














Tulare Lake Subbasin Water Year 2022 Annual Report

The effect of the dry year resulted in lower groundwater elevations across most of the subbasin.
Based on water level measurements and changes in land surface elevation collected in spring
2022, an approximate net decrease of 115,759 AF in storage volume occurred from spring
2021.

Implementation Progress

The first annual report submittal provided an update on the TLSB within the 2015 to 2019
calendar range. Subsequent annual reports present updates on groundwater conditions and
implementation progress using the water year system from October of the previous reporting
year to September of the submitting year (e.g., WY22, October 2021 through September 2022).
Following the submission of the 2022 GSP, Annual Reports will continue to use information
contained within the 2022 GSP, in addition to data collected throughout the implementation
period to evaluate the progress towards achieving sustainability.

Projects and Management Actions

The Subbasin continues to work towards GSP implementation through coordinated efforts
amongst the GSAs and cooperation with surrounding Subbasins. Several project and
management actions listed in the 2022 GSP are in progress and are on track to completion by
2040. A detailed list of each GSA’s status towards implementation is presented in Chapter 7.

Data Gaps

The TLSB continues to address data gaps as funding becomes available. Additional monitoring
wells have been installed and an evaluation is underway to install transducers in select wells.
The TLSB has earmarked monies from the Sustainable Groundwater Management grant to
specifically install additional monitoring wells.
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Table ES-1: Regulatory Codes and Affiliated Sections Required for Annual Report

California Code of Annual Report Elements Report Section for
Regulations, - GSP Elements
Regulation Sections
Article 7 Annual Reports and Periodic Evaluations by Agency
§356.2 Annual Reports

Each Agency shall submit an annual report to the Department by April 1 of each year following the adoption
of the Plan. The annual report shall include the following components for the preceding water year:
(a) General information, including an executive summary and a location map Table ES-1
depicting the basin covered by the report.
(b) A detailed description and graphical representation of the following conditions of
the basin managed in the Plan:
€)) Groundwater elevation data from monitoring wells identified in the monitoring network shall be
analyzed and displayed as follows:

(a) Groundwater elevation contour maps for each principal aquifer in the basin Appendix B
illustrating, at a minimum, the seasonal high and seasonal low groundwater
conditions

(b) Hydrographs of groundwater elevations and water year type using Appendix E

historical data to the greatest extent available, including from January 1,
2015, to current reporting year.

2 Groundwater extraction for the preceding water year. Data shall be collected Section 2.3,
using the best available measurement methods and shall be presented in a Table 2-3, Figure
table that summarizes groundwater extractions by water use sector and 2-3

identifies the method of measurement (direct or estimate) and accuracy of
measurements, and a map that illustrates the general location and volume of
groundwater extractions.

3) Surface water supply used or available for use, for groundwater recharge, or Section 2.2, Table
in-lieu use shall be reported based on quantitative data that describes the 2-2
annual volume and sources for the preceding water year.

4) Total water use shall be collected using the best available measurement Chapter 2, Table
methods and shall be reported in a table that summarizes total water use by 2-1

sector, water source type, and identifies the method of measurement (direct or
estimate) and accuracy of measurements. Existing water use data from the
most recent Urban Water Management Plans or Agricultural Water
Management Plans within the basin may be used, as long as the data are

reported by water year.
(5) Change in groundwater in storage shall include the following:
(a) Change in groundwater in storage maps for each principal aquifer in the Appendix D
basin.
(b) A graph depicting water year type, groundwater use, the annual change in Figure 6-1

groundwater in storage, and the cumulative change in groundwater in
storage for the basin based on historical data to the greatest extent
available, including from January 1, 2015, to the current reporting year.
(c) A description of progress towards implementing the Plan, including Chapters 3,4, 5
achieving interim milestones, and implementation of projects or
management actions since the previous annual report.
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1. INTRODUCTION

The Tulare Lake Subbasin (TLSB or Subbasin) has been identified as a critically over drafted
Subbasin by the California Department of Water Resources (DWR). In response to this
classification, TLSB submitted a Groundwater Sustainability Plan (GSP) on January 29, 2020,
which included all five Groundwater Sustainability Agencies (GSAs). The following GSAs
are located within the Tulare Lake Subbasin (Figure 1-1):

e Mid-Kings River GSA

e South Fork Kings GSA

e Southwest GSA

e E]lRico GSA

e Tri-County Water Authority

The TLSB GSP received an Incomplete Determination Letter from DWR on January 28, 2022.
To address the identified deficiencies, an addendum to the GSP was submitted to DWR on July
27,2022 (2022 GSP). This Water Year 2022 (WY22) Annual Report is the first to utilize the
updated Sustainable Management Criteria (SMC) presented in the 2022 GSP along with the
proactive steps to identifying and addressing undesirable outcomes.

1.1 Purpose and Scope of this Annual Report

Since submission of the GSP, three subsequent Annual Reports [Water Year 2019, Water Year
2020, and Water Year 2021] have been submitted on behalf of the Subbasin’s GSAs. This is
the fourth annual report submitted by TLSB and presents information collected for WY22
between October 1, 2021 to September 30, 2022 along with historical data presented in the
GSP and the previous annual reports. The annual report serves as a critical component of the
ongoing SGMA compliance process, providing stakeholders with a comprehensive update on
the progress towards achieving sustainable groundwater management objectives and
addressing undesirable outcomes. According to the DWR guidelines, a clear and concise
sustainability goal should be included in the annual report. This report outlines the objectives
and desired conditions for the groundwater basin, provides details on how the basin intends to
achieve these conditions, and explains the rationale behind the planned measures and their
likelihood of success. The chapters of this WY22 Annual Report present the following:

e Chapter 1 - Introduction: Discussion of previously submitted reports and factors
that influence the plan area.

e Chapter 2 - Total Water Available: Discussion of how water volumes were
determined.

e Chapter 3 - Groundwater Elevations: Description of monitoring network and
Subbasin’s progress towards groundwater elevation sustainable goals.
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e Chapter 4 - Groundwater Quality: Description of monitoring network and
Subbasin’s progress towards groundwater quality sustainable goals.

e Chapter 5 - Land Subsidence: Description of monitoring network and Subbasin’s
progress towards land subsidence sustainable goals.

e Chapter 6 - Groundwater Storage Change: Description of utilized datasets and the
calculation method.

e Chapter 7 - Project and Management Actions: Update on each GSA’s projects and
actions

e Chapter 8 - Data Gaps: Discussion of the Subbasin’s data gaps.

Data gathered for the WY22 Annual Report has been imported into the Data Management
System (DMS) which houses historical and current information for all five GSAs. WY22 data
is also provided in various tables, maps, figures, and appendices within this annual report.

1.2 Tulare Lake Subbasin Background

The TLSB covers an area of approximately 535,869 acres (about half the area of Rhode Island)
and encompasses the majority of Kings County, while a small portion resides in Tulare County.
According to the United States Census Bureau, Kings County is extremely rural, with
approximately 46,758 housing units and an average population density of 110 people per
square mile. Land use within the Subbasin and surrounding areas is predominantly classified
as agricultural with various crops such as field crops, grain and hay crops, pasture, citrus, and
deciduous fruits and nuts. There are six localized urban areas with the cities of Hanford,
Lemoore, and Corcoran and the communities of Armona, Kettleman City and Stratford.

The regional freshwater aquifer that underlies the TLSB is separated into three zones: an
unconfined perched aquifer (referred to as the A-zone), a second unconfined aquifer situated
beneath the perched aquifer (referred to as the B-zone), and a confined deep aquifer below the
B-zone aquifer (referred to as the C-zone). The base of the B-zone is defined by the Corcoran
Clay, which extends across the majority of the Subbasin and serves as the confining unit for
the C-zone. Based on to the 1995 estimates provided by the DWR (DWR, 2016b), the total
groundwater storage capacity of the TLSB is estimated to be around 17.1 million acre-feet
(AF) up to a depth of 300 feet, and 82.5 million AF up to the base of fresh groundwater.

The Subbasin does not believe a surface to groundwater interconnection exists as the
connection was severed many decades ago (Owen et al., 2019). The Subbasin will continue to
review and consider information as it becomes available.

The TLSB is situated approximately 85 miles east of the coastline and east of the coast ranges.
Given the distance and geologic structure between the coastline and the Subbasin, sea water
intrusion is not a concern and will not be monitored.
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2. TOTAL WATER AVAILABLE

-

§356.2(b) A detailed description and graphical representation of the following conditions of the basin
managed by the Plan:

(4) Total water use shall be collected using the best available measurement methods and shall be
reported in a table that summarizes total water use by sector, water source type, and identifies the method
of measurement (direct or estimate) and accuracy of measurements. Existing water use data from the
most recent Urban Water Management Plans or Agricultural Water Management Plans within the basin
kmay be used, as long as the data are reported by water year.

~

/

Total water use across the subbasin during WY22 is reported in Table 2-1. For reporting
purposes, applicational water use within the TLSB has been categorized into three sectors:
Agricultural, Urban and Other. The following is a brief description of these sectors.

e Agricultural Sector: Waters supplying agricultural purposes such as irrigated crop and
dairy uses. Agricultural water can be sourced from surface water and groundwater.

e Urban Sector: Waters used within the municipalities and special districts within the
Subbasin.

e Other Sector: Waters used outside of municipal service areas typically considered
rural domestic areas.
Water use from 2015 through 2019 presented in Table 2-1 is based on the calendar year. As
of Water Year 2020 (WY20) Annual Report, the Subbasin reported based on the water-year
reporting structure. WY22 values are provided for the period between October 2021 to
September 2022. Tables 2-1 and 2-3 report water use by calendar year for years 2015 through
2019, and water year since 2020.

Table 2-1: Tulare Lake Subbasin — Total Water Use by Sector

Sector | CY2015 | CY2016 CY2017 CY2018 CY2019 WY20 WY21 WY22 | Average
Ag 705,300 | 788,500 | 1,101,800 | 1,063,500 1,138,400 | 738,708 | 846,110 | 818,965 | 900,160
Urban | 23,765 23,152 24,192 26,420 26,571 27,118 27,105 24,160 25,310
Other 8,400 8,400 9,500 9,500 9,500 8,701 8,221 8,190 8,802
Total | 737,465 | 820,052 | 1,135,492 | 1,099,420 1,174,471 | 774,527 | 881,436 | 851,315 | 934,272

Note: CY = Calendar Year; WY = Water Year

2.1 Water Year Classification

Total precipitation for WY22 was 6.34 inches, approximately 28% lower than the historic
average water year precipitation within TLSB. The historic average water year precipitation
(8.28 inches/year) presented in the TSLB GSP (pg 3-3) was calculated from the total water
year precipitation recorded by the Hanford Weather Station over a 118-year period recorded
from water years 1900 to 2018. Precipitation across the subbasin typically decreases from
northeast to southwest, due to the rain shadow effect from the adjacent Coast Ranges.
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As defined by the GSP, WY22 is classified as a “dry” year. The water year type is an index
based on the Kings River Water Association diversion classification that categorizes the
Subbasin's water year as Dry (<75%), Normal (75-125%), and Wet (>125%) depending on the
average annual Kings River diversions to the TLSB. This index is used due to the significant
reliance on surface water deliveries from the Kings River. The base period for the Kings River's
normal hydrology is from 1998 to 2010 and resembles the 50-year historical averages. The
index indicates the hydrological "wetness" of a year, which is correlated with the amount of
groundwater pumped, as wet years historically result in lower groundwater pumping totals.
The water year classification for each water year since 2015 is provided in Table 2-2.

The KRWA diversion classification differs from the State Water Resources Control Board
(SWRCB) water year type classification. The SWRCB measures a water year based on
unimpaired runoff, or natural water production from other basins with a five-tier classification.
As noted above, the Subbasin is using the KRWA index to describe the water year type because
the TLSB is significantly reliant on surface water deliveries from the Kings River.

2.2 Surface Water Supplies

§356.2(b) A detailed description and graphical representation of the following conditions of the basin
managed by the Plan:

(3) Surface water supply used or available for use, for groundwater recharge, or in-lieu use shall be
reported based on quantitative data that describes the annual volume and sources for the preceding water

Surface water imported into the TLSB comes from a variety of sources as listed in Table 2-2.
The Kings River provides the largest source of surface water to the Subbasin followed by the
Tule River, then the State Water Project (SWP). SWP water includes both state and federal
water transferred through the California Aqueduct. In wet years, the Subbasin can also receive
surface water deliveries from Deer Creek, White River, Poso Creek, the Kern River, and
Central Valley Project (CVP) water. For the purposes of this report, groundwater extracted
outside the TLSB but utilized within the TLSB is treated as a surface water delivery for the
purpose of calculating groundwater pumping within the TLSB.

Table 2-2: Surface Water Supplies and Water Year Types

Source WYI15 | WY16 | WY17 | WYI18 | WY19 | WY20 | WY21 | WY22 | Average
Dry Dry Wet Normal Wet Dry Dry Dry

Kings River 54,074 195,642 504,934 316,536 418,544 | 212,594 66,866 113,117 235,288
Kaweah River 0 356 44,063 0 21,939 0 0 0 8,295
Tule River 0 0 73,456 2,923 13,615 0 0 1,682 11,460
Deer Creek 0 0 22,452 5,006 8,199 0 0 0 4,457
Poso Creek 0 0 16,334 727 902 0 0 0 2,245
SWP 16,698 13,909 28,216 73,793 41,592 45,190 41,212 21,010 35,203
Cvp 0 0 0 0 0 0 0 0 0
Imported 71,956 84,439 54,704 59,119 21,730 57,478 48,776 68,649 58,356
Total: 142,728 | 294,346 | 744,159 458,104 526,521 315,262 156,854 | 204,458 355,304

Notes: Surface Water Delivery includes a conveyance efficiency correction to account for on-farm surface water
delivery. Seepage losses are assumed to occur between the headgates of these sources and the farm turnouts.
Conveyance efficiency is incorporated into the farm demand calculations described in Chapter 2-3.
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Surface water supplies, or canal deliveries for WY22 were provided by the GSAs and various
water agencies, irrigation districts, or private mutual water companies. Surface water supplies
within the Subbasin are directly measured with flumes or weirs with an accuracy consistent
with reporting requirements.

Surface water deliveries are mainly calculated using measurements taken at the main
headgates. However, there is often seepage loss during conveyance along unlined canals, and
this is usually not measured. To account for this unmeasured seepage loss, an eighty-five
percent (85%) conveyance efficiency is applied to diversions that do not report seepage. The
conveyance efficiency adjustment was not applied to canals that are known to be concrete-
lined. The Southwest Kings GSA area had a ninety percent (90%) conveyance efficiency
adjustment applied due to the regional clay rich lithology. Acquired and estimated seepage as
well as recovery volumes are accounted for in the surface water deliveries presented in Table
2-2.

The SWP has several contractors within the Subbasin. Entities that received SWP water
deliveries for WY22 include Tulare Lake Basin Water Storage District (El Rico GSA), and
Dudley Ridge Water District (Southwest Kings GSA).

Imported groundwater supplies can be delivered from the adjacent Tule and Kaweah
Subbasins. Imported water for WY22 was pumped from the multiple sources including the
Angiola Water District and Creighton Ranch well fields and was delivered to Southwest Kings
and El Rico GSAs (TLSB GSP, pg 3-39).

2.3 Groundwater Pumping

§356.2(b) A detailed description and graphical representation of the following conditions of the basin
managed by the Plan:

(2) Groundwater extraction for the preceding water year. Data shall be collected using the best
available measurement methods and shall be presented in a table that summarizes groundwater extractions
by water use sector and identifies the method of measurement (direct or estimate) and accuracy of
measurements, and a map that illustrates the general location and volume of groundwater extractions.

Groundwater extraction by sector across the TLSB is summarized below on Table 2-3 and
visually represented on Figure 2-3. Methods for how these groundwater volumes were
calculated are described below.

Table 2-3: Tulare Lake Subbasin — Groundwater Extraction by Sector

Groundwater Extraction by Sector (Acre-Feet)
Sector CY15 | CY16 | CY17 | CYI8 CY19 | WY20 | WY21 | WY22 | Average
Agricultural | 502,745 | 405,747 | 132,418 | 677,695 | 444,319 | 339,474 | 617,161 | 516,716 | 454,532
Urban 23,765 | 23,152 | 24,192 | 26,240 | 26,571 | 27,118 | 27,105 | 24,160 | 25,288
Other 8,400 8,400 9,500 9,500 9,500 8,701 8,221 8,190 8,802
Total 534,910 | 437,299 | 166,110 | 713,615 | 480,390 | 375293 | 652,488 | 549,066 | 488,624
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2.3.1 Agricultural Groundwater Use

Water use associated with agricultural demand is an estimated value determined from surface
water supply, precipitation, and groundwater extraction. Most agricultural wells in the TLSB
are either not metered or the values are not reported, therefore, agricultural pumping for the
TLSB is estimated by combining cropping data, evapotranspiration coefficients (ETc),
irrigation efficiencies, and effective precipitation estimates then subtracting surface water
deliveries. The following equations presented in the TLSB GSP (GSP, pg 3-43) were used to
estimate agricultural groundwater extraction within the Subbasin.

Step 1: Determine cropping pattern.

Spatial agriculture cropping information was obtained from LandIQ satellite imagery in order
to classify/quantify crop acreage across most of the TLSB except for the El Rico GSA. The El
Rico GSA provided cropping information and does not utilize LandIQ services. The total
acreage for each crop type was summed across the entire Subbasin and for each GSA. Historic
and current land use and cropping data for the Subbasin are provided in Appendix A.

The LandIQ data was initially utilized in the WY20 Annual Report which provides in-depth
analysis of land use and cropping data as reported by LandIQ. In WY22, the overall acreage
of land in active agriculture production experienced a decline of 18,149 acres compared to the
previous water year (refer to Appendix A for details). Concurrently, 11,608 acres of land
classified as fallow in Water Year 2021 (WY21) were reintroduced into active production.

Step 2: Determine total crop demand.

Total crop demand for the four GSAs utilizing LandIQ’s evapotranspiration (ETa) data is
produced on a series of raster datasets displayed over an approximate 10-meter by 10-meter
grid for the TLSB area. ETa rasters were overlain by a shapefile containing known agricultural
parcel and the spatially weighted average ETa value was then calculated for each parcel.
LandIQ uses remotely sensed data from satellites calibrated against in-situ measurements from
ground-based climate stations to create spatially continuous ETa data (LandIQ, 2021). Fallow
land was excluded in the total crop demand calculation as it is not irrigated.

Total crop demand for El Rico GSA is not based on LandIQ and instead references Cal Poly’s
Irrigation Training and Research (ITRC) Center evapotranspiration coefficients for each
respective crop type within the GSA. The ETc values utilized are listed in Appendix D Table
D2-6 of the GSP and based on ITRC published ETc rates. Based on surface water deliveries
from the Kings River in WY22, the “normal” values were selected from Table D2-6 (GSP,
Appendix D). El Rico provided ET values for six various crop types (sorghum, safflower,
pistachio, triticale, and pomegranates) that differed from the GSP values. ETc values for the
crops are reported measured values and are listed in Appendix A, Table A-1.
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The effective precipitation value for each parcel is then subtracted from the Annual Crop ET.
Effective precipitation is calculated using actual precipitation estimates from PRISM data
multiplied by effective precipitation ratios as described in the TLSB GSP (GSP, Page 3-38;
Brouwer & Heibloem, 1985 Chapter 3, Table 6; PRISM Climate Group, Oregon State
University). To keep consistency, PRISM precipitation values were used for all GSAs rather
than utilizing precipitation values from LandIQ and PRISM.

Total crop demand was calculated using the following equation:

Total Crop D d(AF)
ota Top eman WY

= Annual Crop Acreage (Acres)

ft . o (ft
* (Annual Crop ETc (W) Ef fective Precipitation <W)

Where WY = reporting period water year.

The irrigation efficiencies used in the TLSB groundwater model assumed an 85% irrigation
efficiency for the Subbasin with a 95% irrigation efficiency for the Lake Bottom Area (also
referred to as Lakebed) as discussed in the TLSB Groundwater Model Report (GSP Appendix
D, pg 26). The Farm Demand equation is therefore:

AF Total Crop Demand (%)
Farm Demand (—) = — —
wy Irrigation Ef ficiency (%)

Step 3: Calculate Un-met Demand.

The term “un-met demand” is used in the GSP to describe Farm Demand that is met by
groundwater pumping. It is determined by subtracting farm-level surface water deliveries from
Farm Demand, as shown in the equation below (GSP, pg 3-44).

U £D d(AF)
n me eman WY
AF

AF .
= Farm Demand (W) — Surface Water Deliveries (W)

Data on surface water deliveries were provided by the GSAs and affiliated water agencies.
Details of surface water deliveries are provided in Section 2.2.

Step 4: Apply Special Adjustment for Lake Bottom Water Storage.

Farming practices in the southern portion of the El Rico GSA (commonly referred to as the
“Lake Bottom” or “Lakebed”) differ from the rest of the subbasin. This step would only apply
to El Rico GSA’s total agricultural pumping volume. During “wet” years, flood water and
return flows are diverted for storage in the Lake Bottom area and are then used for irrigation
throughout the year. The Lakebed storage is treated as an additional surface water supply for
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El Rico GSA (GSP Appendix D, pg 26). WY22 was not a “wet” year and did not receive
Lakebed storage, therefore no additional adjustment was needed to calculate groundwater
pumping in El Rico GSA.

2.3.2 Urban Groundwater Use

Municipalities and member agencies reported measured extracted groundwater volumes for
WY22 which included the City of Hanford, City of Lemoore, City of Corcoran, Stratford
Public Utilities District (PUD), Kettleman City Community Services District (CSD), Armona
CSD, and Home Garden CSD. As stated in the WY20 Annual Report, Kettleman City CSD no
longer relies on groundwater and primarily uses surface water received from the California
Aqueduct when available. The TLSB will report in a future Annual Report if Kettleman City
CSD returns to utilizing groundwater supplies.

2.3.3 Other Groundwater Use

Domestic water use that occurred outside the areas of municipal service are categorized as
“Other” to differentiate from metered urban supply. Rural domestic water use is generally de
minimis and not reported. Therefore, an estimate was developed based on population and
typical per capita demand. The source of all rural domestic water use was assumed to be
extracted groundwater.

To estimate the Subbasin’s “Other” water-use category, the following steps were performed:
Step 1: Find “Other” Population.

Chapter 2 of the TLSB GSP provides the Subbasin population for 2010 and projected
population for 2030. The population for WY 22 is obtained by interpolating the values between
the 2010 population and the population projected to persist in 2030. Thereafter, the population
for the Subbasin’s municipalities and communities were then searched using the United States
Census Bureau’s American Community Survey 5-Y ear Data which falls between 2009 to 2020.
This total 1is subtracted from the interpolated Subbasin population. The
Municipalities/Communities searched are listed under the Urban Groundwater Use Section
above.

Step 2: Apply typical per capita demand.

An assumed 179 gallons per capita annual demand was multiplied by the “Other” population
value and then converted to AF. This assumed value was taken from the Public Policy Institute
of California’s Water and the Future of the San Joaquin Valley February 2019 report which
notes urban water use within the 2017 drought period.
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3. GROUNDWATER ELEVATIONS

§356.2(b) (1) (A) Groundwater elevation contour maps for each principal aquifer in the basin illustrating,
at a minimum, the seasonal high and seasonal low groundwater conditions.

§356.2(b) (1) (B) Hydrographs of groundwater elevations and water year type using historical data to the
greatest extent available, including from January 1, 2015, to current reporting year.

This Chapter offers an overview of the data sources and applications employed to evaluate
groundwater elevations within the subbasin. Groundwater level monitoring is achieved
through a network of wells referred to as representative monitoring sites (RMS). Many of the
RMS wells that compose the current monitoring network were carried over from the network
first identified in the GSP. Data from the RMS network showed that groundwater levels across
much of the Subbasin were generally lower in WY22 as compared to WY21. Recent dry
conditions, limited surface water supplies and groundwater pumping have contributed to the
overall lower groundwater levels.

3.1 GSA Groundwater Level Monitoring Network

The 2022 GSP identified fifty-seven (57) RMS wells for groundwater level monitoring, and
their data is considered in this report. Alterations to the groundwater level monitoring network
may become necessary as new wells are added to fill data gaps and others are removed (i.e.,
destroyed, collapse, or become inaccessible). The groundwater level RMS network as
presented in the 2022 GSP is provided in Appendix E Table E-1 along with water level
measurements collected in WY22. Data limitations or troubleshooting procedures are reported
if they occurred.

Of the 57 RMS wells, six (6) did not provide Fall 2021 water level data and three (3) did not
provide Spring 2022 water level data. The Mid-Kings River GSA learned this year that one of
its RMS wells had been destroyed. Efforts to replace this well are underway. All other GSAs
RMS wells listed in Appendix E Table E-1 were measured during the WY22 fall and spring.

3.2 Groundwater Level SMC Implementation

The 2022 GSP established a new groundwater level SMC, which was based on a regional
analysis of aquifer geometry and a statistical analysis of surrounding well completion depth
based on DWR's Online System of Well Completion Reports (OSCWR) database of well
completions in the Subbasin. The groundwater level MT were set to be protective of 90% of
wells listed in the OSCWR database.

During WY22, the average spring groundwater elevations were observed to be 99.4 feet above
the MT. A limited number of wells, twenty-six (26) in total, had spring measurements that
exceeded the MO and an additional six (6) exhibited spring measurements that exceeded the
MT. It is important to note that all six of these wells were screened in the B-zone aquifer. In
line with the Subbasin's commitment to establishing early warning systems, the spatial
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distribution of the Representative Monitoring Site (RMS) wells can be viewed in Appendix E
Figure E-2.

In addition to RMS wells, domestic wells were also evaluated. As per the DWR’s Household
Water Supply Shortage Reporting System, thirty-eight (38) domestic wells within the TLSB
have reported issues since 2019. Among these reports, two wells have collapsed, and thirty-six
(36) wells have gone dry. Wells that reported dry within this time frame had a total well depth
ranging from 14 feet to 400 feet. Most of the dry wells were completed within the A-zone.
Nineteen (19) were located in Hanford, sixteen (16) were in Lemoore, two (2) were in Laton,
and one was located in Stratford (1). The spatial distribution of the domestic wells with
reported issues is also shown on Appendix E Figure E-2.

3.3 Hydrographs

For each RMS well, hydrographs were plotted using groundwater elevation data collected
semi-annually, with measurements collected once in the fall and once in the early spring.
Groundwater Elevation Hydrographs generated for all three hydrostratigraphic zones are
presented in Appendix E. Appendix E Figure E-1 presents the RMS well locations across
the Subbasin, and Table E-1 provides WY22 measurement details and reasons for missing
measurements at some wells. Each hydrograph includes the assigned Interim Milestone,
Measurable Objective (MO), and Minimum Threshold (MT).

3.4 Contour Maps

Groundwater surface elevation contour maps for fall 2021 and spring 2022 were generated for
each hydrostratigraphic zone using RMS water level measurements and data collected from
other wells monitored by various entities within and surrounding the Subbasin. The maps
include data to generate groundwater level contour maps from approximately one hundred
nineteen (119) wells. Contouring was performed using a statistical kriging method under the
Surfer contouring and 3-D mapping software. The fall 2021 and spring 2022 groundwater
elevation contour maps for each zone are presented in Appendix B.

The groundwater contour maps exhibit flow patterns that are consistent with WY21. The flow
patterns are characterized by groundwater moving from areas of natural recharge along major
streams around the northern Subbasin boundary towards depressions in the water table
resulting from groundwater pumping. Many of these spots of depressed water levels experience
some recovery by the following Spring (Appendix B, Figures B-1 through B-6).
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4. GROUNDWATER QUALITY

In the 2022 GSP, the GSAs developed an “early warning” approach to identifying undesirable
results for degraded water quality. The new approach determines significant and unreasonable
degradation of water quality by observing representative monitoring wells within an individual
aquifer zone. If the MT is exceeded for two consecutive measurements with an observable
upward trend and a causal nexus between GSP-related activities and water quality, it triggers
an undesirable result. Alternatively, if 25% of representative monitoring wells exceed the MT
for two consecutive measurements with a causal nexus between GSP-related activities and
water quality, even without an observable upward trend, it also triggers the undesirable result.
This 25% value is selected because it would indicate non-GSP-related activity at an individual
well and provides an added factor of safety. Trends in COC concentrations are assessed during
each annual reporting period using the Mann-Kendall trend analysis for each well with six or
more measurements collected since 2020.

Based on the information presented in the 2022 GSP, SMCs were developed for arsenic,
chloride, nitrate, sulfate, total dissolved solids (TDS), uranium, and 1,2,3-Trichloropropane
(1,2,3-TCP). Water quality graphs displaying available WY 22 data are presented in Appendix
F.

4.1 Groundwater Quality Monitoring Network

The water quality monitoring network described in the 2022 GSP is listed on Table F-1 and
shown on Figure F-1 in Appendix F. The network consists of thirty-five (35) wells with
coverage in the B-zone and C-zone aquifers. The GSAs will continue to expand the
groundwater quality monitoring network in all three aquifers and look for additional
monitoring locations within areas for domestic and environmental uses as well as outside of
de-designated areas.

Data used for groundwater quality monitoring is from the Groundwater Ambient Monitoring
& Assessment Groundwater Information (GAMA) System available from the California State
Water Resources Control Board GeoTracker™ system (GAMA, 2023). Wells within the
groundwater quality monitoring network are under the oversight of existing regulatory
agencies or groundwater quality coalitions that determine constituents and sample frequencies
according to drinking water standards. The monitoring program is designed and implemented
by the SWRCB-DDW.

Alterations made to the monitoring network since submission of the TLSB GSP were primarily
due to the well being removed from regulatory oversight, destroyed, or well rehabilitation.
Monitoring wells recently installed by GSAs to resolve data gaps by South Fork Kings and
Mid-Kings include wells “SL-17, “1610006-007” and “1610001-001”, “1610001-007",
“1610001-010”, and “1610003-044”. In WY22, twenty-Five (25) out of thirty-six (36) RMS
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wells provided water quality analytical data. Sampling frequencies for each COC are listed in
Appendix F, Table F-1.

4.2 Groundwater Quality SMC Implementation

Elevated concentrations of Nitrate, Chloride, TDS, Sulfate and Uranium have generally
occurred in the western portion of the Subbasin in the South Fork Kings GSA area. However,
analytical results for Nitrate, Chloride, TDS, Sulfate and Uranium were below the MCL in
WY22.

1,2,3-Trichloropropane (1,2,3-TCP) is a manmade chlorinated hydrocarbon generally found at
industrial or hazardous waste sites. Of the thirty-six (36) RMS wells, seventeen (17) had WY22
data for 1,2,3-TCP. All 1,2,3-TCP results were non-detect in WY22 and no trends were
detected in any of the 1,2,3-TCP data.

Trend analysis for arsenic was performed at thirteen (13) C-zone wells. Of the 13 wells, eleven
(11) exhibited no trend, one well exhibited a decreasing trend, and one well exhibited an
increasing trend (well 1610005-011). Arsenic exceeded the MT at four wells while only one
well (1610005-011) exhibited an increasing trend. Further, well 1610005-011 analytical data
provides six analytical datapoints that surpassed the MT since September 2022. Based on these
assessments, well 1610005-011 triggers an undesirable result. Management actions being
considered by the GSAs for degraded groundwater quality at RMS well 1610005-011 include:

e Coordination with agencies and coalitions responsible for groundwater quality
concerns

e Perform additional testing to assess potential water/sediment interactions that could
result in increases of the COC

e Agquifer testing to assess transport mechanisms

e Zonal testing to assess if there are specific areas of the aquifer where the increases are
occurring

e Restrictions in pumping both laterally and vertically to assess if these changes will
reduce or eliminate the increased trend.

As stated in the 2022 GSP, the TLSB may conduct supplemental groundwater quality sampling
as needed. The efforts at well 1610005-011 will be discussed in the next annual report.
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5. LAND SUBSIDENCE

In the 2022 GSP, a regional-scale, risk-based approach was developed to identify and monitor
the impacts of subsidence. The risk framework provides a tool for evaluating where land
subsidence risks to individual infrastructure are most likely occurring. The approach will be
used to focus further investigation or analysis to evaluate whether a specific piece of
infrastructure is at risk of experiencing an impact. The framework evaluates both total and
differential subsidence, where total subsidence refers to the overall sinking of the ground
surface, while differential subsidence represents the relative movement between adjacent
areas. The risk framework is used in conjunction with the SMC thresholds designated for each
of the RMS subsidence benchmarks.

5.1 Land Subsidence Monitoring Network

Subsidence monitoring for the TLSB relies on existing monitoring programs. Benchmarks
throughout the Subbasin are measured by the Kings River Conservation District (KRCD)
Subsidence Network, California Department of Transportation, Kaweah Delta Water
Conservation District, and California High Speed Rail. Currently, the subsidence monitoring
network consists of twenty-five (25) RMS stations from KRCD that are measured annually,
and two long-term Continuous Global Positioning System (CGPS) stations located in the South
Fork Kings GSA in the City of Lemoore (LEMA) and in the El Rico GSA located near the city
of Corcoran (CRCN) for a total of twenty-seven (27) site-specific RMS subsidence monitoring
stations (Appendix C, Table C-1). Additional monitoring data provided by KRCD are
included when data are available. Since WY21, a network of forty-one (41) land surface
elevation monitoring benchmarks composed of RMS sites and stations with available data have
been utilized for localized subsidence monitoring (Appendix C, Figure C-1). Not all of the
subsidence monuments are measured regularly and discussions with monitoring agencies, such
as California High-Speed Rail and CalTrans have indicated plans to measure subsidence points
more regularly in the near future.

5.2 Regional Land Subsidence Monitoring

Regional subsidence monitoring is accomplished using satellite imagery, also known as
Interferometric Synthetic Aperture Radar (InSAR). InSAR data for the subbasin are collected
by the European Space Agency (ESA) Sentinel-1A satellite and processed by TRE
ALTAMIRA Inc. (TRE). Sentinel-1A InSAR data coverage within the Subbasin began on June
13, 2015. The datasets include raster files showing displacement for 100 meter by 100 meter
areas. Raster data are available for total vertical displacement relative to 2015, and for annual
vertical displacement. Maps displaying InSAR measurements of total displacement since 2015
in WY22 and WY21 are shown on Appendix C Figures C-2 and C-3.
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5.3 Land Subsidence SMC Implementation
5.3.1 Subsidence RMS Station Monitoring

Annual change in elevation recorded at each subsidence benchmark during WY?22 is displayed
on Appendix C Figures C-1 and C-2. During WY22, the CGPS reported ground surface
elevation decreased by 0.32 feet at the CRCN station and 0.21 feet at the LEMA station.
DWR’s InSAR data reported 3.67 feet decrease at LEMA and 4.7 feet decrease at CRCN
between June 13, 2015 and October 1, 2022. Along the portion of the California Aqueduct
(Aqueduct) that passes through the TLSB, benchmarks exhibit annual change of +0.0068 feet
in the northern portion to a change of +0.057 feet along the southern portion. Figures C-2 and
C-3 of Appendix C provide a visual of InSAR data for WY21 and 22.

5.3.2 Regional-Scale Risk Framework

The regional-scale early-warning system developed in the 2022 GSP is based on a
Township/Range/Section (TRS) geographic framework. The regional-scale approach
considers infrastructure and subsidence in aggregate. A simple risk assessment formula was
applied to each TRS grid cell to define aggregate risk of undesirable results. The aggregate
risk in each TRS cell can also be depicted in map format and used to evaluate where the risk
of undesirable results is high versus where it is low. The definition of Aggregate Risk is as
follows:

Aggregate Risk (R) = Hazard (H) — Vulnerability (V), where

e H = the observed subsidence at a point in time over a given time period for a given
TRS grid cell.

e V =the aggregate vulnerability of infrastructure to the hazard (H).

To assess hazard (H), average total subsidence and differential subsidence values were
calculated for each Township Range Section (TRS). WY22 InSAR satellite data was used to
calculate the aggregate risk for total subsidence and differential subsidence. To assess
vulnerability, infrastructure density maps, which reflect the total sum of infrastructure and the
aggregate vulnerability of infrastructure to the hazard in each TRS, were utilized. Infrastructure
vulnerability was calculated by multiplying the magnitude of each infrastructure type by its
associated lateral movement tolerance (LMT) for that infrastructure type. LMTs for each
infrastructure type are listed in the 2022 GSP. The resulting aggregate total subsidence risk
and differential subsidence risk maps indicate areas of potential high risk for subsidence-
related damage to infrastructure in the Subbasin (see Appendix C Figures C-4 and C-5).

Based on the regional-scale risk assessment results, high-risk areas (i.e., those in the upper 2
red/orange risk categories) shown in Figures C-4 and C-5 indicate areas that are potentially
approaching MTs and thus require a localized assessment of differential subsidence values
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relative to LMTs. Both risk maps show a general concentration of higher risk areas in the
northern and eastern portions of the Subbasin, where both higher subsidence and more
concentrated infrastructure areas overlap.

Potential GSA actions to address land subsidence include:

e In areas identified as being at high-risk, more detailed assessments including visual
inspection and field monitoring of targeted infrastructure to identify LMTs.

e Underlying causes for impacts (including groundwater pumping) will be managed to
minimize further impacts.

e The MT for the California Aqueduct will be set at a rate 0of 0.01 feet per year until 2040
and limited to residual subsidence thereafter.

e The GSAs require all new wells within three miles of the Aqueduct to provide a
subsidence evaluation and appropriate coordination with DWR as part of the
requirement to obtain a permit.

All high risk TRS locations will be subject to a localized assessment as discussed in the 2022
GSP. The results of these assessments will be discussed in the WY23 Annual Report.
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6. GROUNDWATER STORAGE CHANGE

§356.2(b) (5) (A) Change in groundwater in storage maps for each principal aquifer in the basin.
§356.2(b) (5) (B) A graph depicting water year type, groundwater use, the annual change in groundwater
in storage, and the cumulative change in groundwater for the basin based on historical data to the greatest
extent available, including from January 1, 2015, to the current reporting year.

The method for estimating storage change in the A- and B-zones relies on observed water
levels from spring measurements. The method calculates the volume change by subtracting the
current and previous year's elevation surfaces and multiplying the result by a specific yield of
7% for the A-zone and 2% for the B-zone. In the C-zone, the method uses spring InNSAR land
surface elevation maps to estimate storage change from the preceding year. The change in
ground surface elevation is equated to groundwater storage loss in the C-zone at a 1:1 ratio,
meaning that one foot of subsidence is equivalent to one foot of storage loss. However, the
method has some limitations, such as not differentiating which clay layers are compacting and
potentially underestimating or overestimating storage loss in a specific year due to the time-
lag that occurs between pore-pressure loss and grain rearrangement in the clay zones.
Additionally, the distribution of water-levels for A- and B-zone storage calculation is limited.

To address these limitations, we applied an updated method for estimating storage loss using
both InSAR and measured water levels. The change in land elevation estimated from InSAR
is equated to the total compaction of finer-grained sediments across all three aquifer zones,
recognizing that changes in land surface elevation could be associated with compaction of clay
layers in shallower semi-confined aquifer zones above the E-clay. The volumetric change in
aquifer storage is then distributed based on observed water levels in the semi-confined and
unconfined aquifer zones above the E-clay. The updated method calculates the distribution of
storage change in each zone by subtraction and solves for the C-zone volumetric storage
change as the difference between total storage and the A- and B-zone changes by:

CzoneStorage Change
= Total Storage Change
— (AzoneStorage Change + By, ,.Storage Change)

The updated method has some advantages, such as improved accuracy in estimating C-zone
storage change, better spatial accuracy using InNSAR, and improved distribution of water-levels
for B-zone storage calculation. However, the subsidence data still contains time-lag
inaccuracy, potentially underestimating or overestimating storage loss in a specific year
depending on previous years.

6.1 Total Groundwater Storage Change

Total groundwater storage change is estimated using DWR’s monthly InSAR data, which
consists of raster grids of ground surface deformations that provide coverage over the TLSB.
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An annual volume change is calculated by comparing InSAR rasters for the current seasonal
high (Spring 2022) to the previous year seasonal high (Spring 2021). Before performing the
calculations, gaps in the InSAR raster coverage are interpolated using a kriging method to
produce two continuous elevation surfaces over the entire subbasin. The interpolation is based
on kriging applied in Surfer, a contouring and 3-D surface mapping software. The change in
volume between groundwater elevation grids was then calculated in ArcGIS using a cut fill
functionality under the ESRI Spatial Analysist tool. The tool finds the difference in vertical
displacement at each grid point and converts this to acre-feet by multiplying the area of the
grid cell by the difference in elevation, which is then summed to find the total change in
volume. Storage change values did not account for influences of inflow and outflow outside of
the Subbasin and will be reevaluated during the five-year GSP update.

Groundwater pumping during WY22 totaled 548,361 AF and corresponded to a Spring-to-
Spring storage decline of -115,759 AF. Compared to the previous water year, groundwater
pumping in WY22 decreased by 104,127 AF while the volume of annual storage loss decreased
by 60,187 AF. On a cumulative basis, pumping of an estimated 3,360,095 AF since 2015 has
resulted in approximately 753,556 AF of aquifer storage loss.

The historical storage change values in Table 6-1 have been updated based on the new storage
change method using data provided in the previous annual reports. Figures C-2 and C-3 of
Appendix C display InSAR data used to calculate storage. A graphical presentation of the
annual change in storage estimates, cumulative change in storage, the preceding water year
percent, and preceding water year estimated total groundwater pumping for the Subbasin is
provided in Figure 6-1.

Table 6-1: Storage Change within the Subbasin — Historical and Current

CHG in
Storage

Spring
2015

Spring
2016

Spring
2017

Spring
2018

Spring
2019

Spring
2020

Spring
2021

Spring
2022

Annual GW
Storage
CHG (AF)

baseline

(153,278)

(100,927)

(57,662)

(84,640)

(65,344)

(175,946)

(115,759)

CML CHG
in GW
Storage
(AF)

baseline

(153,278)

(254,205)

(311,867)

(396,507)

(461,851)

(637,797)

(753,556)

Total GW
Pumping
(AF)

(534,910)

(437,299)

(166,100)

(713,615)

(480,390)

(375,293)

(652,488)

(549,066)

CML GW
Pumping
(AF)

baseline

(534,910)

(972,209)

(1,138,309)

(1,851,924)

(2,332,314)

(2,707,607)

(3,256,673)

CHG = Change; CML = Cumulative

2015 — 2019 values reported in the Tulare Lake Subbasin Annual Report, Reporting Period 2015-2019 (Provost & Pritchard,

2020).

2020 storage volumes have been altered from the WY20 submittal to include inelastic storage loss based on InSAR data.

Annual storage change is determined from Spring to Spring. Storage change is listed under the ending year evaluated.
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6.2 Groundwater Storage Change in the A and B Zones

Groundwater storage change within the A- and B-zones for WY22 was determined by
comparing spring 2022 groundwater elevation data and maps to the spring 2021 groundwater
elevation maps that were included in the WY21 Annual Report (see Appendix B). The change
in groundwater elevation was then multiplied by specific yield values.

Elevation grid surfaces for each zone were created by interpolating spring groundwater surface
elevation measurements. The interpolation is based on kriging applied in Surfer. The change
in volume between groundwater elevation grids was calculated in ArcGIS using the ESRI cut
fill functionality. Specific yield determination for the A- and B- zones included a review of the
specific yield range listed in the TLSB GSP (1% to 30% for the unconfined, 1x10-5/ft and
4.5x10-2 for the semi-confined) and general aquifer material specific yields (0-5% for clay; 3-
12% for sandy clay; 3-19% for silt; 10-28% for fine sand, etc.) listed in hydrogeology
publications and other USGS articles to estimate a specific yield (GSP, pg 3-29; Fetter, 2018;
Johnson, 1967).

The specific yield calculated for the A zone using the first method (7%) falls within the specific
yield range listed in the TLSB GSP and was used to find groundwater storage change in the
A-zone. Specific yield for the B-zone used the median specific yield of 2% presented in the
TLSB GSP. In some areas of the Subbasin, particularly the Mid-Kings River GSA, the B-zone
is unconfined and likely has a specific yield closer to the average specific yield of 8.5%
reported in the TLSB GSP (GSP, pg 3-30). Applying a 2% specific yield for the Subbasin is
reasonable as it is representative across the entire Subbasin.

The following general equation was used to calculate estimated groundwater storage change
within the A- and B-zones:

Change in Groundwater Storage (A & B Zones)
= (Current Year Seasonal High Groundwater Levels
— Previous Year Seasonal High Groundwater Levels) * Specific Yield

There is limited available data to analyze groundwater storage in both the A- and B-zone. With
each reporting year, the analysis area grows and begins to cover areas considered data gaps
such as the El Rico, Southwest Kings, Tri-County Water Authority GSAs. The different zone
analysis area extents are constrained by data gaps that generally occur in areas where little to
no water is extracted and surface waters are mostly relied upon. For WY22, the B-zone analysis
area’s southern boundary was extended southward to encompass all the of the areas north of
the Tulare Lake Canal and Lone Oak Canal confluence. The B-zone analysis is shown in
Appendix D Figure D-1b. Visual representation of the analysis areas where groundwater
storage change was calculated for each zone is displayed on Figures D-1a through D-1c¢ in
Appendix D.
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7. PROJECTS AND MANAGEMENT ACTIONS STATUS

§356.2(b) (5) (C) A description of progress towards implementing the Plan, including achieving interim
milestones, and implementation of projects or management actions since the previous annual report.

7.1 Mid-Kings River GSA
Progress towards GSP implementation by the Mid-Kings River GSA (MKRGSA) included the
following activities.

TLSB GSP, Section 7.2.1.2 — New Basins

e Esajian Basin by Kings CWD (top priority project for MKRGSA)

= Construction of the basin facility began in 2020. The new 80-acre recharge basin is
roughly 70% excavated at the time of reporting.

= Surveying and Design continue for diversion facilities and the realignment of
Peoples Ditch on the basin site to maximize the basin area. The project is expected
to be in construction in 2023.

e Griswold Basin by Kings CWD (next priority project for MKRGSA)

= Project concept was redesigned to utilize more of the available property for
groundwater recharge. Project concept also minimized the number of diversion
facilities needed from Riverside Ditch

= [ ease with local farmer was revised so that District has access to southern half of
the property for construction this year.

* Included in 2022 SGM Implementation Grant Round 2 submittal.
= CEQA application and design for facilities is underway
e New Basin Project Development

= Several new recharge basin projects are currently in various stages of development.
These projects are currently described as follows:

o Ramboll Geophysical Investigation

o Investigations considered the Esajian Basin, Last Chance Basin, Railsback
Basin, and Garner Basin locations.

o All locations were determined to be excellent locations for recharge basins
except for Garner Basin.

o Last Chance Basin — KCWD continues to work with Last Chance Water Ditch
Company on property that they own that could be developed into a recharge
basin. The property is currently being leased until 2023, and discussions
continue about what could be possible after that.

o North Hanford Basin
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There have been two locations being considered for this basin. Both are along
Peoples Ditch.

KCWD has gained access to one site and a TowTEM Geophysical
Investigation through Ramboll has been scheduled for March 2022. The
owner at that location is agreeable to selling the property for basin
development. At this site historic documents have been researched to locate
sloughs that were known to run through the property

KCWD is just beginning discussions with the owner at the other site.

Two other potential locations are being identified

TLSB GSP, Section 7.2.1.2 — System Improvements

Everett Recharge Basin was put into service in 2022. The turnout facilities are
functioning far more efficiently since the modifications and were used for flood
management in January and February and is currently being used for recharge.

Expansion of Existing Recharge Basins

Cody Slough — The project is funded by SGM Implementation Round 1 grant, with
the CEQA document and design underway and looking at potential temporary
facilities

(@)

(@)

Discussions have begun and are on-going with the current landowner on the
potential expansion of the Cody Slough.

Conceptual Design and Cost Estimates have been developed for the basin
expansion, improved turnouts, and metering facilities.

The improved and expanded basin facilities were included in the SGM Round
II Implementation Grant.

Railsback Basin is receiving improvements through grant funding

o

Discussions with the current landowner have begun on the potential expansion
of the Railsback Basin. Currently it appears the owner is looking for a price
significantly above fair market value for the expansion area. For that reason,
KCWD has ceased pursuing an expansion and will wait to see if things
change.

KCWD is pursuing the development of improved diversion and measurement
facilities for the existing basin. There improvements are anticipated to make
the basin significantly more productive for recharge efforts. The conceptual
design for these facilities is very similar to the Everett Basin modifications in
2020.

The improved basin facilities were included in the SGM Round II
Implementation Grant.

Lopez Basin is being improved through grant funding
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o Discussions with the current landowner have begun on the potential expansion
of the Lopez Basin.

o Currently KCWD is pursuing the development of improved diversion and
measurement facilities for the existing basin. There improvements are
anticipated to make the basin significantly more productive for recharge
efforts. The conceptual design for these facilities is very similar to the Everett
Basin modifications in 2020.

o The improved basin facilities were included in the SGM Round II
Implementation Grant application.

= System Evaluations — Independent Ditch — The Ditch Company continues
discussions with KCWD on efforts to develop easements and right-of-way so that
the facility can be preserved long-term. There is a need for a measurement facility
and diversion structure at the head of this system. As previously mentioned, it
appears that some differential subsidence has impacted diversion capacity over
time.

TLSB GSP, Section 7.2.1.4 — Meter Requirements

The MKRGSA Board considered a draft groundwater Well Registration policies
along with a draft policy to require Flow Meters on new and existing groundwater

wells. The Well Registration policy and Flow Meter requirement policy were adopted
by the MKRGSA Board in November 2022.

TLSB GSP, Section 7.2.1.4 — Pumping Restrictions

Work continues on CAFO evaluations and crop Et from LandIQ. Generally, what has
been learned is that CAFO facilities pump more groundwater at the barn facilities
than was previously understood, and crop Et is slightly less than what was estimated
in the GSP.

Several other local GSAs have considered pumping restriction policies. As these have
become public, the MKRGSA staff and Board has discussed them to consider their
strengths and weaknesses.

The MKRGSA Board continues to discuss how and why pumping restrictions would
be implemented. The current general concept of implementation involves setting
thresholds that would be monitored for periods of time and they adjusted down, as
justified by monitoring information.

In accordance with the Governors Executive Order N-7-22, the MKRGSA
implemented a process with Kings County to review applications for new water
wells.

TLSB GSP, Section 7.2.1.5 — Grant Funds

The TLSB is pursuing the SGM Implementation Grant Round 1 with various projects
benefitting the Subbasin. The Kings County Water District has submitted two
recharge basin projects. One project to build the Griswold Basin and make
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improvements to three existing recharge basins (Cody Slough, Smith Basin, and
Lopez Basin. The second project consists of construction of the new North Hanford
Basin.

= As part of the SGM Implementation Grant Round 1 submittal, the TLSB has opted
to include 2022 GSP Updates, Groundwater Studies, and to help fill Data Gaps. As
part of the 2022 GSP Updates, the TLSB has opted to include funding to be used to
respond to DWR’s comments and a groundwater quality study. Groundwater
Studies include an update on the groundwater model, regional subsidence study and
a native yield study. Lastly, the TLSB has decided to request funding to install a
monitoring well to help fill a data gap area.

The GSAs are waiting to hear back from DWR regarding the funding from SGM
Implementation Round II grant.

7.2 El Rico GSA
Progress towards GSP implementation by the El Rico GSA included the following activities.

TLSB GSP, Section 6.3.1 — Conveyance Facilities Modifications and Construction of New
Facilities

El Rico continues work with Water Blueprint for the San Joaquin Valley with the
intent to augment supplies to reduce groundwater overdraft.

Corcoran Irrigation District (CID) continues their project to create an efficient
conveyance system. For conservation purposes, CID has enclosed roughly 1.75 miles
of open channel in its well field conveyance system in 2021. There is a total of
approximately 3.75 miles of enclosed well ditch conveyance. CID’s goal over the
next 10 years is to enclose over 20 miles of conveyance channels for conservation
purposes.

CID plans to modify existing conveyance systems within the CID boundary to supply
water for recharge as well as storage. The goal is to have the capacity to divert water
around the CID, to areas where the water can be used for On Farm Flood Capture,
Aquifer Storage and Recovery, Above Ground Storage as well as irrigation when
water is available and groundwater recharge. This project will increase the volume of
water that can be captured and utilized within CID boundaries.

CID plans to construct new pipelines and replace inefficient canal systems with large
diameter pipelines. These pipelines will be used to convey water with a higher
efficiency than gravity canal systems and are proposed to service a greater area within
the district. The proposed project is estimated to add up to twenty miles of pipelines.
The pipe diameters in the range of 24-inch to 60-inches. The underutilized lands are
approximately 800 acres to 1,500 acres of lands where water can be stored and or
infiltrated when water is available.

CID’s Reservoir Construction project proposes to construct new reservoirs within the
Corcoran Irrigation District to store water in times when water is available as well as
recharge in the area. It is proposed to construct 300 acres to 900 acres of additional
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ponds, capable of storing water six feet deep, for an annual average storage benefit in
the range of 900 AF/yr to 1,800 AF/yr. This water would reduce the groundwater
pumping demand, annually as well as in the following year.

TLSB GSP, Section 6.3.3 — Recharge Basins/Water Banking

CID continues to excavate Salyer Reservoir (Section 1 Reservoir) to create additional
flood water storage and groundwater percolation benefits. CID’s goal over the next
10 years is to increase storge between 10,000 to 15,000 acre-feet and provide
additional groundwater recharge.

TLSB GSP, Section 6.3.4 — On-Farm Recharge

CID’s Flood Capture and Basin Recharge and Storage Project plans to increase
conveyance capacity to maximize the unused intentional recharge capacity of existing
ponds. The key component is to increase the size of the conveyance system utilizing
additional unused but available flood flows for recharged. The increased flows will be
recharged in an area with existing recharge capabilities that will also be modified to
allow for increased percolation abilities in existing ponds. This project proposed to
increase the flood delivery system from approximately 650 cfs to approximately
1,200 cfs creating an additional 550 cfs or 1,090 AF/day compared to existing
conditions.

TLSB GSP, Section 6.3.5 — Aquifer Storage and Recovery

CID has proposed an Aquifer Storage and Recovery project that will use Scheduled
and Flood water to recharge the lower aquifer utilizing existing wells that are
perforated below the Corcoran clay layers. An assumption of 1.5 cfs per well can
recharge back into the lower aquifer. This project proposes to use 50 wells for 20
days. The benefit from this project would be 3,000 AF/yr.

TLSB GSP, Section 6.4 Management Actions

In El Rico GSA, more than 53,000 acres were fallowed in 2022 by using flexible
cropping patterns to adjust to available water supply, as opposed to overplanting
permanent crops that create a fixed demand in excess of average sustainable supplies.

The El Rico GSA has implemented a program to request pumping data and cropping
patterns from all owners in the GSA. Initially voluntary, due to the intensive data
needs and time requirements, responses were a significant portion of the GSA.
Ongoing efforts with mandates to respond are expected in the future to better model
the path to sustainability for the El Rico GSA portion of the subbasin.

TLSB GSP, Section 7.3 Identify Funding Alternatives

The TLSB was awarded the SGM Implementation Grant Round 1 grant with various projects
benefitting the Subbasin. Corcoran ID has begun the engineering design of a recharge and
storage project on behalf of the El Rico GSA. As part of the SGM Implementation Grant Round
1 submittal, the TLSB opted to include GSP Updates, and groundwater studies, to help fill data
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gaps. The El Rico GSA has taken the lead in preparing the update to the regional groundwater
model TLSB GSP, Section 7.0 Plan Implementation

e El Rico GSA continues to meet with the Kaweah Subbasin and Tule Subbasin.
Meetings are held with the goal of better understanding, defining, and resolving
disputes over the artificial boundaries where the three subbasins intersect.

7.3 Tri-County Water Authority

The Tri-County Water Authority (TCWA) continued to make progress implementing the 2022
GSP’s proactive-approach to identifying and mitigating undesirable results during WY22.
Some of the key projects and management actions included the following:

TLSB GSP, Section 6.3.1 — Conveyance Facilities Modifications and Construction of New
Facilities

e The Water Blueprint for the San Joaquin Valley has restructured the organization to
focus on education and advocacy. TCWA’s Executive Director, Deanna Jackson
continues to sit on the Board of Directors for the Water Blueprint for the San Joaquin
Valley and is a representative for irrigated areas outside of water district or irrigation
district services boundaries, also known as ‘White Areas’. TCWA continues
participation in the Water Blueprint for the San Joaquin Valley with intent to advance
water infrastructure projects and increase water supply. The San Joaquin Valley
Blueprint has prepared a new strategic plan to address the water needs in the area.

TLSB GSP, Section 7.2.4.3 Management Actions

e A groundwater allocation policy, which specifies the amount of sustainable yield per
acre and is designed to substantially increase demand reduction over time, continues
to be implemented and enforced with penalties. The funds collected from these
exceedances are earmarked to support future projects that will decrease demand and
increase supply, such as land fallowing programs, metering programs, and domestic
well mitigation programs. These reductions in demand are expected to have a positive
effect groundwater level and reducing subsidence.

e TCWA continues to utilize evapotranspiration and land use data provided by LandIQ
to monitor groundwater pumping across the GSA.

e A web-based accounting program providing groundwater use data to the landowners
continues to operate and is regularly updated.

e Tri-County Water Authority is to develop Multibenefit Lands Repurposing Plans
using monies from DOC.

e Additional activities reported in the Tule subbasin are updated in the Tule WY22
Annual Report and it’s encouraged this document be reviewed in tandem to gain a
full picture of these actions

TLSB GSP, Section 7.4 Data Management System

e Four-Creeks Subbasin data management system continues to be updated
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TLSB GSP, Section 7.0 Plan Implementation

e TCWA continue to participate in coordination meetings between the Kaweah and
Tulare Lake subbasins. These meetings are expected to continue to help provide
common solutions to regional issues. Ground subsidence has been one of several
issues focused on during these meetings.

7.4 South Fork Kings GSA

Progress towards GSP implementation by the South Fork Kings GSA (SFKGSA) included the
following activities:

TLSB GSP, Section 6.3.1 — Conveyance Facilities Modifications and Construction of New
Facilities

e SFKGSA continues work with the Water Blueprint for the San Joaquin Valley with
intent to gain rights to increased water supplies to reduce groundwater overdraft.

TLSB GSP, Section 6.4 — Management Actions

e The SFKGSA is producing a simple and easy-to-use interactive map that is broken
down to the parcel level. This tool will be able to estimate groundwater pumping
based on LandIQ’s ET data and surface water consumption. Parcel owners will also
be able to review the data, input metered pumping values if they so choose, and
confirm pumping estimates.

e The SFKGSA will conduct a well survey requesting landowners to provide
information on existing wells including well construction and meter details which
will be used to evaluate the need for metering.

TLSB GSP, Section 7.2.2.3 — Groundwater Monitoring Program

e SFKGSA continues to evaluate their groundwater monitoring program by
reevaluating wells within the program and searching for opportunities to add more
wells to monitor.

e The SFKGSA continues to pursue monitoring well installment through DWR’s
Technical Support Services (TSS). The well will be located within the City of
Lemoore and approximately 0.5 miles south of a C-zone data gap recognized in the
TLSB GSP (Figure 5-3). The SFKGSA has worked closely with the City of Lemoore
to find an optimal location. The well is expected to monitor both B and C
hydrostratigraphic zones.

TLSB GSP, Section 7.2.2.8 — Supply Enhancement Program

e The SFKGSA was awarded a grant from the California Resilience Challenge to
implement an Aquifer Storage and Recovery (ASR) Pilot Test. The final report for
the ASR Pilot Test is complete and has been submitted to SFKGSA and the RWQCB.

TLSB GSP, Section 7.0 — Plan Implementation
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e SFKGSA and the TLSB continues discussions with GSAs/Subbasins to the north and
west to help coordinate inter-basin coordination. This coordination included on-going
data exchanges and technical discussions regarding boundary conditions.

TLSB GSP, Section 7.3 — Identify Funding Alternatives

e The TLSB was awarded the SGM Implementation Grant Round 1 with various
projects benefitting the Subbasin. KRCD began implementation of the Kings River
Channel Reclamation Project on behalf of the SFKGSA. Through previous grant
awarded efforts, KRCD has identified sections along the Kings River in need of
reclamation to restore 100-year flood capacity along the channel. Through this grant,
KRCD will remove an approximate 280,000 cubic yards of accumulated sediments
along the South Fork Section located between Jackson Avenue bridge and Empire
Weir 1. Removing accumulated sediments will reclaim capacity for water flows and
bring entitled irrigation and floodwaters to be used in lieu of groundwater pumping.
The engineering design drawings for the project were completed in WY 22 and
construction activities are underway.

= As part of the SGM Implementation Grant Round 1 submittal, the TLSB
included an update to GSP and several groundwater studies to help fill data gaps.
As part of the GSP Updates, the grant funding was used to respond to DWR’s
comments. Groundwater studies include an update on the groundwater model,
regional subsidence study and a native yield study. Lastly, the TLSB has decided
to request funding to install a monitoring well to help fill a data gap area.

7.5 Southwest Kings GSA

Progress towards GSP implementation by the Southwest Kings GSA (SWKGSA) included the
following activities.

TLSB GSP, Section 6.3.1 — Conveyance Facilities Modifications and Construction of New
Facilities

e Participated in discussions with the Water Blueprint for the San Joaquin Valley with
intent to increase water supplies to the area.

TLSB GSP, Section 6.4 — Management Actions

e The GSA-wide meter policy which required the installation of meters on all active
production wells is seeking to gain more compliance. LandIQ data is being relied on
to provide additional insights to groundwater pumping.

TLSB GSP, Section 7.0 — Plan Implementation
e Continue to engage with the neighboring Subbasin to the west to help coordinate

inter-basin coordination. The agreement between two agencies has been extended to
February 2023.
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8. DATA GAPS

The TLSB continues to evaluate the plan area and intends to provide further coverage as data
becomes available. Data gaps discussed below are based on information presented in the 2022
GSP.

8.1 Water Quality
Data gaps for the degraded groundwater quality include the following:

e Currently, regulatory programs do not sample domestic wells for COCs within the A-
zone

e B-zone RMS wells do not include domestic wells

To fill these data gaps, the GSAs will coordinate with other agencies such as the RWQCB and
SWRCB-DDW to identify wells that are already monitored within the areas identified as data
gaps. For identified wells that are sampled but not for the COCs, the GSAs will request the
COCs be added to the sampling list. If wells cannot be identified through these programs, the
GSAs will identify existing domestic wells that can be sampled and sample them on an annual
basis for the COCs.

8.2 Water Levels

Well Registry - The GSAs recognize that there is limited information on the currently active
wells across the area. While some GSAs have implemented well registry programs there has
not been a consistent requirement across the Subbasin resulting in a significant data gap. A
comparison of the OSWR database with Kings County well permit information clearly
showed the need for a comprehensive well registry. In particular, the information on active
domestic well operations are limited and inconsistent. Working with local agencies and
stakeholders, a comprehensive well registry is being prepared for the 2025 GSP update.

Updated Groundwater Model — As part of the SGMA Implementation Grant recently
awarded to the Subbasin, an updated groundwater model will be prepared utilizing the data
that has been collected since the submittal of the 2020 GSP, including updates to well
locations, stratigraphy, pumping rates by aquifer zone, and observed subsidence. The results
of the updated model will be incorporated into the 2025 GSP.

Native Yield Study — The SGMA Implementation Grant also included funds for the proposed
native yield study. The Native Yield Study will link hydrogeologic analyses of sustainable yield
to policy decisions and management programs to manage groundwater pumping in the TLSB
GSAs. The goal of the study is to provide a foundation to manage pumping within each GSA that
is coordinated at a basin scale through mutually agreed-upon definitions of terms, hydrogeologic
settings, and allocation criteria. The study will be prepared concurrently with other activities
currently underway in preparation for the 2025 GSP update, such as updates to the groundwater
flow model, well inventories, groundwater monitoring, consumptive use and pumping estimates,
and PMA:s.
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8.3 Subsidence

Correlation Analyses - Subsidence has been compared to many different monitored
conditions (groundwater levels, groundwater storage, pumping, well collapse, etc.) and no
good correlation has been found given available data. Additional subsidence data and/or
analysis is needed to correlate the amount of observed subsidence (instantaneous,
cumulative, and differential) with the distribution and volume of groundwater pumping.

Subsiding Zone - Although it is understood that the majority of subsidence is being developed
below the Corcoran Clay in fine grained sediments that are depressurized, it is not understood
whether it is a specific zone (of clay lenses) that is subsiding or a very broad zone (of clay
lenses) in that aquifer. Additional extensiometer data is needed to understand which clay zones
are associated with the most compaction.

Well Collapse — Reporting of well failures is now possible through DWR’s dry well portal
(https://mydrywell.water.ca.gov/report/). Several dry well entries indicated “well collapse”.
Additional data and analysis of well collapse is needed to determine whether well collapse
from subsidence is causing a loss in beneficial use.

Flood Zones — Additional data and analysis of subsidence in the vicinity of flood channels is
needed to better map where subsidence may affect the extent and severity of flooding on
surface features or infrastructure. The high snowpack for WY2023 will provide additional
observations of where flooding occurs and its severity, which can be compared to the
distribution of subsidence (instantaneous, cumulative and differential).
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Groundwater Storage Change
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Notes:

1) Storage change calculated from changes in groundwater
elevation within analysis area from Spring 2021 to Spring 2022

2) A zone analysis area has expanded since WY20.

DWR = Department of Water Resources.

WY22 = Water Year 2022, 1 October 2021 - 30 September 2022.
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