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amsl      above mean sea level 

CASGEM    California State Groundwater Elevation Monitoring  

CDWR   California Department of Water Resources 

CEOP     Communication, Engagement and Outreach Plan  

CEQA     California Environmental Quality Act 

CGQMP   Comprehensive Groundwater Management Plan  

CSD      Community Services District 

CVP     Central Valley Project 

CVPIA     Central Valley Project Improvement Act 

DCTRA    Deer Creek Tule River Authority 

DDW      Division of Drinking Water 

DMS      Data Management System 

DWR      Department of Water Resources 

EC      Electrical Conductivity 
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EIR      Environmental Impact Report 

FKC      Friant-Kern Canal 

GAMA     Groundwater Ambient Monitoring and Assessment 

GAR      Groundwater Assessment Report 

GDEs     Groundwater Dependent Ecosystems 

GFM      Groundwater Flow Model 

GP      General Plan 

GSA      Groundwater Sustainability Agency 

GSP      Groundwater Sustainability Plan 

GQTMP    Groundwater Quality Trend Monitoring Program  

GQTMW    Groundwater Quality Trend Monitoring Workflow 

ILRP      Irrigated Lands Regulatory Program 

InSAR     Interferometric Synthetic Aperture Radar  

IRWM     Integrated Regional Water Management 

IRWMGs    Integrated Regional Water Management Groups 

IRWMP    Integrated Regional Water Management Plan 

ITRC      Irrigation Training and Research Center 
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MOU      Memorandum of Understanding

NASA     National

NC      Natural Communities

NOAA     National Oceanic and Atmospheric Administration 

NPL     National Priority List

NTFGW    net to from groundwater

PixID      Pixley Irrigation District

PUD      Public Utility District

RMS      representative monitoring sites
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SAGBI     Soil Agricultural Groundwater Banking Index 

SB      Senate Bill

SCADA    Supervisory Control and Data Acquisition 
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TSMP     Tule Subbasin Monitoring Plan

UABs     Urban Area Boundaries

UDBs     Urban Development Boundaries

USACE    United States Army Corps of Engineers 

USBR     United States Bureau of Reclamation

USFWS    United States Fish and Wildlife Service 

USGS     United States Geological Survey

WDL      Water Data Library

 
 
 
 
 



RESOLUTION NO. 2024-9-1

RESOLUTION ADOPTING REVISIONS TO THE PIXLEY IRRIGATION DISTRICT
GROUNDWATER SUSTAINABILITY PLAN AND IMPLEMENTATION POLICIES

A. WHEREAS, in August 2014, the California Legislature passed, and in September
2014 the Governor signed, legislation creating the Sustainable Groundwater Management Act
("SGMA") "to provide local groundwater sustainability agencies with the authority and technical
and financial assistance necessary to sustainably manage groundwater" (Wat. Code, § 10720,

(d)); and

B. WHEREAS, SGMA requires sustainablc management through the development
of groundwater sustainability plans ("GSPs"), which can be a single plan developed by one or
more groundwater sustainability agency ("GSA") or multiple coordinate plans within a basin or
subbasin (Wat. Code, § 10727); and

C. WHEREAS, SGMA requires a GSA to manage groundwater in all basins
designated by the Department of Water Resources ( DWR ) as a medium or high priority,
including the Tule Subbasin (designated basin number 5-22.13); and

D. WHEREAS, the Pixley Irrigation District GSA has entered into Memorandums
of Understanding with Teviston Community Services District and Pixley Public Utilities District
("PUDs/CSDs") to cover lands within those jurisdictional boundaries under the Pixley Irrigation
District GSP and

E. WHEREAS, Pixley Irrigation District, ("PIXID") on August 9, 2016 filed with
DWR its intent to serve as a GSA for the areas within itsjurisdictional boundaries as well as the
Jurisdictional boundaries of the PUD/CSDs; and

F. WHEREAS, PIXID GSA has the authority to draft, adopt, and implement a GSP
(Wat. Code, § 10725 et seq^\ and

G. WHEREAS, on August 1, 2017, the PIXID GSA submitted an Initial Notification
to DWR of its intent to develop a GSP for the area subject to its jurisdiction as well as the areas
subject to the jurisdiction of the PUDs/CSDs, subject to the terms of the MOU with the
PUDs/CSDs,; and

H. WHEREAS, the PIXID GSA has coordinated with all other GSAs in the Tule
Subbasin to prepare a Coordination Agreement pursuant to Water Code section 10727.6, and the
GSAs reached agreement as to final form of a formal Coordination Agreement for the Tule
Subasin; and

I. WHEREAS, on January 21, 2020, the PIXID GSA governing board held a duly
noticed public hearing, and adopted an initial GSP which was then submitted to DWR for
review; and
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J. WHEREAS on January 28, 2022, DWR deemed the PIXID GSA GSP
incomplete and provided comments on the GSP; and

K. WHEREAS, the PIXID GSA then worked in coordination with the other GSAs
in the Tule Subbasin, and through discussion at various public meetings, to address DWRs
comments, perform additional technical analysis, and prepare proposed revisions to the PIXID
GSA GSP; and

L. WHEREAS, on July 21, 2022, the PIXID GSA governing board held a duly
noticed public hearing, and adopted a revised GSP which was then submitted to DWR for
review; and

M. WHEREAS, on March 2, 2023, DWR deemed the PIXID GSA GSP inadequate
and provided comments on the GSP;and

N. WHEREAS, the PIXID GSA then worked in coordination with the other GSAs
in the Tule Subbasin» and through discussion at various public meetings, to address DWRs
comments, perform additional technical analysis, and prepare proposed revisions to the PIXID
GSA GSP; and

0. WHEREAS, on May 26, 2023 the PIXID GSA provided notice to the County of
Tulare of the proposed revision to the GSP pursuant to Water Code section 10728.4; and

P. WHEREAS, the PIXID GSA has prepared a revised GSP,

Q. WHEREAS, the PIXID GSA has prepared revised GSP implementation policies,

NOW, THEREFORE, BE IT RESOLVED that the Board of Directors ofPIXID, sitting
as the governing body of the PIXID GSA, finds as follows:

1. PIXID GSA hereby approves and adopts the revised GSP incorporated herein by
reference.

2. PIXID GSA hereby approves and adopts the revised GSP implementation policies
incorporated herein by reference.

3. PIXID GSA hereby authorizes staff and consultants to take such other actions as may
be reasonably necessary to submit the revised PIXID GSA GSP to the SWRCB.

1315757-2



PASSED, APPROVED, AND ADOPTED this 3rd day of September, 2024 by the
following vote:

AYES: -Tt^^to/ ^^-<Jrl^o^ 5<i/l^rT^ /?.'<_+^^^-c^

NAYS: uJe^iT^.^<^S
ABSTAIN: ^~
ABSENT:^

5n^^A €
President

Attest:

_Z_^__ o.. ?/^>/
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1.1 Purpose of the Groundwater Sustainability Plan § 354.12 

In 2014, the California state legislature approved a new groundwater management law commonly 
known as the Sustainable Groundwater Management Act (SGMA)1. SGMA requires local 
agencies in medium and high priority groundwater basins, as designated by the California 
Department of Water Resources (DWR), to form Groundwater Sustainability Agencies (GSA) and 
prepare Groundwater Sustainability Plans(GSP). Tule Subbasin (DWR Bulletin 118 Basin No. 5-
022.13) has been designated by DWR as a high-priority basin subject to critical conditions of 
overdraft. SGMA required that all areas of the Tule Subbasin be covered by a GSP no later than 
January 31, 2020.  

Pixley Irrigation District (Pixley ID) elected to become a GSA and timely approved and submitted 
an initial GSP on January 30, 2020.  DWR determined that the Pixley ID GSA GSP, along with all 
other GSPs for the Tule Subbasin, was inadequate on January 28, 2022  Pixley GSA adopted an 
amended GSP on July 21, 2022.  

The State Water Resources Control Board (SWRCB) prepared a Staff Report (see 
http://www.ltrid.org/wp-content/uploads/2024/06/tule-subbasin-state-water-control-board-staff-
report.pdf) commenting on the revised GSP.  The Staff Report alleges the revised GSP is also 
inadequate.   

This document is a second amended and updated GSP for the Pixley ID GSA that addresses the 
DWR and SWRCB identified inadequacies and comments, updates the information available to 
the GSA, and provides further details regarding management actions and projects to comply with 
SGMA.   
 

1.2  Executive Summary § 354.4(a)   

The Tule Subbasin, as identified by California Department of Water Resources (DWR) in Bulletin 
118 as Subbasin No. 5.22-13, is situated primarily in southern Tulare County with a small portion 
in Kern County within the southern portion of the Central Valley of California.  The Tule Subbasin 
is one of the top-producing agricultural regions in the area, with very fertile soils and wide diversity 
of crops. The Tule Subbasin includes seven GSAs that have coordinated efforts per the adopted 
SGMA regulations through a common Coordination Agreement but each with a separate Plan. 
 
The Pixley GSA Plan area includes the political boundary of the Pixley Irrigation District (District), 
and the communities of Pixley and Teviston.  The Pixley ID GSA surface water supplies include 
local water supplies of Deer Creek and imported surface water from other districts with Friant 
Contracts, from the Central Valley Project.  Surface water supplies are critical to supplying water 
for groundwater recharge in the GSA. 
 
The Tule Subbasin is designated by DWR as a critically overdrafted basin with an estimated 
subbasin average overdraft of 265,000 acre-feet per year. The Agency's estimated annual 

 
1 California Department of Water Resources, 2016 

http://www.ltrid.org/wp-content/uploads/2024/06/tule-subbasin-state-water-control-board-staff-report.pdf
http://www.ltrid.org/wp-content/uploads/2024/06/tule-subbasin-state-water-control-board-staff-report.pdf


Pixley Irrigation District GSA GSP | Section 1 

2 Revised 6/13/24 
 

average overdraft within the Tule Subbasin is approximately 105,000 acre-feet per year. Overdraft 
conditions have caused groundwater level decline and subsidence.

Through a coordinated effort with the other GSAs within the Subbasin, the GSAs prepared a 
common Basin Setting (see Tule Subbasin Setting as Attachment 2 of this GSP), Subbasin 
Sustainability Goal, definitions for undesirable results, and a plan for basin wide monitoring. 
The GSP relies on the revised technical attachments that were developed by the subbasin 
technical team. A revised Coordination Agreement will be included as soon as it is complete.

The Sustainability Goal of the Tule Subbasin is defined in the Coordination Agreement (The GSP 
relies on the revised technical attachments that were developed bu the subbasin technical 
team. A revised Coordination Agreement will be included as soon as it is complete) as the ab-
sence of undesirable results, accomplished by 2040 and achieved through a collaborative, 
subbasin-wide program of sustainable groundwater management by the various Tule Subbasin 
GSAs and achieved through a collaborative, subbasin-wide program of sustainable groundwater 
management by the various Tule Subbasin GSAs.

This Plan addresses the items identified in the SGMA regulations specific to the Agency, including 
descriptions of the physical characteristics, the water budget (historic and future), specific 
monitoring features and locations, quantifiable targets and minimum thresholds for depth to 
groundwater, groundwater storage, groundwater quality, and land subsidence between 2020 and 
2040, and those projects and management actions proposed to implement during the 20 year 
planning horizon to achieve the Sustainability Goal. These projects and management actions will 
be critical to the success of the Plan, which initially focuses on the implementation of an 
accounting system to track and monitor groundwater data to help inform and develop policies to 
adaptively manage to reduce groundwater overdraft while minimizing impacts to agriculture 
production and economic impacts to the local communities and conjunctive use of water 
resources by offsetting groundwater pumping through groundwater recharge using surface water 
supplies at times of availability in excess of crop demand.

1.3 Agency Information

In addition to the information contained in this section, see Appendix  1-A: Notice of the Pixley 
Irrigation District's Election to Become a Groundwater Sustainability Agency for a Portion 
of the Tule Subbasin. 

1.3.1 Name and Mailing Address of the Agency § 354.4(a) 

Pixley Irrigation District Groundwater Sustainability Agency (Agency) 
357 E. Olive Ave. 
Tipton, CA 93272  



mailto:elimas@ltrid.org
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Figure 1-3: Subbasins Adjacent to the Tule Subbasin 

 

1.4.3 Management Areas 

The area covered by the Agency has been divided into three (3) separate Management Areas 
corresponding to the jurisdictional status and principle land use of those respective areas.  The 
following sections describe the three (3) Management Areas and the jurisdictional status of the 
lands within those areas. Figure 1-4: Management Zones shows the boundaries of these 
management areas. 
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Figure 1-4: Management Zones 

 

1.4.3.1 Pixley ID Management Area  

The Pixley Irrigation District Management Area is defined as all lands within the jurisdictional 
boundaries of the District, based on the record with the Tulare County LAFCO3.  The District 
consists of approximately 67,570 acres.  
 
The majority of land within the Pixley Irrigation District is used for various types of agricultural and 
rural uses. Many of the rural residential dwellings or individuals commercial/industrial lots, which 
are often ag-related businesses, are served by individual domestic wells falling under the 
definition of a de minimis extractor under Water Code Section 10721(e). 
 

1.4.3.2 Municipal Management Areas  

A Community Service District (CSD) is an entity formed by residents of an unincorporated area 
to provide a wide variety of services to its residences, including water and wastewater 
management. A CSD may be formed and operated in accordance with the Community Services 
District Law (Government Code §61000-61850)4, which was created to provide an alternate 
method of providing services in unincorporated areas. 

 
3 Tulare County Local Agency Formation Commission, 2016 
4 California Association Local Agency Formation Commission, 2006 
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Figure 1-5: Federal, State, County, and Tribal Jurisdictional Boundaries 

 

1.4.4.1 Federal Jurisdictions 

The United States Fish and Wildlife Service (USFWS) is the only federal agency with any 
significant land holdings and water management responsibilities within or near the Agency (see 
Figure 1-5: Federal, State, County, and Tribal Jurisdictional Boundaries). A portion of the Pixley 
National Wildlife Refuge located in the south western region of the Agency, occupying just over 
4,720 acres of land near State Highway 43 and Avenue 56. The Pixley National Wildlife Refuge 
is managed as part of the Kern National Wildlife Refuge Complex. 
 

1.4.4.2 State Jurisdictions 

There is no significant presence of state jurisdictions within the Agency. 

1.4.4.3 Tribal Jurisdictions 

There is no significant presence of tribal lands within the Agency. 
 

1.4.4.4 County, City, and Local Jurisdictions 

The Agency resides entirely within the County of Tulare and Tulare County maintains ultimate 
land use planning authority for lands, including those lands within the unincorporated communities 
of Pixley and Teviston.  
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1.4.7 Existing Wells, Well Types, and Density § 354.8(a)(5) 

The density of water supply wells in and around the Agency is based on the DWR Well Completion 
Report Map Application tool.7 As indicated, the density of supply wells is relatively low in Agency, 
averaged at approximately 2 wells per section. This reflects the prevailing agricultural land uses 
and scarcity of residence and businesses, all of which depend on groundwater when surface 
water is not available. Figure 1-9: Well Density and Approximate Well Location by Well Use 
Type displays well density by section and Table 1-2: Wells within Pixley ID GSA by Well Use 
Type lists the count of wells by well type.  
 

Figure 1-9: Well Density and Approximate Well Location by Well Use Type 
  

 
7 California Department of Water Resources, 2019 
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In the TBWQC area, there are three natural waterways that enter the TBWQC coverage area and 
exits into other areas that can benefit from its beneficial uses: the Tule River, the Deer Creek, and 
the White River. 

Since 2006, the Tule River Sub-Watershed has sampled and monitored the surface water quality 
at each of seven monitoring stations as follows: 
 

1. Porter Slough below Road 192 
2. Tule River at Road 144 
3. Tule River at Road 92 
4. Deer Creek at Road 248 
5. Deer Creek at Road 176 
6. Deer Creek at Road 120 
7. White River at Road 208 

The proposed sites selected for the fixed monitoring locations along the Tule River, Deer Creek, 
and White River were chosen to provide a series of monitoring sites among the irrigated 
agricultural lands along each water body within the TBWQC. In general, along each of the three 
natural waterways within the TBWQC, a monitoring station was sited at the location the waterway 
enters the irrigated agriculture of the basin from the Sierra Nevada Mountains and a monitoring 
station at the downstream end of the waterway where limited flow occurs. For the Tule River and 
Deer Creek, intermediate monitoring sites were added to better characterize and distinguish 
between potential discharges from the different irrigated lands and municipalities along the 
channel. 

Sampling generally occurs over one or two days per event, with one event occurring each month.  
Consistent with RWQCB requirements, the surface water monitoring parameters include field 
measurements, general physical parameters, metals, nutrients, pesticides, and water toxicity for 
designated species. These parameters are provided in Appendix B of the TBWQC Surface Water 
Monitoring Plan (TBWQC, 2024). 
 
Groundwater Quality Trend Monitoring Program. The TBWQC Groundwater Quality Trend 
Monitoring Work Plan (GQTMW)  follows the requirements outlined in Section VIII.D.3, (page 32) 
of the General Order and in Attachment B: Monitoring and Reporting Program Sections IV.C and 
IV.E (pages 19-22).   

The objectives of the Groundwater Quality Trend Monitoring Work Plan, as outlined in Attachment 
B section IV.C (page 19) of the General Order, are stated as follows: 

1. To determine current water quality conditions of groundwater relevant to irrigated 
agriculture. 

2. To develop long-term groundwater quality information that can be used to evaluate the 
regional effects (i.e., not site-specific effects) of irrigated agriculture and its practices. 

The first year of groundwater quality sampling occurred in Fall of 2017. The program is designed 
to collect groundwater quality samples annually, during the summer, and groundwater level 
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Exhibit 1-1: Tulare County Proposed Land Use Map
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Exhibit 1-2: Community of Pixley Proposed 
Land Use Map 
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Exhibit 1-3: Teviston Proposed Land Use Map
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Figure 11 - Proposed Land Use Plan 
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EXHIBIT "B"

Memorandum of Understanding Regarding
Groundwater Sustainability Agency Participation

This Memorandum of Understanding, referred to herein as “Agreement” is between the Pixley
Irrigation District, an irrigation district organized under the laws of the State of California,
referred to herein as "ID” and the Pixley Public Utility District, a public utility district organized
under the laws of the State of California, referred to herein as "PUD”

This Agreement is made in reference to the following facts;

WHEREAS, in September 2014, three bills (SB 1168, SB 1319, and AB 1739) were signed into
law creating the Sustainable Groundwater Management Act of 2014 (the Act); and

WHEREAS, the Act requires the formation of a Groundwater Sustainability Agency (“GSA”) that
will be responsible for implementing provisions of the Act as to each groundwater basin and
groundwater subbasin falling within the provisions of the Act, multiple GSAs are allowed within a
basin or subbasin; and

WHEREAS, the Act calls for ensuring the sustainability of each groundwater basin and subbasin
by each GSA or GSAs covering the basin drafting a Groundwater Sustainability Plan (“GSP”)
meeting the requirements of the Act to cover the territory of the GSA.

WHEREAS, ID and PUD are both within the San Joaquin Valley groundwater Basin, Tule
Subbasin, a groundwater basin recognized in California Department of Water Resources
Bulletin 1 18 as Groundwater Basin Number: 5-22.13; and

WHEREAS, under the Act, the Tule Subbasin is required to show complete GSA coverage,
either through the formation of a single GSA or multiple GSAs by June 30, 2017, and

WHEREAS, ID and PUD are each authorized by the Act to exercise powers related to
groundwater management within their jurisdictional boundaries; and

WHEREAS, at this time ID is moving forward with the formation of a GSA to encompass its
territory, which surrounds the territory of PUD; and

WHEREAS, PUD is not seeking to form a GSA over its jurisdictional boundaries at this time and
agrees to be included within the boundaries of the GSA to be formed by ID; and

WHEREAS, by this MOU the parties intend to state the terms and conditions of such GSA
coverage, subject to later revision as necessary to meet state regulatory requirements.

WHEREAS, the parties agree that words and phrases used in this MOU are intended to have
the same meaning and definition as those words and phrases have in the Act or in the
regulations to implement the Act approved by the California Water Commission on May 18,
2016.

ACCORDINGLY, THE PARTIES AGREE AS FOLLOWS:

1 . Incorporation of Recitals. The recitals stated above are incorporated herein by reference.
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2. No Intent to Create a J PA: The parties to this Agreement specifically acknowledge they do
not intend to create a joint powers agreement under the California Government Code or to
form a joint powers agency under this Agreement.

3. Inclusion Within GSA Boundaries: PUD is agreeing that it will be considered within the
boundaries of the GSA being formed by ID, ID intends to form a GSA and to provide
statutory notice under the Act of its GSA boundaries. Parties are agreeing the ID GSA
boundaries will include the territory of the Pixley Irrigation District, PUD, and other public
utility districts or community service districts that agree to participate. A map stating the
boundaries of the ID GSA will be prepared as part of the GSA application. By executing this
Agreement, PUD is agreeing it will be part of the ID GSA, subject to the following terms
concerning fees and regulatory requirements.

a. ID agrees it has no right to impose fees or regulatory requirements except as agreed
to by PUD under this MOU unless it separately annexes PUD since PUD is outside
the jurisdictional boundaries of ID. Concerning the powers and authorities of a GSA
stated in Water Code sections 10725-10726.9, ID acknowledges that those sections
concerning imposing fees or imposing regulatory controls over wells and
groundwater extraction will not apply between the parties except as specified in this
Agreement.

b. PUD is agreeing to the following fees and regulatory requirements:

i. ID cost recovery fees as set forth in Sections 5 of this MOU.

ii. PUD is agreeing that it will meet the applicable sustainable groundwater
management requirements, which will require pumping groundwater amounts
that are within the sustainable yield in the Tule Subbasin.

iii. As stated in Section 6 the Parties anticipate PUD will be a separate
management area with minimum thresholds and measurable objectives to
meet the sustainable management requirements. The PUD, in conformance
with state law, will define the minimum thresholds and measurable objections
that will apply within the PUD jurisdictional boundaries. PUD will be
responsible for meeting these minimum thresholds and measurable
objectives once established.

iv. PUD agrees that if it does not become a separate management area or if its
thresholds and objectives do not meet state legal requirements, then ID shall
prepare thresholds and measurable objectives needed to comply with state
law and PUD will agree to implement them as necessary to meet the
sustainable groundwater management requirements or until the PUD as a
separate management area proposes thresholds and objectives that meet
state requirements. If ID fails, refuses or is not allowed to designate PUD as
a separate management area, PUD shall have the option to terminate this
agreement, in its sole and absolute discretion.

v. PUD agrees to provide data to ID as required in this Agreement. PUD agrees
that ID will retain the powers specified in Water Code sections 10725.6-
10726 and authority to investigate under Water Code 10725.4, although that
authority will be limited to investigations necessary to determine the need for
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groundwater management, prepare and adopt a groundwater sustainability
plan, and monitor compliance, and all costs and expenses related to any
such investigation shall be solely borne by ID or the GSA.

vi. PUD will be responsible to pay ID the fee described in Section 6 of this MOU
if it violates the applicable thresholds and objectives to meet the sustainable
groundwater management and pumps groundwater in excess of the safe
yield.

c. The parties agree that upon the official formation of the GSA as contemplated in this
Agreement, all references to ID shall include the newly formed GSA, and all of the
terms, conditions, obligations and benefits applicable to ID shall apply to the
GSA. The parties agree that PUD shall have the right to terminate this Agreement
unless the GSA ratifies this Agreement and agrees to be bound by all of its terms
and conditions at the first meeting of the GSA Board of Directors after the decision to
form a GSA takes effect as described in Water Code 10723.8(c).

4. Acknowledgment Regarding ID Boundaries: Parties agree this MOU is for the purpose of
compliance with the Act. PUD is not being included within the boundaries of ID for any other
purpose and will not incur liability for any ID assessments charged to ID landowners or have
the right to receive any surface water from ID, except as otherwise specifically provided
herein.

5. Cost Recovery: PUD acknowledges that ID is incurring costs to comply with the Act, the
formation of the GSA, and costs in preparation of a coordination agreement between the
various GSAs within the Tule Subbasin. ID will also incur costs in  the preparation of the GSP
required by the Act. PUD acknowledges it has a responsibility to reimburse the PUD’s share
of these costs for compliance with the Act.

5.1. Initial Cost - PUD agrees it will pay up to $10,000 but no less than $1,000 to reimburse
ID for PUD’s participation in the GSA formation costs and coordination agreement
preparation costs. Amount will be based on PUD’s share, based on acreage or other
mutually agreeable calculation method, of total costs incurred by ID. The amount of $1 ,000
shall be due on execution of this agreement by both ID and PUD. The coordination
agreement, in addition to meeting requirements under the Act and subsequent state
regulations for reporting to the state, shall require all GSPs within the Tule Subbasin utilize
the same data and methodologies for the following items: (a) Groundwater elevation data;
(b) Groundwater extraction data; (c) Surface water supply; (d) Total water use; (e) Change
in groundwater storage; (f) Water budget; and (g) Sustainable yield.

5,2 Annual Cost (Beginning in 2018) - PUD agrees it will pay up to $2,500 per year
beginning in fiscal year 2018-2019 as reimbursement for the PUD’s participation in the GSP
preparation, implementation, and ongoing compliance/monitoring costs incurred by ID.
Amount will be based on PUD’s share, based on acreage, or other mutually agreeable
calculation method, and include costs specifically attributed to the PUD of GSP preparation
incurred by ID. This amount shall be due beginning August 1, 2018 and on each July 1 st

thereafter while this Agreement or the Act is in effect.

This maximum annual amount, $2,500, may be increased by ID based on the Consumer
Price Indices for Urban Consumers (CPI) - U.S. Cities Average maintained by the California
Department of Finance for the preceding year.

3



EXHIBIT "B"

Parties acknowledge this Annual Cost does not include costs or fees established by ID to
bring water into the Tule Subbasin for purposes of increasing the applicable groundwater
pumping safe yield. These are fees that will be separately charged to ID landowners. PUD
agrees that it will not be charged these additional fees unless it agrees to do so in exchange
for an equal pro rata increase to the applicable safe yield amount for the PUD as stated
below in section 5.4.

5.3 Additional Fee for Exceeding Sustainable Yield: ID anticipates establishing baseline
level of groundwater pumping under the GSP. Parties acknowledge that as described in
Section 6 the established sustainable yield will vary depending on the jurisdiction as areas
have separate sources of water, including but not limited to imported surface water and
treated wastewater. A fee will be charged when PUD groundwater pumping exceeds the
established sustainable yield for the relevant accounting period. PUD agrees that if it
exceeds its mutually agreed sustainable yield, then it will be liable for this additional fee. ID
and PUD will make separate arrangements for determining sustainable yield, baseline
pumping levels and methods for accounting the balances and will include that methodology
in the GSP.

5.4 Additional Fees for Participating in ID Programs: If ID establishes a program for the
purposes of increasing the allowed safe yield within the ID jurisdictional boundaries, then it
will offer PUD to be included equally on a pro rata basis as determined by acreage or other
mutually agreeable calculation method. PUD acknowledges that this fee is separate from
the Annual Cost described in Section 5.2 for GSP preparation.

5.5 Accounting - ID agrees it will provide on an annual basis beginning at the end of the
2015-2016 fiscal year a summary stating all costs it has incurred in meeting the
requirements of the Act to PUD.

6. PUD to be Considered a Separate Management Area: Parties acknowledge that the
applicable state regulations listing acceptable GSP requirements are not yet complete but
under the proposed regulations approved by the California Water Commission on May 18,
2016, a GSA may define one or more management areas where conditions are different
from other areas of a GSA and a separate management area would facilitate
implementation of the GSP.

Due to the separate jurisdiction between the ID and PUD, ID will identify the PUD as a
separate management area. As its own management area, depending on the specifics of
the final regulations adopted by the Department of Water Resources, the PUD and ID could
customize a section of the GSP to specifically address the minimum thresholds and
measurable objectives for the PUD to achieve sustainable management, with costs billed
directly for that separate management area, up to the amount referred to in Section 5.2.
The applicable sustainable yield for the ID GSA would still be required to be met, and
applicable state regulations concerning thresholds and measurable objectives required for a
GSP would also apply, but to the extent permitted by the final regulations as a separate
management area the PUD could set thresholds, objectives, and monitoring that may be
different from the rest of the GSA, so long as required overall sustainable management
goals stated in the GSP are being met. Parties agree to review the final regulations and
revise this Agreement as necessary.
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PUD agrees that if it does not meet the required sustainable management requirements
then ID  will charge PUD a fee for groundwater pumped above applicable safe yield, and
said fee shall be equal to, and no greater than, the fee ID will impose, levy and charge its
property owners for groundwater pumped above applicable safe yield.

7. Groundwater Pumping Data: PUD agrees to provide ID with water budget data (e.g.
groundwater extractions, storm water percolation, WWTP effluent percolation, system
leakage, etc) required in order to complete the required GSP. PUD will also provide ID with
all data regarding wastewater from PUD system that is returned to the groundwater basin or
in the alternative account for any hydrologic studies commissioned by PUD that identifies
the safe yield of groundwater specifically within PUD jurisdictional boundaries. PUD agrees
that extraction facilities within its boundaries must be registered under Water Code section
10725.6, that measuring devices on extraction facilities may be required under Water Code
section 10725.8, at the cost of the facility owner. Parties agree to work together on
jurisdictional issues if there are extraction facilities within PUD boundaries that are not
operated by the PUD but would be subject to the Act. Parties agree that existing measuring
devices on PUD facilities may be utilized as long as they are properly maintained,
calibrated, and meet any applicable state requirements for measuring devices. PUD agrees
to report to ID any surface water diversions under Water Code Section 1 0726, PUD agrees
that ID shall have the authority to investigate PUD under Water Code 10725.4, although
parties agree this investigatory authority is limited to determine the need for groundwater
management, prepare and adopt a groundwater sustainability plan, and monitor compliance,
and all costs and expenses related to any such investigation shall be solely borne by ID or
the GSA.

ID shall provide a copy of those portions of the GSP that impact the PUD prior to adopting
the GSP for review and comment by PUD. ID will account for water from PUD that is
returned, such as WWTP effluent, in calculating the safe yield for PUD. ID will also agree to
collect data or otherwise account for PUD any groundwater banking or other type of water
storage program, or land acquisition program implemented by PUD for the purpose of
improving groundwater levels or increasing amount of available groundwater to pump within
the safe yield. If PUD does not operate, or if its landowners are not connected to a
wastewater treatment plant, then ID and PUD will annually (or on separate schedule as
mutually agreed to by the parties) meet and prepare an estimate of wastewater return that
can be attributed to the PUD based on the number and type of dischargers within the PUD.

8. No Guarantee of Water Quantity or Water Quality: This Agreement is for the purposes of
compliance with the Act. ID is not agreeing that any specific quantity of water or water of
any specific quality will be available.

9. GSA Meetings: ID will inform PUD of all GSA meetings, ID Board meetings where GSA or
GSP matters will be discussed, GSA Planning Commission meetings, and meetings
involving Tule Subbasin MOU Group in advance. ID and GPC meetings shall comply with
the provisions of the Ralph M. Brown Act (Government Code §§ 54950 at seq.) and will be
open to the public. ID acknowledges that the PUD will be considered an interested party
and will be provided notice of the meetings anticipated to occur between GSAs within the
Tule Subbasin concerning the coordination agreement that will replace the Tule Subbasin
MOU.
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10. GSA Planning Commission: ID will form a GROUNDWATER PLANNING COMMISSION
(GPC) for the purpose of development and management of the GSP. The GPC will prepare
a GSP for approval by the Board of Director's for the GSA.

The GPC will be comprised of five appointees from the ID all of whom will have voting
powers within the GPC. One additional appointee will be selected by the Public Utility
Districts and Community Services District within ID and will be provided an advisory non-
voting seat on the GPC.

The GPC will hold advisory meetings (See Water Code section 10727.8) for the purpose of
seeking participation from interested parties in the development and implementation of the
GSP. ”

1 1 . Dispute Resolution: Parties agree that should any controversy arise between the two
districts, then each district shall appoint from its board of directors a specific committee for
the purpose of meeting informally and attempting to resolve the dispute.

Should such informal dispute resolution fail, then disputes may be settled by a civil action.
In any civil action the prevailing party may be awarded attorney’s fees and costs.

ID agrees that it shall indemnify and hold harmless PUD from any suit, claim, loss, liability,
or damage arising from negligent or unlawful actions of ID in the formation or operation of
the GSA.

PUD agrees that it shall indemnify and hold harmless ID from any suit, claim, loss, liability,
or damage arising from negligent or unlawful actions of PUD in the operation of the PUD as
a management area within the GSA.

Parties acknowledge the indemnification and hold harmless provisions stated above shall
not apply to any groundwater adjudication involving the parties or other causes of action,
claims, or disputes that do not directly relate to SGMA.

12. Termination by PUD: Parties agrees that this MOU may not be terminated until steps to
provide that PUD boundaries will be within another GSA upon termination, either by PUD
forming its own GSA, entering into a joint powers agreement or similar type of agreement
with another entity, or agreeing to be within the boundaries of a separate GSA. All costs
owed to ID must also be paid prior to termination by PUD. ID acknowledges and stipulates
that PUD, after execution of this Agreement, has the right to withdraw from the ID GSA to
create its own GSA or enter into an agreement to be included within the boundaries of
another GSA within the basin, in its sole and absolute discretion, and ID shall not object or
take any actions in contravention of this right.

13. Entire Agreement: This MOU represents the entire agreement among the parties as to its
subject matter and no prior oral or written understanding shall be of any force or effect. No
part of this MOU may be modified without the written consent of each party.

14. Headings: Section headings are provided for organizational purposes only and do not in
any manner impact the scope, meaning, or intent of the provisions under the headings.

15. Notices: Except as may be otherwise required by law, any notice to be given shall be
written and shall be either personally delivered, sent by first class mail, postage prepaid and
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addressed as stated below. Notices delivered personally are deemed to be received upon
receipt. Notices sent by first class mail shall be deemed received on the fourth day after the
date of mailing. Either party can change the address listed below by giving written notice
pursuant to this Section.

Pixley Public Utility District
Attn: Board President
P.O. Box 535
Pixley, CA 93256

Pixley Irrigation District
Attn: General Manager
357 E. Olive Avenue
Tipton, CA 93272

16. Construction: This MOU reflects the contributions of all parties and accordingly the
provisions of Civil Code Section 1654 shall not apply to address and interpret any
uncertainty.

17. No Third Party Beneficiaries Intended: Unless specifically set forth, the parties to this MOU
do not intend to provide any other party with any benefit or enforceable legal or equitable
right or remedy.

18. Waivers: The failure of any party to insist on strict compliance with any provision of this
MOU shall not be considered a waiver of any right to do so, whether for that breach or any
subsequent breach.

19. Conflict with Laws or Requlations/Severability: This MOU is subject to all applicable laws
and regulations. If any provision of this MOU is found by any court or other legal authority, or
is agreed by the parties, to be in conflict with any code or regulation governing its subject,
the conflicting provision shall be considered null and void. If the effect of nullifying any
conflicting provision is such that a material benefit of the MOU to any party is lost, the MOU
may be terminated at the option of the affected party. In all other cases the remainder of the
MOU shall continue in full force and effect.

20. Further Assurances: Each party agrees to execute any additional documents and to
perform any further acts that may be reasonably required to affect the purposes of this
MOU.

21 . Counterparts: This MOU may be signed in one or more counterparts, each of which shall be
deemed an original, but all of which together shall constitute one and the same instrument
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Parties, having read and considered the above provisions, indicate their agreement by their
authorized signatures.

PIXLEY PUBLIC UTILITY DISTRICTPIXLEY IRRIGATION DISTRICT

'resident

to Form •m
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EXHIBIT A   
LANDOWNER AGREEMENT  

 







WELL PERMIT APPLICATION 
Application #: WWA-___________________ Permit #: WELL____________________ 
PROPERTY OWNER INFORMATION 
Applicant Name Telephone 

Contact Name Telephone 

Mailing Address 
Street City/State Zip Code 

LICENSED CONTRACTOR DECLARATION 
Licensed under the provisions of Chapter 9 (commencing with Section 7000) of Division 3 of the Business and Professions Code, as a well drilling contractor and 
such license is in full force and effect.

Business Name 

E-Mail Address

Mailing Address

License # Office Telephone Cell 

WELL INFORMATION 
Well Location 

Address/Cross Streets City 

APN - - 
Township Range Section 

Parcel Size  Acre(s)  Project Start Date Valley Foothills/Mountains 

Groundwater Basin:  Kaweah  Kings Tulare Lake Tule 

GPS Data (Use Decimal Degrees Where Applicable) 
Latitude Longitude Elevation (ft.) 

TYPE OF WORK 
 Drilling Deepen  Destruction  Recondition 

Is this a Replacement Well? Yes No If Yes, then a Well Destruction Permit Application is Required. 

DRILLING METHOD (Construction Only) 
Cable Tool Rotary Reverse Rotary Air Rotary Other 

WELL TYPE (All Permits) 
Domestic (1 – 4 Connections) Dairy Supply Test Well 

Community (5+ Connections) Industrial Cathodic Protection 

Agricultural Soil Boring(s) Monitoring Well 

Other 
 

Revised January 2018 

TULARE COUNTY ENVIRONMENTAL HEALTH SERVICES DIVISION

5957 SOUTH MOONEY BLVD. VISALIA, CA 93277

(559)624-7400





SITE MAP 
 

The space below can be used to include a map.  All maps must include: 
 

¶ Major cross-streets associated with the parcel ¶ Structures on the parcel 
¶ Setbacks documented above ¶ A directional arrow pointing North 

 

For new wells, that are not replacement wells, include the following on the map: 
 

¶ Surface water (ponds, lakes and streams) within 300 ft. ¶ Canals, ditches, pipelines, utility corridors and roads within 2 mi. 
 (Only for wells drilled below Corcoran Clay) 
 

 

 
 



 
TO BE COMPLETED BY APPLICANT 

(For Construction of Domestic, Community, Agricultural, Dairy or Industrial Wells) 
 

 

Property Owner/Contact Person Name  Telephone   
 

1. What type of well is being drilled?  
 

  Domestic Serves 1 to 4 Service Connections/Homes. 
 

  Community Serves 5 or more Service Connections/Homes 
 

  Agricultural Exclusively used to supply water for irrigation or other agricultural purposes. 
 

  Dairy Exclusively used by a Dairy Farm for the milk production process. 
 

  Industrial Exclusively used by a Business for the processes related to producing goods or services. 
 

2. How many homes will the new well serve?   
 

3. How many employees will be served by this well?   
 

4. How many wells are currently on this parcel?  
 

 Domestic  Community  Agricultural  Dairy  Industrial   
 

5. Are there any inactive or abandoned wells on this parcel?   Yes  No 
 (An inactive well is not routinely used but capable of being made operational with minimal effort.  An abandoned well is a well  
 that has not been used for at least one (1) year, or is in such disrepair that it can no longer produce water.)  
 

6. What is/are the depth(s) of the existing well(s)?  ft. 
 

7. Are there any animal or fowl enclosures on this, or any adjacent, parcel?  Yes  No  
 

 If Yes, how far is the enclosure from the proposed well site?  ft. (May require site visit to verify.) 
 

8. What is the reason for drilling a new well?  
 

  Current well went dry. How long has the well been dry?   
 

  Current well about to go dry.  
 

  Additional well due to lack of production from existing source(s).  
 

  First well on parcel.  
 

  Other   
 

9. What is/are the plan(s) for the existing well(s) once the new well(s) is/are drilled?  
 

  Keep the existing well(s) active.  (Keep the pump(s) installed and connected to power.)  
 

  Destroy the existing well(s) using a licensed C-57 well contractor.   
 

  File an Inactivation Permit.  (Requires an annual permit fee.)  
 

  I don’t know.  (Please call Environmental Health at (559)624-7400 for more details.)  
 

10. Has the recent drought influenced your decision to drill a new well?  Yes  No  
 

 

I certify that I have read this application and declare under penalty of perjury that the information contained herein is true, 
correct and complete. 
 
 

     
 Signature  Date  
     

Revised January 2018 

TULARE COUNTY ENVIRONMENTAL HEALTH SERVICES DIVISION

5957 SOUTH MOONEY BLVD. VISALIA, CA 93277

(559)624-7400



 
 
 

 

 
TO BE COMPLETED BY APPLICANT OR APPLICANT’S AGENT 

(For construction of new Agricultural, Dairy or Industrial wells subject to Senate Bill 252) 
 

 

Is this a replacement well?  Yes  No If Yes, this questionnaire is not required.  However, a well destruction  
 permit application must be submitted.  The well being replaced must 
  be destroyed prior to, or concurrently with, construction of the new well. 
 
 
 

Pursuant to Section 13808 of the California Water Code, Tulare County Environmental Health is required to request the following  
information, to the extent that it can be reasonably known, from an applicant, or the applicant’s agent, as part of an application 
for a well permit. 
 
 
 

Proposed Capacity:  Acre-Feet Estimated Pumping Rate:  gpm 
 

Anticipated Pumping Schedule:   
 

   
 

Estimated Annual Extraction Volume:  Acre-Feet per Year Size of Service Area:  Acres 
 
 

Seasonal Fluctuations:   
 

Water Table Depth:  ft. Recharge Area:   Recharge Rate:  gpm  
 

Location to Flood Plain:   
 
 
 

Use the grid below to input information about existing wells on the parcel that will remain active, and attach any information of 
capacity or pumping tests completed for the existing wells. 
 
 

 Well 1 Well 2 Well 3 Well 4 Well 5 Well 6 
Well Use       
       

Depth (ft.)       
       

Diameter (in.)       
       

Screen Intervals       
       

Pump Rate (gpm)       
 
 
 

Estimated cumulative extraction volume of new well before January 1, 2020:  Acre Feet  
 

Revised January 2018 

TULARE COUNTY ENVIRONMENTAL HEALTH SERVICES DIVISION

5957 SOUTH MOONEY BLVD. VISALIA, CA 93277

(559)624-7400
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Organization 
 
Each Board member of the Pixley Irrigation District shall appoint a member of the 
PIX-GPC from among the landowners of the Division of the Director making the 
appointment.  Landownership is defined as direct ownership through: 1) personal 
title to property; 2) Beneficial interest of a trust which holds title to property; 3) 
Designee of a corporation or other business entity which holds title to property.   
 
Other requirements for appointment to the GPC: 
 

1. Appointees are nominated by a single director, but appointment is 
subject to approval by a majority vote of the entire PIX-GSA Board 
(the District Board).   
 

2. Appointees can be removed at any time by a unanimous vote of the 
entire PIX-GSA Board. 

 
3. Appointees cannot be members of any other Water or Irrigation 

District Board, Mutual Water Company Board or Riparian Board 
within the Tule River Sub-Basin.  
 

4. Terms shall be for four years, provided that the terms shall be offset 
by two years with the terms of the Pixley Board member making the 
appointment.  Consistent with this provision, initial terms shall be as 
follows 
 
Division One: 2016 – 2018 (Assigning Board Member Term ends 2016) 
Division Two:  2016 – 2020 (Assigning Board Member Term ends 2018) 
Division Three: 2016 – 2018 (Assigning Board Member Term ends 2016) 
Division Four:  2016 – 2020 (Assigning Board Member Term ends 2018) 
Division Five:  2016 – 2018 (Assigning Board Member Term ends 2016) 
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2.2.4.2 Imported Water § 354.14(b)(6) 

 Most of the water imported into the Tule Subbasin is from the Central Valley Project (CVP) and 
delivered via the Friant-Kern Canal (see Figure 2-7; Attachment 2 Tule Subbasin Setting). The 
Agency does not have a contract for imported water from the Friant-Kern Canal although it can 
receive imported water through agreements with other Irrigation Districts. 

 

2.2.5 Areas of Groundwater Recharge and Discharge § 354.14(d)(4) 

Groundwater recharge occurs throughout the Tule Subbasin within stream channels, unlined 
canals, in managed recharge basins, and in areas of the subbasin with irrigated agriculture. The 
Agency is a host to all these features. According to the Soil Agricultural Groundwater Banking 
Index or SAGBI2 (see Figure 2-9; Attachment 2 Tule Subbasin Setting), areas generally suitable 
for recharge within the Agency occur along the stream channels and floodplains of the Tule River. 
Due to the depth of groundwater, there are no areas within the Tule Subbasin or the Agency 
where groundwater discharges at the land surface. 
 
See Attachment 2 Tule Subbasin Setting Chapter 2.1.6 for additional information regarding areas 
of groundwater recharge and discharge within the Tule Subbasin. 
 

2.2.6 Principle Aquifers and Aquitards 
2.2.6.1 Aquifer Formations § 354.14(b)(4)(A) 

Of the five-general aquifer/aquitard units described to be present in the subsurface beneath the 
Tule Subbasin, four occur within the subsurface of the Agency area (see Chapter 2.1.7.1, 
Figures 2-5 and 2-6, Attachment 2Tule Subbasin Setting): 
 

1. Upper Aquifer; 

2. Confining Layer; 

3. Lower Aquifer; and 

4. Pliocene Marine Deposits. 
 
The extent and depth these aquifers are defined within the Agency is visually represented on 
Figures 2-5 and 2-6 in Attachment 2 Tule Subbasin Setting.  
 
The upper aquifer and lower aquifer are the primary water producing aquifers for production wells 
in the Agency. The upper aquifer occurs across the entire Agency area. This aquifer is generally 
unconfined to semi-confined. The upper aquifer occurs in the upper 450 ft of sediments on the 
western side of the Agency and shallows to the east to less than approximately 200 ft on the east.  
The lower aquifer also extends across the entire Agency. The total depth of this aquifer ranges 
from approximately 2,000 ft bgs on the west side of the Agency to approximately 700 feet in the 
eastern portion of the Agency. This aquifer is confined beneath the Corcoran Clay where this 

 
2 California Soil Resource Lab, 2015 
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As described in Chapter 2.3.1.1.2 of Attachment 2 Tule Subbasin Setting, several different 
sources of information were used to estimate surface water inflows from native streams within the 
subbasin. Records from TRA served as the source for Tule River inflow.  
 
For the period of 1986/87- 2018/19, stream inflow into the Agency on an average annual basis 
was estimated to be approximately 5,200 acre-feet/yr inflow (see Table 1a of Appendix D, 
Attachment 2 Tule Subbasin Setting). 
 

2.4.1.1.3 Imported Water  

Imported surface water is delivered within the Agency from the Friant-Kern Canal (see Table 1a 
of Appendix D,Attachment 2 Tule Subbasin Setting). Additional information related to imported 
water in the Tule Subbasin is found in Chapter 2.3.1.1.3 of Attachment 2 Tule Subbasin Setting. 

 
For the period of 1986/87- 2018/19, imported water inflow into the Agency on an average annual 
basis was estimated to be approximately 26,800 acre-feet/yr (see Table 1a of Appendix D, 
Attachment 2Tule Subbasin Setting). 
 

2.4.1.1.4 Discharge to Crops from Wells 

For the Tule Subbasin water budget and as described in Chapter 2.3.1.1.4 of Attachment 2 Tule 
Subbasin Setting, the water applied to crops was assumed to be the total applied water minus 
surface water deliveries from imported water and diverted streamflow (see Figure 2-48;  
Attachment 2 Tule Subbasin Setting). Total crop demand was assumed based on estimates and 
an assumed average irrigation efficiency of 0.79. However, it should be noted that this irrigation 
efficiency is different by crop type and year, and that the Tule Subbasin average is a volume-
adjusted mean of these various irrigation efficiencies over time. 
 
The estimated average annual discharge to crops from wells for water years 1986/87 to 2018/19 
in the Agency was estimated to be approximately 156,000 acre-ft/yr (see Table 1a of Appendix 
D,  Attachment 2Tule Subbasin Setting). 

 
2.4.1.1.5 Municipal Deliveries from Wells 

As described in Chapter 2.3.1.1.5 of Attachment 2 Tule Subbasin Setting, groundwater pumping 
for municipal supply is conducted by small municipalities of Teviston Community Service District 
(CSD) and Pixley Public Utility District (PUD) in the Agency. Some households in the more rural 
portions of the Tule Subbasin rely on private wells to meet their domestic needs; however, the 
volume pumped is considered to be negligible.  
 
For the period of 1986/87- 2016/17, municipal pumping within the Agency on an average annual 
basis was estimated to be approximately 800 acre-feet/yr (see Table 1a of Appendix D, 
Attachment 2 Tule Subbasin Setting). 
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2.4.1.2 Surface Water Outflow 

2.4.1.2.1 Areal Recharge from Precipitation 

Areal recharged for the Tule Subbasin is based on the Williamson Method, as described in 
Williamson et al., (1989)4, that estimates net infiltration from annual precipitation falling the valley 
floor based on monthly soil moisture budgets based on records from the period of 1922-1971. For 
each year in the Tule Subbasin Water Budget, annual groundwater recharge was estimated for 
each isohyetal zone. It should be noted that the Williamson Method results in no groundwater 
recharge if annual precipitation is less than 9.69 inches per year. Further description of this 
method and areal recharge in the Tule Subbasin can be found in Chapter 2.3.1.2.1 of Attachment 
2 Tule Subbasin Setting. 

 
For the period of 1986/87- 2018/19, areal recharge within the Agency ranged from 0 to 31,000 
acre-feet/yr, with an average annual volume estimated to be approximately 3,000 acre-feet/yr 
(see Table 1b of Appendix D, Attachment 2 Tule Subbasin Setting). 

 

2.4.1.2.2 Streambed Infiltration (Channel Loss) 

Descriptions of streambed infiltration, or channel loss, occurring in the Tule River, Deer Creek 
and White River and the methodology by which they were estimated are provided in Chapter 
2.3.1.2.2 of Attachment 2 Tule Subbasin Setting. Streambed infiltration within the Tule Subbasin 
is accounted for between various reaches of each natural waterway, generally subdivided by 
monitoring or diversion points. Streambed infiltration within the Agency is described in Table 1b 
of Appendix D of Attachment 2 Tule Subbasin Setting. 
 
Streambed infiltration within the Agency occurs solely from Deer Creek and is measured between 
Trenton Weir on the east and Homeland Canal on the west (see Figure 2-7 of Attachment 2 Tule 
Subbasin Setting).  For the water years 1986/87 to 2018/19, annual streambed infiltration volumes 
in Deer Creek within the Agency ranged from 0 acre-ft/yr to 12,700 acre-ft/yr, with the average 
annual volume estimated to be approximately 600 acre-ft/yr (see Table 1b of Appendix D of 
Attachment 2 Tule Subbasin Setting). 
 

2.4.1.2.3 Canal Loss 

As described in Chapter 2.3.1.2.3 of Attachment 2 Tule Subbasin Setting, all canal losses from 
diversions of native Deer Creek and imported water deliveries occur within the Agency. For the 
water years 1986/87 to 2018/19, canal loss from the Deer Creek average annual volumes were 
approximately 2,500 acre-ft/yr (see Table 1b of Appendix D of Attachment 2 Tule Subbasin 
Setting). 
 

 
4 Williamson, 1989  
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2.4.1.2.4 Managed Recharge in Basins 

Water used for managed recharge in basins within the Agency is typically sourced from the Deer 
Creek or transfers from outside districts.  
 
Section 1.4.6.3 of this Plan provides additional discussion regarding the recharge efforts of the 
Pixley Irrigation District within the Agency. Figure 1-8 of this plan and Figure 2-7 of Attachment 
2 Tule Subbasin Setting shows the location of recharge basins within the Agency and the entire 
Tule Subbasin. 
 
For the period of 1986/87- 2018/19, managed recharge in basins within the Agency on an average 
annual basis was estimated to be approximately 800 acre-feet/yr and 2,300 acre-feet/yr from Deer 
Creek and imported water, respectively (see Table 1b of Appendix D, Attachment 2 Tule 
Subbasin Setting). 
 

2.4.1.2.5 Deep Percolation of Applied Water  

Chapter 2.3.1.2.5 of Attachment 2 Tule Subbasin Setting describes the deep percolation of 
applied water from native waterways, imported water, recycled water and native groundwater for 
the subbasin, including efficiencies that were used to determine the volume of water contributing 
to deep percolation compared to volume applied. 

 
Table 1b of Appendix D of Attachment 2 Tule Subbasin Setting identifies sources of deep 
percolation of applied water within the Agency, which include diverted Deer Creek water, imported 
water, agricultural groundwater pumping and municipal groundwater pumping. Each of these 
sources and the volume of water attributed to deep percolation are described below. 

 

2.4.1.2.5.1 Deep Percolation of Applied Deer Creek Diversion 

For the period of 1986/87- 2018/19, deep percolation of applied Deer Creek water within the 
Agency on an average annual basis was estimated to be approximately 1,000 acre-feet/yr (see 
Table 1b of Appendix D,  Attachment 2Tule Subbasin Setting). 
 

2.4.1.2.5.2 Deep Percolation of Applied Imported Water 

The estimate of deep percolation resulting from imported water applied to crops is based on the 
total volume of imported water delivered to water agencies minus losses and recharge in the 
Agency. Deep percolation of applied imported water is assumed to be approximately 21 percent 
of the total applied water.  
 
For the period of 1986/87- 2018/19, deep percolation of applied imported water within the Agency 
on an average annual basis was estimated to be approximately 4,900 acre-feet/yr (see Table 1b 
of Appendix D,Attachment 2  Tule Subbasin Setting). 
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For the period of 1986/87- 2018/19areal recharge within the Agency ranged from 0 to 31,000 
acre-feet per year, with an average annual volume estimated to be approximately 3,000 acre-
feet/yr (see Table 2 of Appendix D, Attachment 2 Tule Subbasin Setting). 

 

2.4.2.1.2 Groundwater Recharge from the Tule River 

Groundwater recharge of Tule River water in the Agency occurs as streambed infiltration, 
infiltration of water in unlined canals, recharge in basins, and deep percolation of applied water. 
Chapter 2.3.2.1.2 of Attachment 2 Tule Subbasin Setting describes groundwater recharge from 
the Tule River.  
 
For the period of 1986/87- 2018/19, groundwater recharge from the Deer Creek within the Agency 
on an average annual basis was estimated to be approximately 600 acre-feet/yr from streambed 
infiltration, 2,500 acre-feet/yr from canal loss, 800 from recharge in basins, and 1,000 acre-feet/yr 
from return flow of applied water (see Table 2 of Appendix D, Attachment 2 Tule Subbasin 
Setting). 

 

2.4.2.1.3 Groundwater Recharge from Imported Water Deliveries  

Groundwater inflow of imported water occurs as canal loss, infiltration in basins, and deep 
percolation of applied water within the Agency. Chapter 2.3.2.1.5 of Attachment 2 Tule Subbasin 
Setting describes groundwater recharge from imported water deliveries. 
 
See Sections 2.4.1.2.3, 2.4.1.2.4 and 2.4.1.2.5.2 of this Plan for additional discussion on sources 
of groundwater recharge from canal loss, managed recharge in basins, and deep percolation of 
applied imported water within the Agency. 
 
For the period of 1986/87- 2018/19, groundwater recharge from imported water within the Agency 
on an average annual basis was estimated to be approximately 8,800 acre-feet/yr from canal loss, 
2,300 acre-feet/yr from managed recharge, and 4,900 acre-feet/yr of return flow resulting from 
deep percolation of applied imported water within the Agency (see Table 2 of Appendix D, 
Attachment 2 Tule Subbasin Setting). 

 

2.4.2.1.4 Deep Percolation of Applied Water from Groundwater Pumping 

Chapter 2.3.2.1.7 of the Tule Subbasin Setting describes groundwater recharge from deep 
percolation of applied water from groundwater pumping. 
 
See Sections 2.4.1.2.5.4 and 2.4.1.2.5.5 of this Plan for additional discussion on deep percolation 
of applied water from  agricultural and municipal groundwater pumping within the Agency. 
 
For the period of 1986/87- 2018/19, deep percolation of applied water from groundwater pumping 
within the Agency on an average annual basis was estimated to be approximately 37,300 acre-
feet/yr from groundwater applied from agriculture pumping and 600 acre-feet/yr from return flow 
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of groundwater applied for municipal pumping (see Table 2 of Appendix D, Attachment 2 Tule 
Subbasin Setting). 

 
 

2.4.2.1.5 Subsurface Inflow 

Chapter 2.3.2.1.9 of the Tule Subbasin Setting describes release of water from compression of 
aquitards. 
 
Subsurface inflow into the Agency occurs from both inter- and intra-subbasin sources.  
 
For the period of 1986/87- 2018/19, groundwater inflow from subsurface inflow into the Agency 
on an average annual basis was estimated to be 0 acre-feet/yr from outside the Tule Subbasin 
and 110,000 acre-feet/yr from other GSAs within the Tule Subbasin, respectively (see Table 2 of 
Appendix D, Attachment 2 Tule Subbasin Setting). 
 

2.4.2.2 Sources of Groundwater Discharge § 354.18(b)(3) 

Chapter 2.3.2.2 of Attachment 2 Tule Subbasin Setting discusses sources of groundwater 
discharge or outflow within the Tule Subbasin. Those sources of groundwater recharge or outflow 
that are present and occur within the Agency are identified and discussed below. 

 

2.4.2.2.1 Municipal Groundwater Pumping 

Chapter 2.3.2.2.1 of Attachment 2 Tule Subbasin Setting describes groundwater discharge from 
municipal pumping. 
 
It should be noted that some households in the more rural portions of the Tule Subbasin rely on 
private wells to meet their domestic needs; however, the volume pumped is considered to be 
negligible. 
 
For the period of 1986/87- 2018/19, municipal groundwater pumping within the Agency on an 
average annual basis was estimated to be approximately 800 acre-feet/yr (see Table 2 of 
Appendix D,Attachment 2 Tule Subbasin Setting). 

 

2.4.2.2.2 Agricultural Groundwater Pumping 

Chapter 2.3.2.2.2 of Attachment 2 Tule Subbasin Setting describes groundwater discharge from 
groundwater pumping. 
 
For the period of 1986/87- 2018/19, agricultural groundwater pumping within the Agency on an 
average annual basis was estimated to be approximately 156,000 acre-feet/yr (see Table 2 of 
Appendix D, Attachment 2 Tule Subbasin Setting). 
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that lands that have never produced groundwater, or have not recently produced groundwater, 
should be excluded from any allocation process, at least initially.  Those arguing for an allocation 
methodology that would account for these items have argued that it should be applied at both the 
Agency-level division of basin-wide Sustainable Yield, as well as within the Agency for the total 
Agency-available Sustainable Yield.   

 
This GSP does not make a determination of the validity of these assertions.  Instead, this GSP 
has been developed with the understanding that the determinations of the Sustainable Yield that 
are available to the Agency and by extension the landowners with the Agency jurisdiction, are not 
intended to constitute a determination of water rights.  This understanding is consistent with § 
10720.5(b) of SGMA, which provides that nothing in SGMA or in a plan adopted under SGMA 
determines or alters surface or groundwater rights under common law.  Any determination to 
divide the Sustainable Yield in any particular manner should not be deemed to conclusively 
determine the water rights of landowners. 

 
However, this GSP recognizes that any decision to allocate Sustainable Yield, either on the 
Agency level or on an individual landowner level, involves a determination of use of a resource 
that is the subject of individualized legal rights.  It is the intent of this GSP that the manner in 
which Sustainable Yield has been allocated amongst GSAs and within this GSP be consistent 
with broad legal concepts of correlative rights use of a scarce resource (i.e, according to relative 
ability to put the resource to a beneficial use), and therefore with broad legal concepts of 
groundwater rights of the overlying property owners.  The gross acreage basis of dividing 
available basin wide and Agency specific Sustainable Yield quantities represents the most readily-
available and implementable manner of honoring correlative rights, because it is based on the 
well-documented assumption that beneficial uses of the lands of the Tule Subbasin are, for the 
most part, uniformly agricultural in nature, and uniform in intensity of agricultural use. 
Furthermore, any individualized assessment that is based on historic use, even if it would be 
legally desirable or required in a legal process such as an adjudication, is not capable of being 
used due to the current state of data keeping for the thousands of individual landowners that exist 
within the entire Tule Subbasin.  A decision to use historic use as at least one factor, therefore, 
would delay indefinitely the adoption of any meaningful management plan. 

 
For these reasons, the gross acreage approach will be used for the purpose of this Agency.  At 
the same time, with the collection of additional data, refinements to the allocation methodologies 
will be considered in updates to this plan, to and including the potential use of historic pumping 
data if such data is both available and is agreed to be used as the basis for any further refinement 
of allocation methodologies. 
 
It should be noted that the GSAs have agreed, and this GSP assumes, that the exclusion 
of water imported by an entity from the calculation of Sustainable Yield of the Subbasin applies 
to imported water that is used for groundwater recharge or water banking purposes.  The 
recharged or banked imported water retains its characterization as imported water even after it is 
used for recharge or banking purposes, and therefore is accounted for as being for the benefit of 
the importing entity, and not an addition to Sustainable Yield. 
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1. A 2030 central tendency time period, which provides near-term projections of potential 
climate change impacts on hydrology, centered on the year 2030, and 

2. A 2070 central tendency time period, which provides long-term projections of potential 
climate change impacts on hydrology, centered on the year 2070. 

For imported water supplies from the Friant-Kern Canal, TH&Co utilized projected delivery 
schedules from the Friant Water Authority (Friant Water Authority, 2018). The projected water 
deliveries include adjustments to supplies associated with the planned San Joaquin River 
Restoration Project (SJRRP). Adjustments to Friant-Kern Canal supplies to account for climate 
change and SJRRP were applied beginning in 2025. The adjustments were applied incrementally 
between 2025 and 2030 such that the full adjustments were in effect in 2030. TH&Co applied the 
2070 central tendency time period climate-related adjustments to imported water deliveries in the 
Tule Subbasin model projection for the period from 2050 to 2070. 
 
The projected surface and groundwater budgets for the Tule Subbasin, as assessed over the 
water years 2020 to 2070, are shown in Table 2-8a, 2-8b and 2-4 of Attachment 2 Tule Subbasin 
Setting. 
 
Projected surface and groundwater budgets for the Agency over the same time period (2020-
2070) are provided in Table 3a, 3b and 4, of Appendix D to Attachment 2 Tule Subbasin Setting. 
 

2.5 Management Areas § 354.20(a); § 354.18(c) 
The regulatory requirements outlined in CCR § 354.20 for describing the management areas 
within the Tule Subbasin and further the Agency for defining different minimum thresholds and 
operate to different measurable objectives are addressed and fulfilled in part in Chapter 2.4 of 
Attachment 2 Tule Subbasin Setting, and Section 1.4.3, with supplemental information to meet 
the regulator requirements provided in this section. 

 
Table 2-4 links the requirements of 23 CCR § 354.20 to the sections in the Tule Subbasin Setting 
and the sections of this GSP that apply to and fulfill each regulatory component. This Plan 
provides a reference to the Tule Subbasin Setting, and when necessary, a brief summary that 
connects basin wide and relative to the Agency. 
 
Table 2-4: Components of 23 CCR § 354.20

23 CCR Section Title Tule Subbasin Setting Pixley ID GSA
GSP 

§ 354.20 (b)(1) Criteria for Management Areas 2.4.1 2.5.1
§ 354.20 (b)(2) Minimum Thresholds and Measurable Objectives 2.4.2 2.5.2 
§ 354.20 (b)(3) Monitoring Pan 2.4.3 2.5.3
§ 354.20 (d)(4) Coordination with Adjacent Areas 2.4.4 2.5.4

 
The Agency is subdivided into two (2) management areas. These Management Areas were 
introduced in Section 1.4.3 of this Plan and are briefly discussed in Chapter 2.4 of Attachment 2 
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measurable objectives were set for each sustainability indicator to avoid causing undesirable 
results in adjacent basins. 
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3.1 Introduction § 354.22 
�7�K�L�V���6�H�F�W�L�R�Q���G�H�I�L�Q�H�V���W�K�H���S�U�R�F�H�V�V���I�R�U���G�H�W�H�U�P�L�Q�L�Q�J���W�K�H���6�X�V�W�D�L�Q�D�E�O�H���0�D�Q�D�J�H�P�H�Q�W���&�U�L�W�H�U�L�D���³�6�0�&�´������
specific to the Agency, in order to achieve the sustainability goal of the Tule Subbasin .  
Specifically, this Section includes the characterization and definition of minimum thresholds and 
measurable objectives with interim milestones for each applicable sustainability indicator. 

Four attachments to Appendix A of this GSP contain supplemental information on the process, 
analyses, and results that informed the current version of the SMC for this 2nd Amended GSP. 
These attachments are considered extensions of this chapter:  

1. Attachment 4 �t Technical Support for Addressing Department of Water Resources Comments 
Regarding Sustainable Management Criteria for Upper Aquifer Groundwater Levels in the Tule 
Subbasin 

2. Attachment 5 �t Addressing SWRCB Staffs Degraded Groundwater Quality Sustainable 
Management Criteria Deficiencies 

3. Attachment 6 - Technical Support for Land Subsidence Sustainable Management Criteria in the 
Tule Subbasin 

4. Attachment 7 �tTechnical Support for Addressing State Water Resources Control Board 
Comments Regarding Interconnected Surface Water in the Tule Subbasin 

�7�K�H�� �S�U�R�F�H�V�V�� �D�Q�G�� �D�Q�D�O�\�V�H�V�� �Y�D�U�\�� �I�R�U�� �H�D�F�K�� �V�X�V�W�D�L�Q�D�E�L�O�L�W�\�� �L�Q�G�L�F�D�W�R�U�¶�V�� �6�0�&�� �G�H�Y�H�O�R�S�P�H�Q�W���� �K�R�Z�H�Y�H�U����
the general methodology remains consistent with the goal of avoiding significant and 
unreasonable effects to beneficial uses and users of groundwater in the subbasin. 

As described more fully in following subsections, this 2nd Amended GSP has changed the 
Measurable Objectives (MOs), Interim Milestones (IMs) and Minimum Thresholds (MTs) for the 
PID GSA in four significant ways: 

�” The MOs, IMs and MTs for overall groundwater levels have been divided into upper and 
lower aquifer levels, in order to better recognize the impact of lower aquifer groundwater 
depletion on subsidence rates and allow for tailored management as between the two 
aquifers where necessary. 

�” The MOs, IMs and MTs for groundwater elevation levels have been raised in order to 
reduce the number of domestic wells that are projected to be impacted at the MT level, 
and to ensure that the GSA is able to fully mitigate any impacted wells. 

�” Specific subsidence MOs, IMs and MTs, based on subsidence rates that can be 
experienced without causing significant and unreasonable effects, have been developed 
to replace the general MT for subsidence from previous versions of the GSP.  These MOs, 
IMs and MTs are integrated into the new Subsidence Management Actions described now 
in Section 5 of the GSP. 

�” The MTs at RMS groundwater quality wells have been established at the respective 
maximum contaminant levels (MCLs) per drinking water standards.  

�”  
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3.2 Sustainability Goal § 354.24 
The Sustainability Goal of the Tule Subbasin is defined as the absence of undesirable results, 
accomplished by 2040 and achieved through a collaborative, subbasin-wide program of 
sustainable groundwater management by the various Tule Subbasin GSAs. 

It is further the goal of the Tule Subbasin GSAs that coordinated implementation of their respective 
GSPs will achieve sustainability in a manner that facilitates the highest degree of collective 
economic, societal, environmental, cultural, and communal welfare and provides all beneficial 
uses and users the ability to manage the groundwater resource at least cost. Moreover, this 
coordinated implementation is anticipated to ensure that the sustainability goal, once achieved, 
is also maintained through the remainder of the 50-year planning and implementation horizon, 
and thereafter.  

This Section 3 establishes the specific measurable Sustainable Management Criteria (SMCs) that 
the PID GSA will use as management targets, set at levels that basin-wide modeling has 
determined will result in meeting the Sustainability Goal of the Tule Subbasin.  Section 5 of this 
GSP integrates the SMCs established in this Section with the Manage Actions that are being 
implemented by the Agency. 
 

3.3 Process for Establishing Sustainable Management 
Criteria  

�7�K�H�� �6�X�V�W�D�L�Q�D�E�O�H�� �0�D�Q�D�J�H�P�H�Q�W�� �&�U�L�W�H�U�L�D�� ���K�H�U�H�D�I�W�H�U�� �³�6�0�&�´���� �G�L�V�F�X�V�V�H�G�� �D�Q�G�� �H�V�W�D�E�O�L�V�K�H�G�� �L�Q�� �W�K�L�V��
�6�H�F�W�L�R�Q���Z�H�U�H���G�H�Y�H�O�R�S�H�G���L�Q���F�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���W�K�H���$�J�H�Q�F�\�¶�V���P�H�P�E�H�U���D�J�H�Q�F�L�H�V�����O�R�F�D�O���V�W�D�N�H�K�R�O�G�H�U�V����
Tule Subbasin GSA counterparts, technical leads, regional partners, interbasin stakeholders, and 
other interested parties. The process for setting SMC related to undesirable results and 
measurement methodology is consistent among the various GSAs within the Tule Subbasin, while 
the quantifiable process for setting measurable objectives, interim milestones, and minimum 
thresholds for RMS in each GSA individually was determined by that Agency and their consultants 
to address the diverse conditions that occur throughout the Tule Subbasin. 
 
The process leading up to the development and establishment of these Sustainable Management 
Criteria included: 
 


· Regular agenda items, material reviews, and presentations at the Agency regular 
Groundwater Planning Commission Meetings wherein information relevant pertinent to the 
development of Sustainable Management Criteria was discussed with recommendations 
provided; 


· Holding public outreach landowner meetings within the Agency and throughout the Tule 
Subbasin outlining the process for Plan development, discussing Sustainable 
Management Criteria, and providing data and context related to local groundwater-related 
issues; and 


· Reviewing existing hydrologic data, current and historical groundwater information 
assembled in the Tule Subbasin Setting (Attachment 2 ), and modeling various 
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groundwater management scenarios in order to determine whether the model outcomes 
predicted that the selected SMC would avoid undesirable results. 

 

3.4 Undesirable Results § 354.26(a) 
Undesirable Results are caused by groundwater conditions occurring throughout the subbasin 
that, for any sustainability indicator, become significant and unreasonable. The sustainability 
indicators include: 
 


· Chronic lowering of groundwater levels indicating a depletion of supply if continued over 
the planning and implementation horizon; 


· Reduction of groundwater storage; 

· Seawater intrusion; 

· Degraded water quality, including the migration of contaminant plumes that impair water 

supplies; 

· Land subsidence that substantially interferes with surface land uses; and 

· Depletions of interconnected surface water that have significant and unreasonable 

adverse impacts on beneficial uses of the surface water. 
 
The Tule Subbasin GSAs have evaluated the conditions under which significant and 
unreasonable groundwater conditions, specific to each sustainability indicator, could occur within 
the subbasin and have established common criteria to define when such conditions constitute an 
undesirable result. The process to identify the conditions that constitute undesirable results in the 
Tule Subbasin was informed through: 


· Research and documentation of the hydrogeological setting and conceptual model of the 
subbasin (see Attachment 2 ); 


· Identification of beneficial uses and users of groundwater;  

· Definition of the basin-wide conditions that are significant and unreasonable as it relates 

to each sustainability indicator; 

· Development of sustainable management criteria (minimum thresholds) that define the 

point at which significant and unreasonable conditions occur and which the GSAs seek to 
avoid. 

 
Based on analysis of the hydrogeological conceptual model, five sustainability indicators were 
identified with potential to cause significant and unreasonable effects within the Tule Subbasin. 
These indicators are: 
 


· Chronic lowering of groundwater levels indicating a depletion of supply if continued over 
the planning and implementation horizon; 


· Reduction of groundwater storage; 

· Degraded water quality, including the migration of contaminant plumes that impair 

groundwater supplies; 

· Land subsidence that substantially impacts critical infrastructure; and 

· Depletions of interconnected surface water. 
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One sustainability indicator, seawater intrusion, does not apply within the Tule Subbasin (defined 
in the Tule Subbasin Setting, Attachment 2 ). 
 
Significant and unreasonable conditions were defined as the point at which groundwater 
conditions cause impacts to beneficial uses and users that cannot be mitigated.  These conditions 
were defined for each sustainability indicator.  Sustainable management criteria were identified 
to avoid significant and unreasonable conditions.  Undesirable results were defined, for each 
sustainability indicator, as the combination of minimum threshold exceedances that were 
considered significant and unreasonable. 
 
The Sustainable Management Criteria identified to avoid undesirable results were vetted through 
a public process that included multiple stakeholder workshops, meetings, and document review.  
While the sustainable management criteria are protective of undesirable results for most 
beneficial uses and users, during the transition period between 2020 and 2040, if impacts occur, 
a mitigation program has been developed to address these impacts. The Tule Subbasin Mitigation 
Plan can be found as Attachment 8 of this GSP 
 

3.5 Minimum Thresholds , Interim Milestones, and 
Measurable Objectives for Sustainability Indicators             
§ 354.28(a); § 354.30(a) 

The Agency has developed numerical minimum thresholds, interim milestones, and measurable 
objectives for four of the five sustainability indicators applicable to the Tule Subbasin, including: 
 
�± Chronic Lowering of Groundwater Levels 
�± Reduction of Groundwater Storage 
�± Degraded Water Quality 
�± Land Subsidence 
�± Interconnected Surface Water 
 

Each sustainability indicator is evaluated at the various RMS within the Agency, defined in the 
Tule Subbasin Monitoring Plan, to establish the numerical minimum threshold, interim milestones 
and measurable to achieve sustainability within 20 years.  The locations of the various RMS for 
each Sustainability Indicator are identified in Attachment 1, Figures A1 -2, A1-4 and A1 -7. 
 
In addition, for each Sustainability Indicator in the Agency, the metrics for quantifying the 
measurable objective and minimum threshold are summarized in Table 3-1:  Metrics for 
Quantifying Sustainability Indicators. 
 
Table 3-1:  Metrics for Quantifying Sustainability Indicators  

Sustainability Indicator Metric for Quantifying 
Chronic Lowering of Groundwater Levels Depth to Groundwater 
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Reduction in Groundwater Storage  Depth to Groundwater 
Seawater Intrusion Not Applicable to Tule Subbasin 

Degraded Water Quality Measured Groundwater Quality 
Land Subsidence Measured Land Subsidence Rate and Extent 

Depletion of Interconnected Surface Waters Depth to Groundwater 

 
 

3.5.1 Chronic Lowering of Groundwater Levels  
 

3.5.1.1 Groundwater Beneficial Uses and Users  §354.26(b)(3) 

Beneficial uses and users of groundwater in the Agency include domestic supply, municipal 
supply, agricultural supply, industrial supply and environmental.  Potential effects of chronic 
lowering of groundwater levels are addressed in the following sections. 
 

3.5.1.2 Chronic Lowering of Groundwater Levels Undesirable Result  §354.26(a) 

3.5.1.2.1 Definition of Significant and Unreasonable Groundwater Level Conditions 
§354.26(b)(2) 

A key driver of the analysis presented herein to address CDWR comments is protection of the 
�E�D�V�L�F���K�X�P�D�Q���U�L�J�K�W���W�R���Z�D�W�H�U�����$�V���V�W�D�W�H�G���L�Q���W�K�H���&�D�O�L�I�R�U�Q�L�D���:�D�W�H�U���&�R�G�H���6�H�F�W�L�R�Q�����������������³�H�Y�H�U�\���K�X�P�D�Q��
being has the right to safe, clean, affordable, and accessible water adequate for human 
�F�R�Q�V�X�P�S�W�L�R�Q�����F�R�R�N�L�Q�J�����D�Q�G���V�D�Q�L�W�D�U�\���S�X�U�S�R�V�H�V���´���,�Q���W�K�H���7�X�O�H���6�X�E�E�D�V�L�Q�����P�D�Q�\���S�U�L�Y�D�W�H���U�H�V�L�G�H�Q�F�H�V���L�Q��
the small communities of the area rely on private wells to meet their domestic water supply needs. 
As these wells are typically shallow, they are vulnerable to, among other things, lowered 
groundwater levels from overdraft conditions. While seasonal conditions can influence 
groundwater levels, the Tule Subbasin has been shown to be in long-term overdraft, primarily 
from agricultural pumping. A primary objective of the Tule Subbasin GSAs is the sustainable 
management of groundwater levels to avoid impacts to all beneficial uses and users in the Tule 
Subbasin, including private domestic wells. While the Sustainable Groundwater Management Act 
(SGMA) provides for achieving groundwater sustainability by 2040, it is recognized that this 
access to water must be protected during that transitional time if additional overdraft occurs.  
 
In consideration of the above, the Tule Subbasin GSAs have revised their definition of significant 
and unreasonable conditions, as it relates to Upper Aquifer groundwater levels, as follows:  
 

Lowering of groundwater levels from groundwater pumping that results in  more than 
10% of domestic wells  going dry or  unmitigated impacts to beneficial uses and users.  

 
While this definition applies to all beneficial uses and users of groundwater (including municipal, 
domestic, agricultural and industrial types), a primary focus of the Tule Subbasin GSAs is 
protection of the most vulnerable populations, which are residents who rely on individual domestic 
wells for their water supply. 
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3.5.1.2.2 Criteria for Defining Undesirable Results for Chronic Lowering of Upper 
Aquifer Groundwater Levels §354.26(b)(2)  

Groundwater levels in the Tule Subbasin have shown a general chronic lowering since 
approximately 1987. The primary cause of groundwater conditions that have led to chronic 
lowering of groundwater levels is groundwater production in excess of natural and artificial 
recharge over a multi-year period that includes both wetter than average and drier than average 
conditions. This condition has been exacerbated during natural drought-cycles when access to 
imported water supplies is restricted and groundwater production increases. Restricted access to 
imported surface water can occur due to a variety of factors, including but not limited to, increased 
requirements in the Delta, which may increase the likelihood imported supplies from Millerton 
Lake will be delivered outside the Tule Subbasin. Climate change may also affect the availability 
and rate upon which natural and artificial recharge is available.  
 
As per SGMA, an undesirable result is quantified through minimum threshold (MT) exceedances. 
For the Tule Subbasin, the criteria for determining groundwater level conditions that represent an 
undesirable result are either the occurrence of (1) or (2) as follows:  
 

1a. Groundwater levels drop below the MT in any three RMS wells in any given 
year.  

 
AND  

 
1b. More than 38 domestic wells require mitigation in any given year. If 38 wells 

require mitigation for multiple years, no more than 257 wells shall be impacted 
cumulatively by 2040.  

 
OR  

 
2. If a GSA is unable to meet mitigation needs  

 
Three RMS wells correlates to the number of potentially impacted domestic wells that a GSA can 
afford to mitigate in a single year, including the Porterville area which has the highest density of 
potentially impacted private domestic wells (approximately 30). The number of potentially 
impacted domestic wells per RMS if groundwater levels are at the minimum threshold is 
approximately 11, based on the spatial distribution of wells (258 total potentially impacted wells 
divided by 23 RMS wells). If the maximum annual number of impacted domestic wells requiring 
mitigation is approximately 38 (see Attachment 4 ), then this would correlate to three RMS 
minimum threshold exceedances. If either metric for criterion 1 (including both 1a and 1b) or 2 is 
exceeded or is not otherwise met, it would indicate that sustainability planning and implementation 
is not sufficient and therefore is an undesirable result. 
 

3.5.1.2.3 Criteria for Defining Undesirable Results for Chronic Lowering of Lower 
Aquifer Groundwater Levels §354.26(b)(2)  

 



Pixley Irrigation District GSA GSP | Section 3 

11 Add_06.xx.2025 

Land Subsidence is the only potential significant and unreasonable effect for chronic lowering of 
Lower Aquifer groundwater levels. The definition of undesirable results for Lower Aquifer 
groundwater levels is an exceedance of the cumulative subsidence at any given RMS that is not 
attributable to elastic conditions or measurement error (see Section 3.5.4.2.2 of this GSP). 
 

3.5.1.3 Chronic Lowering of Groundwater Levels Minimum Thresholds                  
§ 354.28(c)(1)(A)(B)  

 
 

3.5.1.3.1 Process for Determining Minimum Thresholds § 354.28(b)  

 
Upper Aquifer  

The process to determine MTs for Upper Aquifer groundwater levels focused on avoiding impacts 
to domestic wells. �7�K�L�V���*�6�3���D�F�N�Q�R�Z�O�H�G�J�H�V���W�K�D�W���W�K�H���³�7�U�D�Q�V�L�W�L�R�Q�D�O���*�U�R�X�Q�G�Z�D�W�H�U���$�O�O�R�F�D�W�L�R�Q�´ policies 
described in Chapter 5, which allow for continued overdraft that reduces and then ends over time, 
will have foreseeable impacts to other groundwater users, primarily domestic groundwater users.  
The definition of Chronic Lowering of Groundwater Levels Undesirable Results established in the 
sections above indicates that impacts to groundwater users would not be unreasonable, and 
therefore not reach the level of an Undesirable Result, if those impacts are capable of being 
reasonably mitigated for.  Therefore, Minimum Thresholds are defined here as those levels of 
groundwater level declines that are acceptable because they can be projected to cause a level of 
impacts to domestic groundwater users that may be mitigated for, and not more. Various 
management actions are identified in Chapter 5, with some actions indicated as being triggered 
when Measurable Objectives and Interim Milestones for Chronic Lowering of Groundwater Levels 
have been met or exceeded, with the intent that exceeding MTs does not occur. In this way, the 
MTs establish the lowest acceptable level of groundwater level decline.   
 
To determine this level, starting with the groundwater level MTs previously published in the 2022 
GSP revision, a series of analyses were conducted to estimate the number of wells potentially 
impacted in the Tule Subbasin at progressively shallow groundwater levels. During various 
iterations of the analysis, the results were presented to stakeholders, including the GSA 
managers, GSA Boards and stakeholder committees, non-governmental organization (NGO) 
groups, and State Water Resources Control Board (SWRCB) staff for review and comment. Key 
goals of the exercise were to:  
 


· Minimize potential domestic well impacts from groundwater pumping,  

· Ensure the financial feasibility of funding the mitigation of wells that could potentially be 

impacted, and 

· Ensure the feasibility of projects and management actions necessary to maintain 

groundwater levels to avoid impacts.  

The financial feasibility of funding mitigation of potentially impacted wells was evaluated in the 
context of the Tule Subbasin Mitigation Plan (Attachment 8 ). The Mitigation Plan ensures that 
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funds will be available to address wells potentially impacted as a result of groundwater pumping 
and that impacted parties will not be without water. 
 
The coordinated methodology to develop MTs included the following steps: 
 

1. Historical groundwater level hydrographs were prepared for each of the Upper Aquifer 
Representative Monitoring Site (RMS) wells in the subbasin (see Figure 3-1 for 
example).  

2. The groundwater level measured at each RMS well in Fall 2022 was selected as 
representative of recent low groundwater conditions (see Table 3-2).  

3. An updated version of the calibrated groundwater flow model of the Tule Subbasin1 was 
used to estimate the model-predicted change in groundwater levels forecast at each 

 
1 TH&Co, 2021.  Update to the Groundwater Flow Model of the Tule Subbasin.  Prepared for the Tule Subbasin 
Technical Advisory Committee.  Dated July 29, 2021.  Attachment 3 to the Tule Subbasin Coordination Agreement. 
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4. Representative Monitoring Site (RMS) well between 2022 and 2040. The forecast 
�L�Q�F�R�U�S�R�U�D�W�H�G���H�D�F�K���*�6�$�¶�V���S�U�R�M�H�F�W���D�Q�G���P�D�Q�D�J�H�P�H�Q�W���D�F�W�L�R�Q�V�����D�V���R�X�W�O�L�Q�H�G���L�Q���W�K�H������������
GSPs.  

5. The revised coordinated MT at each RMS well was established as the difference 
between the 2022 measured groundwater elevation at that well and the model-
forecasted groundwater elevation in 2040 (see Figure 3-1; Table 3-2).  

6. The MTs for the RMS wells were contoured via kriging in Geographic Information 
System (GIS) to develop a MT surface across the subbasin (see Figure 3-2). 

 

Table 3-2:  Revised Coordinated Upper Aquifer Groundwater Level Minimum Thresholds  

 
 
The MT contour map was used to estimate the number of wells potentially impacted if 
groundwater levels were lowered to the MTs (see Attachment 4 , Section 6.2 ). 
 
While it is not possible at this time to identify exactly how many wells in the Tule Subbasin would 
be impacted by lowering groundwater levels to the MTs, it is possible, using the best available 
data provided by the CDWR and United States Geological Survey (USGS), to estimate the 
number of wells that would be potentially impacted. Further, the available databases have been 
used to assess the beneficial uses served by the impacted wells, whether agricultural, domestic, 
industrial, or municipal supply.  Sources of data used in the analysis of potentially impacted wells 
are described in Attachment 4 .
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Figure 3 -1.  Illustration of methodology to select the upper aquifer minimum threshold and measurable objectives.  
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 Figure 3 -2.  Upper aquifer minimum thresholds(feet above mean sea level). 
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The methodology to estimate the number of wells potentially impacted by lowering Upper Aquifer 
groundwater levels to the MTs included the following steps and assumptions: 
 

�‡ The MTs for each aquifer, as designated at representative monitoring sites, were 
contoured via kriging in Geographic Information System (GIS) to develop a MT 
surface across the subbasin (see Figure 3-2).  

�‡ There are a total of 8,996 Tule Subbasin wells in the combined OSWCR/USGS 
well databases. Of the total wells in these databases, 4,476 wells were removed 
from the analysis because the records did not include total depth information, 
they were non-pumping wells or wells documented for uses other than 
agricultural, private domestic, industrial, or municipal, (e.g., contaminant 
remediation, injection, monitoring), or they were destroyed.  

�‡ 42 wells were added to the database based on records from the City of 
Porterville and KTWD GSA.  

�‡ Within the City of Porterville Urban Development Boundary, the city has 
implemented a program to connect homes to the municipal water supply system 
that previously relied on domestic wells for water supply. As a requirement of 
connecting to the public water supply, domestic well owners are required to 
destroy their wells. By correlating homes with water supply connections to well 
locations in the USGS database, 18 wells were removed from consideration in 
the analysis of potentially impacted wells as they have likely been destroyed.  

�‡ A total of 4,544 wells were used in the analysis. The wells were plotted according 
to the location information in the USGS database (see Attachment 4, Figure 6 ). 
For wells with only township, range and section information, the well was plotted 
in the middle of the section.  

�‡ As per SGMA2 GSPs are not required to address wells potentially impacted at 
groundwater conditions that existed prior to January 1, 2015. Thus, 486 wells 
that would have been impacted prior to this time were removed from the analysis. 
The Upper Aquifer groundwater surface used as a basis for removing wells prior 
to January 1, 2015, was developed based on a manually contoured groundwater 
elevation contour map using groundwater levels measured in Spring 2015 (see 
Attachment 4, Figure 8 ). Only wells constructed within the Upper Aquifer, as 
defined in the Tule Subbasin groundwater flow model, were used to develop the 
contour map. 

 
Wells at which the total depth or bottom of perforations were above the MT or where the total 
depth/bottom of perforations were below the MT but could not support pumping with a static 
�J�U�R�X�Q�G�Z�D�W�H�U���O�H�Y�H�O���D�W���W�K�H���0�7���Z�H�U�H���F�R�Q�V�L�G�H�U�H�G���³�S�R�W�H�Q�W�L�D�O�O�\���L�P�S�D�F�W�H�G�´�����V�H�H Figure 3-3). Criteria for 
determining whether a well could support pumping when the static groundwater level was at the 
MT were the following:  
 


· The pumps in all wells were assumed to be installed, or capable of being installed, within 
10 feet of the bottom of the wells.  

 
2 California Water Code Part 2.74, Ch. 6, Section 10727.2 (b) (4) 
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· It was assumed that the pumping groundwater level would need to be at least 20 feet 
above the pump intake to avoid cavitation or entrained air.  


· In addition to the pumping support assumptions above, allowance was given to support 
pumping drawdown based on specific capacity data from available wells and pumping 
rates reported in the USGS updated version of the OSWCR database.  


· For each GSA, TH&Co used an average specific capacity from wells with available data 
in that GSA. The pumping drawdown allowance for agricultural wells was assigned 
based on average pumping rates from agricultural wells in each mile square section. The 
pumping drawdown allowance for domestic wells was assigned based on average 
pumping rates for domestic wells in each mile square section. 

 
Figure 3 -3.  To be counted as potentially impacted, any given well in the databases had to be shallower 
than the groundwater level minimum threshold plus the sum of estimated well drawdown, operational 
submergence, and space for the pump.  
 
Revised Upper Aquifer groundwater level MTs are shown on Figure 3-2 and summarized in Table 
3-2. As a result of the revised methodology MTs in all of the Agency RMS wells were raised 
relative to those published in the 2022 GSPs (see Table 3-2). The Tule Subbasin GSAs 
determined that it was feasible to raise the funds necessary to mitigate the wells potentially 
impacted at the revised MTs developed based on the above methodology and shown in  
Table 3-2 (see Attachment 4 , Sections 6.2 and 7.0 ). As such, the updated Upper Aquifer MT 
surface represents the level at which significant and unreasonable conditions occur that the GSAs 
seek to avoid. 
 
Lower Aquifer  

Lower Aquifer groundwater level MTs were established in connection with minimizing and 
avoiding land subsidence (see Section 3.5.4 of this GSP).  The Lower Aquifer MTs are shown on 
Figure 3-4.  Based on the analysis of potentially impacted wells described above, no wells 
perforated in the Lower Aquifer were predicted to be impacted as a result of lowering groundwater 
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Figure 3 -4.  Lower aquifer minimum thresholds(feet above mean sea level).  
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levels to the Lower Aquifer MTs.  As such, Lower Aquifer MTs were established to avoid land 
subsidence, as described in Section 3.5.4 of this GSP.  
 

3.5.1.3.2 Relationship of Groundwater Level Minimum Thresholds to Other 
Sustainability Indicators § 354.28(b)(2)  

The upper aquifer groundwater level MTs were developed using current and historical 
groundwater level measurements across the Subbasin, based on the best available data. The 
groundwater level data were evaluated to ensure hydrogeologic plausibility and reasonable 
continuity of MT values between RMS locations for other sustainability indicators. For the lower 
aquifer, the subsidence analysis was used to inform MTs. The MTs for the land subsidence 
sustainability indicator were used to define the lower aquifer MTs (Section 3.5.4 of this GSP). 
Therefore, the land subsidence and lower aquifer groundwater level MTs are aligned. 
 

Land subsidence . The MTs for the land subsidence sustainability indicator were used to 
define the lower aquifer MTs (Section 3.5.4 of this GSP). Therefore, the land subsidence 
and lower aquifer groundwater level MTs are aligned, and there is no impact of one on the 
other. 

 
Reduction in groundwater storage . The reduction of groundwater storage sustainability 
indicator minimum thresholds are identical to those developed for the chronic lowering of 
groundwater levels sustainability indicator, since groundwater levels are used as a proxy 
for the reduction of groundwater storage SMC (Section 3.5.2 of this GSP). 

 
Degraded water quality . Legacy and natural groundwater quality issues are present in 
the Tule Subbasin. SGMA requires GSAs to account for the degradation of groundwater 
�T�X�D�O�L�W�\���L�Q�G�X�F�H�G���E�\���D���*�6�$�¶�V���P�D�Q�D�J�H�P�H�Q�W���R�I���J�U�R�X�Q�G�Z�D�W�H�U�����7�K�L�V���P�D�\���L�Q�F�O�X�G�H���G�H�J�U�D�G�D�W�L�R�Q��
of groundwater quality or migration of contaminant plumes caused by recharge activities 
or changes in groundwater levels and flow directions induced by overdraft pumping. The 
Tule Subbasin GSAs are committed to expanding the groundwater quality monitoring 
network, especially near areas with domestic wells, community groundwater supply 
systems, and adjacent groundwater recharge facilities.  

 
Depletion of interconnected surface water . In the future, interconnected surface water 
(ISW) will be evaluated using a rate of surface water depletion in interconnected channels; 
however, surface water flow data is limited and is a data gap that the Tule Subbasin GSAs 
are actively working to address. In the interim, groundwater level data is being collected 
near potentially interconnected streams in ETGSA and monitored in conjunction with the 
upper aquifer groundwater level monitoring network. At this time, �W�K�H�� �'�:�5�¶�V�� �*�X�L�G�D�Q�F�H��
Document for evaluation of ISW has not been released by DWR.  In the future, 
groundwater levels may be used as a proxy for establishing SMC for depletions of 
�L�Q�W�H�U�F�R�Q�Q�H�F�W�H�G�� �V�X�U�I�D�F�H�� �Z�D�W�H�U�� �S�H�Q�G�L�Q�J�� �U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V�� �I�U�R�P�� �'�:�5�¶�V�� �*�X�L�G�D�Q�F�H��
Document. 
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3.5.1.3.3 Effect of Minimum Thresholds on Neighboring Basins and Subbasins 
§354.28(b)(3) 

The Tule Subbasin is bound by three other subbasins of the San Joaquin Valley Basin: 
 

�‡ Kaweah Subbasin to the north  
�‡ Kern Subbasin to the south  
�‡ Tulare Lake Subbasin to the west  

The Tule Subbasin GSAs have coordinated with neighboring Subbasins to compare the revised 
MTs for groundwater levels and land subsidence and are generally consistent across GSA 
Boundaries. The regular monitoring and review of results for annual reporting will provide more 
information on whether interbasin policies are needed to avoid impacts to beneficial uses and 
users of groundwater. Because land subsidence SMC are the limiting factor for assigning lower 
aquifer groundwater level SMC, it is expected that the lower aquifer MTs will be at or above the 
lower aquifer MTs in neighboring GSAs. 
   

3.5.1.3.4 Method for Quantitative Measurement of Minimum Thresholds 
§354.28(b)(6) 

Groundwater level measurements will be assessed annually using the monitoring network 
described in Section 4 of this GSP.  The relationship between groundwater levels at each 
Representative Monitoring Site (RMS) to the MTs described herein will be evaluated annually as 
well. Groundwater level monitoring will be conducted in accordance with the Tule Subbasin 
Monitoring Plan outlined in Attachment 1  to the Tule Subbasin Coordination Agreement.  
Groundwater level data will be collected at the RMS sites bi-annually to capture the seasonal high 
(spring) and seasonal low (fall) water table conditions. This data will be reported to DWR bi-
annually via the SGMA Data Portal and reported in the Annual Reports, as has been completed 
since the submittal of the first GSP in 2020. During Annual Report development, the GSAs and 
their respective stakeholder committees review monitoring results and consider if management 
and policy changes are needed to achieve basin management goals. 
 

3.5.1.4 Chronic Lowering of Groundwater Levels Measurable Objectives and 
Interim Milestones §354.30(a)(b)(c)(d)(e)(f)(g)  

The MO for the chronic lowering of groundwater level sustainability indicator represents a target 
groundwater surface elevation that acts as a quantitative measure of the sustainability goal. The 
MOs were selected to provide a reasonable margin of operational flexibility under varying 
seasonal and long-term conditions (GSP Emergency Regulations §354.30(c)) while avoiding the 
MTs. Interim milestones (IM) were developed to illustrate a reasonable path to achieve the 
sustainability goal for the Subbasin within 20 years of Plan implementation. 
 
During each year of the plan implementation period, the Agency will evaluate the data collected 
from the monitoring program during each Spring monitoring event and compare them to the target 
values established.  The Agency will use adaptive management to adjust management actions 
based on the data collected. 
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3.5.1.4.1 Process for Determining Measurable Objectives and Interim Milestones  

Measurable objectives (MOs) for upper aquifer groundwater levels at each RMS well were 
established as the midpoint between the 2022 groundwater level and the revised MT. The MOs 
are designed such that sustainably managed groundwater levels provide operational flexibility 
above the MT. Revised Upper Aquifer MOs are shown on Figure 3-5.   The interim milestones 
(IMs) represent target groundwater levels at the RMS to demonstrate progress towards the MOs 
and are based on incrementally (net) decreasing groundwater level changes over time. 
 
The lower aquifer MOs are established based on the land subsidence SMC methodology, 
described in Section 3.5.4 and are also presented in Table 3-3 and shown on Figure 3-6. 
 

3.5.1.4.2 Quantifiable Measurable Objectives and Interim Milestones  

Using the process described, a hydrograph was established at each RMS well location (Appendix 
3-A:  RMS Groundwater Level Hydrographs ), and from the hydrograph, the quantifiable interim 
milestones and measurable objectives were established, summarized in Table 3-3:  Chronic 
Lowering of Groundwater Levels Interim Milestones and Measurable Objective by RMS 
Well.   
 
Table 3-3:  Chronic  Lowering of Groundwater Levels Interim Milestones and Measurable 
Objective by RMS Well  

RMS ID 
Agency Management 

Area 
Aquifer 

Interim Milestone 
Measurable 
Objective 

GWE (ft amsl) GWE (ft amsl) 

2025 2030 2035 2040 

22s/23E-23J01 Pixley ID Service Area Upper -38 -43 -48 -52 

22S/23E-25N01 Pixley ID Service Area Upper 2 -2 -6 -10 

23S/24E-28J02 Pixley ID Service Area Upper 84 73 63 52 

23S25E-08G01 Pixley ID Service Area Upper 49 45 41 36 

TSS PIDGSA-01 U Pixley ID Service Area Upper 120 116 112 108 

TSS PIDGSA-01 L Pixley ID Service Area Lower 65 83 101 120 

TSMW 1L Pixley ID Service Area Lower -170 -147 -123 -100 

22S/25E-30 Pixley ID Service Area Lower 79 70 61 52 

 

3.5.2 Reduction of Groundwater Storage  
Any reduction in groundwater storage in the subbasin is directly correlated with declining 
groundwater levels.  As such, groundwater levels will be used as a proxy for the reduction of 
groundwater storage sustainable management criteria (see Section 3.5.1.3.2).
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Figure 3 -5.  Upper aquifer measurable objectives(feet above mean sea level).   
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3.5.2.1 Figure 3 -6.  Lower aquifer measurable objectives (feet above mean sea 

level). Reduction of Groundwater Storage Undesirable Result  
§354.28(c)(2) 

The process relied on to define undesirable results for the reduction of groundwater storage 
sustainability indicator is the same as that for chronic lowering of groundwater levels as described 
in Section 3.5.1. The evaluation of potential effects on beneficial uses and users, land uses, and 
property interests for the reduction of groundwater storage sustainability indicator is also the same 
as for chronic lowering of groundwater levels.  Thus, the combination of minimum threshold 
exceedances that cause undesirable results for the reduction of groundwater storage 
sustainability indicator is the same as the combination of exceedances that cause undesirable 
results for the chronic lowering of groundwater levels sustainability indicator (see Section 3.5.1.2 
of this GSP).   
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3.5.2.2 Reduction in Groundwater Storage Sustainable Management Criteria  

Pursuant to GSP Emergency Regulations §354.28(d), groundwater levels may be used as a proxy 
for other sustainability indicators if a significant correlation between groundwater levels and the 
other sustainability indicators can be demonstrated. Groundwater levels are directly correlated to 
groundwater storage (i.e, rising groundwater levels indicate an increase in groundwater storage 
and vice versa). While groundwater storage can be estimated using measured or model-
generated groundwater levels and assumptions regarding the aquifer parameters, the estimates 
contain significant uncertainty such that monitoring of changes in storage are not practical.  
Furthermore, groundwater levels are a more direct and reliable measure of sustainability as 
compared to estimated storage changes. For these reasons, the SMC for the chronic lowering of 
groundwater levels (Table 3-2) will be used as a proxy for the reduction of groundwater storage 
sustainability indicator.  Accordingly, the SMC for reduction of groundwater storage sustainability 
indicators are described in the chronic lowering of groundwater levels section above (Section 
3.5.1). 
 

3.5.3 Degraded Groundwater Quality  
�$���N�H�\���G�U�L�Y�H�U���R�I���W�K�H���7�X�O�H���6�X�E�E�D�V�L�Q���*�6�$�V�¶���D�S�S�U�R�D�F�K���W�R���D�G�G�U�H�V�V�L�Q�J���G�H�J�U�D�G�H�G���J�U�R�X�Q�G�Z�D�W�H�U���T�X�D�O�L�W�\��
is protection of the basic human right to water. As stated in the California Water Code Section 
���������������³�H�Y�H�U�\���K�X�P�D�Q���E�H�L�Q�J���K�D�V���W�K�H���U�L�J�K�W���W�R���V�D�I�H�����F�O�H�D�Q�����D�I�I�R�U�G�D�E�O�H����and accessible water adequate 
�I�R�U���K�X�P�D�Q���F�R�Q�V�X�P�S�W�L�R�Q�����F�R�R�N�L�Q�J�����D�Q�G���V�D�Q�L�W�D�U�\���S�X�U�S�R�V�H�V���´���,�Q���W�K�H���7�X�O�H���6�X�E�E�D�V�L�Q�����P�R�V�W���S�U�L�Y�D�W�H���U�X�U�D�O��
residences and residents of the small severely disadvantaged communities rely on private 
domestic wells or municipal wells to meet their domestic water supply needs. These wells are 
vulnerable to, among other things, degraded groundwater quality that may be caused by GSA 
authorized activities such as groundwater pumping or recharge activities. 
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3.5.3.1 Groundwater Quality Beneficial Uses and Users  §354.26(b)(3) 

 
Beneficial uses and users within the Tule Subbasin identified for groundwater quality include: 
  

Municipal and Domestic Water Supply : Groundwater used for drinking, cooking, 
sanitation, and hygiene in homes, businesses, and institutions. The beneficial users of 
municipal and domestic supply include cities and towns connected to municipal water 
systems and individual private domestic well owners.  

 
Agricultural Irrigation : Groundwater is a vital source for a variety of crops grown in the 
Tule Subbasin. Beneficial users of agricultural irrigation include farms and landowners 
with private agricultural wells and entities such as irrigation districts that manage and 
distribute water for agricultural use.  
 
Industrial Water Supply : Certain industries may rely on groundwater for specific 
processes. Beneficial Users of Industrial water supply include Industrial facilities that 
utilize groundwater in their operations.  
 

�&�D�O�L�I�R�U�Q�L�D�� �:�D�W�H�U�� �&�R�G�H�� �6�H�F�W�L�R�Q�� ������������ �V�W�D�W�H�V�� �³�H�Y�H�U�\�� �K�X�P�D�Q�� �E�H�L�Q�J�� �K�D�V�� �W�K�H�� �U�L�J�K�W�� �W�R�� �V�D�I�H���� �F�O�H�D�Q����
affordable, and accessible water adequate for human consumption, cooking, and sanitary 
�S�X�U�S�R�V�H�V���´�� 
 
In terms of groundwater quality, drinking water supply wells are the highest priority due to 
essential needs, social equity and the risks to human health associated with degradation of 
groundwater quality. Well types from the OSCWR database that are catego�U�L�]�H�G�� �D�V�� �³�G�U�L�Q�N�L�Q�J��
�Z�D�W�H�U�´���D�U�H���� 
 

�Y Domestic  
�Y Public 
�Y Water Supply 
�Y Water Supply Domestic 
�Y Water Supply Public  

Figures 1a and 1b of Attachment 5  show the locations and density of drinking water wells within 
the Tule Subbasin acc�R�U�G�L�Q�J���W�R���G�D�W�D���D�F�F�H�V�V�H�G���I�U�R�P���'�:�5�¶�V���:�H�O�O���&�R�P�S�O�H�W�L�R�Q���U�H�S�R�U�W���G�D�W�D�E�D�V�H���I�R�U��
the upper and lower aquifer, respectively. This data assists in prioritizing development of the 
groundwater quality monitoring network features to ensure sustainable management criteria is 
representative of the most vulnerable categories of beneficial users. 
 

3.5.3.2 Definition of Significant and Unreasonable Degraded Groundwater 
Quality Conditions  §354.26(b)(2) 
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The Tule Subbasin GSAs have revised the definition of significant and unreasonable conditions, 
as it relates to groundwater quality, as follows:  
 

�³�'�H�J�U�D�G�H�G���J�U�R�X�Q�G�Z�D�W�H�U���T�X�D�O�L�W�\���W�K�D�W���G�R�H�V���Q�R�W���P�H�H�W���V�W�D�W�H���D�Q�G���I�H�G�H�U�D�O���U�H�J�X�O�D�W�R�U�\��
standards resulting in impacts to Beneficial Uses and Users, and attributed to GSA 

�J�U�R�X�Q�G�Z�D�W�H�U���P�D�Q�D�J�H�P�H�Q�W���D�F�W�L�Y�L�W�L�H�V���´ 
 

 
The level at which groundwater quality is considered an impact to a beneficial user is the point 
when the quality exceeds the established regulatory threshold for the defined beneficial use. 
Impacts to beneficial uses and users become significant and unreasonable if mitigation is not 
provided. As such, the Tule Subbasin GSAs have adopted a subbasin-wide mitigation plan to 
address unavoidable impacts, making them less than significant and unreasonable, including 
degraded groundwater quality. 
 
Per SGMA regulations3 GSAs are not responsible for addressing significant and unreasonable 
conditions that were present and have not been corrected prior to January 1, 2015. Additionally, 
many factors can contribute to degraded groundwater quality conditions that are not attributed to 
GSA groundwater management activities. Therefore, GSAs are not mitigating for pre-2015 legacy 
groundwater quality that exceed regulatory thresholds, but rather to implement GSPs in a manner 
that does not further degrade groundwater conditions where exceedances exist. GSAs are not 
mitigating impacts that are not attributed to GSA authorized groundwater management activities. 
 

3.5.3.3 Quantification of Undesirable Results for Degraded Groundwater 
Quality  §354.26(b)(2) 

 
By regulation, the undesirable result for degradation of groundwater quality is a quantitative 
combination of groundwater quality minimum threshold exceedances.  
 

�³The PID GSA has established the following quantitative standard for determining the 
level at which degraded  groundwater quality resulting from GSA activities causes 
unreasonable impacts to Beneficial Uses and Users, and therefore constitutes an 

Undesirable Result:   
 

Any of the following occurrences would constitute an Undesirable Result: 
1. In any water year, if 33 percent or more of RMS wells GSA-wide experience a minimum 

threshold exceedance attributed to GSA Activities (which would currently be 2 RMS wells 
experiencing exceedances; or 

2. Cumulatively before 2040, more than 15 percent of known domestic wells GSA-wide have 
confirmed exceedances attributed to GSA activities, or more than 30 percent of domestic wells 

 
3 California Water Code Part 2.74, Ch. 6, Section 10727.2 (b) (4) 
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GSA-wide are potentially impacted to experience exceedances attributed to GSA activities 
based on radius of influence analysis applied to RMS well exceedances; or 

3. The GSA is unable to mitigate any domestic well impacted by a minimum threshold 
exceedance attributed to GSA activities.   

This Undesirable Result definition and quantification criteria will be implemented for this GSA, per 
this GSP, noting that it is subject to change through the ongoing Subbasin wide coordination 
process and will be subject to the final Coordination Agreement. 
 
First Criterion:  A conservative threshold where 33 percent of RMS wells exceed a minimum 
threshold, indicating the proportion of potentially impacted domestic wells, based on interpolated 
radius of influence study of RMS well to domestic wells.  
 
Second Criterion : Serves as a cumulative threshold backstop. A lower threshold of 15 percent 
was chosen for when actual impacts are confirmed through domestic well testing within the RMS 
well radius of influence. The higher threshold of 30 percent of potentially impacted domestic wells 
is used due to uncertainties in assumptions in the RMS well representativeness of domestic wells 
within the radius of influence. A one-time or short-term exceedance will not be counted towards 
the undesirable result quantification for the cumulative count of impacted wells, if groundwater 
quality conditions improve to the point concentrations are no longer exceeding the minimum 
threshold or pre-2015 concentrations. 
 
"Confirmed exceedances" refers to domestic wells within the radius of influence of an RMS well 
that has been sampled and tested, including RMS wells from other GSAs with overlapping radius 
of influence within this GSA, with lab results confirming elevated COC concentrations. These 
elevated concentrations correspond to a minimum threshold exceedance event at the associated 
RMS well for specific COC(s) and are attributable to GSA activities. 
 
 
"Potentially impacted" refers to known domestic wells located within the defined radius of 
influence (approximately 2 miles) of an RMS well that has exceeded a minimum threshold. These 
wells may also exhibit concentrations of COC(s) above the applicable threshold. For purposes of 
quantifying URs, a domestic well is considered potentially impacted if, based on its characteristics 
relative to the RMS well and the properties of the relevant COC(s), it is likely to be affected by an 
exceedance at an RMS well. 
 
 
Third Criterion: Regardless if the GSA does not trigger criterion 1-2, the third criterion ensures 
that protection against post 2015 degraded groundwater quality conditions attributed to GSA 
activities if the GSA is unable to mitigate the resulting impacts to domestic wells. 
 
Any groundwater quality RMS well minimum thresholds exceeded will trigger an assessment of 
whether the exceedance �U�H�V�X�O�W�H�G���I�U�R�P���W�K�H���*�6�$�V�¶���D�X�W�K�R�U�L�]�H�G���J�U�R�X�Q�G�Z�D�W�H�U���P�D�Q�D�J�H�P�H�Q�W���D�F�W�L�Y�L�W�L�H�V��
for the purpose of determining if the MT exceedances will contribute to the definition of 
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undesirable results within the scope of GSA responsibilities that would then trigger additional 
management actions by the GSA. If any of the criteria are met, an analysis on potential adjustment 
of existing management or adoption of new management actions would be triggered by the GSA. 
 
This assessment is defined as part of the Exceedance Policy included as Attachment 5 of the 
GSP, also summarized in Error! Reference source not found.. Exceedances that are not attributed t
o GSA authorized groundwater management, will not contribute towards triggering an undesirable 
result. 
 
 

 
Figure 3-7: Groundwater Quality Exceedance Policy  
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