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Kings Subbasin
Groundwater Allocation Framework

The Groundwater Sustainability Agencies (GSAs) within the Kings Subbasin have prepared the
following document for purposes of establishing a common methodology for creating groundwater
allocations pursuant to the Sustainable Groundwater Management Act (SGMA) within their
respective GSAs. The purpose of this document is to reach an understanding as to how the
Subbasin Sustainable Yield will be divided amongst the GSAs within the Subbasin, including an
understanding as to how each component of the Subbasin Sustainable Yield will be divided
amongst the GSAs. This document does not implement an allocation within each GSA. This
document does not set forth a schedule for any GSA to implement a groundwater allocation, and
each GSA will determine when to implement an allocation.

Background/Purpose:

For purposes of creating a water budget pursuant to 23 Cal. Code Regs. 8354.18, the Kings
Subbasin agreed upon a Sustainable Yield for the Subbasin that is included in each of the GSASs’
2025 Groundwater Sustainability Plans (GSPs) as required. The purpose of this allocation
framework is to establish a methodology for how the Subbasin Sustainable Yield shall be divided
amongst the GSAs for purposes of potential allocations within each GSA.

Neither the water budget(s), nor this document, is an allocation of a final determination of any
water rights. This understanding is consistent with California Water Code § 10720.5(b) of SGMA,
which provides that nothing in SGMA or in a plan adopted pursuant to SGMA determines or alters
surface or groundwater rights under common law or any provision of law that determines or grants
surface water rights.

The 2025 revised GSPs contain a coordinated historic and current water budget for each GSA as
well as an overall water budget for the Kings Subbasin, which was used to determine the
estimated sustainable yield of the Kings Subbasin of 1,240,000 acre-feet/year. A detailed
description for calculating the water budgets is contained in Section 3.3 of the 2025 GSPs, as
well as in Exhibit B of the Kings Subbasin Coordination Agreement, which was revised in January
2025 prior to submission of the 2025 GSPs. It is recognized that due to numerous uncertainties,
assumptions and estimates in the water budgets, the sustainable yield is considered approximate
in nature. The sustainable yield estimate can, and will likely, change over time due to better
information, changes in surface water usage, changes in water demands, and potential climate
change impacts. SGMA defines the water budget as “an accounting of the total groundwater and
surface water entering and leaving a basin including the changes in the amount of water stored.”
To assess flow into the groundwater aquifer, SGMA'’s implementing regulations direct GSAs to
guantify all flows into the groundwater system by water source type. The inflow categories include
subsurface groundwater inflow/outflow, infiltration of precipitation, deep percolation of applied
water, and seepage from surface water systems, such as lakes, streams, rivers, canals, springs
and conveyance systems.

The Subbasin’s objective in developing a framework for determining the allocation of groundwater

is to provide a common methodology for determining the sustainable yield of a GSA to enable the
continued beneficial use of groundwater for the current and planned uses within the Subbasin in
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a cumulative quantity that, under the identified management actions, will avoid undesirable
results.

The groundwater allocation method described herein is a consumptive use-based allocation.
When implementing an allocation, however, each GSA within the Kings Subbasin will need to
consider the method of measurement used to determine groundwater use. An allocation based
on consumptive use is different than an allocation based on extracted volume since the two
methods use different approaches to return flow of applied groundwater.

Sustainable Yield:

The GSAs agree that the Sustainable Yield components for the Kings Subbasin are Native
Sustainable Yield (“NSY”) and Surface Water in the Ground (“SWIG”), graphically indicated in
Figure 1 below:

SURFACE WATER IN
THE GROUND (SWIG)

Figure 1 Sustainable Yield Components

The Native Sustainable Yield (“NSY”) component is groundwater that naturally exists in the
Subbasin and includes the following:

e Precipitation;

o Deep percolation from irrigation by riparian, or claimed riparian, water users;

e Mountain front recharge;

e Natural subsurface flow.

The Surface Water in the Ground (“SWIG”) component is present because of operations and
recharge of surface water and includes the following:
e All imported surface water supplies;
o Local water supplies from the Kings River that are intentionally diverted, recharged or
banked.

The SWIG credit is additional water above the Native Sustainable Yield (Groundwater Allocation)
that can be pumped by those with a legal surface water right.
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Seepage from local water supplies from the Kings River could be attributed to either NSY or
SWIG. For purposes of this document, the GSAs agree to attribute to each GSA the quantity of
estimated river seepage where it occurs. From there, each GSA then may make its own
determination as to how to allocate such river seepage. Attributing the quantity of river seepage
where it occurs assures there will be no inadvertent double counting of seepage throughout the
Kings Subbasin.

The GSAs agree that a proposed groundwater allocation will allocate the NSY component of
Sustainable Yield. The GSAs agree that they must account for SWIG, but ultimate discretion for
use, distribution, deliveries, etc., are left to the jurisdiction of the relevant surface water entity with
ownership or control of the surface water at issue.

Precipitation

The GSAs agree to use a 15-year rolling average for calculating precipitation based on rainfall
data and contour maps developed by the PRISM Climate Group (Oregon State), with the Kings
Subbasin determining average precipitation values for each GSA that are used in the water
budgets. A 15-year average for precipitation was chosen because the water budgets cover a 15-
year period.

The GSAs within the Subbasin are using a variety of methods to estimate groundwater use -
including consumptive use methods such as remote sensed evapotranspiration (ET) methods
(LandIQ or similar) or estimating crop ET using a crop coefficient basis or refence crop data, and
metered (or planned to be metered) extraction (applied) data. That variety requires different
approaches to treating precipitation when estimating consumed groundwater, however, a
common methodology in handling precipitation is needed to divide the Subbasin sustainable yield
among the GSAs. It was agreed that an equitable way to treat precipitation was to give a
proportional credit to each GSA for the amount of precipitation received by that GSA as part of
the NSY so that, when combined with the other components of the NSY and with the calculated
average SWIG credit, the total produces a sustainable yield approximately equal to the estimated
Subbasin sustainable yield. The precipitation amount assigned to NSY may be adjusted in the
future based on additional data and analytical information to modify the NSY allocation as needed
when the calculated Kings Subbasin sustainable yield is revised.

Methodologies for Estimating Groundwater Use

As noted above, the Kings GSAs will likely use different methods to estimate groundwater use
such as consumptive use (ET) or metering physical extractions. Depending on the method used
to estimate groundwater use, the allocation used by the Kings GSAs may be different due to the
addition of return flow of applied groundwater that would be added to the Native Sustainable Yield
Allocation discussed herein if using meters to measure extracted groundwater. Precipitation will
be treated differently depending on the method used to estimate groundwater use, however, the
amount of allowable use of native groundwater does not change based on the method of
measurement. The purpose of this document is to ensure the GSAs utilize the same data and a
common methodology for determining distribution of the Subbasin sustainable yield and allocation
of native groundwater, regardless of which method is chosen for purposes of measuring
groundwater use.
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APPENDIX

Average precipitation data used for the 2025 GSP revised water budget for each GSA as well as
the weighted average in the Kings Subbasin is shown in Table 1 below:

Table 1 Average Precipitation Data by GSA and Subbasin Weighted Average (inches)

15-year rolling average
WY 2009 - 23
Agency Avg Min Max Variance
Central Kings GSA 9.09 8.29 10.83 2.54
James GSA 6.86 6.34 8.59 2.26
Kings River East GSA 10.79 9.79 13.20 3.40
McMullin Area GSA 7.27 6.75 9.23 2.48
North Fork Kings GSA 7.17 6.52 8.32 1.80
North Kings GSA 9.90 9.19 11.79 2.61
South Kings GSA 9.99 9.21 11.96 2.76
Weighted Avg 9.07 8.36 10.92 2.55

Table 2 below shows the amount of Kings River seepage allocated to each GSA as part of the
water budgets in the 2025 GSPs for the period WY 2009 — WY 2023.

Table 2 Estimated Kings River Seepage used in GSPs

Estimated Kings River seepage by reach (where it occurs)

Estimated Seepage by Reach (09-23)

Tulare Lake
Kings River Kings River Kings River Central  North Fork Subbasin
Reach seepage * East North Kings Kings Kings James ID MAGSA GSAs WWD Total

1 Piedra to Peoples 50,500 25,000 6,800 18,500 0 0 0 200 0 50,500
2 Peoples to Lemoore + Cole S| 63,400 0 0 22,600 20,100 0 0 20,700 0 63,400
3 Lemore to Island 7,000 0 0 0 3,500 1] 0 3,500 0 7,000
4 Island to Crescent 4,900 0 0 0 4,900 0 0 0 0 4,900
5 Crescent to Stinson 10,200 0 0 0 10,200 ] 0 0 0 10,200
6 Stinson to James Bypass ® 19,300 0 0 0 10,900 4,200 4,200 0 0 19,300
T South Fork + Clarks Fork 5,900 0 0 0 2,200 0 0 2,100 1,600 5,900

161,200 25,000 6,800 41,100 51,800 4,200 4,200 26,500 1,600 161,200

¥ Estimated amount of river loss attributed to seepage during base period 2009-2023 after estimating evaporation and river pumping. Includes losses during flood release periods.

® Oceurs during flood releases, losses occur downstream of Kings River users within Kings Subbasin except for James ID (along with Tranquillity 1D},
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Table 3 Native Sustainable Yield (NSY) Calculation

Kings Subbasin estimated Sustainable Yield by GSA

NSY calculation - Equal proportional credit of precipitation, "natural” river seepage in NSY, any remaining river seepage in SWIG

CKGSA/
Preli minary Calculation SKGSA JGSA | KREGSA | MAGSA | NFKGSA | NKGSA Total
GSA Acreage 160,770 29,040 191,330 120,570 168,300 310,730 980,740
Native Groundwater
Precipitation - AF 73,100 10,000 103,200 43,800 60,300 153,800 444,200
Mountain Front Runoff (inflow) estimate (AF) 0 0 0 0 0 0 0
Agreed Natural Internal Groundwater Flow - 1925 (AF) (10,500) 2,500 0 16,600 13,600 (22,200)| 0
"Natural” River Seepage where it occurs (AF) 41,100 4,200 39,000 25,900 35,800 * 53,000 199,000
Kings River 41,100 4,200 25,000 4,200 35,800 6,800 117,100
San Joaquin River 0 0 0 17,700 0 37,100 54,800
Other sources 0 0 14,000 4,000 0 9,100 27,100
Deep Percolation River Pumpers
Estimated River Pumpers - AF 6,500 0 6,200 0 10,200 10,300 33,200
Assumed Irrigation Efficiency 84% 90% 82% 83% 80% 83%
Estimated Deep Percolation river pumpers - AF 1,000 0 1,100 0 2,000 1,800 5,900
Native Sustainable Yield (GW Allocation) 104,700 16,700 143,300 86,300 111,700 186,400 649,100

Notes:

1) Data for average precipitation, river seepage, and estimated volume pumped by river pumpers obtained from 2009-23 water budgets for each GSA.

2) Precipitation gives proportional credit to each GSA for the amount of precipitation received by that GSA and is an adjustment factor to balance total Subbasin SY.
3) Mountain front runoff (inflow) assumed to be zero, but seepage from local streams could be considered mountain front runoff (at least partially).

4) NFKGSA calculated amount of seepage within GSA applicable to delivery of entitlement water as SWIG, remainder is "natural” seepage for NSY (flood years).
5) Each GSA will determine how NSY is spread within their GSA.
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Table 4 Surface Water in Ground (SWIG) Calculation

Kings Subbasin estimated Sustainable Yield by GSA
SWIG calculation based on current water budgets in 2025 GSPs

CKGSA/
Prelimi nary Calculation SKGSA JGSA | KREGSA | MAGSA | NFKGSA | NKGSA Total
GSA Acreage 160,770 29,040 191,330 120,570 168,300 310,730 980,740
Surface Water in Ground (SWIG)
Surface Water for Irrigation (estimated) 114,100 23,000 172,600 1,400 104,900 253,000 669,000
Assumed Irrigation Efficiency 84% 90% 82% 83% 80% 83%
Estimated Deep Percolation of SW irrig - AF 18,300 2,300 31,100 200 21,000 43,000 115,900
Surface Water for M&I and Recharge 200 0 1,700 0 0 116,300 118,200
Deep Percolation of M&I Surface Water (prorate) 100 0 800 0 0 48,200 49,100
River Seepage above "natural” seepage (AF) 0 0 0 0 16,000 ? 0 16,000
Other Recharge: Friant-Kern Canal Seepage 0 0 5,100 0 0 0 5,100
Seepage of Channels & Pipelines 59,600 9,000 37,700 0 27,600 75,500 209,400
Seepage - Reservoirs 0 0 0 400 0 0 400
Groundwater - Intentional Recharge 80,400 6,200 7,100 4,300 8,000 100,300 206,300
Evaporation - Reservoirs & Recharge Basins 1,700 0 400 0 200 7,600 9900
Net Intentional Recharge 78,700 6,200 6,700 4,300 7,800 92,700 196,400
Surface Water in Ground (SWIG) 156,700 17,500 81,400 4,900 72,400 259,400 592,300

Notes:
1) Data obtained from current water budgets contained in revised 2025 GSP.
2) NFKGSA calculated amount of seepage within GSA applicable to delivery of entitlement water as SWIG, remainder is "natural” seepage for NSY (flood years).
3) Only those entities or landowners with legal water rights that developed the SWIG credit will be allocated SWIG.

Table 5 Summary of Estimated Sustainable Yield by GSA

Kings Subbasin estimated Sustainable Yield by GSA Pre| im inary Calculation
Summary of Agreed Methodology

Sustainable Yield of Subbasin contained in 2025 GSPs = 1,240,000 AF

Equal percentage of precipitation, "natural” river seepage in NSY, any remaining river seepage in SWIG

CKGSA/
SKGSA JGSA KREGSA | MAGSA | NFKGSA | NKGSA Total
GSA Acreage 160,770 29,040 191,330 120,570 168,300 310,730 980,740
Native Sustainable Yield (GW Allocation) 104,700 16,700 143,300 86,300 111,700 186,400 649,100
Surface Water in Ground (SWIG) 156,700 17,500 81,400 4,900 72,400 259,400 592,300
Sustainable Yield (NSY + SWIG) 261,400 34,200 224,700 91,200 184,100 445,800 | 1,241,400

Each GSA will determine how NSY is spread within their GSA, and only those with legal water rights that developed the SWIG credit will be allocated SWIG.
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