundwater conditions across the whole of the Subbasin and across a
diverse demographic of beneficial users, operational and geologic landscape.
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Figure 2. Example of Undesirable Results Criteria for 15% of Adjacent Management Areas
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Figure 3. Example of Undesirable Results Criteria for 30% of Subbasin
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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
DWR staff’s review of the Plan indicated that the approaches used and the level of analysis to
support those approaches, is disparate across the various management area plans. Thus, DWR
staff developed Table 2.
a) For deficiency 2, DWR staff provided Table 2 that provided individual and helpful
specific concerns and suggestive corrective actions for the GSAs and their
management areas to address.
The Kern Subbasin GSAs held the weekly meetings to coordinate responses to the deficiencies
identified in Table 2. During one of the consultation meetings, a matrix which generally
describes each entities response to the specific deficiencies identified was presented, DWR staff
indicated that the Kern Subbasin was moving in the right direction however needed to explore
impacts to all beneficial users and uses as well as addressing what was being avoided by the
actions. Please see the table presented below but note that the information in the table below is
only a summary of the discussion and response to the DWR Table 2 and to understand more
specific information, the management area plans provide greater details.
The KGA moved forward in exploring the impacts to their beneficial users and uses as well as
considering the impacts to those adjacent GSAs. The KGA also explored what was being
avoided by their actions of managing to the measurable objectives. The members of the KGA all
agreed that they were and are working to avoid the impacts or unmitigated dewatering of
municipal and domestic wells while balancing the impact to the agricultural beneficial users in
their respective management areas since most, if not all, of the KGA members have more
agricultural users than municipal and domestic users. They continued by analyzing water wells
depths which was the original justification for the setting of their SMCs. See table 3 for the
breakdown of beneficial users and uses in each KGA management area as well as how or if any
impacts will occur with the current SMCs set. If there is an impact, see the note about how each
KGA member will or has developed a mitigation plan/strategy for impacts.
The KGA members also have agreed that they are managing to their measurable objectives and
are managing to their water budgets (checkbook). They have also agreed that if there is more
than a 5% of dewatering of wells in their management area, a mitigation plan will or is already
developed. This is also explained in great detail in their individual management area plans.
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Table 2a. KGA Management Area Responses to Deficiency 2, Table 2
KGA
Management
Area
Areas Outside of
Management
Areas

Summary of DWR Plan Interpretation

DWR Suggested Corrective Action

Proposed Response

Coordination with Neighboring Districts

The KGA GSP provides little information on the
characteristics of non-management-area portions of its
GSP area and does not appear to set any sustainable
management criteria for these areas. The table of page
297 of the Coordination Agreement indicates that nondistricted lands account for 18,013 acre-feet per year of
total demand, which Department Staff note is a larger
volume than occurs in many of the areas covered by the
management area plans.

Provide a comprehensive discussion of areas covered by the
KGA GSP, but that are not contained within the various
management area plans. Among other items, provide maps
of these areas, describe the uses and users or groundwater
in these areas, and either set sustainable management
criteria for these areas or include robust discussions
justifying why sustainable management area are not
required.

KGA members that are adjacent to those non-districted lands
where there exists beneficial uses and users, which are very
limited areas, considered them as they were setting their SMC
and continue to consider as they manage under SGMA.

Cawelo GSA

The KGA GSP Cawelo management area established
minimum thresholds for chronic lowering of groundwater
levels based on the conditions experienced over the past
10 years. The minimum threshold is set 80 feet below the
historic low between 2007 and 2016. Cawelo states that
most wells have been drilled deeper and undesirable
results associated with drought are unlikely. While it
appears during a meeting held in 2019, Cawelo received a
presentation on impacts to wells given various minimum
thresholds, a discussion of impacts to beneficial uses and
users of the adopted minimum thresholds is not provided.

The KGA GSP must describe how the minimum thresholds in
the Cawelo management area may affect the interests of
beneficial uses and users of groundwater or land uses and
property interests.

The KGA Umbrella already has a description of the non-districted lands in the
Umbrella with maps of those areas however at the time of the GSP submittal,
the KGA Board’s approach was to remove those lands from the GSA if the
landowner was not or had not signed on with a management area (KGA
member). Now the direction provided by the KGA Board is to retain all lands
and continue to monitor (watch) those lands. Since the very first submittal of
the annual reports, the non-districted lands have been included and that will
continue. Most of the non-districted lands have oil and grazing activities and
those irrigated acres have been reduced with the annexation of the 7th
Standard area into the Shafter-Wasco Irrigation District, the establishment of
the Eastside Water Management Area and landowners signing agreements
with KGA members to be covered by their MAP. The Umbrella will be updated
to reflect the direction of the KGA Board, updating of the map reflecting the
only those non-districted lands left as well as a map reflecting the lack of water
wells in the area of activities of oil and grazing. The Umbrella will also have a
“robust” discussion as to the justification of having the non-districted area as a
“watch area” which will be also with maps reflecting oil field locations and
water quality not conducive to irrigation of crops.
The Cawelo MAP is attempting to avoid significant and unreasonable impacts
to a significant number of private, agricultural, industrial, domestic and/or small
water system wells due to the management and use of groundwater under
SGMA that would cause these wells to either be unable to continue to supply
water for their intended beneficial use, or incur significant economic impacts to
continue operation of the well. The Cawelo MAP identified 76 small water
system or private groundwater wells and 197 agricultural and industrial water
supply wells. Five community and 12 non-community small water systems
were identified that provide water for residential or institutional use. The largest
of these is the Kern County Sheriff’s Lerdo Detention Facility which houses up
to 2,300 inmates and up to 500 employees.
A well completion analysis was conducted that compared the MT from the
nearest RMW to the well screen interval and saturated thickness for 290 water
supply wells. The analysis indicates that most wells in the Cawelo MAP are
constructed sufficiently deep to accommodate the MTs in all but 3 (3%) of the
domestic and small water system wells and 1 (<1%) of the agricultural and
industrial wells being potentially vulnerable. The four community water
systems were considered to be completed sufficiently deep so as to
accommodate the MTs in their areas.
Furthermore, to address DWR’s comment “cc” in Table 2 of the Final
Determination Letter, the Cawelo MAP will develop a summary table
identifying for each sustainability indicator, the respective beneficial users /
uses considered, potential effects to beneficial users / uses, summary of
undesirable result causes, local undesirable result criteria / definition,
justification for the local undesirable result criteria / definition, minimum
threshold(s) definition, justification for the minimum threshold(s), and
measurable object definition. The minimum threshold(s) definition will include a
summary of how the conditions will avoid undesirable results for the other
sustainability indicators.

Eastside Water
Management Area

While it appears that Eastside is protective of dewatering
wells, all the minimum thresholds are below historical lows

The KGA GSP must describe how the minimum thresholds in
the Eastside management area may affect the interests of

The EWMA will perform a well impact analysis to describe potential impacts to
beneficial users. The analysis will artificially drop water levels to the minimum

KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid

KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid
groundwater overdraft, where present, and maintains
groundwater elevation at or above the measurable objectives in
each member agencies management area(s).
Cawelo GSA coordinated the Cawelo MAP RMW MTs with
neighboring MAP RMW MTs. During the coordination no
recommended MT adjustments were identified. Cawelo GSA will
continue to coordinate with neighboring GSAs / MAPs to identify
potential future issues.
Other Cawelo MAP revisions that demonstrate coordination will
include:
• Addition of the KGA Exceedance Policy as the first
Management Action in the MAP, to be implemented
immediately.
• Documenting the well impact analysis was used to
identify potential impacts to beneficial users / uses
consistent with KGA MAPs.
Addition of a Domestic Well Mitigation Program to be considered
by the Cawelo GSA Board, if deemed necessary and
appropriate, to assist in offsetting costs for domestic well issues
related to dewatering of pumps and/or well screens to the point
of significant reduction in production.
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Kern Water Bank
Management Area

Kern-Tulare Water
District

and the impacts of the established minimum thresholds for
chronic lowering of groundwater levels on beneficial uses
and users are not discussed. Eastside is aware that there
are domestic wells within the management area; however,
“the full extent and distribution of active domestic wells
within the Management Area is currently unknown”.

beneficial uses and users of groundwater or land uses and
property interests.

thresholds for RMWs and review potential impacts to ag and domestic wells in
an area of influence at each RMW. The EWMA’s beneficial users consist
primarily of ag/production wells, a number of domestic wells and one municipal
well. The EWMA will ensure well information in the analysis includes all
current, publicly available data.

groundwater overdraft, where present, and maintains
groundwater elevation at or above the measurable objectives in
each member agencies management area(s).

The KGA GSP Kern Water Bank management area can
only recover groundwater that has previously been stored
minus losses that have been applied. The Kern Water
Bank states that “[a]n extensive Mitigation Monitoring
Reporting Program (MMRP) has been developed by DWR
for the KWB Storage Project that reduces impacts from
operations to less-than significant, and undesirable results
are not present or are not likely to occur.” It is
acknowledged that pumping operations can cause
lowering of groundwater levels in adjacent areas and
threshold water levels have been established in the Joint
Operation Plan. The threshold water levels in the Joint
Operation Plan are based on DWR KWB Model and a
model developed by Rosedale-Rio Bravo Water Storage
District. “When the With‐Project conditions are fifteen (15)
or forty‐five (45) feet deeper than the Without‐Project
conditions at any operative domestic or agricultural well,
respectively, and mechanical failure or other operational
problems have occurred or are reasonably likely to occur
due to declining water levels, mitigation will be provided
…” The 15‐foot threshold is essentially the point when the
projects have had a discernable influence on
Domestic/Small Community users. The 45‐foot threshold
for Agricultural users recognizes the significant economic
benefits resulting from higher groundwater elevations
provided by the projects through time, and that agricultural
wells in the area are completed to greater depths.
The management area plan states that chronic lowering of
groundwater levels is the major cause of undesirable
results for reduction in groundwater storage and land
subsidence. Kern-Tulare management area plan utilized
historical groundwater level data from 2006 to 2018 for
wells perforated at the Santa Margarita Formation and
projected out the trendline to 2040. These values ranged
from -120 to -190 feet mean sea level. The district then
selected -150 feet msl as the minimum threshold for each
of the well sites. The lowest groundwater level the
management area has experienced is -51.8 feet.

While the Department understands the unique circumstances
with the Kern Water Bank, compliance with SGMA and the
GSP Regulations is still a requirement and while the
thresholds established in the Joint Operation Plan are being
utilized to meet these requirements, all parts of the GSP
Regulations related to the sustainable management criteria
must be addressed. The KGS GSP must provide an
explanation of how the Join Operation Plan meets the
requirements of SGMA and the GSP Regulations.

The Joint Operations Plan protects beneficial users impacted by lowered water
levels resulting from KWB operations with the 15- and 45-foot triggers. The
Plan has been renewed through 2023 and thresholds have not changed. If the
Joint Plan is not renewed at some point in the future, the KWB Long-term Plan
will take precedence.

KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid
groundwater overdraft, where present, and maintains
groundwater elevation at or above the measurable objectives in
each member agencies management area(s).

The KWB can only recover water stored previously, so KWB operations cannot
cause a reduction of native groundwater supplies. Therefore, the “threshold”
for a reduction of native groundwater supplies for the KWBA is when stored
water accounts (less prescribed losses) are zero.

In addition, the Kern Water Bank MOU, which has been
negotiated with adjoining groundwater stakeholders, prescribes
groundwater quality thresholds.

The Kern-Tulare management area plan states that “water
users within the District are the predominant users of the
Santa Margarita Formation” and that minimum thresholds
may impact groundwater users within the management
area by requiring an overall reduction in groundwater
pumping to ensure the minimum threshold is met;
however, no discussion is provided describing the impacts
to beneficial uses and users.

It is also noted that the Joint Operation Plan expired on
January 31, 2019. Provide an updated explanation if these
thresholds have changes and the latest Joint Operation Plan
if applicable.7th

The objective of the water quality measures in the KWB MOU is to export
more salt than is imported by storage operations and the threshold is to
maintain a positive salt balance. The objective of the mitigation measures in
the DWR MMRP is to identify and mitigate as necessary potential threats to
water quality that may be discovered on KWB lands such that potential
impacts will be less-than-significant. The objective of the Pump-in Policy and
Improvement District 4 standards is to minimize impacts to water quality in the
Cross Valley Canal and Aqueduct and the threshold is to meet these
requirements through modifications to recovery pumping if necessary.
InSAR and extensometer data indicates inelastic subsidence has not occurred
during 27 years of operations. KWBA will continue to monitor both InSAR data
and extensometer data and develop thresholds and management actions
should inelastic subsidence develop in the Kern Fan area.

The KGA GSP must provide an explanation of how minimum
thresholds within the Kern-Tulare management area at the
monitoring sites are consistent with the requirement to be
based on a groundwater elevation indicating a significant and
unreasonable depletion of supply at a given location. If the
minimum thresholds were not set consistent with levels
indicating an undesirable depletion of supply, the thresholds
should be revised accordingly.
Provide a discussion identifying how the minimum thresholds
may affect the interests of beneficial uses and users of
groundwater or land uses and property interests.

In order to develop the minimum threshold, the District initially started with the
lowest water surface elevation experienced historically in the Santa Margarita
Formation (SMF) which occurred during the peak of the drought in August
2015 at -52 ft msl. Landowners did not have any significant or unreasonable
impacts occur at this level. Next, the District discussed SMCs with the
Eastside Water Management Area (EWMA) who are adjacent to and upslope
of the District and also rely upon the SMF. EWMA wells are shallower and will
go dry before wells in the District. EWMA established minimum thresholds at
each individual well site based on the allowance of drawdown to 20% of the
saturated water column height above the bottom of the well and was increased
on a well-by-well basis to take into account the amount of head above the
existing pump intake. EWMA had determined that the minimum threshold
required in a representative monitoring well on the eastern border of the
District (Well 04) that extracts groundwater out of the SMF should be set at 133 ft msl. Based on landowner feedback and coordination with EWMA, the
minimum threshold for groundwater elevation in wells perforated to the SMF
was set at -150 ft msl which ranges as a depth to water from about 600 to 830
ft. At this elevation, no agricultural wells perforated to the SMF will go dry.
Agricultural users are the only beneficial users of the SMF. The minimum
threshold prevents continued lowering of groundwater elevations which may

KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid
groundwater overdraft, where present, and maintains
groundwater elevation at or above the measurable objectives in
each member agencies management area(s).
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impact agricultural users that do not have access to water supplies other than
groundwater.
All domestic wells within the District are drilled to depths of less than 700 ft
and do not reach the SMF (1800-2400 ft bgs). As shown in Figure 2-17 of the
KTWD MAP Basin Setting, groundwater levels in the upper aquifer that
supplies the domestic wells are either stable or rising.
North Kern WSD/
Shafter-Wasco ID

The KGA GSP North Kern/Shafter-Wasco management
area plan identifies three management areas, two
managed by North Kern WSD and the third managed by
Shafter-Wasco ID. In looking at Figure 3-2, management
area NKWSD-MA-2 does not have minimum thresholds
established.
A well impact analysis of the equivalent minimum
threshold average values (represented as depth to
groundwater) for each HZ was used to determine that a
portion of the existing wells are impacted to varying
extents. Based on results of the well impact analysis, the
management area plan states that is can be assumed
many wells will remain operational and that water levels
can drop without causing undesirable results which cannot
be mitigated. Agricultural wells would be mitigated by
landowners. While the management area plan states that
mitigation to domestic wells would be necessary, there is
no mention of who would implement the mitigation effort.

The KGA GSP must establish sustainable management
criteria for management area NKWSD-MA-2.
The KGA GSP must be revised to explain how minimum
thresholds within the North Kern Water Storage
District/Shafter-Wasco Irrigation District management area at
the monitoring sites are consistent with the requirement to be
based on a groundwater elevation indicating a significant and
unreasonable depletion of supply at a given location. If the
minimum thresholds were not set consistent with levels
indicating an undesirable depletion of supply, the thresholds
should be revised accordingly.
Verify how the subset of wells used in the well impact
analysis is representative of wells in the management area.
Provide an explanation of the mitigation plan for domestic
wells.

North Kern Water Storage District has identified two representative monitoring
wells for MA-2 (Rosedale Ranch). A well impact analysis was conducted, MOs
and MT were established with consideration for potential impacts to beneficial
users and coordination with surrounding RMWs.
A description will be provided to explain how the quantity above fresh water is
so substantial that depletion of supply is not a significant issue in the Kern
County Subbasin and that groundwater levels at the MT are protective of
groundwater in storage. In each management area, the quantity of water that
exists between March 2020 water levels and MT’s will also be calculated, to
show the correlation between the water budget and the MT depths.
An updated Well Impact Analysis was conducted using DWRs Well
Completion Report database. The MAP will be updated with the current
analysis that is consistent with assumptions and methodology used by
neighboring districts and demonstrate how wells are representative. The Well
Impact Analysis was used to determine MOs and MTs for RMWs avoiding
significant and unreasonable impacts to municipal wells and mitigated
domestic wells. MOs and MTs could be further to reduce the number of other
beneficial users impacted and/or better coordinate with surrounding RMWs.

KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid
groundwater overdraft, where present, and maintains
groundwater elevation at or above the measurable objectives in
each member agencies management area(s).
In addition to using the well impact analysis, calculating the MO
and MT for the two new wells included interpolating a
coordinated level based on RMW’s along a north-south and eastwest line. This method included wells from KRGSA, RRB, SWID,
and CWD. A coordinated MO and MT was selected.
Additionally, MT at MA-1 most southern RMW, 0.5 miles from a
KRGSA RMW, will be raised by 50 ft and recommended to
KRGSA lower corresponding MT by 30 ft.
KGA Member Agencies have committed to managing
groundwater conditions using water budgets that avoid
groundwater overdraft, where present, and the goal is to
maintain groundwater elevation at or above the measurable
objectives in each member agencies management area(s).
Second set of neighboring RMW between NKWSD and KRGSA
also recommended for same MT adjustments. Coordination with
SWID and Cawelo, which will also raise other MTs for select
RMWs in NKWSD.
MTs for RMWs in the southern portion of SWID will be raised 50ft for coordination with neighboring districts.
Other changes that demonstrate coordination will include:
− Adding KGA Exceedance Policy as a Management Action
− Documenting the methodology used for the Well Impact
Analysis is consistent with KGA Member Agencies
− Implementing a Domestic Well Mitigation Program as a
Management Action

Kern County Water
Agency Pioneer
GSA Management
Area

The Pioneer management area minimum thresholds are
“calculated for each representative well by using the
difference between the historical maximum and minimum
values, calculating 20 percent of that range and

The KGA GSP must explain the selection of groundwater
level minimum thresholds for the Pioneer management area,
including how they represent site-specific levels of depletion
that could cause undesirable results, how they may affect

1.

The Pioneer GSA has calculated and set thresholds to provide
operational flexibility and maintain long-term sustainability for the
beneficial uses and users of groundwater within its MAP Area. As
the sole beneficial user of groundwater in the MAP, the Pioneer

KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid
groundwater overdraft, where present, and maintains
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Rosedale-Rio
Bravo
Management Area

subtracting the 20 percent value from the historical
minimum value.” However, the management area provides
no further information or description (e.g., details of the
well and pump information) for beneficial uses and users.
Based on Table 7-1, it appears the minimum threshold
represents a substantial reduction in groundwater levels
relative to recent (i.e., 2011-2019) levels, which, at their
lowest point, appear to be just over 250 feet below ground
surface. Without any further description provided in the
management area plan, Department Staff cannot assess
whether the minimum thresholds are reasonable and
substantially comply with GSP Regulations.

the interests of beneficial uses and users of groundwater,
and the relationship between this sustainability indicator and
other sustainability indicators such as degradation of
groundwater quality and subsidence, both of which can be
exacerbated by lowering groundwater levels.

Rosedale Rio Bravo conducted an analysis of the
economic impacts of continued groundwater lowering,
examining the costs for each 25-foot increment of
lowering, and concluded that any “additional reinvestment
in groundwater facilities [beyond those already
experienced] …would be deemed an undesirable result.”
Therefore, groundwater level thresholds are set at the low
point of the last drought. The management area plan
states that they would consider an undesirable result to
occur if two of either the North, Central, or South of the
River Zones exceed their thresholds, or if the threshold
was exceeded in any of the South or East Zones. Why
thresholds are allowed to be exceeded in one of the North,
Central, or South of the River zones without agency
considering that to trigger an undesirable result was not
adequately explained. Adequate explanation is also
lacking regarding whether the triggering of an undesirable
result in any of these zones trigger the entire Rosedale Rio

The KGA GSP must provide clarification regarding why
minimum threshold exceedances are allowed to occur in one
of the North, Central, or South of the River zones for this
management area (i.e., why it takes two of those zones to
exceed their threshold before the management area plan
considers an undesirable result to have occurred). Describe
any projects or management actions that may be
implemented if the minimum threshold is exceeded in one of
those areas and users are impacted but an undesirable result
is not triggered.

Participants were consulted during the GSP development process to
ensure thresholds and undesirable results criteria accurately
represented the quantitative and qualitative conditions as directed by
SGMA regulations. The Pioneer Participants have determined that
groundwater level and groundwater storage conditions that would be
expected at a MT Trigger would represent undesirable conditions for
their normal and sustainable banking operations. These conditions
include increased operation costs due to increased energy
requirements for pumping deeper water, lowering pumps, and
additional operational maintenance requirements.
2. MTs were set in the Pioneer Management Area to allow for an
appropriate margin of operational flexibility for the sustainable
operation of the Pioneer Project (the sole beneficial use). Through
coordination efforts, neighboring GSAs’ MTs and MOs were also
taken into consideration to ensure protection of nearby beneficial
uses and users outside of the Pioneer Management Area (as
discussed further in Section 1.5, Existing Water Management
Programs).
In addition, a spatial analysis of MTs and water level trends was performed to
ensure relative consistency between the MTs of the Pioneer Management
Area and those set in adjacent management areas, and no conflicts or issues
between Pioneer and its neighbors were identified.
3. An analysis of historical groundwater quality and groundwater level
data was performed to estimate groundwater quality if groundwater
level minimum thresholds were to be reached. Results of the
analysis show that no groundwater quality thresholds are expected
to be exceeded at the minimum thresholds. This analysis
demonstrates that the minimum thresholds will not negatively impact
groundwater quality in the Pioneer MAP Area and will not negatively
impact Pioneer Project operations (the sole beneficial use). The
Pioneer GSA will continue to monitor groundwater levels and
groundwater quality to ensure the historically observed trend does
not change under future conditions.
MTs were set to mitigate the potential for land subsidence by relying on the
Pioneer Project’s current and historical sustainable management of
groundwater levels, noting that no undesirable results with respect to land
subsidence have been identified historically and that subsidence elastically
responds to groundwater banking operations in the Pioneer Project GSA Area.
RRBMA will include all the monitoring areas into one singular Management
Area. While the monitoring areas will remain the KGA coordinated triggers
will be applied to the whole of the RRBMA (MA). The monitoring areas are
strictly geographical areas that will be utilized to provide the RRBMA with data
and information pertaining to each sustainability criteria and the corresponding
to unique beneficial uses within each monitoring area.
RRBMA conducted additional well impact analysis analyzing the number,
percentage, age, and type of wells that would be impacted at a revised MT of
50’ and 75’ below the low point of the last drought. The MT was revised to
approximately 50’ below the historical low point considering the number of
domestic wells that may require replacement (less than 3). These wells would
be mitigated by existing mitigation requirements with the RRBMA or by
proposed adaptive management actions (see section 7.5).

groundwater elevation at or above the measurable objectives in
each member agencies management area(s).
The Pioneer GSA has coordinated with neighboring GSAs
(Rosedale-Rio Bravo Water Storage District and the Kern Water
Bank Authority) regarding the thresholds; no conflicts or issues
were identified. Ongoing coordination with both agencies will
continue through the Joint Operating Plan and the Kern Fan
Monitoring Committee MOUs (as described in Section 1.5,
Existing Water Management Programs).
The Pioneer GSA has coordinated with Kern River GSA
(KRGSA) regarding the thresholds; no conflict or issues were
identified. Ongoing coordination with the KRGSA will continue as
described in Section 1.5, Existing Water Management Programs.

KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid
groundwater overdraft, where present, and that maintain
groundwater elevations at or above the measurable objectives in
each member agency’s Management Area.
To provide clarity and to better coordinate with neighboring MA’s,
RRBMA prepared multiple groundwater level and MT crosssections in the general direction of groundwater flow and
crossing multiple MA’s. MT’s and MO’s were compared and
adjusted to the projected water levels for consistency across the
coordinating MA’s.
RRBMA coordinated groundwater level MO’s and MT’s with the
following GSA’s and MA’s:
1.
2.

Buena Vista WSD GSA
Kern Groundwater Authority GSA
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Bravo management area to become an undesirable result
watch area, or if only the area of the triggering monitoring
zone(s) would contribute to the Subbasin-wide tracking of
undesirable results.
3.
Semitropic GSA

The KGA GSP Semitropic Water Storage District
management are plan further divides the management
area into three management areas. In comparing the map
of the monitoring well sites (Figure 3-1) and Table 3-1
which summarizes the minimum thresholds, Department
staff were not able to correlate the two.
The management area plan states that there are
thresholds for the upper zone wells in Appendix B-3;
however, Department staff could not locate this appendix
and it is not clear how these thresholds were established,
and the location of the monitoring sites assigned these
minimum thresholds.
A well impact analysis of the equivalent minimum
threshold average values (represented as depth to water
values) for each HZ was used to determine that a portion
of the existing wells are impacted to varying degrees.
Based on results of the well impact analysis, the
management area plan states that is can be assumed
many wells will remain operational and that water levels
can drop without causing undesirable results which cannot
be mitigated. Agricultural wells would be mitigated by
landowners. While the management area plan states that
mitigation to domestic wells would be necessary, there is
no mention of who would implement the mitigation effort.

SWID 7th Standard
Annex

The KGA GSP Shafter-Wasco Irrigation District
management area calculates the minimum thresholds for
chronic lowering of groundwater levels by “projecting a
theoretical future water groundwater elevation based on
the assumption that the conditions experienced over the
ten-year period 2006-2016 (Spring measurements)
continue through 2016 to 2040” at each of the three well
sites. The management area plan claims this is done to be
consistent with what is being used by surrounding
management areas.
The management area plan examined the impacts of the
minimum thresholds and measurable objectives on wells
within the area and determined that there they would
potentially experience “excessive dewatering, [but] the
impacts would not be unreasonable and would be
mitigated through an Impacted Well Mitigation Program.”
It’s unclear if all the wells in the management area were
included in this impact analysis.

The KGA GSP must explain the selection of groundwater
level minimum thresholds for the Semitropic Water Storage
District management area, including how they represent sitespecific levels of depletion that could cause undesirable
results and the relationship between this sustainability
indicator and other sustainability indicators such as
degradation of groundwater quality and subsidence, both of
which can be exacerbated by lowering groundwater levels. If
minimum thresholds were not set consistent with levels
indicating a depletion of supply, the minimum thresholds
should be revised accordingly.
Reconcile Figure 3-1 and Table 3-1 to utilize the same well
naming convention so that Department staff and other
interested parties may correlate the two.
Verify how the subset of wells used in the well impact
analysis is representative of wells in the management area.
Provide an explanation of the mitigation plan for domestic
wells.

The KGA GSP must explain the selection of groundwater
level minimum thresholds for the Shafter-Wasco Irrigation
District Management Area, including how they represent sitespecific levels of depletion that could cause undesirable
results and the relationship between this sustainability
indicator and other sustainability indicators such as
degradation of groundwater quality and subsidence, both of
which can be exacerbated by lowering groundwater levels. If
minimum thresholds were not set consistent with levels
indicating a depletion of supply, the minimum thresholds
should be revised accordingly.

a. North Kern Water Storage District
b. Shafter Wasco Irrigation District
c. 7th Standard Annex
d. West Kern Water District
e. Pioneer Project
Kern River GSA
a. Improvement District No. 4

The SWSD MAP utilized a well impact analysis for determination of impacts to
beneficial users present in its three management areas for the lowering of
groundwater levels. This analysis included the level of impacts at various
levels of performance above the MT, including the MO. Additional description
and analysis will be presented in the MAP to clearly show levels of impacts to
beneficial users from current water levels down through the MO and MT levels.
While the SWSD MAP included a thorough analysis of water quality, additional
descriptions will be included to show the relationship between water quality
and groundwater levels. While the linkage is not as well defined for
subsidence, the SWSD MAP will include an expanded discussion, which will
also be consistent with the Subbasin wide approach to subsidence.
Figure 3-1 and Table 3-1 will be updated as appropriate.
Additional descriptions of the well impact analysis will be included to describe
the wells used for the well impact analysis and their representation of the wells
within the three SWSD GSA management areas. The SWSD GSA is
developing a mitigation program, and a complimentary funding program, for
the appropriate mitigation of impacts to domestic wells. These will be
described in the SWSD MAP.

KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid
groundwater overdraft, where present, and maintains
groundwater elevation at or above the measurable objectives in
each member agencies management area(s).
RRB: Incorporated comments from RRB as noted:
Edits to Management Action 2 to more closely align
with RRB’s water budget and charges program
Added additional RMW’s to management area
adjacent to RRB
Added KGA Exceedance Policy as Management
Action
Added Domestic Well Mitigation as Management
Action
SWID/NK: Discussions regarding beneficial users and well
impact analysis
BV, Westside, Wheeler, Henry Miller: Coordination regarding
development of SMC for subsidence relative to California
Aqueduct

SWID 7th Standard Annex Management Area will raise the MTs for Chronic
Lowering of Groundwater Levels by 50 feet based on coordination with
adjacent Management Areas to maintain the MT gradient to be similar to the
current groundwater elevation gradient and to reduce risk of creating
Undesirable results.

The SWID 7th Standard Annex MAP (Section 4.5.2 Public
Meetings Summary) documents the direct outreach and
coordination efforts with neighboring districts that addressed
identified potential conflicts of MT and MT development
processes.

The SMC section of the SWID 7th Standard Annex Map (“the MAP”) will be
reorganized to make it more consistent with the DWR BMPs and
Determination Letter. More explicit section headers will be added, including
Relationship with Other Sustainability Indicators, Impact to Adjacent
Management Areas and Basins, Impact to Beneficial Users,
State/Federal/Local Standards, and Measurement of MTs. Some sections will
be expanded to better address DWR’s comments on the MAP in its
Determination Letter. Refinements will be made to standardize language and
triggers to match Basin-wide definitions.

The MTs within the SWID 7th Standard Annex MAP have been
developed in consideration of and in coordination with the MTs
established in neighboring water agencies within the Kern
Subbasin. The methodology used to develop the MTs is
generally consistent with the approach taken in several
surrounding Management Areas (i.e., Shafter-Wasco Irrigation
District Management Area, Rosedale-Rio Brave Water Storage
District, and North Kern Water Storage District Management
Area), in that all of the approaches consider historical water level
trends, well construction information, and projected groundwater
levels.

The MAP will clarify that MTs for Chronic Lowering of Groundwater Levels
were set at levels that would avoid depletion of supply that would lead to
Undesirable Results. Local Undesirable Results criteria justification will be
updated with a well age analysis and an expanded well impact analysis by
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beneficial user category. The MAP will clarify that the well impact analysis
includes all wells within the Management Area, including wells compiled from
the stakeholder survey and domestic well information from the DWR database.

The SWID 7th Standard Annex Management Area will raise the
MTs and MOs for Chronic Lowering of Groundwater Levels by 50
feet based on coordination with adjacent Management Areas.

The Impacted Well Mitigation Program that was considered by SWID
landowners and funded in the Proposition 218 in 2019 will be explained to
include more details.
Southern San
Joaquin MUD

The KGA GSP Southern San Joaquin Municipal Utility
District management area, in establishing minimum
thresholds for chronic lowering of groundwater levels, the
management area was dived into hydrogeologic zones
(HZ).
A well impact analysis of the equivalent minimum
threshold average values (represented as depth to
groundwater) for each HZ was used to determine that a
portion of the existing wells are impacted to varying
extents. Based on results of the well impact analysis, the
management area plan states that is can be assumed
many wells will remain operational and that water levels
can drop without causing undesirable results which cannot
be mitigated. Agricultural wells would be mitigated by
landowners. While the management area plan states that
mitigation to domestic wells would be necessary, there is
no mention of who would implement the mitigation effort.

West-Kern Water
District

The KGA GSP West Kern Water District management
area plan describes it being divided into four management
areas (Lake, North Project, South Project, and Western).
Department staff note that Figure 1-2 shows an additional
management area (Little Santa Maria Valley), and
Appendix H consists of a draft GSP for this additional
management area. No sustainable management criteria
were determined for the Lake management area because
the District was unable to procure the groundwater level
data for the production wells in the area. No sustainable
management criteria were established for the western
management area because there is no groundwater usage
in the area; however, earlier parts of the management area
plan describe groundwater usage in this area as de
minimis without further explanation of the type of de
minimis users in the area. Due to the draft nature of the
material provided for Little Santa Maria Valley, Department
staff is unable to review the sustainable management
criteria for that portion of the KGA GSP.

The KGA GSP must explain the selection of groundwater
level minimum thresholds for the Southern San Joaquin
Municipal Utility District management area, including how
they represent site-specific levels of depletion that could
cause undesirable results and the relationship between this
sustainability indicator and other sustainability indicators
such as degradation of groundwater quality and subsidence,
both of which can be exacerbated by lowering groundwater
levels. If minimum thresholds were not set consistent with
levels indicating a depletion of supply, the minimum
thresholds should be revised accordingly.
Verify how the subset of wells used in the well impact
analysis is representative of the wells in the management
area. Provide an explanation of the mitigation plan for
domestic wells.

The KGA GSP must provide sustainable management
criteria for all identified management areas.
The minimum thresholds must include a description of the
selection of groundwater level minimum thresholds, including
how they represent site-specific levels of significant and
unreasonable depletion of supply that could cause
undesirable results, how they may affect beneficial uses and
users of groundwater, and the relationship between this
sustainability indicator and other sustainability indicators
such as degradation of groundwater quality and subsidence,
both of which can be exacerbated by lowering groundwater
levels.

A description will be provided to explain how MTs represent site-specific levels
of depletion that could cause undesirable results and the relationship between
this sustainability indicator and other sustainability indicators such as
degradation of groundwater quality and subsidence will be described.
The total number of wells in each Management Area will be estimated using
DWRs Well Completion Report database, then compared against the dataset
used for the Well Impact Analysis. A statement will be added to explain that
the subset of wells in the Well Impact Analysis only included wells with a
complete record for construction details. The total number of known well
details will be compared against the total well counts in DWR’s database. A
mitigation plan will be developed prior to submittal to DWR.
A new Well Impact Analysis was conducted using DWRs Well Completion
Report database, then compared against the dataset used for the original
Analysis and Gailey model. There was significant discrepancy between each
dataset due to assumptions made to filter data. The MAP will be updated with
the current analysis that is consistent with assumptions and methodology used
by neighboring districts.

1.

WKWD has revised categorization of areas within the MAP to
match the Subbasin definitions. The WKWD MAP will contain two
management areas and three watch areas as follows:
− North Project Management Area
− South Project Management Area
− Lake Watch Area
− Western Watch Area
− Little Santa Maria Valley Watch Area
SMC were already provided for the two management areas. Watch areas have
no significant current or planned groundwater use and, therefore, SMC will not
be developed for the three watch areas.
2.
a. WKWD has determined that groundwater level conditions that
would be expected at a MT Trigger would represent undesirable
conditions for their normal and sustainable operations. These
conditions may include increased operation costs due to increased
energy requirements for pumping deeper water, costs to lower
pumps, costs to install treatment systems or seek alternate water
supplies due to degraded water quality, costs to remedy land
subsidence, and/or additional operational maintenance
requirements and costs.

KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid
groundwater overdraft, where present, and maintains
groundwater elevation at or above the measurable objectives in
each member agencies management area(s).
To better coordinate with neighboring districts, the Southern San
Joaquin Municipal Utility District evaluated their MTs with those
of neighboring districts to ensure values were consistent.
Coordination with neighboring districts determined no
recommended MT adjustments.
Other changes that demonstrate coordination will include:
− Adding KGA Exceedance Policy as a Management Action
− Documenting the methodology used for the Well Impact
Analysis is consistent with KGA Member Agencies
− Implementing a Domestic Well Mitigation Program as a
Management Action. While previously listed in their 2020
plan, additional information will be added to provide an
explanation of the mitigation plan for domestic wells.
KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid
groundwater overdraft, where present, and maintains
groundwater elevation at or above the measurable objectives in
each member agencies management area(s).
The WKWD GSA has coordinated with neighboring GSAs
regarding the thresholds; no conflicts or issues were identified.
Ongoing coordination with the other agencies will continue as
described in Section 1.5, Existing Water Management Programs.
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b.

WKWD is the primary beneficial user in the WKWD GSA area.
WKWD is the only groundwater user to pump, treat, and distribute
water from the WKWD MAP Management Areas.
WKWD calculated and set sustainable management criteria to provide
operational flexibility and maintain long-term sustainability for the
beneficial uses and users of groundwater within its MAP Area. As
the primary beneficial user of groundwater in the MAP, WKWD
was consulted during the GSP development process to ensure the
thresholds and undesirable results criteria accurately represented
the quantitative and qualitative conditions as directed by SGMA
regulations.
Through coordination efforts, neighboring GSAs’ MTs and MOs were
also taken into consideration to ensure protection of nearby
beneficial uses and users outside of the WKWD Management
Area. In addition, a spatial analysis of MTs and water level trends
was performed to ensure relative consistency between the MTs of
the WKWD Management Area and those set in adjacent
management areas.
c. An analysis of historical groundwater quality and groundwater
level data was performed to estimate groundwater quality if
groundwater level minimum thresholds were to be reached. This
analysis demonstrates that the minimum thresholds will not
negatively impact groundwater quality in the WKWD MAP Area
and will not negatively impact WKWD operations (the primary
beneficial use). The WKWD GSA will continue to monitor
groundwater levels and groundwater quality to ensure the
historically observed trend does not change under future
conditions. Furthermore, groundwater delivered by WKWD for
domestic and industrial uses must meet Title 22 drinking water
standards. Any groundwater in exceedance of drinking water
standards is required to be treated and disinfected to meet such
standards. Any degradation of groundwater quality will be
identified during required routine water quality monitoring by
WKWD would be considered an undesirable result by nature,
regardless of groundwater levels.
MTs in the WKWD MAP Area were set to mitigate the potential for land
subsidence, noting that no undesirable results with respect to land subsidence
have been identified historically and that subsidence elastically responds to
groundwater banking operations in the Kern Fan aquifer. No infrastructure
damage relating to land subsidence has been documented in the WKWD MAP
area and the potential for future damage to critical infrastructure appears
unlikely due to the elastic response of subsidence to groundwater banking
operations. No long-term historical subsidence has been documented in the
WKWD MAP area and ground surface elevation has risen approximately 0.8
feet over time.
Westside Districts
Water Authority

The KGA GSP Westside District Water Authority (WDWA)
management area states that total groundwater demand is
3,000 acre-feet per year due to water quality; therefore,
the potential for significant lowering of groundwater levels
due to pumping is believed to be minimal. In establishing
minimum thresholds, the management area first divided
into two sentry coordination zones. There is one minimum
threshold established for Sentry Zone #1 and three for
Sentry Zone #2. These minimum thresholds are not
explained or justified. The established minimum thresholds

The KGA GSP must explain the selection of groundwater
level minimum thresholds for the WDWA management area,
including how they represent site-specific levels of depletion
that could cause undesirable results, how they may affect the
interests of beneficial uses and users of groundwater, and
the relationship between this sustainability indicator and
other sustainability indicators such as the degradation of
groundwater quality and subsidence, both of which can be
exacerbated by lowering groundwater levels. If minimum
thresholds were not set consistent with levels indicating

Due to naturally occurring poor groundwater quality, groundwater demand is
largely limited to use for blending with surface water from the Aqueduct.
Further, much of the WDWA is undeveloped range land or is used for oil and
gas production with no significant current or planned SGMA related
groundwater uses. Based on CV2Sim modeling the most significant change in
groundwater levels/storage is attributed to natural under flow from the WDWA
towards the axis of the Valley. The WDWA does not control this natural
phenomenon.
The WDWA has revised categorization of areas within the MAP to coordinate
with adjacent Management Areas and match the Subbasin definitions. The

KGA Member Agencies have committed to managing
groundwater condition using water budgets that avoid
groundwater overdraft, where present, and maintains
groundwater elevation at or above the measurable objectives in
each member agencies management area(s).
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do not apply for the majority of the management area and
the rest of the management area is not being monitoring
for water levels. The management area plan states that
minimal pumping takes place within the management area
due to water quality; however, based on Figure 28a and
Figure 28b, subsidence appears to be occurring within the
middle of the management area. For this reason,
sustainable management criteria must be applied to the
entirety of the management area, including the
establishment of thresholds and monitoring.

depletion of supply, the minimum thresholds should be
revised accordingly.
The larger portion of the management area must establish
sustainable management criteria, including the establishment
of minimum thresholds and monitoring; otherwise, further
evaluation and justification is needed to negate management
criteria in this portion of the management area.

revised WDWA MAP will contain a single management area and two Watch
Areas as follows:
− Lost Hills Watch Area
− Southwest Watch Area
An Additional Watch Area comprised of KGA Undistricted Lands, that are
interspersed within the two aforementioned Watch Areas, will also be included
in the revised MAP.
Once approved by the KGA Board, the revised SMC will initially include up to
three additional monitoring wells (total of six) in the WDWA Management Area.
Watch Areas have no significant current or planned SGMA related
groundwater use at this time and, therefore, SMC will not be developed for the
three Watch Areas (two WDWA, and one Undistricted Lands) unless
conditions change. In addition, the MO/MT for RMW 7106-03 which was
originally set using only CV2Sim modeling simulations due to a lack of actual
groundwater level data. The MO/MT adjusted to reflect recently acquired
actual groundwater level data. Prior to making this change the WDWA
coordinated with the adjacent water district, Buena Vista Water Storage
District and the KGA Board. Two of the new RMWs are the Lerdo Well 7
(35.528925,-119.629831) and the Starrh Well 3-8 (35.419371,-119.633266).
This brings the number of RMWs in the WDWA to a total of 5, with a projected
sixth RMW under review for inclusion.
Potential impacts to beneficial users were assessed through the use of
historical WDWA pumping volumes, land use, CASGEM well construction and
groundwater level data, the WDWA estimated water budget, and modeling
using the CV2Sim hydrogeologic model. Taken together this information
indicates that under current and projected conditions impacts to the principal
beneficial user should be within planned MOs/MTs and therefore impacts to
other users would be de minimis as expected groundwater levels would not
constitute an undesirable result.
Subsidence was assessed by the WDWA, and the findings were presented to
the DWR (CASP) staff on three occasions (January & April 2020 and June
2022). These studies concluded that causes other than agricultural
withdrawals, such as oil field activities, are a substantive contributor to
subsidence in the WDWA.
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Table 2b. KGA Management Area Responses to Deficiency 2, Comment CC to all GSPs
KGA
Management
Response to Table 2 “cc” groundwater level relationship to each sustainability threshold
Area
DWR Corrective Action (cc): All the GSPs must demonstrate the relationship between the minimum thresholds for each sustainability indicator, including an explanation of how the GSA has determined that basin conditions at each minimum threshold will avoid
undesirable results for each of the sustainability indicators.
• The chronic lowering of groundwater levels MTs are used as a proxy for groundwater storage for the respective RMW.
Cawelo GSA
• Based on available data, there is no direct correlation between water levels and trends in water quality within the Cawelo MAP. Therefore, water quality is used as a MT for the degraded water quality SMC to protect beneficial users and uses.
• Groundwater level MTs for land subsidence were determined to be lower than the MT for chronic lowering of groundwater level. Therefore, the chronic lowering of groundwater level MTs are protective for land subsidence.
• Interconnected surface water and seawater intrusion are not applicable to the Cawelo MAP.

Eastside Water
Management
Area

•

Groundwater Storage: The EWMA is using groundwater levels as a proxy for reduction in groundwater storage. Due to data gaps of the deeper aquifers not modeled in the original model and production wells perforated in multiple zones, levels are being
used until the basin-wide hydrologic study is completed and will be evaluated for the 2025 GSP update.

•

Groundwater Quality: TDS was selected as a constituent of concern due to the potential to be affected by groundwater pumping increases or decreases in the EWMA. The Santa Margarita Formation and the Olcese Sand contain higher-TDS groundwater at
more western locations and at greater depths. Continued pumping potentially could move the “fresh/saline” groundwater interface if not monitored and managed, as necessary. Therefore, the MT was set at 750 mg/L and the MO at 500 mg/L.
Land Subsidence: Minimum thresholds for Regional Critical Infrastructure have been established at the subbasin level. No regional critical infrastructure is located within the EWMA, therefore, no Undesirable Results are defined. The EWMA has not
proposed any local minimum threshold for management area critical infrastructure. The only critical infrastructure within EMWA are roads, pipelines, and wells and the EWMA is unaware of any costs incurred to replace or repair infrastructure due to
subsidence within the EWMA.
Groundwater levels are not used as a proxy for sustainability thresholds.

•

Kern Water Bank
Management
Area
Kern-Tulare
Water District

North Kern WSD/
Shafter-Wasco
ID

•

Groundwater Storage: The District is using groundwater levels as a proxy for reduction in groundwater storage. The groundwater level minimum thresholds were selected to avoid dewatering the SMF and the District’s management actions are focused on
pumping at or less than the sustainable yield. The minimum threshold selected ensures the District balances average annual inflows and outflows of groundwater so that a negative change in storage that results in lower groundwater levels does not occur.

•

Groundwater Quality: The District’s main groundwater quality concern is that immediately west of the District the SMF becomes saline. Recharge has fed fresh water from the east at a sufficient elevation to exert a westward hydraulic gradient in the SMF
maintaining the fresh-saltwater interface along the western border of the District. Over pumping of groundwater beneath the District has the potential to reverse the gradient so that saline water begins to move eastward. Since the groundwater level minimum
threshold has been placed below what has historically been experienced and the District knows changes in groundwater elevation differences has the capability to change the groundwater gradient, the District has selected to establish a separate minimum
threshold for groundwater quality as TDS < 750 mg/L. The District’s management actions aim to balance average annual inflows and outflows of water which reduces the potential for changing the groundwater gradient.

•

Land Subsidence: Minimum thresholds for Regional Critical Infrastructure have been established at the subbasin level. The District has not proposed any local minimum threshold for management area critical infrastructure. The only critical infrastructure on
the land surface within the District are roads, pipelines, and wells. Within the District, groundwater elevations have declined historically without creating a loss of functionality due to subsidence. The District is unaware of any costs incurred to replace or repair
infrastructure due to subsidence within the District. Even though significant impacts to infrastructure is not anticipated, the District’s management actions aim to balance average annual inflows and outflows of water which reduces the potential for additional
subsidence related to groundwater production.
Groundwater levels are used as a proxy for groundwater in storage, water quality, and subsidence.

•

Groundwater storage is determined at the Subbasin level. NK-SWID demonstrated that their MTs are set at a depth that is protective of groundwater storage by presenting a summary of average 2020 water levels, median well depth, MO, MT, and base of
fresh water. This data is also graphically displayed with the well impact study results.

•

Quality constituents of concern for the Subbasin were evaluated. Effects of water levels declining to the MT were evaluated based on historical data. Trend analysis indicates:
o Arsenic is released from pyrites bound in the E-clay, which is prevalent in SWID MA. Prevalence is largely correlated to well construction. Highest observed concentrations were 20 ppb between 2010-11, which represents hydrologically wet years. When
water levels declined to historic low (2018-19), arsenic levels declined. This is likely because less of the pumped water is in direct contact with the E-clay.
o Nitrate in shallow wells increased when water levels reach historic low. While there is a direct correlation, no projects or management actions are proposed through SGMA. The districts intend to coordinate with the Nitrate Management Zone mitigation
programs.
o TCP is prevalent throughout both Management Areas. There is no relevant correction between water level and contaminant concentration.
o Salinity is found to be increasing in most areas. Where recharge basin is present, groundwater downgradient of the basins generally has lower salinity levels than wells that are upgradient. The high-quality source of recharge available to NKWSD and SWID
appear to be freshening groundwater.

o Throughout the SGMA implementation period, evaluation of groundwater levels and water quality trends will be routinely monitored. If a correlation develops indicating that declining water levels are causing unmitigated impacts to beneficial users,
stakeholders will be consulted, and appropriate corrective actions or mitigation will be considered.
• Subsidence is expected to occur if water levels decline to the MT. Work is still in-progress to estimate the inches of inelastic subsidence that could be caused by water levels intermittently declining to the MT.
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Table 2b. KGA Management Area Responses to Deficiency 2, Comment CC to all GSPs
KGA
Management
Response to Table 2 “cc” groundwater level relationship to each sustainability threshold
Area
DWR Corrective Action (cc): All the GSPs must demonstrate the relationship between the minimum thresholds for each sustainability indicator, including an explanation of how the GSA has determined that basin conditions at each minimum threshold will avoid
undesirable results for each of the sustainability indicators.
An analysis of historical groundwater quality and groundwater level data was performed to estimate groundwater quality if groundwater level minimum thresholds were to be reached. Results of the analysis show that no groundwater quality thresholds are
Kern County
expected to be exceeded at the minimum thresholds. This analysis demonstrates that the minimum thresholds will not negatively impact groundwater quality in the Pioneer MAP Area and will not negatively impact Pioneer Project operations (the sole
Water Agency
beneficial use). The Pioneer GSA will continue to monitor groundwater levels and groundwater quality to ensure the historically observed trend does not change under future conditions.
Pioneer GSA
MTs were set to mitigate the potential for land subsidence by relying on the Pioneer Project’s current and historical sustainable management of groundwater levels, noting that no undesirable results with respect to land subsidence have been identified
Management
historically and that subsidence elastically responds to groundwater banking operations in the Pioneer Project GSA Area.

Area
Rosedale-Rio
Bravo
Management
Area

Chronic Lowering of Groundwater Levels. Minimum Thresholds set for monitoring of groundwater levels within the RRBMA are based on historical groundwater conditions less 50 feet as expressed by hydrographs at representative monitoring wells, which
levels are coordinated with most of the neighboring Management Areas. The RRBMA seeks to avoid unmitigated impacts that require the replacement of wells caused by chronic lowering of groundwater levels. A detailed well impact analysis was performed
to confirm that undesirable results will be avoided. All wells in the RRBMA were evaluated in terms of well depths, screened intervals, age, and drawdown requirements, etc. Should impacts occur, an adaptive management action was developed to repair or
replace impacted domestic wells and emergency water supplies will be provided.
Reduction in Groundwater Storage. The KGA has opted to use water level Minimum Thresholds and Measurable Objectives as a “proxies” for reduction in groundwater storage. The RRBMA Minimum Thresholds set for monitoring of groundwater levels are
based on historical groundwater conditions less 50 feet as expressed by hydrographs at representative monitoring wells. The RRBMA seeks to avoid an imbalanced water supply. The RRBMA will coordinate with the water level method until such time as a
basin study can be completed and volumetric methodologies adopted. However, RRBMA will also calculate annually the amount of groundwater in storage above the Minimum Threshold using its groundwater model for planning purposes. The RRBMA will
calculate annual numerical model generated volumes in storage within the groundwater basin and a check-book balance, and will seek to keep both above 0 acre-feet in storage.
Degraded Water Quality. Minimum Thresholds for degradation of water quality are based on water quality MCL’s for KGA identified Constituents of Concern (COC’s) for beneficial user groups. The Minimum Thresholds were set at greater than the current
MCL, or an observed increase of 10% over the 2015-2020 value. The RRBMA seeks to avoid operations that cause KGA identified COC’s to rise above the MCL thus limiting beneficial use or requiring well head treatment by domestic, municipal, and banking
wells. COC’s such as Nitrate and Arsenic appear to be somewhat connected to water levels, therefore water levels do somewhat provide a secondary proxy for degraded water quality. The RRBMA chose not to rely solely on water levels as the primary
evaluation metric and opted to assign actual Minimum Thresholds for each COC at several representative monitoring wells. This method will help the RRBMA to ensure that groundwater level MTs are appropriate for degraded water quality.

Semitropic GSA

SWID 7th
Standard Annex

Land Subsidence. A Subbasin-wide approach is now being developed to set Minimum Thresholds for regional land subsidence. This approach is intended to be protective of regional critical infrastructure throughout the Subbasin, which the Subbasin has
determined to be the California Aqueduct and the Friant-Kern Canal in areas outside of the RRBMA. The RRBMA seeks to avoid groundwater recovery created subsidence that will impact Management Area critical infrastructure requiring unscheduled
retrofitting or replacement within and adjacent to the RBMA. The interim Minimum Threshold set for RRBMA subsidence, is 0.1 ft/year over a five-year rolling average. This was based on historical trends that did not result in impacts to critical infrastructure
within the RRBMA, as expressed at several locations in proximity to groundwater pumping and other identified critical infrastructure within the RRBMA. Recent rates of subsidence within the RRBMA (2015-2021) were unaffected by large variations in depths
to groundwater during that time. The RRBMA chose specific Minimum Thresholds for land subsidence in order to monitor subsidence independent of groundwater levels in order to help ensure that groundwater level MTs are appropriate measurements for
subsidence.
The primary minimum threshold for the SWSD GSA, based upon the well impact analysis and consultation with SWSD GSA Beneficial Users, is Chronic Lowering of Groundwater Levels. In accordance with §354.28 (d), the SWSD GSA minimum thresholds
for chronic lowering of groundwater levels are used as a proxy for reduction of groundwater storage, and degraded groundwater water quality.
Relationship of Groundwater Levels and Reduction of Groundwater Storage: Although groundwater storage and capacity in the Subbasin is plentiful, it becomes uneconomical to obtain groundwater at certain depths. Therefore, the SWSD GSA has
elected to maintain approximately 10-years of groundwater storage (by volume) above the minimum threshold for groundwater elevation to manage a 10-year operational drought, similar to the 2006-2016 historical period.
Relationship of Groundwater Levels and Degraded Water Quality: With respect to water quality, changes in groundwater levels can cause changes in water quality. However, as discussed in Section 2.3.5 water quality within the SWSD GSA is not
significantly affected by changes in groundwater levels above the minimum thresholds for chronic lower of groundwater levels. And since there are no anticipated changes in water quality from fluctuations of groundwater levels above the minimum threshold
values, groundwater elevation minimum thresholds serve as the appropriate proxy for water quality.
MTs for Chronic Lowering of Groundwater Levels are set at levels that would avoid a depletion of supply that may lead to URs. MTs consider historical groundwater level trends based on the assumption that the conditions experienced over the ten-year
period 2006-2016 continue from 2016 through 2040. A well impact analysis of all wells within the Management Area was conducted that showed that the proposed MTs could potentially cause bottom of well screen dewatered in 26% of wells within the
Management Area (including 12% of agricultural and industrial wells, 56% of domestic wells, and 0% of municipal wells). A Well Dewatering Mitigation Program (Section 17.1.6 of the MAP) addresses wells impacted by Chronic Lowering of Groundwater
Levels before water levels reach MO or MT, including agricultural and domestic supply wells. Groundwater levels will be measured in each of the three RMWs semiannually and will be analyzed for trends.
Chronic Lowering of Groundwater Levels and Reduction of Groundwater Storage are directly, if not linearly, related. To demonstrate that the Minimum Thresholds for Chronic Lowering of Groundwater Levels are sufficiently protective,
a calculation was performed to determine the fraction of total usable groundwater storage that would be removed from the Principal Aquifer if groundwater levels were to decline from current (Spring 2016) levels to their respective Minimum Thresholds for
Chronic Lowering of Groundwater Level. This volume is then compared to the volume of usable storage, and it is shown that the usable storage is substantially greater, and therefore the Minimum Thresholds for Chronic Lowering of Groundwater Levels are
protective for the Reduction of Groundwater Storage Sustainability Indicator. Because hydrogeologic storage properties and the MA Plan area are constant when looking at the change in storage (Change in Storage = MA Plan Area * Storage Coefficient *
Change in Saturated Thickness), the following analysis is presented in terms of saturated thickness, which is mathematically equivalent to storage volume. The change in saturated thickness from current (Spring 2016) groundwater elevations (13.7 ft msl) to
the Chronic Lowering of Groundwater Levels MTs (-87 ft msl) is approximately 101 ft. The total usable groundwater storage is calculated to be 624 ft of saturated thickness within the Management Area based on current groundwater elevations and the
deepest groundwater extractions from well construction information (-710 ft msl) within the MA Plan Area plus 100 ft reserve for well pumping operations. Therefore, the reduction in usable storage volume if groundwater levels were to decline to the MTs
amounts to 16%. As described in detail in Section 13.2, because volume of usable groundwater storage can be represented by changes in groundwater elevations and the amount of recoverable storage is substantially greater than the volume associated with
a reduction in groundwater levels to the MTs for Chronic Lowering of Groundwater Levels, those MTs are considered protective for the Reduction of Groundwater Storage Sustainability Indicator.
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Table 2b. KGA Management Area Responses to Deficiency 2, Comment CC to all GSPs
KGA
Management
Response to Table 2 “cc” groundwater level relationship to each sustainability threshold
Area
DWR Corrective Action (cc): All the GSPs must demonstrate the relationship between the minimum thresholds for each sustainability indicator, including an explanation of how the GSA has determined that basin conditions at each minimum threshold will avoid
undesirable results for each of the sustainability indicators.
There is no apparent correlation between groundwater elevations and water quality measurements based on the historical data, with the exception of a suspected correlation between groundwater levels and arsenic concentration and at the base of fresh
water defined by Page (1973). The base of fresh water is well below the MT for Chronic Lowering of Groundwater Levels. The storage associated with the MT is approximately 4.5% of the storage associated with the base of fresh water. Therefore, the MT for
Chronic Lowering of Groundwater Levels is conservative and protective to water quality within the Management Area, and the MTs are not expected to exacerbate water quality issues.
No direct correlation can be discerned between water levels and Land Subsidence measurements within the Management Area at this time as little to no subsidence has occurred within the Management Area based on available data and the lack of Corcoran
clay suggests that the risk continues to be small. It should be noted that there is no Regional Critical Infrastructure within the 7th Standard Annex Management Area.
Both Seawater Intrusion and Interconnected Surface Water are not applicable to the Management Area.

Southern San
Joaquin MUD

Groundwater levels are used as a proxy for groundwater in storage, water quality, and subsidence.
•

Groundwater storage is determined at the Subbasin level. NK-SWID demonstrated that their MTs are set at a depth that is protective of groundwater storage by presenting a summary of average 2020 water levels, median well depth, MO, MT, and base of
fresh water. This data is also graphically displayed with the well impact study results.

•

Quality constituents of concern for the Subbasin were evaluated. Effects of water levels declining to the MT were evaluated based on historical data. Trend analysis indicates:
o Arsenic is released from pyrites bound in the E-clay, which is prevalent in the SSJMUD management area. Prevalence is largely correlated to well construction. When wells are constructed in an area without E-clay, results show moderate, stable arsenic
concentrations and are not impacted by fluctuating water level.
o Nitrate in shallow wells increased when water levels reach historic low. While there is a direct correlation, no projects or management actions are proposed through SGMA. The districts intend to coordinate with the Nitrate Management Zone mitigation
programs.
o TCP is prevalent throughout the SSJMUD Management Area. There is no relevant correlation between water level and contaminant concentration.
o Salinity is found to be increasing in most areas. Although there are no spreading grounds currently in SSJMUD Management Areas, evaluation of sodium levels in other parts of the Subbasin have shown wells located downstream of spreading show lower
sodium levels and decreasing trends. This indicates spreading grounds are diluting salinity in portions of the basin with higher sodium levels. SSJMUD is actively construction recharge basin, which are expected to be fully implemented in early 2023. Salinity
management will be further addressed through the Salt Control Program, which began collecting fees in 2021 to support the Prioritization and Optimization Study that began in 2022.

o Throughout the SGMA implementation period, evaluation of groundwater levels and water quality trends will be routinely monitored. If a correlation develops indicating that declining water levels are causing unmitigated impacts to beneficial users,
stakeholders will be consulted, and appropriate corrective actions or mitigation will be considered.
• Subsidence is expected to occur if water levels decline to the MT. Work is still in-progress to estimate the inches of inelastic subsidence that could be caused by water levels intermittently declining to the MT.

West-Kern Water
District

Westside
Districts Water
Authority

An analysis of historical groundwater quality and groundwater level data was performed to estimate groundwater quality if groundwater level minimum thresholds were to be reached. Results of the analysis show that no groundwater quality thresholds are
expected to be exceeded at the minimum thresholds. This analysis demonstrates that the minimum thresholds will not negatively impact groundwater quality in the WKWD MAP Area and will not negatively impact WKWD operations (the sole beneficial use).
The WKWD GSA will continue to monitor groundwater levels and groundwater quality to ensure the historically observed trend does not change under future conditions.
MTs were set to mitigate the potential for land subsidence by relying on the WKWD’s current and historical sustainable management of groundwater levels, noting that no undesirable results with respect to land subsidence have been identified historically and
that subsidence elastically responds to groundwater banking operations in the WKWD GSA Area in areas where groundwater production occur.
Chronic Lowering of Groundwater Levels. Due to naturally occurring poor groundwater quality, groundwater demand (i.e., 3,000-5,000 AFY) is largely limited to use for blending with surface water from the aqueduct. Further, much of the WDWA is
undeveloped rangeland, or is used for oil and gas production with no significant current or planned groundwater uses. The WDWA has no control over oil and gas activities. The WDWA has revised categorization of areas within its management area to
coordinate with adjacent management areas and match subbasin definitions. The revised WDWA will contain a single management area and two watch areas as follows. Lost Hills Watch Area (approximately 33,191 acres) and Southwest Watch Area
(approximately 48,739 acres). The watch areas include non-cultivated lands, areas adjacent to former or active oilfields and open rangeland.
Reduction in Groundwater Storage. Due to naturally occurring poor groundwater quality, groundwater demand (i.e., 3,000-5,000 AFY) is largely limited to use for blending with surface water from the aqueduct. SGMA-related groundwater extraction de
minimis when compared to natural underflow. Based on CV2Sim modeling, the principal factor (approximately 111,000 AFY) affecting change in groundwater storage is natural underflow toward the axis of the valley. To further monitor for changes in
groundwater storage, the WDWA will utilize data from representative monitoring wells and the planned update to the CV2Sim model. Representative monitoring well Minimum Thresholds are set above historic low groundwater levels.
Degraded Water Quality. An analysis of historical groundwater quality has determined that groundwater quality within the WDWA is naturally degraded due to the presence of marine sediments and saline connate water. The WDWA therefore relies on
surface water as its primary water source. As a result, the WDWA typically utilizes groundwater (i.e., 3,000-5,000 AFY) for the purpose of blending when surface water deliveries are low.
Subsidence. Two recent studies conducted by the WDWA and KGA indicate that current rates of subsidence within the WDWA and adjacent to Regional Critical Infrastructure are attributable to oilfield activities. The WDWA has no control over oil and gas
activities.

Mr. Paul Gosselin, Deputy Director
Amended KGA GSP
July 27, 2022
Page 26

This Page Left Blank Intentionally

Mr. Paul Gosselin, Deputy Director
Amended KGA GSP
July 27, 2022
Page 27

To identify beneficial users, all KGA Management Areas used a Well Impact Study to identify
beneficial uses and users within each management area that reflects the types of users that
actively rely on local groundwater resources and those that can be directly affected by
groundwater management, impacts of operating at proposed Measurable Objectives (MO), and
impacts of exceeding Minimum Thresholds (MT). Each MAP provides the details of the data and
methodology applied to the Well Impact Study specific to that management area and identifies
an estimate of potential impacts to beneficial users (in terms of dewatered wells) if groundwater
elevations reach the MO and MT in the management area. Table 3a provides a tabular summary
and Figure 4a shows a graphic summary of the number of wells for each beneficial use category
(M-municipal, D-domestic, A-agricultural) and the potential impact to each category as a percent
of wells that could be dewatered at the measurable objective. Table 3b shows a tabular summary
of Figure 4b shows a graphic summary of the percent of wells that could be dewatered at the
minimum threshold.
Table 3a. Tabular Summary of Wells Potentially Dewatered at the Measurable Objective

M= Municipal, D= Domestic, and A=Agricultural
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Figure 4a. Graphic Summary of Wells Potentially Dewatered at the Measurable Objective
Table 3b. Tabular Summary of Wells Potentially Dewatered at the Minimum Threshold

M= Municipal, D= Domestic, and A=Agricultural
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Figure 4b. Graphic Summary of Wells Potentially Dewatered at the Minimum Threshold

Interests of Beneficial Uses and Users
Effects caused by groundwater management are defined in Section 3.4, Undesirable Results. The
Subbasin is trying to avoid widespread occurrence of groundwater levels declining below the
minimum thresholds, which indicates the Subbasin is not sustainably managing groundwater
conditions in the aggregate and that beneficial users could be affected on a spatial and temporal
scale that it too substantial to mitigate. If groundwater levels approach the minimum threshold,
isolated exceedances will likely occur and is expected to progressively occur in multiple wells if
there is no intervention. To avoid a widespread occurrence of MT exceedances, the KGA
established an Action Plan Related to Exceedance of Minimum Thresholds for Chronic Lowering
of Groundwater, which is a proactive approach to identifying and working with management
areas to address a single, isolated exceedance. If intervention at a single MT exceedance is
unsuccessful, a Management Area Exceedance may be triggered, which could trigger a
Subbasin-wide undesirable result.
The minimum thresholds established for Chronic Lowering of Groundwater Levels are used by
many management areas as a proxy for Reduction in Groundwater Storage and Degraded Water
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Quality (where applicable), and in a few instances Land Subsidence. Table 4 shows the
measurable objective and minimum threshold for each KGA regional monitoring wells, indicates
whether the groundwater elevation is used as a proxy for other sustainability indicators, and
defines the trigger for a management area exceedance for each sustainability indicator. This table
also shows the management area trigger reported in the 2020 GSP submittal and the changes that
have been made to better coordinate and make consistent management area triggers. Note that
the table below is a summary of the management area triggers and detailed information about the
analysis to set those triggers are located in the management area plans.
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Deficiency 3 The Plan’s Land Subsidence Sustainable Management Criteria do
not Satisfy the Requirements of SGMA and the GSP Regulations
In the review of the Plan, DWR staff indicated as deficiency #3 that the Subbasin does not have a
“basin wide coordinated GSP subsidence monitoring plan” nor any coordinated Subbasin wide
subsidence sustainable management criteria or assessment of critical infrastructure that would be
susceptible to substantial interference from future subsidence. The DWR staff is correct that
when the original Plan was developed the Subbasin realized that the data gaps to establish and
set a monitoring plan for subsidence would not have been based on scientific and defensible data
and submitted the Plan indicating just that. Since then, the Subbasin has been very active in
having studies completed to assist in having the scientific and defensible data in preparation for
the 2025 update but since DWR now has indicated subsidence as a deficiency, the Subbasin has
been engaged to achieve the setting of interim sustainable management criteria.
DWR staff recommended the following corrective actions:
1. The Subbasin’s GSAs should coordinate and collectively satisfy the requirements of
SGMA and the GSP Regulations to develop the sustainable management criteria for land
subsidence.
2. The Plan should identify the rate and extent of subsidence corresponding with substantial
interference that will serve as the minimum threshold or should thoroughly demonstrate
that another metric can serve as a proxy for that rate and extent.
3. If land subsidence is not applicable to parts of the Subbasin, the GSP must provide
supported justification of such. The supporting information must be sufficiently detailed
and the analyses sufficiently thorough and reasonable and must be supported by the best
available information and best available science.
In the 2020 GSPs submittals, the Kern Subbasin coordinated definition for a basin-wide
undesirable result for land subsidence is:
The point at which significant and unreasonable impacts, as determined by a subsidence
rate and extent in the basin, that affects the surface land uses or critical infrastructure.
This is determined when subsidence results in significant and unreasonable impacts to
critical infrastructure as indicated by monitoring points established by a basin wide
coordinated GSP subsidence monitoring plan.
From the weekly GSA/KGA meetings, the Kern Subbasin worked collaboratively to respond to
the DWR deficiency as it relates to subsidence but maintaining the definition of the basin-wide
undesirable results due to the diverse and complexity of the subbasin. However, the Kern
Subbasin did further identify the occurrence of a single minimum threshold exceedance along
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either the Aqueduct or the Friant-Kern Canal as an undesirable result with a call-to action for the
GSAs/KGA to investigate the exceedance and to address the causation of the exceedance.
Due to the size, diverse and complexity of the subbasin, the Kern Subbasin coordinated and
collectively defined infrastructure as:
Regional Critical Infrastructure is defined as infrastructure located within the Subbasin that
serves multiple areas of the Subbasin and whose loss of significant functionality due to inelastic
subsidence, if caused by SGMA related Subbasin groundwater extractions, would have
significant impacts to beneficial users. The Subbasin has collectively determined that the only
infrastructure that meets the definition for Regional Critical Infrastructure are the California
Aqueduct and the Friant-Kern Canal, refer to Figure 5.
Management Area Critical Infrastructure is defined as infrastructure located within a particular
Subbasin Management Area whose loss of significant functionality due to inelastic subsidence if
caused by SGMA related Subbasin groundwater extractions would have significant impacts to
beneficial users within that Subbasin Management Area. Each Subbasin Management Area has
identified their respective Management Area Critical Infrastructure in their Management Area
Plan or individual GSP.
Relying on the studies that were completed after the submittal of the Plan on January 31, 2020,
but before the deadline per the DWR determination letter of July 27, 2022, the Subbasin was able
to work with the California Aqueduct Subsidence Project team (CASP) and presented those
results of those studies as well as having an opportunity to present to the DWR SGMA staff.
From both of those meetings, the Subbasin developed and finalized two white papers, one for the
California Aqueduct and one for the Friant-Kern Canal. Both white papers provided
methodology used to set interim sustainable management criteria for the two Regional Critical
infrastructure that will be revised in the 2025 update of the Plan. The Subbasin is committed to
continue to explore scientific and defensible data to achieve a comprehensive understanding of
the root causation of subsidence in the Subbasin.
In the meeting with DWR SGMA staff, they understood the data that was provided by the Kern
Subbasin and appreciated the challenge of setting sustainable management criteria in the face of
the existing data gaps. However, DWR stated that substantial compliance with the requirements
of SGMA requires the development of sustainable management criteria however DWR staff
stated that the setting of the sustainable management criteria can include caveats while the Kern
Subbasin continues to move forward on studies that will provide scientific and defensible data to
include in the 2025 update. Those caveats suggested were:
•

The sustainable management criteria can be interim, will only be valid until 2025, and
will be updated in the 2025 Plan update
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•

•

Due to the complexity of the Kern Subbasin, setting an interim SMC for subsidence, does
not require GSAs take responsibility, manage, regulate or otherwise be liable for impacts
resulting from actions outside the authority of the GSA or outside the GSA’s ability to
manage sustainability under SGMA: and
That the Kern Subbasin GSAs are not responsible for addressing subsidence caused by
activities outside of the jurisdiction of SGMA i.e., extractions from exempt aquifers, or
caused by activities other than extraction of water on behalf of the beneficial users under
the purview of SGMA

From the meeting with DWR SGMA staff the Kern Subbasin GSAs collaborated on a “white
paper” for the California aqueduct. The “white paper” on the CA aqueduct was developed with
basin-wide agreed upon methodology and data. The data that was used, was the little amount of
data obtained from the KGA study of 2021 and the Westside study that provided additional
information about other activities adjacent to the Ca aqueduct. Upon completion of the draft
“white paper”, the Kern Subbasin worked to set-up two meeting with the CASP team, however
the paragraph below provides more details into those two meetings and the history of the
previous meetings. In the last meeting with the CASP team, they indicated their commitment to
continue to work collaboratively on establishing a monitoring system (CASP is looking to add
one more monitoring well in the Kern subbasin) as well as to develop data-based management
objectives and future sustainable management criteria.
Prior to COVID, the Kern subbasin had been meeting with the DWR CASP team to share KGA
findings related to non-SGMA related sources of subsidence (e.g., oil field, geotechnical etc.) on
the Aqueduct. These studies had been shared with DWR SGMA on a separate occasion.
Knowing that DWR SGMA and DWR CASP do not directly communicate on a staff level, the
Subbasin recently held two additional meetings (July 8th and June 3rd) to bring new DWR CASP
staff up to speed on the findings of KGA subsidence work conducted between 2020 and 2022. At
the July 8th meeting, the CASP team expressed that they are still analyzing data for their 2022
Precise Survey Report on the California Aqueduct and as such, they were unable to provide any
concrete findings or direction on potential subsidence rates for comparison to the KGA studies.
The Kern Subbasin presented an Aqueduct “white paper” to the CASP that details the proposed
methodology for evaluating future subsidence rates, and the need to set interim (i.e., through
2025) MO/MTs per the direction of DWR SGMA staff. The Subbasin and DWR CASP also
explored mutually beneficial studies that could be implemented between 2022 and 2025 that
would address identified data gaps for both the Subbasin and DWR CASP. The CASP team
indicated that they understood the white paper approach and were also evaluating non-SGMA
related sources of subsidence. As an initial step, DWR CASP had held a meeting with CAL
GEM to discuss how to account for those activities in their evaluations. The CASP team stated
that they believe themselves to be similar to the GSAs as an infrastructure owner, and thus a
participant of SGMA not a regulator.
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As the Kern subbasin moves forward, we believe significant data gaps pertaining to the various
causes and rates of subsidence in the KCS still exist and, that if addressed, will lead to better
defined management objectives for the Aqueduct and help focus planned and future monitoring
resources where they will be most effective. We also believe that working jointly and in close
consultation with the DWR-California Aqueduct Subsidence Project (CASP) team would
multiply the respective expertise and resources of both parties to the benefit of all those
dependent on the Aqueduct. The process and methods for establishing interim sustainable
management criteria is provided in Section 3.5.3.1, California Aqueduct.
As for the Friant-Kern Canal, the Kern Subbasin is working towards the same relationship as
with the CASP team. However, the Friant-Kern Canal does have a more complicated situation to
it, with the activities north of the Kern Subbasin and the current subsidence in the northern area.
The KGA has engaged Lawrence Berkeley Lab to assist in both critical infrastructure subsidence
assessments to assist in understanding the causation of subsidence in the subbasin and one area
will be to understand how the activities to the north impact the Kern Subbasin’s ability to
become sustainable under the subsidence component. The process and methods for establishing
interim sustainable management criteria is provided in Section 3.5.3.2, Friant-Kern Canal.
Pertaining to the management area critical infrastructure, each individual management area plan
has addressed and analyzed subsidence as it relates to critical infrastructure in their management
areas.
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Figure 5. Kern Subbasin Regional Critical Infrastructure and Subsidence Rate
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