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LIMITATION 

In preparation of this Groundwater Sustainability Plan (Plan), the professional services of Provost & Pritchard 
Consulting Group were consistent with generally accepted engineering principles and practices in California at 
the time the services were performed. 

Section 3 of this Plan, Basin Setting, was prepared in general conformance with section 354.12 of the water 
code either by and /or under the direct supervision of the appropriate professional as indicated herein.  

Per Regulation Requirements: 
 

§354.12 Introduction to Basin Setting  
This Subarticle describes the information about the physical setting and characteristics of 
the basin and current conditions of the basin that shall be part of each Plan, including the 
identification of data gaps and levels of uncertainty, which comprise the basin setting that 
serves as the basis for defining and assessing reasonable sustainable management criteria 
and projects and management actions. Information provided pursuant to this Subarticle 
shall be prepared by or under the direction of a professional geologist or professional 
engineer. 
 
Note: Authority cited: Section 10733.2, Water Code. 
Reference: Section 10733.2, Water Code. 

This Plan is a work product of the New Stone Water District Groundwater Sustainability Agency (NSWD 
GSA) members and associated stakeholders. Judgments leading to conclusions and recommendations were 
made based on the best available information but are made without a complete knowledge of subsurface 
geological and hydrogeological conditions. This Plan is intended to provide information from readily available 
published or public sources. We understand that the interpretations and recommendations are for use by the 
NSWD GSA in assisting the GSA in making decisions related to potential water supplies and groundwater 
management activities in light of California’s new and evolving Sustainable Groundwater Management Act 
(SGMA) regulations.  

Subsurface conditions or variations cannot be known, or entirely accounted for, in spite of significant study 
and evaluation. Future surface water and groundwater quantity, quality, and availability cannot be known. 
Trends have been estimated and projected based upon past historical data and events and are used for planning 
purposes. It should be noted that historic trends may not be indicative of future outcomes. Historic hydrology 
has been used to identify averages and potential extremes that may be experienced in future years; however, it 
will be important for the GSA to continually evaluate all the parameters that make up the agency water budget. 
Additionally, the rapidly changing regulatory environment surrounding the SGMA and State regulatory agencies 
may render any or all recommendations invalid in the future if not implemented and necessary approvals, 
permits, or rights obtained in a timely manner. Information contained in this GSP should not be regarded as a 
guarantee that only the conditions reported and discussed are present within the NSWD GSA or that other 
conditions may exist which could have a significant effect on groundwater availability. 

In developing methods, conclusions, and recommendations this Plan has relied on information that was 
prepared or provided by others. It is assumed that this information is accurate and correct, unless noted. 
Changes in existing conditions due to time lapse, natural causes including climate change, operations in 
adjoining GSAs or subbasins, or future management actions taken by a GSA may deem the conclusions and 
recommendations inappropriate. No guarantee or warranty, expressed or implied, is made. 

Prepared by: 
  

1/29/2025
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Executive Summary 
On September 16, 2014, Governor Jerry Brown signed into law a three-bill legislative package, composed of 
AB 1739 (Dickinson), SB 1168 (Pavley), and SB 1319 (Pavley), collectively known as the Sustainable 
Groundwater Management Act (SGMA) which was passed in 2014 and is codified in Section 10720 et seq. of 
the California Water Code. This legislation created a statutory framework for groundwater management that 
can be sustained during planning and implementation without causing undesirable results.  
 
From the first edition of DWR Publication 118 in 1978, the San Joaquin River Basin, including the Madera 
Subbasin, has been determined to be in a state of overdraft and has been identified by the state as being 
“Critically Overdrafted.”  Since 1995, the Madera Subbasin has lost approximately 2.6 million acre-feet (AF) of 
water from subsurface storage through a combination of groundwater pumping and below-normal recharge 
driven by an extended drought and low surface water supplies. This is still small compared to the estimated 
storage capacity of 50 million AF within the subbasin (assuming 1500 feet of thickness).   
 
While the Madera Basin is required to be sustainable, it should be noted that within the basin different areas 
can and should be evaluated separately. This Groundwater Sustainability Plan (GSP) covers about 4,200 acres 
in the northwestern area of the basin that is adjacent to the Chowchilla Bypass covering the New Stone Water 
District Groundwater Sustainability Agency (NSWD GSA). The NSWD GSA is coterminous with the New 
Stone Water District (NSWD or District) boundary. The District is predominantly agriculture and consists of 
two landowners. The NSWD GSA was created on December 22, 2016. 
 
Water supply to meet the NSWD GSA agricultural demands comes primarily from groundwater pumping. 
Although the NSWD GSA does have an appropriative water right along the Chowchilla Bypass (referred to as 
Eastside Bypass/Chowchilla Canal in permit) of 15,700 AF/year (permit number 19615), surface water is not 
consistently used for irrigation. The Chowchilla Bypass is a designated floodway into which water is diverted 
from the San Joaquin River only in relatively wet years. 
 
Groundwater levels have been regularly monitored in three wells within or on the border of the GSA for the 
California Statewide Groundwater Elevation Monitoring (CASGEM) program. Groundwater quality 
monitoring is also an important aspect of groundwater management in NSWD. Water quality analytical data 
returns averages of 840 µmhos/cm and 5.6 milligrams per liter (mg/L) of specific conductance and nitrate, 
respectively, are below their respective maximum contaminant levels (MCLs). The GSA is included in areas 
monitored by National Aeronautics and Space Administration (NASA) and the United States Bureau of 
Reclamation’s (USBR) San Joaquin River Restoration Project (SJRRP) land surface subsidence monitoring. 
Current land subsidence rates in NSWD GSA range from -0.15 to -0.45 feet per year from south to north over 
the years 2011 to 2017.The NSWD is also located within the East San Joaquin Water Quality Coalition (the 
Coalition or ESJWQC) boundary and participates in its monitoring efforts. 
 
Water conservation has been and will continue to be an important tool in water management, as well as a key 
strategy in achieving sustainable groundwater management.  The NSWD practices water conservation by using 
drip irrigation for the majority of their crops. Water is not imported into NSWD GSA, except for water from 
the Chowchilla Bypass during flood releases. The NSWD GSA includes natural recharge areas but does not 
currently have intentional recharge from constructed recharge basins. At this time, NSWD anticipates using its 
water right of surface water from the Chowchilla Bypass for direct recharge in the future. 
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NSWD GSA lies within the Poso Farm and Firebaugh northeast quadrangles. The topography of the NSWD 
GSA is relatively flat and ranges between approximately 150 to 160 feet above msl. Within the NSWD GSA 
area, surface materials are comprised solely of Quaternary age deposits. For the NSWD GSA area, the NRCS 
has generally described soils as soil textural class fine sandy loam. There are also small pockets of loamy sand 
and sandy loam. The Corcoran Clay is present below the entirety of NSWD GSA. The top of the Corcoran 
Clay lies between 200 to 350 feet below ground surface (bgs) under the District and is between 40 and 60 feet 
thick.  
 
The aquifers in the NSWD GSA are used primarily for irrigation purposes. The vertical aquifer boundary for 
the NSWD GSA is the base of freshwater, which under NSWD GSA is approximately 400 to 800 feet below 
msl. Aquifer characteristics of importance to the NSWD GSA are mainly transmissivity, hydraulic conductivity, and 
storativity. NSWD GSA has specific yields of the deposits of 8.3%, 13.3% and 14.8%. Transmissivity values 
ranged from 22,500 to 184,400 gallons-per-day (gpd)/ft with an average of 44,000 gpd/ft within the District.  
 
On average, the District’s well depths within the GSA are about 350 feet. Groundwater elevation data from 
about 2000 to present show an average water level between 40 and 60 feet above sea level. Due to the size of 
the GSA, the relative uniformity of the land, and the lack of consistent monitored data points, groundwater 
inflow and outflow is assumed to be equal until more data can be collected. 
 
Groundwater storage was determined using multiple methods.  The first method used the water budget 
analytical model or the checkbook balance method.  It uses inputs from all water sources, consumptive uses, 
and losses to determine groundwater surplus or overdraft over a hydrologically average period.  The second 
method used average specific yield, basin area, and average change in groundwater levels to determine change 
in storage over the hydrological average period.  The final method used Geographic Information System (GIS) 
mapping tools to calculate the difference in volume between contour maps for each year in the hydrological 
average period.  
 
The Madera subbasin used a model method to calculate the area’s water budget.  Within the Madera subbasin, 
it was calculated that the overdraft is between 242,500 and 363,700 AF/year.  In place of a model, the complete 
water budget including historical, current, and projected, for NSWD was created using information from the 
basin setting, along with data from sources such as California Irrigation Management Information System 
(CIMIS), National Oceanic and Atmospheric Administration (NOAA), DWR, Irrigation Training & Research 
Center (ITRC), etc.  The period of record chosen to analyze the historical data was 2003-2012. This period was 
chosen because it represents 100% of the long-term calculated natural flow (1901-2016) in the San Joaquin 
River and it closely reflects current management practices and facilities available to the District.  Also, this 
period includes a mix of dry, normal, and wet years.  Using this method, the overdraft for the District was 
calculated to be about 1,600 AF/year.  
 
Indicators for the sustainable management of groundwater include groundwater levels, groundwater storage 
volume, land subsidence, water quality, interconnected surface water, and seawater intrusion.  For NSWD GSA, 
the lowering of groundwater levels and depletion of groundwater storage is considered significant and 
unreasonable if pumping of groundwater has caused 30 percent of wells in the Subbasin to go below the MT 
for two consecutive fall water level measurements.  With groundwater levels anticipated to decline further 
during the Implementation Period as Projects and Management Actions (PMA) are implemented, wells may go 
dry. GSAs in the Subbasin are in the process of developing a temporary Domestic Well Mitigation Program to 
mitigate wells which go dry during the Implementation Period.  Also, water quality degradation is considered 
significant and unreasonable when concentrations of contaminants, such as nitrate as nitrogen, arsenic and 
salts, have reached levels that drastically impact crop yield.  For the District, land subsidence is considered 
significant and unreasonable when critical infrastructure, such as the Chowchilla Bypass, or distribution 
systems, wells, and pumps begin to fail or take critical damage.  While the Subbasin GSAs have undertaken 
efforts to study, review, and analyze potential interconnected surface water along the San Joaquin River from 
Millerton to the Mendota Pool, the portion of the Subbasin which is NSWD GSA does not contain 
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interconnected surface and groundwater systems. The Chowchilla Bypass, adjacent to the NSWD GSA, is a 
flood control structure owned by the State of California that only flows during high-flow events and is likely 
disconnected.  Due to the lack of connected water systems, interconnected surface water will not be monitored 
or considered when making management decisions.  The Madera Subbasin and NSWD GSA do not need to 
account for seawater intrusion since they are not located adjacent to the coast. 
 
Monitoring is a fundamental component of a groundwater management program and is needed to measure 
progress of reaching measurable objectives and the goal of groundwater sustainability.  New monitoring 
networks will be developed, and existing networks enhanced when necessary, using the Data Quality Objective 
(DQO) process, which follows the U.S. Environmental Protection Agency (EPA) Guidance on Systematic Planning 
Using the Data Quality Objectives Process (EPA, 2006).  The monitoring network for the groundwater level 
sustainability indicator will include the one well previously measured for CASGEM well located within or on 
the border of the GSA as well as three District wells that were not part of the CASGEM program.  These wells 
will also be used to monitor the groundwater storage and groundwater quality sustainability indicators.  The 
GSA is approximately 80 miles from the ocean and, therefore, seawater intrusion is not feasible and will not be 
monitored.  The monitoring network for NSWD GSA will utilize the USBR SJRRP and continuous University 
Navigation Satellite Timing and Ranging (NAVSTAR) Consortium (UNAVCO) data to continue to monitor 
the areas of subsidence.  The GSA will develop and maintain a data management system for storing and 
reporting information for the implementation of this GSP.   
 
Implementation of projects and management actions will assist the NSWD GSA in achieving groundwater 
sustainability by 2040. NSWD GSA analyzed several project types and groundwater management programs 
during the GSP planning process, which include, Groundwater Recharge Projects, Surface Water Acquisition 
Projects, Water Conservation Projects, and Management Programs.  NSWD GSA will aim its efforts first 
towards constructing a new Chowchilla Bypass turnout, new canals, and recharge basins within its boundary.  
If basin overdraft isn’t mitigated or if sustainable thresholds are not being met after implementation of NSWD 
GSA and landowner projects, the management actions and other potential projects listed may be enacted, and 
the priority of these projects will be increased.  The severity of the situation will dictate the actions taken.  
Priority will be given to actions and projects that can be implemented in a relatively short amount of time and 
have a high benefit-to-cost ratio.  
 
The adoption of the GSP will be the official start of the Plan Implementation for NSWD.  The GSA will 
continue its efforts to secure the necessary funding to successfully monitor and manage groundwater resources 
within the District in a sustainable manner.  While the GSP is being reviewed by DWR, NSWD GSA will begin 
the implementation of both projects and management actions.  
 
The GSA will annually report the result of basin operations including current groundwater levels, extraction 
volume, surface water use, total water use, groundwater storage change, and progress of GSP implementation.  
The GSA will also report, at least every five years and whenever the GSP is amended, the result of basin 
operations and progress in achieving sustainability including current groundwater conditions, status of projects 
or management actions, evaluation of undesirable results relating to measurable objectives and minimum 
thresholds, changes in monitoring network, summary of enforcement or legal actions, and agency coordination 
efforts.  
 
This GSP was developed in coordination with the Madera Subbasin GSAs for consistent explanations of data 
and methodologies. 
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1 Introduction 

 Purpose of Groundwater Sustainability Plan  

On September 16, 2014, Governor Jerry Brown signed into law a three-bill legislative package, composed of 
AB 1739 (Dickinson), SB 1168 (Pavley), and SB 1319 (Pavley), collectively known as the Sustainable 
Groundwater Management Act (SGMA) which was passed in 2014 and is codified in Section 10720 et seq. of 
the California Water Code.  This legislation created a statutory framework for groundwater management that 
can be sustained during planning and implementation without causing undesirable results.  
 
SGMA requires governments and water agencies of high- and medium-priority basins to halt overdraft and 
bring groundwater basins into balanced levels of pumping and recharge.  Under SGMA, these basins should 
reach sustainability within 20 years of implementing their sustainability plans.  For critically over-drafted basins, 
including the Madera Subbasin that the NSWD GSA area is part of, the deadline for achieving sustainability is 
2040.  
 
In his signing statement, Governor Brown emphasized that “groundwater management in California is best 
accomplished locally.” With ongoing financial and technical assistance from the Department of Water 
Resources (DWR), the NSWD GSA is working to achieve area-wide collaboration between neighboring water 
agencies and helping to achieve groundwater sustainability.  

 Sustainability Goal 

From the first edition of DWR Publication 118 in 1978, the San Joaquin River Basin, including the Madera 
Subbasin, has been determined to be in a state of overdraft and has been identified by the state as being 
“Critically Overdrafted.”  Since 1995, the Madera Subbasin has lost approximately 2.6 million acre-feet of water 
from subsurface storage through a combination of groundwater pumping and below-normal recharge driven 
by an extended drought and low surface water supplies. This is still small compared to the estimated storage 
capacity of 50 million AF within the subbasin (assuming 1500 feet of thickness).  Chapter 3 of this GSP 
discusses this chronic water imbalance in more depth. 
 
While the Madera Subbasin has lost a great deal of its stored water in recent decades, the aquifers beneath the 
subbasin still contain more water than the total of all the reservoirs on the watersheds above the subbasin.  That 
extensive storage volume has long masked the effects of overdraft from year to year, providing a buffer against 
the extreme fluctuations in surface water supplies depending on the rain year.  Water agencies in the subbasin 
must work together to maintain the viability of the aquifer so that buffer capacity is always available. 
 
The sustainability goal for the Madera Subbasin is to implement a package of projects and management actions 
that will, by 2040, balance long-term groundwater system inflows with outflows based on a 50-year period 
representative of average historical hydrologic conditions.  The six sustainability indicators, establish measurable 
objectives, and minimum thresholds that will ensure no undesirable results of significant and unreasonable 
economic, social, or environmental impacts occur as a result of GSP activities, as defined based on local values 
expressed in this GSP.  Efforts are in progress to address and mitigate undesirable results if they do occur 
during the implementation of this GSP.  

 Undesirable Results 

In order to accomplish this overarching goal, this plan identifies undesirable results, which are outcomes after 
2040 that will be realized should the plan’s strategies not be effective or not be effectively implemented.  
Undesirable results are marked by minimum thresholds or data points which if not met mean an undesirable 
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result has been realized.  Positive outcomes defined in this GSP will take time to achieve.  The NSWD has put 
a plan in place to build facilities that are thought to be of sufficient size and magnitude to accomplish its goal.  
The NSWD GSA is also reliant upon its neighboring agencies to do the same.  It is understood that it will take 
time to achieve the regional goals.  None of the goals can be realized in a year. Measurable Objectives and 
Interim Milestones have been defined to gauge progress during the intervening years and to help assure not 
only that the GSA is moving toward its sustainability goals, but also that the rate of progress is as planned and 
sufficient to meet the overall implementation schedule. 
 
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.  The overarching 
sustainability goal and the absence of undesirable results after 2040 through implementation of the project and 
management actions (PMAs).  The sustainability goals will be maintained through proactive monitoring and 
management by the GSAs.  Table 1-1 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.   
 

Table 1-1 Summary of Undesirable Results Applicable to the Subbasin 

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 Yes Yes Yes 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 Insufficient data exists to fully evaluate interconnected surface water along the San Joaquin River. 
 
The regulations define undesirable results as occurring when significant and unreasonable effects are caused by 
groundwater conditions for a given sustainability indicator.  A summary of the Minimum Thresholds (MTs), 
Measurable Objectives (MOs) and Undesirable Results (URs) coordinated across the Subbasin is provided in 
Table 1-2, tabulated for the entire Subbasin.  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.   
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Table 1-2 Summary of MTs, MOs, and Undesirable Results 

Sustainability 
Indicator Minimum Threshold Measurable Objective Undesirable Result 

(After 2040) 

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 level 
determined from MCSim results, 
with adjustment, if necessary, to 
account for the offset between 

historical observed and modeled 
data. 

Set equal to the Fall 2010 
measurement, if that observed 

data point is available at the RMS. 
Otherwise, set equal to the 

expected Fall 2010 groundwater 
level determined from MCSim 

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

offset between historical observed 
and modeled data. 

Same 30 percent of wells 
in the subbasin below 
minimum threshold for 

two consecutive fall 
measurements.  

Reduction of 
Groundwater 

Storage 

Same as MTs for chronic lowering of 
groundwater levels. (Groundwater 

levels used as proxy.) 

Same as MOs for chronic 
lowering of groundwater levels. 
(Groundwater levels used as 

proxy.) 

Same 30 percent of wells 
in the subbasin below 
minimum threshold for 

two consecutive fall 
measurements 

(Groundwater levels 
used as proxy) 

Degraded 
Water Quality 

Nitrate as N = 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) 

Baseline constituent 
concentrations 

10 percent of wells in the 
subbasin above the 

minimum threshold for 
the same constituent due 

to projects and/or 
management actions, 
based on average of 

most recent three year 
period 

Land 
Subsidence 

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

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

Average subsidence 
across greater than 25 

percent of RMS 
exceeding the minimum 

threshold for two 
consecutive years. 

Depletion of 
Interconnected 

Surface 
Water1 

A percent of time surface water is 
connected to shallow groundwater 
that is equal to historical conditions 
for a similar climatic/hydrologic 
period.  

A percent of time surface water is 
connected to shallow groundwater 
that is equal to historical 
conditions for a similar 
climatic/hydrologic period.  

Greater than 30 percent 
of RMS wells below 
minimum threshold for 
two consecutive annual 
five-year rolling average 
annual evaluations.  

Seawater 
Intrusion Not Applicable Not Applicable Not Applicable 

1 Interim SMCs will be replaced as a result of the Subbasin data gap analysis and findings from the ISW MOU. 
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While the Madera Basin is required to be sustainable, it should be noted that within the basin different areas 
can and should be evaluated separately.  This GSP covers about 4,200 acres in the northwestern area of the 
basin that is adjacent to the Chowchilla Bypass.  Sustainability goals, undesirable results, minimum thresholds, 
and measurable objectives are further discussed in Section 4 of this GSP. 

 Coordination Agreements 

Regulation Requirement: 
§ 357.4. Coordination Agreements  
 (a) Agencies intending to develop and implement multiple Plans pursuant to Water Code Section 10727(b)(3) shall enter into a 
coordination agreement to ensure that the Plans are developed and implemented utilizing the same data and methodologies, and that 
elements of the Plans necessary to achieve the sustainability goal for the basin are based upon consistent interpretations of the basin 
setting.  
 (b) Coordination agreements shall describe the following:  
  (1) A point of contact with the Department.  
  (2) The responsibilities of each Agency for meeting the terms of the agreement, the procedures for the timely exchange of 
information between Agencies, and procedures for resolving conflicts between Agencies.  
  (3) How the Agencies have used the same data and methodologies for assumptions described in Water Code Section 10727.6 to 
prepare coordinated Plans, including the following:  
   (A) Groundwater elevation data, supported by the quality, frequency, and spatial distribution of data in the monitoring 
network and the monitoring objectives as described in Subarticle 4 of Article 5.  
   (B) A coordinated water budget for the basin, as described in Section 354.18, including groundwater extraction data, 
surface water supply, total water use, and change in groundwater in storage.  
   (C) Sustainable yield for the basin, supported by a description of the undesirable results for the basin, and an explanation of 
how the minimum thresholds and measurable objectives defined by each Plan relate to those undesirable results, based on 
information described in the basin setting.  
 (c) The coordination agreement shall explain how the Plans implemented together, satisfy the requirements of the Act and are in 
substantial compliance with this Subchapter  
 (d) The coordination agreement shall describe a process for submitting all Plans, Plan amendments, supporting information, all 
monitoring data and other pertinent information, along with annual reports and periodic evaluations.  
 (e) The coordination agreement shall describe a coordinated data management system for the basin, as described in Section 352.6.  
 (f) Coordination agreements shall identify adjudicated areas within the basin, and any local agencies that have adopted an 
Alternative that has been accepted by the Department. If an Agency forms in a basin managed by an Alternative, the Agency shall 
evaluate the agreement with the Alternative prepared pursuant to Section 358.2 and determine whether it satisfies the requirements of 
this Section.  
 (g) The coordination agreement shall be submitted to the Department together with the Plans for the basin and, if approved, shall 
become part of the Plan for each participating Agency.  
 (h) The Department shall evaluate a coordination agreement for compliance with the procedural and technical requirements of this 
Section, to ensure that the agreement is binding on all parties, and that provisions of the agreement are sufficient to address any 
disputes between or among parties to the agreement.  
 (i) Coordination agreements shall be reviewed as part of the five-year assessment, revised as necessary, dated, and signed by all 
parties.  
 
The Madera Subbasin is home to seven Groundwater Sustainability Agencies (GSAs).  They are Madera 
Irrigation District GSA, Madera County GSA, City of Madera GSA, Madera Water District GSA, Gravelly Ford 
Water District GSA, Root Creek Water District GSA, and New Stone Water District GSA.  The Madera County 
GSA on behalf of all the GSAs in the subbasin applied to and received funding from the DWR for grant funds 
to prepare a GSP.  Gravelly Ford WD and Root Creek WD were originally part of the regional GSP 
development until 2018 when they each decided to prepare their own GSP.  New Stone WD GSA had made 
the decision to prepare an individual GSP when coordination began, which led to the development of this GSP.  
The joint GSP includes Madera Irrigation District GSA, Madera County GSA, City of Madera GSA, and 
Madera Water District GSA. Since three of the seven GSAs within the basin decided to prepare individual 
GSPs, the subbasin needs a Coordination Agreement to comply with SGMA.  
 
The Madera County GSA developed a draft Coordination Agreement for review and distributed it to the GSAs 
on April 24, 2019.  Since NSWD GSA planned to pursue development of its own GSP, the District edited the 
draft Coordination Agreement to represent regional cooperation and coordination and resubmitted the draft 
Coordination to the County on June 3, 2019. 
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As of January 22, 2020, the coordination agreement was executed by the NSWD GSA and the agreement was 
submitted to DWR with the initial GSP.  It is acknowledged that the DWR did not recognize the coordination 
agreement until October 9, 2020, after mediation resolved disputes internal to the basin and the Coordination 
Agreement was signed by all GSA agencies within the Subbasin.  As a response to the Letter from the DWR 
on September 22, 2022, the districts and their representatives have continued to meet monthly and met with 
DWR representatives on November 10, 2022, and December 8, 2022. In 2023, the GSAs took action to approve 
the First Amendment to the Madera Subbasin Coordination Agreement..  Madera Irrigation District (MID) 
GSA took action to approve the First Amendment to the Madera Subbasin Coordination Agreement and the 
Memorandum of Understanding Establishing a Domestic Well Mitigation Program for the Madera Subbasin 
of the San Joaquin Valley Groundwater Basin, but did not take action to approve the March 2023 Revised GSP. 
On April 16, 2024, and as documented in MID GSA Resolution NO. 2024-GSA01, the MID GSA took action 
to approve and adopt the March 2023 Revised GSP.  To date, all four Joint GSP GSAs have taken action to 
approve the March 2023 Revised GSP. In 2025, the Subbasin GSAs amended the Coordination Agreement for 
the 2025GSP Plan Amendment. The Second Amendment to the Madera Subbasin Coordination Agreement, 
is included as Appendix A. 
 
Since original GSA formation, subsequent GSP development, completion of the March 2023 Revised GSP, 
and now through GSP implementation and the Plan Amendment and Periodic Evaluation process, the GSAs 
in the Subbasin have committed to continued coordination in an effort to eliminate areas of disagreement. 
Despite multiple GSPs in the Subbasin, the GSAs have worked continuously over the last several years to seek 
consensus, striving to bring consistency across the 4 GSPs where possible and eliminating contradictory 
policies, procedures, and methodologies.  The following subsections seek to efficiently and accurately detail 
continued coordination activities being undertaken by the GSAs in the Subbasin since the Fall of 2023, prior 
to DWRs approval of the March 2023 Revised GSP on December 21, 2023.   
 
Facilitation Support Services (FSS) Grant 
Understanding the importance of continued coordination and prior to approval of the March 2023 Revised 
GSP by DWR on December 12, 2023, the GSAs in the Subbasin were the recipient of a Facilitation Support 
Services Grant (FSS Grant) from DWR.  The Implementation Service Plan (ISP) included assistance in the nine 
categories listed below.  

1. Stakeholder Assessments 
2. Governance Development 
3. Stakeholder Communication and Engagement Planning and Support 
4. Public and Stakeholder Outreach 
5. Targeted Outreach to Underrepresented Groundwater Users 
6. Tribal Government Outreach and Engagement 
7. Meeting Facilitation 
8. Intrabasin and Interbasin Coordination Support 
9. Interest-Based Negotiation 

The original contract for the FSS Grant was held by the MID GSA on behalf of the Subbasin (DWR Contract 
#4600013267).  Upon FSS Grant receipt, the GSAs in the Subbasin embarked on a robust and detailed 
Stakeholder Assessment.  Since completion of the initial Stakeholder Assessment, the Root Creek Water 
District (RCWD) GSA has taken over the contract for the FSS Grant and continued facilitation and 
coordination is currently focused on 4 of the 9 categories listed above; (1) Governance Development 
(Coordination Agreement modification(s)), (2) Stakeholder Communication and Engagement Planning and 
Support, (3) Interest-Based Negotiation, and (4) Meeting Facilitation.  A primary focus during Plan Amendment 
has been modification of the Coordination Agreement. Engagement in activities stemming from the FSS Grant 
have been broadly supported by the GSAs and continued facilitation support services in the Subbasin will 
continue to be a valuable component of GSP implementation.  
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 nterbasin greement s

Regulation Requirement: 
§ 357.2. Interbasin Agreements  
Two or more Agencies may enter into an agreement to establish compatible sustainability goals and understanding regarding 
fundamental elements of the Plans of each Agency as they relate to sustainable groundwater management. Interbasin agreements may 
be included in the Plan to support a finding that implementation of the Plan will not adversely affect an adjacent basin’s ability to 
implement its Plan or impede the ability to achieve its sustainability goal. Interbasin agreements should facilitate the exchange of 
technical information between Agencies and include a process to resolve disputes concerning the interpretation of that information. 
Interbasin agreements may include any information the participating Agencies deem appropriate, such as the following:  
 
 (a) General information:  
  (1) Identity of each basin participating in and covered by the terms of the agreement.  
  (2) A list of the Agencies or other public agencies or other entities with groundwater management responsibilities in each basin.  
  (3) A list of the Plans, Alternatives, or adjudicated areas in each basin.  
 (b) Technical information:  
  (1) An estimate of groundwater flow across basin boundaries, including consistent and coordinated data, methods and 
assumptions.  
  (2) An estimate of stream-aquifer interactions at boundaries.  
  (3) A common understanding of the geology and hydrology of the basins and the hydraulic connectivity as it applies to the 
Agency’s determination of groundwater flow across basin boundaries and description of the different assumptions utilized by 
different Plans and how the Agencies reconciled those differences.  
  (4) Sustainable management criteria and a monitoring network that would confirm that no adverse impacts result from the 
implementation of the Plans of any party to the agreement. If minimum thresholds or measurable objectives differ substantially 
between basins, the agreement should specify how the Agencies will reconcile those differences and manage the basins to avoid 
undesirable results. The Agreement should identify the differences that the parties consider significant and include a plan and schedule 
to reduce uncertainties to collectively resolve those uncertainties and differences.  
 (c) A description of the process for identifying and resolving conflicts between Agencies that are parties to the agreement.  
 (d) Interbasin agreements submitted to the Department shall be posted on the Department’s website.  
 
 
It is understood that coordination needs to exist between the adjacent subbasins.  Some initial discussions 
occurred with the Triangle T GSA, but the other Madera Subbasin GSAs asked that there be regional 
cooperation rather than discussions between the GSAs.  At the request of the other Madera Subbasin GSAs, 
the NSWD GSA has not had any ongoing dialogue with the agencies in the Chowchilla or Delta-Mendota 
Subbasins.  

 Agency Information  

Regulation Requirement: 
 

§354.6(a) The name and mailing address of the Agency 

 
New Stone Water District Groundwater Sustainability Agency 
9500 S. De Wolf 
Selma, CA 93662 
 
Contact: Roger Skinner 
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1.6.1 Organization and Management Structure of the GSA 

Regulation Requirement: 
 

§354.6(b) The organization and management structure of the Agency, identifying persons with management authority for 
implementation of the Plan. 
§354.6(c) The name and contact information, including the phone number, mailing address and electronic mail address, of the 
plan manager. 

 
The NSWD GSA is coterminous with the New Stone Water District (NSWD or District) boundary. The 
District is predominantly agricultural and consists of two landowners. The NSWD GSA and the NSWD have 
the same general manager and rely upon consultants and contracted operational staff.   
 
Within the Madera Subbasin and per the coordination agreement, the Basin Plan Manager is presently Gabriella 
Lion. 
 
The contact information is as follows: 
 
Name:  Gabriella Lion 
Phone:  559-834-6677 
Mailing Address:  P. O. Box 1350, Selma, CA 93662 
Email:  glion@lionraisins.com 
 

1.6.2 Legal Authority of the GSA 

Regulation Requirement: 
 

§354.6(d) The legal authority of the Agency, with specific reference to citations setting forth the duties, powers, and 
responsibilities of the Agency, demonstrating that the Agency has the legal authority to implement the plan. 

 
The New Stone Water District Groundwater Sustainability Agency was created on December 22, 2016.  
 
The legislation established the Agency as a GSA under Water Code 10720 (the Sustainable Groundwater 
Management Act) for the portion of the Madera Subbasin that lies within the boundaries of the Agency.  The 
legislation requires the Agency to develop and implement a GSP to achieve groundwater sustainability 
management within the territory of the Agency in compliance with the mandates and timelines in SGMA. 
 
The NSWD is the only water purveyor and/or agency throughout the territory of the GSA.  Accordingly, the 
Agency has been deemed the exclusive local agency within the designated territory endowed with powers to 
comply with SGMA. 
 
The Agency’s enabling act is codified in Water Code Appendix Section 143-801. The section provides that 
pursuant to Chapter 8 of Part 2.74 of Division 6 of the Water Code, the Agency may impose a variety of fees 
as it may determine to be necessary to fund its groundwater sustainability program, including but not limited 
to permit fees and fees on groundwater extraction and other regulated activities.  
 
Additionally, the NSWD is a local public agency.  The District was organized in 1983 under the California 
Water District Law, Section 34000 et seq. of the California Water Code (CWC) of the State of California.  
Pursuant to CWC Sections 34000 et seq., the District has the authority to protect and enhance the water 
resources available to it. 
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NSWD has the authority to manage the groundwater resources within its service area through CWC, Division 
6, Part 2.75 (Sections 10750 et seq.)  It is the primary agency responsible for its groundwater management plan, 
and it provides for management of the groundwater basin within its political boundary.  The groundwater 
management plan is consistent with the provision of CWC, Sections 10750 et seq., as amended January 1, 2003. 
 
The District boundaries encompass approximately 4,200 acres.  The NSWD satisfies the definition of “local 
agency” which is described in the CWC 10701 (a) as any city, county district, agency, or other political 
subdivision of the state for the local performance of governmental or proprietary functions within limited 
boundaries. 
 

1.6.3 Cost of Plan Implementation and Sources of Revenue 

The costs for implementing the plan fall into a number of different categories.  These consist of monitoring, 
facilities, planning and organizational, and purchase of surface water supplies.  While the law was passed in 
2014, the NSWD upon its founding was intent on balancing groundwater supplies and groundwater levels and 
as such endeavored to acquire surface water supplies and construct facilities.  The District will fund the 
management actions through District funds and will pursue grant funding.  The following Table 1-3 Estimated 
Costs for Implementation Management Actions lists the potential future costs associated with the plan: 

Table 1-3 Estimated Costs for Implementation Management Actions 

Implementation of Projects and 
Management Actions 

Estimated Costs Per 5-Year Period Total 20-
Year Cost 

2020 - 2025 2025 - 2030 2030 - 2035 2035 - 2040 

Bypass Turnout $125,000 $125,000 $125,000 $125,000 $500,000 
Distribution System $375,000 $375,000 $375,000 $375,000 $1,500,000 
Recharge Basins/Canal $200,000 $200,000 $200,000 $200,000 $800,000 
New wells $500,000 $500,000 $500,000 $500,000 $2,000,000 
Aquifer Storage $750,000 $750,000 $750,000 $750,000 $3,000,000 

Total Cost $1,950,000 $1,950,000 $1,950,000 $1,950,000 $7,800,000 
Average Annual Cost $390,000 $390,000 $390,000 $390,000   

 
 
Regulation Requirement: 
 

§354.6(e) An estimate of the cost of implementing the Plan and a general description of how the Agency plans to meet those 
costs. 

 
This GSP is organized in accordance with the outline in the GSP Guidelines published by DWR. 
 
Section 2 describes the Plan area, including geographic setting, existing water resources planning and programs, 
relationship of the GSP to other general plan documents within the Agency boundary, and additional GSP 
components. 
 
Section 3 describes the basin setting. It includes a detailed discussion of the hydrogeologic conceptual model 
used to prepare the GSP, current and historical groundwater conditions, a discussion of the area groundwater 
budget, and a description of why there are no management areas. 
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Section 4 sets forth the Agency’s adopted sustainability goals, addresses the mandated undesirable outcomes, 
defines minimum thresholds for each undesirable outcome, and sets measurable outcomes for both 
intermediate Plan years and for the Plan’s complete implementation. 
 
Section 5 describes the network of monitoring wells and other facilities adopted by the Agency to measure 
Plan outcomes and assesses the need for improvements to the network in order to provide fully representative 
data. Monitoring protocols and data analysis techniques are also addressed. 
 
Section 6 lists and describes each project and management action adopted by the Agency in pursuit of 
sustainability. The section includes project details, required permits, anticipated benefits, project capital and 
operations/maintenance costs, project schedule, and required ongoing management operations. 
 
Section 7 describes the Plan implementation process, including costs, sources of funding, an overall schedule 
through full implementation, description of the required data management system, methodology for annual 
reporting, and how progress evaluations will be made over time. 
 
Section 8 summarizes the references and sources used to prepare and document this Plan. 
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2 Plan Area 
 
Regulation Requirement: 

§354.8 Each Plan shall include a description of the geographic areas covered, including the following information: 
(a) One or more maps of the basin that depict the following, as applicable: 

1) The area covered by the Plan, delineating areas managed by the Agency as an exclusive Agency and 
any areas for which the Agency is not an exclusive Agency, and the name and location of any 
adjacent basins. 

2) Adjudicated areas, other Agencies within the basin, and areas covered by an Alternative. 
3) Jurisdictional boundaries of federal or state land (including the identity of the agency with 

jurisdiction over that land), tribal land, cities, counties, agencies with water management 
responsibilities, and areas covered by relevant general plans. 

4) Existing land use designations and the identification of water use sector and water source type. 
5) The density of wells per square mile, by dasymetric or similar mapping techniques, showing the 

general distribution of agricultural, industrial, and domestic water supply wells in the basin, 
including de minimis extractors, and the location and extent of communities dependent upon 
groundwater, utilizing data provided by the department, as specified in section 353.2, or best 
available information. 

 
The Madera Groundwater Subbasin is the southernmost subbasin within the San Joaquin Valley Basin north 
of the San Joaquin River (Figure 2-1 and Figure 2-2).  The Madera Subbasin boundary is defined in the 
California DWR Bulletin 118 as DWR Subbasin No. 5-22.06 (2006).  The majority of surface water in the 
subbasin is supplied from the Chowchilla, Fresno, and San Joaquin Rivers.  The Sierra Nevada foothills and 
three Groundwater Subbasins border the Madera Subbasin north of the San Joaquin River.  These subbasins 
include the Merced, Chowchilla, and the Delta-Mendota Subbasins.  The Kings Subbasin adjoins the Madera 
Subbasin south of the San Joaquin River.  Figure 2-2 shows the bordering subbasins and Figure 2-3 shows 
the local water agencies.   
 
Seven GSAs have formed within the 347,600-acre Madera Subbasin.  NSWD GSA contains approximately 
4,182 acres in the northwestern portion of the Madera subbasin and is bounded on the east by the Chowchilla 
Bypass (Bypass).  There is no overlap among the surrounding GSAs and there are no adjudicated areas in the 
groundwater basin.  The Bypass along the east side of the District provides the conveyance of surface water to 
NSWD GSA. The Bypass is the only existing conveyance facility that could deliver surface water to District 
lands. 
 
The land immediately surrounding the NSWD is unincorporated County land. To the south, the county land is 
in the Madera subbasin, and to the north, the county land is in the Chowchilla subbasin.  There are no federal, 
state, or tribal lands within the NSWD area. 
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Figure 2-1 District Map 
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Figure 2-2 Madera and Neighboring Subbasins 
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Figure 2-3 Neighboring Water Agencies 



New Stone Water District GSA Plan Area 
Groundwater Sustainability Plan, 2025 Periodic Update  

Page 2-5 

 

 

General land use in Madera County was last surveyed by DWR in 2011.  The County General Plan (Figure 
2-4) and zoned districts within the NSWD can be observed on the County interactive map available from: 
 
https://countymadera.maps.arcgis.com/apps/webappviewer/index.html?id=d955f25b15ed4e4e9a7ac4ecad0

edd2a 
 
Land Use.  The land within NSWD is exclusively used for agriculture. The Madera County Agricultural 
Commissioner provides annual data for cropping within the County, which was used for understanding the 
plantings in the District.  Previously, cropping and the associated water use were estimated by using the DWR 
land use data; however, the DWR data source is not available on an annual basis. Of the approximate 4,182 
acres of the NSWD GSA, the area primarily consists of grape vines (about 3,145 acres) with some areas of 
alfalfa (about 626 acres) and corn (about 231 acres) as well.  
 
The evapotranspiration (ET) for each crop in the District, along with irrigation method (drip and surface 
irrigation), can be estimated for each month. Based on the crop type and acreage, as well as the ET, the 
estimated agricultural demand for the year 2016 is included in Table 2-1. 

Table 2-1 Estimated Monthly Agricultural Demand (2016) 

 
 
Water Source.  Water supply to meet the NSWD GSA agricultural demands comes primarily from groundwater 
pumping. Although the NSWD GSA does have an appropriative water right along the Chowchilla Bypass 
(referred to as Eastside Bypass/Chowchilla Canal in permit) of 15,700 acre-feet/year (permit number 19615), 
surface water is not consistently used for irrigation. The Chowchilla Bypass is a designated floodway into which 
water is diverted from the San Joaquin River only in relatively wet years. The District formerly used Bypass 
water to irrigate crops; however, when a drip system was installed, the water could no longer be used.  As a 
result, part of the District’s canal conveyance system adjacent to the Bypass was backfilled to make more room 
for grape vines. 
 

Month Acres
ET 

(Feet)
Estimated 

Demand (AF)
Month Acres

ET 
(Feet)

Estimated 
Demand (AF)

Month Acres
ET 

(Feet)
Estimated 

Demand (AF)
January 626 0.08 50 January 231 0.00 0 January 3145 0.00 0

February 626 0.19 120 February 231 0.00 0 February 3145 0.00 0
March 626 0.34 210 March 231 0.00 0 March 3145 0.00 0

April 626 0.48 299 April 231 0.00 0 April 3145 0.08 264
May 626 0.62 388 May 231 0.10 24 May 3145 0.40 1243
June 626 0.64 401 June 231 0.42 98 June 3145 0.48 1522
July 626 0.67 422 July 231 0.84 193 July 3145 0.45 1400

August 626 0.63 394 August 231 0.66 152 August 3145 0.27 864
September 626 0.50 310 September 231 0.31 72 September 3145 0.12 390

October 626 0.35 217 October 231 0.00 0 October 3145 0.02 74
November 626 0.13 82 November 231 0.00 0 November 3145 0.00 0
December 626 0.09 57 December 231 0.00 0 December 3145 0.00 0

4.71 2949 2.33 538 1.83 5758

Alfalfa Corn Grapes

Total for 2016 Total for 2016 Total for 2016
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Figure 2-4 County General Plan Land Use 
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Figure 2-5 shows well density in the NSWD area. There are an estimated 31 active wells in the District area. 
The map is based on a well canvass that was performed in 2007. This is considered the best available data and 
includes known well locations for individual landowners as well as state wells. Well logs from the DWR, if 
available, have been reviewed to determine the construction of the well.  However, this has not been able to be 
determined.  A discussion of groundwater well pumping is included in Section 3.1.8.3.  

 Summary of Jurisdictional Areas and Other Features 

Regulation Requirement: 
 

§354.8(b)  A written description of the Plan area, including a summary of the jurisdictional areas and other features depicted on 
the map. 

Groundwater Basin Boundaries 
The Madera Subbasin is a large groundwater subbasin located within the southern part of the San Joaquin 
Valley Basin, in the Central Valley of California.  The groundwater basin boundary is defined in DWR Bulletin 
118 as DWR Basin No. 5-22.06.  The groundwater basin covers 614 square miles (394,000 acres).  DWR 
estimated the amount of stored groundwater as of 1995 for the entire San Joaquin Valley Basin at about 12.6 
million AF to a depth of 300 feet (DWR, Bulletin 118).   They also state in Bulletin 118 that the amount of 
stored groundwater in this subbasin as of 1961 was 24 million AF to a depth of <1000 feet. 

Groundwater Management Plan Area 
The NSWD does not have a Groundwater Management Plan, but the District is covered in the Madera Regional 
Groundwater Management Plan under Madera County that was adopted in December 2014. The NSWD is 
identified in Figure 2-2. The District is in the southwest portion of Madera County at the approximate center 
of the San Joaquin Valley. The area is not specifically described in the Plan and is surrounded by County area; 
therefore, there are no immediately adjacent water agencies (Figure 2-3). 

 Water Resources Monitoring and Management Programs 

2.2.1 Monitoring and Management Programs 

Regulation Requirement: 
 

§354.8(c) Identification of existing water resource monitoring and management programs, and description of any such programs 
the Agency plans to incorporate in its monitoring network or in development of its Plan. The Agency may coordinate with existing 
water resource monitoring and management programs to incorporate and adopt that program as part of the Plan. 

Groundwater Level Monitoring 
The CASGEM program was created by SBx7 6, Groundwater Monitoring, a part of the 2009 Comprehensive 
Water Package. Groundwater levels have been regularly monitored in three wells within or on the border of 
the GSA for the CASGEM program.  These wells have state well IDs 11S14E36R001, 11S15E30A001, and 
11S15E31J001.  Water depths have been measured in these wells by the USBR on a bi-annual basis since the 
late 1950s or early 1960s.  Well logs and construction information are not available for these wells.  Several 
other nearby wells not in the GSA are also monitored for the CASGEM program.  
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Figure 2-5 Well Density 2018 
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Groundwater Quality Monitoring 
Groundwater quality monitoring is an important aspect of groundwater management in NSWD.  Monitoring 
groundwater quality serves the following purposes: 
 

1. Spatially characterize water quality according to soil types, soil salinity, geology, surface water quality, 
and land use;  

2. Establish a baseline for future monitoring; 
3. Compare constituent levels at a specific well over time (i.e., years and decades);  
4. Determine the extent of groundwater quality problems in specific areas; 
5. Identify groundwater quality protection and enhancement needs; 
6. Determine water treatment needs; 
7. Identify impacts of recharge and surface water use on water quality; 
8. Identify suitable crop types that are compatible with the water characteristics; and 
9. Monitor the migration of contaminant plumes. 

 
A discussion on groundwater quality in the NSWD GSA is in Section 3.2.5.  Several agencies are involved in 
the monitoring and mitigation of groundwater quality in the surrounding area.  These agencies include the 
County of Madera, State Water Resources Control Board (SWRCB) and Regional Water Quality Control Boards 
(RWQCB), United States Geological Survey (USGS), and California Department of Toxic Substances Control 
(DTSC).  Data from these sources indicate that common constituents of concern in NSWD GSA and the 
region are nitrate and total dissolved solids (TDS).  Data available within and near the GSA show that levels of 
these constituents are generally below respective regulatory levels for drinking water (see Section 3.2.5 for 
details).  Contaminant plumes are not known within the GSA. 

Land Surface Subsidence Monitoring 
The GSA is included in areas monitored by the USBR’s SJRRP and continuous data from UNAVCO.  Data 
from these sources show that subsidence has been occurring at significant rates within and surrounding the 
GSA. The monitoring network for NSWD GSA will include the USBR SJRRP and UNAVCO data to continue 
to monitor the areas of subsidence. If data from these sources becomes unavailable in the future, a new 
monitoring network will be established to monitor land subsidence.  

Surface Water Monitoring 
The only surface water feature in NSWD GSA is the Bypass, which is located along the eastern edge of the 
NSWD GSA.  The Bypass is a designated floodway into which water is diverted from the San Joaquin River 
only in relatively wet years. 
 
Imported Surface Water.   
NSWD does not import any surface water into the area.  

Irrigated Lands Regulatory Program 
The NSWD is located within the East San Joaquin Water Quality Coalition (the Coalition or ESJWQC) 
boundary. The Coalition is a group of agricultural interests and growers formed to represent all “dischargers” 
who own or operate irrigated lands east of the San Joaquin River within Madera, Merced, Stanislaus, Tuolumne 
and Mariposa Counties and portions of Calaveras County.  The ESJWQC has been approved by the Executive 
Officer of the Central Valley Regional Water Quality Control Board to serve as a third-party group to conduct 
water quality monitoring and reporting on behalf of its enrolled grower members to meet requirements of the 
Irrigated Lands Regulatory Program (ILRP). In fulfillment of required reports and monitoring, the ESJWQC 
completed a Groundwater Assessment Report which evaluated readily available groundwater quality data and 
assessed areas within the Coalition boundary with increased potential to influence groundwater quality.  
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The Coalition has collected surface water quality data since 2004 and more recently began collecting 
groundwater quality data as part of a long-term trend monitoring program.  This information is summarized 
annually and submitted to the Central Valley Regional Water Quality Control Board (CVRWQCB) in 
compliance with requirements of the ILRP. 

GSP Monitoring and Management Plans 
The NSWD GSA will be responsible for collecting data or using existing programs to monitor the various 
groundwater conditions.  The monitoring network and its goals are described in detail in Chapters 4 and 5 of 
this GSP. 

2.2.2 Impacts to Operational Flexibility 

Regulation Requirement: 
§354.8(d) A description of how existing water resource monitoring or management programs may limit operational flexibility in 
the basin, and how the Plan has been developed to adapt to those limits. 

 
The development of relationships between NSWD, various regulatory agencies, and other local water agencies 
is an important part of an effective groundwater sustainability plan.  The District is in the Madera groundwater 
subbasin, which extends beyond many political boundaries and includes other municipalities, irrigation districts, 
water districts, private water companies, and private water users.  This emphasizes the importance of inter-
agency cooperation, and the District has historically made efforts to work conjunctively with many other GSAs.  
 
Several existing water management constraints impact operational flexibility and water operations.  These 
programs are described below for each program and possible measures to adapt to them. 

Contaminant Plumes 
As noted above, water quality data indicate that common constituents of concern in NSWD GSA and the 
region are nitrate and TDS and that concentrations of these constituents are generally below respective 
regulatory levels for drinking water.  A review of the DTSC and SWRCB online databases, EnviroStor and 
GeoTracker, show no active contaminated sites within 4 miles of the GSA.  The USGS from 2005 to 2006 
performed their Groundwater Ambient Monitoring and Assessment (GAMA) program which undertook 
investigation to characterize the groundwater condition in the Southeast San Joaquin Valley (Burton et al, 2012).  
There are no known contaminant plumes in the area currently; however, should one be discovered or created, 
the monitoring and management of the plume may impact the operational flexibility of this plan in the following 
ways: 
 

1. New wells may not be installed in specific areas because they may capture contaminated water or cause 
a plume to migrate. 

2. Some existing wells may not be utilized and may either be abandoned or placed on standby. 
3. Groundwater recharge basins may not be constructed in specific areas because they may cause a plume 

to migrate. 
4. Wellhead treatment may be required at some wells, thus increasing the cost to produce water.  These 

wells are often put on standby and only used to help meet peak demands. 

Flood Control Operational Limitations 
New Stone Water District is situated next to the Bypass that carries flood flows. The District has a right to use 
some of the flood water.  However, its current system is undersized and cannot distribute the permitted volume.  
Plans to upgrade the system are being considered so that the full extent of the water right can be used soon. 
No other flood control operations currently exist in the District.  The development of future recharge facilities 
will be highlighted in future Annual Reports or Periodic Evaluations, as appropriate. 
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San Joaquin River Restoration Program 
In 2006, after an 18-year court session, the Friant Central Valley Project (CVP) contractors entered into the 
San Joaquin River Restoration (SJRR) settlement agreement.  The agreement increases flows to the River to 
benefit fisheries, resulting in a significant reduction in water deliveries to the Friant contractors.   
 
The SJRRP is scoping out costs of Phase 2B projects, at the time of the 2025 update.  Restoration water supply 
impacts to the Friant contractors were estimated by Provost & Pritchard (P&P)(2009) including a water delivery 
impact to Merced Irrigation District as a reduction of about 27,500 AF annually.  However, the impacts are not 
expected to be fully realized until 2025 or later.  In a critically dry year, it is not required that restoration flows 
be left in the River. 
 
Several mitigation programs were established as part of the restoration settlement intended to partially reduce 
the water supply impacts from the river restoration program, and include the following: 
 

1. Recirculated Water:  Some restoration flows could be recaptured in the Lower San Joaquin River or 
Delta for use by the Friant contractors.  These waters will either be sold, exchanged for other water 
supplies, or, when feasible, delivered directly back to some Friant contractors. 

2. Part 3 Water (formerly Title 3 or T3 water):  Part 3 water is generated from the facilities and programs 
built to increase groundwater recharge and recovery using the $50 million authorized as part of Title 3 
of the San Joaquin River Restoration Act.   

3. 16(b) Water (also known as $10 water):  This program allows the impacted parties to buy floodwater 
at $10/AF to the extent they have been impacted.  This is less than the cost of purchasing other 
floodwaters from the San Joaquin River. 

4. Unreleased Restoration Flows:  Designated restoration flows that are not used will be sold to the Friant 
contractors, who can use them directly for irrigation or domestic use.  Restoration flows may not be 
used for a variety of reasons, including operational limitations, flood control releases, facility 
maintenance and construction, etc. 

 
The Friant contractors have no control over the implementation of the SJRRP; however, they can use the 
mitigation programs as much as feasible.  These programs will only partially compensate for the water losses, 
so Friant contractors may attempt to develop new water supplies through water transfers, recharge, recycling, 
reuse, and conservation to make up for the reduced water deliveries.  The construction of new storage projects, 
including the Temperance Flat reservoir on the Upper San Joaquin River, can help to mitigate the impacts of 
the river restoration and restore some operational flexibility. 

2.2.3 Conjunctive Use Programs 

Regulation Requirement: 
§354.8(e) A description of conjunctive use programs in the basin. 

 
Conjunctive use is the coordinated and planned management of both surface and groundwater resources to 
maximize efficient use.  Conjunctive use is a strategy to improve water supply reliability and environmental 
conditions, reduce groundwater overdraft and land subsidence, and protect water quality.  
 
It includes balancing the use of surface water when it is available with the use of groundwater in order to 
sustainably meet the needs of beneficial users.  Conjunctive use also includes cyclic storage where groundwater 
is recharged during wet years using surplus surface water to offset the groundwater pumped during dry periods.  
This strategy should also include a robust monitoring program to help prevent negative impacts and verify the 
quantity of water in storage.  
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The NSWD does not have a current conjunctive use program since they rely primarily on groundwater. 
Although they have a right to the water from the Bypass when it flows, the District’s system is undersized to 
handle the full amount of water for which they have a right. It should be noted that the Madera and Chowchilla 
subbasins are used conjunctively, meaning that groundwater and surface water are used collectively for 
municipal and agricultural purposes.  The groundwater basin can be viewed as a storage reservoir during wet 
years, less groundwater pumping is required, and recharge is practiced so that excess surface water supplies can 
be added to belowground storage.  In dry years, less surface water is available, more groundwater is pumped to 
meet demands, and groundwater levels decline.  Because of this variable use, it is expected that water levels will 
rise and fall, but in a balanced groundwater basin those levels will be relatively stable over a long period (P&P, 
2014). 

 Relation to General Plans 

2.3.1 Summary of General Plans/Other Land Use Plans 

Regulation Requirement: 
§354.8(f) A plain language description of the land use elements or topic categories of applicable general plans that include the 
following: 

1) A summary of general plans and other land use plans governing the basin. 
 
Land use planning activities in unincorporated areas of Madera County are performed by the Madera County 
Planning Department and overseen by the Madera County Planning Commission.  NSWD does not have land 
use planning authority; therefore, regional and local land use planning activities will remain with the appropriate 
agencies.  However, when appropriate, NSWD will comment on proposed land use plans that may impact the 
local groundwater quantity or quality. 
 
California Government Code (§65350-65362) requires that each county and city in the state develop and adopt 
a general plan. The General Plan consists of a statement of development policies and includes diagrams and 
text setting forth objectives, principles, standards, and plan proposals. It is a comprehensive long-term plan for 
the physical development of the county or city. In this sense, it is a “blueprint” for development.  
 
The General Plan must contain seven state-mandated elements. It may also contain any other elements that the 
legislative body of the county or city wishes to adopt. The seven mandated elements are: Land Use, Open 
Space, Conservation, Housing, Circulation, Noise, and Safety. The General Plan may be adopted in any form 
deemed appropriate or convenient by the legislative body of the county or city, including the combining of 
elements. The General Plan document materials for Madera County can be accessed by element at the following 
web page: 
 

https://www.maderacounty.com/government/community-economic-development-
department/divisions/planning-division/planning-forms-and-documents/-folder-269 

 
The General Plan Policy Document for Madera County was adopted on October 24, 1995.  Other elements 
and updates or amendments have been added since then.  
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2.3.2 Impact of the Madera General Plan on Water Demands 

Regulation Requirement: 
§354.8(f) (2) A general description of how implementation of existing land use plans may change water demands within the basin 
or affect the ability of the Agency to achieve sustainable groundwater management over the planning and implementation horizon, 
and how the Plan addresses those potential effects. 

 
The countywide General Plan consists of two documents: Background Report and the Policy Document.  In addition, 
the adopted Housing Element addresses housing issues on a countywide basis. The Background Report 
inventories and analyzes existing conditions and trends in Madera County. It provides the formal supporting 
documentation for general plan policy, addressing ten subject areas: land use; population; economic conditions 
and fiscal considerations; transportation and circulation; public facilities; public services; recreational and 
cultural resources; natural resources; safety; and noise. 
 
The County General Plan was adopted prior to the development of the GSA and SGMA; however, updates 
have been made since then and land use in the District area may change. The land use plan makes assumptions 
for urban development, and this GSP uses the same land use change assumptions identified in the general plans 
for forecasting the anticipated water budget, described later in this GSP. 

2.3.3 Impact of GSP on Land Use Plan Assumptions 

Regulation Requirement: 
§354.8(f) (3) A general description of how implementation of the Plan may affect the water supply assumptions of relevant land 
use plans over the planning and implementation horizon. 

 
Several County General Plan sections that cover water supply are summarized below.  As noted, the Plan was 
developed prior to the development of the GSP.   
 
The Public Facilities and Services, Section 3 of the Madera County General Plan, discuss various topics 
including water supply and delivery in Section 3.C.  The primary goal in this Section is to ensure the availability 
of an adequate (i.e., sustainable) and safe water supply and the maintenance of high-quality water in water bodies 
and aquifers used as sources of domestic and agricultural water supply.  The relevant policies for domestic 
supply (some of which are also agriculture water supply policies) are listed below: 
 

o PF Policy 3.C.1 - The County shall approve new development only if an adequate water supply 
to serve such development is demonstrated. 

o PF Policy 3.C.3 - The County shall limit development in areas identified as having severe water 
table depression to uses that do not have high water usage or to uses served by a surface water 
supply. 

o PF Policy 3.C.7 - The County shall promote the use of reclaimed wastewater to offset the 
demand for new water supplies.  

o PF Policy 3.C.8 - The County shall support opportunities for groundwater users in problem 
areas to convert to surface water supplies. 

o PF Policy 3.C.9 - The County shall promote the use of surface water for agricultural use to 
reduce groundwater table reductions. 

 
This Plan aims to support the assumptions and policies made in the Madera County General Plan by 
encouraging surface water use whenever available and planning for the use of recharge facilities.  
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2.3.4 Permitting New or Replacement Wells 

Regulation Requirement: 
§354.8(f) (4) A summary of the process for permitting new or replacement wells in the basin, including adopted standards in local 
well ordinances, zoning codes, and policies contained in adopted land use plans. 

  
The Madera County Community and Economic Development, Environmental Health Division permits new 
or replacement wells.  They adhere to state requirements for the construction of new or replacement wells in 
addition to requiring that all new or replacement wells must be equipped with a flow meter and a sounding 
tube. The County Water Well Program details can be reviewed, and applications obtained online at: 
https://www.maderacounty.com/government/community-economic-development-
department/divisions/environmental-health/water-well-program. Following the signing of Executive Order 
N-7-22, Madera County requires that GSAs review and provide a written verification for permit applications 
for new or alterations to agricultural wells within their jurisdiction. 

2.3.5 Land Use Plans Outside the Basin 

Regulation Requirement: 
§354.8(f) (5) To the extent known, the Agency may include information regarding the implementation of land use plans outside 
the basin that could affect the ability of the Agency to achieve sustainable groundwater management. 

 
The County General Plan was amended in 2008 to include a Dairy Element (2008).  Key issues to siting a new 
diary would include potential impacts to groundwater and surface water quality from the diary effluent.  Chapter 
3 of the Dairy Element discusses goals, policies, and programs for new and existing dairies, which include buffer 
zones between developed or development areas and avoidance of flood zones and wetlands, as well as high 
groundwater areas, etc.  The County requires submittal of technical reports for new or expanding dairy 
operations for review and approval to ensure that environmental and other concerns are met or mitigated. 
 
Plan Developments 
No plan developments are anticipated in the NSWD GSA area.  

 Additional GSP Components  

Regulation Requirement: 
§354.8(g) A description of any of the additional Plan elements included in the Water Code Section 10727.4 that the Agency 
determines to be appropriate. 

2.4.1 Saline Water Intrusion  

Saline (or brackish) water intrusion is the induced migration of saline water into a freshwater aquifer system.  
Saline water intrusion is typically observed in coastal aquifers where over pumping of the freshwater aquifer 
causes salt water from the ocean to encroach inland, contaminating the freshwater aquifer.  The distance of the 
GSA area from the Pacific Ocean negates the possibility of saltwater intrusion from the ocean into the 
freshwater aquifer.   
 
However, groundwater with naturally occurring elevated concentrations of salts exist at larger depths in the 
local aquifers.  The base of freshwater, or the depth at which elevated specific conductance is encountered, has 
been characterized as the boundary where the concentration of specific conductance is over 3,000 µS/cm (Page, 
1973).  The base of freshwater varies throughout the GSP area and is discussed in detail in Section 3.1 – 
Hydrogeologic Conceptual Model.  As wells are drilled deeper, pumping can cause upcoming (i.e., upward 
vertical migration) of saline water, thus increasing salinity in the freshwater aquifer.  
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In addition, several State of California online databases provide information and data on known groundwater 
contamination, planned and current corrective actions, investigations into groundwater contamination, and 
groundwater quality from select water supply and monitoring wells.  These databases are discussed below: 
 
California Water Resources Control Board: The SWRCB maintains an online database that identifies known 
contamination cleanup sites, known leaky underground storage tanks, and permitted underground storage 
tanks.  The online database contains records of investigation and actions related to site cleanup activities at: 
http://geotracker.waterboards.ca.gov. 
 
The Department of Toxic Substance Control  
The California DTSC provides an online database with access to detailed information on permitted hazardous 
waste sites, corrective action facilities, as well as existing site cleanup information.  Information available 
through the online database includes investigation, cleanup, permitting, and/or corrective actions that are 
planned, being conducted, or have been completed under DTSC’s oversight.  The online database can be 
accessed at:http://www.envirostor.dtsc.ca.gov. 
 
Groundwater Ambient Monitoring and Assessment Program 
The SWRCB GAMA program collects data by testing untreated raw water for naturally occurring and man-
made chemicals and compiles all of the data into a publicly accessible online database.  The online database can 
be accessed at: http://geotracker.waterboards.ca.gov/gama/ 

 
Currently, the District is not aware of contaminant plumes in the area. The District will regularly review 
groundwater quality data from other sources and remain alert to the possibility of contaminated groundwater 
migration into NSWD. 

2.4.4 Well Abandonment/Well Destruction Program 

Well abandonment generally includes properly capping and locking a well that has not been used in over a year.  
Well destruction includes completely filling in or removing portions of a well in accordance with standard 
procedures. Proper well destruction and abandonment are necessary to protect groundwater resources and 
public safety. Improperly abandoned or destroyed wells can provide a conduit for surface or near surface 
contaminants to reach the groundwater. In addition, undesired mixing of water with different chemical qualities 
from different strata can occur in improperly destroyed wells. 
 
The administration of a well construction, abandonment, and destruction program has been delegated to the 
Counties by the State legislature. Madera County requires that wells be abandoned according to State standards 
documented in DWR Bulletins 74-81 and 74-90. Due to staff and funding limitations, enforcement of the well 
abandonment policies is limited.   

2.4.5 Replenishment of Groundwater Extractions  

Replenishment of groundwater is an important technique in management of a groundwater supply to mitigate 
groundwater overdraft.  Groundwater replenishment occurs naturally through rainfall and stream/river seepage 
and intentionally through means including deep percolation of crop and landscape irrigation, wastewater 
effluent percolation, and intentional recharge.  The primary local water sources for groundwater replenishment 
include precipitation, the San Joaquin River, and the Eastside Bypass. 
 
Currently, there is no dedicated groundwater recharge activity within the GSA.  For more information, refer to 
Section 2.2.3 and Section 3.3.  
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2.4.6 Well Construction Policies  

Madera County has enacted and is responsible for enforcing a County Well Ordinance that regulates well 
construction.  The California DWR also has well construction standards documented in DWR Bulletins 74-81 
and 74-90.  NSWD does not have its own well construction policies, but rather follows State and County 
standards.  

2.4.7 Groundwater Projects   

The NSWD is responsible for development and operation of recharge, storage, conservation, water recycling, 
and extraction projects. The GSA develops projects to help meet their water demands and will develop 
additional future projects to meet sustainability goals.  Developing more groundwater recharge and banking 
projects is considered key to stabilizing groundwater levels.  Chapter 6 provides descriptions, estimated cost, 
and estimated yield for the main project focus.  The role of the NSWD GSA is to promote cooperation and 
sharing of information and ideas between interested parties as well as implementing projects to assure 
sustainability. 
 
The GSA will also support measures to identify funding and implement regional projects that help the region 
achieve groundwater sustainability.  This can include recharge projects that take advantage of local areas 
conducive to recharge and areas where recharge provides the most benefits to the GSA.   

2.4.8 Efficient Water Management Practices 

Water conservation has been and will continue to be an important tool in water management, as well as a key 
strategy in achieving sustainable groundwater management.  The NSWD practices water conservation by using 
drip irrigation for the majority of their crops.  
 
Details of water conservation programs can be found in various documents including Urban Water 
Management Plans and USBR Water Management Plans. Efficient water management practices will include 
maximizing the beneficial uses of water along with recycled water use as it can replace potable water use in 
some instances.  Future efforts will include an increased focus on elevating awareness on groundwater 
overdraft, land subsidence, and explaining the requirements of SGMA. Some or all of these conservation efforts 
will be necessary to achieve groundwater sustainability. 

2.4.9 Relationships with State and Federal Agencies  

Several member agencies receive San Joaquin River water from the Friant Division of the Central Valley Project.  
The Friant Dam is owned and operated by the USBR.  The USBR is also the lead agency for the San Joaquin 
River Restoration, which has resulted in significant delivery curtailments to Friant contractors.  The member 
agencies communicate often with USBR staff on water deliveries, water allocations, progress on the SJRRP, 
and the Water Management Program for the SJRRP that is intended to help mitigate water losses to Friant 
contractors.    
 
Many of the member agencies receive grants from various agencies for water related projects.  Grants are 
obtained from the California DWR, SWRCB, USBR, and others.  The member agencies work closely with these 
State and Federal agencies to track grant programs and administer and implement grant contracts. 

2.4.10 Land Use Planning  

Land use policies are documented in various reports, such as General Plans, Specific Plans, and plans for 
proposed developments.  Updating some of these plans is a multi-year process, and not all could be fully 
updated concurrently with the GSP development.  These plans are expected to be modified gradually over time 
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to be consistent with the goals and objectives of this GSP.  Some smaller communities have no formal land use 
policies or rely on County policies.  These smaller communities will need to develop new policies and long-
term plans as part of the SGMA process. 

2.4.11 Impacts on Groundwater Dependent Ecosystems 

There are not any groundwater dependent ecosystems within the district. The depth of groundwater ranges 
from 50 to 110 feet below ground surface and there are not any impacted interconnected surface water 
systems throughout NSWD. 
 

 Notice and Communication  

2.5.1 Description of Beneficial Uses and Users 

Regulation Requirement: 
§354.10 Each plan shall include a summary of information relating to notification and communication by the Agency with other 
agencies and interested parties including the following: 

(a) A description of the beneficial uses and users of groundwater in the basin, including the land uses and property interests 
potentially affected by the use of groundwater in the basin, the types of parties representing those interests, and the 
nature of consultation with those parties. 

(b) A list of public meetings at which the Plan was discussed or considered by the Agency. 
(c) Comments regarding the Plan received by the Agency and a summary of any responses by the Agency. 

 
Pursuant to California Water Code Section 10723.2, the NSWD GSA shall consider the interests of all beneficial 
uses and users of groundwater, as well as those responsible for implementing a GSP.  Engagement with 
groundwater users occurs in the following phases of the development and implementation of the GSP:  
 

1. Formation of the GSA 
2. Development of the Draft GSP 
3. Finalization of the GSP 
4. Implementation of the GSP 

 
Formation of the GSA 
To form the NSWD GSA, stakeholders gathered over several months and subsequently prepared their 
Notification of Intent to become a GSA, dated December 13, 2016. The NSWD GSA continues to work in 
concert with the six GSAs in the subbasin and enter into a coordination agreement.  NSWD has formed a 
technical advisory ad-hoc committee to develop and implement the GSP.  Public workshops will be conducted 
to obtain input to finalize the GSP.   
 
Development of the Approved 2022 GSP 
Pursuant to California Water Code Section 1073.2, the NSWD GSA shall consider the interests of the beneficial 
uses and users of groundwater, as well as those responsible for implementing a GSP.  To this end the NSWD 
GSA held public workshops and participated in workshops sponsored by the other agencies within the Subbasin 
that prepared a joint GSP.  The NSWD GSA is composed of 100% agricultural users.  
 
Following the receipt of public comments by individuals and other agencies, the GSA responded and made 
revisions to the GSP.  The draft GSP was presented to the GSA on September 11, 2019, and then made available 
immediately thereafter.  After the first attempt at submitting GSPs, in September 2022, DWR provided the 
Subbasin GSAs with an “inadequate” determination letter and corrective actions to address prior to approval of 
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the Plans.  The Subbasin GSAs resubmitted their coordinated GSPs in March 2023. In December 2023, DWR 
approved the resubmitted GSPs, determining that the GSAs took sufficient action to correct their September 
2022 comments. 

2.5.2 Decision-Making Process 

Regulation Requirement: 
§354.10 (d) A communication section of the Plan that includes the following: 
   1)An explanation of the Agency’s decision-making process. 

 
The NSWD filed to become a GSA on December 13, 2016.  They are currently working independently of other 
GSAs in the Madera Subbasin to develop and implement a GSP in order to comply with SGMA requirements.  
The DWR was notified that NSWD GSA intended to develop a GSP in a letter filed with the DWR on 
December 12, 2018.    
 
The NSWD GSA continues to work in concert with the six GSAs in the basin on developing a GSP while still 
allowing for the development of its own GSP and entering into a coordination agreement with the other GSAs 
in the basin.  NSWD GSA has formed a technical advisory ad-hoc committee to develop and implement the 
GSP.  The committee will report any activity to the Board of Directors when public comments are made.  Public 
workshops were conducted to obtain input to finalize the GSP and will be conducted to obtain input on future 
SGMA requirements. 

2.5.3 Public Engagement / Public Outreach Plan 

Regulation Requirement: 
§354.10 (d)(2) Identification of opportunities for public engagement and a discussion of how public input and response will be 
used. 

 
The development of the NSWD GSP required involvement with the Madera County GSAs to provide an 
inclusive and transparent effort and required ongoing engagement with a variety of stakeholders to allow public 
input and response during various stages of development.  It should be recognized that this GSA has two 
landowners.  A list of public meetings can be found in Appendix C.  
 
The overarching goal is to inform, engage, and build stakeholder support for NSWD GSA GSP metrics and 
thresholds.  Progress on implementation of this GSP will be presented at public meetings and through the 
NSWD GSA website. 

2.5.4 Encouraging Active Involvement 

Regulation Requirement: 
§354.10 (d) 

3) A description of how the Agency encourages the active involvement of diverse social, cultural, and economic 
elements of population within the basin. 

4) The method the Agency shall follow to inform the public about progress implementing the Plan, including the 
status of projects and actions. 

 
NSWD GSA has and will continue to initiate outreach activities and produce outreach materials to encourage 
active engagement by all stakeholders in GSP development.  This Plan will guide the Board to implement 
consistent and coordinated public involvement and outreach.  NSWD GSA seeks to actively solicit information, 
feedback, and opinions from stakeholders and beneficial users to inform program implementation decisions.  
To meet this objective, NSWD GSA will engage with stakeholders in new and existing venues. 
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3 Basin Setting 

 Hydrogeologic Conceptual Model 

3.1.1 Introduction 

Regulation Requirement: 
§354.14(a) Each Plan shall include a descriptive hydrogeologic conceptual model of the basin based on technical studies and qualified 
maps that characterizes the physical components and interaction of the surface water and groundwater systems in the basin. 

 
The purpose of a Hydrogeologic Conceptual Model (HCM) is to provide an easy-to-understand description of 
the general physical characteristics of the regional hydrology, land use, geology, geologic structure, water quality, 
principal aquifers, and principal aquitards in the basin setting.  Once developed, an HCM is useful in providing 
the context to develop water budgets, monitoring networks, and identification of data gaps.  
 
An HCM is not a numerical groundwater model or a water budget model.  An HCM is rather a written and 
graphical description of the hydrologic and hydrogeologic conditions that lay the foundation for future water 
budget models.  Refer to Section 3.3 for information on the GSA’s water budget. 
 
This HCM has been written by adhering to the requirements set forth in the California Code of Regulations, 
Title 23, Division 2, Chapter 1.5, Subchapter 2, Article 5, Subarticle 2 (§354.14). Several topics are touched on 
in the HCM, including groundwater quality, groundwater flow, and groundwater budget which are discussed in 
greater detail in Groundwater Conditions (Section 3.2) and Water Budget (Section 3.3). 
 
The narrative HCM description provided in this chapter is accompanied by graphical representations of the 
New Stone Water District Groundwater Sustainability Agency’s (NSWD GSA or District) portion of the 
Madera Subbasin that have attempted to clearly portray the geographic setting, regional geology, basin 
geometry, and general water quality.  This HCM has been prepared utilizing published studies and resources 
and will be periodically updated as data gaps are addressed, and new information becomes available. 
 
In 2024, the HCM was updated to respond to DWR’s Recommended Corrective Action 5 in their December 
21, 2023, letter to the Subbasin.  The HCM section was updated to discuss uncertainty concerning the HCM 
and describe data gaps.  Uncertainty in the HCM is related to limitations on the amount of available data (e.g., 
lithologic logs, borehole geophysical logs), reliability of those available data, and the reliability of correlations 
made from the available data.  Uncertainties in the following Sustainability Indicators are discussed in more 
detail in the Joint GSP:  Groundwater Levels and Storage, Groundwater Quality, Land Subsidence. 

3.1.2 Lateral Basin Boundaries 

Regulation Requirement: 
§354.14(b)(2) The hydrogeologic conceptual model shall be summarized in a written description that includes lateral basin 
boundaries, including major geologic features that significantly affect groundwater flow. 

 
As shown in Figure 3-1 and Figure 3-2 , NSWD GSA is in the western portion of the Madera Groundwater 
Subbasin and is bounded to the north by Avenue 14 and to the west by Road 9, coincident with the southern 
boundary of the Chowchilla Groundwater Subbasin.  To the east, the NSWD GSA is bounded by the 
Chowchilla Bypass.  The County of Madera GSA borders NSWD GSA around the southern portion.  The 
Madera Groundwater Subbasin is bordered by the Kings Groundwater Subbasin to the south and southeast, 
with the San Joaquin River serving as the boundary between the two.  
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Figure 3-1 Madera and Neighboring Bulletin 118 Subbasins 
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Figure 3-2 Madera Subbasin Groundwater Sustainability Agencies



New Stone Water District GSA Basin Setting 
Groundwater Sustainability Plan 

Page 3-4 

 , 2025 Periodic Update 

   

The Delta-Mendota Groundwater Subbasin is located to the southwest, and the Chowchilla Groundwater 
Subbasin is to the northwest. The boundaries between Madera Subbasin and the adjacent subbasins primarily 
coincide with water agency boundaries.  The foothills of the Sierra Nevada form the Madera Subbasin’s eastern 
boundary (Figure 3-1). 
 
The major features that affect groundwater flow in the Madera Subbasin are the San Joaquin River and the 
basement complex of the Sierra Nevada Mountains (i.e., bedrock).  Significant amounts of seepage, termed 
stream depletion, occur along the San Joaquin River and cause groundwater to flow away from the recharge of 
the River (DWR, 2006).  These river losses are gains to the area’s groundwater aquifers.  According to DWR 
(2006), groundwater flow in the Madera Subbasin is generally southwestward in the eastern portion and 
northwestward in the southern portion and there do not appear to be horizontal barriers to groundwater flow 
within the subbasin.  However, the A- and E-clays are barriers to vertical flow where present.  

3.1.3 Regional Geologic and Structural Setting 

Regulation Requirement: 
§354.14(b)(1) The hydrogeologic conceptual model shall be summarized in a written description that includes the regional geologic 
and structural setting of the basin including the immediate surrounding area, as necessary for geologic consistency. 

 
The Madera Groundwater Subbasin lies within the San Joaquin Valley which comprises the southern portion 
of the Great Central Valley of California. The San Joaquin Valley is a structural trough up to 200 miles long 
and 70 miles wide.  It is filled with up to 32,000 feet of marine and continental sediments deposited during 
periodic inundation by the Pacific Ocean and by erosion of the surrounding mountains, respectively. 
Continental deposits shed from the surrounding mountains form an alluvial wedge that thickens from the valley 
edges toward the axis of the structural trough.  This depositional axis is slightly west of the series of rivers, 
lakes, sloughs, and marshes, which mark the current and historic axis of surface drainage in the San Joaquin 
Valley (DWR, 2006).  Figure 3-3 is a regional cross-section schematic across the San Joaquin Valley 
perpendicular to the trough illustrating topography and subsurface features (from Faunt, 2009). 
 
Geologic units in the region consist of consolidated rocks and unconsolidated deposits.  The consolidated rocks 
are comprised of a pre-Tertiary age basement complex, and marine and continental sedimentary rocks of 
Cretaceous (145 to 66 million years ago) and Tertiary (66 to 2.6 million years ago) age.  The unconsolidated 
deposits are of both Tertiary and Quaternary age (2.6 million years ago to the present).   
 
The Madera Groundwater Subbasin has been extensively studied by Mitten, LeBlanc, and Bertoldi (Mitten et 
al., 1970) as part of a larger study area.  As shown on Figure 3-4 the basement complex in Madera County 
(pTb) crops out along the eastern boundary of the 1970 Mitten study.  The current basin boundary along the 
foothills has a long strip of basement complex mapped within the basin. The basement complex comprises a 
large portion of the Sierra Nevada and other regional mountain ranges that is composed of a mass of plutonic 
and metamorphic rocks commonly referred to as the Sierra Nevada batholith.  The basement complex surface 
slopes gently to the southwest from the foothills to beneath the valley floor. 
 
The U.S. Geological Survey (Mitten et al., 1970) identified the consolidated basement rock materials beneath 
NSWD GSA as metamorphic (schistose) and igneous (granitic) rocks that can be observed in outcrop in the 
foothills of the Sierra Nevada near the eastern boundary of the Madera Subbasin.  Depth to basement rock in 
the western boundary of the Madera Subbasin, near NSWD GSA, occurs at a depth in excess of 10,000 feet 
(Mitten et al., 1970).  Contact between the basement rocks and the overlying sediments slope steeply 
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Figure 3-3 Generalized Cross-section of the San Joaquin Valley 

  

Adapted from: Faunt, 2009 
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Figure 3-4 Geomorphic Features Map 
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southwestward from the Sierra Nevada beneath the marine rocks.  Because they are largely impermeable, the 
rocks of the basement complex are of little importance as a source of water supply (Davis et al., 1959). 
 
Marine sedimentary rocks, where present, overlie the crystalline basement complex.  The marine rocks do not 
crop out in the Madera Subbasin and wedge out in the subsurface to the east where unconsolidated sediments 
lie directly upon the basement rocks (Mitten et al., 1970).  The marine rocks generally have low yields of saline 
connate water which is unsuitable for most uses (Page, 1986).  The base of the aquifer in the NSWD GSA area 
is the top of the marine rocks.  The marine rocks occur at a depth of about 2,500 feet beneath NSWD GSA (as 
interpolated from Plate 3 of Page, 1986). 
 
Two kinds of sedimentary deposits are present in the region of the NSWD GSA area overlying the basement 
complex rocks.  The first is deep, marine sediments deposited on the basement described above.  The second 
consists of continental deposits primarily formed by very large alluvial fans bordering both sides of the valley 
and flood basin deposits formed primarily along the axis of the valley.  The fans are coalescing with distinctive 
deposits in the fan and interfan areas.  The fans are characterized by a mass of generally coarse, permeable 
deposits in the upper portions of the fan, and consist largely of tongues and lenses of sand and gravel that 
extend to near the topographic trough of the valley.  Near the trough of the valley, the fan sediments are finer 
grained with fewer thick and extensive permeable riverbed sands present.  
 
The alluvial sediments are typically silty sands with a moderate permeability.  The soils formed in the axis of 
the valley near the toe of the interfan area were formed by the Fresno River and the San Joaquin River.  A few 
miles west of NSWD GSA are flood basin deposits (Overflow Lands described by Mitten et al., 1970).  These 
formed fine-grained deposits and overflow lands, resulting in somewhat different soil characteristics.   
 
Lake and marsh deposits formed in low areas that are isolated and discontinuous areas within the fan and are 
identified as clayey and silty sediments on driller’s logs.  The geologic environment in which these sediments 
formed is one of interfingering layers of silty sands, sands, and clays/silts.  Such an environment is not 
conducive to the development of aerially extensive aquifers or aquicludes/aquitards.  This is demonstrated by 
a review of the available well logs for the area.  Although successions of silt, sand, clay, and gravel are noted on 
the logs, they do not correlate well between logs, and construction of cross-sections displaying continuous 
sedimentary units with laterally continuous characteristics is difficult. 
 
A sedimentary layer of both regional and local importance is the Corcoran Clay.  The lake in which the clays 
formed was known as Lake Corcoran or Lake Clyde.  It was widely extensive, ranging from 10 to 40 miles wide 
and more than 200 miles long, covering much of the valley floor.  The Corcoran Clay is essentially an 
impermeable barrier and creates a confined aquifer where it is present and has created one of the primary 
sources of water in the area.  Groundwater flow beneath the Corcoran Clay is both from the west towards the 
axis of the valley and from the east also towards the axis of the valley.  Regionally, groundwater flow beneath 
the Corcoran Clay is both from the west and east towards the axis of the valley.  The Coast Range groundwater 
passes through sediments derived from marine source rocks and contains a higher quantity of salts and other 
mineral matter sometimes deleterious to crop growth.  Wells drilled beneath the Corcoran Clay located in areas 
closer to the axis of the valley show a stronger influence from the Coast Ranges, with the water being of much 
lower quality.  Eight wells within NSWD GSA have been completed to depths below 350 feet bgs and may 
encounter sub-Corcoran water. 
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3.1.4 Topographic Information 

Regulation Requirement: 
§354.14(d)(1) Physical characteristics of the basin shall be represented on one or more maps that depict topographic information 
derived from the U.S. Geological Survey or another reliable source. 

 
Geomorphic features of the NSWD area and surrounding areas in the Madera Groundwater Subbasin were 
mapped by Mitton et al. (Plate 1, 1970).  As shown in Figure 3-4, the landscape of this area is dominated by 
overlapping alluvial fans of the Chowchilla, Fresno, and San Joaquin Rivers and the compound alluvial fans of 
the intermittent streams between the major rivers. In general terms, alluvial fans are fan or cone-shaped deposits 
of sediment deposited by streams. Alluvial fans are narrower at the head than at the toe, and slope with 
decreasing gradient from head to toe.  The area east of the NSWD consists of foothills and mountains of the 
Sierra Nevada, which provide the source of the sediment for the alluvial fan deposits. 
 
A topographic map of the Madera Subbasin area is presented as Figure 3-5. The highest points in the basin 
are in the east along the boundary of the of the Sierra Nevada foothills where elevations are as high as 790 feet 
above mean sea level (msl).  The lowest elevations (approximately 140 feet above msl) are found in the western 
portion of the basin.  Relatively steep slopes exist in the subbasin adjacent to the eastern boundary; however, 
the overall topography of the greater subbasin slopes gently to the southwest. 
 
NSWD GSA lies within the Poso Farm and Firebaugh NE quadrangles, shown in Figure 3-6.  The topography 
of the NSWD GSA is relatively flat and ranges between approximately 150 to 160 feet above msl. 

3.1.5 Surficial Geology 

Regulation Requirement: 
§354.14(d)(2) Physical characteristics of the basin shall be represented on one or more maps that depict surficial geology derived 
from a qualified map including the locations of cross-sections required by this Section. 

 
Within the NSWD GSA area, surface materials are comprised solely of Quaternary age deposits which have 
been categorized by Mitten et al. (1970) as Quaternary Older Alluvium (Qoa).  The subbasin consists mostly of 
Quaternary Older Alluvium, Quaternary Younger Alluvium (Qya), and Flood Basin Deposits (Qb).  Quaternary 
alluvium within the subbasin is a result of erosion of the Sierra Nevada range to the east and subsequent 
deposition on the valley floor. Qoa covers the largest area within the subbasin.  Thin bands of Qya are located 
adjacent to modern day stream channels and rivers (i.e., San Joaquin River, Fresno River, and Chowchilla River, 
and the small intermittent creeks that drain the foothills).  Large deposits of Qya formed in the southwest paths 
of the aforementioned rivers.  The western boundary of Madera County is composed of flood basin deposits.  
However, only a minor portion of the Madera Subbasin is located within an area that includes flood basin 
deposits.  Also shown on Figure 3-7 are several minor subsurface geologic features of significance including 
Ione Formations (Ti) and Terrace Deposits (Qt)
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Figure 3-5 Madera Subbasin Topography 



New Stone Water District GSA Basin Setting 
Groundwater Sustainability Plan, 2025 Periodic Update 

Page 3-10 

             

 

 
Figure 3-6 NSWD GSA Topography  
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Figure 3-7 Surficial Deposits
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3.1.6 Soil Characteristics 

Regulation Requirement: 
§354.14(d)(3) Physical characteristics of the basin shall be represented on one or more maps that depict soil characteristics as 
described by the appropriate Natural Resource Conservation Service soil survey or other applicable studies. 

 
A topsoil map based on Natural Resource Conservation Service (NRCS) soil textural classes is presented as 
Figure 3-8. For the NSWD GSA area, the NRCS has generally described soils to depths of five to seven feet.  
In general the dominant soil textural class is fine sandy loam.  The northern portion of the NSWD GSA, 
between Avenue 12 and Avenue 14, is mostly composed of fine sandy loam with small bands of clay loam and 
a small lobe of sandy loam in the northeast corner. South of Avenue 12, soil textures in the NSWD GSA vary 
more and include large bands of loam and clay loam which extend from east to west.  There are also small 
pockets of loamy sand and sandy loam.   
 
Saturated hydraulic conductivity (Ksat) classes refer to the ease with which pores in a saturated soil transmit 
water.  NRCS categorizes Ksat into six classes from very low in fine grained soils to very high in coarse grained 
soils.  The soil textures mapped in NSWD GSA are rated as moderately high, with the exception of the areas 
mapped as loamy sand which are rated as high. 
 
Based on NRCS soil descriptions, restrictive layers (i.e., any abrupt structural or textural change) in the soil 
column less than six feet in depth have also been identified.  Approximately 85% of NSWD GSA soils have a 
restrictive layer less than 1.5 foot deep.  Areas shown on Figure 3-8 as clay loam and a few areas of loam do 
not have a restrictive layer above six feet.  The restrictive layers are chiefly comprised of duripan soil horizons 
(i.e., hardpan), which for the purposes of this document are assumed to have largely been broken up through 
deep tillage related to historic agricultural operations throughout the area. 
 
These soil characteristics can be useful for initial screening of potential recharge and groundwater banking sites, 
but the information should be confirmed with on-site investigations before projects are pursued.
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Figure 3-8 Surface Soil Texture 



New Stone Water District GSA Basin Setting 
Groundwater Sustainability Plan, 2025 Periodic Update 

Page 3-14 

 

 

3.1.7 Cross-Sections 

Regulation Requirement: 
§354.14(c) The hydrogeologic conceptual model shall be represented graphically by at least two scaled cross-sections that display 
the information required by this section and are sufficient to depict major stratigraphic and structural features in the basin. 

 
Cross sections by Mitten et al. (1970) that transverse the NSWD GSA area are located on Figure 3-9.  The 
cross sections are included to provide comparison of depths to the different units and are presented as Figure 
3-10 through Figure 3-13.   
 
Regional cross-sections D-D’ and E-E’ transverse northwest-southeast through Madera County and are shown 
in Figure 3-12 and Figure 3-13 .  Cross-section D-D’ passes along the southwestern corner of the NSWD 
GSA.  Regional cross-sections A-A’, B-B’ and C-C’ transverse northeast-southwest through Madera County.  
Cross-section A-A’ is not addressed outside the Madera Groundwater Subbasin.  Cross-section B-B’ bisects the 
NSWD GSA along the southern section.  The regional cross-sections presented herein represent only a portion 
of the original regional cross sections, to more prominently display the subsurface conditions within Madera 
County. 
 
As shown on the regional cross section B-B’ (Figure 3-10), the Qoa is inferred from limited data to exist from 
the surface near Madera Canal in the east to a depth of approximately 500 feet below msl at the Lone Willow 
Slough, in the midwestern section of the study area.  Qya lies along the surface of the cross-section where it 
crosses the Fresno River and is present approximately three miles to the southwest.  The western-most portion 
of the cross-section shows Qb beginning near the Lone Willow Slough and terminating approximately five 
miles to the southwest at the San Joaquin River in the town of Firebaugh.  The surficial geology directly beneath 
the NSWD GSA is shown as Qoa to a depth of approximately 400 feet below msl, with a discontinuous clay 
iron pan ranging from approximately 200 to 600 feet below msl.  The Corcoran Clay confining layer is at a 
depth of nearly 200 feet below msl.   
 
In cross-section D-D’ (Figure 3-12) from where it bisects cross-section B-B’ to the Chowchilla Bypass, Qoa is 
shown from the ground surface (approximately 150 feet above msl) to more than 400 feet below msl.  The 
Quaternary and Tertiary age continental deposits (QTc) lie beneath Qoa at depths ranging from 400 to 800 feet 
and are shown to depths of at least 1,400 feet.  The cross-section shows flood basin deposits in the northwestern 
portion located within the San Joaquin River flood plain.  Qya exists at the southernmost location of the D-D’ 
cross-section, where it again intersects the San Joaquin River as the cross-section traverses to the southeast.  
The D-D’ cross-section passes through the southwestern corner of the NSWD GSA showing Qoa at a depth 
of up to 600 feet below msl and the Corcoran Clay from approximately 150 to 200 feet below msl.   
 
As shown on regional cross-section C-C’ (Figure 3-11) located at the southern end of the Madera Subbasin 
outside the boundary of the NSWD GSA, the Qoa extends to a depth of approximately 900 feet in the 
southwest and gradually thins out to the northeast where basement complex crops out along the eastern 
boundary.  Quaternary and Tertiary age QTc lie below the Qoa to depths of at least 1,400 feet with basement 
complex lying 800 feet below the QTc east of Highway 41.  The Corcoran Clay lies approximately 200 feet 
below msl at the west end of C-C’ near the San Joaquin River and gradually thins until it terminates near 
Highway 145, approximately 15 miles from the river. 
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Figure 3-9 Regional Geologic Cross-section Traverses   
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Figure 3-10 Regional Cross-Section B-B’  

Source: Mitten, 1970 

E-clay 
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Figure 3-11 Regional Cross-Section C-C’ 

 
 

Source: Mitten, 1970 
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Figure 3-12 Regional Cross-Section D-D’ 

 
 
 
  

Source: Mitten, 1970 
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Figure 3-13 Regional Cross-Section E-E’ 

 

 

 

  

Source: Mitten, 1970 
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Cross-section E-E’ is approximately parallel to and east of Highway 99, several miles to the east of the NSWD 
GSA.  It shows shallow bands of Qoa ranging from a depth of approximately 250 feet below msl where it 
intersects with the San Joaquin River in the south, to approximately 200 feet above ground surface to the north 
near the Chowchilla River.  Small bands of Qya lie along cross-section E-E’ where it intersects the Ash Slough, 
Berenda Slough, Fresno River, and the San Joaquin River.  QTc directly underlies Qoa along cross-section E-
E’ and typically remains above sea level.   

3.1.8 Aquifer System 

Regulation Requirement: 
 

§354.14(b)(4) The hydrogeologic conceptual model shall be summarized in a written description that includes the principal aquifers 
and aquitards.  

 
§354.14(b)(4)(c) Structural properties of the basin that restrict groundwater flow within the principal aquifers, including information 
regarding stratigraphic changes, truncation of units, or other features.  

 
The NSWD GSA encompasses a small portion of the western-most Madera Groundwater Subbasin.  The 
subbasin aquifer system consists of unconsolidated continental deposits of older series Tertiary (66 to 2.6 
million years ago) and Quaternary (2.6 million years ago to the present) age sediments overlain by younger series 
deposits of Quaternary age.  The Quaternary age deposits are divided into Qoa, lacustrine (lake) and marsh 
deposits, terrace deposits, Qya, and flood-basin deposits (Mitten et al., 1970).  Lacustrine and marsh deposits 
do not crop out in the Madera Groundwater Subbasin but tend to underlie the western portion of the subbasin 
(DWR, 2006).   
 
Mitten, et al. (1970) states that subsurface water-bearing characteristics of the Qoa deposits are highly variable 
due to changes in lithology.  These deposits consist mostly of interbedded layers of silts, silty/sandy clays, clay 
lenses, clayey and silty sands, sands, gravels, and cobbles.  It contains much of the water that occurs in the 
unconfined aquifers in the Madera Subbasin.   
 
A fine-grained lacustrine and marsh deposit, known as the E-clay or Corcoran Clay, acts as a confining layer 
separating the upper unconfined aquifer from the lower confined aquifer for much of the subbasin.  The 
Corcoran Clay is approximately 100 feet below msl at the northeastern portion of the Madera Groundwater 
Subbasin and gradually gets deeper as it traverses south-southwest to the San Joaquin River and thicker as it 
traverses west-southwest.  The Corcoran Clay confining layer is shown by cross-section D-D’ to exist at a depth 
of approximately 150 to 200 feet below msl along the western section of the Madera Groundwater Subbasin.  
Cross-sections B-B’ and C-C’ show the Corcoran Clay as it crosses the Madera Subbasin from east to west.  To 
the north, cross-section B-B’ shows the Corcoran Clay at the San Joaquin River to the west at a depth of 
approximately 150 feet below msl and 50 feet thick.  The Corcoran Clay layer thins to approximately 20 feet 
and appears to terminate approximately 100 feet above msl (100 feet bgs) to the east, a few miles before the 
cross-section bisects the Fresno River.  Cross-section C-C’ lies further south of cross-section B-B’ and extends 
from west to east becoming gradually shallower and thinner as it reaches sea level.  The Corcoran Clay from C-
C’ begins approximately 200 feet below msl and is approximately 50 feet thick.  It terminates approximately 25 
miles to the east near Highway 145.   
 
The Corcoran Clay is present below the entirety of NSWD GSA.  Below the NSWD GSA, the top of the 
Corcoran Clay lies between 200 to 350 feet bgs as shown in Figure 3-14.  The Corcoran Clay under NSWD 
GSA is between 40 and 60 feet thick (Plate 5 of Page, 1986).  See Figure 3-15 for thickness of Corcoran Clay 
layer.  
 
Where present, the Corcoran Clay is known to have confined groundwater conditions beneath it.  It should be 
noted that newer supply wells are often sealed off from the quaternary alluvium and tap into confined 
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Figure 3-14 Depth of Corcoran Clay  
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Figure 3-15 Corcoran Clay Thickness 
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