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EXECUTIVE SUMMARY 

In September 2014, the California legislature passed the Sustainable Groundwater Management Act 
(SGMA), establishing new measures for groundwater management and regulation statewide. SGMA 
provides for local control of groundwater resources while requiring sustainable management of the 
ǎǘŀǘŜΩǎ ƎǊƻǳƴŘǿŀǘŜǊ ōŀǎƛƴǎΦ ¦ƴŘŜǊ ǘƘŜ ǇǊƻǾƛǎƛƻƴǎ ƻŦ {Da!Σ local agencies must establish governance of 
their subbasins by forming Groundwater Sustainability Agencies (GSAs) with the authority to develop, 
adopt, and implement a Groundwater Sustainability Plan (GSP, or Plan) for the subbasin. Under the GSP, 
GSAs must adequately define and monitor groundwater conditions in the subbasin and establish criteria 
to maintain or achieve sustainable groundwater management within 20 years of GSP adoption. 

The Chowchilla Subbasin (Subbasin) is identified by the California Department of Water Resources (DWR) 
as a critically overdrafted subbasin. Therefore, the Chowchilla Subbasin GSP must be developed, adopted, 
and submitted to DWR by January 31, 2020. This document, the Chowchilla SubbasinSubbasin GSP, 
satisfies these requirements and outlines the strategy by which the Chowchilla SubbasinSubbasin GSAs 
will achieve sustainable groundwater management by 2040.  

GSP Revisions  

As of May 2023August 2024, the GSAs in the Chowchilla SubbasinSubbasin have revised the Chowchilla 
SubbasinSubbasin GSP on two three occasions. The first revisions were completed in 2022, when the GSAs 
in the Chowchilla SubbasinSubbasin revised the Chowchilla SubbasinSubbasin GSP to resolve deficiencies 
identified by DWR in their January 2022 consultation letter. The second revisions were completed in 2023, 
when the GSAs revised certain sections of the GSP to address remaining deficiencies identified by DWR in 
their March 2023 inadequate determination. The third revisions were completed in 2024, when the GSAs 
revised certain sections of the GSP to address review, comments, and guidance provided by State Water 
Resources Control Board (SWRCB) staff. The specific revisions completed during each of these three 
occasions are summarized below. 

GSP Revisions Completed July 2022 

In November 2021, the GSAs in the Chowchilla Subbasin received a letter from DWR initiating consultation 
for the Chowchilla SubbasinSubbasin GSP. The letter described potential deficiencies identified by DWR 
that may preclude approval of the submitted GSP at this time and indicated the GSAs would have the 
opportunity to perform corrective actions to address the noted deficiencies within a 180-day period after 
the final DWR determination was released. On January 28, 2022, the GSAs in the Chowchilla Subbasin 
ǊŜŎŜƛǾŜŘ 5²wΩǎ Ŧƛƴŀƭ ƛƴŎƻƳǇƭŜǘŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴΦ 

In 2022, the GSAs revised the Chowchilla Subbasin GSP to: 

¶ Address the potential deficiencies identified by DWR in their January 2022 consultation letter, 
and discussed during five DWR consultation meetings between December 2021 and May 2022; 

¶ Summarize the progressive implementation actions taken by the GSAs since submission of the 
GSP in January 2020; 

¶ Recognize the Chowchilla SubbasinSubbasin D{!ǎΩ ŎƭŜŀǊ ŀƴŘ ŦƻǊƳŀƭ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ŦǳƴŘ ŀƴŘ 
implement a Domestic Well Mitigation Program beginning no later than January 1, 2023, 
including the execution of a memorandum of understanding (MOU); and  

¶ Reaffirm their commitment to implementing the GSP and achieving sustainable groundwater 
conditions by 2040.   
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In July 2022, revisions were made in various sections of the GSP to address these points, as well as other 
points of clarification learned during ǘƘŜ D{!ǎΩ consultation meetings with DWR in January-May 2022.  

 

GSP Revisions Completed May 2023 

In March 2023, ŦƻƭƭƻǿƛƴƎ 5²wΩǎ ǊŜǾƛŜǿ ƻŦ ǘƘŜ July 2022 GSP revisions, the GSAs received a letter from 
DWR communicating that an inadequate determination had been made for the Chowchilla 
SubbasinSubbasin D{tΦ ¢ƘŜ ƭŜǘǘŜǊ ŘŜǎŎǊƛōŜŘ 5²wΩǎ conclusions from their review and ongoing concerns 
that the GSP does not provide sufficient information to support the selection of the chronic lowering of 
groundwater levels and the land subsidence sustainable management criteria. 

In 2023, the GSAs revised the Chowchilla SubbasinSubbasin GSP once more to: 

¶ Resolve the remaining deficiencies identified by DWR in their March 2023 consultation letter 
related to groundwater levels and subsidence through establishment of more conservative 
sustainable management criteria related to groundwater levels and subsidence rates in the 
Subbasin; 

¶ Reaffirm their commitment to upholding the Human Right to Water (CWC § 106.3) and their 
commitment to sustainably manage groundwater in the Subbasin for all beneficial uses and users, 
including domestic well owners and owners of shallow wells that supply drinking water users; 

¶ Provide updates to recognize the launch and current status of the Domestic Well Mitigation 
Program in 2023; 

¶ Clarify the benefits of projects and management actions to all sustainability indicators; 

¶ Provide updates on further efforts to implement projects and management actions since July 
2022; and 

¶ Reaffirm and clarify that GSP implementation will achieve sustainable groundwater conditions by 
2040, in accordance with SGMA. 

As ofIn May 2023, revisions have been made in various sections of the GSP to address these points. 
However, some text, estimated costs and benefits, and other analyses related to GSP implementation 
remained unchanged from the initial GSP submitted in January 2020. The GSAs plan to reassess and 
update other content in the GSP, as needed, as part of future GSP updates and Annual Reports as more is 
known.     

GSP Revisions Completed August 2024 

Following the GSP revisions completed in May 2023 (approximately 2 months after DWR issued its 
inadequate determination), the GSAs submitted the May 2023 Revised GSP to the SWRCB. In July 2024 
and at the conclusion of a complete and thorough internal review by SWRCB staff, numerous consultations 
between the GSAs and SWRCB staff, and subsequent guidance provided by the SWRCB, the GSAs have 
acted swiftly and strategically to further revise the GSP. 

In 2024,, the GSAs revised the Chowchilla SubbasinSubbasin GSP to: 

¶ Amend the Domestic Well Mitigation Program: 

o Water Quality: The Chowchilla GSAs have agreed to mitigate domestic well impacts 

resulting from documented degraded water quality.  

o Maximum Mitigation Award: The GSAs have agreed to review eligible mitigation in 

excess of $30,000 on a case-by-case basis and have developed criteria to assist in 

awarding mitigation costs in excess of $30,000. The Parties agree that the intent of the 

Domestic Well Mitigation Program (Program) is to mitigate domestic wells and shallow 
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wells that supply drinking water from impacts resulting from degraded water quality 

and declining groundwater levels that occur from groundwater management activities 

outlined in the Revised GSP and that mitigation shall not be unreasonably withheld.d 

o Temporary Mitigation Measures: The GSAs have agreed to provide temporary mitigation 

services for both documented quality and quantity impacts until permanent mitigation 

is in place. d The GSAs have committed to coordinate and initiate temporary mitigation 

services by a third-party vendor the following business day of a Program application 

submission. 

o Coordination with Chowchilla Management Zone: The GSAs and the Chowchilla 

Management Zone (CMZ) have agreed to coordinate their programs related to 

monitoring groundwater quality with regard to nitrate levels, including mitigation 

services for residents in the Chowchilla SubbasinSubbasin. d 

o Coordination with Merced and Madera County: The GSAs agree to coordinate with 

Madera County and Merced County led processes to test water quality in all wells 

replaced through implementation of the Program.  

o .dFunding: The GSAs agree that State and/or Federal funding shall not be used for 

implementation of the Program. 

o aŀŘŜǊŀ /ƻǳƴǘȅ CǳƴŘƛƴƎΥ aŀŘŜǊŀ /ƻǳƴǘȅΩǎ ǇǊƻǇƻǊǘƛƻƴŀǘŜ ǎƘŀǊŜ ƻŦ ŦǳƴŘƛƴƎ ŦƻǊ 

implementation of the Program as set-forth in the Memorandum of Understanding 

(MOU) will come from funding commitments made in Madera County Contract No. 

12652-23, Memorandum of Understanding Establishing a Domestic Well Mitigation 

Program for a Portion of the Chowchilla SubbasinSubbasin of the San Joaquin Valley 

Groundwater Basin and to Develop a Working Relationship Between Madera County 

GSA and the Chowchilla SubbasinSubbasin Growers. 

¶ Refine the Groundwater Level Representative Monitoring Sites (RMS) Network: 

o The GSAs have committed to updating the RMS network as part of a future Plan 

Amendment and/or Periodic Evaluation. 

o The GSAs have developed RMS Network Evaluation Workplans for the water quality and 

water level networks.   

o The GSAs have clarified that they are using the best available information, including all 

available paper well completion reports to the extent possible.  

o The GSAs have committed, to the extent necessary and possible, to work cooperatively 

with well owners to conduct video surveys of RMS wells when maintenance is 

completed and the pumps are removed.  

¶ Refine Groundwater Level Sustainable Management Criteria (SMC): 

o The GSAs have revised the undesirable results (UR) definition to specify that a 

undesirable results ur ƻŎŎǳǊǎ ǿƘŜƴ άƎǊŜŀǘŜǊ ǘƘŀƴ нр҈ ƻŦ wa{ ǿŜƭƭǎέ ŘǊƻǇ ōŜƭƻǿ ǘƘŜ 

minimum threshold (MT) for two consecutive fall measurements.  

o The GSAs have revised the GSP text and tables to ensure consistency in the undesirable 

results UR definitions to specify that a undesirable results UR ƻŎŎǳǊǎ ǿƘŜƴ άƎǊŜŀǘŜǊ ǘƘŀƴ 

нр҈ ƻŦ wa{ ǿŜƭƭǎέ ŘǊƻǇ ōŜƭƻǿ ǘƘŜ a¢ ŦƻǊ ǘǿƻ ŎƻƴǎŜŎǳǘƛǾŜ Ŧŀƭƭ ƳŜŀǎǳǊŜƳŜƴǘǎΦ 

o The GSAs have developed and executed a Memorandum of Understanding 

Establishing Demand Management Programs and Subsidence Mitigation Measures 

(Demand Management and Subsidence MOU). The Demand Management and 
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Subsidence MOU is intended to provide a backstop with specific triggers, a financial 

mechanism to mitigate for impacts stemming from continued subsidence, and will be 

implementable no later than January 1, 2026. 

o The GSAs are actively working on groundwater model updates to improve simulation of 

groundwater levels and their relationship to subsidence. Those updates will be 

completed by Fall 2024 and are expected to better reflect basin conditions and expected 

recovery. The GSAs will review and potentially update the groundwater level (GWL) 

interim milestones (IMs) using the updated model results to minimize potential 

subsidence and well impacts as part of a future Plan Amendment and/or Periodic 

9ǾŀƭǳŀǘƛƻƴΦ !ŘŘƛǘƛƻƴŀƭ ƳƻŘŜƭƛƴƎ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ǊŜǾƛǎƛƻƴǎ ǘƻ ǘƘŜ D²[ Laǎ ǿƻƴΩǘ ŎƘŀƴƎŜ ƻǊ 

otherwise alter the GSAs commitments in the Demand Management and Subsidence 

MOU). 

¶ Backstop Projects and Management Actions: 

o The GSAs have developed and executed a Demand Management and Subsidence MOU, 

as described in bold above under Groundwater Level SMC. 

¶ Refine Subsidence SMC and Provide for Subsidence Mitigation: 

o The GSAs have developed and executed a Demand Management and Subsidence MOU, 

as described in bold above under Groundwater Level SMC. 

o The GSAs have added a cumulative subsidence threshold into the subsidence SMC. The 

cumulative subsidence threshold has been informed and developed after extensive 

stakeholder and interested party interviews. Further, the GSAs are committed to 

adaptive management to minimize and eliminate subsidence.  

o The GSAs have revised the undesirable results URs definition to be more restrictive.  

o The GSAs have revised the IMs to reduce subsidence rates more quickly during the GSP 

implementation period, with specific focus on avoiding cumulative subsidence-related 

impacts to critical infrastructure.  

As of August 2024, revisions have been made in various sections of the GSP to address the above noted 
revisions in greater detail. However, some text, estimated costs and benefits, and other analyses related 
to GSP implementation remained unchanged from the initial GSP submitted in January 2020. The GSAs 
plan to reassess and update other content in the GSP, as needed, as part of future Plan Amendments, 
Periodic Evaluations, and/or Annual Reports as more is known and as adaptive management occurs within 
the Subbasin.     

 

Approach to Achieving Sustainability  

A pragmatic approach to achieving sustainable groundwater management requires firm understanding 
of: (1) historical trends and current groundwater conditions in the Subbasin (including, but not limited to, 
groundwater levels, groundwater extraction, and groundwater quality), and (2) what must change in the 
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future to ensure sustainability without causing undesirable results0F

1 or negatively affecting potential 
groundwater dependent ecosystems (GDEs). 

In developing this GSP, a Hydrogeologic Conceptual Model (HCM) and water budgets were created to first 
characterize historical and current groundwater conditions in the Chowchilla SubbasinSubbasin, with 
specific focus on vertical interactions between surface water and groundwater. The historical water 
budget identified historical trends in surface water availability and groundwater extraction and recharge, 
while the current water budget identified how current land use and cropping has changed groundwater 
demand while surface water availability did not change. These water budgets were used to calculate the 
average annual άnet recharge from the surface water systemέ όƴŜǘ ǊŜŎƘŀǊƎŜύ, defined as the average 
annual sum of all groundwater extraction (negative) and groundwater recharge (positive) to and from the 
surface and root zone overlying the Chowchilla SubbasinSubbasin. ά{ƘƻǊǘŀƎŜέ ǿŀǎ ŀƭǎƻ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ 
these water budgets as the inverse of net recharge (sum of all groundwater extraction (positive) and 
groundwater recharge (negative) to and from the surface and root zone overlying the Chowchilla 
SubbasinSubbasin). Lateral subsurface inflows/outflows from/to  adjacent subbasins were not considered 
in these water budget calculations of net recharge or shortage. 

Projects and management actions (PMAs) were then developed with the goal of bringing the current net 
recharge into balance. A total of 12 14 PMAs are proposed in this GSP. In wet years, projects will provide 
direct recharge of surplus surface water and in-lieu recharge from strategic and expanded use of surface 
water through conveyance and storage efforts. Management actions will reduce groundwater pumping 
through demand management. These PMAs may change over the GSP implementation period (2020-
2040) as GSAs practice adaptive management while they monitor and learn more about groundwater 
conditions in the Chowchilla SubbasinSubbasin. In particular, the volume of groundwater pumping 
required through demand management may increase or decrease depending on the volume of direct 
recharge or in-lieu recharge provided by projects. Any changes in the PMAs will be reported in subsequent 
GSP Annual Reports and/or in future GSP updates. 

Importantly, this approach to developing PMAs ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ŀǾŜǊŀƎŜ ŀƴƴǳŀƭ άǎƘƻǊǘŀƎŜέ (groundwater 
extraction in excess of groundwater recharge from the surface water system) of water required to 
recharge the Subbasin and balance the average annual pumping.  The PMAs were developed to fill this 
shortage with a preference for projects to the extent that additional surface water is available. This 
strategy will achieve sustainable groundwater management without relying on subsurface inflows to 
bring the Subbasin into balance. It is expected that subsurface inflows and outflows will decline as the 
Chowchilla SubbasinSubbasin and adjacent subbasins all achieve sustainability by 2040.  

GSP Development and Outreach  

This GSP has been developed by the Chowchilla SubbasinSubbasin GSAs through extensive outreach and 
engagement and considers feedback received from local agencies, agricultural water users, municipal 
water users, Disadvantaged Community (DAC) members, and other stakeholders in the Subbasin. Public 
meetings and workshops were hosted throughout GSP development, including monthly GSA meetings, 
Chowchilla SubbasinSubbasin GSP Advisory Committee meetings, joint subbasin meetings, County 

 

1 California Water Code (CWC) Section 10721(x) defines undesirable results as one of more of the following effects 
(summarized): chronic lowering of groundwater levels, significant and unreasonable reduction of groundwater 
storage, significant and unreasonable seawater intrusion, significant and unreasonable degraded water quality, 
significant and unreasonable land subsidence, and depletions of interconnected surface water that have significant 
and unreasonable adverse impacts on beneficial uses and users of surface water. 
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Advisory Committee meetings, Madera County Farm Bureau Water Forum meetings, and Madera County 
Regional Water Management Group meetings (see Section 2.1.5). During the GSP revision processes in 
2022, 2023, and 2024, the GSAs conducted further public outreach through public GSP Advisory 
Committee meetings, public GSA governing body meetings, public webinars to review GSP revisions, and 
through public notices regarding the GSP revision process. During the GSP revision process in 2022, the 
GSAs conducted further public outreach through three public GSP Advisory Committee meetings, public 
GSA governing body meetings, and through public notices regarding the GSP revision process. The 
Chowchilla SubbasinSubbasin GSAs have also met multiple times with GSAs in adjacent subbasins, sharing 
data and information on GSP projects to ensure that this Plan will not interfere with the ability of adjacent 
subbasins to also achieve sustainable groundwater management.  

The following sections in this Executive Summary provide a concise overview of the complete Chowchilla 
SubbasinSubbasin GSP and changes made as part of the August 2024 revisions. revising the GSP in 
ǊŜǎǇƻƴǎŜ ǘƻ 5²wΩǎ Ŧƛƴŀƭ ƛƴŎƻƳǇƭŜǘŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ. 
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ES-1 INTRODUCTION 

Groundwater serves as an important source of supply for agricultural, municipal, domestic, industrial, and 
environmental beneficial uses and users throughout the Chowchilla SubbasinSubbasin1F

2, which underlies 
approximately 146,000 acres within Madera and Merced Counties. Agriculture in the Chowchilla 
SubbasinSubbasin has historically relied on approximately 300,000 acre-feet (AF) of groundwater annually 
to produce an array of commodities that contribute to the agricultural economies of both Madera County 
and Merced County, which have a total combined value of over $5 billion dollars.2F

3 Groundwater also 
supports a large portion of domestic, municipal, and industrial water use in and around the City of 
Chowchilla. Thus, the sustainable management of groundwater in the Chowchilla SubbasinSubbasin is 
important for long-term prosperity within Madera and Merced Counties.  

The Sustainable Groundwater Management Act of 2014 (SGMA) provides for local control of groundwater 
resources while requiring sustainable management of these resources. Under the provisions of SGMA, 
local agencies must establish governance of their subbasins by forming Groundwater Sustainability 
Agencies (GSAs) with the authority to develop, adopt, and implement a Groundwater Sustainability Plan 
(GSP, or Plan) for the subbasin. Under this Plan, GSAs must adequately define and monitor groundwater 
conditions in the subbasin and establish criteria to maintain or achieve sustainable groundwater 
management within 20 years of GSP adoption.     

Sustainable management of groundwater is defined under SGMA as the άƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ǳǎŜ ƻŦ 
groundwater in a manner that can be maintained during the planning and implementation horizon 
ǿƛǘƘƻǳǘ ŎŀǳǎƛƴƎ ǳƴŘŜǎƛǊŀōƭŜ ǊŜǎǳƭǘǎέ ό/ŀƭƛŦƻǊƴƛŀ ²ŀǘŜǊ /ƻŘŜ ό/²/ύ {ŜŎǘƛƻƴ млтнмόǾύύΦ ¢ƘŜǎŜ ǳƴŘŜǎƛǊŀōƭŜ 
results include significant and unreasonable lowering of groundwater levels, loss of groundwater storage 
and supply, degradation of water quality, land subsidence, and depletions of interconnected surface 
water (ISW) that have significant and unreasonable adverse impacts on beneficial uses and users of 
surface water.  Sea water intrusion, while a SGMA-defined undesirable result, is not applicable to the 
Chowchilla SubbasinSubbasin. 

The Chowchilla SubbasinSubbasin has been identified by the California Department of Water Resources 
(DWR) as a critically overdrafted subbasin. Under SGMA, GSAs in critically overdrafted subbasins are 
required to prepare and adopt a GSP (or GSPs) by January 31, 2020 (CWC Section 10720.7(a)(1)). 

This GSP is the coordinated Plan for four GSAs that represent the entirety of the Chowchilla 
SubbasinSubbasin area: Chowchilla Water District (CWD) GSA, County of Madera GSA - Chowchilla 
Subbasin (also referred to herein as Madera County GSA), County of Merced GSA - Chowchilla Subbasin 
(also referred to herein as Merced County GSA), and Triangle T Water District (TTWD) GSA (Figure ES-1). 
The Chowchilla Subbasin will satisfy SGMA requirements with this single GSP that covers the entire 
Subbasin.  

The purpose of this GSP is to characterize groundwater conditions in the Chowchilla SubbasinSubbasin, to 
evaluate and report on conditions of overdraft, to establish sustainability goals, and to describe PMAs the 
GSAs will implement to achieve sustainable groundwater management by 2040. 

 

2 Groundwater basin number 5-022.05, part of the San Joaquin Valley Groundwater Basin, as defined by DWR 
Bulletin 118 (DWR, 2003) and updated in 2016. 

3 According to the Madera County Department of Agricultural Weights and Measures, the gross value of all 
agricultural production in the County was $1,973,449,000 (2017 Crop and Livestock Report). According to the 
Merced County Department of Agriculture, the gross value of all agricultural commodities in the County was 
$3,408,866,000 (Merced County 2017 Report on Agriculture). 
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¢Ƙƛǎ D{t ŀƭǎƻ ǎŜǊǾŜǎ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ 5²wΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ ǘƘŜ Chowchilla SubbasinSubbasin GSAs 
ǇǊŜǇŀǊŜΣ ŀŘƻǇǘΣ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ŀ Ǉƭŀƴ άŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ƻōƧŜŎǘƛǾŜ ǘƘŀǘ ŀ ōŀǎƛƴ ōŜ ǎǳǎǘŀƛƴŀōƭȅ ƳŀƴŀƎŜŘ 
within 20 years of Plan implementation without adversely affecting the ability of an adjacent basin to 
implement its Plan or achieve and maintain its sustainability goal over the planning and implementation 
ƘƻǊƛȊƻƴέ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ /ƻŘŜ ƻŦ wŜƎǳƭŀǘƛƻƴǎ ¢ƛǘƭŜ но όно //wύΣ {ŜŎǘƛƻƴ орлΦп όŦύΦ 

As mandated under 23 CCR Section (§) 354.24, GSAs within the Chowchilla SubbasinSubbasin have 
ŜǎǘŀōƭƛǎƘŜŘ ŀ άǎǳǎǘŀƛƴŀōƛƭƛǘȅ Ǝƻŀƭ ŦƻǊ ǘƘŜ ōŀǎƛƴ ǘƘŀǘ ŎǳƭƳƛƴŀǘŜǎ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ǳƴŘŜǎƛǊŀōƭŜ ǊŜǎǳƭǘǎ ǿƛǘƘƛƴ 
нл ȅŜŀǊǎ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ǎǘŀǘǳǘƻǊȅ ŘŜŀŘƭƛƴŜΦέ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘƛǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ Ǝƻŀƭ ŜǎǘŀōƭƛǎƘŜǎ ǘƘŀǘ ǘƘŜ 
Chowchilla SubbasinSubbasin will be operated within its sustainable yield by 2040, or 20 years following 
D{t ǎǳōƳƛǘǘŀƭ ƛƴ WŀƴǳŀǊȅ нлнлΦ {ǳǎǘŀƛƴŀōƭŜ ȅƛŜƭŘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άǘƘŜ ƳŀȄƛƳǳƳ ǉǳŀƴǘƛǘȅ ƻŦ ǿŀǘŜǊΣ calculated 
over a base period representative of long-term conditions in the basin and including any temporary 
surplus, that can be withdrawn annually from a groundwater supply without causing an undesirable 
ǊŜǎǳƭǘέ ό/²/ {ŜŎǘƛƻƴ млтнмόǿύύΦ  

 

 



JANUARY 2020, REVISED MAY 2023AUGUST 2024                                                                                                                            
GROUNDWATER SUSTAINABILITY PLAN 

EXECUTIVE SUMMARY                                                                                                                                                                       CHOWCHILLA SUBBASIN  

 

REVISED GSP TEAM                                ES-9 

 
Figure ES-1. Chowchilla Subbasin GSAs Map.1 

1In February 2023, TTWD annexed approximately 3,062 acres formerly located in the Madera County GSA within portions of the Chowchilla, Madera, and Delta-
Mendota Subbasins. GSA boundary modifications will be shown in the five-year GSP update and will be reflected in future water budget updates.
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ES-2 PLAN AREA AND BASIN SETTING  

The Plan Area is defined as the Chowchilla SubbasinSubbasin (5-022.05), part of the San Joaquin Valley 
Groundwater Basin, as described in Bulletin 118 (DWR, 2003) updated in 2016, with boundary updates 
approved in early 2019.  The Subbasin is bounded in the south and east by the Madera Subbasin, in the 
west by the San Joaquin River and the Delta-Mendota Subbasin, and in the north by the Merced Subbasin 
(Figure ES-1). The vertical boundaries of the Subbasin are the land surface (upper boundary) and the 
definable bottom of the basin (lower boundary).  The vertical extent of the Subbasin is subdivided into a 
surface water system (SWS) and groundwater system (GWS). The SWS represents the land surface down 
to the bottom of plant root zone,3F

4 within the lateral boundaries of the Subbasin. The GWS extends from 
the bottom of the root zone to the definable bottom of the Subbasin, within the lateral boundaries of the 
Subbasin.  

Hydrogeologic Conceptual Model  

The Chowchilla SubbasinSubbasin is underlain by the Corcoran Clay over approximately the western and 
central two-thirds of the Subbasin area. The depth to the top of the Corcoran Clay varies from 50 to 100 
feet at its northeastern extent to in excess of 250 feet in the southwestern portion of the Subbasin. In the 
western portion of the Subbasin, the aquifer system is subdivided into an upper unconfined aquifer above 
the Corcoran Clay and a lower confined aquifer below the Corcoran Clay (Figure ES-2). In the central and 
eastern portions of the Subbasin where the Corcoran Clay is shallow or does not exist, the aquifer system 
is generally considered to be semi-confined with discontinuous clay layers interspersed with more 
permeable coarse-grained units.  

The upper 800 feet of sediments are comprised of multiple layers of coarse-grained sediments. Thus, it 
can be anticipated that most wells will obtain close to their maximum yield within approximately the 
upper 800 feet of sediments. The vast majority of water wells are constructed within the upper 1,000 feet 
because sediments generally become finer with depth and towards the center of the valley (Provost and 
Pritchard, 2014). 

 

4 The depth to the bottom of the root zone varies by crop, but typically ranges from 2-7 feet (ASCE, 2016). 
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Figure ES-2. Chowchilla Subbasin Hydrogeologic Conceptual Model. 

 

Groundwater recharge can occur throughout the Chowchilla SubbasinSubbasin from infiltration of 
precipitation and applied water, streamflow percolation, and other sources. Net subsurface inflows to the 
Chowchilla SubbasinSubbasin from adjacent subbasins also contribute to groundwater recharge (but are 
not included in the water budget άnet rechargeέ ƻǊ άǎƘƻǊǘŀƎŜέ calculations described below); however, 
subsurface inflows and outflows are expected to decline as the Chowchilla SubbasinSubbasin and adjacent 
subbasins achieve sustainability by 2040.  A relatively large area of hydrologic group A and B soils with 
higher infiltration capacity is located in the central portion of the Subbasin from north of Chowchilla River 
to south of Berenda Slough, and from the City of Chowchilla on the east to Eastside Bypass on the west.  
This large area of hydrologic group A and B soils has soil saturated vertical hydraulic conductivity (K) from 
1.1 to greater than 5 feet/day, whereas most other areas have soil saturated vertical K of less than 1 
foot/day. 

Under current and recent historical groundwater conditions, the primary groundwater discharge from the 
Subbasin is groundwater pumping for agricultural, municipal, domestic, and industrial uses. The majority 
of domestic wells are located in the central to eastern portions of the Subbasin, agricultural wells are 
relatively evenly distributed throughout the entire Subbasin, and public supply wells are concentrated in 
the central to eastern portions of the Subbasin.  Domestic well depths vary across the Subbasin, with the 
most common domestic well depth between 300 and 400 feet.   Agricultural and public supply wells also 
vary in depth across the Subbasin, but they tend to be somewhat deeper than domestic wells with the 
most typical well depths in the range of 500 to 750 feet.  

Groundwater Conditions  

The general prevailing groundwater flow direction in the unconfined Upper Aquifer is northeast to 
southwest, though a few notable, localized areas of low water levels (i.e., groundwater levels) exist in the 
Subbasin. These local depressions cause more local variability in the groundwater flow directions, 
including most prominently to the south of the City of Chowchilla along the Subbasin boundary with the 
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Madera Subbasin, and in the northwestern and southwestern portions of the Subbasin. Recent 
groundwater level data indicates a small area of slightly higher groundwater elevations occurs within the 
City of Chowchilla (180 ft msl). 

Local areas of very shallow perched groundwater also exist above low-permeability (e.g., clay) layers 
where an unsaturated zone is present between the perching layer and the regional water table. Perched 
groundwater has been documented in Chowchilla SubbasinSubbasin at several sites through review and 
comparison of local groundwater level data from regulated facility sites obtained from Geotracker and 
regional groundwater level data from CASGEM and other sources. 

The Winter/Spring 2014 groundwater elevation contour map for the Lower Aquifer indicates Lower 
Aquifer groundwater elevations of between -30 and -40 feet msl in the area of the Chowchilla 
SubbasinSubbasin within the extent of the Corcoran Clay. The contour map for Lower Aquifer in 
Winter/Spring 2016 shows relatively lower groundwater elevations with some areas from -40 and -60 feet 
msl in the Lower Aquifer in the City of Chowchilla and in the southwestern portion of the Subbasin east 
of the Eastside Bypass. However, there is also an area of higher groundwater elevations than in 2014 in 
the middle portion of the Subbasin along Highway 152. Due to the limited spatial coverage of wells with 
Lower Aquifer water levels, evaluating groundwater flow gradients and directions within the Lower 
Aquifer in Chowchilla SubbasinSubbasin is challenging.  

Varying levels of groundwater level decline have been observed over the historical period across the 
Subbasin. Prior to the mid-1980s, trends of more stable water levels, although slightly declining, are 
apparent in most wells. Over the period from the mid-1980s to 2015, rates of groundwater level decline 
greatly increased. The calculated changes in groundwater levels from groundwater elevation contour 
maps translate to decreases in groundwater storage estimated to range between 27,000 and 57,500 acre-
feet per year (AFY) between 1988 and 2016, assuming a range of specific yield values from 7 to 13 percent.  

Key groundwater quality constituents of interest in the Subbasin include nitrate, total dissolved solids 
(TDS), and arsenic. These constituents have greater potential for representing broader regional 
groundwater quality concerns extending beyond localized or site-specific contamination cases and are 
likely to reflect a range of potential contamination sources. 

Historical TDS concentrations in groundwater in the Chowchilla SubbasinSubbasin indicate variable 
salinity across the Subbasin with more elevated TDS concentrations in the western portion of the 
Subbasin. Higher TDS concentrations in the western part of the Subbasin may be caused by natural salinity 
present in groundwater occurring within Coast Range derived sediments of marine source material. 

A large percentage of the wells with nitrate data have maximum historical concentrations below 7.5 
milligrams per liter (mg/L) and many have concentrations below 5 mg/L. However, a number of areas of 
locally high nitrate concentrations above 7.5 mg/L or above 10 mg/L are apparent across the Subbasin. 
The higher concentrations appear to be more common in the central parts of the Subbasin. Several 
notable areas with a high density of wells with nitrate concentrations above the maximum contaminant 
level (MCL) of 10 mg/L (as nitrogen) are located in the more central parts of the Subbasin to the west and 
southwest of the City of Chowchilla and between Ash Slough and Highway 152. 

Although there are a few wells with higher arsenic concentrations above 7.5 micrograms per liter (µg/L), 
most of the wells with data have concentrations below 5 µg/L with a considerable number having 
concentrations of less than 2.5 µg/L. The available groundwater quality data do not indicate any wells 
with arsenic concentrations above the MCL of 10 µg/L.  

Recent land subsidence has been a major concern in the western portion of the Chowchilla 
SubbasinSubbasin. Approximately 1 to 2 feet of subsidence occurred between 1926 and 1970 in the 
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western portion of Chowchilla SubbasinSubbasin.  Subsidence mapping using a combination of InSAR 
remote sensing data and data from surveys conducted by the United States Bureau of Reclamation (USBR) 
for the San Joaquin River Restoration Project indicate a maximum subsidence of almost seven feet 
occurred from 2007 to 2021 in the northwest part of the Chowchilla SubbasinSubbasin between Eastside 
Bypass and the western basin boundary, which reflects a recent period of subsidence re-activation in the 
Subbasin. Maps for the two-year period between 2015 and 2017 show one to two feet of subsidence in a 
large portion of the western Subbasin. Since 2017, subsidence has continued in the western part of the 
Subbasin, although the greatest areas of subsidence since 2017 are focused in areas farther east and south 
than prior to 2017. Overall, the available historical subsidence maps for the three time periods indicate 
up to approximately nine feet of subsidence in some areas of western Chowchilla SubbasinSubbasin since 
1920.  The subsidence has generally been concentrated in areas of the Subbasin within the extent of the 
Corcoran Clay. Recent subsidence mapping indicates smaller amounts of subsidence in the central to 
eastern portions of the Subbasin. 

Subsidence in the San Joaquin Valley has been attributed to groundwater level declines (and associated 
reduced pore pressure) within the groundwater system at depths below the Corcoran Clay in the Lower 
Aquifer. This association between conditions in the Lower Aquifer and subsidence has been observed 
nearby in the vicinity of Mendota in data from extensometer and continuous GPS monitoring coupled 
with groundwater level monitoring. These data suggest that most of the subsidence in the area is 
occurring at depths below the Corcoran Clay and correlates with declining groundwater levels in the Lower 
Aquifer (LSCE, 2015). This relationship has also been observed in other parts of the San Joaquin Valley 
(Lees et al., 2022) and has been attributed to a combination of the confined conditions in the Lower 
Aquifer in which small changes in storage can translate to large pressure changes along with the presence 
of a higher fraction of fine-grained sediments. 

Review of available data for ISW indicates regional groundwater and surface water are disconnected 
across most of the Subbasin, with depths to regional groundwater commonly in excess of 100 feet below 
ground surface. Depths to regional groundwater generally increase from west to east. However, high 
groundwater elevations (at or above the adjacent thalweg) are periodically observed in the shallow 
subsurface along the San Joaquin River at the western boundary of the Subbasin.  These high groundwater 
elevations in the shallow zone may be related to shallow clay layers causing perching/mounding 
conditions, and the relationship to underlying regional groundwater is not well documented. The source 
of water causing these high groundwater elevations in the shallow zone appears to be infiltration of San 
Joaquin River streamflow derived from reservoir releases or other upstream surface water contributions. 
A data gaps workplan for ISW has been developed to further evaluate potential interconnection between 
the San Joaquin River and shallow groundwater zone (Appendix 3.I).  Extensive review and assessment of 
potential GDEs identified by TNC compared to depths to groundwater resulted in identification of a GDE 
unit along the San Joaquin River in the western portion of Chowchilla SubbasinSubbasin. This GDE unit is 
composed of a mix of riparian forest, shrub, and herbaceous habitat totaling approximately 70 acres. 

Water Budget  

A water budget is defined as a complete accounting of all water flowing into and out of a defined volume4F

5 
over a specified period of time. When the water budget volume is an entire subbasin, the water budget 
facilitates assessment of the total volume of groundwater and surface water entering and leaving the 

 

5 ²ƘŜǊŜ ΨǾƻƭǳƳŜΩ ǊŜŦŜǊǎ ǘƻ ŀ ǎǇŀŎŜ ǿƛǘƘ ƭŜƴƎǘƘΣ ǿƛŘǘƘ ŀƴŘ ŘŜǇǘƘ ǇǊƻǇŜǊǘƛŜǎΣ ǿƘƛŎƘ ŦƻǊ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘŜ D{t ƳŜŀƴǎ 
the defined aquifer and associated surface water system. 
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subbasin over time, along with the change in the volume of water stored within the subbasin. Water 
budgets were developed for the Subbasin to characterize historical, current, and projected water budget 
conditions. A numerical integrated groundwater flow model (MCSim) was developed based on the fine-
grid California Central Valley Groundwater-Surface Water Simulation Model (C2VSim-FG), and was utilized 
to support development of water budgets.   

The objective of the historical water budget is to evaluate availability or reliability of past surface water 
supplies and aquifer response to water supply and demand trends relative to water year type. The 
historical water budget was calculated for the 1989 through 2014 period, which was found to be 
representative of long-term average conditions in the Subbasin based on analysis of precipitation, 
unimpaired flows, and CVP supplies.   

The objective of the current water budget is to understand the impact of current land use on water 
demand in the context of the SǳōōŀǎƛƴΩǎ ƘȅŘǊƻƭƻƎȅ ŀƴŘ ǿŀǘŜǊ ǎǳǇǇƭȅΦ  ¢Ƙƛǎ ǊŜǉǳƛǊŜǎ ŀ ǿŀǘŜǊ ōǳŘƎŜǘ ǘƘŀǘ 
considers current land use conditions and average historical hydrologic and climatic conditions.  The 
current water budget was calculated using land use data from 2015 to compute consumptive use and 
other root zone components in the Surface Water System water budget, and surface water supply and 
precipitation data for the 1989 through 2014 period. This approach accounts for changes in land use and 
water demand occurring over the historical period, most notably in the significant shift from pasture and 
alfalfa to almonds. With current land use conditions and average 1989 through 2014 hydrology, the 
current shortage in the Chowchilla SubbasinSubbasin is estimated to be 100,600 AF (Figure ES-3). In this 
context, shortage represents groundwater extraction in excess of groundwater recharge from the surface 
water system. Unlike overdraft, calculations of shortage do not consider lateral, subsurface groundwater 
flows between neighboring subbasins.  The current water budget shortage is effectively the current rate 
of shortage if 2015 land use/water demand conditions continued in the future under historical hydrologic 
conditions.  PMAs described below were designed to address the current water budget shortage. 

 

http://c2vsim.water.ca.gov/c2vsim/iwfm.html
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Figure ES-3. Summary Groundwater Budget for Current Subbasin Conditions (2015 Land Use). 

The groundwater model was used to estimate projected water budgets over 70 years of future hydrology 
under different future climate scenarios, and to evaluate the effects of PMAs5F

6 on Subbasin conditions.  
Two primary projected water budget scenarios were considered: one without projects (no action), and 
another with projects. Both of these projected scenarios were evaluated in the context of potential effects 
of climate change on future surface water supply and weather parameters.  The climate change scenarios 
used climate change parameters specified by DWR and served as a sensitivity analysis for the projected 
water budgets. While the climate change scenarios shows the effects on groundwater resulting from 
reasonably foreseeable climate change impacts on precipitation, evapotranspiration, and surface water 
supply, the precise future impacts of climate change are unknown.  Ultimately, the GSAs will need to 
continue adaptive management of the Chowchilla SubbasinSubbasin to address the climate change 
scenario that actually occurs. 

Two major time periods exist in the future projected model: the implementation period (2020-2039), 
during which PMAs are implemented to bring the Subbasin into sustainability, and the sustainability 
period (2040-2090), after which PMAs have been fully implemented.  The projected with projects scenario 
results showed no shortage or overdraft in the Chowchilla SubbasinSubbasin during the sustainability 
period (Figure ES-4). 

The GSP regulations require the water budget to quantify the sustainable yield for the Subbasin.  
Sustainable yield is dependent upon conditions in existence at the time, and would therefore change 

 

6 Projects and management actions identified to achieve sustainable operation of the Chowchilla Subbasin are 
discussed in section Section ES-4. 
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during the implementation period while PMAs are being completed. Thus, sustainable yield was only 
calculated for the sustainability period, after all PMAs identified in the GSP are fully implemented.    

The model results for the projected with projects scenario demonstrate that sustainability indicator 
minimum thresholds (MTs) and associated undesirable results are avoided during the sustainability period 
(2040-2090). Thus, the sustainable yield for the 2040-2090 projected period is the quantity of 
groundǿŀǘŜǊ άΧǘƘŀǘ Ŏŀƴ ōŜ ǿƛǘƘŘǊŀǿƴ ŀƴƴǳŀƭƭȅ ŦǊƻƳ ŀ ƎǊƻǳƴŘǿŀǘŜǊ ǎǳǇǇƭȅ ǿƛǘƘƻǳǘ ŎŀǳǎƛƴƎ ŀƴ 
ǳƴŘŜǎƛǊŀōƭŜ ǊŜǎǳƭǘέ ό/²/ {ŜŎǘƛƻƴ млтнмόǿύύΦ  In alignment with the GSP rŜƎǳƭŀǘƛƻƴǎ ŀƴŘ 5²wΩǎ 
Sustainable Management Criteria BMP (DWR, 2017), the sustainable yield has been calculated for the 
2040-2090 projected period (Table ES-1) with a single value of sustainable yield for the Subbasin as a 
whole (DWR, 2017).   

The sustainable yield is estimated as the average annual groundwater extraction during the 2040-2090 
period. This projected groundwater extraction equals the sum of the average annual recharge without 
projects and the average annual net project infiltration during the projected period. Since average vertical 
groundwater inflows approximately equal average vertical groundwater outflows after sustainability is 
reached during the 2040-2090 period, the average annual change in the groundwater storage was 
assumed to be zero over this 50-year period.  Accounting for all uncertainties in groundwater system 
inflows and outflows, the sustainable yield is estimated to range between 184,300 AF and 307,100 AFY.  
While a range of sustainable yield is stated above to provide some context for the uncertainty involved in 
such an analysis, the actual value of sustainable yield is much more likely to occur in the middle of this 
range. By this method, sustainable yield is estimated to be 245,700 AFY. 
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Figure ES-4. Summary Groundwater Budget With Projects during Sustainability Period (2040-2090). 

 

Table ES-1. Summary of Sustainable Yield Estimates from Projected with Projects Water 

Budget (23 CCR §354.18(b)(7)).  

Quantification 
Method 

Average Volume, 
2040-2090 (AF) 

Estimated 
Confidence Interval1 
(percent) 

Average 
minus CI 
(AF) 

Average 
plus CI (AF) 

Groundwater 
Extraction 

245,700 25% 184,300 307,100 

          1 Confidence interval source: Professional judgment based on historical calculations. 

 

ES-3 SUSTAINABLE MANAGEMENT CRITERIA  

Sustainability Indicators  

Undesirable results occur when significant and unreasonable effects for any of the six sustainability 
indicators defined by SGMA are caused by groundwater conditions occurring in the Subbasin. Table ES-2 
summarizes whether, for each of the six sustainability indicators, undesirable results have occurred, are 
occurring, or are expected to occur in the future in the Subbasin without and with GSP implementation.   
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of surface water in lieu of groundwater. 
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year time period over which a groundwater sustainability agency determines that plans and measures will 
ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ŀ ōŀǎƛƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ōŀǎƛƴ ƛǎ ƻǇŜǊŀǘŜŘ ǿƛǘƘƛƴ ƛǘǎ ǎǳǎǘŀƛƴŀōƭŜ ȅƛŜƭŘέ ώ/²/ 
§10721(r)]. The 50-year planning and implementation horizon in the Subbasin begins after the GSP 
implementation period. Prior to 2040, the GSAs are implementing PMAs, monitoring, and other efforts 
described in this GSP to achieve and maintain sustainable groundwater management. However, it is 
possible that groundwater conditions may temporarily exceed MTs during the GSP implementation period 
while these actions are occurring and depending on hydrologic conditions. DWR recognizes in the SGMA 
Best Management Practices (BMP) guidance documents that it may be acceptable for groundwater levels 
to temporarily exceed MTs during the GSP implementation period (prior to 2040) provided that the GSAs 
are managing groundwater and implementing PMAs as outlined in the GSP. By 2040, GSP implementation 
is expected to achieve the Subbasin sustainability goal through implementation of PMAs, demonstration 
that the SMC have been met, and demonstration that no undesirable results are occurring. The 
sustainability goal will be maintained through proactive monitoring and management by the GSAs. 

 
Table ES-2. Summary of Undesirable Results Applicable to the Plan Area. 

Sustainability Indicator 

Historical 
Period  

(Before 2015) 
Existing 

Conditions 

Future 
Conditions 

without GSP 
Implementation 

Future 
Conditions with 

GSP 
Implementation 

(After 2040) 

Chronic Lowering of 
Groundwater Levels 

Yes Yes Yes No 

Reduction of Groundwater 
Storage 

Yes Yes Yes No 

Land Subsidence (Western 
Management Area) 

Yes Yes Yes No 

Land Subsidence (Eastern 
Management Area) 

No No Possibly No 

Seawater Intrusion Not Applicable Not Applicable Not Applicable Not Applicable 

Degraded Water Quality Yes Yes Yes No1 

Depletion of Interconnected 
Surface Water 

Yes Possibly2 Possibly No 

1 There may be future continued degradation of groundwater quality that is not related to GSP Projects and Management Actions. 
2 Surface water and groundwater are disconnected under existing conditions in most of the Subbasin. Based on review of available data, 
characterization of hydrogeologic conditions related to the potential for interconnected surface water is currently based on very limited data. A 
data gaps workplan for interconnected surface water (Appendix 3.I) will provide additional data to evaluate this sustainability indicator. 

 

A summary of the sustainable management MTs, measurable objectives (MOs) and undesirable results is 
provided in Table ES-3.  Locally defined undesirable results were based on discussion with GSA staff and 
technical representatives, input received from interested stakeholders and the public through public 
meetings, and through individual stakeholder input to various GSA representatives, and through 
consultation with DWR and SWRCB staff.  Descriptions and locations of the representative monitoring 
sites (RMS) for each sustainability indicator are provided in Section Chapter 3. 
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Table ES-3. Summary of MTs, MOs and Undesirable Results. 

Sustainability 
Indicator Minimum Threshold Measurable Objective 

Undesirable Result  
(After 2040)1 

Chronic 
Lowering of 
Groundwater 

Levels  

Set equal to the Fall 2015 
measurement, if that observed 
data point is available at the 
RMS. Otherwise, set equal to 

the expected Fall 2015 
groundwater elevation 

determined from MCSim 
results, with adjustment, if 

necessary, to account for the 
offset between historical 
observed and simulated 
groundwater elevation. 

Set equal to the Fall 2011 
measurement, if that 
observed data point is 
available at the RMS. 

Otherwise, set equal to the 
expected Fall 2011 

groundwater elevation 
determined from MCSim 

results, with adjustment, if 
necessary, to account for the 

offset between historical 
observed and simulated 
groundwater elevation. 

Greater than 25% of the 
same RMS wells below 

minimum threshold for two 
consecutive fall 
measurements. 

Reduction of 
Groundwater 

Storage 

Same as minimum thresholds 
for chronic lowering of 
groundwater levels. 

Same as measurable 
objectives for chronic 

lowering of groundwater 
levels. 

Greater than 25% of the 
same RMS wells below 

minimum threshold for two 
consecutive fall 
measurements. 

(Groundwater levels used 
as a proxy.) 

Land 
Subsidence  

0 feet/year, subject to 
uncertainty of +/-0.16 feet/year 

0 feet/year, subject to 
uncertainty of +/-0.16 

feet/year 

Subsidence rate at two 
RMS within a given 

MAacross 75 percent or 
more RMS exceeding 

minimum threshold for two 
consecutive years. 

Seawater 
Intrusion 

Not Applicable Not Applicable Not Applicable 

Degraded Water 
Quality 

Nitrate = 10 mg/L or existing 
level plus 20% (whichever is 
greater) Arsenic = 10 µg/L or 

existing level plus 20% 
(whichever is greater) TDS = 

500 mg/L or existing level plus 
20% (whichever is greater)  

Current constituent 
concentrations 

10 percent of RMS wells 
above the MT for the same 

constituent due to GSP 
projects and/or 

management actions, 
based on average of most 
recent three year period 

Depletion of 
Interconnected 
Surface Water 

A percent of time surface water 
is connected to shallow 

groundwater equal to historical 
conditions for a similar 

climatic/hydrologic period. 

A percent of time surface 
water is connected to shallow 

groundwater equal to 
historical conditions for a 
similar climatic/hydrologic 

period. 

Greater than 30 percent of 
RMS wells below MT for 
two consecutive annual 
five-year rolling average 

annual evaluations 

1 SGMA defines sustainable groundwater management as the ñmanagement and use of groundwater in a manner that can be 
maintained during the planning and implementation horizon without causing undesirable resultsò [CWC Ä10721(v)]. The 
ñplanning and implementation horizonò is defined as ña 50-year time period over which a groundwater sustainability agency 
determines that plans and measures will be implemented in a basin to ensure that the basin is operated within its sustainable 
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Sustainability 
Indicator Minimum Threshold Measurable Objective 

Undesirable Result  
(After 2040)1 

yieldò [CWC Ä10721(r)]. The 50-year time period in the Chowchilla SubbasinSubbasin begins after the GSP implementation 
period. 

Chronic Lowering of Groundwater Levels 

¢ƘŜ D{t ǊŜƎǳƭŀǘƛƻƴǎ ǇǊƻǾƛŘŜ ǘƘŀǘ ǘƘŜ ά[MTs] for chronic lowering of groundwater levels shall be the 
groundwater level indicating a depletion of supply at a given location that may lead to undesirable 
ǊŜǎǳƭǘǎΦέ  /ƘǊƻƴƛŎ ƭƻǿŜǊƛƴƎ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ƭŜǾŜƭǎ ƛƴ ǘƘŜ {ǳōōŀǎƛƴ ŎŀǳǎŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀƴŘ ǳƴǊŜŀǎƻƴŀōƭe 
declines if they are sufficient in magnitude to lower the rate of production of pre-existing groundwater 
wells below that necessary to meet the minimum required to support overlying beneficial uses and users 
where alternative means of obtaining sufficient groundwater resources are not technically or financially 
feasible.  As shown in Table ES-3, the MT for groundwater levels is defined as the Fall 2015 groundwater 
elevation at each RMS well.6F

7 This MT maintains groundwater levels generally at or above levels that have 
been experienced in the past. In this way, impacts to shallow well users and other beneficial users of 
groundwater will generally not exceed what has historically been experienced in the Subbasin. 
Groundwater levels will also be managed with consideration of the MTs to ensure the major aquifers in 
the Subbasin are not depleted in a manner to cause significant and unreasonable impacts to other 
sustainability indicators (e.g. subsidence, reduction in groundwater storage)8. At the same time, the GSAs 
recognize that while groundwater levels are anticipated to temporarily fall below 2015 levels during the 
GSP implementation period, the implementation of projects and management actions, and additional 
mandatory demand management measures as may be required, is expected to cause groundwaters to 
return to 2015 levels by 2040. 

The Chowchilla SubbasinSubbasin GSAs have expressed and formalized their clear commitment to fund 
and implement a Domestic Well Mitigation Program to provide assistance to owners of domestic wells 
and shallow wells that supply drinking water users (e.g., public water systems and state small water 
systems) adversely impacted by groundwater level declines or degraded water quality during the GSP 
implementation period or until sustainability is reached. , prior to achieving sustainable groundwater 
conditions in 2040. The Domestic Well Mitigation Program will provide assistance (including temporary 
mitigation measures)  to domestic and shallow drinking water supply wells owners adversely impacted by 
declining future groundwater levels that interfere with groundwater production or quality and will be 
coordinated with the Madera County SB 552 Drought Plan that is also under development and the 
Chowchilla Management Zone. As described in Section 3.2.1, the GSAs have proceeded with coordinating, 
planning, and implementing a Domestic Well Mitigation Program beginning in 2023 July 2022 and 

 

7 MT is set equal to the Fall 2015 measurement, if this observed data point is available at the RMS. Otherwise, the 
MT is set equal to the expected Fall 2015 groundwater elevation determined from MCSim results, with adjustment, 
if necessary, to account for the offset between historical observed and simulated groundwater elevation. 

8 As part of GSP revisions, the GSAs have revised the UR undesirable results definition to specify that an undesirable 
resultUR ƻŎŎǳǊǎ ǿƘŜƴ άƎǊŜŀǘŜǊ ǘƘŀƴ нр҈ ƻŦ wa{ ǿŜƭƭǎέ ŘǊƻǇ ōŜƭƻǿ ǘƘŜ a¢ ŦƻǊ ǘǿƻ ŎƻƴǎŜŎǳǘƛǾŜ Ŧŀƭƭ ƳŜŀǎǳǊŜƳŜƴǘǎΦ 
They are also actively working on groundwater model updates to improve simulation of groundwater levels and their 
relationship to subsidence. Those updates will be completed by Fall 2024, and are expected to better reflect basin 
conditions and expected recovery. 
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continuing as needed until groundwater sustainability is achieved. After 2040, groundwater levels will are 
anticipated to stabilize at or above Fall 2015 levels, avoiding continued undesirable results for 
groundwater uses and users. 

The selection of SMC for chronic groundwater level decline are also intended to protect against significant 
and unreasonable impacts to groundwater storage volumes, land subsidence, and some groundwater 
quality concerns, and also included consideration of GDEs. Related to chronic groundwater level decline 
impacts to other sustainability indicators, the GSAs have agreed to develop Demand Management 
Programs and Subsidence Mitigation Measures that will provide a backstop (with specific triggers) to 
mitigate continued overdraft and subsidence if other PMAs are unable to sufficiently address 
groundwater sustainability issues in the Subbasin. Further, MTs are set at Fall 2015 levels to be consistent 
with the other sustainability indicators. The groundwater level MT is consistent with the avoidance of 
significant and unreasonable impacts to subsidence, water quality, and depletions of ISW, as described 
later in this GSP. Despite the consistency with other sustainability indicators, tThe GSAs wish to be clear 
that, even with consistency across sustainability indicators, the most restrictive SMC govern and will 
determine whether or not an undesirable result has occurred. 

Reduction of Groundwater Storage 

The groundwater storage reduction metric will be evaluated using groundwater levels as a proxy in 
conjunction with ŀƴƴǳŀƭ ŜǾŀƭǳŀǘƛƻƴǎ ƻŦ ǘƘŜ ǇǊŜǾƛƻǳǎ ȅŜŀǊΩǎ ƎǊƻǳƴŘǿŀǘŜǊ ǎǘƻǊŀƎŜ ŎƘŀƴƎŜ ŀƴŘ periodic 
evaluationPeriodic Evaluations of long-term groundwater level and storage changes over average climatic 
periods during the Sustainability Period.  Based on considerations applied in developing the groundwater 
level MTs, reduction in groundwater storage MTs do not exceed any identified significant and 
unreasonable level of depleted groundwater storage volume. 

Land Subsidence 

The cause of Subbasin groundwater conditions that would result in significant and unreasonable land 
subsidence is excessive overall average annual groundwater pumping and other outflows from the 
Subbasin that exceed average annual inflows. Locally defined significant and unreasonable conditions 
were determined based on discussions with GSA staff and technical representatives, input received from 
interested stakeholders and the public through public meetings, and through individual stakeholder input 
to various GSA representatives, and through consultation with DWR and SWRCB staff . Significant and 
unreasonable land subsidence results in significant impacts to infrastructure. An infrastructure 
assessment was also completed in 2024, including interviews with agencies responsible for management 
and operation of infrastructure that may be impacted by land subsidence. The land subsidence MT is set 
at a rate of 0 feet/year in order to prevent undesirable results9. The MT for land subsidence is set 
recognizing that land subsidence within the Subbasin is tied to actions in neighboring subbasins, and the 
ability to meet IMs is also dependent on the successful implementation of project and management 
actions in neighboring subbasins. It should also be noted that while groundwater level MTs and MOs are 
not specifically tied to subsidence thresholds, they are consistent withprotective of the objective to limit 
the potential for future subsidence by being more restrictive. 

As part of 2024 revisions, the GSAs re-evaluated the land subsidence SMC with input from interested 
stakeholders and members of the public, and conducted interviews with agencies managing and 

 

9 The undesirable result definition was revised in July 2024 for each MA to be άoccurring when the rate of subsidence 
at two RMS within a given MA exceeds the MT for two consecutive yearsέ. 
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operatingwith critical infrastructure in the Subbasin to discuss subsidence and related impacts. In addition 
to revising the undesirable resultUR definition (see 9 footnote below), the GSAs set annual and cumulative 
subsidence limits and defined IMs for near future (between now, December 2023, and January 2025) and 
long-term (at five-year intervals through 2040) timeframes to facilitate ongoing evaluation of subsidence 
as part of GSP implementation and allow for adaptive management, as necessary. 

Degraded Water Quality 

The cause of Subbasin groundwater conditions that would result in significant and unreasonable degraded 
water quality is implementation of a GSP PMA that causes concentrations of key groundwater quality 
constituents to increase to concentrations exceeding the MCLs for drinking water for identified key 
constituents (10 milligrams/liter (mg/L) for nitrate as nitrogen; 500 mg/L for TDS; 10 micrograms/liter 
(µg/L) for arsenic). There are no known significant large-scale groundwater quality contamination plumes 
in regional groundwater aquifers within the Subbasin. Municipal and domestic supply (MUN) is a 
designated beneficial use for groundwater in the Subbasin; therefore, groundwater quality degradation is 
considered significant and unreasonable based on adverse impacts to this beneficial use. Significant and 
unreasonable degradation of water quality occurs when beneficial uses and users of groundwater are 
adversely impacted by constituent concentrations increasing to levels above the drinking water MCLs for 
one or more of the key constituents (nitrate, arsenic, TDS) at indicator wells in the representative 
groundwater quality monitoring network due to implementation of a GSP project or management action. 
When existing or historical concentrations for the key constituents already exceed the MCL, the MT is set 
at the recent concentration plus 20 percent.  

Depletion of Interconnected Surface Water 

Regional groundwater levels have been below the stream channel bottoms in Chowchilla 
SubbasinSubbasin for at least the last several years, and for many decades in most of the Subbasin.  It has 
been determined that a direct hydraulic connection between regional groundwater and streams does not 
exist for streams in most of the Subbasin; therefore, surface water depletion sustainability criteria are not 
applicable over most of the Subbasin. However, water levels in the shallowest groundwater zone below 
and along parts of the San Joaquin River at the western boundary of Chowchilla Subbasin the Subbasin 
periodically rise to elevations equal to or above the stream thalweg. Although it appears this shallow 
groundwater is associated with infiltration of streamflow from the adjacent/overlying nearby river 
resulting from upstream reservoir releases or other surface water conditions, interim SMC have been 
established for interconnected surface water (ISW) along the San Joaquin River until additional field 
investigations, studies, evaluations, and monitoring can be completed to update and refine the 
hydrogeologic understanding of subsurface conditions and interactions between groundwater and 
surface water in this area. The interim minimum thresholds are the same as the interim measurable 
objectives: to maintain the percent of time of surface water ς groundwater connectivity consistent with 
conditions during the baseline historical time period, as measured over a rolling five-year period. The 
connection between regional groundwater and surface water will be reevaluated after further studies are 
completed and, if necessary, the interim SMC will be updated.  

Seawater Intrusion 

The seawater intrusion sustainability criterion is not applicable to this Subbasin. 

Monitoring Networks  
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The GSP groundwater monitoring network was developed using existing wells in the Subbasin and will be 
supplemented (and/or some initial wells replaced) by new nested monitoring wells.  The database for 
existing wells was reviewed with the following criteria in mind:   

¶ CASGEM wells preferred; 

¶ Known construction (screen intervals, depth) preferred; 

¶ Long histories of data (including recent data) preferred; 

¶ Good spatial distribution preferred; 

¶ Representation of both Upper (where present in western portion of Subbasin) and Lower Aquifers 
preferred;  

¶ Relatively good match between observed and modeled water levels preferred for water levels 
monitoring wells. 

The selected groundwater level indicator wells (Representative Monitoring Sites) are distributed 
throughout the Subbasin to provide broad spatial coverage of the Subbasin, to the extent possible 
(Figure ES-5). The groundwater quality indicator wells represent a subset of the water level indicator 
wells with additional wells included from other groundwater quality monitoring programs. The 
monitoring network will be periodically reviewed and modified as needed, an evaluation and update of 
the network is planned and is described in Appendix 3.M.  

ES-4 SUBBASIN PROJECT S AND MANAGEMENT ACTIONS  

To achieve the Subbasin sustainability goal by 2040 and avoid undesirable results through 2090 as 
required by SGMA regulations, various PMAs have been developed and will be implemented by the GSAs 
between 2020 and 2040. Projects generally refer to structural features whereas management actions are 
typically non-structural programs or policies designed to incentivize reductions in groundwater pumping.  

The GSAs have and will continue to prioritized implementing projects that provide additional surface 
water supply, thereby reducing groundwater pumping. However, recognizing that access to surface water 
supplies is variable and project implementation is challenging, the GSAs have developed and executed a 
Memorandum of Understanding for Establishing Demand Management Programs and Subsidence 
Mitigation Measures (Demand Management and Subsidence MOU), available in Appendix 3.XK The 
Demand Management and Subsidence MOU is intended to provide a backstop with specific triggers, a 
financial mechanism to mitigate for impacts stemming from continued subsidence, and will be 
implementable no later than January 1, 2026.   , the GSAs are also planning demand management to 
directly reduce groundwater pumping to achieve sustainability.  The GSAs are also committed to an 
adaptive management approach to implementing PMAs that is informed by continued monitoring of 
groundwater conditions using the monitoring networks.  As PMAs are implemented and Subbasin 
conditions are monitored, the GSAs will review PMA timelines, benefits, and the volume of demand 
management that may be necessary to achieve sustainability.  If the GSAs find that adjustments are 
needed to meet the sustainability goal, the GSAs will evaluate and adjust plans for project implementation 
and, to the extent necessary, demand management through implementation of the mandatory measures 
to be developed under the Demand Management and Subsidence MOU. Any adjustments will be reported 
in subsequent annual reportAnnual Reports, periodic evaluationPeriodic Evaluations, and/or pPlan 
aAmendments and/or the five-year periodic evaluation and GSP updates.    

Three main types of projects are included in the Chowchilla SubbasinSubbasin GSP: recharge, 
conveyance, and storage. Recharge projects are designed to support sustainability by increasing 
recharge.  Conveyance projects facilitate the delivery of additional surface water supplies for increased 



JANUARY 2020, REVISED MAY AUGUST 20232024 
  GROUNDWATER SUSTAINABILITY PLAN 

EXECUTIVE SUMMARY                                                  CHOWCHILLA SUBBASIN  

 

REVISED GSP TEAM           ES-24 

recharge or for direct use for irrigation, thereby reducing groundwater pumping (in-lieu recharge). 
Storage projects store additional surface water supplies for increased recharge or for direct use for 
irrigation, thereby reducing groundwater pumping. Some projects have a specific water source, but 
many of the recharge projects can draw from the same general sources. In addition to projects, the GSP 
includes one two management actions. planned by tThe County of Madera GSA: will implement a 
demand management program that will reduce demand by placing restrictions on groundwater 
pumping, among other actions., and the GSAs will jointly implement voluntary and mandatory measures 
to be developed under the Demand Management and Subsidence MOU, as may be required. All PMAs 
are expected to benefit groundwater levels, groundwater storage, subsidence, groundwater quality, and 
interconnected surface water by augmenting groundwater supplies through recharge or reducing 
groundwater use. Together, the PMAs have been developed and planned to achieve the Chowchilla 
SubbasinSubbasin sustainability goal by 2040. 

The GSAs are committed to upholding the Human Right to Water (CWC § 106.3) and are serious in their 
commitment to sustainably managing groundwater in the Subbasin for all beneficial uses and users, 
including domestic well owners and shallow drinking water supply well owners (e.g., public water system 
and state small water systems). In their ongoing efforts to uphold these commitments, the GSAs plan, to 
the extent feasible, to prioritize project implementation efforts in the vicinity of public supply wells, 
especially Flood-MAR, on-farm recharge projects, multi-benefit projects, and voluntary land repurposing 
efforts that can be flexibly targeted to specific areas of need. By replenishing groundwater supplies in 
priority areas surrounding public supply wells, the PMAs are also expected to benefit the groundwater 
supplies available to the domestic well users in the Subbasin, many of whom are also located within these 
same priority areas.  

The GSAs are committed to minimizing impacts to critical infrastructure due to subsidence. In their efforts 
to uphold this commitment, the GSAs are prioritizing, where feasible, the implementation of 
PMAsprojects in areas of active subsidence in an attempt to halt active subsidence that is currently 
occurring.  

The cost, timing, and gross groundwater benefit (yield) of the PMAs included in the GSP vary by GSA. Table 
ES-4 lists all of the PMAs, by GSA or implementing entity, and the estimated implementation timeline, 
capital cost, operating cost, and gross benefit of the projects. Table ES-5 further summarizes the total 
gross benefits and costs of all PMAs developed for each GSA or implementing entity.  

The gross yield across all PMAs at full implementation (2040) equals approximately 129,300 AFY. This 
includes the demand management program (management action) to be implemented by the Madera 
County GSA that will reduce net groundwater pumping by about 28,000 AFY. The gross yield for 
implementation of the Demand Management and Subsidence MOU, as may be required, will be 
determined at a future date as part of adaptive management and consistent with the scope of the 
implemented mandatory mitigation measures and will be reported in subsequent annual reportAnnual 
Reports, pPlan aAmendments, and/or periodic evaluationPeriodic Evaluations.  
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Figure ES-5. Groundwater Level Monitoring Network: CASGEM, Voluntary and Other Wells.
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Table ES-4. Chowchilla Subbasin Projects and Management Actions.1 

GSA2 Project  
First Year of 

Implementation 

Gross Average 
Annual Benefit at 

Full Implementation 
(AF) 

Estimated 
Capital Cost 
($, millions) 

Estimated 
Average Annual 
Operating Cost 
($/year, millions) 

CWD Recharge Basin 2018 1,359 3.1 0.01 

CWD Flood-MAR 2020 5,836 N/A 0.2 

CWD 
Additional Recharge 
Basins (1,000 acres) 

2021 10,803 38.6 0.5 

CWD 
Merced-Chowchilla 

Intertie 
2035 7,350 6.7 1.5 

CWD 
Eastman Lake 

(Buchannan Dam) 
Enlargement 

2040 8,753 49.2 0.2 

Madera County 
(East) 

Water 
Purchase/Import for 

Direct or In-Lieu 
Recharge 

2020 3,015 1.0 1.1 

Madera County 
(West) 

Water 
Purchase/Import for 

Direct or In-Lieu 
Recharge 

2020 27,953 118.0 0.7 

Madera County 
(All) 

Demand Management 2020 27,550 N/A 19.64 

Sierra Vista 
Mutual Water 

Company 
(SVMWC)3 

SVMWC Recharge 
Basin 

2020 4,344 7.5 0.2 

TTWD 
Poso Canal Pipeline / 

Settlement 
Agreement 

2020 7,647 5.2 4.6 

TTWD 
Eastside Bypass 

Flood Water / Redtop 
Joint Banking 

2021 24,657 24.5 0.7 

Joint 
Domestic Well 

Mitigation Program 
20243 N/A Varies5 Varies5 

Joint 
Demand Management 

and Subsidence 
Mitigation 

2024 N/A6 27 17 

Total     129,267 2564 3029.4 
1 Costs and benefits updated to remove CWDôs Madera Canal Capacity Increase project from consideration. Other updates since 
January 2020 are documented in the Chowchilla SubbasinSubbasin GSP Annual Reports. Changes will be reported in the five-
year GSP update. 

2 PMAs summarized by each GSA, GSA subregion, or local agency responsible for implementation. 
3 SVMWC includes portions of both County of Madera GSA and County of Merced GSA. 
4 Costs of demand management include reduced economic activities in the County of Madera, this includes approximately $19.1 
million per year in direct economic impacts alone (excluding multiplier effects).  
5 The final costs associated with the Domestic Well Mitigation Program are dependent on subbasin conditions, the number of 
applicants, and the mitigation requirements for each applicant. 
6 Gross yield for implementation will be determined at a future date consistent with the scope of the implemented mandatory 
mitigation measures. 
7 Costs of demand management and subsidence mitigation are estimated costs associated with initial configuration, design, and 
implementation of the program and annual costs of program implementation in subsequent years. These costs do not include any 
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costs associated with reduced economic activities in the Chowchilla SubbasinSubbasin from program implementation, which will 
vary depending on scope of the implemented mandatory mitigation measures.extent and magnitude of mandatory measures 
implemented. 
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Table ES-5. Summary of Chowchilla Subbasin Projects and Management Actions by GSA.1 

GSA2 
Gross Average Annual Benefit 

at Full Implementation (AF) 

Estimated Capital 
Cost  

($, millions) 

Estimated Average Annual 
Operating Cost ($/year, 

millions) 

CWD 34,101 97.6 2.41 

Madera County 58,518 119.03 21.44 

SVMWC3 4,344 7.5 0.2 

TTWD 32,304 29.7 5.3 

Total 129,267 254 29.4 
1 Costs and benefits updated to remove CWDôs Madera Canal Capacity Increase project from consideration. Other updates since 
January 2020 are documented in the Chowchilla SubbasinSubbasin GSP Annual Reports. Changes will be reported in the five-
year GSP update. 

2 PMAs summarized by each GSA or local agency responsible for implementation. 
3 SVMWC includes portions of both County of Madera GSA and County of Merced GSA. 
4 Costs of demand management include reduced economic activities in the County of Madera, this includes approximately $19.1 
million per year in direct economic impacts alone (excluding multiplier effects).  

 

ES-5 PLAN IMPLEMENTATION 

As of January 2020, administering the GSP and monitoring and reporting progress was projected to cost 
approximately $1.2 million per year across all GSAs in the Chowchilla SubbasinSubbasin. These total costs 
did not include: 

¶ The costs of implementing the Domestic Well Mitigation Program, although the GSAs have 
expressed their clear and firm commitment to funding the Program. As of July 2022, the total 
annual cost of implementing the Domestic Well Mitigation Program is anticipated to range 
between approximately $1.18 million and $10,000 per year between 2023-2032, with higher 
costs expected in the first several years. Additional information is provided in Appendix 3.D. 

¶ The costs of implementing the two data gaps workplans that the GSAs identified and developed 
in 2022-2023 (Appendix 3.H and 3.I). Additional information about the interconnected surface 
water and subsidence workplans is provided in Section 2.2.2. 

¶ Development, and furtherDevelopment, refinement, and impleimentation of the mandatory 
measures and other associated items as may be necessary, consistent with that set-forth in the 
Demand Management and Subsidence MOU. 

¶ The capital and annual operating cost of PMAs.  

The actual costs of GSP administration, monitoring, and reporting will be reassessed and reported in 
future GSP updates and Annual Reports. The total costs are expected to be higher during years in which 
five-year periodic evaluationPeriodic Evaluations are required, and slightly lower during years in which 
annual reportAnnual Reports are required.  

Development of this GSP was funded through a Proposition 1 Grant and contributions from individual 
GSAs (e.g., through in-kind staff time, or separately contracted consulting services).  Individual GSAs are 
also funding additional, ancillary studies and implementation efforts. To fund GSA operations and GSP 
implementation, GSAs are developing a financing plan that will include, but not be limited to, one or more 
of the following financing approaches: 
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¶ Grants and low-interest loans: GSAs will continue to pursue grants and low interest loans to help 
fund planning studies and other GSA activities. However, grants and low-interest loans are not 
expected to cover most GSA operating costs for GSP implementation.   

¶ Groundwater extraction charge: A charge per AF of groundwater pumped could be used to fund 
GSP implementation activities.  

¶ Other Fees and charges: Other fees may include permitting fees for new wells or development, 
transaction fees associated with contemplated groundwater markets, or commodity-based fees, 
all directed at aiding with sustainability objectives. Depending on the justification and basis for a 
fee, it may be considered a property-related fee subject to voting requirements of Article XIII D of 
the California Constitution (passed by voters in 1996 as Proposition 218) or a regulatory fee 
exempt from such requirements.  

¶ Assessments: Special benefit assessments under Proposition 218 could include a per-acre (or per-
parcel) charge to cover GSA costs.  

¶ Taxes: This could include general property related taxes that are not directly related to the 
benefits or costs of a service (ad valorem and parcel taxes), or special taxes imposed for specific 
purposes related to GSA activities. 
 

GSAs are pursuing a combined approach, targeting available grants and low interest loans, and considering 
a combination of fees and assessment to cover operating and program-specific costs. As required by 
statute and the Constitution, GSAs would complete aƴ ŜƴƎƛƴŜŜǊΩǎ ǊŜǇƻǊǘΣ ǊŀǘŜ ǎǘǳŘȅΣ ŀƴŘ ƻǘƘŜǊ ŀƴŀƭȅǎƛǎ ǘƻ 
document and justify any rate, fee, or assessment. For example, Madera County initiated two separate 
rate studies in Fall 2019. At the time of initial GSP adoption in January 2020, the initial rate study was 
producing an engineering report to adequately fund an existing flood control and water conservation 
agency, which would allow for the agency to adequately control flood flows with existing infrastructure. 
In the next rate study, an engineering report was being produced for the ongoing costs associated with 
running the three County GSAs, which would include administration as well as sufficient planning funds 
for eventual project implementation. 

The GSP implementation schedule allows time for GSAs to develop and implement PMAs and meets all 
sustainability objectives by 2040. While some projects began immediately after SGMA became law and 
are already contributing to Subbasin goals (Figure ES-6), the GSAs will beginbegan implementing all other 
GSP activities in 2020, with full implementation of PMAs to achieve sustainability by 2040. Figure ES-7 
illustrates the GSP implementation schedule for PMAs implemented by each GSA (Madera County East 
and West correspond to the portion of the County of Madera GSA within each Management Area). The 
GSP implementation schedule also shows mandatory reporting and updating for all GSAs, including annual 
reportAnnual Reports and five-year periodic updates (evaluations) prepared and submitted to DWR.   

The GSP Implementation Plan uses the best available information and the best available science to provide 
a road map for the Chowchilla SubbasinSubbasin to meet its sustainability goal by 2040 and comply with 
the SGMA regulations.  During each five-year update, progress will be assessed, and the implementation 
plan revised as necessary, to achieve the sustainability goal by 2040 and comply with the SGMA 
regulations. 
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Figure ES-6. Chowchilla Subbasin Projects in Response to SGMA (2015-2019). 
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Figure ES-7. Chowchilla Subbasin Implementation Schedule (2020-2040).1 

1 Not pictured are the Demand Management Programs and Subsidence Mitigation Measures. If required, these will be developed and 
implemented from 2026 onwards, as described in the Demand Management and Subsidence MOU. 
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 INTRODUCTION 

Groundwater serves as an important source of supply for agricultural, municipal, domestic, and industrial 
beneficial uses and users throughout the Chowchilla SubbasinSubbasin7F

10, which underlies approximately 
146,000 acres within Madera and Merced Counties. Agriculture in the Chowchilla Subbasin (Subbasin)  has 
historically relied on approximately 300,000 acre-feet (AF) of groundwater annually to produce an array 
of commodities that contribute to the agricultural economies of both Madera County and Merced County, 
which have a total combined value of over $5 billion dollars.8F

11 Groundwater also supports a large portion 
of domestic, municipal, and industrial water use in and around the City of Chowchilla. Thus, the 
sustainable management of groundwater in the Chowchilla Subbasin is important for long-term prosperity 
within Madera and Merced Counties.  

The Sustainable Groundwater Management Act of 2014 (SGMA) provides for local control of groundwater 
resources while requiring sustainable management of these resources. Under the provisions of SGMA, 
local agencies must establish governance of their subbasins by forming local Groundwater Sustainability 
Agencies (GSAs) with the authority to develop, adopt, and implement a Groundwater Sustainability Plan 
(GSP, or Plan) for the subbasin. Under this Plan, GSAs must adequately define and monitor groundwater 
conditions in the subbasin and establish criteria to maintain or achieve sustainable groundwater 
management within 20 years of GSP adoption.     

Sustainable management of groundwater is defined under SGMA as the άƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ǳǎŜ ƻŦ 
groundwater in a manner that can be maintained during the planning and implementation horizon 
ǿƛǘƘƻǳǘ ŎŀǳǎƛƴƎ ǳƴŘŜǎƛǊŀōƭŜ ǊŜǎǳƭǘǎέ ό/ŀƭƛŦƻǊƴƛŀ ²ŀǘŜǊ /ƻŘŜ ό/²/ύ {ŜŎǘƛƻƴ млтнмόǾύύΦ ¢ƘŜǎŜ ǳƴŘŜǎƛǊŀōƭŜ 
results are defined in CWC Section 10721(x)9F

12 and include significant and unreasonable lowering of 
groundwater levels, loss of groundwater storage and supply, degradation of water quality, land 
subsidence, and depletions of interconnected surface water that have significant and unreasonable 
adverse impacts on beneficial uses of the surface water.  Sea water intrusion, while a SGMA-defined 
undesirable result, is not applicable to the Chowchilla SubbasinSubbasin. 

The Chowchilla SubbasinSubbasin (Subbasin) has been identified by the California Department of Water 
Resources (DWR) as a critically overdrafted subbasin. Under SGMA, GSAs in critically overdrafted 
subbasins are required to prepare and adopt a GSP (or GSPs) by January 31, 2020 (CWC Section 
10720.7(a)(1)). 

This GSP is the coordinated Plan for four GSAs that represent the entirety of the Chowchilla 
SubbasinSubbasin area: Chowchilla Water District (CWD) GSA, County of Madera GSA ς Chowchilla 

 

10 Groundwater basin number 5-022.05, part of the San Joaquin Valley Groundwater Basin, as defined by DWR 
Bulletin 118 (DWR, 2003) and updated in 2016. 

11 According to the Madera County Department of Agricultural Weights and Measures, the gross value of all 
agricultural production in the County was $1,973,449,000 (2017 Crop and Livestock Report). According to the 
Merced County Department of Agriculture, the gross value of all agricultural commodities in the County was 
$3,408,866,000 (Merced County 2017 Report on Agriculture). 

12 CWC Section 10721(x) defines undesirable results as one oforf more of the following effects (summarized): chronic 
lowering of groundwater levels, significant and unreasonable reduction of groundwater storage, significant and 
unreasonable seawater intrusion, significant and unreasonable degraded water quality, significant and unreasonable 
land subsidence, and depletions of interconnected surface water that have significant and unreasonable adverse 
impacts on beneficial uses of the surface water. 



JANUARY 2020, REVISED AUGUST 2024MAY 2023                
  GROUNDWATER SUSTAINABILITY PLAN 

CHAPTER 1                                                                                                                               CHOWCHILLA SUBBASIN 

 

REVISED GSP TEAM                                                                                                                                         1-2 

Subbasin (also referred to herein as Madera County GSA), County of Merced GSA ς Chowchilla Subbasin 
(also referred to herein as Merced County GSA), and Triangle T Water District (TTWD) GSA. The Chowchilla 
SubbasinSubbasin will satisfy SGMA requirements with this single GSP that covers the entire Subbasin. 
The Chowchilla SubbasinSubbasin is coordinating GSP development with the Madera Subbasin. An 
interbasin agreement was developed by all GSAs in the Chowchilla SubbasinSubbasin detailing required 
GSP cooperation and coordination with neighboring GSAs in the Merced Subbasin.   

1.1 Purpose of the Groundwater Sustainability Plan  

The purpose of this GSP is to characterize groundwater conditions in the Chowchilla SubbasinSubbasin, to 
evaluate and report on conditions of overdraft, to establish sustainability goals, and to describe projects 
and management actions (PMAs) the GSAs will implement to achieve sustainable groundwater 
management by 2040. 

¢Ƙƛǎ D{t ŀƭǎƻ ǎŜǊǾŜǎ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ 5²wΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ ǘƘŜ Chowchilla SubbasinSubbasin GSAs 
ǇǊŜǇŀǊŜΣ ŀŘƻǇǘΣ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ŀ Ǉƭŀƴ άŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ƻōƧŜŎǘƛǾŜ ǘƘŀǘ ŀ ōŀǎƛƴ ōŜ ǎǳǎǘŀƛƴŀōƭȅ ƳŀƴŀƎŜŘ 
within 20 years of Plan implementation without adversely affecting the ability of an adjacent basin to 
implement its Plan or achieve and maintain its sustainability goal over the planning and implementation 
ƘƻǊƛȊƻƴέ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ /ƻŘŜ ƻŦ wŜƎǳƭŀǘƛƻƴǎ ¢ƛǘƭŜ но ό23 CCR), Section 350.4 (f). 

1.2 Sustainability Goal  

As mandated under 23 CCR Section (§) 354.24, GSAs within the Chowchilla SubbasinSubbasin have 
ŜǎǘŀōƭƛǎƘŜŘ ŀ άǎǳǎǘŀƛƴŀōƛƭƛǘȅ Ǝƻŀƭ ŦƻǊ ǘƘŜ ōŀǎƛƴ ǘƘŀǘ ŎǳƭƳƛƴŀǘŜǎ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ǳƴŘŜǎƛǊŀōƭŜ ǊŜǎǳƭǘǎ ǿƛǘƘƛƴ 
нл ȅŜŀǊǎ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀōƭŜ ǎǘŀǘǳǘƻǊȅ ŘŜŀŘƭƛƴŜΦέ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘƛǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ Ǝƻŀƭ ŜǎǘŀōƭƛǎƘŜǎ ǘƘŀǘ ǘƘŜ 
Chowchilla SubbasinSubbasin will be operated within its sustainable yield by 2040, or 20 years following 
GSP implementation in January 2020.  

{Da! ǊŜƎǳƭŀǘƛƻƴǎ ŘŜŦƛƴŜ ǎǳǎǘŀƛƴŀōƭŜ ȅƛŜƭŘ ŀǎ άǘƘŜ ƳŀȄƛƳǳƳ ǉǳŀƴǘƛǘȅ ƻŦ ǿŀǘŜǊΣ ŎŀƭŎǳƭŀǘŜŘ ƻǾŜǊ ŀ ōŀǎŜ 
period representative of long-term conditions in the basin and including any temporary surplus, that can 
be withdrawn annually from a groundwater supply witƘƻǳǘ ŎŀǳǎƛƴƎ ŀƴ ǳƴŘŜǎƛǊŀōƭŜ ǊŜǎǳƭǘέ ό/²/ {ŜŎǘƛƻƴ 
10721(w)). Subbasin sustainable yield must therefore be determined in the context of the complete basin 
setting, which includes historical, current, and projected conditions regarding groundwater, surface 
water, and land use. 

To achieve the sustainability goal, this GSP details accounting of the Chowchilla SubbasinSubbasin used to 
identify sustainable yield and establishes the criteria for GSAs to operate sustainably. Finally, planned 
monitoring networks, projects, and management actions are proposed to achieve and verify sustainable 
groundwater use. To facilitate review, Table 1-1 ŀƭƛƎƴǎ ǘƘŜ ǊŜƎǳƭŀǘƛƻƴǎ ǿƛǘƘ ǘƘƛǎ D{tΩǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
section.  

1.3 Agency Information  

Four local agencies have formed GSAs covering the full extent of the Chowchilla SubbasinSubbasin: 
Chowchilla Water District (CWD) GSA, Madera County (Madera Co) GSA, County of Merced Chowchilla 
GSA (Merced Co), and Triangle T Water District (TTWD) GSA.  Figure 1-1 delineates the areas managed 
exclusively by each GSA. 

LƴŦƻǊƳŀǘƛƻƴ ƻƴ ŜŀŎƘ D{!Ωǎ ƻǊƎŀƴƛȊŀǘƛƻƴ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ǎǘǊǳŎǘǳǊŜΣ ƧǳǊƛǎŘƛŎǘƛƻƴŀƭ ŀǊŜŀΣ irrigated area, 
land use, and water supplies are described below and summarized in Table 1-2.  Information provided by 
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each GSA to DWR pursuant to CWC Section 10723.8 is included in Appendix 1. Contact information for 
each GSA is provided in Table 1-3.   
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Table 1-1. Sustainability Goal Development and Associated GSP Sections. 

Sustainability Goal 
Development 

23 CCR 
Section 

Requirement GSP Section 

Context, basis for goal 

§ 354.12 Basin Setting 2.2 

§ 354.14 Hydrogeologic Conceptual Model 2.2.1 

§ 354.16 Groundwater Conditions 2.2.2 

§ 354.18 Water Budget 2.2.3 

§ 354.20 Management Areas 2.2.4 

Establishment of goal 

§ 354.24 Sustainability Goal 3.1 

§ 354.26 Undesirable Results 3.4 

§ 354.28 Minimum Thresholds 3.3 

§ 354.30 Measurable Objectives 3.2 

Measures of ensuring 
goal achievement 

§ 354.32 Introduction to Monitoring Networks 3.5 

§ 354.34 Monitoring Network 3.5.1, 3.5.2 

§ 354.36 Representative Monitoring 3.5.3 

§ 354.38 Assessment and Improvement of Monitoring Network 3.5.4 

§ 354.44 Projects and Management Actions 4 

 

Table 1-2. Summary of Chowchilla Subbasin Groundwater Sustainability Agencies.  

GSA 
GSA 

Abbreviation 
GSA Area, Acres 

Average Irrigated 
Area (2015), Acres 

Chowchilla Water District GSA CWD GSA 85,200 71,400 

County of Madera GSA - Chowchilla1 Madera Co GSA 45,100 37,100 

County of Merced GSA - Chowchilla Merced Co GSA 1,300 1,200 

Triangle T Water District GSA1 TTWD GSA 14,700 13,700 

Total 146,300 123,400 
1 In February 2023, TTWD annexed approximately 3,062 acres formerly located in the Madera County GSA within portions of the 

Chowchilla, Madera, and Delta-Mendota Subbasins. GSA boundary modifications will be reflected in the five-year GSP update. 
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Table 1-χȢ #ÈÏ×ÃÈÉÌÌÁ 3ÕÂÂÁÓÉÎ 'ÒÏÕÎÄ×ÁÔÅÒ 3ÕÓÔÁÉÎÁÂÉÌÉÔÙ !ÇÅÎÃÉÅÓȭ #ÏÎÔÁÃÔ )ÎÆÏÒÍÁÔÉÏÎȢ 

Groundwater  
Sustainability 

Agency 
Contact 
Person Contact Title 

Mailing 
Address Phone Number Email Address 

Chowchilla 
Water District 

Doug 
Welch1 

General Resources 
Manager, 
Chowchilla Water 
District 

327 S. 
Chowchilla Blvd., 
Chowchilla, CA 
93610 

(559) 665-3747 
dwelch@cwdwater.
com 

County of 
Madera GSA - 
Chowchilla 

Stephanie 
Anagnoson 

Director of Water 
and Natural 
Resources, County 
of Madera 

200 W. Fourth 
Street, Madera, 
CA 93637 

(559) 598-0362 
stephanie.anagnos
on@maderacounty
.com 

County of 
Merced GSA - 
Chowchilla 

Lacey 
McBride 

Water Resources 
Coordinator, 
County of Merced 

2222 M Street, 
Merced, CA 
95340 

(209) 385-7654 
lacey.mcbride 
@countyofmerced.
com  

Triangle T 
Water District 

Sarah 
WoolfBrad 
Samuelson 

Water & Land 
Solutions, 
LLCWise, 
GeneralSA 
Manager, Triangle 
T Water District 

4955 E. 
Andersen, Suite 
110, Fresno, CA 
937272941 Hwy 
59 
Merced, CA 
95341 

(559) 341-
0174658-8487 

sarahwoolf@me.co
mbsamuelson@ 
waterandlandsoluti
ons.com 

1 Doug Welch is the Plan Manager (23 CCR § 354.6(c)).`
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Figure 1-1. Chowchilla Subbasin GSAs Map.12 

1 In February 2023, TTWD annexed approximately 3,062 acres formerly located in the Madera County GSA within portions of the Chowchilla, Madera, and Delta-Mendota Subbasins. GSA 
boundary modifications will be reflected in the five-year GSP update. 
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2 The Chowchilla Water District GSA boundary has been updated since initial GSP submission. The and boundary shown in the figures contained in this version of the GSP do not include the 
most recent version of the CWD GSA boundary. Updates to figures will occur during the first periodic update of the GSP. This statement applies to all figures contained in this GSP and all 

related appendices. 
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1.3.1 Organization and Management Structure of the Groundwater 
Sustainability Agencies 

A summary is provided below for each GSA detailing its formation date, management structure, and 
background regarding typical land use and water supply availability.  This GSP has been developed through 
joint coordination between the GSAs within the Chowchilla SubbasinSubbasin GSP Advisory Committee, 
also described below. 

1.3.1.1 Chowchilla Water District GSA 

Chowchilla Water District (CWD) GSA was formed on December 14, 2016 and manages approximately 
85,200 acres of the Chowchilla SubbasinSubbasin, representing the largest jurisdictional area in the 
Subbasin (Figure 1-2). CWD GSA includes the portion of the City of Chowchilla that falls within the District 
service area. As of 2015, much of the GSA area is agricultural land (85%) and developed land (11%), 
including urban, semi-agricultural, and industrial land. The remaining area is primarily native vegetation 
(3%) with some water surface (1%). 

In 2015, irrigated agricultural land represented over 71,000 acres in the CWD GSA. Much of this area is 
used for cultivating almonds, though mixed pasture, alfalfa, corn, and grapes are also grown across 
substantial portions of the GSA. CWD GSA receives substantial surface water supplies to support 
agriculture. These include CVP supplies received under contract with Reclamation from Buchanan Dam 
and the Madera Canal (Figure 1-3).  CWD also diverts water from the Chowchilla River under its 
appropriative water rights on the Chowchilla River System and purchases water from Merced Irrigation 
District. Remaining agricultural water demand in CWD GSA is met by privately owned groundwater wells. 

The Board of Directors for CWD GSA is the Chowchilla Water District Board of Directors. CWD GSA Board 
of Directors meetings are held concurrently with the regular CWD Board of Directors meetings, which are 
typically scheduled on the second Wednesday of each month at 1:30 p.m. These meetings are open to the 
public and are held at the Chowchilla Water District offices (327 South Chowchilla Boulevard, Chowchilla, 
CA, 93610). 
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Figure 1-2. Chowchilla Water District GSA Map. 1 

1 The Chowchilla Water District GSA boundary has been updated since initial GSP submission. The boundary shown 
in the figures contained in this version of the GSP do not include the most recent version of the CWD GSA boundary. 

Updates to figures will occur during the first periodic update of the GSP. This statement applies to all figures 
contained in this GSP and all related appendices. 
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Figure 1-3. Madera Canal Mile 33.6 Deliveries to Chowchilla Water District GSA. 

1.3.1.2 Madera County GSA 

Madera County (Madera Co) GSA was formed on January 24, 2017 and manages approximately 45,100 
acres of the Chowchilla SubbasinSubbasin (Figure 1-4).10F

13 As of 2015, the majority of this area is comprised 
of agricultural land (82%) or native vegetation (12%). The remaining area consists of developed land 
(includes urban, semi-agricultural, and industrial land) and some water surface (6%). 

In 2015, irrigated agricultural land represented approximately 37,100 acres in Madera Co GSA. Much of 
this area is used for cultivating orchard crops (primarily almonds and pistachios), corn, mixed pasture, 
alfalfa, and grapes (Figure 1-5). Surface water supplies available for agriculture in Madera Co GSA are 
limited to riparian and appropriative deliveries to individual water rights users along waterways within 
the GSA. Thus, agricultural water demand in Madera Co GSA is primarily fulfilled by groundwater. 

North of the City of Chowchilla, a portion of Madera Co GSA overlaps with Sierra Vista Mutual Water 
Company (SVMWC). Within this GSP, the water budgets, projects, and management actions developed 
for SVMWC are applicable to this portion of Madera Co GSA. 

The Board of Directors for Madera Co GSA is the Madera County Board of Supervisors. As the Board of 
Directors, the Board of Supervisors meets on the first Tuesday of each month at the end of the 10 a.m. 
Board of Supervisors Meeting. These meetings are open to the public (200 West Fourth Street, Madera, 
CA, 93637) and are recorded and available for public viewing on the Madera County website 
(maderacounty.com). Madera County GSA also has an Advisory Committee that meets bimonthly and 

 

13 In February 2023, TTWD annexed approximately 3,062 acres formerly located in the Madera County GSA within 
portions of the Chowchilla, Madera, and Delta-Mendota Subbasins. GSA boundary modifications will be reflected in 
the five-year GSP update. 

file:///C:/Users/Cathy/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/0655XOHN/maderacounty.com
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provides feedback to the Board of Supervisors on SGMA-related matters. Members of the committee also 
serve as ambassadors in their communities regarding water issues.  

 
Figure 1-4. Madera County GSA Map. 
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Figure 1-5. Viticulture in Madera County GSA. 

 

1.3.1.3 Merced County GSA 

County of Merced Chowchilla (Merced Co) GSA was formed on February 21, 2017 and manages 
approximately 1,300 acres of the Chowchilla SubbasinSubbasin (Figure 1-6). As of 2015, the majority of 
this area is comprised of agricultural land (89%) or developed land (10%) (urban, semi-agricultural, or 
industrial land). The remaining area consists of native vegetation or water surfaces (1%). 

In 2015, irrigated agricultural land represented approximately 1,200 acres in Merced Co GSA. This area is 
used primarily for cultivating mixed pasture, alfalfa, corn, and orchard crops (Figure 1-7). Surface water 
supplies available to agriculture in Merced Co GSA include deliveries from CWD and individual water rights 
usage along the Chowchilla River. Remaining agricultural water demand in Merced Co GSA is fulfilled by 
privately owned groundwater wells. 

In the Chowchilla SubbasinSubbasin, Merced Co GSA lies almost entirely within the jurisdictional bounds 
of SVMWC. SVMWC also overlaps with a portion of Madera Co GSA. Within this GSP, the water budgets, 
projects, and management actions developed for SVMWC are applicable to the entirety of Merced Co GSA 
and the portion of Madera Co GSA overlapping SVMWC. 

The Board of Directors for Merced Co GSA is the Merced County Board of Supervisors. The Merced Co 
GSA Board of Directors meetings are held as needed following the regular Merced County Board of 
Supervisors meetings. The regularly scheduled Board of Supervisors meetings are typically held on the 
first and third Tuesday of each month at 10:00 a.m. and are open to the public at the Merced County 
Administration Building (2222 M Street, 3rd Floor, Merced, CA 95340).  
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Figure 1-6. Merced County GSA Map. 

 
Figure 1-7. Orchard in Merced County GSA. 




































































































































































































































































































































































































































































































































































































































































