DocuSign Envelope ID: EC20608A-ADE6-48DC-8D45-ES5BCE27A9FF3

CALIFORNIA DEPARTMENT OF WATER RESOURCES

SUSTAINABLE GROUNDWATER
MANAGEMENT OFFICE

715 P Street, 8" Floor | Sacramento, CA 95814 | P.O. Box 942836 | Sacramento, CA 94236-0001

August 4, 2023

Hicham Eltal

Merced Irrigation District
744 W. 20th Street
Merced, CA 95340
heltal@mercedid.org

RE: Approved Determination of the Revised Groundwater Sustainability Plan Submitted
for the San Joaquin Valley — Merced Subbasin

Dear Hicham Eltal,

The Department of Water Resources (Department) has evaluated the resubmitted
groundwater sustainability plan (GSP) for the San Joaquin Valley — Merced Subbasin in
response to the Department’s incomplete determination on January 28, 2022 and has
determined the GSP is approved. The approval is based on recommendations from the
Staff Report, included as an exhibit to the attached Statement of Findings, which
describes that the groundwater sustainability agencies (GSAs) have taken sufficient
action to correct deficiencies identified by the Department and the Merced GSP satisfies
the objectives of the Sustainable Groundwater Management Act (SGMA) and
substantially complies with the GSP Regulations. The Staff Report also proposes
recommended corrective actions that the Department believes will enhance the GSP
and facilitate future evaluation by the Department. The Department strongly encourages
the recommended corrective actions be given due consideration and suggests
incorporating all resulting changes to the GSP in the future.

Recognizing SGMA sets a long-term horizon for GSAs to achieve their basin
sustainability goals, monitoring progress is fundamental for successful implementation.
GSAs are required to evaluate their GSP at least every five years and whenever the
Plan is amended, and to provide a written assessment to the Department. Accordingly,
the Department will evaluate approved GSPs and issue an assessment at least every
five years. The Department will initiate the first periodic review of the Merced Subbasin
GSP no later than January 28, 2025.

Please contact Sustainable Groundwater Management staff by emailing
sgmps@water.ca.gov if you have any questions related to the Department’s
assessment or implementation of your GSP.
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Thank You,

Pad, Epssilin

Paul Gosselin
Deputy Director
Sustainable Groundwater Management

Attachment:
1. Statement of Findings Regarding the Determination of Approval of the Merced
Subbasin Groundwater Sustainability Plan (August 4, 2023)
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STATE OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

STATEMENT OF FINDINGS REGARDING THE
APPROVAL OF THE
SAN JOAQUIN VALLEY - MERCED 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 or Act), 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.) If a Plan is determined to be Incomplete, the
Department identifies deficiencies that preclude approval of the Plan and identifies
corrective actions required to make the Plan compliant with SGMA and the GSP
Regulations. The GSA has up to 180 days from the date the Department issues its
assessment to make the necessary corrections and submit a revised Plan. (23 CCR §
355.2(e)(2)). This Statement of Findings explains the Department’s decision regarding
the revised Plan submitted by the Merced Irrigation-Urban Groundwater Sustainability
Agency, Merced Subbasin Groundwater Sustainability Agency, and Turner Island Water
District Groundwater Sustainability Agency #1 (GSAs or Agencies) for the San Joaquin
Valley — Merced Subbasin (Subbasin) (Basin No. 5-022.04).

Department management has discussed the Plan with staff and has reviewed the
Department Staff Report, entitled Sustainable Groundwater Management Program
Groundwater Sustainability Plan Assessment Staff Report, attached as Exhibit A,
recommending approval of the GSP. Department management is satisfied that staff have
conducted a thorough evaluation and assessment of the Plan and concurs with staff’s
recommendation and all the recommended corrective actions. The Department therefore
APPROVES the Plan and makes the following findings:

A. The initial Plan for the basin submitted by the GSA for the Department’s
evaluation satisfied the required conditions as outlined in § 355.4(a) of the GSP
Regulations (23 CCR § 350 et seq.), and Department Staff therefore evaluated
the initial Plan.

B. On January 28, 2022, the Department issued a Staff Report and Statement of
Findings determining the initial GSP submitted by the Agencies for the Subbasin
to be incomplete, because the GSP did not satisfy the requirements of SGMA,
nor did it substantially comply with the GSP Regulations. At that time, the
Department provided corrective actions in the Staff Report that were intended to
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Statement of Findings August 4, 2023
San Joaquin Valley — Merced (No. 5-022.04)

address the deficiencies that precluded approval. Consistent with the GSP
Regulations, the Department provided the Agencies with up to 180 days to
address the deficiencies detailed in the Staff Report. On July 26, 2022, within the
180 days provided to remedy the deficiencies identified in the Staff Report related
to the Department’s initial incomplete determination, the Agencies resubmitted a
revised 2022 GSP to the Department for evaluation. When evaluating a revised
GSP that was initially determined to be incomplete, the Department reviews the
materials (e.g., revised or amended GSP) that were submitted within the 180-day
deadline and does not review or rely on materials that were submitted to the
Department by the GSA after the resubmission deadline. Part of the
Department’s review focuses on how the Agencies have addressed the
previously identified deficiencies that precluded approval of the initially submitted
Plan. The Department shall find a Plan previously determined to be incomplete
to be inadequate if, after consultation with the State Water Resources Control
Board, the Department determines that the Agencies have not taken sufficient
actions to correct the deficiencies previously identified by the Department. (23
CCR § 355.2(e)(3)(C).) The Department shall approve a Plan previously found
to be incomplete if the Department determines the Agencies have sufficiently
addressed the deficiencies that precluded approval. The Department may
evaluate other components of the Plan, particularly to assess whether revisions
to address deficiencies may have affected other components of a Plan or its
likelihood of achieving sustainable groundwater management and may offer
recommended corrective actions to deal with any issues of concern.

C. The Department’'s Staff Report, dated January 28, 2022, identified the
deficiencies that precluded approval of the initially submitted Plan. After thorough
evaluation of the revised Plan, the Department makes the following findings
regarding the sufficiency of the actions taken by the Agencies to correct those
deficiencies:

1. Deficiency 1: The corrective action advised the Agencies to address
several aspects of the Plan’s discussion, analyses, and justification of
groundwater level, subsidence, and interconnected surface waters
sustainable management criteria and potential impacts to beneficial uses
and users. The Department found that management approach described
in the initial GSP of coupling minimum thresholds and measurable
objectives with a definition of undesirable results that disregards minimum
threshold exceedances in all years except consecutive below normal,
above normal, or wet years (non-dry years) was inconsistent with the
objectives of SGMA and that the Plan lacked specific projects and
management actions the Agencies would implement to offset drought-
year groundwater level declines. The Department also found the Plan
lacked sufficient explanation for how their approach avoids undesirable
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Statement of Findings August 4, 2023
San Joaquin Valley — Merced (No. 5-022.04)

results for subsidence and interconnected surface waters sustainable
management criteria, how the Agencies will address drinking water
impacts caused by continued overdraft, how the Agencies will assess
groundwater quality degradation allowed via the minimum thresholds, and
how the Agencies will coordinate with appropriate groundwater users,
water quality regulatory agencies and programs.

The 2023 Staff Report associated with the revised Plan indicates that the
Agencies have taken sufficient actions to correct this deficiency such that,
at this time, although the Staff Report includes recommended corrective
actions to further align this aspect of the Plan with the GSP Regulations,
the Department no longer finds the deficiency to preclude approval, and
further finds that the Agencies have the ability to achieve the sustainability
goal for the basin on SGMA timelines, and that the Department will be able
to periodically monitor and evaluate the likelihood of Plan implementation
to achieve sustainability.

2. Deficiency 2: The corrective action advised the Agencies to address the
Plan’s discussion supporting the selection of chronic lowering of
groundwater levels sustainable management criteria. The initial GSP did
not provide sufficient discussion on apparent or potential discrepancies
between the stated rationale for minimum thresholds versus the results of
multiple studies and lacked explanation on other drinking water users that
may rely on shallow wells considered in the Agencies’ site-specific
thresholds.

The 2023 Staff Report indicates that the Agencies have taken sufficient
actions to correct this deficiency such that, at this time, although the Staff
Report includes recommended corrective actions to further align this
aspect of the Plan with the GSP Regulations, the Department finds Plan
approval is not precluded, that the Agencies have the ability to achieve the
sustainability goal for the basin on SGMA timelines, and that the
Department will be able to periodically monitor and evaluate the likelihood
of Plan implementation to achieve sustainability.

3. Deficiency 3: The corrective action advised the Agencies to address the
Plan’s discussion supporting the selection of land subsidence sustainable
management criteria. The initial GSP did not provide sufficient information
to support the selection of land subsidence management criteria for critical
infrastructure, and rates of delayed or residual compaction used to inform
minimum thresholds or measurable objectives. The Department also
found the minimum thresholds and measurable objectives for land
subsidence indicated in the initial Plan did not reflect the intent of SGMA
that subsidence be avoided or minimized once sustainability is achieved
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Statement of Findings August 4, 2023
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and the Plan lacked explanation on how the implementation of projects
and management actions will achieve the long-term avoidance or
minimization of subsidence without exceeding the tolerable amount of
cumulative subsidence.

The 2023 Staff Report indicates that the Agencies have taken sufficient
actions to correct this deficiency such that, at this time, although the Staff
Report includes recommended corrective actions to further align this
aspect of the Plan with the GSP Regulations, the Department finds Plan
approval is not precluded, that the Agencies have the ability to achieve the
sustainability goal for the basin on SGMA timelines, and that the
Department will be able to periodically monitor and evaluate the likelihood
of Plan implementation to achieve sustainability.

D. The Plan satisfies the required conditions as outlined in § 355.4(a) of the GSP
Regulations (23 CCR § 350 et seq.):

1. The Plan was complete, meaning it generally appeared to include the
information required by the Act and the GSP Regulations sufficient to
warrant a thorough evaluation and issuance of an assessment by the
Department. (23 CCR § 355.4(a)(2).)

2. The Plan, either on its own or in coordination with other Plans, appears to
cover the entire Basin sufficient to warrant a thorough evaluation. (23 CCR
§ 355.4(a)(3).)

E. The general standards the Department applied in its evaluation and assessment
of the Plan are: (1) “conformance” with the specified statutory requirements, (2)
“substantial compliance” with the GSP Regulations, (3) whether the Plan is likely
to achieve the sustainability goal for the Subbasin within 20 years of the
implementation of the Plan, and (4) 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.) Application of
these standards requires exercise of the Department’s expertise, judgment, and
discretion when making its determination of whether a Plan should be deemed

“approved,” “incomplete,” or “inadequate.”

The statutes and GSP Regulations require Plans to include and address a
multitude and wide range of informational and technical components. The
Department has observed a diverse array of approaches to addressing these
technical and informational components being used by GSAs in different basins
throughout the state. The Department does not apply a set formula or criterion
that would require a particular outcome based on how a Plan addresses any one
of SGMA’s numerous informational and technical components. The Department
finds that affording flexibility and discretion to local GSAs is consistent with the
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Statement of Findings August 4, 2023
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standards identified above; the state policy that sustainable groundwater
management is best achieved locally through the development, implementation,
and updating of local plans and programs (Water Code § 113); and the
Legislature’s express intent under SGMA that groundwater basins be managed
through the actions of local governmental agencies to the greatest extent
feasible, while minimizing state intervention to only when necessary to ensure
that local agencies manage groundwater in a sustainable manner. (Water Code
§ 10720.1(h)). The Department’s final determination is made based on the
entirety of the Plan’s contents on a case-by-case basis, considering and weighing
factors relevant to the particular Plan and Subbasin under review.

F. In making these findings and Plan determination, the Department also
recognized that: (1) The Department maintains continuing oversight and
jurisdiction to ensure the Plan is adequately implemented; (2) the Legislature
intended SGMA to be implemented over many years; (3) SGMA provides Plans
20 years of implementation to achieve the sustainability goal in a Subbasin (with
the possibility that the Department may grant GSAs an additional five years upon
request if the GSA has made satisfactory progress toward sustainability); and,
(4) local agencies acting as GSAs are authorized, but not required, to address
undesirable results that occurred prior to enactment of SGMA. (Water Code §§
10721(r); 10727.2(b); 10733(a); 10733.8.)

G. The Plan conforms with Water Code §§ 10727.2 and 10727.4, substantially
complies with 23 CCR § 355.4, and appears likely to achieve the sustainability
goal for the Subbasin.

1. The sustainable management criteria and the GSP’s goal to achieve
sustainable groundwater management on a long-term average basis by
increasing recharge and/or reducing groundwater pumping, while avoiding
undesirable results are sufficiently justified and explained. The Plan relies
on credible information and science to quantify the groundwater conditions
that the Plan seeks to avoid and provides an objective way to determine
whether the Basin is being managed sustainably in accordance with
SGMA. (23 CCR § 355.4(b)(1).)

2. The Plan demonstrates a thorough understanding of where data gaps
exist (e.g., understanding depletions of interconnected surface water) and
demonstrates a commitment to eliminate those data gaps. The GSP
intends to address these data gaps by expanding the existing monitoring
network. However, the Department provides recommended corrective
actions that identify where additional data gaps exist within the
hydrogeologic conceptual model and monitoring network. Filling these
known data gaps, and others described in the Plan, should lead to the
refinement of the GSAs’ monitoring networks, the Subbasin’s water model,
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and sustainable management criteria to better inform and guide future
adaptive management strategies. (23 CCR § 355.4(b)(2).)

3. The sustainable management criteria and projects and management
actions are commensurate with the level of understanding of the Subbasin
setting. The projects and management actions described in the Plan
provide a feasible approach to achieving the Subbasin’s sustainability goal
and should provide the GSAs with greater versatility to adapt and respond
to changing conditions and future challenges during GSP implementation,
particularly due to the addition of a Domestic Well Mitigation Program. (23
CCR § 355.4(b)(3).)

4. The Plan provides an explanation of how the various interests of
groundwater uses and users in the Subbasin were considered in
developing most of the sustainable management criteria and how those
interests would be impacted by the established minimum thresholds at this
time. The Department has provided a recommended corrective action
asking the GSAs to fill data gaps and address the interests of groundwater
uses and users impacted by the sustainable management criteria and
established minimum thresholds for interconnected surface water and will
continue to monitor the GSAs’ progress towards addressing these
concerns as Plan implementation proceeds. (23 CCR § 355.4(b)(4).)

5. The Plan’s proposed projects and management actions appear feasible at
this time and, if implemented expeditiously, appear capable of preventing
undesirable results and ensuring that the Subbasin is managed within its
sustainable yield on SGMA timelines. The Department will continue to
monitor Plan implementation and reserves the right to change its
determination if projects and management actions are not implemented or
appear unlikely to prevent undesirable results or unlikely to achieve
sustainability within SGMA timeframes. (23 CCR § 355.4(b)(5).)

6. The Plan includes a reasonable assessment of overdraft conditions and
includes reasonable means to mitigate overdraft, if present. (23 CCR §
355.4(b)(6).)

7. the Department has insufficient evidence to conclude the Plan will
adversely affect the ability of the adjacent basins to implement their GSPs
or impede achievement of their sustainability goals. The Department will
continue to monitor these conditions as Plan implementation proceeds.
While no discussion was included on the potential impacts to adjacent
basins, the Plan’s water budget included subsurface outflows and inflows
estimates between the adjacent subbasins. (23 CCR § 355.4(b)(7).)
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8. Because a single plan was submitted for the Subbasin, a coordination

agreement was not required. (23 CCR § 355.4(b)(8).)

The Merced Irrigation-Urban Groundwater Sustainability Agency, the
Merced Subbasin Groundwater Sustainability Agency, and Turner Island
Water District Groundwater Sustainability Agency #1, collectively referred
to as “GSAs”, developed a Memorandum of Understanding (MOU) that
provides the basis for the agreement to work together to develop and
implement a GSP for the Merced Subbasin. Given the legal authority and
financial resources of the GSAs and the additional authorities granted the
GSAs under SGMA, the Department concludes the GSAs likely have the
legal authority and financial resources necessary to implement the Plan.
(23 CCR § 355.4(b)(9).)

10.Through review of the Plan and consideration of public comments, the

Department determines that the GSAs adequately responded to
comments that raised credible technical or policy issues with the Plan,
sufficient to warrant approval of the Plan at this time. The Department also
notes that the recommended corrective actions included in the Staff
Report are important to addressing certain technical or policy issues that
were raised and, if not addressed before future, subsequent plan
evaluations, may preclude approval of the Plan in those future evaluations.
(23 CCR § 355.4(b)(10).)

H. In addition to the grounds listed above, DWR also finds that:

1.

The Plan provides an assessment conducted by the GSAs which
evaluated potential impacts to beneficial uses and users based on the
established sustainable management criteria. The assessment, sufficient
to warrant approval of the Plan at this time, estimated the potential impacts
of reaching the minimum thresholds on representative wells by evaluating
the wells with available historical measurements. However, the
Department provides a recommended corrective action in the Staff Report
calling for the Agencies to provide further details of the analysis used to
evaluate potential impacts to domestic wells due to planned overdraft
during the initial period of GSP implementation before achieving the
sustainability goal. The Department developed its GSP Regulations
consistent with and intending to further the human right to water policy
(Water Code § 106.3) through implementation of SGMA and the
Regulations, primarily by achieving sustainable groundwater management
in a basin. By ensuring substantial compliance with the GSP Regulations,
the Department has considered the state policy regarding the human right
to water in its evaluation of the Plan. (23 CCR § 350.4(g).)
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Statement of Findings August 4, 2023
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2. The Plan acknowledges and identifies interconnected surface waters
within the Subbasin. The GSAs propose to use chronic groundwater level
sustainable management criteria as proxy for the depletions of
interconnected surface water sustainability indicator, however, the
Department recognizes that many data gaps related to interconnected
surface water exist within the Subbasin. The GSAs should fill data gaps,
evaluate additional modeling data, and coordinate with agencies and
interested parties to understand beneficial uses and users that may be
impacted by depletions of interconnected surface water caused by
groundwater pumping. Future updates to the Plan should aim to improve
the sustainable management criteria as more information and improved
methodologies become available.

3. The California Environmental Quality Act (Public Resources Code § 21000
et seq.) does not apply to the Department’s evaluation and assessment of
the Plan.

Accordingly, the revised GSP submitted by the Agencies for the Merced Subbasin is
hereby APPROVED. The recommended corrective actions identified in the Staff Report
will assist the Department’s future review of the Plan’s implementation for consistency
with SGMA and the Department therefore recommends the Agencies address them by
the time of the Department’s periodic review, which is set to begin on January 29, 2025,
as required by Water Code § 10733.8. Failure to address the Department’s
Recommended Corrective Actions before future, subsequent plan evaluations, may lead
to a Plan being determined incomplete or inadequate.

Signed:

karla Ml

Karla Nemeth, Director
Date: August 4, 2023

Exhibit A: Groundwater Sustainability Plan Assessment Staff Report — San Joaquin
Valley — Merced Subbasin (August 4, 2023)
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State of California
Department of Water Resources
Sustainable Groundwater Management Program
Groundwater Sustainability Plan Assessment
Staff Report

Groundwater Basin Name:  Merced Subbasin (No. 5-022.04)

Submitting Agencies: Merced Irrigation-Urban Groundwater Sustainability
Agency, Merced Subbasin Groundwater Sustainability
Agency, and Turner Island Water District Groundwater
Sustainability Agency #1

Submittal Type: Revised Plan in response to Incomplete Determination
Submittal Date: July 26, 2022

Recommendation: Approve

Date: August 4, 2023

On July 26, 2022, the Merced Irrigation-Urban Groundwater Sustainability Agency,
Merced Subbasin Groundwater Sustainability Agency, and Turner Island Water District
Groundwater Sustainability Agency #1 (GSAs or Agency) submitted the Merced Subbasin
Groundwater Sustainability Plan — Revised July 2022 (GSP or Plan) for the Merced
Subbasin (Subbasin or Basin) to the Department of Water Resources (Department) in
response to the Department’s incomplete determination on January 28, 2022, for
evaluation and assessment as required by the Sustainable Groundwater Management
Act (SGMA)? and GSP Regulations.?® On January 28, 2022, the Department determined
the Merced Subbasin Groundwater Sustainability Plan — November 2019 (2019 Plan)
incomplete. After evaluation and assessment, Department staff conclude the GSAs have
taken sufficient actions to correct deficiencies identified by the Department; however,
Department staff have recommended additional corrective actions, which staff
recommend the GSA should address by the Plan’s first periodic evaluation.*

Overall, Department staff believe the Plan contains the required components of a GSP;
demonstrates a thorough understanding of the Basin based on what appears to be the
best available science and information; sets reasonable and supported sustainable
management criteria to prevent undesirable results as defined in the Plan; has a

" Water Code § 10733.4(b); 23 CCR § 355.4(a)(4); Incomplete Determination of the 2020 Merced Subbasin
Groundwater Sustainability Plan, Department of Water Resources, January 28, 2022.
https://sgma.water.ca.gov/portal/service/gspdocument/download/7782.

2 Water Code § 10720 et seq.

323 CCR § 350 et seq.

423 CCR § 356.4.
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GSP Assessment Staff Report August 4, 2023
San Joaquin Valley - Merced Subbasin (No. 5-022.04)

reasonable monitoring network; and proposes a set of projects and management actions
that, if successfully implemented, are likely to achieve the sustainability goal defined for
the Basin.® Department staff will continue to monitor and evaluate the Basin’s progress
toward achieving the sustainability goal through annual reporting® and future periodic
evaluations of the GSP and its implementation. Department staff recommend approval of
the Plan subject to recommended corrective actions described herein.

This assessment includes six sections:

Section 1 — Summary: Provides an overview of the Department Staff's
assessment and recommendations.

Section 2 — Evaluation Criteria: Describes the legislative requirements and the
Department’s evaluation criteria.

Section 3 — Required Conditions: Describes the submission requirements of a
response to an incomplete determination to be evaluated by the Department.

Section 4 — Deficiency Evaluation: Provides an assessment of whether and how
the contents included in the GSP submittal addressed the deficiencies identified
by the Department in the initial incomplete determination.

Section 5 — Plan Evaluation: Provides a detailed assessment of the contents
included in the GSP organized by each Subarticle outlined in the GSP Regulations.

Section 6 — Staff Recommendation: Includes the staff recommendation for the
Plan and any recommended corrective actions.

523 CCR § 354.24.
623 CCR § 356.2.

California Department of Water Resources
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GSP Assessment Staff Report August 4, 2023
San Joaquin Valley - Merced Subbasin (No. 5-022.04)

1 SUMMARY

Department staff conclude the GSAs took sufficient action to correct the deficiencies
previously identified. Accordingly, Department staff recommend approval of the Plan for
the Merced Subbasin, along with recommended corrective actions described in this Staff
Report, which Department staff recommend be addressed by the next periodic evaluation
to further improve Plan implementation and achievement of basin sustainability in
accordance with SGMA timelines.

The GSAs have identified areas for improvement of its Plan (e.g., addressing data gaps
related to hydrogeological conceptual model, groundwater conditions, and water budgets,
incorporating new information into the numerical model, and expanding monitoring
networks). Department staff concur that those items are important and recommend that
the GSAs address them as soon as possible. Department staff have also identified
additional recommended corrective actions designed to address shortcomings of the
Plan, as described in this Staff Report, that the GSAs should address by the next periodic
Plan evaluation. The recommended corrective actions generally focus on the following:

1) Implementation of the Domestic Well Mitigation Program and evaluating
impacts to water quality because of continued overdraft during GSP
implementation before the sustainability goal is achieved.

2) Evaluating potential impacts to domestic wells because of continued overdraft
during GSP implementation before the sustainability goal is achieved.

3) Identification of total cumulative subsidence tolerable by critical infrastructure
and revision to how the level of uncertainty is accounted for in the definition of
sustainable management criteria of land subsidence.

4) Investigation of wells pumping from below the bottom of the basin.
5) Establishment of sustainable management criteria for groundwater storage.

6) Explaining and justifying the selection of the sustainable management criteria
for degradation of water quality, particularly with respect to constituents of
concern and undesirable results and minimum thresholds.

7) Working towards establishing sustainable management criteria for the
interconnected surface water sustainability indicator.

8) Filling of data gaps within the groundwater levels monitoring network.

9) Provide an explanation of how the timing and quantified benefits of project and
management actions will be conducted to reach sustainability by 2040.

Addressing these recommended corrective actions, provided in Section 6 of this Staff
Report, will be important to demonstrate, on an ongoing basis, that implementation of the
Plan is likely to achieve the sustainability goal.

California Department of Water Resources
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2 EVALUATION CRITERIA

The Department evaluates whether a Plan conforms to the statutory requirements of
SGMA’ and is likely to achieve the basin’s sustainability goal,® whether evaluating a
basin’s first Plan,® a Plan previously determined incomplete,’® an amended Plan,'" or a
GSA's periodic evaluation to an approved Plan.'? To achieve the sustainability goal, each
version of the Plan must demonstrate that implementation 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.'® The Department is also required to evaluate, on an
ongoing basis, whether the Plan will adversely affect the ability of an adjacent basin to
implement its groundwater sustainability program or achieve its sustainability goal. '

The Plan evaluated in this Staff Report is a revision of the 2019 Plan, which was evaluated
by the Department and found to be incomplete. An incomplete Plan is one which
Department staff identify as containing one or more deficiencies that preclude its initial
approval. Deficiencies may result from supporting information that is insufficiently
detailed or analyses that are insufficiently thorough or unreasonable, or where
Department staff determine it is unlikely the GSA(s) in the basin/subbasin could achieve
the sustainability goal under the proposed Plan. After GSAs have been afforded up to
180 days to address the deficiencies and based on the GSAs’ efforts, the Department
can either approve'® the Plan or determine the Plan inadequate.®

The Department’s evaluation and assessment of a revised or amended Plan, subsequent
to the initial Plan being found to be incomplete, as presented in this Staff Report,
continues to follow Article 6 of the GSP Regulations'” to determine whether the Plan, with
revisions or additions prepared by the GSA, complies with SGMA and substantially
complies with the GSP Regulations.'® As stated in the GSP Regulations, “substantial
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

" Water Code §§ 10727.2, 10727.4, 10727 .6.
8 Water Code § 10733; 23 CCR § 354.24.
¥ Water Code § 10720.7.

1023 CCR § 355.2(e)(2).

1123 CCR § 355.10.

1223 CCR § 355.6.

3 Water Code § 10721(v).

4 Water Code § 10733(c).

1523 CCR §§ 355.2(e)(1).

16 23 CCR §§ 355.2(e)(3).

723 CCR § 355 et seq.

8 23 CCR § 350 et seq.
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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.”"?

When reviewing a revised or amended Plan that was previously determined to be
incomplete, Department staff primarily assess whether the GSA(s) have taken sufficient
actions to correct any deficiencies identified by the Department.?° A Plan approval does
not signify that Department staff, were they to exercise the professional judgment required
to develop a Plan for the basin, would make the same assumptions and interpretations
as those contained in the revised Plan, but simply that Department staff have determined
that the modified assumptions and interpretations relied upon by the submitting GSA(s)
are supported by adequate, credible evidence, and are scientifically reasonable.
Assessment of a revised or amended Plan previously determined to be incomplete may
involve the review of new information presented by the GSA(s), including models and
assumptions, and a reevaluation of that information based on scientific reasonableness.
In conducting its assessment, Department staff does not recalculate or reevaluate
technical information or perform its own geologic or engineering analysis of that
information.

The recommendation to approve a Plan previously determined to be incomplete is based
on a determination that the GSA(s) have taken sufficient actions (e.g., amended or
revised the Plan) to correct the deficiencies previously identified by the Department that
precluded earlier approval.

3 REQUIRED CONDITIONS

For a Plan that the Department determines to be incomplete, the Department identifies
corrective actions to address those deficiencies that preclude approval of the Plan as
initially submitted. The GSAs in a basin, whether developing a single GSP covering the
basin or multiple GSPs, must attempt to address those corrective actions within the time
provided, not to exceed 180 days, for the Plan to be evaluated by the Department.

3.1 INCOMPLETE RESUBMITTAL

GSP Regulations specify that the Department shall evaluate a revised GSP in which the
GSAs have taken corrective actions within 180 days from the date the Department issued
an incomplete determination to address deficiencies.?’

The Department issued the incomplete determination on January 28, 2022. The GSAs
submitted a revised GSP to the Department on July 26, 2022, in compliance with the 180-
day deadline.

1923 CCR § 355.4(b).
20 23 CCR §§ 355.2(e)(3)(C).
2123 CCR § 355.4(a)(4).

California Department of Water Resources
Sustainable Groundwater Management Program Page 5 of 45



GSP Assessment Staff Report August 4, 2023
San Joaquin Valley - Merced Subbasin (No. 5-022.04)

4 DEFICIENCY 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.

In its initial incomplete determination, the Department identified deficiencies in the Plan
which precluded the Plan’s approval in January 2022.%2 In January 2022 the GSAs were
given 180 days to take corrective actions to remedy the identified deficiencies. Consistent
with the GSP Regulations, Department staff have evaluated the revised 2022 Plan to
determine if the GSAs have taken sufficient actions to correct the deficiencies.

4.1 DEFICIENCY 1. THE GSP LACKS SUFFICIENT JUSTIFICATION FOR IDENTIFYING
THAT UNDESIRABLE RESULTS FOR CHRONIC LOWERING OF GROUNDWATER
LEVELS, LAND SUBSIDENCE, AND DEPLETION OF INTERCONNECTED SURFACE
WATERS CAN ONLY OCCUR IN CONSECUTIVE NON-DRY WATER YEAR TYPES.

4.1.1 Corrective Action 1

The Department defined the following corrective actions related to the water year type
criteria specified for undesirable results in the Incomplete Determination issued on
January 28, 2022:

a) Department staff believe the management approach described in the GSP, which
couples minimum thresholds and measurable objectives that account for
operational flexibility during dry periods with a definition of undesirable results that
disregards minimum threshold exceedances in all years except consecutive below
normal, above normal, or wet years, to be inconsistent with the objectives of
SGMA. Therefore, the GSAs should remove the water-year type requirement from
the GSP’s undesirable result definition.

b) The GSP should be revised to include specific projects and management actions
the GSAs would implement to offset drought-year groundwater level declines.

c¢) The GSAs should thoroughly explain how their approach avoids undesirable
results for subsidence and depletion of interconnected surface waters, as SGMA

22 Incomplete Determination of the 2020 Merced Subbasin Groundwater Sustainability Plan, Department
of Water Resources, January 28, 2022.
https://sgma.water.ca.gov/portal/service/gspdocument/download/7782.
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does not include an allowance or exemption for those conditions to continue in
periods of drought.

d) The GSAs should revise the GSP to describe how they would address drinking
water impacts caused by continued overdraft during the period between the start
of GSP implementation and achieving the sustainability goal. If the GSP does not
include projects or management actions to address those impacts, the GSP should
contain a thorough discussion, with supporting facts and rationale, explaining how
and why the GSAs determined not to include specific actions to mitigate drinking
water impacts from continued groundwater lowering below pre-SGMA levels.

e) The GSP should be revised to explain how the GSAs will assess groundwater
quality degradation in areas where further groundwater level decline, below historic
lows, is allowed via the minimum thresholds. The GSAs should further describe
how they will coordinate with the appropriate groundwater users, including drinking
water, environmental, and irrigation users as identified in the GSP. The GSAs
should also discuss efforts to coordinate with water quality requlatory agencies and
programs in the Subbasin to understand and develop a process for determining if
continued lowering of groundwater levels is resulting in degraded water quality in
the Subbasin during GSP implementation.

4.1.2 Evaluation

To address the identified deficiencies, the GSAs have supplemented portions of the Plan
related to the use of consecutive non-dry water year types in the definition of undesirable
results for chronic lowering of groundwater levels, land subsidence, and depletion of
interconnected surface waters. Specifically, descriptions supporting undesirable results,
projects and management actions, and other factors related to drought-years have been
further detailed and/or revised.

4.1.2.1 Undesirable Results (1a)

The Department’s Incomplete Determination notified the GSAs that the management
approach described in the 2019 GSP of coupling minimum thresholds and measurable
objectives with a definition of undesirable results that disregards minimum threshold
exceedances in all years except consecutive below normal, above normal, or wet years
(non-dry years), was inconsistent with the objectives of SGMA. In response to component
1a of the corrective action, the GSAs removed the water-year type requirement of two
consecutive non-dry years from the GSP’s undesirable results definition for chronic
lowering of groundwater levels,?® land subsidence,?* and depletion of interconnected
surface waters by proxy of groundwater levels. The 2022 Plan now states that undesirable
results for chronic lowering of groundwater levels occur when November groundwater
levels at greater than 25 percent of representative monitoring wells (at least 6 of 21) fall

23 Merced Subbasin 2022 GSP Redline, Section 3.3.1, pp. 247-248.
24 Merced Subbasin 2022 GSP Redline, Section 3.7.1, p. 265.
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below their minimum thresholds for two consecutive years.?®> Department staff conclude
that the removal of the water year type aspect of the undesirable result has addressed
component 1a of the corrective action.

4.1.2.2 Projects and Management Actions to Offset Drought-Year Declines (1b)
Because of the original definition of undesirable results, the Department’s Incomplete
Determination stated “the GSP does not present specific detail for how projects and
management actions, in conjunction with the proposed chronic lowering of groundwater
levels sustainable management criteria, will offset drought-related groundwater
reductions and avoid significant and unreasonable impacts when groundwater levels
identified as minimum thresholds are potentially exceeded for an extended period of time
in the absence of two consecutive non-dry years.” In addition to removing the water-year
type component of the undesirable results definition for chronic lowering of groundwater
levels, minimum thresholds have been revised from the construction depth of the
shallowest domestic well within a 2-mile radius to the fall 2015 groundwater level
measurement available recorded at each representative monitoring well.?8 Although the
2022 Plan does not provide details of specific new projects to offset drought-year
groundwater level declines, because the GSAs have updated the definition of undesirable
results for chronic lowering of groundwater levels to remove the water-type and updated
their minimum threshold values, Department staff believe component 1b of the corrective
action has been addressed.

4.1.2.3 Subsidence and Depletion of Interconnected Surface Waters (1c)

The Department’s Incomplete Determination notified the GSAs that while SGMA states
that overdraft resulting in groundwater level or groundwater storage declines during
periods of drought could be managed with increases during other periods, SGMA does
not extend this premise to land subsidence and depletions of interconnected surface
water. Component 1c of the corrective action stated that the GSAs should thoroughly
explain how their approach avoids undesirable results for subsidence and depletion of
interconnected surface waters. The Plan did not provide revisions describing how
undesirable results for subsidence and depletion of interconnected surface waters would
be avoided with the water-year type requirement of two consecutive non-dry years.
Instead, the GSAs removed the water-year type requirement of two consecutive non-dry
years from the GSP’s undesirable result definition for chronic lowering of groundwater
levels,?” land subsidence,?® and depletion of interconnected surface waters by proxy of
groundwater levels. Department staff believe component 1c of the corrective action has
been addressed by the GSAs because the Plan no longer uses the water-year type
requirement of two consecutive non-dry years in the definition of undesirable results for

25 Merced Subbasin 2022 GSP Redline, Section 3.3.1, pp. 247-248.
26 Merced Subbasin 2022 GSP Redline, Section 3.3.2, p. 250.
27 Merced Subbasin 2022 GSP Redline, Section 3.3.1, pp. 247-248.
28 Merced Subbasin 2022 GSP Redline, Section 3.7.1, p. 265.
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land subsidence and depletion of interconnected surface waters (by proxy of groundwater
levels).

4.1.2.4 Addressing Drinking Water Impacts Caused by Continued Overdraft (1d)

The Department’s Incomplete Determination letter notified the GSAs that SGMA requires
GSAs to consider the interests of all groundwater beneficial uses and users and to
implement their GSPs to mitigate overdraft conditions.?® Component 1d of the corrective
action stated that GSAs should revise the GSP to describe how they would address
drinking water impacts caused by continued overdraft during the period between the start
of GSP implementation and achieving the sustainability goal. In response, the Plan
includes details stating that the GSAs will lead the development of a Domestic Well
Mitigation Program to respond to adverse impacts experienced by domestic well users
located in areas where post-2015 regional overdraft conditions are causing declining
groundwater levels that interfere with groundwater production or quality.3° The Plan
describes that through a Proposition 218 election, scheduled for July 19, 2022,3" the
Merced Subbasin GSA is establishing a fund with a maximum annual collection of
$200,000 and a total maximum of $800,000 that will provide “a portion of the near-term
funding for the to-be-defined mitigation program.” The Plan also states that coordination
with other GSAs, including roles and responsibilities, will be completed by 2025 and that
potential mitigation measures of the Domestic Well Mitigation Program may include, but
are not limited to: bottled water delivery, setting pumps deeper, water treatment,
connection to public water systems and other actions.3?

Department staff believe the establishment of this mitigation program and the Proposition
218 funding demonstrates the GSAs’ commitment to addressing drinking water impacts.
However, the Plan indicates Domestic Well Mitigation Program will not be initiated until
there is demonstrated need. In Section 4.2.2 of this Staff Report, Department staff
articulate the need for the Plan to identify the impacts to beneficial uses and users during
Plan Implementation. Given that the Plan identifies interim milestones below historical
lows and below the minimum thresholds, Department staff recommend the Domestic Well
Mitigation Program should be in place and initiated prior to the need so as not to delay
implementation if impacts occur. Based on staff evaluation in Section 4.2.2, the GSA
should describe whether the Domestic Well Mitigation Program corresponds with the
projected impacts to beneficial uses and users. As Plan implementation carries out, the
GSA should monitor the implementation need for the program and assess if additional
funding beyond the $800,000 is needed to further mitigation or other approaches.
Department staff also encourage the GSAs to review the Department’s April 2023 guidance
document titled Considerations for Identifying and Addressing Drinking Water Well Impacts

2923 CCR §§ 355.4(b)(4), 355.4(b)(6).

30 Merced Subbasin 2022 GSP Redline, Section 6.2.3, pp. 325-328.

31 Water Year 2022 Annual Report states it passed under the Compliant Funding Mechanism for Phase 1.
32 Merced Subbasin 2022 GSP Redline, Section 6.2.3, pp. 325-326.
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guidance to assist its Program implementation.®* (See Recommended Corrective Action
1a)

4.1.2.5 Degradation of Groundwater Quality (1e)

The Department’s Incomplete Determination notified the GSAs that the GSP does not
explain how groundwater level declines allowed by the established minimum thresholds
relate to the degradation of water quality and that the GSAs should explain how they will
coordinate with groundwater users and agencies to assess groundwater quality
degradation in areas where further groundwater level decline, below historic lows, is
allowed via the minimum thresholds. In response and as described in Section 4.2.2 below,
the Plan describes that the minimum thresholds for groundwater levels have been revised
to correspond to 2015 groundwater elevations and the measurable objectives are at
November 2011 groundwater levels. ** However, the GSAs intend to manage the
Subbasin with interim milestones set below 2015 levels and below historical lows at
certain representative monitoring sites.®> The Plan describes that a potential water quality
concern with groundwater level declines is that dewatering of portions of an aquifer can
cause the migration of low-quality groundwater or changes in aquifer chemistry. The Plan
explains that groundwater quality degradation is “not expected in the long-term” as a
result of the “short-term nature” of potentially limited declines below 2015 elevations (i.e.,
meeting the interim milestones in 2025 and 2030) because of the GSASs’ desire to operate
at the measurable objectives groundwater levels, which are expected to be above 2015
groundwater elevations by 2040.3¢ The Plan describes that groundwater quality impacts
will be assessed using the groundwater quality minimum threshold for salinity and
groundwater quality monitoring coordination activities including monthly reviews of data
from GeoTracker and other entities, quarterly check-ins with existing monitoring
programs, review of monitoring reports, and meetings with the Regional Water Quality
Control Board, Merced County Division of Environmental Health, and the Eastern San
Joaquin Water Quality Coalition.

While Department staff regard the revised minimum thresholds to 2015 groundwater
levels to be a significant improvement relative to the 2020 Plan, the GSAs have not
thoroughly explained the impacts on water quality by operating the basin below historical
lows during Plan implementation prior to reaching sustainability. The Plan does not
describe how impacts of potential degradation of groundwater that may occur during Plan
implementation with the anticipation that groundwater levels will drop below historic lows
and could persist in the Subbasin even if groundwater levels return to 2015 groundwater
levels. The Plan describes coordination with water quality regulatory agencies and
programs, but has not described how coordination with appropriate groundwater users,
including water, environmental, and irrigation users will be conducted and how such
coordination will be utilized to address groundwater quality degradation, should it occur

33 https://water.ca.gov/Programs/Groundwater-Management/Drinking-Water-Well

34 Merced Subbasin 2022 GSP Redline, Section 3.3.2, p. 250 and Section 3.3.3, p. 253.
35 Merced Subbasin 2022 GSP Redline, Section 3.6.2, p. 262.

36 Merced Subbasin 2022 GSP Redline, Section 3.6.2, p. 262; Appendix F.
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during Plan implementation. Department staff do not regard these remaining issues as
sufficiently serious to preclude approval at this time, but staff recommend the GSAs
describe how potential impacts to degradation of groundwater quality will be managed.
(See Recommended Corrective Action 1b).

4.1.3 Conclusion

Overall, Department staff believe the GSAs have taken sufficient action to address
deficiencies identified. Staff conclude that the removal of the requirement of having
consecutive non-dry water year types in the definition of undesirable results for chronic
lowering of groundwater levels, land subsidence, and depletion of interconnected surface
waters allows the GSAs to manage the Subbasin as intended by SGMA. The Plan also
provides a description of the drinking water impacts caused by continued overdraft.
However, as highlighted in the recommended corrective actions, the GSP should include
additional supporting technical details and clarification by the next periodic evaluation.

4.2 DEFICIENCY 2. THE GSP DOES NOT PROVIDE SUFFICIENT INFORMATION TO
SUPPORT THE SELECTION OF CHRONIC LOWERING OF GROUNDWATER LEVELS
SUSTAINABLE MANAGEMENT CRITERIA.

4.21 Corrective Action 2

The Department defined the following corrective actions related to the chronic lowering
of groundwater levels sustainable management criteria deficiency in the Incomplete
Determination issued on January 28, 2022:

a) As required by the GSP Regulations, the GSP must provide a description of how
the minimum thresholds may affect the interests of beneficial uses and users of
groundwater or land uses and property. In particular, the GSAs should address the
apparent or potential discrepancies between the stated rationale for the minimum
thresholds versus the results of multiple studies showing a potentially significant
number of well impacts if groundwater levels are operating near those minimum
thresholds. Furthermore, the GSAs should explain whether other drinking water
users that may rely on shallow wells, such as public water systems and state small
water systems, were considered in the GSAS’ site-specific thresholds. If not, the
GSAs should conduct outreach with those users and incorporate their shallow
wells, as applicable, into the site-specific minimum thresholds and measurable
objectives.

4.2.2 Evaluation
The Department’s Incomplete Determination notified the GSAs that public comments and
publicly available reports analyzing the effects of the groundwater level minimum

California Department of Water Resources
Sustainable Groundwater Management Program Page 11 of 45



GSP Assessment Staff Report August 4, 2023
San Joaquin Valley - Merced Subbasin (No. 5-022.04)

thresholds proposed in the 2019 GSP on well infrastructure, indicated the potential for
more than 1,000 domestic wells to go dry at those thresholds. %’

In response to the corrective action, the GSAs revised the chronic lowering of
groundwater levels minimum thresholds from the construction depth of the shallowest
domestic well within a 2-mile radius of a representative monitoring well to the fall 2015
groundwater level measurement recorded at each representative monitoring well.*® The
Plan explains that the groundwater level minimum thresholds based on fall 2015
groundwater levels are consistent with the avoidance of significant and unreasonable
impacts to other sustainability indicators. *®* The Plan explains that the minimum
thresholds will keep groundwater elevations generally above levels that have been
experienced in the past, and that impacts to shallow well users and other beneficial users
of groundwater will generally not exceed what has historically been experienced in the
Subbasin.*® Furthermore, the Plan states that minimum thresholds established at fall
2015 groundwater levels are consistent with the avoidance of significant and
unreasonable impacts for subsidence, water quality, and depletions of interconnected
surface water.

In revising the sustainable management criteria for chronic lowering of groundwater
levels, the GSAs also revised the measurable objectives and the interim milestones. The
measurable objectives were changed from projected average future groundwater levels
for years 2040 to 2090 in the 2019 Plan, to the fall 2011 groundwater levels at
representative wells with available data in the 2022 Plan; wells without available
groundwater level data were calculated using estimates of historical groundwater levels
in November 2011 from the Merced Water Resources Model.*! Interim milestones have
been revised, raised approximately 80 feet from the previous values; however, when
examining the hydrographs provided, Department staff note they are frequently below
historical lows.*?> The GSAs have conducted a modeling analysis using the revised
groundwater level minimum thresholds (2015 water levels) to understand impacts to
beneficial uses and users, specifically domestic well users, and state that there is no
indication that a domestic well mitigation program would be necessary. 43 The Plan does
not provide the results of this analysis to further explain why the GSAs believe the
mitigation program would not be necessary.

37 See public comments submitted to the Department on the SGMA Portal from the State Water Resources
Control Board, which concluded between 395 to 1,195 domestic wells outside or above the Corcoran Clay
could go dry at the minimum thresholds. A study by a group affiliated with UC Davis found 415 wells could
go dry at the minimum threshold (see Table 3 in the paper: Bostic, Darcy; Kristen Dobbin; Rich Pauloo;
Jessica Mendoza; Michael Kuo; Jonathon London. 2020. Sustainable for Whom? The Impact of
Groundwater Sustainability Plans on Domestic Wells. UC Davis Center for Regional Change).

38 Merced Subbasin 2022 GSP Redline, Section 3.3.2, p. 250.

39 Merced Subbasin 2022 GSP Redline, Section 3.3.2, pp. 250-251.

40 Merced Subbasin 2022 GSP Redline, Section 3.3.2, p. 250.

41 Merced Subbasin 2022 GSP Redline, Section 3.3.3, pp. 253-254.

42 Merced Subbasin 2022 GSP Redline, Table 3-1, p. 257.

43 Merced Subbasin 2022 GSP Redline, Section 6.2.3, p. 325.
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The corrective action associated with Deficiency 2 also indicted the GSAs should explain
whether other drinking water users that may rely on shallow wells, such as public water
systems and state small water systems, were considered in the GSASs’ site-specific
thresholds. To address the remaining portion of the corrective action, the GSAs used
Merced County’s electronic well permitting database to determine the shallowest
domestic or public water system well depth within five miles (revised from two in the 2019
Plan) of each representative monitoring well and evaluate the impact of the revised
minimum thresholds.*4

Overall, while the GSP does not articulate the specific impacts to beneficial uses and
users of groundwater and land uses and property during this time, it is apparent to
Department staff that the Plan intends for the Subbasin to experience undesirable results
related to groundwater levels prior to reaching sustainability in 2040. Given that the
interim milestones are now higher than the previous minimum thresholds, Department
staff assume the impacts are less than originally described in the Incomplete
Determination Staff Report.4® Furthermore, the Plan states that the GSAs recognize the
importance of access to safe drinking water and, as described in Section 4.1.2.4 of this
Staff Report, are establishing a Domestic Well Mitigation Program that would implement
mitigation measures for domestic wells dewatered by regional declines in groundwater
levels.4®

Department staff believe that establishing minimum thresholds at 2015 groundwater
levels and the implementation of a well mitigation program to be reasonable means of
mitigating overdraft to achieve sustainability by 2040. However, Department staff note the
GSAs intend to continue overdraft before 2040 based on the revised interim milestones,
which after examining the hydrographs provided, are frequently below historical lows.*’
While SGMA and the GSP Regulations does not preclude undesirable results during Plan
implementation, undesirable results cannot remain or continue after 20 years of Plan
implementation. Department staff are concerned because impacts to other sustainability
indicators (such as subsidence and water quality) will not recover in the same manner
that groundwater levels can. Department staff believe that additional assessment is
needed to understand the impacts to beneficial uses and users from continued overdraft,
including what impacts may result if groundwater levels reach the revised interim
milestones in 2025 and 2030, prior to reaching sustainability in 2040. This would include
an analysis of how many wells may go dry during Plan implementation, for how long they
may go dry, and the impacts to land uses and property interests. Department staff
recommend the GSAs provide an impact analysis identifying the anticipate wells that may
go dry during Plan implementation and explanation of how the mitigation program will be

44 Merced Subbasin 2022 GSP Redline, Section 3.3.2, p. 251.

45 https://sgma.water.ca.gov/portal/gsp/assessments/9.

46 Merced Subbasin 2022 GSP Redline, Section 3.3.1, p. 248.

47 Merced Subbasin 2022 GSP Redline, Section 3.3.3, pp. 253-256.
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applied during the period of time in which the Subbasin will be operating below minimum
thresholds. (See Recommended Corrective Action 2)

4.2.3 Conclusion

At this time, Department staff believe the GSAs have taken sufficient action to address
the deficiency identified. The Plan’s revised minimum thresholds and measurable
objectives for the chronic lowering of groundwater levels appear to Department staff to
be a notable improvement for the protection of shallow wells since the revised minimum
thresholds have been increased by an average of 106 feet. Department staff believe that
the details provided in the Plan regarding the Domestic Well Mitigation Program show
improved efforts to consider the beneficial uses and users of drinking water. Staff
conclude that the Plan provides a sufficient assessment to support the selection of chronic
lowering of groundwater levels sustainable management criteria. However, as highlighted
in the recommended corrective action, the Plan should further describe the impacts to
groundwater users.

4.3 DEFICIENCY 3. THE GSP DOES NOT PROVIDE SUFFICIENT INFORMATION TO
SUPPORT THE SELECTION OF LAND SUBSIDENCE SUSTAINABLE MANAGEMENT
CRITERIA.

4.3.1 Corrective Action 3
The Department defined the following corrective actions related to the land subsidence
deficiency in the Incomplete Determination issued on January 28, 2022:

a) The GSAs should identify the amount of subsidence that can be tolerated by critical
infrastructure during the implementation of the GSP. This identification should be
supported by information on the effects of subsidence on land surface and
groundwater beneficial uses and users, and the amount of subsidence that would
substantially interfere with those uses and users.

b) If, pending resolution of this corrective action, rates of delayed or residual
compaction are used to inform minimum thresholds or measurable objectives, then
information should be provided to substantiate those rates, or explanation should
be provided for how those rates will be evaluated as a data gap.

¢) The GSAs should revise their minimum thresholds and measurable objectives for
land subsidence to reflect the intent of SGMA that subsidence be avoided or
minimized once sustainability is achieved. The GSAs should explain how the
implementation of the projects and management actions is consistent both with
achieving the long-term avoidance or minimization of subsidence and with not
exceeding the tolerable amount of cumulative subsidence (i.e., less than
substantial interference).
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4.3.2 Evaluation

To address the identified deficiency, the GSAs have supplemented portions of the Plan
related to the selection of land subsidence sustainable management criteria. Specifically,
how these criteria would affect the amount of tolerable subsidence by critical
infrastructure, rates of delayed or residual compaction, and avoiding or minimizing
subsidence have been further detailed and/or revised.

To address the deficiency, the Plan establishes revised minimum thresholds to not allow
subsidence, amending the minimum thresholds from a subsiding rate of -0.75 feet per
year (ft/yr) to O ft/yr. The Plan also identifies a total uncertainty of subsidence to be -0.16
ft/yr, meaning any amount of subsidence less than -0.16 ft/yr would be considered within
the uncertainty of measurement and considered 0 ft/yr. The Plan states that this minimum
threshold is consistent with the sustainable management criteria for groundwater levels
which seeks to keep levels above 2015 conditions by 2040. The GSAs also revised the
measurable objective rate from -0.25 ft/yr to O ft/yr. The Plan allows for minimum threshold
exceedances throughout the duration of the implementation phase with the proposed
interim milestones, which were revised from a consistent -0.25 ft/yr to -0.75 ft/yr by 2025
(which the 2022 GSP states is slightly higher than actual subsidence rates experienced
in the Subbasin between 2011 and 2018), to -0.5 ft/yr by 2030, and -0.25 ft/yr by 2035.4®

4.3.2.1 Amount of Tolerable Subsidence by Critical Infrastructure (3a)

The Department’s Incomplete Determination notified the GSAs that the 2019 GSP the
amount of subsidence that can be tolerated by critical infrastructure is necessary to
properly identify what would be significant and unreasonable because it would
substantially interfere with land surface and groundwater beneficial uses and users.

To address component 3a of the corrective action, the Plan identifies the Eastside Bypass
(located in the southwest corner of the Subbasin) as the largest conveyance facility that
has the potential to be damaged or have reduced flood conveyance capacity due to
subsidence within the Subbasin.*® The Plan adds that the San Joaquin River Restoration
Program’s 2020 Channel Capacity Report®® analyzed the impacts of projected total
subsidence, from 2016 through 2031, on the flow capacity of the Middle Eastside Bypass
and that by 2031, three reaches will be impacted by subsidence with indirect impacts on
a fourth reach.%' In 2020, levee improvements were implemented in one of the three
reaches of the Middle Eastside Bypass to resolve flow capacity concerns which
eliminated the projected 2031 subsidence impacts in this particular reach. Considering
that the Plan does not provide details regarding levee improvements for the other two

48 Merced Subbasin 2022 GSP Redline, Section 3.7.2, pp. 265-268.

4% Merced Subbasin 2022 GSP Redline, Section 3.7.1, p. 265.

50 Department of Water Resources, 2020. Channel Capacity Report, 2020 Restoration Year, Appendix B -
Evaluation of the Effects of Future Subsidence on Capacity up to 2,500 cfs in Reach 4A and Middle Eastside
Bypass. Retrieved from https://www.restoresjr.net/wp-content/uploads/2020/02/Appendix-B_508.pdf

51 Merced Subbasin 2022 GSP Redline, Section 2.2.5, p. 183.
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reaches of the Middle Eastside Bypass, Department staff have concerns about impacts
to beneficial uses and users resulting further subsidence.

While Department staff are encouraged by the updated sustainable management criteria,
the Plan still does not identify a total amount of subsidence which would be considered
significant and unreasonable. The interim milestones established allow for more than 7.5
feet of subsidence by 2040. Based on the minor amount of subsidence anticipated
between now and 2025, Department staff believe this does not preclude approval at this
time. However, given that the Plan intends to both experience minimum threshold
exceedances, which may likely result in undesirable results related to water levels and
project that subsidence will be 0 ft/yr only by and after 2040, Department staff recommend
identifying the total cumulative subsidence for critical infrastructure by the periodic
evaluation. (See Recommended Corrective Action 3a).

4.3.2.2 Rates of Delayed or Residual Compaction (3b)

The Department’s Incomplete Determination letter notified the GSAs that delayed or
residual compaction rates should be substantiated with data and analyses or provide an
explanation that details how those rates will be evaluated as a data gap. In response to
component 3b of the corrective action, the GSAs revised minimum thresholds®? and
measurable objectives® to 0 ft/yr. Because of this attempt by the GSAs to avoid
subsidence (with a zero tolerance), it does not appear to Department staff that the GSAs
used rates of delayed or residual compaction to inform the development of minimum
thresholds and measurable objectives. However, the Plan does state that revised interim
milestones are based on an expectation of “continuing”-which Department staff interpret
to mean delayed or residual-compaction, due to historical dewatering of the aquifer.%*
Additionally, the Plan allows for minimum threshold exceedances during Plan
implementation as indicated above with the proposed interim milestones.

Although SGMA and the GSP Regulations indicate that for a basin to be sustainably
managed the basin experience no undesirable results only after 20 years of plan
implementation. Unlike other indicators, SGMA calls for subsidence to be avoided or
minimized.% This does mean that undesirable results from subsidence during plan
implementation are not allowable, because undesirable results that occur during plan
implementation may still exist and persist to 2040 and beyond. For instance, subsidence
that occurs during early Plan implementation that causes lasting impacts to infrastructure,
like flood control structures, that substantially interferes with the infrastructure’s
operations and utility in 2040 and beyond, constitutes an undesirable result under SGMA
and would indicate that the basin is not being sustainably managed. Department staff
believe that the Plan’s revisions to the land subsidence sustainable management criteria
with the goal of arresting subsidence is consistent with the intent of SGMA and component

52 Merced Subbasin 2022 GSP Redline, Section 3.7.2, p. 267.

53 Merced Subbasin 2022 GSP Redline, Section 3.7.3, pp. 267-268.
5 Merced Subbasin 2022 GSP Redline, Section 3.7.3, p. 268.

5% Water Code § 10720.1(e).
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3b of the corrective action has been sufficiently addressed. However, because of the
Plan’s continued allowance of minimum threshold exceedances during the
implementation period (i.e., allowing subsidence at the interim milestone rates) due to
planned overdraft, along with documentation of potential impacts of subsidence on the
Middle Eastside Bypass, Department staff believe that this is not consistent with the intent
of SGMA to avoid or minimize subsidence. The Plan should include additional details
describing measures that consider and disclose the current and potentially lasting impacts
of subsidence on land uses and groundwater beneficial uses and users as described
above in Recommended Corrective Action 3a.

4.3.2.3 Avoiding or Minimizing Subsidence with Sustainable Management Criteria (3c)
The Department’s Incomplete Determination letter stated the GSAs should revise their
minimum thresholds and measurable objectives for land subsidence to reflect the intent
of SGMA that subsidence be avoided or minimized once sustainability is achieved, and
that the GSAs should explain how the implementation of the projects and management
actions is consistent with both achieving long-term avoidance or minimization of
subsidence and with not exceeding the tolerable amount of cumulative subsidence (i.e.,
less than substantial interference). In response to component 3c of the corrective action,
as described above, the GSAs revised minimum thresholds ¢ and measurable
objectives®’ to 0 ft/yr and will ramp down at each interim milestone to 0 ft/yr. The Plan
describes that the 2025 interim milestone is slightly higher than actual subsidence rates
experienced between 2011 and 2018 in the Subbasin and that subsequent interim
milestones are reduced as projects and management actions are implemented.%8

In the establishment of the minimum threshold, the Plan describes the application of a
level of uncertainty to measurements, claiming that the survey measurements have a
vertical accuracy of plus or minus 2.5 centimeters. The Plan proposes adding these
uncertainty values so that when two measurements are taken the Agencies consider the
total uncertainty in subsidence to be 5 centimeters, which equals approximately -0.16
ft/yr. By this rationale, the Plan assumes that subsidence values less than 0.16 ft/yr are
within the uncertainty of measurement and considered to be compliant with the minimum
threshold of 0 ft/yr.5® Department staff believe this approach, involving the compounding
of uncertainty values, to be inconsistent with standard practices. When multiple
measurements are taken at the same location, they are being compared to the same
baseline measurement and, in turn, have the same single level of uncertainty. While it's
understandable that there be an allowance for a level of uncertainty, it appears the Plan
allows for the continued subsidence if the rate is less than 0.16 ft/yr. Department staff
recommend the Plan revise its application of the level of uncertainty as it relates to

56 Merced Subbasin 2022 GSP Redline, Section 3.7.2, pp. 265-267.
57 Merced Subbasin 2022 GSP Redline, Section 3.7.3, pp. 267-268.
58 Merced Subbasin 2022 GSP Redline, Section 3.7.3, p. 268.
59 Merced Subbasin 2022 GSP Redline, Section 3.7.3, p. 267.
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subsidence measurements according to standard professional practices. (See
Recommended Corrective Action 3b)

The Plan states the Above Corcoran Sustainable Management Criteria Adjustment
Consideration Management Action will assist in avoiding declines in groundwater levels
below historical levels, which in turn will reduce the risk of subsidence. This management
action will redirect pumping from the “Below Corcoran Clay” principal aquifer to "Above
Corcoran Clay” principal aquifer.®® Principal Aquifers are described in further detail in
Section 5.2.1 of this Staff Report. The proposed management action would modify the
groundwater level sustainable management criteria for all or a portion of the “Above
Corcoran Clay” Principal Aquifer in order mitigate subsidence impacts by directing
pumping from the Below Corcoran Clay Principal Aquifer to the Above Corcoran Clay.
The Plan states that because much of the Above Corcoran Clay Principal Aquifer has
historically had lower levels of water use, minimum thresholds are likely to be high and
describes that because the aquifer does not have many domestic wells and is not
considered to contribute to subsidence, sustainable management criteria for chronic
lowering of groundwater levels could be revised. The Plan states that if this management
action were to be selected, it would take place prior to 2025 through the submittal of a
revised GSP (which Department Staff assume the GSAs mean the periodic evaluation)
and that recharge projects may be considered “for pairing with increased pumping from
above the clay.”®"

Department staff believe the changes to the minimum threshold and measurable
objectives are good steps taken by the Agencies to reach sustainability and address
component 3c of the corrective action; however, given the adjustments to the interim
milestones Department staff encourage the Agencies to address the recommended
corrective actions.

4.3.3 Conclusion

Overall, Department staff believe the GSAs have taken sufficient action to address the
deficiency identified. Staff conclude that the zero tolerance for land subsidence minimum
thresholds and measurable objectives is commensurate with the understanding of SGMA.
However, the recommended corrective actions should be considered by the next periodic
evaluation for further advancement of the sustainable management criteria. Department
staff have also provided evaluation of the monitoring network, in Section 5.4 of this Staff
Report, for the Subbasin based on the changes made to the sustainable management
criteria.

60 Merced Subbasin 2022 GSP Redline, Section 3.7.3, p. 327.
61 Merced Subbasin 2022 GSP Redline, Section 6.2.4, pp. 327-328.
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5 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.

The Department staff's evaluation of the likelihood of the Plan to attain the sustainability
goal for the Basin is provided below. Department staff consider the information presented
in the Plan to satisfy the general requirements of the GSP Regulations.

5.1 ADMINISTRATIVE INFORMATION

The GSP Regulations require each Plan to include administrative information identifying
the submitting Agency, describing the plan area, and demonstrating the legal authority
and ability of the submitting Agency to develop and implement a Plan for that area.®?

The Plan was developed jointly by the Merced Irrigation-Urban Groundwater
Sustainability Agency, the Merced Subbasin Groundwater Sustainability Agency, and
Turner Island Water District Groundwater Sustainability Agency #1. The GSAs developed
a Memorandum of Understanding (MOU) that provides the basis for the agreement of the
three GSAs to work together to develop and implement a GSP for the Merced Subbasin.®3
The GSAs were guided by recommendations from a Coordination Committee and
Stakeholder Advisory Committee.

The Plan estimates implementation will cost between $1.2 million and $1.6 million per
year with projects and management actions costing an estimated $22.9 million.* The
Plan describes that the GSAs will develop a financing plan for the overall implementation
of the GSP; financing options under consideration by the GSAs include pumping fees,
assessments, loans, and grants; and that costs for project implementation will be shared
based on project beneficiaries. The costs of overall GSP administration are expected to
be shared by the three GSAs consistent with the cost share in the MOU.

The description of the Plan Area consists of details related to the area covered by the
Plan, boundaries of agencies, land use designations, water use, density of wells, water
monitoring programs, and land use plans. The majority of the Subbasin is covered by the
Merced Irrigation-Urban GSA and the Merced Subbasin GSA with a minor portion

6223 CCR § 354.2 et seq.
63 Merced Subbasin 2019 GSP, Section 1.1.3, p. 28.
64 Merced Subbasin 2019 GSP, Section 1.1.3.3, p. 31.
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covered by the Turner Island Water District GSA-1.%° The Subbasin is bordered to the
north by the Turlock Subbasin, to the south by the Chowchilla Subbasin, to the west by
the Delta-Mendota Subbasin, and to the east by the Sierra Nevada foothills.?® The Plan
describes that land use patterns in the Subbasin are dominated by agricultural uses.
Federal and State lands associated with wildlife refuge areas are primarily on the western
part of the Subbasin along the San Joaquin River.®” A map showing the Subbasin and
adjacent subbasins is shown in Figure 1 below.
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Figure 1. Merced Subbasin Location Map

The Plan provides a general description of existing land use plans, surface water supply,
and demands in the Subbasin.®® In particular, the Plan describes that in 2015, Merced
County implemented a new well permitting program for any new, replacement, back-up,
and De Minimis well construction.®® Program applicants must provide information about
groundwater elevation estimates, land elevation estimates, land subsidence rate

85 Merced Subbasin 2019 GSP, Figure 1-5, p. 4
56 Merced Subbasin 2019 GSP, Figure 1-2, p. 4
57 Merced Subbasin 2019 GSP, Figure 1-7, p. 4
68 Merced Subbasin 2019 GSP, Section 1.2.2.4, pp. 53-54 and Section 1.2.3, pp. 58-64.
89 Merced Subbasin 2019 GSP, Section 1.2.3.3, p. 65.
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estimates, depth to Corcoran Clay, and other basic well characteristics. The new well
permitting program does not allow groundwater to be “exported”, meaning used outside
of the same basin from which it is extracted, without an exemption claim.

Beneficial uses and users of groundwater include: municipalities, utilities, or other public
water districts that provide groundwater as a drinking water supply; agricultural purveyors;
individual private supply wells; and the environment.”® Department staff assume that the
use of “private” supply wells, introduced elsewhere in the GSP to include “agricultural-
private” and “urban-private”,”! is interchangeable with “domestic” well use in the GSP.
For the environment, the Plan states that the U.S. Fish & Wildlife Service operates several
wildlife refuges/management areas in the Subbasin that are supported by groundwater,
and that there are additional wetlands and other groundwater-dependent ecosystems
throughout the Subbasin.”?

The Plan provides a list of public meetings where the GSP was discussed from January
2018 through June 2019, including GSA board meetings, Coordination Committee
meetings, stakeholder advisory committee meetings, and public workshops. Public
comments received during Plan development including meeting notes from the
Stakeholder Advisory Committee, Coordination Committee, and Public Workshops are
included in Appendix B of the GSP.”3 Public comments regarding the Plan were reviewed,
categorized, and addressed in Appendix O of the GSP.”* Attachments to Appendix O
include public comment letters and comments from the joint boards meeting, documented
in the meeting minutes.

The Plan describes that as part of the decision-making process, the GSAs were guided
by a Coordination Committee that is composed of up to four representatives from each
GSA and appointed by each respective GSA Board. The Coordination Committee and
GSA Board were also informed by a Stakeholder Advisory Committee which consisted of
community representatives who reviewed groundwater conditions, management issues
and needs, and projects and management actions to improve sustainability in the
Subbasin. The 23 Stakeholder Advisory Committee members were selected by the
Coordination Committee and approved by the GSAs to represent the broad interests and
geography in the region.”® The Plan describes that public engagement was promoted with
the formation of a Stakeholder Engagement Strategy to conduct outreach and develop
engagement throughout the GSP development process.”® Active public participation was
encouraged by accepting public comments at GSA Board meetings, forming a
Stakeholder Advisory Committee, developing a website, coordinating disadvantaged
community outreach efforts, issuing news releases and providing translation

70 Merced Subbasin 2019 GSP, Section 1.2.5.1, p. 66.

7" Merced Subbasin 2019 GSP, Table 2-16, pp. 202-203.

2 Merced Subbasin 2019 GSP, Section 1.2.5.1, pp. 66-68.

73 Merced Subbasin 2019 GSP, Appendix B, pp. 376-574.

74 Merced Subbasin 2019 GSP, Appendix O, pp. 1118-1284.

> Merced Subbasin 2019 GSP, Section 1.2.5.5.1, p. 71.

76 Merced Subbasin 2019 GSP, Section 1.2.5.2, p. 68 and Appendix N, pp. 1094-1117.
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(interpretation) services at public workshops. The Plan describes that the GSAs intend to
inform the public about the status of projects and Plan implementation by providing
opportunities for public participation, access to GSP information online, and by
coordinating with entities that conduct outreach to disadvantaged communities.””

Overall, Department staff believe the GSAs have thoroughly described agency
information, plan area, and notice and communication process, in substantial compliance
with the GSP Regulations.

5.2 BASIN SETTING

The GSP Regulations require information about the physical setting and characteristics
of the basin and current conditions of the basin, including a hydrogeologic conceptual
model; a description of historical and current groundwater conditions; and a water budget
accounting for total annual volume of groundwater and surface water entering and leaving
the basin, including historical, current, and projected water budget conditions.”®

5.2.1 Hydrogeologic Conceptual Model

The GSP Regulations require a descriptive hydrogeologic conceptual model of the basin
that includes a written description supported by cross sections and maps. ”® The
hydrogeologic conceptual model is a non-numerical model of the physical setting,
characteristics, and processes that govern groundwater occurrence within a basin, and
represents a GSA’s understanding of the geology and hydrology of the basin that support
the geologic assumptions used in developing mathematical models, such as those that
allow for quantification of the water budget.8°

The Plan provides a description of the hydrogeologic conceptual model for the Merced
Subbasin that is based on existing geologic and hydrogeologic studies. The Plan
describes that the Subbasin is in the San Joaquin Valley, a broad structural trough
approximately 200 miles long and up to 70 miles wide. The Plan describes that the
Subbasin is bounded by the foothills of the Sierra Nevada Mountain range on the east
and other groundwater subbasins of the Central Valley to the north, south, and west.®?’

The Plan describes that the Subbasin consists of unconsolidated deposits and underlying
consolidated sedimentary rocks of the Valley Springs Formation and the Mehrten
Formation.®? The Corcoran Clay, a bed of laterally extensive reduced (blue/grey) silt and
clay, is described by the GSP as a key feature that restricts vertical groundwater flow in

7 Merced Subbasin 2019 GSP, Section 1.2.5.5.2, p. 71.

78 23 CCR § 354.12 et seq.

7923 CCR § 354.12 et seq.

80 DWR Best Management Practices for the Sustainable Management of Groundwater: Hydrogeologic
Conceptual Model, December 2016: https://water.ca.gov/-/media/DWR-Website/Web-
Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-
Practices-and-Guidance-Documents/Files/BMP-3-Hydrogeologic-Conceptual-Model _ay 19.pdf.

81 Merced Subbasin 2019 GSP, Section 2.1.6.1, p. 111.

82 Merced Subbasin 2019 GSP, Table 2-8, p. 125.
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the Subbasin. The Plan provides a map that depicts that the Corcoran Clay occurs at
depths of approximately 200 feet in the western portion of the Subbasin, becoming
shallower eastward until it pinches out at a depth of approximately 75 feet, generally
corresponding to the pathway of Highway 99.83

The Plan identifies the bottom of the Subbasin as the lowest elevation of fresh water, as
previously mapped based on well measurements of specific conductance of less than
3,000 micromhos per centimeter.®* Data provided by the Plan show that in most parts of
the Subbasin, the base of fresh water is deeper than 500 feet with some wells extending
deeper than the bottom of the Subbasin. The Plan describes that based on a well depth
analysis from March 2018 and the Merced County’s well permit database, 56 wells extend
below what the GSP identifies as the bottom of the Subbasin.®> The GSP states there is
no data available to show that these wells are active but does not indicate that obtaining
such data through surveys or ground truthing is impossible. If any of these wells are
active, their pumping could impact the groundwater management of the Subbasin.
Department staff therefore recommend the GSAs further investigate these wells and
confirm to what extent they are active. If these wells are active, then the GSAs should
determine their groundwater extractions and account for that activity in the Plan, which
may result in a reassessment of the bottom of the Basin. (See Recommended Corrective
Action 4)

The Plan states that the Merced Groundwater Basin Groundwater Management Plan
Update (2008) identified five different aquifer systems (a fractured bedrock aquifer, the
Mehrten Formation, a confined aquifer, an intermediate “leaky” aquifer, and a shallow
unconfined aquifer) in the Subbasin.® The GSP states that for practical purposes, these
five aquifer systems are combined into three principal aquifers, (1) the Above Corcoran
Clay, (2) Below Corcoran Clay, and (3) Outside Corcoran Clay.8” The Plan describes that
the Above Corcoran Clay Principal Aquifer includes all aquifers that exist above the
Corcoran Clay Aquitard, namely the Intermediate Leaky-Aquifer and the Shallow
Unconfined Aquifer (where it overlies the Corcoran Clay).88 The Below Corcoran Clay
Principal Aquifer is described to include all aquifers that exist below the Corcoran Clay
Aquitard, namely the Confined Aquifer and any portion of the Mehrten Formation, Valley
Springs formation, or Fractured Bedrock system that underlies the Corcoran Clay.
Outside the Corcoran Clay includes Fractured Bedrock, Mehrten Formation, Intermediate
Leaky-Aquifer, and the Shallow Unconfined Aquifer.°

83 Merced Subbasin 2019 GSP, Section 2.1.7.2, p. 124 and Figure 2-37, p. 128.

84 Page, R. W. (1973). Base of Fresh Ground Water (approximately 3,000 micromhos) in the San Joaquin
Valley, California. Hydrologic Atlas 489.

85 Merced Subbasin 2019 GSP, Section 2.1.6.2, p. 114.

86 Merced Subbasin 2019 GSP, Section 2.1.7.1, pp. 115-117.

87 Merced Subbasin 2019 GSP, Section 2.1.7, p. 114.

88 Merced Subbasin 2019 GSP, Section 2.1.7.2, p. 124.

89 Merced Subbasin 2019 GSP, Table 2-8, p. 125.
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The description of the hydrogeologic conceptual model in the GSP substantially complies
with the requirements outlined in the GSP Regulations. While Department staff have
provided a recommended corrective action to further investigate potential pumping from
below the bottom of the basin, at this time, this Plan section is described in sufficient
detail, and appears to be based on the best information and science available at the time
the GSP was prepared.

5.2.2 Groundwater Conditions

The GSP Regulations require a written description of historical and current groundwater
conditions for each of the six sustainability indicators and groundwater dependent
ecosystems.*°

In describing historical groundwater conditions, the Plan states that long-term
groundwater elevations in the Subbasin are declining and that during the period from
1996 to 2015 (identified as representative hydrologic conditions), groundwater levels
decreased annually on average by 1.3 feet for the Above Corcoran Clay Principal Aquifer,
2.4 feet for the Below Corcoran Clay Principal Aquifer, and 1.2 feet from the Outside
Corcoran Clay Principal Aquifer.®" The GSP provides two hydrographs of wells with
multiple discrete completion depths for each of the three Subbasin’s principal aquifers:
(1) Above Corcoran Clay®?, (2) Below Corcoran Clay®, and (3) Outside Corcoran Clay.%
Based on Department staff's assessment of the well screen intervals and depth to
Corcoran Clay provided by the GSP, the hydrographs depict vertical gradients within the
principal aquifers.

The Plan provides a detailed and descriptive graph depicting annual and cumulative
change in groundwater in storage by water year type, along with annual groundwater use
for the period of 1996 to 2015.%° The graph depicts that during wet years, change in
storage increased, but during all other water year types (above normal, below normal,
dry, and critical), change in groundwater in storage decreased; corresponding to an
overall cumulative decrease of approximately 3 million acre-feet of storage. The Plan
estimates that groundwater storage for the Subbasin as of 2015 was 45.3 million acre-
feet.%

The GSP identifies the naturally-occurring water quality constituents of concern in the
Subbasin as arsenic and uranium, and the water quality constituents of concern in the
Subbasin related to human activity as salinity, nitrate, hexavalent chromium, petroleum
hydrocarbons (such as benzene and Methyl Tertiary Butyl Ether (MTBE)), pesticides
(such as Dibromochloropropane (DBCP), ethylene dibromide (EDB), 1,2,3-

% 23 CCR § 354.16(a-f).

91 Merced Subbasin 2019 GSP, Section 2.2.1.1, p. 132.

92 Merced Subbasin 2019 GSP, Figures 2-55 and 2-56, p. 148.
93 Merced Subbasin 2019 GSP, Figures 2-51 and 2-52, p. 146.
94 Merced Subbasin 2019 GSP, Figures 2-53 and 2-54, p. 147.
% Merced Subbasin 2019 GSP, Figure 2-58, p. 150.

9 Merced Subbasin 2019 GSP, Section 2.2.2, p. 149.
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trichloropropane (TCP)), solvents (such as tetrachloroethylene (PCE), trichloroethylene
(TCE)), and emerging contaminants (such as perfluorooctantoic acid (PFOA),
perfluorooctanesulfonic acid (PFOS)), with nitrate identified as the most widespread issue
with a direct impact on public health. Salinity, measured as TDS, is described by the Plan
as an issue due to the widespread nature of the problem and difficulty of management
given increases in salinity because of both urban and agricultural use. The Plan provides
maps of the concentrations for the constituents of concern, developed based on the
monitoring network data collected within the Subbasin.®’

The GSP states that seawater intrusion is not a potential risk in the Subbasin, as the
Subbasin is not near any seawater source.®®

The GSP describes land subsidence as a significant issue in the southwestern portion of
the Subbasin and in the neighboring Delta-Mendota and Chowchilla Subbasins and states
that the subsidence is likely caused by groundwater extraction from below the Corcoran
Clay.®® GSP Maps based on United States Bureau of Reclamation San Joaquin River
Restoration Program Subsidence Control Points identify that the most subsidence is
occurring in the southwestern portion of the Subbasin with rates averaging up to 0.45 ft/yr
(December 2011 to December 2017) with a maximum annual rate of subsidence rate of
0.67 ft/yr (December 2012 to December 2013).

The Plan describes that the Merced Water Resources Model was used to identify
interconnected surface waters and identifies interconnected surface waters for the
Merced River, San Joaquin River and tributaries to both rivers. '° Presence of
interconnected surface waters are identified predominantly on the northwestern portion
of the Subbasin within the Above Principal Corcoran Clay Principal Aquifer, with a small
portion of interconnected streams for the Merced River within the Outside Corcoran Clay
Principal Aquifer.'® Department staff found some conflicting statements related to the
amount of depletions occurring. The Plan states that stream depletions were not
calculated and that there are no known field studies of interconnected surface water
systems within the Subbasin, but also later states Model results estimate additional
16,000 acre-feet per year of depletions on the Merced River, 10,000 acre-feet per year
on the San Joaquin River, and 12,000 acre-feet per year on the combined system of
canals and smaller streams.'%? Timing of the depletions is not identified.

The GSP depicts likely groundwater dependent ecosystems in the northwestern portion
of the Subbasin, at the confluence of the Merced and San Joaquin River, with likely
groundwater dependent ecosystems also in the southwestern portion of the Subbasin. 03
The GSP describes that the identification of groundwater dependent ecosystems was

97 Merced Subbasin 2019 GSP, Section 2.2.4, p. 151-180.

98 Merced Subbasin 2019 GSP, Section 2.2.3, p. 150.

9 Merced Subbasin 2019 GSP, Section 2.2.5, p. 180.

100 Merced Subbasin 2019 GSP, Figure 2-10, p. 89 and Section 2.2.6, p. 186.
101 Merced Subbasin 2019 GSP, Figure 2-10, p. 89 and Figure 2-41, p. 134.
192 Merced Subbasin 2019 GSP, Section 2.2.6, p. 186; p. 261.

103 Merced Subbasin 2019 GSP, Figure 2-87 and Figure 2-88, pp. 191-192.
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performed in two steps: (1) identifying the types of plants that are often associated with
accessing groundwater using the Natural Communities Commonly Associated with
Groundwater (NCCAG) database, and (2) by identifying if those plants are dependent on
groundwater, or if they can access alternate water supplies.'® The GSP also describes
five categories of NCCAG areas that were not identified (i.e., excluded) as groundwater
dependent ecosystems: (1) areas with depth to groundwater greater than 30 feet in Spring
2015, (2) managed wetlands with supplemental water deliveries, (3) areas adjacent to
irrigated fields, (4) NCCAG areas within 300 feet of losing streams, and (5) vernal pool
complexes. Additional consideration was taken by the GSAs to analyze additional GDEs
not included by the NCCAG through review of aerial photographs and comparison to
external databases. The GSP provides maps of additional GDEs in the Subbasin. %

The Department received and considered several public comments related to
interconnected surface water and groundwater dependent ecosystems, expressing
concern with the methods and approaches taken to identify the connected systems.
Department staff believe the GSAs have taken thorough steps in identifying the presence
of interconnected surface water and groundwater dependent ecosystems; what the GSAs
have provided is substantially compliant with the GSP Regulations and the issues raised
are not of concern at this time.

Overall, Department staff conclude the Plan sufficiently describes the historical and
current groundwater conditions throughout the Subbasin, provides sufficient maps, and
the information included in the Plan substantially complies with the requirements outlined
in the GSP Regulations.

5.2.3 Water Budget

The GSP Regulations require a water budget for the basin that provides an accounting
and assessment of the total annual volume of groundwater and surface water entering
and leaving the basin, including historical, current, and projected water budget conditions,
and the change in the volume of water stored, as applicable.%®

The GSP identifies water budgets for historical, current, projected, and sustainable
conditions utilizing the Merced Water Resources Model, a fully integrated surface and
groundwater flow model covering approximately 1,500 square miles of the Merced
Groundwater Region, which fully encompasses the Merced Subbasin, plus the Dry Creek
watershed North of the Merced River and the section of Chowchilla Water District north
of the Chowchilla River.'%” Outflows from the groundwater system are identified by the
GSP to streams, land surface system, subsurface outflow, and from agricultural and
urban use.'® Qutflows from the groundwater system for managed wetlands were not
separately provided by the GSP, noting that managed wetlands and habitat areas are

104 Merced Subbasin 2019 GSP, Section 2.2.7, p. 187.

105 Merced Subbasin 2019 GSP, Section 2.2.7, pp. 187-192.
106 23 CCR § 354.18.

197 Merced Subbasin 2019 GSP, Section 2.3.2, p. 195.

198 Merced Subbasin 2019 GSP, Table 2-17, pp. 204-205.
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recognized as additional areas that have unique water use characteristics and that values
for applied surface water and applied groundwater are aggregated into larger categories
such as local, riparian or agricultural.®®

The water budget provides details of total surface water entering and leaving the basin
by source type, inflows to and outflows from the groundwater system, and change in the
annual volume of groundwater in storage. The GSP states that greater outflows than
inflows (2005 to 2015) lead to an average annual decrease (for historical conditions water
budget) in groundwater storage of 192,000 acre-feet per year, while the projected
conditions water budget has an estimated deficit in groundwater storage of 82,000 acre-
feet per year, and the sustainable conditions water budget has a zero change in
storage.'"?

A “sustainable yield water budget” was developed by the GSAs, which the GSP states is
‘intended to estimate future conditions of supply, demand, and aquifer response to
implementation of sustainable conditions in the Subbasin.”''" The sustainable yield water
budget was developed using the “sustainable conditions scenario” of the Merced Water
Resources Model. The GSP describes that the sustainable yield water budget is based
on the Projected Conditions Baseline and is modeled with lower groundwater production
resulting from an estimated reduction in agricultural and urban demand. The GSP states
that “to achieve a net-zero change in groundwater storage over a 50-year planning period
(water years 2041 to 2090), agricultural and urban groundwater demand would need to
be reduced by approximately ten percent, if no new water supply projects are
implemented”."? It should be noted that per the GSP Regulations, the Subbasin must
achieve sustainability within 20 years of Plan adoption and maintain sustainability for the
50-year planning and implementation horizon.''® Based on the sustainable yield water
budget analysis, the sustainable yield of the basin is approximately 570,000 acre-feet per
year.

Department staff conclude the historical, current, and projected water budgets included
in the Plan substantially comply with the requirements outlined in the GSP Regulations.
The GSP provides the required historical, current, and future accounting and assessment
of the total annual volume of groundwater and surface water entering and leaving the
Basin including an estimate of the sustainable yield of the Basin and projected future
water demands.

5.2.4 Management Areas

The GSP Regulations provide the option for one or more management areas to be defined
within a basin if the GSA has determined that the creation of the management areas will
facilitate implementation of the Plan. Management areas may define different minimum

109 Merced Subbasin 2019 GSP, Table 2-16, p. 203.

10 Merced Subbasin 2019 GSP, Table 2-17, p. 205.

"1 Merced Subbasin 2019 GSP, Section 2.3.5, pp. 217-218.
12 Merced Subbasin 2019 GSP, Section 2.3.5, pp. 217-218.
113 23 § 350.4(f).
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thresholds and be operated to different measurable objectives, provided that undesirable
results are defined consistently throughout the basin.''* The Plan does not include the
use of management areas for the Subbasin.

5.3 SUSTAINABLE MANAGEMENT CRITERIA

The GSP Regulations require each Plan to include a sustainability goal for the basin and
to characterize and establish undesirable results, minimum thresholds, and measurable
objectives for each applicable sustainability indicator, as appropriate. The GSP
Regulations require each Plan to define conditions that constitute sustainable
groundwater management for the basin including the process by which the GSA
characterizes undesirable results and establishes minimum thresholds and measurable
objectives for each applicable sustainability indicator.'"®

5.3.1 Sustainability Goal

The Sustainability Goal of the Merced Subbasin is to “[a]chieve sustainable groundwater
management on a long-term average basis by increasing recharge and/or reducing
groundwater pumping, while avoiding undesirable results.”’'® The GSP states that the
sustainability goal will be achieved by “allocating a portion of the estimated Subbasin
sustainable yield to each GSA and coordinating the implementation of programs and
projects to increase both direct and in-lieu groundwater recharge, which will, in turn,
increase the groundwater and / or surface water available to each GSA.”

5.3.2 Sustainability Indicators

Sustainability indicators are defined as any of the effects caused by groundwater
conditions occurring throughout the basin that, when significant and unreasonable, cause
undesirable results.’” Sustainability indicators thus correspond with the six undesirable
results — chronic lowering of groundwater levels indicating a significant and unreasonable
depletion of supply if continued over the planning and implementation horizon, significant
and unreasonable reduction of groundwater storage, significant and unreasonable
seawater intrusion, significant and unreasonable degraded water quality, including the
migration of contaminant plumes that impair water supplies, land subsidence that
substantially interferes with surface land uses, and depletions of interconnected surface
water that have significant and unreasonable adverse impacts on beneficial uses of the
surface water''® — but refer to groundwater conditions that are not, in and of themselves,
significant and unreasonable. Rather, sustainability indicators refer to the effects caused
by changing groundwater conditions that are monitored, and for which criteria in the form
of minimum thresholds are established by the agency to define when the effect becomes
significant and unreasonable, producing an undesirable result.

114 23 CCR § 345.20.

11523 CCR § 354.22 et seq.

116 Merced Subbasin 2019 GSP, Section 3.1, p. 241.
117 23 CCR § 351(ah).

118 Water Code § 10721(x).
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The following subsections consolidate three facets of sustainable management criteria:
undesirable results, minimum thresholds, and measurable objectives. Information, as
presented in the Plan, pertaining to the processes and criteria relied upon to define
undesirable results applicable to the basin, as quantified through the establishment of
minimum thresholds, are addressed for each sustainability indicator. However, a GSA is
not required to establish criteria for undesirable results that the GSA can demonstrate are
not present and are not likely to occur in a basin.'"®

5.3.2.1 Chronic Lowering of Groundwater Levels

The GSP Regulations require the minimum threshold for chronic lowering of groundwater
levels to be the groundwater elevation indicating a depletion of supply at a given location
that may lead to undesirable results.'?°

In the January 2022 Incomplete Determination, the Department identified two deficiencies
related to the sustainable management criteria of chronic lowering of groundwater levels.
The GSAs revised this portion of the Plan, and Department staff evaluate this
sustainability indicator in Section 4.1 and Section 4.2 of this Staff Report. As described
above, Department staff have provided recommended corrective actions based on the
changes the Agencies have made to the sustainable management criteria for this
sustainability indicator.

5.3.2.2 Reduction of Groundwater Storage

The GSP Regulations require the minimum threshold for the reduction of groundwater
storage to be a total volume of groundwater that can be withdrawn from the basin without
causing conditions that may lead to undesirable results. Minimum thresholds for reduction
of groundwater storage shall be supported by the basin’s sustainable yield, calculated
based on the basin’s historical trends, water year type, and projected water use.'?!

The GSP states that reduction of groundwater storage is not an applicable sustainability
indicator because significant and unreasonable reduction of groundwater storage is not
present and not likely to occur in the Subbasin.'?> The GSP identifies that based on
groundwater storage in the Subbasin of 45 million acre-feet (as of 2015), it would not be
reasonable to expect the available groundwater in storage to be exhausted, based on an
estimated overdraft rate of approximately 0.3 percent per year over the period of 1996-
2015., This results in a cumulative reduction of groundwater storage of 3 million acre-feet
(approximately 6 percent of total).'?3

In order to not establish sustainable management criteria for a sustainability indicator
(deem it not applicable), an Agency must demonstrate that an undesirable result for that
sustainability indicator is not present and not likely to occur in a basin.'?* Department staff

119 23 CCR § 354.26(d).

120 23 CCR § 354.28(c)(1).

121 23 CCR § 354.28(c)(2).

122 Merced Subbasin 2019 GSP, Section 3.4, p. 251.
123 Merced Subbasin 2019 GSP, Section 3.4, p. 251.
124 23 CCR § 354.26(d).
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conclude that Agencies have not satisfied this requirement and, therefore, it is not
reasonable for the Agencies to not establish sustainable management criteria for the
reduction of groundwater storage in the Subbasin. This Subbasin is considered critically
overdrafted and the GSAs intend to operate the Subbasin at water levels below historical
lows prior to reaching sustainability in 2040; further substantiating the GSAs inability to
dismiss this sustainability indicator. Annual reports submitted to the Department indicate
the basin has at times exceeded the approximate overdraft rate of 0.3 percent per year.
Because groundwater levels are closely correlated with groundwater storage and those
levels are being closely monitored, Department staff do not believe this shortcoming to
preclude approval at this time; however, Department staff recommend sustainable
management criteria for reduction of groundwater storage be established in accordance
with the GSP Regulations by the periodic evaluation. (See Recommended Corrective
Action 5).

5.3.2.3 Seawater Intrusion

The GSP Regulations require the minimum threshold for seawater intrusion to be defined
by a chloride concentration isocontour for each principal aquifer where seawater intrusion
may lead to undesirable results.'?®

The GSP does not develop sustainable management criteria for seawater intrusion. The
GSP states that seawater intrusion is not a potential risk in the Merced Subbasin because
the Subbasin is not near any seawater source.’?® This assessment presented in the GSP
is reasonable to Department staff.

5.3.2.4 Degraded Water Quality

The GSP Regulations require the minimum threshold for degraded water quality to be the
degradation of water quality, including the migration of contaminant plumes that impair
water supplies or other indicator of water quality as determined by the Agency that may
lead to undesirable results. The minimum thresholds shall be based on the number of
supply wells, a volume of water, or a location of an isocontour that exceeds concentrations
of constituents determined by the Agency to be of concern for the basin. In setting
minimum thresholds for degraded water quality, the Agency shall consider local, state,
and federal water quality standards applicable to the basin.?”

As described in Section 5.2.2, the GSAs have identified several constituents of concern
for the Subbasin but have established sustainable management criteria for only TDS. The
GSP describes the primary naturally-occurring water quality constituents of concern in
the Subbasin as arsenic and uranium, and the primary water quality constituents of
concern related to human activity as salinity (total dissolved solids (TDS)), nitrate,
hexavalent chromium, petroleum hydrocarbons (such as benzene and Methyl Tertiary
Butyl Ether (MTBE), pesticides (such as Dibromochloropropane (DBCP), ethylene

125 23 CCR § 354.28(c)(3).
126 Merced Subbasin 2019 GSP, Section 3.5, p. 251.
127 23 CCR § 354.28(c)(4).
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dibromide (EDB), 1,2,3-trichloropropane (TCP)), solvents (such as tetrachloroethylene
(PCE), trichloroethylene (TCE)), and emerging contaminants (such as perfluorooctantoic
acid (PFOA), perfluorooctanesulfonic acid (PFOS)).'? The Plan states that GSAs and
stakeholders determined that “salinity is the only constituent of concern currently known
to be directly tied to groundwater management activities” in the Subbasin.’®® The Plan
states that for the other constituents of concern, “thresholds are not established because
there is no demonstrated local correlation between fluctuation in groundwater elevations
and/or flow direction and concentrations of the constituents,” “the GSAs have no authority
to limit the loading of nutrients or agrochemicals,” and “GSAs are not responsible and do
not have authority for containment or cleanup” of sites under cleanup orders set by state
or federal agencies.'3? The other constituents of concern are considered by the GSAs as
water quality issues without a causal nexus in the Subbasin. The GSAs’ stance regarding
their lack of authority to manage based on a causal nexus does not consider the potential
for degraded groundwater to migrate toward previously unimpacted areas due to GSA
groundwater management activities. Because the GSAs have legal authority to regulate
groundwater pumping, which affects hydraulic gradients and groundwater flow, the GSA
can monitor for and influence the migration of groundwater and has the responsibility to
prevent unimpacted areas from becoming significantly and unreasonably impacted by
constituents of concern.’®’

Given the constituents of concern for the Subbasin and the ability of groundwater
management to cause degradation of water quality, Department staff recommend the
GSAs provide additional justification and explanation for how the other constituents of
concern will be managed and monitored, and how impacts to beneficial uses and users
will be addressed, should there be degradation of water quality during plan
implementation when the Subbasin expects to lower of groundwater elevations.
Department staff believe that the GSAs should consider developing sustainable
management criteria for additional water quality constituents (see Recommended
Corrective Action 6a).

The Plan establishes sustainable management criteria for degraded water quality for
TDS. The Plan states that “undesirable results for degraded water quality would be
impacts caused by groundwater extractions and other SGMA groundwater management
activities in the Subbasin that cause significant and unreasonable reduction in the long-
term viability of domestic, agricultural, municipal, or environmental uses over the planning
and implementation horizon of this GSP” and defines an undesirable result “is considered
to occur during GSP implementation when at least 25% of representative monitoring wells
(6 of 22 sites) exceed the minimum threshold for degraded water quality for two
consecutive years.'¥? This is an increase from 5 of 19 sites because the 2022 Plan

128 Merced Subbasin 2019 GSP, Section 2.2.4, pp. 150-151.

129 Merced Subbasin 2019 GSP, Section 3.6.1, p. 251.

130 Merced Subbasin 2022 GSP Redline, Section 3.6.2, p. 253.

131 23 CCR 354.28(c)(4).

132 Merced Subbasin 2022 GSP Redline, Section 3.6.1, pp. 259-260.
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increased the number of representative monitoring sites from 19 to 22 due to
improvements made by the Eastern San Joaquin Water Quality Coalition to the to the
Groundwater Quality Trend Monitoring.

In establishing the minimum threshold for salinity (as TDS), the Plan states that State and
federal regulations on impacts to drinking water and agricultural beneficial uses were
considered. The California secondary drinking water standard recommended maximum
contaminant level for TDS is 500 milligrams per liter (mg/L) with an upper limit of 1,000
mg/L, and a short-term limit of 1,500 mg/L."33 For agricultural uses, TDS below 1,200
mg/L at a 90% crop yield potential is the limit in the Subbasin. Given these considerations
and the water quality trends across the Subbasin, the Plan states that areas which have
experienced TDS concentrations more than 1,000 mg/L are not considered to be
undesirable; therefore, the Plan defines the minimum threshold for salinity as TDS
concentration of 1,000 mg/L and the measurable objective as TDS concentration of 500
mg/L. 134

Department staff conclude the GSP has not provided sufficient rationale for establishing
the minimum threshold at 1,000 mg/L for TDS given that levels beyond 500 mg/L would
exceed the secondary maximum contaminant level and could have adverse impacts to
the long-term viability of domestic and municipal beneficial uses and users over the
planning and implementation horizon. Department staff recommend that the GSAs
provide further rationale for establishing minimum thresholds which exceed the TDS
maximum contaminate level for drinking water standard. (See Recommended Corrective
Action 6b). While Department staff understand that the GSP proposes management that
would raise groundwater elevations to 2015 levels by 2040, as previously discussed in
Section 4.1.2.5, impacts from potential or projected groundwater levels during GSP
implementation to water quality are also not fully explained and Department staff have
provided a recommended corrective action in that Section as well.

5.3.2.5 Land Subsidence

SGMA defines the undesirable result for subsidence to be significant and unreasonable
land subsidence that substantially interferes with surface land uses, caused by
groundwater conditions occurring throughout the basin.'3® The GSP Regulations require
the minimum threshold for land subsidence to be the rate and extent of subsidence that
substantially interferes with surface land uses and may lead to undesirable results.'3¢
Minimum thresholds for subsidence shall be supported by the identification of land uses
and property interests that have been affected or are likely to be affected by land
subsidence in the basin, including an explanation of how the Agency has determined and
considered those uses and interests, and the Agency’s rationale for establishing minimum
thresholds in light of those effects and maps and graphs showing the extent and rate of

133 Merced Subbasin 2019 GSP, Section 3.6.2, p. 254.
134 Merced Subbasin 2019 GSP, Section 3.6.2, p. 255.
135 Water Code § 10721(x)(5).

136 23 CCR § 354.28(c)(5).
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land subsidence in the basin that defines the minimum threshold and measurable
objectives. '3’

In the January 2022 Incomplete Determination, the Department identified deficiencies
related to the sustainable management criteria of land subsidence. The GSAs revised
this portion of the Plan and Department staff provide evaluation for this sustainability
indicator in Section 4.1 and Section 4.3 of this Staff Report. As described above,
Department staff have provided recommended corrective actions based on the changes
the Agencies have made to the sustainable management criteria for this sustainability
indicator.

5.3.2.6 Depletions of Interconnected Surface Water

SGMA defines undesirable results for the depletion of interconnected surface water as
those that have significant and unreasonable adverse impacts on beneficial uses of
surface water and are caused by groundwater conditions occurring throughout the
basin.'3® The GSP Regulations require that a Plan identify the presence of interconnected
surface water systems in the basin and estimate the quantity and timing of depletions of
those systems.’®® The GSP Regulations further require that minimum thresholds be set
based on the rate or volume of surface water depletions caused by groundwater use,
supported by information including the location, quantity, and timing of depletions, that
adversely impact beneficial uses of the surface water and may lead to undesirable
results. 140

The Department’s January 28, 2022 incomplete determination identified a deficiency
related to the definition of undesirable results for depletions of interconnected surface
water can only occur in consecutive non-dry water year types. Section 4.1.2.3
summarizes the changes made to the Plan and provides the Department staff’'s
evaluation. The Plan defines “undesirable results for depletions of interconnected surface
water in the Merced Subbasin could include depletions that result in reductions in flow or
levels of major rivers and streams that are hydrologically connected to the basin such that
the reduced surface water flow or levels have a significant and unreasonable adverse
impact on beneficial uses of the surface water within the Subbasin over the planning and
implementation horizon of this GSP.”'*' The Plan proposes to use groundwater levels as
a proxy for depletion of interconnected surface water and relies on the sustainable
management criteria for groundwater levels. 42

The Plan attempts to justify the use of groundwater as a proxy for depletions of
interconnected surface water due to groundwater extractions by noting the existence of
challenges associated with directly measuring streamflow depletions, concluding that,

137 23 CCR §§ 354.28(c)(5)(A-B).

138 \Water Code § 10721(x)(6).

139 23 CCR § 354.16(f).

140 23 CCR § 354.28(c)(6).

141 Merced Subbasin 2019 GSP, Section 3.8.1, p. 259.
142 Merced Subbasin 2019 GSP, Section 3.8.1, p. 260.
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because of these challenges, and because of what the Plan claims to be a significant
correlation between groundwater levels and depletions, groundwater levels can be used
as a proxy for depletions of interconnected surface water. The Plan argues that this
approach is supported by Department guidance. '** However, Department Guidance and
the GSP Regulations specify that the use of groundwater elevations as a proxy for other
sustainability indicators is appropriate when the GSA can demonstrate the
reasonableness of doing so. The Plan refers to challenges associated with directly
measuring streamflow depletions, but this does not constitute evidence in support of using
groundwater elevations as a proxy. The Plan claims a correlation between groundwater
elevations and surface flow depletions, but the Plan does not demonstrate how those
elevations serve as a proxy for quantifying the effect of groundwater extractions on those
depletions, which is the focus of this sustainability indicator. Based on the information
presented in the Plan, Department staff do not agree the proxy has been substantiated,
nor has sufficient technical analysis been presented to correlate depletions with
groundwater levels. Furthermore, even if the Plan had provided that substantiation, given
that the Plan intends to operate the Subbasin below the 2015 groundwater level minimum
thresholds, Department staff would have concerns about the impact of doing so on the
effectiveness of that proxy measurement.

The GSP states that groundwater modeling results were analyzed to estimate the volume
of depletions associated with groundwater levels. The GSP reports that its modeling
results indicate that groundwater extraction causes an estimated 16,000 AFY of
depletions on the Merced River, 10,000 AFY on the San Joaquin River, and 12,000 AFY
on the combined system of canals and smaller streams. However, the Plan does not
describe the amount of depletion of interconnected surface water due to groundwater
extraction that would be considered significant and unreasonable.#* Furthermore, the
GSP states that a hypothetical scenario was simulated to select groundwater levels that
would constitute an undesirable result based on the groundwater level minimum threshold
criteria, which is based on an exceedance of minimum thresholds of 25 percent of
representative wells. Department staff assume the model was not updated with the
revised sustainable management criteria for groundwater levels because there are no
changes between the original submittal and the 2022 Plan to the above-mentioned
depletion values.

Despite its shortcomings, because of how the Plan has been amended to limit worsening
conditions in the basin, Department staff consider the near-term risk to the beneficial uses
and users of surface water from increased depletion due to groundwater extraction to be
low. As a result, Department staff do not consider the shortcoming of the current plan to
preclude approval. Department staff understand that quantifying depletions of
interconnected surface water from groundwater extractions is a complex task that likely
requires developing new, specialized tools, models, and methods to understand local

143 Merced Subbasin 2019 GSP, Section 3.8.1, p. 260.
144 Merced Subbasin 2019 GSP, Section 3.8.1, p. 261.
145 Merced Subbasin 2022 GSP Redline, Section 3.8.1, p. 270.
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hydrogeologic conditions, interactions, and responses. The GSP has identified the use of
a model to quantify depletions due to groundwater extractions. Department staff advise
that at this stage in SGMA implementation GSAs address deficiencies related to
interconnected surface water depletion where GSAs are still working to fill data gaps
related to interconnected surface water and where these data will be used to inform and
establish sustainable management criteria based on timing, volume, and depletion as
required by the GSP Regulations (see Recommended Corrective Action 7a).

The Department will continue to support GSAs in this regard by providing, as appropriate,
financial, and technical assistance to GSAs, including the development of guidance
describing appropriate methods and approaches to evaluate the rate, timing, and volume
of depletions of interconnected surface water caused by groundwater extractions. Once
the Department’'s guidance related to depletions of interconnected surface water is
publicly available, GSAs, where applicable, should consider incorporating appropriate
guidance approaches into their future periodic evaluations to the GSP (see
Recommended Corrective Action 7a). GSAs should consider availing themselves of the
Department’s financial or technical assistance, but in any event must continue to fill data
gaps, collect additional monitoring data, and implement strategies to better understand
and manage depletions of interconnected surface water caused by groundwater
extractions and define segments of interconnectivity and timing within their jurisdictional
area (See Recommended Corrective Action 7b). Furthermore, GSAs should coordinate
with local, state, and federal resources agencies as well as interested parties to better
understand the full suite of beneficial uses and users that may be impacted by pumping
induced surface water depletion (See Recommended Corrective Action 7c).

5.4 MONITORING NETWORK

The GSP Regulations describe the monitoring network that must be developed for each
basin including monitoring objectives, monitoring protocols, and data reporting
requirements. Collecting monitoring data of a sufficient quality and quantity is necessary
for the successful implementation of a groundwater sustainability plan. The GSP
Regulations require a monitoring network of sufficient quality, frequency, and distribution
to characterize groundwater and related surface water conditions in the basin and
evaluate changing conditions that occur through implementation of the Plan.46

The GSP presents monitoring networks for chronic lowering of groundwater levels (and
depletions of interconnected surface water by proxy), degraded water quality, and land
subsidence sustainability indicators.

The GSP groundwater level monitoring network includes 50 wells, of which 21 are
designated as representative wells with established minimum thresholds, measurable
objectives, and interim milestones.’*’ In looking at the monitoring network established for

146 23 CCR § 354.32.
147 Merced Subbasin 2022 GSP Redline, Section 4.5.4, p. 279.
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groundwater levels and the subsidence monitoring network, Department staff are
concerned the GSAs will not be able to monitor subsidence adequately. Figure 2 shows
the representative sites used by the Agencies to monitor for subsidence within the
Subbasin. Figure 3 shows the water levels monitoring network and the data gap areas,
including the wells which are monitoring Above Corcoran Clay layer and Below Corcoran
Clay layer. The GSP states that there is a data gap along the western edge of the
Subbasin and that installing wells along this area would help improve the understanding
of subsurface groundwater flow between adjacent subbasins, depletions of
interconnected surface waters, subsidence, and connection between principal aquifers.
The GSP also states that there are plans to add wells for the Above and Below Corcoran
Principal Aquifers in the southwesterly portion of the Subbasin and wells in the
northwestern portion of the Subbasin.’® While the GSP states data gap areas #2 and
#3 and a plan to fill these data gaps will be submitted within two years of Plan approval,
Department staff believe efforts on filling these data gaps are crucial for the Subbasin’s
management of subsidence with the presence of the Corcoran Clay and the GSAs’
intentions to operate the basin below historical lows. It's unclear to Department staff how
the implementation of the Above Corcoran Sustainable Management Criteria Adjustment
Consideration Management Action will be able to accomplish its goal given the data gaps.
Department staff recommend the GSAs prioritize filling these data gaps and describing
how filling these data gaps will assist in the successful implementation of the Above
Corcoran Sustainable Management Criteria Adjustment Consideration Management
Action. (See Recommended Corrective Action 8)

A il T ? \Q{ﬁifi

Figure 2: Subsidence Monitoring Network4°

148 Merced Subbasin 2019 GSP, Section 4.5.7, pp. 277-278.
149 Merced Subbasin 2022 GSP Redline, Figure 4-8, p. 291.
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Figure 3: Groundwater Levels Monitoring Network and Data Gaps'®°

The Plan describes that the groundwater quality monitoring network consists of 284 wells
for a broader spectrum of constituents, of which 19 are designated as representative
monitoring wells with established sustainable management criteria for TDS. 15" Of the 284
wells in the monitoring network, five are monitored through the East San Joaquin Water
Quality Coalition Groundwater Quality Trend Monitoring program and 279 wells are from
the municipal public water system. The 19 representative monitoring wells include five
domestic wells denoted by the GSP as “principal wells,” which the East San Joaquin
Water Quality Coalition selected as meeting Central Valley Regional Water Quality
Control Board waste discharge requirements and can be accessed for annual sampling,
and 14 public water system wells denoted by the GSP as “complementary wells.”'52 The
Plan details that an additional three wells were added to the existing five “principal wells”
wells, bringing the total number of representative wells to 22.7%3 The Plan states there are
few monitoring wells closer to the San Joaquin River and Mariposa County and many
wells used for monitoring do not have construction information, and to reduce data gaps,
additional wells are planned to be added to the network and that efforts will be made to
obtain additional well construction information.%*

To provide regional context for subsidence, the Merced Subbasin subsidence monitoring
network includes 71 subsidence control points (that are monitored semiannually by the

150 Merced Subbasin 2022 GSP Redline, Figure 4-6, p. 277.

151 Merced Subbasin 2019 GSP, Table 3-2, p. 256.

152 Merced Subbasin 2019 GSP, Section 3.6.2, p. 255.

153 Merced Subbasin 2022 GSP Redline, Section 4.8.4 and Table 4-7, pp. 290-292.
154 Merced Subbasin 2019 GSP, Section 4.8.8, p. 289.
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United States Bureau of Reclamation for the San Joaquin River Restoration Program).
Although most are outside of the Subbasin boundary, 10 of the monitoring points are
within the Subbasin, four of which are in the southern portion of the Subbasin and are
selected as representative monitoring sites with established minimum thresholds and
measurable objectives. > The GSP states that the monitoring network provides adequate
spatial coverage of land subsidence monitoring density to assess subsidence rates of the
Subbasin, but that there is a data gap regarding the depth at which subsidence is
occurring. The GSP states that subsidence is thought to be caused by groundwater
extraction below the Corcoran Clay and compaction of clays below the Corcoran Clay
and recommends that one or more extensometers be installed to understand the depth
at which subsidence is occurring, which the GSP states is included in the Project and
Management Actions section. %6

Monitoring of depletion of interconnected surface water monitoring is conducted using
groundwater levels as proxy.'®” As described in Section 5.3.2.6, the Plan has not
demonstrated that the use of groundwater elevations is a suitable proxy for quantifying
depletions of interconnected surface water due to groundwater extraction. Based on the
Department’s evaluation of sustainable management criteria for depletion of
interconnected surface water and the recommended corrective actions provided,
changes to the monitoring network are inherently expected to fill data gaps and should
be commensurate with the improved level of understanding of the basin setting.

The description of the monitoring networks for groundwater levels, groundwater quality,
and land subsidence included in the Plan substantially comply with the requirements
outlined in the GSP Regulations. Overall, the Plans describe in sufficient detail monitoring
networks that promote the collection of data of sufficient quality, frequency, and
distribution to characterize groundwater and related surface water conditions in the
Subbasin and evaluate changing conditions that occur through Plan implementation. The
GSP provides a reasonable explanation for the conclusion that the monitoring networks
are supported by the best available information and data and are designed to ensure
adequate coverage of sustainability indicators. The GSP also describes existing data
gaps and the steps that will be taken to fill data gaps and improve the monitoring network.
Department staff consider the information presented in the Plan to satisfy the general
requirements of the GSP Regulations regarding monitoring network.

5.5 PROJECTS AND MANAGEMENT ACTIONS

The GSP Regulations require a description of the projects and management actions the
GSAs have determined will achieve the sustainability goal for the basin, including projects
and management actions to respond to changing conditions in the basin.'%®

155 Merced Subbasin 2019 GSP, Section 4.9, pp. 290-294.

156 Merced Subbasin 2019 GSP, Section 4.9.6 and Section 4.9.7, p. 294.
157 Merced Subbasin 2022 GSP Redline, Section 4.10, pp. 304-308.

158 23 CCR § 354.44 et seq.
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The Plan lays out the projects which were selected through a process which included
stakeholder and coordination committees and the public. Projects were prioritized based
on things such as addressing disadvantaged communities, data gaps, basinwide benefits,
subsidence, recharge, conveyance, drinking water, water for habitat, monitoring,
reporting, and data modeling, incentives to reduce pumping, beyond planning phase,
dedicated funding mechanism, and prioritized by at least one GSA. From this
prioritization, 12 projects were shortlisted for implementation and 39 projects are reserved
for possible future implementation.’® The shortlisted projects are as follows:

e Project 1: Planada Groundwater Recharge Basin Pilot Project

e Project 2: El Nido Groundwater Monitoring Wells

e Project 3: Meadowbrook Water System Intertie Feasibility Study
e Project 4: Merquin County Water District Recharge Basin

e Project 5: Merced Irrigation District to Lone Tree Mutual Water Company
Conveyance Canal

e Project 6: Merced Integrated Regional Water Management Region Climate
Change Modeling

e Project 7: Merced Region Water Use Efficiency Program
e Project 8: Merced Groundwater Subbasin Light Detection and Ranging (LIDAR)

e Project 9: Study for Potential Water System Intertie Facilities from Merced
Irrigation District to Le Grand Athlone Water District and Chowchilla Water
District

e Project 10 Vander Woude Dairy Offstream Temporary Storage
e Project 11: Mini-Big Conveyance Project
e Project 12: Streamlining Permitting for Replacing Sub-Corcoran Wells

Project 11 is scheduled for completion in 2026. Project 1 is scheduled to for completion
by December 2023. All other projects should be complete by now.

The Plan proposes a total of four managements actions including an allocation
framework, demand management, a mitigation program, and adjustments to aquifer
pumping. The management actions are as follows:

(1) Initial Groundwater Allocation Framework: This consists of allocating the
sustainable yield of native groundwater within the basin to each GSA and
establish groundwater extraction limits. The GSAs intend to further refine and
develop this framework prior to implementation. The Plan intends to have
allocations phase-in between 2025-2035, with full implementation and

159 Merced Subbasin 2022 GSP Redline, Table 6-3, p. 330 and Table 6-5, pp. 345-349.
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enforcement by 2040. Approximately 440,000 acre-feet per year of native
groundwater is said to be available for allocation.16°

(2) Merced Subbasin GSA Groundwater Demand Reduction Management Action:
This consists of a demand reduction program to gradually reduce pumping in
a consistent annual rate during plan implementation to reach the Native
Groundwater allocation objective by 2040. The Merced Subbasin GSA may
utilize a trading market, establish a fee structure tied to extracted volumes, and
establishing easement or contract programs to pay for reduced groundwater
use. 6

(3) Domestic Well Mitigation Program: This management action is a new addition
in the Plan. Staff provided a summary of this program in Section 4.1.2.4.62

(4) Above Corcoran Sustainable Management Criteria Adjustment Consideration:
This management action is a new addition in the Plan. Staff provided a
summary of this management action in Section 4.3.2.3.63

While not included as part of the active project and management actions, the Plan
provides special studies and issues that the GSAs intend to consider during periodic
evaluation.'®* Department staff encourage the GSAs to provide a robust discussion of all
the potential projects, special studies, and issues that get resolved that come to fruition
in during Plan implementation to be include in the periodic evaluation.

The GSP has presented a large, diverse suite of projects and management actions, which
Department staff believe are substantially compliant with the GSP Regulations. However,
the GSP has not fully described how the timing and quantified benefits of the project and
managements actions will allow the Subbasin to reach sustainability by 2040 and
Department staff conclude this information is beneficial to be included in the periodic
evaluation. It's unclear how the Subbasin groundwater levels will reach the interim
milestones with the completion of the 12 projects by 2026. Department staff also conclude
additional explanation of the Above Corcoran Sustainable Management Criteria
Adjustment Consideration management action should be provided to explain how the
transfer of pumping from the Below Corcoran Clay aquifer to the Above Corcoran Clay
aquifer will avoid impacts to the sustainability indicators. As mentioned above in Section
5.2.2, the Plan acknowledges that groundwater levels have declined in that Above
Corcoran Clay aquifer, therefore, the explanation should fully describe the implementation
of this management action. The Department staff recommend the GSAs provide a robust
discussion explaining how the implementation of the projects and management actions
will restore groundwater levels up to the measurable objective by 2040. (See
Recommended Corrective Action 9).

160 Merced Subbasin 2022 GSP Redline, Section 6.2.1, pp. 319-323.
61 Merced Subbasin 2022 GSP Redline, Section 6.2.2, pp. 324-325.
62 Merced Subbasin 2022 GSP Redline, Section 6.2.3, pp. 325-327.
163 Merced Subbasin 2022 GSP Redline, Section 6.2.3, pp. 327-328.
164 Merced Subbasin 2022 GSP Redline, Section 7.8, p. 360-362.
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5.6 CONSIDERATION OF ADJACENT BASINS/SUBBASINS

SGMA requires the Department to “...evaluate whether a groundwater sustainability plan
adversely affects the ability of an adjacent basin to implement their groundwater
sustainability plan or impedes achievement of sustainability goals in an adjacent basin.”'6°
Furthermore, the GSP Regulations state that minimum thresholds defined in each GSP
be designed to avoid causing undesirable results in adjacent basins or affecting the ability
of adjacent basins to achieve sustainability goals.'%®

The Merced Subbasin has three adjacent basins, the Turlock Subbasin, Delta-Mendota
Subbasin, and the Chowchilla Subbasin, are all high-priority and required to be managed
under a GSP. The Delta-Mendota Subbasin and Chowchilla Subbasins are critically
overdrafted and currently have inadequate plans that the Department has referred to the
State Water Resources Control Board under Chapter 11 of SGMA. The Plan states that
the GSAs are coordinating with adjacent basins under a memorandum of understanding
with GSAs from the Chowchilla Subbasin, are developing a memorandum of
understanding with GSAs in the Delta-Mendota Subbasin, and under a memorandum of
intent with GSAs in the Turlock Subbasin. Additionally, the Plan states that there is inter-
subbasin modeling coordination with the Chowchilla Subbasin to provide consistency in
the way minimum thresholds are determined.'®” However, the Plan does not include a
discussion of its potential impacts to the Turlock Subbasin, Delta-Mendota Subbasin, and
the Chowchilla Subbasins.

Based on information available at this time, Department staff have insufficient evidence
to conclude that groundwater management in the Merced Subbasin will adversely affects
the implementation of a plan or impede achievement of sustainability goals in an adjacent
basin. Department staff will continue to review periodic evaluations to the Plan and annual
reports to assess whether implementation of the Merced Subbasin GSP is potentially
impacting adjacent basins.

5.7 CONSIDERATION OF CLIMATE CHANGE AND FUTURE CONDITIONS

The GSP Regulations require a GSA to consider future conditions and project how future
water use may change due to multiple factors including climate change. 68

Since the GSP was adopted and submitted, climate change conditions have advanced
faster and more dramatically. It is anticipated that the hotter, dryer conditions will result in
a loss of 10% of California’s water supply. As California adapts to a hotter, drier climate,
GSAs should be preparing for these changing conditions as they work to sustainably
manage groundwater within their jurisdictional areas. Specifically, the Department
encourages the GSAs to explore how the proposed groundwater level thresholds have

165 \Water Code § 10733(c).

166 23 CCR § 354.28(b)(3).

167 Merced Subbasin 2019 GSP, Section 3.9, p. 262.
168 23 CCR § 354.18.
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been established in consideration of groundwater level conditions in the Subbasin based
on current and future drought conditions. The Department encourages the GSAs to also
explore how groundwater level data from the existing monitoring network will be used to
make progress towards sustainable management of the Subbasin given increasing
aridification and effects of climate change, such as prolonged drought. Lastly, the
Department encourages the GSAs to continually coordinate with the appropriate
groundwater users, including but not limited to domestic well owners and state small
water systems, and the appropriate overlying county jurisdictions developing drought
plans and establishing local drought task forces '®° to evaluate how the GSAs’
groundwater management strategy aligns with drought planning, response, and
mitigation efforts within the Subbasin.

6 STAFF RECOMMENDATION

Department staff believe sufficient action has been taken by the GSAs to address the
deficiencies previously identified by the Department. Department staff recommend
APPROVAL of the Plan with the required and recommended corrective actions listed
below. The Plan conforms with Water Code Sections 10727.2 and 10727.4 of SGMA and
substantially complies with the GSP Regulations. Implementation of the Plan will likely
achieve the sustainability goal for the Merced Subbasin. The GSAs have identified
several areas for improvement of its Plan and Department staff concur that those items
are important and should be addressed as soon as possible. Department staff have also
identified recommended corrective actions related to groundwater levels, groundwater
storage, water quality, and depletion of interconnected surface water. These
recommended corrective actions do not preclude Plan approval at this time as they do
not appear to prevent the GSAs from implementing important elements of the current
Plan, are capable of being concurrently addressed in sufficient time to update or revise
the Plan (or management under the Plan) as appropriate with new information before the
next periodic evaluation so that the GSA can adjust the Basin management as needed to
achieve sustainability within 20 years of Plan implementation. Addressing these
recommended corrective actions will be important to demonstrate that implementation of
the Plan is and continues to be likely to achieve the sustainability goal. The
recommended corrective actions include:

RECOMMENDED CORRECTIVE ACTION 1

a) Given that the Plan identifies interim milestones below minimum thresholds and
historical lows, Department staff recommend the Domestic Well Mitigation
Program be in place and initiated prior to the need so as not to delay
implementation should impacts occur. Based on staff evaluation in Section 4.2.2,
the GSAs should describe whether the Domestic Well Mitigation Program

169 Water Code § 10609.50.
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corresponds with the projected impacts to beneficial uses and users. As Plan
implementation carries out, the GSAs should monitor the mitigation carried out by
the Program and assess if additional funding beyond the $800,000 is needed for
additional mitigation or other approaches. Department staff also encourage the
GSAs to review the Department’s April 2023 guidance document titled Considerations
for Identifying and Addressing Drinking Water Well Impacts guidance to assist its
Program implementation.'”® The GSAs should provide progress updates via annual
reports and periodic evaluations.

b) The GSAs are aware that the lowering of groundwater levels can cause
degradation of groundwater water. Department staff recommend the GSAs
describe how potential impacts to degradation of groundwater quality will be
managed, including how coordination with groundwater users, including water,
environmental, and irrigation users will be conducted and how such coordination
will be utilized to address groundwater quality degradation, should it occur during
Plan implementation.

RECOMMENDED CORRECTIVE ACTION 2

Department staff recommend that additional assessment be conducted to understand the
impacts to beneficial uses and users from continued overdraft, including what impacts
may result if groundwater levels reach the revised interim milestones in 2025 and 2030,
prior to reaching sustainability in 2040. This would include an analysis of how many wells
may go dry during Plan implementation, for how long they may go dry, and the impacts
to land uses and property interests. As discussed in Recommended Corrective Action 1a,
a through explanation of how the mitigation program will be applied during the period of
time in which the Subbasin will be operating below minimum thresholds should also be
included.

RECOMMENDED CORRECTIVE ACTION 3
Department staff recommend the following as it relates to subsidence:

a) The GSAs should identify the total cumulative subsidence tolerable by critical
infrastructure. The Plan should also include additional details describing measures
that consider and disclose the current and potentially lasting impacts of subsidence
on land uses and groundwater beneficial uses and users.

b) The GSAs should revise its application of the level of uncertainty as it relates to
subsidence measurements according to standard professional practices.
Establishment of sustainable management criteria should not allow for subsidence
in perpetuity.

170 https://water.ca.gov/Programs/Groundwater-Management/Drinking-Water-Well
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RECOMMENDED CORRECTIVE ACTION 4

Department staff recommend the GSAs further investigate the 56 wells which are said to
be drilled below the bottom of the basin and confirm to what extent they are active. If
these wells are active, then the GSAs should determine their groundwater extractions
and account for that activity in the Plan.

RECOMMENDED CORRECTIVE ACTION 5

Department staff recommend sustainable management criteria for reduction of
groundwater storage be established in accordance with the GSP Regulations by the
periodic evaluation.

RECOMMENDED CORRECTIVE ACTION 6
Department staff recommend the following related to degraded water quality:

a) The GSAs should provide additional justification and explanation for how water
quality constituents of concern, other than TDS, will be managed and monitored,
and how impacts to beneficial uses and users will be addressed should there be
degradation of water quality during plan implementation when the Subbasin
expects to lower of groundwater elevations. The GSAs should consider
developing sustainable management criteria for additional water quality
constituents.

b) The GSAs should provide additional detail and analysis to support its selection of
the proposed TDS minimum thresholds and measurable objectives for the
degraded water quality sustainability indicator, while properly characterizing
groundwater quality for constituents of concern. The GSAs should provide further
rationale for establishing minimum thresholds which exceed the TDS maximum
contaminate level for drinking water standard.

RECOMMENDED CORRECTIVE ACTION 7

Department staff understand that estimating the location, quantity, and timing of stream
depletion due to ongoing, Subbasin-wide pumping is a complex task; however, it is critical
for the Department’s ongoing and future evaluations of whether GSP implementation is
on track to achieve sustainable groundwater management. The Department plans to
provide guidance on methods and approaches to evaluate the rate, timing, and volume
of depletions of interconnected surface water and support for establishing specific
sustainable management criteria in the near future. This guidance is intended to assist
GSAs to sustainably manage depletions of interconnected surface water.

In addition, the GSA should work to address the following items by the first periodic
evaluation:
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a. Work to establish undesirable results, minimum thresholds, and measurable
objectives consistent with the GSP Regulations. Measurable objectives are to use
the same metric used for minimum thresholds, including quantifying the location,
quantity, and timing of depletions of interconnected surface water due to
groundwater extraction. Consider utilizing the interconnected surface water
guidance, as appropriate, when issued by the Department.

b. Continue to fill data gaps, collect additional monitoring data, and implement the
current strategy to manage depletions of interconnected surface water and define
segments of interconnectivity and timing. The monitoring network should be
updated to reflect any corresponding changes and approaches.

c. Prioritize collaborating and coordinating with local, state, and federal regulatory
agencies as well as interested parties to better understand the full suite of
beneficial uses and users that may be impacted by pumping induced surface water
depletion within the GSA’s jurisdictional area.

RECOMMENDED CORRECTIVE ACTION 8

Department staff recommend the GSAs fill data gaps in the groundwater level monitoring
network and describe how filling these data gaps will assist in the successful
implementation of the Above Corcoran Sustainable Management Criteria Adjustment
Consideration Management Action.

RECOMMENDED CORRECTIVE ACTION 9

Department staff recommend the GSAs provide a robust discussion explaining how the
implementation of the projects and management actions will restore groundwater levels
up to the measurable objective by 2040. This discussion should also include additional
explanation of the Above Corcoran Sustainable Management Criteria Adjustment
Consideration management action and how the transfer of pumping from the Below
Corcoran Clay aquifer to the Above Corcoran Clay aquifer will avoid impacts to the
sustainability indicators.
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