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CALIFORNIA DEPARTMENT OF WATER RESOURCES

SUSTAINABLE GROUNDWATER
MANAGEMENT OFFICE

715 P Street | Sacramento, CA 95814 | P.O. Box 942836 | Sacramento, CA 94236-0001

January 28, 2022
Amer Hussain
Tulare Lake Subbasin Plan Manager
1111 E Herndon Ave., Suite 217
Fresno, CA 93720
ahussain@geosyntec.com
RE: Incomplete Determination of the 2020 Tulare Lake Subbasin Groundwater
Sustainability Plan
Dear Amer Hussain,
The Department of Water Resources (Department) has evaluated the groundwater
sustainability plan (GSP) submitted for the Tulare Lake Subbasin (Subbasin) and has
determined that the GSP is incomplete. The Department based its determination on
recommendations from the Staff Report, included as an enclosure to the attached
Statement of Findings, which describes that the Tulare Lake Subbasin GSP does not
satisfy the objectives of the Sustainable Groundwater Management Act (SGMA) nor
substantially comply with the GSP Regulations. The Staff Report also provides
corrective actions which the Department recommends to address the identified
deficiencies.
The Subbasin’s Groundwater Sustainability Agencies (GSAs) have 180 days, the
maximum allowed by GSP Regulations, to address the identified deficiencies. Where
addressing the deficiencies requires modification of the GSP, the GSAs must adopt
those modifications into the Subbasin’s GSP or otherwise demonstrate that those
modifications are part of the GSP before resubmitting it to the Department for evaluation
no later than July 27, 2022. The Department understands that much work has occurred
to advance sustainable groundwater management since the GSAs submitted the GSP
in January 2020. To the extent to which those efforts are related or responsive to the
Department’s identified deficiencies, we encourage you to document that as part of your
resubmittal. The Department prepared a Frequently Asked Questions document to
provide general information and guidance on the process of addressing deficiencies in
an incomplete determination.
Department staff will work expeditiously to review the revised components of your GSP
resubmittal. If the revisions address the identified deficiencies, the Department will
determine that the GSP is approved. In that scenario, Department staff will identify
additional recommended corrective actions that the GSAs should address early in
implementing their GSP (i.e., no later than the first required periodic evaluation). Among
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other items, those recommendations will include for the GSAs to provide more detail on
their plans and schedules to address data gaps. Those recommendations will also call
for significantly expanded documentation of the plans and schedules to implement
specific projects and management actions. Regardless of those recommended
corrective actions, the Department expects the first periodic evaluations, required no
later than January 2025 – one-quarter of the way through the 20-year implementation
period – to document significant progress toward achieving sustainable groundwater
management.
If the GSAs cannot address the deficiencies identified in this letter by July 27, 2022,
then the Department, after consultation with the State Water Resources Control Board,
will determine the GSP to be inadequate. In that scenario, the State Water Resources
Control Board may identify additional deficiencies that the GSAs would need to
address in the state intervention processes outlined in SGMA.
Please contact Sustainable Groundwater Management staff by emailing
sgmps@water.ca.gov if you have any questions about the Department’s assessment,
implementation of your GSP, or to arrange a meeting with the Department.
Thank you,

________________________________
Paul Gosselin
Deputy Director of Sustainable Groundwater Management
Attachments:
1. Statement of Findings Regarding the Determination of Incomplete Status of the
San Joaquin Valley - Tulare Lake Subbasin Groundwater Sustainability Plan
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STATE OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES
STATEMENT OF FINDINGS REGARDING THE
DETERMINATION OF INCOMPLETE STATUS OF THE
SAN JOAQUIN VALLEY – TULARE LAKE SUBBASIN
GROUNDWATER SUSTAINABILITY PLAN
The Department of Water Resources (Department) is required to evaluate whether a
submitted groundwater sustainability plan (GSP or Plan) conforms to specific
requirements of the Sustainable Groundwater Management Act (SGMA), is likely to
achieve the sustainability goal for the basin covered by the Plan, and whether the Plan
adversely affects the ability of an adjacent basin to implement its GSP or impedes
achievement of sustainability goals in an adjacent basin. (Water Code § 10733.) The
Department is directed to issue an assessment of the Plan within two years of its
submission. (Water Code § 10733.4.) This Statement of Findings explains the
Department’s decision regarding the Plan submitted jointly by the El Rico GSA, Mid-Kings
River GSA, South Fork Kings GSA, Southwest Kings GSA, and Tri-County Water
Authority GSA (collectively, the GSAs or Agencies) for the San Joaquin Valley – Tulare
Lake Subbasin (No. 5-022.12).
Department management has reviewed the enclosed Staff Report, which recommends
that the identified deficiencies should preclude approval of the GSP. Based on its review
of the Staff Report, Department management is satisfied that staff have conducted a
thorough evaluation and assessment of the Plan and concurs with, and hereby adopts,
staff’s recommendation and all the corrective actions provided. The Department thus
deems the Plan incomplete based on the Staff Report and the findings contained herein.
A. The GSP does not define undesirable results or set sustainable management
criteria for groundwater levels in the manner consistent with SGMA and the GSP
Regulations.
1. The GSP lacks justification for, and effects associated with, the
sustainable management criteria for groundwater levels, particularly the
minimum thresholds and undesirable results, and the effects of those
criteria on the interests of beneficial uses and users of groundwater.
i.

The GSP does not explain how it considered and addressed
potential impacts of dewatering wells in the context of the
undesirable result of significant and unreasonable depletion of
supply associated with the chronic lowering of groundwater levels.
Furthermore, the GSP does not describe how the GSAs determined
that significant and unreasonable depletion of supply will be
Page 1 of 3
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avoided by managing to the established criteria for chronic lowering
of groundwater levels.
ii.

The GSP does not provide supporting information for how it
determined that the selected minimum thresholds are consistent
with avoiding undesirable results. Without supporting information,
Department staff are unable to assess whether the GSAs have
established sustainable management criteria based on a
commensurate level of understanding of the basin setting or
whether the interests of beneficial uses and users have been
considered.

B. The GSP does not define undesirable results or set sustainable management
criteria for subsidence in the manner consistent with SGMA and the GSP
Regulations.
1. Similar to the deficiency described in Paragraph A above, the GSP did not
define metrics for undesirable results and minimum thresholds based on
the level of subsidence that substantially interferes with surface land uses,
informed by, and in consideration of, the relevant and applicable beneficial
uses and users in the Subbasin.
C. The GSP does not identify sustainable management criteria for degraded water
quality.
1. The reliance on existing regulations and policies to define undesirable
results that represent degraded water quality conditions occurring
throughout the Subbasin for the purposes of SGMA does not satisfy the
requirements of the GSP Regulations.
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Based on the above, the GSP submitted by the Agencies for the San Joaquin Valley –
Tulare Lake Subbasin is determined to be incomplete because the GSP does not satisfy
the requirements of SGMA, nor does it substantially comply with the GSP Regulations.
The corrective actions provided in the Staff Report are intended to address the
deficiencies that, at this time, preclude approval. The Agencies have up to 180 days to
address the deficiencies outlined above and detailed in the Staff Report. Once the
Agencies resubmit their Plan, the Department will review the revised GSP to evaluate
whether the deficiencies were adequately addressed. Should the Agencies fail to take
sufficient actions to correct the deficiencies identified by the Department in this
assessment, the Department shall disapprove the Plan if, after consultation with the State
Water Resources Control Board, the Department determines the Plan inadequate
pursuant to 23 CCR § 355.2(e)(3)(C).
Signed:

Karla Nemeth, Director
Date: January 28, 2022
Enclosure: Groundwater Sustainability Plan Assessment Staff Report – San Joaquin
Valley – Tulare Lake Subbasin
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State of California
Department of Water Resources
Sustainable Groundwater Management Program
Groundwater Sustainability Plan Assessment Staff Report
Groundwater Basin Name: San Joaquin Valley – Tulare Lake Subbasin (No. 5-022.12)
Submitting Agencies:
El Rico GSA, Mid-Kings River GSA, South Fork Kings GSA,
Southwest Kings GSA, Tri-County Water Authority GSA
Recommendation:
Incomplete
Date:
January 28, 2022
The Sustainable Groundwater Management Act (SGMA) 1 allows for any of the three
following planning scenarios: a single groundwater sustainability plan (GSP) developed
and implemented by a single groundwater sustainability agency (GSA); a single GSP
developed and implemented by multiple GSAs; and multiple GSPs implemented by
multiple GSAs and coordinated pursuant to a single coordination agreement. 2 Here, as
presented in this staff report, a single GSP covering the entire basin was adopted and
submitted to the Department of Water Resources (Department) for review. 3
The El Rico GSA, Mid-Kings River GSA, South Fork Kings GSA, Southwest Kings GSA,
and Tri-County Water Authority GSA (collectively, the GSAs) jointly submitted the Tulare
Lake Subbasin Groundwater Sustainability Plan (GSP or Plan) to the Department for
evaluation and assessment as required by SGMA and the GSP Regulations. 4 The GSP
covers the entire Tulare Lake Subbasin (Subbasin) for the implementation of SGMA.
Evaluation and assessment by the Department is based on whether an adopted and
submitted GSP, either individually or in coordination with other adopted and submitted
GSPs, complies with SGMA and substantially complies with the GSP Regulations.
Department staff base their assessment on information submitted as part of an adopted
GSP, public comments submitted to the Department, and other materials, data, and
reports that are relevant to conducting a thorough assessment. Department staff have
evaluated the GSP and have identified deficiencies that staff recommend should preclude
its approval. 5 In addition, consistent with the GSP Regulations, Department staff have
provided corrective actions 6 that the GSAs should review while determining how and
whether to address the deficiencies. The deficiencies and corrective actions are explained
in greater detail in Section 3 of this staff report and are generally related to the need to

Water Code § 10720 et seq.
Water Code § 10727.
3
Water Code §§ 10727(b)(1), 10733.4; 23 CCR § 355.2.
4
23 CCR § 350 et seq.
5
23 CCR §355.2(e)(2).
6
23 CCR §355.2(e)(2)(B).
1
2
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define sustainable management criteria in the manner required by SGMA and the GSP
Regulations.
This assessment includes four sections:
•

Section 1 – Evaluation Criteria: Describes the legislative requirements and the
Department’s evaluation criteria.

•

Section 2 – Required Conditions: Describes the submission requirements, GSP
completeness, and basin coverage required for a GSP to be evaluated by the
Department.

•

Section 3 – Plan Evaluation: Provides a detailed assessment of identified
deficiencies in the GSP. Consistent with the GSP Regulations, Department staff
have provided corrective actions for the GSAs to address the deficiencies.

•

Section 4 – Staff Recommendation: Provides staff's recommendation regarding
the Department’s determination.

California Department of Water Resources
Sustainable Groundwater Management Program
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1 EVALUATION CRITERIA
The Department evaluates whether a GSP conforms to the statutory requirements of
SGMA 7 and is likely to achieve the basin’s sustainability goal. 8 To achieve the
sustainability goal, the GSP must demonstrate that implementation of its groundwater
sustainability program will lead to sustainable groundwater management, which means
the management and use of groundwater in a manner that can be maintained during the
planning and implementation horizon without causing undesirable results. 9 Undesirable
results are required to be defined quantitatively by the GSAs overlying a basin and occur
when significant and unreasonable effects for any of the applicable sustainability
indicators are caused by groundwater conditions occurring throughout the basin. 10 The
Department is also required to evaluate whether the GSP will adversely affect the ability
of an adjacent basin to implement its groundwater sustainability program or achieve its
sustainability goal. 11
To evaluate a GSP, the Department must first determine a GSP was submitted by the
statutory deadline 12 , is complete, 13 and covers the entire basin. 14 For those GSAs
choosing to develop multiple GSPs, the GSPs must be coordinated pursuant to a single
coordination agreement that covers the entire basin. 15 If these conditions are satisfied,
the Department evaluates the GSP to determine whether it complies with SGMA and
substantially complies with the GSP Regulations. 16 As stated in the GSP Regulations,
“[s]ubstantial compliance means that the supporting information is sufficiently detailed
and the analyses sufficiently thorough and reasonable, in the judgment of the
Department, to evaluate the Plan, and the Department determines that any discrepancy
would not materially affect the ability of the Agency to achieve the sustainability goal for
the basin, or the ability of the Department to evaluate the likelihood of the Plan to attain
that goal.” 17
When evaluating whether implementation of the GSP is likely to achieve the sustainability
goal for the basin, Department staff review the information provided and relied upon in
the GSP for sufficiency, credibility, and consistency with scientific and engineering
professional standards of practice. 18 The Department’s review considers whether there
is a reasonable relationship between the information provided by the GSA and the
Water Code §§ 10727.2, 10727.4.
Water Code §§ 10733(a).
9
Water Code § 10721(v).
10
23 CCR § 354.26 et seq.
11
Water Code § 10733(c).
12
Water Code § 10720.7; 23 CCR § 355.4(a)(1).
13
23 CCR §§ 355.4(a)(2).
14
23 CCR § 355.4(a)(3).
15
Water Code §§ 10727(b)(3), 10727.6; 23 CCR § 357.4.
16
23 CCR § 350 et seq.
17
23 CCR § 355.4(b).
18
23 CCR § 351(h).
7
8
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assumptions and conclusions presented in the GSP, including whether the interests of
the beneficial uses and users of groundwater in the basin have been considered; whether
sustainable management criteria and projects and management actions described in the
GSP are commensurate with the level of understanding of the basin setting; and whether
those projects and management actions are feasible and likely to prevent undesirable
results. 19 The Department also considers whether the GSA has the legal authority and
financial resources necessary to implement the GSP. 20
To the extent that overdraft is present in a basin, the Department evaluates whether the
GSP provides a reasonable assessment of the overdraft and includes reasonable means
to mitigate it. 21 When applicable, the Department will assess whether coordination
agreements have been adopted by all relevant parties and satisfy the requirements of
SGMA and the GSP Regulations. 22 The Department also considers whether the GSP
provides reasonable measures and schedules to eliminate identified data gaps. 23 Lastly,
the Department’s review considers the comments submitted on the GSP and evaluates
whether the GSA adequately responded to the comments that raise credible technical or
policy issues with the GSP. 24
The Department is required to evaluate the GSP within two years of its submittal date and
issue a written assessment. 25 The assessment is required to include a determination of
the GSP’s status. 26 The GSP Regulations provide three options for determining the status
of a GSP: approved, 27 incomplete, 28 or inadequate. 29
After review of the GSP, Department staff may find that the information provided is not
sufficiently detailed, or the analyses not sufficiently thorough and reasonable, to evaluate
whether the GSP is likely to achieve the sustainability goal for the basin. If the Department
determines the deficiencies precluding approval may be capable of being corrected by
the GSA in a timely manner, 30 the Department will determine the status of the GSP to be
incomplete. A formerly deemed incomplete GSP may be resubmitted to the Department
for reevaluation after all deficiencies have been addressed by the GSA within 180 days
after the Department makes its incomplete determination. The Department will review the
revised GSP to evaluate whether the identified deficiencies were sufficiently addressed.
Depending on the outcome of that evaluation, the Department may determine the
resubmitted GSP is approved. Alternatively, the Department may find a formerly deemed
23 CCR §§ 355.4(b)(1), (3), (4) and (5).
23 CCR § 355.4(b)(9).
21
23 CCR § 355.4(b)(6).
22
23 CCR § 355.4(b)(8).
23
23 CCR § 355.4(b)(2).
24
23 CCR § 355.4(b)(10).
25
Water Code § 10733.4(d); 23 CCR § 355.2(e).
26
Water Code § 10733.4(d); 23 CCR § 355.2(e).
27
23 CCR § 355.2(e)(1).
28
23 CCR § 355.2(e)(2).
29
23 CCR § 355.2(e)(3).
30
23 CCR § 355.2 (e)(2)(B)(i).
19
20

California Department of Water Resources
Sustainable Groundwater Management Program

Page 4 of 18

GSP Assessment Staff Report
San Joaquin Valley – Tulare Lake Subbasin (No. 5-022.12)

January 28, 2022

incomplete GSP is inadequate if, after consultation with the State Water Resources
Control Board, it determines that the GSA has not taken sufficient actions to correct any
identified deficiencies. 31
Even when the Department determines a GSP is approved, indicating that it satisfies the
requirements of SGMA and is in substantial compliance with the GSP Regulations, the
Department may still recommend corrective actions. 32 Recommended corrective actions
are intended to facilitate progress in achieving the sustainability goal within the basin and
the Department’s future evaluations, and to allow the Department to better evaluate
whether implementation of the GSP adversely affects adjacent basins. While the issues
addressed by the recommended corrective actions in an approved GSP do not, at the
time the determination was made, preclude its approval, the Department recommends
that the issues be addressed to ensure the GSP’s implementation continues to be
consistent with SGMA and the Department is able to assess progress in achieving the
basin’s sustainability goal. 33 Unless otherwise noted, the Department proposes that
recommended corrective actions be addressed by the submission date for the first fiveyear assessment. 34
The staff assessment of the GSP involves the review of information presented by the
GSA, including models and assumptions, and an evaluation of that information based on
scientific reasonableness. In conducting its assessment, the Department does not
recalculate or reevaluate technical information provided in the GSP or perform its own
geologic or engineering analysis of that information. The recommendation to approve a
GSP does not signify that Department staff, were they to exercise the professional
judgment required to develop a GSP for the basin, would make the same assumptions
and interpretations as those contained in the GSP, but simply that Department staff have
determined that the assumptions and interpretations relied upon by the submitting GSA
are supported by adequate, credible evidence, and are scientifically reasonable.
Lastly, the Department’s review of an approved GSP is a continual process. Both SGMA
and the GSP Regulations provide the Department with the ongoing authority and duty to
review the implementation of the GSP. 35 Also, GSAs have an ongoing duty to reassess
their GSPs, provide annual reports to the Department and, when necessary, update or
amend their GSPs. 36 The passage of time or new information may make what is
reasonable and feasible at the time of this review to not be so in the future. The emphasis
of the Department’s periodic reviews will be to assess the progress toward achieving the
sustainability goal for the basin and whether GSP implementation adversely affects the
ability of adjacent basins to achieve its sustainability goals.

23 CCR § 355.2 (e)(3)(C).
Water Code § 10733.4(d).
33
Water Code § 10733.8.
34
23 CCR § 356.4.
35
Water Code § 10733.8; 23 CCR § 355.6 et seq.
36
Water Code §§ 10728 et seq., 10728.2.
31
32
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2 REQUIRED CONDITIONS
A GSP, to be evaluated by the Department, must be submitted within the applicable
statutory deadline. 37 The GSP must also be complete and must, either on its own or in
coordination with other GSPs, cover the entire basin. If a GSP is determined to be
incomplete, Department staff may require corrective actions that address minor or
potentially significant deficiencies identified in the GSP. The GSAs in a basin, whether
developing a single GSP covering the basin or multiple GSPs, must sufficiently address
those required corrective actions within the time provided, not to exceed 180 days, for the
GSP to be reevaluated by the Department and potentially approved.

2.1 SUBMISSION DEADLINE

SGMA required basins categorized as high- or medium-priority as of January 1, 2017 and
that were subject to critical conditions of overdraft to submit a GSP no later than January
31, 2020. 38
The GSAs submitted the Tulare Lake GSP to the Department on January 29, 2020, in
compliance with the statutory deadline.

2.2 COMPLETENESS

GSP Regulations specify that the Department shall evaluate a GSP if that GSP is
complete and includes the information required by SGMA and the GSP Regulations. 39
The GSAs submitted an adopted GSP for the entire Subbasin. Department staff found
the Tulare Lake GSP to be complete and include the required information, sufficient to
warrant an evaluation by the Department. Therefore, the Department posted the GSP to
its website on January 31, 2020.

2.3 BASIN COVERAGE

A GSP, either on its own or in coordination with other GSPs, must cover the entire basin. 40
A GSP that intends to cover the entire basin may be presumed to do so if the basin is
fully contained within the jurisdictional boundaries of the submitting GSAs.
The GSP intends to manage the entire Tulare Lake Subbasin and the jurisdictional
boundaries of the submitting GSAs appear to cover the entire Subbasin.

Water Code § 10720.7.
Water Code § 10720.7(a)(1).
39
23 CCR § 355.4(a)(2).
40
Water Code § 10727(b); 23 CCR § 355.4(a)(3).
37
38
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3 PLAN EVALUATION
As stated in Section 355.4 of the GSP Regulations, a basin “shall be sustainably managed
within 20 years of the applicable statutory deadline consistent with the objectives of the
Act.” The Department’s assessment is based on a number of related factors including
whether the elements of a GSP were developed in the manner required by the GSP
Regulations, whether the GSP was developed using appropriate data and methodologies
and whether its conclusions are scientifically reasonable, and whether the GSP, through
the implementation of clearly defined and technically feasible projects and management
actions, is likely to achieve a tenable sustainability goal for the basin.
Department staff have identified deficiencies in the GSP, the most serious of which
preclude staff from recommending approval of the GSP at this time. Department staff
believe the GSAs may be able to correct the identified deficiencies within 180 days.
Consistent with the GSP Regulations, Department staff are providing corrective actions
related to the deficiencies, detailed below, including the general regulatory background,
the specific deficiency identified in the GSP, and the specific actions to address the
deficiency.

3.1 DEFICIENCY 1. THE GSP DOES

NOT DEFINE UNDESIRABLE RESULTS OR SET

MINIMUM THRESHOLDS AND MEASURABLE OBJECTIVES FOR GROUNDWATER
LEVELS IN A MANNER CONSISTENT WITH THE GSP REGULATIONS

3.1.1 Background
The GSP regulations require GSAs to set their minimum thresholds for chronic lowering
of groundwater levels at “the groundwater elevation indicating a depletion of supply at a
given location that may lead to undesirable results.” 41 The GSP Regulations also require
that GSAs set measurable objectives for chronic lowering of groundwater levels, which
are based on the same metrics and monitoring sites used for minimum thresholds 42 and
which “provide a reasonable margin of operational flexibility under adverse conditions.” 43
3.1.2 Deficiency
Department staff conclude that the GSP does not define undesirable results, minimum
thresholds, and measurable objectives for the chronic lowering of groundwater levels in
the manner required by SGMA and the GSP Regulations (as described above).
Specifically, the GSP did not define metrics for undesirable results and minimum
thresholds based on the significant and unreasonable depletion of groundwater supply
they intend to avoid through the implementation of the Plan, informed by, and in
consideration of, the relevant and applicable beneficial uses and users in the Subbasin.
23 CCR § 354.28(c)(1).
23 CCR § 354.30(b).
43
23 CCR § 354.30(c).
41
42
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Instead, the GSP developed those criteria based on a numerical modeling exercise that
projected of current rates of groundwater level decline into the future.
Undesirable Results. When discussing undesirable results, the GSP discusses three
general types of impacts that can occur due to lowering groundwater levels: water well
problems, subsidence, and deterioration of water quality, 44 and states that, if undesirable
results did occur, they could diminish groundwater supplies for agricultural, municipal,
industrial, and domestic needs. 45 In addition, the GSP states that declines in groundwater
levels could increase energy costs to pump water and result in the need to deepen wells,
replace wells, and lower pumps. 46 The GSP further states that, while those impacts could
technically be mitigated, they are considered “significant undesirable results” due to the
expense of mitigation. 47 However, the GSP does not explain at what level those impacts
would be considered significant and unreasonable, nor does it appear that those impacts
were accounted for in the development of site-specific measurable objectives and
minimum thresholds, as described below.
The GSP defines that an undesirable result for chronic lowering of groundwater levels
would occur if 45 percent of the minimum thresholds are exceeded (i.e., if groundwater
levels declined below the threshold) over a consecutive three-year period 48 but does not
describe how the 45 percent level was determined or what it was based on, or the
rationale for allowing those conditions to persist for up to three years. In describing the
potential effect on beneficial uses and users of the groundwater level sustainable
management criteria, the GSP acknowledges that groundwater levels would continue to
drop before the GSAs can implement projects to begin stabilizing conditions. 49 The GSP
states that the declines would increase energy costs associated with pumping and that if
groundwater levels reach minimum thresholds, wells could go dry or require
modification. 50 However, it is not clear if the GSAs have performed technical analysis to
determine the magnitude of those effects (e.g., how many wells could go dry or require
modification if groundwater levels in the Subbasin are between 23 and 73 feet lower than
2017 conditions [between the average measurable objective and the average minimum
threshold, as described below]). (See Corrective Action 1a.)
Minimum Thresholds and Measurable Objectives. When defining minimum thresholds
and measurable objectives, the GSP describes a stepwise process for determining sitespecific values at representative monitoring wells. The stepwise process was informed by
a modeling scenario that projected status-quo conditions into the future (i.e., the
simulation used current land and water use conditions, a “normal” hydrologic condition,

Tulare Lake GSP, p. 161.
Tulare Lake GSP, p. 165.
46
Tulare Lake GSP, p. 165.
47
Tulare Lake GSP, p. 165.
48
Tulare Lake GSP, p. 172.
49
Tulare Lake GSP, p. 173.
50
Tulare Lake GSP, p. 173.
44
45
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and no implementation of projects or management actions). 51 The GSAs selected the
simulated groundwater levels in 2035 from this status-quo model as the measurable
objective at each monitoring site. 52 The GSAs then assigned the minimum thresholds by
subtracting 50 feet from the measurable objective groundwater level. 53 Department staff
compared the measurable objectives and minimum thresholds 54 with 2017 groundwater
levels reported for each representative monitoring site and found that the measurable
objectives ranged from 20 feet above 2017 groundwater levels to 131 feet lower than
2017, with an average of approximately 23 feet lower than 2017. Correspondingly,
minimum thresholds ranged from approximately 29 to 181 feet lower than 2017
groundwater levels, with an average of 73 feet below 2017.
Department staff conclude that the GSP failed to explain how minimum thresholds at the
representative monitoring sites are consistent with the requirement to be based on a
groundwater elevation indicating a depletion of supply at a given location that may lead
to undesirable results. 55 Department staff also do not find evidence in the GSP that
indicates the GSAs considered the interests of beneficial users and uses of groundwater
in defining undesirable results or establishing minimum thresholds. Department staff
therefore are unable to assess whether the GSAs have established sustainable
management criteria based on a commensurate level of understanding of the basin
setting or whether the interests of beneficial uses and users have been considered. 56
(See Corrective Action 1b.)
3.1.3 Corrective Action 1
a. The GSAs should revise the GSP to describe, with information specific to the
Subbasin, the groundwater level conditions that are considered significant and
unreasonable and would result in undesirable results. The GSAs may choose to
define the conditions in terms of the negative effects they mention in their GSP
(e.g., water well problems, subsidence, and deterioration of water quality) or may
use other methods to establish a different trigger that would define when an
undesirable result would be experienced in the Subbasin. The GSAs should then
explain or justify how the quantitative definition of undesirable results (i.e., 45
percent minimum threshold exceedances for three consecutive years), is
consistent with avoiding the effects the GSAs have determined are undesirable
results.
b. The GSAs must revise the minimum thresholds for chronic lowering of
groundwater level to be consistent with the requirements of SGMA and the GSP
Regulations. Rather than relying on a projection of continued groundwater level
and storage decline to define the undesirable results and minimum thresholds, the
Tulare Lake GSP, p. 168.
Tulare Lake GSP, p. 168.
53
Tulare Lake GSP, p. 168.
54
Tulare Lake GSP, p. 388-390.
55
23 CCR § 354.28(c)(1).
56
23 CCR § 355.4(b)(3-4).
51
52
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GSAs must determine and document criteria based on a significant and
unreasonable depletion of groundwater supply, informed by their understanding of
the Subbasin’s beneficial uses and users. The GSAs must document the effects
of their selected minimum thresholds on beneficial uses and users in the Subbasin.
In particular, if the GSP retains minimum thresholds that allow for continued
groundwater level decline then the GSP should explain the anticipated effects of
that decline on beneficial uses and users, and should clearly explain whether
projects and management actions have been identified to address impacts to those
uses and users. If the GSP does not include projects and management actions to
address impacts to uses and users that will be impacted by continued declines in
groundwater levels, then it should clearly explain the rationale and analysis that
led to that decision.

3.2 DEFICIENCY 2. THE GSP DOES

NOT DEFINE UNDESIRABLE RESULTS OR SET

MINIMUM THRESHOLDS AND MEASURABLE OBJECTIVES FOR

MANNER CONSISTENT WITH THE GSP REGULATIONS

SUBSIDENCE IN A

3.2.1 Background
The GSP Regulations state that minimum thresholds for land subsidence should identify
the rate and extent of subsidence that substantially interferes with surface land uses and
may lead to undesirable results. These quantitative values should be supported by:
•

The identification of land uses or property interests potentially affected by land
subsidence;

•

An explanation of how impacts to those land uses or property interests were
considered when establishing minimum thresholds;

•

Maps or graphs showing the rates and extents of land subsidence defined by the
minimum thresholds. 57

3.2.2 Deficiency Details
This deficiency is similar to Deficiency 1, above, because the rationale used by the GSAs
for developing subsidence sustainable management criteria is similar to that used for
developing their groundwater level sustainable management criteria. Department staff
conclude that the GSP does not define undesirable results, minimum thresholds, and
measurable objectives for subsidence in the manner required by SGMA and the GSP
Regulations (as described above). Specifically, the GSP did not define metrics for
undesirable results and minimum thresholds based on the level of subsidence that
substantially interferes with surface land uses, informed by, and in consideration of, the
relevant and applicable beneficial uses and users in the Subbasin. Instead, the GSP

57

23 CCR § 354.28(c)(5).
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developed those criteria based on a numerical modeling exercise that projected current
subsidence rates into the future.
Undesirable Results. The GSP states that an undesirable result for land subsidence
would be “…the significant loss of functionality of a critical infrastructure or facility, so the
feature(s) cannot be operated as designed, requiring either retrofitting or replacement to
a point that is economically unfeasible.” 58 The GSP also states that subsidence above
the minimum threshold at either of the two representative monitoring sites (described
below) would constitute an undesirable result. 59 It is unclear to Department staff how the
quantitative definition based on minimum thresholds is related to the qualitative definition,
especially because the only critical infrastructure or facility identified by the GSP (i.e., the
California Aqueduct 60) is not in the vicinity of the two representative monitoring sites. (See
Corrective Action 2a.)
Minimum Thresholds and Measurable Objectives. The GSAs determined minimum
thresholds and measurable objectives for subsidence using a similar, stepwise process
described above for chronic lowering of groundwater levels. They first used the statusquo hydrologic model simulation to forecast subsidence in 2035 at each of two
representative monitoring sites and then assigned that value as the measurable
objective. 61 The two representative monitoring sites are existing continuous global
positioning system (CGPS) sites that are part of the Central Valley Spatial Reference
Network (CVSRN) operated by the California Department of Transportation (Caltrans);
one site is located near the community of Lemoore and the other is located near the
community of Corcoran. 62 The measurable objective values are reported in tables as feet
of subsidence relative to the position of the land surface in 1990. 63 Based on reported
subsidence at the Lemoore station of 1.98 feet (relative to 1990) in 2017 and the stated
measurable objective of 5.52 feet (relative to 1990), DWR staff interpret the measurable
objective to allow for approximately 3.5 feet of additional subsidence at Lemoore, relative
to 2017. Similarly, the GSP reports 4.52 feet of subsidence at the Corcoran station in
2017 (relative to 1990) and states the measurable objective is 8.90 feet (relative to 1990).
Therefore, DWR staff interpret the measurable objective to be approximately 4.4 feet of
additional subsidence at the Corcoran station, relative to 2017. While staff do not believe
that setting the measurable objectives purely on a projection of status-quo subsidence
rates is consistent with the requirements of the GSP Regulations (see Corrective Action
2b), staff also note that some of the trends on which the measurable objectives are based
are insufficiently explained in the GSP. For example, figures in the GSP illustrating the
processes and data used to determine the measurable objectives appear to show that
the projected status-quo/baseline rates of subsidence are much less at the Corcorran
Tulare Lake GSP, p. 163.
Tulare Lake GSP, p. 172.
60
Tulare Lake GSP, p. 163.
61
Tulare Lake GSP, pp. 169-170.
62
Locations of the subsidence representative monitoring sites are shown on Figure 5-4 (Tulare Lake GSP,
p. 356).
63
Tulare Lake GSP, Tables 4-2a and 4-2b, p. 391.
58
59
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station from 2017 to 2040 relative to rates from 1990 to 2017. 64 Explanation for the
reduced rates are not provided, and appears questionable since no projects or pumping
reductions were assumed that would reduce subsidence in the projection. On the other
hand, figures in the GSP appear to show that subsidence rates at the Lemoore station
increase significantly from approximately 2020 to 2040, relative to rates from 1990 to
2020. 65 Again, the GSP does not explain why the subsidence rates are expected to
increase after GSP implementation. Resolving this deficiency should include clarification
and explanation for planned trends in subsidence, as appropriate.
The Plan states that subsidence will continue to occur after the plan is implemented, until
“benefits [of Plan implementation] accrue”, and appeared to use that as justification for
setting the minimum threshold at the maximum subsidence simulated at any point in the
Subbasin for 2070 in the status-quo model. 66 The GSP does not explicitly state the value
or location of maximum simulated subsidence in 2070, but DWR staff infer from tables in
the GSP that the level used for the minimum threshold is 11.5 feet of decline relative to
the position of the land surface in 1990. 67 Using the same tables noted above, this would
represent declines in land surface elevation of approximately 9.5 feet and 7 feet at
Lemoore and Corcoran, respectively, relative to 2017. The GSP does not explain, and
Department staff do not find it reasonable to conclude, the rationale for why this seemingly
worst-case scenario for subsidence over the twenty-year implementation period is an
appropriate level for avoiding substantial interference to land surface uses and users.
(See Corrective Action 2b).
The subsidence discussion in the GSP does not describe the specific impacts to critical
infrastructure that could be anticipated if subsidence approaches the minimum thresholds
(e.g., the impacts that could occur if more than 9 feet of additional subsidence [the
minimum threshold] were to occur near Lemoore). Rather, the GSP describes the
potential impacts of subsidence, in general terms, including the need to raise flood control
levees, raise railroad tracks to mitigate flooding impacts, regrade canals to address
changes in conveyance capacity, and flooding of major roads and highways. 68 The Plan
also broadly states that subsidence can impact canals, levees, pipelines, bridges, private
and public property, streets and highways, railroads, utility infrastructure, and
groundwater wells. 69 However, the only specific piece of infrastructure discussed in the
GSP is the California Aqueduct, which runs for 17 miles on the western edge of the
Subbasin. The GSP notes that historical subsidence along the portion of the Aqueduct in
the Subbasin hasn’t been significant due to limited groundwater pumping in that area. 70
It was not clear to DWR staff whether any other pieces of infrastructure are considered
See the upper graph of Figure 4-9 (Tulare Lake GSP, p. 352).
See the upper graph of Figure 4-8 (Tulare Lake GSP, p. 351).
66
Tulare Lake GSP, p. 170.
67
Tulare Lake GSP, Tables 4-2a through 4-3b, p. 391.
68
Tulare Lake GSP, p. 163.
69
Tulare Lake GSP, p. 166.
70
Tulare Lake GSP, p. 163.
64
65
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“critical infrastructure” by the GSAs as it relates to defining minimum thresholds or the
undesirable result. (See Corrective Action 2c.)
A subset of public comments on the GSP received by the Department relate to the lack
of consideration or analysis of the impacts of additional subsidence on flood infrastructure
and flood risk in the Subbasin. 71 While it does not appear, based on the list of public
comments received by GSAs, 72 that those parties concerned with flood management
commented on the draft GSP, it is apparent that the GSAs recognized the general risk
that subsidence could have on flood infrastructure (e.g., levees, as noted above).
However, it is not clear how that risk was accounted for in development of the sustainable
management criteria. (See Corrective Action 2d.)
Similarly, DWR received public comments from parties (including from one of the GSAs
that adopted the GSP) noting that some surface land uses have been negatively impacted
by historical subsidence in the Subbasin. 73 These comments indicate that historical
subsidence has resulted in the need to install additional lift stations and repair canals that
had lost conveyance capacity, has resulted in lost conveyance capacity on other
infrastructure, and has driven the need to raise certain levees to maintain flood protection.
These impacts would seem to be at odds with the GSAs’ claim that historical subsidence
“…has been effectively managed by the GSA member agencies”, and potentially at odds
with the claim that “[t]he rate and degree to which subsidence has occurred have not been
significant and unreasonable.” 74 (See Corrective Action 2b.)
Department staff are concerned that no subsidence representative monitoring sites or
sustainable management criteria were identified near the California Aqueduct, despite
that being the only piece of critical infrastructure in the Subbasin specifically identified by
the GSAs. While staff acknowledge that historical subsidence along the canal within the
Subbasin does appear minimal, identification of minimum threholds and measurable
objectives in that area would be a useful benchmark for identifying future impacts,
whether those impacts are caused by groundwater use within the Subbasin or
groundwater use outside the Subbasin. Public comments received by the Department
were similarly concerned about the lack of subsidence criteria along the California
Aqueduct, while also recognizing that historical subsidence in this area has been
minimal. 75 These comments generally recommend that the GSAs assign subsidence
See e.g., comments from the Central Valley Flood Protection Board
(https://sgma.water.ca.gov/portal/service/gspdocument/download/3944) and DWR Division of Flood
Management (https://sgma.water.ca.gov/portal/service/gspdocument/download/3907).
72
Tulare Lake GSP, Appendix C, pp. 450-556.
73
See e.g., comments from Angiola Water District
(https://sgma.water.ca.gov/portal/service/gspdocument/download/4119) and Southwest Kings GSA
(https://sgma.water.ca.gov/portal/service/gspdocument/download/3865).
74
Tulare Lake GSP, p. 169.
75
See e.g., comments from DWR State Water Project
(https://sgma.water.ca.gov/portal/service/gspdocument/download/3906), Mojave Water Agency
(https://sgma.water.ca.gov/portal/service/gspdocument/download/3889), and Metropolitan Water District
of Southern California (https://sgma.water.ca.gov/portal/service/gspdocument/download/3879).
71
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SMC in the vicinity of the Aqueduct that reflect that minimum amount of subsidence
expected in that area. (See Corrective Action 2c.)
Department staff conclude that the GSP failed to explain how minimum thresholds, based
on maximum simulated subsidence in 2070 under status quo conditions, at the
representative monitoring sites are consistent with the requirement to be based on
subsidence that represents substantial interference with surface land uses. 76 Department
staff also do not find evidence in the GSP that indicates the GSAs considered the interests
of beneficial users and uses of groundwater in defining undesirable results or establishing
minimum thresholds for subsidence. 77 Department staff therefore are unable to assess
whether the GSAs have established sustainable management criteria based on a
commensurate level of understanding of the basin setting or whether the interests of
beneficial uses and users have been considered. 78
3.2.3 Corrective Action 2
a) The GSA should revise their undesirable results to be consistent with SGMA and
the GSP Regulations, and to contain sufficient detail to demonstrate that they are
reasonable, supported by best available information and science, are
commensurate with the level of understanding of the basin, and consider the
interests of beneficial users in the Subbasin. If the GSAs are concerned with the
functionality of critical infrastructure then they should clearly describe the critical
infrastructure in the Subbasin, and the level of subsidence that would substantially
interfere with that infrastructure.
b) The GSA should revise their discussions of measurable objectives and minimum
thresholds to be consistent with the requirements of SGMA. Rather than basing
those criteria on projections of status-quo subsidence, they should be informed by
the site-specific consideration of the level of subsidence that would substantially
interfere with land surface uses.
c) In resolving this discrepancy, the GSAs should demonstrate that their
represtenative monitoring sites, where minimum thresholds and measurable
objectives are defined, are commensurate with monitoring for the undesirable
results, such as impacts to critical infrastructure, that they are trying to avoid
through implementation of the GSP.
d) In resolving this discrepancy, Department staff recommend including flood
protection infrastructure in the assessment of users susceptible to potential
interference from subsidence. Department staff recommend engaging with flood
management agencies in the basin and region, as appropriate.

23 CCR § 354.28(c)(5).
23 CCR §§ 354.26(b)(3), 354.28(c)(5)(A).
78
23 CCR § 355.4(b)(3-4).
76
77
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3.3 DEFICIENCY 3. THE GSP DOES NOT IDENTIFY SUSTAINABLE MANAGEMENT
CRITERIA FOR DEGRADED WATER QUALITY

The third deficiency relates to the GSP’s absence of identified undesirable results and
other sustainable management criteria for degraded water quality, as well shortcomings
of the proposed monitoring network.
3.3.1 Background
SGMA and the GSP Regulations do not require a GSP to address undesirable results
associated with degraded water quality that occurred before, and have not been corrected
by, January 1, 2015. 79 However, management of a basin under an adopted GSP should
not result in further water quality degradation that is significant and unreasonable, either
due to routine groundwater use or as a result of implementing projects or management
actions called for in the GSP. 80 SGMA provides GSAs with legal authority to regulate and
affect pumping and groundwater levels, which can potentially affect the concentration or
migration of water quality constituents and result in degradation of water quality.
Additionally, the GSP Regulations state that GSAs should consider local, state, and
federal water quality standards when establishing sustainable management criteria. 81
SGMA provides a GSA with authority to manage and control polluted water and use
authorities under existing laws to implement its GSP. 82 Thus, establishing sustainable
management criteria and performing routine monitoring of water quality constituents
known to affect beneficial uses and users is within the purview of a GSA.
3.3.2 Deficiency Details
The GSP states that “Groundwater quality is currently comprehensively monitored in the
Subbasin by regulatory agencies. These agencies rely on existing regulations and
policies to define undesirable results related to the deterioration of groundwater quality.
The agencies include the Irrigated Lands Regulatory Program (ILRP), Groundwater
Ambient Monitoring and Assessment Program (GAMA), Regional Water Quality Control
Board (RWQCB), Central Valley Salinity Alternatives for Long-term Sustainability
Program (CV-SALTS), and cities and communities with the Subbasin.” (emphasis
added). 83 The GSAs indication that existing water quality agencies and programs define
undesirable results that represent degraded water quality conditions occurring throughout
the Subbasin for the purposes of SGMA does not satisfy the requirements of the GSP
Regulations. 84 The GSP Regulations require GSAs to characterize and describe
groundwater conditions that, when significant and unreasonable, represent an
undesirable result. 85 The GSAs descriptions must include the possible causes that would
lead to the undesirable groundwater conditions, quantitative metrics that relate the
Water Code § 10727.2(b)(4).
Water Code § 10721(x)(4); 23 CCR § 354.28(c)(4).
81
23 CCR § 354.28(c)(4).
82
Water Code §§ 10726.2(e), 10726.8(a).
83
Tulare Lake GSP, p. 164.
84
23 CCR § 354.26.
85
23 CCR § 354.26(a).
79
80
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minimum thresholds to the undesirable results, and the potential effects the undesirable
results could have on beneficial uses and users. 86 The GSAs should coordinate with and
refer to the existing water quality agencies and programs to define undesirable results for
degraded water quality in the Subbasin.
The GSP further states that the GSAs are not responsible for existing groundwater quality
concerns and that the minimum thresholds will be described by the existing water quality
agencies and programs in the Subbasin. 87 While the GSAs are not responsible to address
groundwater quality issues that were present before 2015, the GSAs are required to
establish minimum thresholds that are commensurate with the level of understanding of
the historic and current groundwater quality conditions in the Subbasin. As discussed
above with defining undesirable results, it is also not the responsibility of the existing
agencies and programs to establish minimum thresholds for the purposes of achieving
the sustainability goal of the Subbasin and avoiding undesirable results during GSP
implementation. As previously noted, the existing programs and agencies may have
established standards and monitoring networks that the GSAs can leverage when
establishing quantitative metrics to determine whether or not groundwater management
activities are contributing or causing degradation of water quality. As currently presented,
Department staff do not believe the GSP adequately describes how the federal or state
water quality standards (i.e., maximum contaminant levels, etc.) will be “utilized by the
Subbasin for MOs and MTs” as stated in the GSP. 88 The GSAs need to explain which
federal and state standards apply to which representative monitoring sites for specific
constituents of concern that are indicative of water quality degradation occurring
throughout the Subbasin.
The GSP must also describe how the established sustainable management criteria for
degraded water quality relates to the GSAs understanding of the Subbasins historic and
current groundwater conditions. 89 The GSP states, “[i]n general, chemicals of concern
that generally affect water quality in the San Joaquin Valley were screened including
naturally occurring and anthropomorphic [sic]. These included salinity (TDS), arsenic,
nitrate, and volatile organic chemicals (VOCs).” 90 The GSP also provides maps depicting
concentrations of TDS, arsenic, nitrate, 1,2,3-TCP, DBCP, TCE, and PCE. 91 Although the
GSP states the chemicals of concern were screened and the data are plotted on maps,
Department staff find the GSP does not discuss the groundwater quality issues in terms
of how the chemicals of concern may affect the supply and beneficial uses of the
groundwater. In addition to establishing sustainable management criteria that is
commensurate with the level of understanding of the basin setting, the GSAs should
characterize and monitor the groundwater quality conditions to indicate whether or not
23 CCR § 354.26(b).
Tulare Lake GSP, p. 170.
88
Tulare Lake GSP, p. 171.
89
23 CCR § 354.28(b)(1); 23 CCR § 355.4(b)(3).
90
Tulare Lake GSP, p. 131.
91
Tulare Lake GSP, Figures 3-30 through 3-33d, pp. 314-320.
86
87
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the GSAs’ implementation of the GSP is degrading groundwater quality and impacting
beneficial uses and users.
3.3.3 Corrective Action 3
The Agency must provide a more thorough discussion of how implementation of SGMA
can impact the Subbasins water quality. To comply with SGMA requirements, the
following are considered by Department staff to be necessary corrective actions:
a) Characterize historic and current groundwater quality conditions within the
principal aquifers including the primary constituents of concern. Describe how the
constituents will be monitored and how the baseline concentrations or federal and
state standards will be assessed to evaluate potential degradation. Provide details
for constituents which are partially or entirely linked to existing programs, the
monitoring and management that those programs implement, and how they align
with the requirements of a GSA under SGMA. Describe how the GSAs intend to
coordinate and work with existing agencies and programs to evaluate and assess
how GSP implementation may impact groundwater quality.
Define sustainable management criteria based on the GSAs level of understanding
of the historic and current groundwater conditions as required by the GSP
Regulations. In defining sustainable management criteria, the GSAs should
evaluate and utilize components of existing programs, including federal, state, and
agricultural water quality standards. Include a discussion of the methodology used
to determine which constituents are included in the sustainable management
criteria and describe the potential affects the undesirable results and minimum
thresholds may have on groundwater supply and beneficial users.
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4 STAFF RECOMMENDATION
Department staff believe that the deficiencies identified in this assessment should
preclude approval of the GSP for the Tulare Lake Subbasin. Department staff recommend
that the GSP be determined incomplete.
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