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EXECUTIVE SUMMARY

M 23 CCR § 354.4(a)

ES.1. Introduction

On 16 September 2014, the California legislature enacted the Sustainable Groundwater Management Act
(SGMA) to halt overdraft and bring groundwater basins into balanced levels of pumping and recharge.
SGMA empowers local agencies to form Groundwater Sustainability Agencies (GSAs) to manage basins
sustainably and requires those GSAs to adopt Groundwater Sustainability Plans (GSPs) for crucial
groundwater basins in California. The Kern County Subbasin (also referred to herein as the “basin”) of the
San Joaquin Valley Groundwater Basin (Department of Water Resources [DWR] Basin No. 5-022.14) is one
of 21 basins and subbasins identified by the DWR as being in a state of critical overdraft.

The Kern Groundwater Authority (KGA) GSA is one of the 3114 GSAs within the basin. The other-18 GSAs
that are located within the basin include Kern River GSA, Greenfield County Water District, Buena Vista
Woater Storage District, Olcese GSA, Henry Miller Water District, Semitropic Water Storage District, West
Kern Water District, Cawelo GSA, Pioneer GSA, and-MeEarland-GSA-McFarland GSA, and the South of Kern
River GSAs (including Arvin GSA, Wheeler Ridge-Maricopa GSA, and Tejon-Castac Water District [TCWD]
GSA). These GSAs were formed by several other GSA-eligible public agencies in the basin and several are
preparing separate GSP documents that will be coordinated with the GSP prepared by the KGA GSA.

In 2017, in response to SGMA, a Joint Powers Figure ES-1
Agreement (JPA) was executed and the KGA Kern County Subbasin and 7th Standard Annex
GSA Board was formed, which is comprised of Management Area

one representative from each of the sixteen
generalKGA  member agencies  (Arvin

F L= Bl
e Dol

McFarland
7th Standard Annex

Wasco

Management Area

Cawelo Water District [CWD], Kern County
Water Agency [KCWA], Kern-Tulare Water
District [KTWD], Kern Water Bank Authority
[KWBA], North Kern Water Storage District
[NKWSD], Rosedale-Rio Bravo Water Storage .
District [RRBWSD], Semitropic Water Storage Mondment \ &
District [SWSD], Shafter-Wasco Irrigation BEm Cou'nty“ : i
District [SWID], Southern San Joaquin ";.s;'lfl??asm ‘

Municipal Utility District [SSJMUD], TFejen-
Castac—WaterDistrict[FCWDB}—West Kern
Water District [WKWD], and Westside District Water Authority [WDWA]-and-\WheelerRidge-Maricopa

WaterStorage District PAIRMWSD] plus one representative from the County as well as the City of Shafter).
SWID is a member of the multi-agency KGA GSA, which, in coordination with its members, has prepared

an “Umbrella GSP” to document SGMA compliance for its portion of the basin. The 7™ Standard Annex
Management Area (also referred to herein as the “Annex Area” or “Management Area”) includes

Bakersfield

Page 1
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approximately 10,000 acres just south

of the original SWID boundary. Full Figure ES-2
annexation of the Management Area by 7th Standard Annex Management Area and Nearby KGA
SWID was completed 4 December ) Illlembers
2019, following the passage of a ='|' Wasco 8
proposition 218 election, with a 92% :._. =__. I Cavclofg)
approval vote. Management Area | by S
.
landowners willare now—be assessed '_.J ‘\

property tax fees to fund Projects &
Management Actions and other SGMA-
compliance activities-, including a Well

Shafter - Wasco
Irrigation “l
District 1

Dewatering Mitigation Plan. This Semitropic
Water, St
Management Area (MA) Plan was | DS

North Kern
Water Storage
District

developed by SWID for the 7t" Standard
Annex Management Area and
supplementssupplemented by the
information provided in the KGA
Umbrella GSP with locally specific e il 3
information for the Management Area- Rosedale - Rio| -

. Bravo Water,
as an amended MA Plan for submission Storage District

to DWR in response to their 28 January

2022 letter _ entitled  Incomplete

Determination of the 2020 Groundwater Sustainability Plans Submitted for the San Joaquin Valley — Kern
County Subbasin. This MA Plan includes, among other things: (1) development of local historical and
projected water budgets, (2) an assessment of SGMA-defined undesirable results, (3) development of
Sustainable Management Criteria (SMCs) specific to the Management Area, (4) identification of a
monitoring network to demonstrate compliance within the Management Area, and (5) identification of
local Projects & Management Actions to increase the sustainability of the basin within the Management
Area.

The KGA Umbrella GSP and this MA Plan have been developed to meet SGMA regulatory requirements by
the-31January-2020-deadhine-for critically-overdrafted basins while reflecting local needs and preserving
local control over water resources. Together, these documents provide a path to achieve and document
sustainable groundwater management within 20 years following GSP adoption, promoting the long-term
sustainability of IocaIIy managed groundwater resources now and into the future. Ihe—sus%a—ma-bﬂﬁy—gea-l

It is recognized that additional, more recent data (i.e., through 2022) are available at the time of
preparation of this amended Management Area Plan. However, as the Management Area Plan does not
constitute a five-year update to a GSP, but rather a response to the DWR determination letter, those
additional data are not incorporated herein, with minor exceptions.
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ES.2. Plan Area

The 7% Standard Annex Management Area Figure ES-3

overlies a portion of the basin. The basin is Management Area Land Use

bounded on the north by the Tulare Lake Subbasin Ei Permanent crops: 3,900 acres
(DWR Basin 5-022.12), the Tule Subbasin (DWR -! Row/field crops: 4,050 acres
Basin 5-022.13), the Kettleman Plain Subbasin Municipal & Industrial: 920 acres
(DWR Basin 5-022.17) and on the south by the Undeveloned land (incl. oil): 1.130
White Wolf Subbasin (DWR Basin 5-022.18). The
7th Standard Annex Management Area is located
roughly in the middle of the basin, just south of

the Shafter-\Wasco-trrigation-District{SWAB}SWID
Management Area (Figure ES-1 and Figure ES-2).

The Management Area is located between the
historical SWID boundary prior to the annexation

o

of the 7™ Standard Management Area (also l. 2014 Land Use per DWR Crop Mapping [ Pasture |
. ) Citrus and Subtropical Rice

Y | \

designated as the SWID Management Area) and o [ 0ccicuous it and Nuts —— e ——
the 7t Standard Road. Fiel Crops B v

- Grain and Hay Crops - Vineyard ‘

i th dle - Young Perennial |

Agencies near SWID and the 7% Standard Annex I iosron Vegetation |

Management Area include: Pond Poso B T Reonvegetston

Improvement District, Semitropic Water Storage

District, Rosedale-Rio Bravo Water Storage District, Western Acres Mutual Water Company, Vaughn
Water Company, Rosedale-Ranch Irrigation District, North Kern Water Storage District, and the City of
Shafter.

Land use within the Management Area is predominantly Table ES-1

agriculture, including permanent crops, row and field  Stakeholder Engagement Meeting Summary
crops, and dairies. The area also includes industrial land (Through June 2022)

uses, an oil field, limited rural residential use, and the Number of
North of River Sanitary District (NORSD) wastewater Public Meeting Type Meetings
treatment plant (Figure ES-3). The Management Area
relies on groundwater and treated effluent from the
NORSD plant for water supplies. The majority of the
industrial area is served water by the Superior Mutual

Water Company (SMWC), which operates two wells
located in the eastern portion of the Management Area.

KGA GSA Board Meetings 48

KGA GSA SGMA Stakeholder
Workshops, Meetings, and Open 29
House

SWID Board Meetings 47

Annex Area Landowner

ES.3. Outreach Effort Committee Meetings >
. Annex Area Stakeholder
SWID has developed a Stakeholder Communication and Workshops 5
Engagement Plan (SCEP) for the 7% Standard Annex ° Vieet -
Management Area to fulfill notice and communication e Snene eetings wit 9
. . . Nearby Districts
requirements and enable the interests of all beneficial
users of groundwater within the Management Area during | bt skt 172
Page 3
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the development and implementation of the GSP and ManagementMA Plan. The goal of the outreach
efforts is to encourage open and transparent engagement by diverse stakeholders and gain knowledge
and perspectives provided by basin stakeholders. Stakeholders were asked to provide input and
comments throughout the GSP and MA Plan development process at venues, including: 7t Standard
Annex Management Area SGMA Stakeholder Workshops, SWID Board meetings, KGA GSA Stakeholder
Workshops and Meetings, and KGA GSA Board meetings. Other outreach to Annex Area stakeholders
through the GSP development and/or amendment process has included: one-on-one coordination
meetings with nearby districts, meetings with the Annex Area Agricultural Landowner Committee,
distribution and collection of a Stakeholder Survey, distribution of a request for Stakeholder well data,
and outreach to key major water users within the Management Area. A summary of SGMA-specific public
meetings are shown in Table ES-1.

ES.4. Basin Setting

The Kern County Subbasin is located in the southern end of the San Joaquin Valley. The San Joaquin Valley
is the portion of California’s Central Valley that lies south of the San Joaquin/ Sacramento River Delta. The
7th Standard Annex Management Area is located roughly in the center of the basin, at the confluence of
the alluvial fans of Poso Creek to the north and the Kern River to the south. This area primarily overlies
the Tulare, Kern River, and Chanac geologic formations at lower depths. Collectively, these units are
generally considered to be functioning as

a single principal aquifer system in the Figure ES-4

Management Area. The northern portion Spring 2015 Groundwater Elevation

of the Management Area consists (As Feet Above Mean Sea Level)

redominantly of clay loam soil with - ' x ~

P y ot cay oz VL3R I, I} 7 1 -~ I

moderate and slow infiltration rates, and i 5 ey 4 / ’ ! ! / \

the  southern  portion of the ;’I 7 ’ i 7/ 4 -~
. ot  » / / 7

Management Area consists # Y 2 Y 2 i /

predominantly of silt loam with very slow K 7 - o LU ’ “e

infiltration rates; some smaller ar f L).3 2 5 i 5

infiltration rates; some smaller areas of «# 7 ’,@/ p a7 /

moderate and high infiltration rates are
present. No major natural surface water
bodies are present in the Management
Area.

ES.5. Existing Groundwater
Conditions

Water Levels: Limited historical records
of groundwater elevation and water

guality data are available for wells within ”
the 7" Standard Annex Management ’,
Area. In general, groundwater levels - | ’.-’ / ;7 7’ »9:‘;3 i
within and near the Annex Area have \._5 Y 4 /, 7/ 1 / Y ';’8'
been decreasing over time. Groundwater ‘-‘3‘.0___ - z, ,’ .’ ,' I F

levels are consistently lower in the northwestern portion of the 7" Standard Annex Management Area
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than in the southeastern portion. Flow direction throughout the Management Area is predominantly from
the southeast to the northwest (Figure ES-4). Groundwater depth within the Management Area is more
than 260 feet below ground surface (ft bgs) and as a result, there are no interconnected surface water
bodies or groundwater-dependent ecosystems (GDEs) located within the 7" Standard Annex
Management Area, based on the GDE-identification methodology developed by The Nature Conservancy
(TNC, 2019).

Groundwater Storage: Change in groundwater storage within the 7t Standard Annex Management Area
was estimated based on water level data. The cumulative change in storage from March 1994 through
February 2014, based on seasonal water level highs, is estimated to have decreased by 19,660 acre-feet
(AF) over this 20-year period, or approximately -980 acre-feet per year (AFY). Based on the historic water
budget (Water Years [WYs] 1995-2014), described below, the annual change in storage is -1,080 AFY.

Water Quality: Concentrations ofTotaI Dissolved SO|IdS (TDS) nitrate, arsenic, and 1,2,3- trlchloropropane
(1,2,3-TCP) hav
mmte#sta-ndards—and-/er—agneu#urah#ate#qem%y—geab—are generally beIow drinking water standards
(Maximum Contaminant Level [MCL]) and/or agricultural water quality goals within the Management
Area, with some localized exceedances. A detailed analysis of available data was conducted and a
correlation between groundwater quality and groundwater levels has not been established in the MA Plan
area, with the exception of a suspected correlation between groundwater levels and arsenic
concentration. Therefore, the available data indicate that groundwater extractions or recharge (i.e.,
actions that can be managed by GSAs) will not exacerbate degraded water quality conditions for the above
constituents.

Per CWC § 10727.2(b)(4), “The plan may, but is not required to, address undesirable results that occurred
before, and have not been corrected by, January 1, 2015.” Agricultural use is the dominant beneficial use
within the Management Area, and groundwater quality is generally suitable for agricultural uses. Water
guality issues related to deep percolation of agricultural chemicals such as nitrate are regulated separately
under the Irrigated Lands Regulatory Program (ILRP) and Central Valley-Salinity Alternatives for Long-Term
Sustainability (CV-SALTS). Additionally, water quality issues related to drinking water such-as1,2.3-FCP-are
regulated by the State Water Resources Control Board (SWRCB). Based-en-the-available-datatheredoes

net—appea-ete%e—a—eerreqtatﬁq—bet—ween—Further GSAs are respon5|ble for management of groundwater

wate#quality—data,—whieh—%“—ﬁ“—the—eurrent—water, groundwater quality data—ga-p—ﬁe#t—he—area—
ihesedegradatlon inelastic land surface sub5|dence and changes in surface flow and etherdatafrom

: rasurface water quality
" a-that
directly affect groundwater levels or quality or are caused by groundwater extraction in the basin” (CWC
§ 10727.2(d)(2); emphasis added).

Subsidence: There is no Regional Critical Infrastructure located within the 7™ Standard Annex
Management Area and there has been little to no historical or recent land subsidence within the-7*
Standard-Annex Management Area and no observed negative effects associated with any such limited
subsidence.

Seawater Intrusion: The 7™ Standard Annex Management Area is located far from coastal areas. As a
result, seawater intrusion is not considered to be an issue for this area.
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ES.6. Water Budget

The Kern County Subbasin is designated by DWR in its latest version of Bulletin 118 — California’s
Groundwater as being in a condition of critical overdraft (DWR, 2016d). Overdraft occurs where the
average annual amount of groundwater extraction exceeds the long-term average annual supply of water
to the basin. All GSAs in the basin coordinated and collaborated on the development of a groundwater
model (Model) to evaluate historical, baseline and projected groundwater conditions. The Model results
reflect basin-wide conditions and do not allocate water shortages/surpluses, nor do the results allocate
the “ownership” of water. The GSAs, through a coordinated effort, developed the Checkbook (an
analytical water budget) that estimates current conditions for each GSA that are generally consistent with
the Model results under baseline condition. As a part of this MA Plan, historical, current, and future water
budgets were also developed for the 7" Standard Management Area (local water budget), to supplement
the basin-wide Model and Checkbook water budgets. These water budgets account for the physical
inflows to the Management Area (including precipitation, subsurface inflows, and imported recycled
water) and outflows from the Management Area (including evapotranspiration by crops and native
vegetation, municipal and industrial use, and subsurface outflows).! Each water budget method iswas
developed based upon the best available information to date, and it is expected that each method will be
further refined through SGMA implementation. For purposes

of developing proposed Projects and Management Actions for the Management Area, the upper end of
the deficit estimated byusing the three methods was used (i.e., -16,976 AFY per the Checkbook).

The historical water budget for the Management Area (WYs 1995 — 2014) shows a net decline in

groundwater storage of -1,080 AFY, on average. The basin-wide numerical Model for the Management

Area estimates a decline in groundwater storage of -760 AFY over this same period.?? In order to evaluate

the net water supply deficit to be addressed Table ES-2

through Projects and Management Actions Projected Water Budget Results, in Absence of Projects &

to prevent Undesirable Results in the Management Actions

Management Area, a future water budget m

projection was developed, which accounts by 2040

for anticipated climate change effects per [t adiais

DWR guidance (DWR, 2018). Three Mkaki

projected water budget scenarios were [EEUNSIYEIEIENTE

evaluated for the Management Area: a C?nditions (Moderate -2,333 AFY to -16,976 AFY
. ) . ) climate change effects)

Baseline Scenario (reflecting no climate

change effects), a 2030 Climate Change

Scenario, and a 2070 Climate Change

Scenario. The change in storage under each

scenario was evaluated in absence of Projects and Management Actions, based on estimated net

-1,510 AFY to -16,976 AFY

2070 Climate Change

Conditions (High climate -3,648 AFY to -16,976 AFY
change effects)

! Nothing in this water budget information presented herein is meant to be viewed as a determination of water rights.

2 Due to the cell size and configuration used in the numerical model, these results do not reflect the exact boundary or total
area of the Management Area. The model approximation of the Management Area consists of a total of 9,338 acres,
approximately 93% of the actual total acreage of the Management Area.

3 Management Area level model results provided by Todd Groundwater on 4 June 2019.
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subsurface inflows. The results of this assessment are shown in Table ES-2. The estimated change in
storage under the Checkbook Acceunting-approach areis shown as the upper end of each climate change
scenario. For purposes of developing the proposed Projects and Management Actions for the
Management Area, the upper end of the deficit range was used (i.e., -16,976 AFY).

ES.7. Sustainable Management Criteria-lndicators

SGMA introduces several terms to measure sustainability, including:

Sustainability Indicators — Sustainability indicators refer to adverse effects caused by groundwater
conditions occurring throughout the basin that, when significant and unreasonable, cause undesirable
results. The six sustainability indicators identified by DWR are the following:

e Chronic lowering of groundwater levels

e Reduction in groundwater storage

e Seawater intrusion

e Degraded water quality

e Land subsidence

e Depletion of interconnected surface water

Undesirable Results — Undesirable Results are the significant and unreasonable impacts that adversely
affect groundwater use in the basin. Definitions of Undesirable Results for the basin have been developed
through a coordinated effort of the basin GSAs and are described in the KGA GSA Umbrella GSP. The basin-
wide definitions of Undesirable Results were considered and adjusted where necessary to better reflect
the 7t Standard Annex Management Area groundwater conditions.

Minimum Thresholds — Minimum thresholds (MTs) are the numeric criteria for each Sustainability
Indicator that, if exceeded, may cause Undesirable Results. Where appropriate, the Minimum Thresholds
for the Sustainability Indicators have been set using groundwater levels as a proxy.

Measurable Objectives — Measurable objectives (MOs) are a specific set of quantifiable goals for the
maintenance or improvement of groundwater conditions.

Interim Milestones — Interim milestones (IMs) are a set of target values representing measurable
groundwater conditions in increments of five years.

Collectively, the Sustainability Goal, IMs, MOs, and MTs are referred to as the Sustainable Management
Criteria (SMCs).

Chronic Lowering of Groundwater Levels is arguably the most fundamental Sustainability Indicator, as it
influences several other key Sustainability Indicators, including Reduction of Groundwater Storage and
possibly Land Subsidence and Depletions of Interconnected Surface Water.

The-same methodology used to develop the MOs and MTs for water levels by the larger neighboring
management areas (i.e., Semitropic\Water-StorageDistric5-SWID Management Area; and north Kern
Water Storage District) was applied for the Management Area, resulting in a consistent approach for the
region. This method involves projecting a theoretical future water groundwater elevation (“trendline
projection” method) based on an assumption that the conditions experienced over the ten-year period
2006 — 2016 (Spring measurements) continue from 2016 through 2040, thus representing a continued and
prolonged drought period—Fhe-theeretical, and then increased by 50 feet to be more protective of local
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beneficial uses and users and to maintain the MT gradient to be consistent with the current groundwater
elevation in2040-issetasthegradient. The theoretical MT for the Management Area {-137is -87 feet above
mean sea level {(ft msl}}] and the theoretical greuvndwaterelevationir2030-MO is setasthe-MO-{-79-29
ft msl}.. Because the Management Area is so small (approximately 10,000 acres), the same MO and MTs
are set for all three meniteringpointswater level Representative Monitoring Wells (RMWs) within the
area. Given that the water level MOs are lower than the current water levels, the IMs are therefore set to
be equal to the MOs throughout the SGMA implementation period (2040).

Reduction of Groundwater Storage is closely tied to Chronic Lowering of Groundwater Levels and
therefore the SMCs set for the latter are used as a proxy for the former.

Several criteria, or “tests”, were utilized by the Management Area to systematically and transparently
assess which water quality constituents warranted the development of SMCs for to be consistent based
on the understanding of groundwater conditions, the relationship between groundwater management
(i.e., extraction and recharge to water quality), the regulatory landscape, and relevant regulations. The
Management Area then only developed SMCs for those constituents that passed all of the applicable tests.
The only constituent applicable for the development of Degraded Water Quality Sustainable Management
Criteria within the MA Plan area is arsenic. A MT for Degraded Water Quality is set for arsenic at three
water quality RMWSs in the Management Area using the California Drinking Water MCL of 10 ug/L. The
MQ is also set to the MCL.

No SMCs are currently defined for Seawater Intrusion,Begraded - WaterQuality, Land Subsidence, and
Depletion of Interconnected Surface Water, although the development of SMCs for Land Subsidence and
Degraded-WaterQualitywill be evaluated periodically based on future datedata. See Table ES-3 for a
summary of the evaluation of each of the sustainability indicators.

Table ES-3
Summary of SMC Evaluation

Sustainability
Indicator
Chronic SMCs have been established for water levels, and are consistent with methodology used for SWID and
GG 8 North Kern WSD, which considers historical groundwater level trends based on the assumption that the
GW Levels conditions experience over the ten-year period 2006-2016 continue from 2016 through 2040. The
resulting MOs and MTs for the Management Area are -29 ft msl and -87 ft msl, respectively. The well
impact analysis shows that although the proposed MTs could potentially result in some wells being
impacted, the impacts would not be unreasonable because fewer wells in the Management Area were
impacted due to Chronic Lowering of Groundwater Levels than the assumed natural well replacement
rate (51%) based of the well age analysis, and could be mitigated through the existing Well Dewatering
Mitigation Program. Water levels will be monitored semi-annually within the Annex Area. Implementation
of Projects and Management Actions will be necessary to maintain water levels above the MOs/MTs.

To date, water levels in the Management Area have been maintained above the MOs.

GELITSGLNGE SMCs for lowering of groundwater levels will be used as a proxy for the reduction of groundwater storage
(ARSI GTEEEN since it is demonstrated that a correlation exists between the two metrics. A calculation was performed
to determine the fraction of total usable groundwater storage that would be removed from the Principal
Aquifer if groundwater levels were to decline from current (Spring 2016) levels to their respective
Minimum Thresholds for Chronic Lowering of Groundwater Level. This volume is then compared to the
volume of usable storage, and it is shown that the usable storage is substantially greater, and therefore
the Minimum Thresholds for Chronic Lowering of Groundwater Levels are protective for the Reduction of
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Groundwater Storage Sustainability Indicator. Because hydrogeologic storage properties and the MA Plan
area are constant when looking at the change in storage (Change in Storage = MA Plan Area * Storage
Coefficient * Change in Saturated Thickness), the following analysis is presented in terms of saturated
thickness, which is mathematically equivalent to storage volume.

The change in saturated thickness from current (Spring 2016) groundwater elevations (13.7 ft msl) to the
Chronic Lowering of Groundwater Levels MTs (-87 ft msl) is approximately 101 ft. The total usable
groundwater storage is calculated to be 624 ft of saturated thickness within the Management Area based
on current groundwater elevations and the deepest groundwater extractions from well construction
information (-710 ft msl) within the MA Plan Area plus 100 ft reserve for well pumping operations.
Therefore, the reduction in usable storage volume if groundwater levels were to decline to the MTs
amounts to 16%. Because volume of usable groundwater storage can be represented by changes in
groundwater elevations and the amount of recoverable storage is substantially greater than the volume
associated with a reduction in groundwater levels to the MTs for Chronic Lowering of Groundwater Levels,
those MTs are considered protective for the Reduction of Groundwater Storage Sustainability Indicator.

To date, water levels in the Management Area have been maintained above the MOs.

Seawater No saltwater bodies are present near the Annex area. Therefore, no MOs/MTs have been developed for
Intrusion this indicator.

Water Water is generally suitable for the dominant beneficial use in the Management Area (i.e., agriculture);

Quality therefore, in order to be considered a “significant and unreasonable” impact, water quality would need
DIIELEL BN to negatively impact potable supply (the most sensitive beneficial user) in a significant portion of the
management areas (i.e., not a well-specific issue). Per CWC § 10727.2, GSAs only need to address
degradation of water quality caused by groundwater management (i.e., extraction and recharge) in the
basin, and are not required to address URs that occurred before January 1, 2015. As such, it is not under
the purview of the GSA to regulate “legacy” constituents of concern. In addition, State, federal, and local
entities have greater authority to enforce water quality standards, especially for anthropogenic-derived
pollutant constituents and water quality issues related to deep percolation of agriculture chemicals (e.g.,
nitrates) are already regulated separately under the ILRP and CV-SALTS. The SWRCB’s Division of Drinking
Water regulates the quality of water served by the single public water system in the 7th Standard Annex
Management Area (the Superior Mutual Water Company [SMW(C]), and the water quality criteria under
which that program operates (i.e., MCLs) is not superseded by SGMA. Further, and most importantly, a
detailed analysis of available data was conducted and a correlation between groundwater quality and
groundwater levels has not been established in the MA Plan area indicating that groundwater extractions
or recharge will not exacerbate degraded water quality conditions in the Management Area, with the
exception of a suspected correlation between groundwater levels and arsenic concentration.

Therefore, SMCs is conservatively developed for arsenic to be consistent with other GSPs in the basin. A
MT and a MO are set for arsenic at the three water quality RMWs using its MCL of 10 ug/L since the most
sensitive beneficial use of groundwater in the Management Area is for potable supply.

Water quality will be monitored annually within the Annex Area. These data will be evaluated regularly,
and if the data suggest that other constituents are actually being affected due to groundwater
management practices (i.e., a causal nexus is established between groundwater extraction or recharge
and water quality), SMCs for other appropriate water quality constituents will be developed as part of the
next 5-year update.

To date, arsenic concentrations in the Management Area have been maintained below the MOs.
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"f‘ﬂ‘""(“f""”ﬂ'&"ﬂ‘ Negization District

Land As demonstrated on the KGA Umbrella GSP subsidence map, there is no Regional Critical Infrastructure
STLHEG LS within the Management Area (i.e., the California Aqueduct and the Friant Kern Canal). In addition, no
significant subsidence and no undesirable results have been observed within the Annex Area. Therefore,
no SMCs have been developed for this indicator at this time. A basin-wide subsidence monitoring program
is developed and will be implemented. The results of this basin-wide monitoring will be reviewed
periodically and the need for SMCs will be assessed, if the data suggest subsidence could affect Regional
or Management Area Critical Infrastructure in the Management Area. Further discussion of the SMC
development for other portions of the basin and subsidence monitoring plan is available in the KGA
Umbrella GSP.

Surface No interconnected surface waters present in Annex area. Groundwater is approximately 260 feet below
Water ground surface or deeper. Therefore, no SMCs have been developed for this indicator.
Depletion

ES.8. Monitoring Network

Figure ES-5

The objectives of the 7% Standard
Monitoring Well Locations

Annex Management Area Monitoring
Network are to: (1) collect sufficient
data for the assessment of the . 1 ® sWID Water Level Monitoring Well
sustainability indicators relevant to the
Management Area, including those for
which SMCs have been set and those

O SWID Water Quality Monitoring Well

@® SMWC Supply Well

@ NORSD Monitoring Well

for which additional data are needed, H

(2) evaluate potential impacts to the "'I
beneficial uses and users of -
groundwater, and (3) assess the o P ——

R . MW-2R S,MV,.!EJ
effectiveness of  Projects and ® e 285/25E33G1503208-004
Management Actions by the 7t IR ; .E.VTWC
B b 1503209-001

Standard Annex Area and nearby
management areas. This MA Plan
outlines the Monitoring Network for
SGMA compliance purposes, which
consists of three representative monitoring siteswells (RMW) for water levels and three RMW for water
quality spaced across the Management Area, with a density of approximately one monitoring well per
3,300 acres. The locations of these wells are shown on Figure ES-5. The figure also shows the locations of
the public water supply wells and NORSD monitoring wells W|th|n the Management Area that area
routlnely monltored for water quality.

compliance network for the Management Area supplements other monitoring networks and programs in
the basin such as DWR California Statewide Groundwater Elevation Monitoring (CASGEM), Central Valley-
Salinity Alternatives for Long-term Sustainability (CV-SALTS), Kern County Water Agency [KCWA]
semiannual groundwater monitoring program, among others, and basin-wide monitoring networks
related to SGMA compliance such as the KGA’s land subsidence network.
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To date, water levels have been maintained above the MO for Chronic Lowering of Groundwater Levels
for all three water level RMWs. Based on the recent measurements, arsenic concentrations are below the
MO at all three water quality RMWSs. As such no URs are currently present within the Management Area.

ES.9. Data Management System

Monitoring data collected within the Management Area will continue to be uploaded to the Data
Management System (DMS) maintained for the basin and reported to the DWR in accordance with the
Monitoring Protocols developed for the basin as described in the KGA Umbrella GSP. In addition, local
data will be stored and managed in a 7™ Standard Annex Management Area-specific DMS. Additional data
collected by SWID and other entities as part of other regular monitoring programs may also be used for
annual reporting and five-year updates for the 7t" Standard Annex Management Area.

ES.10. Project and Management Actions

Achieving sustainability within

the Management Area will Figure ES-6
require the implementation of P&MA Implementation Glide Path
Projects and Management 18,000
. . ’ 16,976 . ini
Actions (P&MAs) and adaptive 100%  Remaining Shortfall
K 16,000 . New Supply & Demand
management. Implementation 0% o duction
. . — 14,000 . - .
of P&MAs is estimated to be & - 80% El"“j’.:r;;‘;'li?[*:';rgf High
phased, with the goal of closing 3 **%% 0%
the identified shortfall by 2040, 510,000 % mVountan RofationalLand
. . dllowing Frogram
as well as in response to @ zono - 20%

s . 40%  mPurchased Recharge-in-
observed groundwater % 6000 _ P:;fccezpad::[:hfgf in
conditions relative to the 3 0%
associated Sustainability ' 20%  mincreased Purchases of
Indicators 2,000 L.638 10% Treated Effluent (b)

, - o

The supply shortfall under 2030 2025 2030 2035 2040
climate change conditions is Y
currently estimated to Dbe 2030 Climate Change Conditions

between -2,333 AFY and -16,976 AFY. For P&MA and funding planning purposes, the upper end of this
range £(-16,976 AFY) is used; this estimate is based on the current KGA “checkbeoek-balance“Checkbook.
Over the next five years, the KGA intends to refine its approach to water budgeting, and therefore the
shortfall values and range may change. As needed, the Management Area will adjust its P&MAs to address
revised shortfall estimates and in response to local groundwater conditions. The anticipated
implementation glide path is illustrated in Figure ES-6. The proposed P&MAs include projects to both
reduce water demand and augment water supply to the area. It is anticipated that by 2040 approximately
10% of the shortfall will be met by demand reduction and 90% will be met by supply augmentation.

Projects to Increase Groundwater Storage/Recharge

1. Evaluation of Potential to Utilize Shafter-Wasco Irrigation District (SWID) Kimberlina Ponds or
Other Facilities for Recharge
2. Evaluation of Potential to Partner in Kern Fan Groundwater Storage Project
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3. 7% Standard Annex Management Area Storage-PondRecharge Project
4. ldentify Opportunities to Utilize Existing Infrastructure
5. On-Farm Groundwater Recharge

Projects to Increase Delivery Flexibility

6. Flat Rock Canal Extension

7. Develop Policy for and Construction of New Interconnections Within SWID’s Conveyance System
and Improve “Bottleneck” Issues

8. Increased Recycled Water Deliveries and Recharge

Management Actions/Policies to Reduce Overall Water Demand

9. On-Farm Water Conservation and Participation in Irrigation Scheduling using Remote Sensing
10. Voluntary Rotational Land Fallowing Program

11. Education of Groundwater Use per Acre

12. Well Dewatering Mitigation Program

13. Mandatory Pumping Restriction and/or Land Fallowing

Figure ES-7
Model Projected Water Levels With and Without P&MA Implementation
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The P&MAs listed above provide a menu of options for water supply augmentation or water demand
reduction that can be implemented in the Management Area. These projects require further analysis and
permitting to determine feasibility and cost-effectiveness. In general, P&MAs being considered for
implementation will be discussed during regular SWID Board Meetings, which are open to the pubilic.
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Additional stakeholder outreach efforts will be conducted prior to and during P&MA implementation.

Based on analysis by the KGA using the basin-wide numerical model, water levels within the Management
Area are expected to remain above the water level MOs and MTs with full implementation of P&MAs by
SWID and the other basin entities. Figure ES-7 shows the projected water levels at each of the three
compliance monitoring wells for the Management Area with and without the implementation of P&MA:s.
In the event that the water level MOs are not maintained for three consecutive years despite the
implementation of P&MAs in the Management Area, as a contingency, SWID will develepimplement a
mandatory pumping restriction and/or land fallowing policy, and work to maintain water levels above the
MTs. Further, if the implemented P&MAs are not meeting the identified glide path, consistent with
coordinated checkbook balance method as it evolves, then the Management Area will adapt and increase
P&MAs to close the shortfall by 2040.

ES.11. GSP Implementation

The MA Plan describes the activities that have been or will be performed by SWID as part of GSRPthe MA
Plan implementation within the 7t" Standard Annex Management Area, with a focus on the first five years.
With the passage of a Proposition 218 election (with a 92% yes vote) in November 2019 and full
annexation by SWID in December 2019, the Annex Area landowners have taken the critical first steps to:
(1) establish a governance structure, (2) become a member of the KGA under SWID, and (3) secure a robust
funding mechanism to support the development of P&MAs and other SGMA-compliance actions. Other
ongoing and planned key GSP implementation activities to be undertaken by the-BistrictSWID over the
next five years include:

e Water level and water quality monitoring and data collection;

e Technical and non-technical coordination with other water management entities within the basin,
including the KGA;

e Continued outreach and engagement with stakeholders;

e Annual reporting and five-year updates, which will include evaluation and updates to the MA Plan,
as appropriate;

e P&MA implementation, including policy development to support GSP implementation; and

e Enforcement and response actions, as necessary.

As shown in Figure ES-6, the Management Area has set a goal to make up for 10% of the total shortfall by
2025, and an additional 30% every five-year period thereafter, closing the total shortfall of -16,976 AFY by
2040. The Management Area plans to have construction of projects complete by 2035 to allow for full use
of the infrastructure before 2040. The Management Area will evaluate its progress towards meeting the
shortfall on an annual basis and will adapt and adjust its P&MA implementation, including increasing
efforts as necessary, to respond to groundwater conditions and the coordinated checkbook method as it
evolves. In addition to the P&MAs to increase supply and reduce demand, Plan—mplementation—will
include-the-developmentandfundingefantmpacteda Well Dewatering Mitigation Program is developed
and funded to address wells impacted by lowering groundwater levels, including agricultural and domestic
supply wells.

The costs of regular/ongoing SGMA Compliance Activities are estimated to be $217,000 per year on
average and the costs of implementation of P&MAs over the next 20 years is currently estimated to be
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$1,416,000 per year for the first five years between 2020 and 2025 and $2,034,000 per year after 2025.
To meet these costs, theBistrictSWID will need to establish new funding sources or increase existing
funding sources. SGMA grants GSAs certain financial authorities (California Water Code [CWC(C] § 10725.4
and 10730 through 10731), including the ability to raise revenue through use of fees, assessments, pump
taxes, and other methods to pay for the costs incurred by the GSA for SGMA compliance. As part of the
annexation into SWID, the Annex Area went through a Proposition 218 process to levy assessments within
this area amounting to over $S7 million over the next five years, primarily for purposes of funding SGMA
compliance activities and P&MAs. Therefore, it is anticipated that Annex Area will meet the estimated
SGMA implementation costs through 2040 through a combination of the following:

District revenue from assessments/fees;

Special assessments/fees for specific projects;
Grant funding or other financing options; and/or
Penalties levied on prohibited activities.

P&MAs and other actions that have been implemented to date include:

MA Plan Area successfully organized and held election under Proposition 218 to fund MA Plan

administration and reporting and MA Plan P&MAs, including the Well Dewatering Mitigation

Program.
Developed a program with Land |Q to increase the accuracy of ET and precipitation measurements

by installing and monitoring weather stations to provide ground truthing of the satellite data.
Developed preliminary plans for construction of two groundwater recharge facilities. One of the

projects is expected to be operational in 2023.
Participated the Subsidence Study and Basin Study being coordinated by the KGA.

Developed implementation policies from the MA Plan to help manage water supplies to achieve

groundwater sustainability.
Implemented voluntary land fallowing program and meeting the 5-year interim goal within the

first two years.
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INTRODUCTION

1. PURPOSE OF THE GROUNDWATER SUSTAINABILITY PLAN (GSP OR PLAN)

The purpose of this Groundwater Sustainability Plan (GSP) Management Area Plan (MA Plan) is to, in
combination with the other Management Area plans being developed by the Kern Groundwater Authority
(KGA) Groundwater Sustainability Agency (GSA) members and GSPs being developed by the KGA GSA and
the other GSAs in the Kern County Subbasin (basin), meet the regulatory requirements set forth in the
three-bill legislative package consisting of Assembly Bill (AB) 1739 (Dickinson), Senate Bill (SB) 1168
(Pavley), and SB 1319 (Pavley), collectively known as the Sustainable Groundwater Management Act
(SGMA). The SGMA defines sustainable groundwater management as “management and use of
groundwater in a manner that can be maintained during the planning and implementation horizon
without causing undesirable results”. Undesirable results are defined by SGMA as any of the following
effects caused by groundwater conditions occurring throughout the basin (California Department of
Water Resources [DWR], 2017):

e Chronic lowering of groundwater levels indicating a significant and unreasonable depletion of
supply;

e Significant and unreasonable reduction of groundwater storage;

e Significant and unreasonable seawater intrusion;

e Significant and unreasonable degraded water quality;

¢ Significant and unreasonable land subsidence; and

e Depletions of interconnected surface water that have significant and unreasonable adverse
impacts on beneficial uses of the surface water.

The 7t Standard Annex Management Area (also referred to herein as the “Annex Area” or “Management
Area”) includes approximately 10,000 acres within the Shafter-Wasco Irrigation District (SWID).
Finalization of annexation of the Management Area was authorized by the Kern County Local Agency
Formation Commission (LAFCO) on 4 December 2019, following passage of a Proposition 218 election on
13 November 2019, with a 92% approval vote. The Management Area overlies a portion of the Kern
County Subbasin, which is designated by the California Department of Water Resources (DWR) as being
in a condition of critical overdraft (DWR, 2016d) and is prioritized under the DWR California Statewide
Groundwater Elevation Monitoring (CASGEM) as a “high priority” basin.

SWID is a member of the multi-agency KGA GSA, which, in coordination with its members, has prepared
an “Umbrella GSP” to document SGMA compliance for its portion of the basin. This Management Area
Plan supplements the information provided in the KGA Umbrella GSP with locally specific information for
the Management Area, including, among other things: (1) development of local historical and projected
water budgets, (2) an assessment of undesirable results and development of Sustainable Management
Criteria specific to the Management Area, (3) identification of a monitoring network to demonstrate
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compliance within the Management Area, and (4) identification of local Projects & Management Actions
(P&MAs) to increase the sustainability of the basin within the Management Area.

The KGA Umbrella GSP and this Management Area Plan have—-beenwere developed to meet SGMA
regulatory requirements by the 31 January 2020 deadline for critically-overdrafted basins while reflecting
local needs and preserving local control over water resources. Together, these documents provide a path
to achieve and document sustainable groundwater management within 20 years following GSP adoption,
promoting the long-term sustainability of locally-managed groundwater resources now and into the
future. This MA Plan was approved for inclusion in the KGA GSA Umbrella GSP by the SWID Board on 11
December 2019 (Appendix G}).

As described below, in coordination with other basin GSAs, the MA Plan has been revised to address the
28 January 2022 comment letter from the California Department of Water Resources (DWR) entitled
Incomplete Determination of the 2020 Groundwater Sustainability Plans Submitted for the San Joaquin
Valley — Kern County Subbasin. The amended version of this MA Plan (in response to DWR comments) was
approved for inclusion in the KGA GSA Umbrella GSP by the SWID Board on 13 July 2022 (Appendix G). It
is recognized that additional, more recent data (i.e., through 2022) are available at the time of preparation
of this amended MA Plan. However, as the MA Plan does not constitute a five-year update to a GSP, but
rather a response to the DWR determination letter, those additional data are not incorporated herein,
with minor exceptions.

1.1. Revisions Made to the MA Plan

The following revisions are made to the MA Plan in response to DWR 28 January 2022 comment letter,
and are consistent with the revision summary tables shown in the KGA GSA Umbrella GSP (excerpted here
as Table INTRO-1 and Table INTRO-2):

e Executive Summary

o Modify Executive Summary sections about Plan Area, Basin Setting, Sustainable
Management Criteria (SMC), P&MAs, and Plan Implementation (and others as necessary),
consistent with what is decided below.

e Plan Area Section (and others as necessary)

o Revise to include mention of hew GSAs formed since 2020 (Arvin GSA, Wheeler-Ridge
Maricopa GSA, and Tejon-Castac Water District [TCWD] GSA) and South of Kern River

(SOKR) GSP.

o Update public meeting summary and coordination with other neighboring management
areas.

e Basin Setting Section 7.4 Groundwater Quality Concerns

o__Add discussion about the recent water guality measurement in 2020. Based on the recent
measurement _in 2020, TDS, nitrate, and arsenic concentrations are below their
recommended SMCL or MCL respectively in all three water gquality Representative
Monitoring Wells (RMWs), indicating that the domestic wells that tap the same local
aquifer are likely similarly not at risk. Arsenic concentrations are below the established
Minimum Threshold (MT), which is further discussed below.
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e Basin Setting Section 7.5 Land Subsidence

O

Add a figure (Figure GWC-13) showing the MA Plan area relative to Regional Critical

Infrastructure within the basin as identified by the KGA GSA. As shown in Figure GWC-13,
the only Regional Critical Infrastructure located within the MA Plan area is a small section
of a high-pressure gas pipeline which the basin GSAs have determined does not warrant
further consideration (i.e., basin is only concerned with the California Aqueduct and the
Friant Kern Canal).

Add a figure (Figure GWC-15) showing the MA Plan area relative to the Interferometric

Synthetic Aperture Radar (INSAR) data that represents total vertical ground surface
displacement between 2015 and 2021. Update Figure GWC-14 (previously Figure GWC-13)
to show recent (2015-2016) land subsidence with the INSAR data. As shown in Figure GWC-
14 and Figure GWC-15, both historical and recent subsidence data indicate that there has
not been significant inelastic subsidence within the MA Plan area. As such, the data indicate
that the Management Area is not at risk given the low level of subsidence observed over
the historical record (1926-2021).

Reiterate argument that subsidence is not a relevant Sustainability Indicator for the MA

Plan, but that basin-level issues in this portion of the basin.

e SMC Sections

Clearly identify Beneficial Users for each applicable Sustainability Indicator.

Update Local Undesirable Results Criteria (i.e., Trigger) for each applicable Sustainability

Indicators to be consistent with basin-wide definition.

For each applicable Sustainability Indicator, clearly identify its relationship with other

Sustainability Indicators, impact to adjacent Management Areas and basins, impact to
Beneficial Users, State/Federal/Local standards, and measurement of MT, as shown in
Table SMC-2. Demonstrate that all SMCs have been met to date.

For Chronic Lowering of Groundwater Levels, add a well age analysis to the justification of

Local Undesirable Results Criteria. Expand the well impact analysis by well types and the
discussion of Well Dewatering Mitigation Program, as shown in Table SMC-2.

For Chronic Lowering of Groundwater Levels, adjust MT based on coordination with

adjacent Management Areas to maintain MT gradient to be similar to the current
groundwater elevation gradient in vicinity of the Management Area, as shown in Table
SMC-2.

For Reduction of Groundwater Storage, add a total usable groundwater storage as

saturated thickness analysis to the justification of Local Undesirable Results Criteria, as
shown in Table SMC-2.

For Degraded Water Quality, several criteria or “tests” are utilized to systematically and

June 2022

transparently assess which constituents warranted the development of SMCs for to be
consistent with the understanding of groundwater conditions, the relationship between
groundwater management (i.e., extraction and recharge to water quality), the regulatory
landscape, and relevant regulations, as discussed in Section 12.4.3. The only constituent
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that passes all of the “tests” is arsenic, and SMC is developed for arsenic. A MT and a MO
are set for arsenic at the three water quality RMWSs using its MCL of 10 ug/L since the most
sensitive beneficial use of groundwater in the Management Area is for potable supply.

e Projects and Management Actions

o

List “Well Dewatering Mitigation Program” and “Mandatory Pumping Restriction and/or

o

Land Fallowing” as P&MAs and assign P&MA number. Note that the MA Plan originally
included these two programs, but they are not identified as P&MAs.

Updated the status of other P&MA:s.

e Plan Implementation Section

O

Add description about the MA Plan Area successfully organized and held election under

Proposition 218 to fund MA Plan administration and reporting and MA Plan P&MAs,
including the Well Dewatering Mitigation Program.

Add description about the program developed with Land 1Q to increase the accuracy of ET

and precipitation measurements by installing and monitoring weather stations to provide
ground truthing of the satellite data.

Add description about the preliminary plans developed for construction of two

groundwater recharge facilities. One of the projects is expected to be operational in 2023.

Add description about the MA Plan Area participating the Subsidence Study and Basin

Study being coordinated by the KGA.

Add description about the implementation policies developed from the MA Plan to help

manage water supplies to achieve groundwater sustainability.

Add description about implementing the voluntary land fallowing program and meeting

June 2022

the 5-year interim goal within the first two years.
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Table INTRO-1. KGA Revision Summary (SMC and MN Matrix)
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

Shafter-Wasco
Irrigation District

MA-2
7TH Standard
Annex

28S/25E 19G RMW-269 -137 ft msl -79 ft msl
Well 31J RMW-248 -137 ft msl -79 ft msl
28S/24E-35C RMW-249 -137 ftmsl -79 ft msl

rablo. R . i he MT j

B e T e

tevents):

A management area exceedance is triggered
when groundwater levels decline below
established MTs in 40% or more of any
representative monitoring wells within the
management area-the-RMWs over four
consecutive bi-annual SGMA required
monitoring events. seasenal-reasurements.

A management area exceedance is triggered
when groundwater levels decline below
established MTs in 40% or more of any
representative monitoring wells within the
management area-the-RMWs over four
consecutive bi-annual SGMA required
monitoring events. seasenal-measurements—

Undesirable-Results-for Degraded-Water

Until additional groundwater level and
groundwater quality information is available
to refine the correlation analysis, it is
considered a local undesirable results for
degraded water quality within the
management area if the arsenic
concentrations exceed the MTs in 40% or
more of the representative monitoring wells
within the management area over two
consecutive annual SGMA required
monitoring events, such that it cannot be
managed to provide drinking water supply
(i.e., that treatment or blending is not possible
or practicable).

Based on the limited to no historical
subsidence observed in the management
area, the lack of regional critical infrastructure
(i.e., the California Aqueduct and the Friant
Kern Canal), and mapping of the Corcoran
clay in the basin which suggests that it does
not extend in the management area,
undesirable results for land subsidence are
not defined.
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Table INTRO-2. KGA Revision Summary 2 (Deficiency 2 Table)
Shafter - Wasco Irrigation District
7th Standard Annex Management Area

Kern Groundwater

Summary of DWR Plan Interpretation

DWR Suggested Corrective Action

Proposed Response

Coordination with Neighboring Districts

Authority GSP
SWID 7t Standard | The KGA GSP Shafter-Wasco Irrigation District management | The KGA GSP must explain the selection of groundwater SWID 7t Standard Annex Management Area will raise the MTs for The SWID 7th Standard Annex MAP (Section
Annex area calculates the minimum thresholds for chronic lowering of | level minimum thresholds for the Shafter-Wasco Irrigation Chronic Lowering of Groundwater Levels by 50 feet based on 4.5.2 Public Meetings Summary) documents the
groundwater levels by “projecting a theoretical future water District Management Area, including how they represent site- | coordination with adjacent Management Areas to maintain the MT direct outreach and coordination efforts with
groundwater elevation based on the assumption that the specific levels of depletion that could cause undesirable gradient to be similar to the current groundwater elevation gradient and | neighboring districts that addressed identified
conditions experienced over the ten-year period 2006-2016 results and the relationship between this sustainability to reduce risk of creating Undesirable results. potential conflicts of MT and MT development
(Spring measurements) continue through 2016 to 2040” at indicator and other sustainability indicators such as Processes.
each of the three well sites. The management area plan claims | degradation of groundwater quality and subsidence, both of | The SMC section of the SWID 7t Standard Annex Map (“the MAP”) will
this is done to be consistent with what is being used by which can be exacerbated by lowering groundwater levels. If | be reorganized to make it more consistent with the DWR BMPs and The MTs within the SWID 7th Standard Annex
surrounding management areas. minimum thresholds were not set consistent with levels Determination Letter. More explicit section headers will be added, MAP have been developed in consideration of
indicating a depletion of supply, the minimum thresholds including Relationship with Other Sustainability Indicators, Impact to and in coordination with the MTs established in
The management area plan examined the impacts of the should be revised accordingly. Adjacent Management Areas and Basins, Impact to Beneficial Users, neighboring water agencies within the Kern
minimum thresholds and measurable objectives on wells State/Federal/Local Standards, and Measurement of MTs. Some Subbasin. The methodology used to develop
within the area and determined that there they would sections will be expanded to better address DWR’s comments on the the MTs is generally consistent with the
potentially experience “excessive dewatering, [buf] the impacts MAP in its Determination Letter. Refinements will be made to approach taken in several surrounding
would not be unreasonable and would be mitigated through an standardize language and triggers to match Basin-wide definitions. Management Areas (i.e., Shafter-Wasco
Impacted Well Mitigation Program.” It's unclear if all the wells Irrigation District Management Area, Rosedale-
in the management area were included in this impact analysis. The MAP will clarify that MTs for Chronic Lowering of Groundwater Rio Brave Water Storage District, and North
Levels were set at levels that would avoid depletion of supply that would | Kern Water Storage District Management Area),
lead to Undesirable Results. Local Undesirable Results criteria in that all of the approaches consider historical
justification will be updated with a well age analysis and an expanded water level trends, well construction information,
well impact analysis by beneficial user category. The MAP will clarify and projected groundwater levels.
that the well impact analysis includes all wells within the Management
Area, including wells compiled from the The SWID 7th Standard Annex Management
stakeholder survey and domestic well information from the DWR Area will raise the MTs and MOs for Chronic
database. Lowering of Groundwater Levels by 50 feet
based on coordination with adjacent
The Impacted Well Mitigation Program that was considered by SWID Management Areas.
landowners and funded in the Proposition 218 in 2019 will be explained
to include more details.
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2. SUSTAINABILITY GOAL

M 23 CCR § 354.24

ocalsustainabilitycoal reis€o with-a 3 o-The basin-wide sustainability goal
being adopted by all GSAs in the Kern County Subbasin; (basin), defined below:

“The sustainability goal of the Kern County Subbasin is to:

e Achieve sustainable groundwater management in the Kern County Subbasin through
the implementation of projects and management actions at the member agency
level of each GSA

e Maintain its groundwater use within the sustainable yield of the basin- as
demonstrated by monitoring and reporting groundwater conditions

e Operate within the established sustainable management criteria, which are based
on the collective technical information presented in the GSPs in the Subbasin.

e Collectively bring the Subbasin into sustainability and to maintain sustainability over
the implementation and planning horizon-.”
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&‘.‘f*tr tler=aVWWasco Irnication District

3. AGENCY INFORMATION
3.1. Name and Mailing Address of the Groundwater Sustainability Agency

M 23 CCR § 354.6(a)

The Kern Groundwater Authority (KGA) Groundwater Sustainability Agency (GSA) is the GSA for the
portion of the Kern County Subbasin of the San Joaquin Valley Groundwater Basin (Department of Water
Resources [DWR] Basin No. 5-022.14) that underlies the 7™ Standard Annex Management Area.

The mailing address for the KGA GSA is:

Kern Groundwater Authority

(c/o Provost & Pritchard Consulting Group)
1800 30th Street, Suite 280

Bakersfield, CA 93301

3.2. Organization and Management Structure of the Groundwater Sustainability Agency

I 23 CCR § 354.6(b)

Per the Joint Powers Agreement (JPA) executed on 22 March 2017, the KGA GSA Board is composed of

one representative from each of the general member agencies (Arvin-Community-Services District {ACSBY;
Arvin-Edison-\Water-Storage District{AEWSD}-Cawelo Water District [CWD], Kern County Water Agency
[KCWA], Kern-Tulare Water District [KTWD], Kern Water Bank Authority [KWBA], North Kern Water

Storage District [NKWSD], Rosedale-Rio Bravo Water Storage District [RRBWSD], Semitropic Water
Storage District [SWSD], Shafter-Wasco Irrigation District [SWID], Southern San Joaquin Municipal Utility
District [SSJMUD], Iejen-eastae\l\#ater—DﬁtFmt—FFGW-D-]—West Kern Water District [WKWD] and Westside
District Water Authority [WDWA}-ard-A
one representative from the County as well as the C|ty of Shafter)

The KGA GSA is governed by a 1612-member Board of Directors. Information regarding current KGA GSA
Board members can be found on the KGA’s website at http://www.kerngwa.com/. Current KGA GSA Board
Members include:

e Board Chairman — DennisMulinsWheelerRidge-MaricopaDan Waterhouse, Semitropic Water
Storage District;

+—Vice Chairman — Jlasen-SelvidgeRosedale-Rio-Bravo-Water Storage District;
Bob Rodri Apvin G ity Services District:

o Kevin-PRascoe, -Arvin-Edison-WaterStorageBrandon Morris, Southern San Joaquin Municipal Utility
District;

e John Gaugel, Cawelo Water District;

e Chad Givins, City of Shafter;

e Royce Fast, Kern County Water Agency;

e Andrew Pandol, Kern-Tulare Water District;

e BillTaubeKim Brown, Kern Water Bank Authority;

e Kevin Andrew, North Kern Water Storage District;
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o Rick-WegisSemitrepicGary Unruh, Rosedale Rio Bravo Water Storage District;
o Mark-FranzRandy Bloemhof, Shafter-Wasco Irrigation District;
lin B s Sard in Municipal Utility District:
5 e Atki TeionC o District:
e Gary Morris, West Kern Water District; and
e Rob Goff, Westside Water Authority.

3.3. Plan Manager

M 23 CCR § 354.6(c)
The KGA GSP Plan Manager is Patricia Poire. Ms. Poire can be reached at:

Patricia Poire, Planning Manager
Telephone: (661) 479-7171

Fax: (661) 479-7172

Email: ppoire@kerngwa.com

3.4. Management Area Plan Manager

The Manager for the development of the Annex Area Management Area Plan is Riek-tger-Ken Bonesteel.
Mr. tgerBonesteel, of Provost & Pritchard Consulting Group, has been hired by SWID to manage the
Management Area Plan for the 7t Standard Annex Management Area independent of the development
of the Management Area Plan for the SWID Management Area. Mr. lgerBonesteel can be reached at:

RiektgerKen Bonesteel, Principal Engineer
Telephone: (209)-829-1685661) 616-5900 EXT. 741740

Email: KBonesteel@ppeng.com

3.5. Legal Authority of the GSA

i 23 CCR § 354.6(d)

The KGA GSA applied for and was granted GSA status under Water Code Section 10723(c). Refer to the
KGA Umbrella GSP for information regarding the Legal Authority of the KGA GSA.

3.6. Estimated Cost of Implementing the GSP and the Agency’s Approach to Meet Costs

M 23 CCR § 354.6(e)

The KGA GSA’s approach to meeting GSP implementation costs is discussed in the Umbrella GSP.
Information on estimated costs to implement the 7t" Standard Annex Management Area Management
Area Plan and SWID’s plan to meet those costs is provided in Section 17.
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3.7.

GSP Organization

This Management Area Plan is organized as follows:

Section Executive Summary provides an executive summary, or overview, of the Management
Area Plan;

Sections 1 through 3 comprise the Introduction, including purpose of this Management Area Plan,
Sustainability Goal for the basin, and the KGA GSA information;

Section 4 provides a description of the geographic areas covered by this Management Area Plan;

Sections 5 through 9 present information about the physical setting, characteristics, and current
conditions of the Management Area, including the identification of data gaps and levels of
uncertainty, which comprise the Basin Setting that serves as the basis for defining and assessing
reasonable Sustainable Management Criteria and Projects and Management Actions.

Sections 10 through 15 define conditions that constitute sustainable groundwater management
for the Management Area, including Undesirable Results, Minimum Threshold, Measurable
Objective, and Interim Milestones. Also presents in these sections is the Monitoring Network for
the Management Area.

Section 16 presents the Projects and Management Actions for the Management Area that can be
maintained over the planning and implementation horizon.

Section 17 presents Plan Implementation, including Estimate of GSP Implementation Costs,
Schedule for Implementation, and requirements for Annual Reporting and Periodic Evaluation.

References and Technical Studies are included at the end of this document.
Supporting information is provided in appendices as follows:

o Appendix A. Stakeholder Communication and Engagement Plan

o Appendix B. Public Comments Received on Draft Management Area Plan

o Appendix C. Methods and Data Used in the Water Budget Spreadsheet Model Approach

o Appendix D. Preparation Checklist for GSP Submittal Completed for SWID 7t" Standard

Annex Management Area

Appendix E. Water Quality Trend Analysis and Sources

o Appendix F._KGA Action Plan Related to Exceedance of Minimum Thresholds for Chronic
Lowering of Groundwater

o Appendix G. Board Resolution

o
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PLAN AREA

4. DESCRIPTION OF THE PLAN AREA
[ 23 CCR § 354.8

This section presents a description of the Plan Area for the 7™ Standard Annex Management Area (also
referred to as “Management Area”), and a summary of the relevant jurisdictional boundaries and other
key land use features potentially relevant to the sustainable management of groundwater in the
Management Area. This section also describes the water monitoring programs, water management
programs, and general plans relevant to the Management Area and their influence on the development
and execution of this Groundwater Sustainability Plan (GSP) Management Area Plan- (MA Plan).

This MA Plan has been revised to address the 28 January 2022 comment letter from the California
Department of Water Resources (DWR) entitled Incomplete Determination of the 2020 Groundwater
Sustainability Plans Submitted for the San Joaquin Valley — Kern County Subbasin. It is recognized that
additional, more recent data (i.e., through 2022) are available at the time of preparation of this amended
MA Plan. However, as the MA Plan does not constitute a five-year update to a GSP, but rather a response
to the DWR determination letter, those additional data are not incorporated herein, with minor

exceptions.

4.1. Summary of Jurisdictional Areas and Other Features

4.1.1. Plan Area Setting

M 23 CCR § 354.8(a)(1)
M 23 CCR § 354.8(b)

The 7t" Standard Annex Management Area overlies a portion of the Kern County Subbasin (basin;
CaliferniaPepartment-of-WaterResources{DWR] Basin 5-022.14). The basin is not adjudicated and no
portion of the basin is being managed under an Alternative plan. The basin is bounded on the north by
the Tulare Lake Subbasin (DWR Basin 5-022.12), the Tule Subbasin (DWR Basin 5-022.13), the Kettleman
Plain Subbasin (DWR Basin 5-022.17) and on the south by the White Wolf Subbasin (DWR Basin 5-022.18).
The 7t Standard Annex Management Area is located roughly in the middle of the basin, just south of the
Shafter-Wasco Irrigation District (SWID) Management Area (Figure PA-1).

The 7t" Standard Annex Area includes approximately 10,000 acres, which was recently annexed by SWID,
which is a member of the multi-agency Kern Groundwater Authority (KGA) Groundwater Sustainability
Agency (GSA) (see Figure PA-1).* There are 1013 other GSAs that are located within the Kern County
Subbasin: Kern River GSA, Greenfield County Water District, Buena Vista Water Storage District, Olcese
GSA, Henry Miller Water District, Semitropic Water Storage District, West Kern Water District, Cawelo
GSA, Pioneer GSA, and-MeEarland-GSA-McFarland GSA, and the South of Kern River GSAs (included Arvin

4 The annexation of the Management Area by SWID was completed in December 2019, following the passage of a Proposition
218 election and approval by the Kern County LAFCO.
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GSA, Wheeler Ridge-Maricopa GSA, and Tejon-Castac Water District [TCWD] GSA). These GSAs were
formed by several other GSA-eligible public agencies in the basin and several are preparing separate GSP
documents that will be coordinated with the GSP prepared by the KGA GSA. Refer to the KGA Umbrella
GSP for the location of these GSAs.

4.1.2. Jurisdictional Boundaries

M 23 CCR § 354.8(a)(3)
i 23 CCR § 354.8(b)

The 7t Standard Annex Management Area falls entirely within Kern County. As shown on Figure PA-1,
agencies near SWID and the 7" Standard Annex Management Area include: Pond Poso Improvement
District, Semitropic Water Storage District, Rosedale-Rio Bravo Water Storage District, Western Acres
Mutual Water Company, Vaughn Water Company, Rosedale-Ranch Irrigation District, North Kern Water
Storage District, and the City of Shafter.

According to the information made available by DWR® through the SGMA Data Viewer, there are no tribal,
state, or federal lands within the 7t Standard Annex Management Area. The California Department of Fish
& Wildlife Buttonwillow Ecological Reserve is located approximately 1 mile west of the Management Area,
within the Semitropic Water Storage District Management Area, but is not shown on Figure PA-1 as it is
outside of the boundaries of the Annex Area.

The 7t Standard Annex Management Area is located within the Kern County General Plan area, the City
of Shafter General Plan area, and the Metropolitan Bakersfield General Plan area. The Kern County
General Plan further identifies the Western Rosedale Specific Plan area, which covers portions of the
Management Area. The Smith’s Corner Specific Plan area, the Mexican Colony — Cherokee Strip Specific
Plan area and the Beech Avenue Specific Plan area are located proximate to, but not within, the
Management Area.

4.1.3. Land Use and Well Density per Square Mile

I 23 CCR § 354.8(a)(4)
I 23 CCR § 354.8(a)(5)
M 23 CCR § 354.8(b)

Agriculture is the primary land use within the 7t Standard Annex Management Area (Figure PA-2), with
approximately 7,800 acres irrigated and used for agricultural purposes. According to the DWR Land Use
Viewer, of the irrigated area in 2014, 35% was used for cultivation of almonds (2,770 acres), 25% for
cultivation of alfalfa and alfalfa mixtures (1,960 acres), 21% for cultivation of wheat (1,660 acres), 8% for
cultivation of corn and sorghum (600 acres), and the remaining 11% for other crops (850 acres) (Figure
PA-2). These lands are irrigated primarily with groundwater. Portions of the agricultural lands also receive
recycled water from the North of River Sanitary District (NORSD) Wastewater Treatment Plant (WWTP).

In addition, portions of the Management Area are used for dairies, industrial use, and some rural
residential use. The Superior Mutual Water Company (SMWC) supplies portions of the 7t" Standard Annex

5 SGMA Data Viewer: https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer, accessed on 22 May 2019.
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Management Area with both industrial and domestic water supply. Groundwater is used to meet all of
these municipal and industrial (M&I) water demands.

Figure PA-3 shows the density of wells per square mile within the 7t" Standard Annex Management Area,
based on Well Completion Report records compiled by DWR.® According to these records, 55 production
wells, seven domestic wells, and one public supply well have been installed within the 17 Public Land
Survey System (PLSS) sections that fall partially or entirely within the Management Area.”?

4.1.4. Communities Dependent Upon Groundwater

Limited population resides within the 7t" Standard Annex Management Area. As shown on Figure PA-4,
no areas within the Management Area are zoned as residential or rural residential. A small population,
approximately 61 people,® rely on water served by the SMWC, which relies solely on groundwater.
SMW(C's service area extends beyond the Management Area and is the only public water system within
the Management Area; SMWC has been an active participant in the MA Plan development process. In
addition, approximately seven private domestic wells may be present within the Management Area based
on well completion report information made available through DWR.

4.2. Water Resources Monitoring and Management Programs

4.2.1. Existing Monitoring Programs in the 7t" Standard Annex Management Area

M 23 CCR § 354.8(c)
M 23 CCR § 354.8(d)

The KGA Umbrella GSP provides a detailed description of the existing groundwater, surface water, and
subsidence monitoring networks and programs in the basin. Those located in the vicinity of the
Management Area are identified and briefly discussed below.

The NORSD WWTP routinely monitors groundwater at its facility, including groundwater levels, and
selected groundwater quality constituents. This monitoring is performed pursuant to a Waste Discharge
Requirement (WDR) Order from the Central Valley Regional Water Quality Control Board (CVRWQCB).

The California Statewide Groundwater Elevation Monitoring (CASGEM) Program tracks long-term
groundwater elevation trends in groundwater basins throughout California. The program’s mission is to
establish a permanent, locally-managed program of regular and systematic monitoring in all of California's
alluvial groundwater basins. SWID has been a Monitoring Entity under the CASGEM Program since 2011;
however, the Management Area is not currently included within its CASGEM monitoring network. It is

6 DWR Well Completion Report Map Application
website:https://dwr.maps.arcgis.com/apps/webappviewer/index.html?id=181078580a214c0986e2da28f8623b37, accessed
on 15 November 2018.

7 Based on information provided by the Superior Mutual Water Company (SMWC), two production wells are currently located
within the Management Area.

8 Each PLSS section represents approximately 1 square mile of area (i.e., 640 acres).

% Population served by Superior Mutual Water Company was obtained from SDW!IS website, accessed on 4 March 2019.
https://sdwis.waterboards.ca.gov/PDWW/index.jsp
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&‘.‘f*tr tler=aVWWasco Irnication District

anticipated that the SWID will extend its monitoring network to include the Management Area in the
future as part of SGMA implementation.

Of particular relevance to groundwater is the Central Valley-Salinity Alternatives for Long-term
Sustainability (CV-SALTS) process. CV-SALTS is a collaborative stakeholder driven and managed program
to develop sustainable salinity and nitrate management planning for the Central Valley. The Kern Subbasin
is a Priority 2 basin for nitrate management. i
beg+n+n—2924—as—deseﬁbed—m—ﬂqe—KGA—G§A—s—Umb%eHa—G§P—Further water quality issues related to deep
percolation of agricultural chemicals such as nitrate are also regulated under the Irrigated Lands
Regulatory Program (ILRP).

Land subsidence data within and in the vicinity of the Management Area is available through the vertical
displacement estimates derived from Interferometric Synthetic Aperture Radar (InSAR) data that are
collected by the European Space Agency (ESA) Sentinel-1A satellite and processed by TRE ALTAMIRA Inc.
TRE).

Additional groundwater and surface water monitoring programs are active within the Kern County
Subbasin (e.g., Kern County Water Agency [KCWA] semiannual groundwater monitoring program,
California Data Exchange Center [CDEC], Groundwater Ambient Monitoring and Assessment Program
[GAMA], United States Geological Survey [USGS] National Water Information System, Kern Fan Monitoring
Committee [KFMC], Semitropic Water Storage District Water Banking Project, etc.), but there are limited
monitoring points within or proximate to the 7t Standard Annex Management Area. These programs are
discussed in the KGA Umbrella GSP.

The water resource monitoring programs active in the region are not expected to limit operational
flexibility in the 7" Standard Annex Management Area portion of the basin.

4.2.2. Water Management Programs in the 7'" Standard Annex Management Area

M 23 CCR § 354.8(c)
1 23 CCR § 354.8(d)

The 7t" Standard Annex Management Area is included in the June 2014 Poso Creek Integrated Regional
Water Management Plan (Poso Creek IRWMP). SWID was involved in the development of the 2014 Poso
Creek IRWMP, which occurred prior to the annexation of the Management Area. The IRWMP is currently
being updated and is expected to be complete in 2019. The Poso Creek IRWM Region covers portions of
northern Kern County and a small portion of southern Tulare County.

The primary and secondary goals for the Poso Creek Region, according to the Poso Creek IRWMP, include
the following:

e Primary Goals:
o No.1 - maintain and enhance water supply reliability;
o No.2 —improve operational efficiency and flexibility;
o No.3 —reduce water demand;
o No.4 — protect quality of water supply;

o No.5 —maintain economic viability of water use in region;
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e Secondary Goals:
o No.6 — practice regional resource stewardship and environmental awareness; and
o No.7 —improve flood management.

The Resource Management Strategies (RMSs) considered by the Poso Creek IRWMP to be most applicable
to the Poso Creek Region are the ongoing water management activities that are being practiced by the
districts, communities, and environmental organizations in the Poso Creek Region.

The 2014 Poso Creek IRWMP identified specific water resources projects planned and being implemented
in the Poso Creek Region, none of which are located within the 7t Standard Annex Management Area.
Several projects located just north of the Management Area were identified in the 2014 Poso Creek
IRWMP, including:

e GW-Banking (SWID at Kimberlina): Expand direct recharge facilities;
e Shafter-Wasco/Semitropic Intertie on Kimberlina Road: Modify water conveyance systems;
e Shafter-Wasco/Semitropic Intertie on Madera Avenue: Modify water conveyance systems; and

e South Shafter Wastewater Treatment Plant Update: Assist economically-disadvantaged
communities (wastewater treatment).

IRWMP and GSP development are complimentary management processes. To the extent that the issues
identified for the greater IRWMP region affect the 7t" Standard Annex Management Area, these issues are
identified in the following sections of this Management Area Plan. The implementation of this
Management Area Plan will contribute to the sustainable use of water supplies within the IRWMP region.
Similarly, the IRWM program is not expected to limit operational flexibility in the Management Area.

4.2.3. Conjunctive Use in the 7t" Standard Annex Management Area

M 23 CCR § 354.8(e)

There are no formal conjunctive use conveyance systems within the 7" Standard Annex Management
Area. Recycled water deliveries from the NORSD WWTP supplement and offset groundwater use to meet
irrigation demands in portions of the Management Area. The coordinated use of these water resources is
not expected to limit operational flexibility in the 7t Standard Annex Management Area.

4.3. Land Use Elements or Topic Categories of Applicable General Plans

4.3.1. Kern County General Plan

I 23 CCR § 354.8(f)(1)
I 23 CCR § 354.8(f)(2)
I 23 CCR § 354.8(f)(3)

The 7t Standard Annex Management Area is located within the Kern County General Plan area (Kern
County, 2009). The current Kern County General Plan was first adopted in 2004 and has undergone several
amendments, the most recent amendment was approved in 2009 (General Plan). The County is currently
working to update its General Plan through 2040, with completion of the “2040 General Plan” expected
in 2019. This section identifies relevant policies in the current General Plan that could: (1) affect water
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demands in the 7t Standard Annex Management Area (e.g., due to population growth and development
of the built environment), (2) influence the Management Area Plan’s ability to achieve sustainable
groundwater use, and (3) affect implementation of General Plan land use policies.

Figure PA-4 shows the current General Plan land use designations within the 7™ Standard Annex
Management Area. The land use designations include primarily agriculture, industrial, and rural
residential. These designations are generally consistent with the predominantly agricultural land use
within the 7™ Standard Annex Management Area as shown in Figure PA-2.

The General Plan identifies several Specific Plan areas in the vicinity of the Management Area. The
Western Rosedale Specific Plan area includes approximately 320 acres of the southeast portion of the 7t
Standard Annex Management Area (Figure PA-4). In addition, the Smith’s Corner Specific Plan area, the
Mexican Colony — Cherokee Strip Specific Plan area and the Beech Avenue Specific Plan area are located
proximate to the Management Area.

The Land Use, Open Space, and Conservation Element (Chapter 1) of the General Plan includes the
following goals, policies, and implementation measures that are related to groundwater or land use
management, and that could potentially influence the implementation of this Management Area Plan.

Physical and Environmental Constrains

¢ Implementation Measure C. Cooperate with the Kern County Water Agency to classify lands in the
County overlying groundwater according to groundwater quantity and quality limitations.

Public Facilities and Services

e Goal 5. Ensure that adequate supplies of quality (appropriate for intended use) water are available
to residential, industrial, and agricultural users within Kern County.

e Goal 7. Facilitate the provision of reliable and cost-effective utility services to residents of Kern
County.

e Policy 2. The efficient and cost-effective delivery of public services and facilities will be promoted
by designating areas for urban development which occur within or adjacent to areas with adequate
public service and facility capacity.

o Policy 2.a. Ensure that water quality standards are met for existing users and future
development

Residential
e Goal 6. Promote the conservation of water quantity and quality in Kern County.

e Goal 7. Minimize land use conflicts between residential and resource, commercial, or industrial
land uses.

Industrial

e Goal 2. Promote the future economic strength and well-being of Kern County and its residents
without detriment to its environmental quality.

Resource
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e Policy 7. Areas designated for agricultural use, which include Class | and Il and other enhanced
agricultural soils with surface delivery water systems, should be protected from incompatible
residential, commercial, and industrial subdivision and development activities.

e Policy 10. To encourage effective groundwater resource management for the long-term economic
benefit of the County the following shall be considered:

o Policy 10.a. Promote groundwater recharge activities in various zone districts.
o Policy 10.c. Support the development of groundwater management plans.

o Policy 10.d. Support the development of future sources of additional surface water and
groundwater, including conjunctive use, recycled water, conservation, additional storage
of surface water and groundwater and desalination.

General Provisions

e Goal 1. Ensure that the County can accommodate anticipated future growth and development
while maintaining a safe and healthful environment and a prosperous economy by preserving
valuable natural resources, guiding development away from hazardous areas, and assuring the
provision of adequate public services.

e Policy 40. Encourage utilization of community water systems rather than the reliance on individual
wells.

e Policy 41. Review development proposals to ensure adequate water is available to accommodate
projected growth.

e Policy 45. New high consumptive water uses, such as lakes and golf courses, should require
evidence of additional verified sources of water other than local groundwater. Other sources may
include recycled stormwater or wastewater.

¢ Implementation Measure U. The Kern County Environmental Health Services Department will
develop guidelines for the protection of groundwater quality which will include comprehensive
well construction standards and the promotion of groundwater protection for identified degraded
watersheds.

The above goals, policies and implementation measures established by the General Plan are
complementary to sustainable groundwater management of the 7™ Standard Annex Management Area
relative to future land use development and conservation (i.e., the General Plan encourages development
of the County’s groundwater supply to ensure that existing users have access to high quality water, and
states that future growth should be accommodated only while ensuring that adequate high-quality water
supplies are available to existing and future users). Successful implementation of this Management Area
Plan will help to ensure that the 7" Standard Annex Management Area groundwater supply is managed
in a sustainable manner, and will provide routine reporting of groundwater conditions that Kern County
and others can use to inform local decisions on growth and development. Therefore, implementation of
General Plan policies is not expected to affect the ability of the Management Area to achieve groundwater
sustainability. Likewise, implementation of this Management Area Plan is not anticipated to significantly
affect the water supply assumptions or land use plans over the planning horizon. Given that the General
Plan is being updated concurrently with the development of this Management Area Plan, and the County
has been engaged in the process of GSP development through its past participation in the KGA GSA, it is
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anticipated that the 2040 General Plan would take into account this Management Area Plan and utilize
consistent water supply assumptions over the 2040 planning horizon.

4.3.2. City of Shafter General Plan

M 23 CCR § 354.8()(1)
M 23 CCR § 354.8(f)(2)
M 23 CCR § 354.8(f)(3)

The eastern portion of the 7t" Standard Annex Management Area is also located within the City of Shafter
General Plan area (City of Shafter, 2005). This section identifies relevant policies in the City of Shafter
General Plan that could potentially affect water management in the Management Area.

Land use designations identified by the City of Shafter General Plan within the 7™ Standard Annex
Management Area include agriculture/open space, industrial (facilities associated with various industrial,
warehouse, and distribution uses), and resource management (facilities associated with the extraction of
mineral resources). These designations are generally consistent with the predominantly agricultural land
use within the 7t Standard Annex Management Area and land use designations used by the Kern County
General Plan.

The Land Use Program (Chapter Il) of the City of Shafter General Plan includes the following objectives
and policies that are related to groundwater or land use management, and that could potentially influence
the implementation of this Management Area Plan.

Land Use Organization

e Objective. Organize Shafter’s physical environment into a logical, functional, and visually pleasing
pattern, defining the amount, location, and distribution of various types of land uses within the
City and its General Plan study area.

e Policy 3. Maintain a buffer of agricultural and rural residential uses surrounding Shafter’s
urbanizing core area to provide a physical separation between the area and industrial uses to the
east, south, and southeast.

Agricultural/Open Space Uses

e Objective. Recognize and retain commercial agriculture as a desirable land use and as a major
segment of the community’s identity and economic base.

e Policy 1. Recognize that the agricultural land use designation indicates the intended long- term
developed use of land in the same manner as other General Plan land use designations, and not
as a temporary “holding zone.”

o Policy 1a. Apply agricultural land use designations only to areas or parcels capable of
supporting long-term production of food, fiber, or plant materials, maintaining agricultural
production as the highest priority use within lands designated for agricultural use.

o Policy 1b. Avoid designating lands for long-term agricultural use in locations where they
will be surrounded by lands designated for incompatible urban and rural development.
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o Policy 1c. Ensure that adequate land is designated for urban and rural development to
meet long-term needs for housing, employment, shopping, recreation, and other non-
agricultural activities.

o Policy 1d. Recognize that Shafter General Plan land use map is a plan for the ultimate build
out of the community, and not a projection of land use needs for a particular date. Thus, it
is not intended that, in the future, as build out approaches, the General Plan be modified
to provide for further expansion of lands designated for urban and rural uses.

e Policy 3. Maintain the viability of commercial agricultural operations within areas designated for
agricultural use by requiring appropriate minimum parcel sizes and limiting the intensity of
permitted land uses.

e Policy 4. Limit the extension of urban services into or through areas that are designated for
agricultural uses, and avoid their inclusion in assessment districts and other financing mechanisms
intended for the provision of urban services and facilities.

e Policy 5. Within lands designated for rural residential or urban development, permit existing
agricultural operations as interim uses, protecting their continued operation through the
implementation of a right-to- farm ordinance and the provision of suit- able buffers as part of new
development proposed on adjacent land.

e Policy 6. Promote regulations that allow farmers to manage their operations in an efficient,
economic manner with minimal conflict from non-agricultural uses.

e Policy 8. Within areas currently under agricultural production, as well as areas designated for
industrial use, support the retention and development of agriculturally related industries and
support services (e.g., food processing, storage yards, equipment sales and rentals, etc.) to assist
in maintaining the long-term economic viability of lands designed for agricultural use.

e Policy 9. Work with Kern County to protect lands designated for agricultural use, minimizing the
influence of speculative land transactions on the price of farmland, and providing incentives for
long-term agricultural use.

e Policy 11. Pursue an Agricultural Conservation Easement program pursuant to the California
Farmland Conservancy Program (Public Resources Code [PRC] § 10200 et. seq.).

o Policy 11a. Identify specific target areas and strategies for the establishment of
conservation easements and fee title acquisition.

The Public Services and Facilities Program (Chapter IV) of the City of Shafter General Plan includes the
following goal, objectives and policies that are related to groundwater or land use management, and that
could potentially influence the implementation of this Management Area Plan.

e Goal. To provide for the ongoing provision and timely expansion of high quality public services and
infrastructure for existing and future residents and businesses.

Sewer Facilities

e Objective. Provide a wastewater collection, treatment, and disposal system capable of meeting
the daily and peak sewer service needs of existing and future residences, businesses, and other
uses during peak use conditions without exhibiting restricted flow (except for force mains) or
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exceeding the rated capacity of the Shafter- North of the River Regional Wastewater Treatment
Facility.

e Policy 4. Encourage water conservation as a means of reducing sewage generation and the need
for expanding sewage treatment capacity.

e Policy 5. Work with the NORSD and Kern County to explore and develop uses for treated
wastewater. Where reclaimed wastewater can be economically delivered, encourage the
installation of dual water systems and facilitate the use of reclaimed water sup- plies for irrigation
and industrial purposes.

e Policy 6. Incorporate expected reductions in sew- age flow projections and the need for sewage
treatment capacity resulting from water conservation programs based on actual experience with
the implementation of such programs.

Drainage and Flooding

e Objective. Protect structures for human occupancy and roadways identified as evacuation routes
from inundation during the 100-year flood event.

e Policy 1. Require dedication and improvement of stormwater detention, retention, and
conveyance facilities as a condition of approval for new development where needed to protect on-
site and downstream development from flooding.

e Policy 2. Require adequate infrastructure to be in place and operational prior to occupancy of new
development, such that new development will not negatively impact the performance of drainage
facilities serving existing developed areas.

e Policy 3. Where they are required, design retention and detention facilities as multi-use recreation
areas, where safe and feasible.

e Policy 4. Require implementation of Best Management Practices in the design of drainage systems
to reduce discharge of non-point source pollutants originating in streets, parking lots, paved
industrial work areas, and open spaces involved with pesticide applications.

Coordination with Service Agencies

e Objective. To maintain coordinated implementation of Shafter’s planning and development
review programs with the expansion of services and facilities provided by outside agencies within
the City.

e Policy 1. Provide relevant services with timely information on the developments being reviewed
by the City, and involve these agencies in the review process.

e Policy 2. On an annual basis, meet with service agencies operating within the City of Shafter to
review the relationship between the City’s growth projections and the agencies’ ability to provide
services and facilities.

The Environmental Management Program (Chapter VI) of the City of Shafter General Plan includes the
following objectives and policies that are related to groundwater or land use management, and that could
potentially influence the implementation of this Management Area Plan.

Open Space
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Objective. Maintain and preserve a comprehensive open space system and its associated natural
resources by protecting agricultural and oil production lands where appropriate; providing parks
for active and passive recreation; and by preserving natural, scenic, and other open space
resources.

Policy 1. Establish a comprehensive system of open space that is available to the public, including
facilities for organized recreation; active informal play; passive recreation; and enjoyment of the
natural environment.

Policy 2. Protect the viability of lands for agricultural use through the policies set forth in Section
2.4 of the General Plan Land Use Program.

Water Resources

Objective. Provide adequate water supplies to meet present and future needs for domestic
consumption and emergencies, while obtaining maximum benefit from limited water resources.

Policy 1. Promote water conservation through application of appropriate landscaping and site
planning techniques which may include:

o Use of drought-tolerant vegetation in landscaping in new subdivisions and
commercial/industrial developments.

o Use of reclaimed water for large-scale irrigation and for dust control during grading where
such water can be economically delivered; and

o Installation of computerized irrigation controllers and drip irrigation systems.

Policy 2. To ensure that land use changes will not adversely affect the groundwater basin,
applicants for General Plan and zoning ordinance amendments shall provide a factual statement
of the following:

o Current water demand: The amount of water necessary to support development under
existing general plan and zoning designations.

o Proposed water demand: The amount of water necessary to support development under
the proposed General Plan and zoning designations.

o Potential conservation: The amount of water that can be conserved by application of water
conservation techniques in the proposed project.

o Water from new sources: The amount of water necessary that can be specifically
committed to this project.

Policy 3. Require new development to be equipped with water conservation devices, including
dual water systems where reclaimed wastewater can be economically provided.

Policy 4. Work with the North of the River Sanitation District to facilitate the use of reclaimed
wastewater.

Policy 5. As a part of the City’s environmental review process, evaluate potential water
consumption of proposed uses, identifying uses that will consume large quantities of water, and
apply appropriate mitigation measures to reduce water consumption.
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e Policy 6. Cooperate with Kern County to ensure that all development projects within the Planning
Area comply with discharge permit requirements established by the Regional Water Quality
Control Board.

e Policy 7. Secure supplemental water supplies as needed to avoid groundwater overdraft.

e Policy 8. Protect existing water recharge facilities from incompatible land uses to ensure their
continuing operation.

e Policy 9. Protect the existing groundwater basin by promoting informational programs on ways to
reduce water usage in homes and businesses.

e Policy 10. Protect surface waters from the potentially adverse impacts associated with urban
runoff.

e Policy 11. Promote the multiple use of surface water resources, such as combining water re-
charge capacity in flood control basins, recreational areas, and waterfowl! habitat areas.

Mineral Resources

e Objective. Provide for the proper management of mineral resources within the General Plan study
area.

e Policy 1. Protect areas with significant mineral resources from incompatible uses.

e Policy 2. Ensure that the development of mineral extraction operations minimizes the impacts that
the extraction operation will have on existing and future adjacent land uses.

e Policy 3. Protect the environment in and around mineral processing operations, including:
o Minimizing the visual impacts of the processing operation;
o Avoiding, whenever possible, the large-scale displacement or earth;
o Protecting the watershed from runoff; and
o Minimizing biological resource impacts.

e Policy 4. The locations of all oil or gas wells on proposed development sites shall be identified in
development plans. Project sponsors of development containing existing or former oil or gas wells
shall submit documentation demonstrating that all abandoned wells have been properly
abandoned pursuant to the requirements of the California Department of Conservation Qil, Gas,
and Geothermal Resources.

The above goals, objectives and policies established by the City of Shafter General Plan are complementary
to sustainable groundwater management of the 7t" Standard Annex Management Area relative to future
land use development and conservation. Successful implementation of this Management Area Plan will
help to ensure that the 7™ Standard Annex Management Area groundwater supply is managed in a
sustainable manner. Therefore, implementation of City of Shafter General Plan policies is not expected to
affect the ability of the Management Area to achieve groundwater sustainability. Likewise,
implementation of this Management Area Plan is not anticipated to affect the City of Shafter’s water
supply assumptions or land use plans.
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4.3.3. Metropolitan Bakersfield General Plan

M 23 CCR § 354.8(f)(1)
M 23 CCR § 354.8(f)(2)
M 23 CCR § 354.8(f)(3)

The southeast portion of the 7t" Standard Annex Management Area (approximately 320 acres) falls within
the Metropolitan Bakersfield General Plan planning area (City of Bakersfield, 2016). The current City
General Plan was first adopted in 2002 and updated in January 2016 (City General Plan). This section
identifies relevant policies in the City General Plan that could potentially affect water management in the
Management Area.

The City General Plan land use designations include primarily residential - low density, residential - rural,
residential - suburban, resource - extensive, open space - slopes (areas with greater than equal to thirty
percent slope), and open space (floodplains and resource management areas and agriculture uses). These
designations are generally consistent with the predominantly agricultural land use within the 7t Standard
Annex Management Area shown in Figure PA-2.

The Land Use Element (Chapter 1) of the City General Plan includes the following goals, policies, and
implementation measures that are related to groundwater or land use management, that could
potentially influence the implementation of this Management Area Plan.

e Goal 6. Accommodate new development that is sensitive to the natural environment, and
accounts for environmental hazards.

e Policy 77. Allow for the continuance of agricultural uses in areas designated for future urban
growth.

e Policy 79. Provide for an orderly outward expansion of new "urban" development (any
commercial, industrial, and residential development having a density greater than one unit per
acre) so that it maintains continuity of existing development, allows for the incremental expansion
of infrastructure and public services, minimizes impacts on natural environmental resources, and
provides a high-quality environment for living and business.

e Policy 80. Assure that General Plan Amendment proposals for the conversion of designated
agricultural lands to urban development occur in an orderly and logical manner giving full
consideration to the effect on existing agricultural areas.

¢ Implementation 7. Environmental Review. Local guidelines for project processing shall reflect
California Environmental Quality Act (CEQA) Guidelines which state that the environmental effects
of a project must be taken into account as part of project consideration.

The Conservation Element (Chapter V) of the City General Plan includes the following goals, policies, and
implementation measures that are related to groundwater or land use management, that could
potentially influence the implementation of this Management Area Plan.

Mineral Resources

e Goal 4. Protect land, water, air quality and visual resources from environmental damage resulting
from mineral and energy resource development.
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Soils and Agriculture

Goal 2. Promote soil conservation and minimize development of prime agricultural land.

Goal 3. Establish urban development patterns and practices that promote soil conservation and
that protect areas of agricultural production of food and fiber crops, and nursery products.

Policy 4. Monitor the amount of prime agricultural land taken out of production for urban uses or
added within the plan area

Policy 10. Encourage landowners to retain their lands in agricultural production.

Policy 14. When considering proposals to convert designated agricultural lands to nonagricultural
use, the decision-making body of the City and County shall evaluate the following factors to
determine the appropriateness of the proposal: Ability to be provided with urban services (sewer,
water, roads, etc.).

Water Resources

Goal 1. Conserve and augment the available water resources of the planning area.
Goal 2. Assure that adequate groundwater resources remain available to the planning area.

Goal 3. Continue cooperative planning for and implementation of programs and projects which
will resolve water resource deficiencies and water quality problems.

Goal 5. Achieve a continuing balance between competing demands for water resource usage.

Goal 6. Maintain effective cooperative planning programs for water resource conservation and
utilization in the planning area by involving all responsible water agencies in the planning process.

Policy 1. Develop and maintain facilities for groundwater recharge in the planning area

Policy 2. Minimize the loss of water which could otherwise be utilized for groundwater recharge
purposes and benefit planning area groundwater aquifers from diversion to locations outside the area.

Policy 3. Support programs to convey water from other than San Joaquin Valley basin sources to the
planning area.

Policy 4. Support programs and policies which assure continuance or augmentation of Kern River
surface water supplies.

Policy 5. Work towards resolving the problem of groundwater resource deficiencies in the upland
portions of the planning area.

Policy 6. Protect planning area groundwater resources from further quality degradation.

Policy 7. Provide substitute or supplemental water resources to areas already impacted by
groundwater quality degradation by supporting facilities construction for surface water diversions.

Policy 8. Consider each proposal for water resource usage within the context of total planning area
needs and priorities-major incremental water transport, groundwater recharge, flood control,
recreational needs, riparian habitat preservation and conservation.

Policy 9. Encourage and implement water conservation measures and programs.
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¢ Implementation measure 2. Support all financially feasible and practical groundwater projects, for the
augmentation of groundwater recharge for the south San Joaquin Valley basin by the construction
and operation of additional recharge facilities or the importation of additional water for basin
recharge.

e Implementation measure 5. Initiate and/or support planning, financing, construction and
implementation programs for supplying upland portions of the planning area having groundwater
deficiencies with an adequate water supply.

¢ Implementation measure 10. Support additional water conservation measures and programs of
benefit to the planning area.

The above goals, policies and implementation measures established by the City General Plan are
complementary to sustainable groundwater management of the 7™ Standard Annex Management Area
relative to future land use development and conservation. The City General Plan establishes as a general
goal for groundwater management to reach a condition of "safe yield" for the groundwater basin.
Furthermore, it acknowledges the need to provide a stable water supply and considers water resources
as a major factor for development decisions. Successful implementation of this Management Area Plan
will help to ensure that the 7t Standard Annex Management Area groundwater supply is managed in a
sustainable manner. Therefore, implementation of City General Plan policies is not expected to affect the
ability of the Management Area to achieve groundwater sustainability. Likewise, implementation of this
Management Area Plan is not anticipated to affect the City’s water supply assumptions or land use plans.

4.3.4. Well Permitting Process

M 23 CCR § 354.8(f)(4)

Well permits within the 7t" Standard Annex Management Area are issued by the Kern County Public Health
Services Department (KCPHSD) Water Well Program. The Water Well Program issues permits to construct,
reconstruct and destroy water wells. All wells must be constructed in accordance with Kern County
Ordinance Code, Section 14.08, and the State Department of Water Resources' Bulletin 74-81 and Bulletin
74-90, except as modified by subsequent revisions. The ordinance requires, among other things, that
domestic and agricultural wells be installed a minimum distance from potential pollution and contaminant
sources, water quality be tested for new and reconstructed wells, an NSF 61 Approved flowmeter be
installed, and the final well construction be inspected by County staff. Recently, the KCPHSD released a
supplemental well application for wells intended to be installed in overdrafted basins. This new form
additionally requires water district and GSA information, and grants GSAs review power.

Executive Order (EO) N-7-22 was signed by Governor Newsom on 28 March 2022 and amends prior
proclamations for states of emergency due to California’s ongoing drought conditions. The KGA GSA, in
coordination with other Basin GSAs, are working with the County of Kern to implement the EQ’s new well-
permitting requirements

4.3.5. Implementation of Land Use Plans Outside the Basin

M 23 CCR § 354.8(f)(5)

Given that the 7t" Standard Annex Management Area is located roughly in the center of the basin (inset
on Figure PA-1), land use plans outside of the basin would not be expected to have any discernable
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impacts on the ability of the Management Area to achieve sustainable groundwater management.
Potential impacts to areas the basin boundaries are acknowledged in the KGA Umbrella GSA, Section 2.1.3.

4.4. Additional GSP Elements

M 23 CCR § 354.8(g)
Per California Water Code Section 10727.4, a GSP shall include, where appropriate and in collaboration
with the appropriate agencies, all of the following:
1) Control of saline water intrusion

Because the basin is located far from coastal areas, seawater intrusion is not considered to be an issue
and therefore no control measures for saline water intrusion have been established.

2) Wellhead protection

The Kern County Public Health Services Department Water Well Program issues permits to construct,
reconstruct and destroy water wells (see Section 4.3.4 Well Permitting Process).

3) Migration of contaminated groundwater

The mitigation, remediation, and management of groundwater contamination plumes is regulated in the
basin by the CVRWQCB, Department of Toxic Substances Control (DTSC), and the County of Kern. As
discussed in Section 7.4.2 Point-Source Contamination Sites, there are no identified sites within the
Management Area that would be expected to have a significant impact on groundwater.

4) Well abandonment and well destruction program

The Kern County Public Health Services Department Water Well Program issues permits to construct,
reconstruct and destroy water wells (see Section 4.3.4 Well Permitting Process).

5) Replenishment of groundwater extractions

The groundwater system underlying the 7t Standard Annex Management Area is recharged from several
sources, including return flow from excessive irrigation water, percolation from the North of River Sanitary
District (NORSD) unlined ponds, and percolation from precipitation (see Section 6.3.4 Recharge and
Discharge Areas).

6) Conjunctive use and underground storage

There are no formal conjunctive use conveyance systems within the 7™ Standard Annex Management
Area (see Section 4.2.3 Conjunctive Use in the 7th Standard Annex Management Area). Portions of the
Management Area obtains recycled water deliveries from the NORSD WWTP to offset groundwater use.

7) Well construction policies

The Kern County Public Health Services Department Water Well Program issues permits to construct,
reconstruct and destroy water wells (see Section 4.3.4 Well Permitting Process).

8) Groundwater contamination cleanup, recharge, diversions to storage, conservation, water recycling,
conveyance, and extraction projects
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There are no open groundwater contamination cleanup sites within the 7t Standard Annex Management
Areal® (see Section 7.4.2 Point-Source Contamination Sites for closed cleanup sites); oversight of
groundwater contamination cleanup in this area is provided by the CVRWQCB, DTSC, and County of Kern.

SWID recently adopted a Buried Recharge policy that policy that allows for on-farm water banking within
the District. Given this, the landowners in the Management Area may now purchase and recharge non-
SWID water on their own properties, as well as those within the original SWID boundary.

While no formal water management efficiency program exists, individual growers have adapted water
conservation and irrigation efficiency practices as part of their growing practices.

As discussed in Section 6.3.6 Source and Point of Delivery for Imported Water Supplies, recycled water
produced by the NORSD WWTP is used for crop irrigation within portions of the Management Area to
offset the use of groundwater.

There are currently no conveyance or extraction projects underway in the Management Area; as discussed
under Section 16.2 List of Projects and Management Actions, a new canal is contemplated as a potential
management action for the Management Area.

9) Efficient water management practices

The 7t" Standard Annex Management Area is included in the June 2014 Poso Creek IRWMP and the IRWMP
is currently being updated (see Section 4.2.2 Water Management Programs in the 7th Standard Annex
Management Area). One of the primary goals of the IRWMP is to improve operational efficiency and
flexibility. Additionally, the 7" Standard Annex Management Area has included management actions to
improve water use efficiency in the proposed Projects and Management Actions described in Section 16.

10) Relationships with State and federal requlatory agencies

The 7t" Standard Annex Management Area currently does not have any water supply contracts or other
agreements with State and federal regulatory agencies.

11) Land use plans and efforts to coordinate with land use planning agencies to assess activities that
potentially create risks to groundwater quality or quantity

Applicable land use planning documents and processes are discussed in Section 4.3 Land Use Elements or
Topic Categories of Applicable General Plans.

12) Impacts on Groundwater Dependent Ecosystems

No Groundwater Dependent Ecosystems (GDEs) have been identified within the Management Area. An
assessment of GDE presence is provided in Section 7.7 Groundwater Dependent Ecosystems.

10 0One land disposal site and one oil and gas produced water pond sites are located within the Management Area and currently
under active regulatory oversight; however, based on the available information these sites have not resulted in an impact to
groundwater.
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4.5. Notice and Communication

M 23 CCR § 354.10

SWID has developed a Stakeholder Communication and Engagement Plan (SCEP) for the 7" Standard
Annex Management Area to fulfill notice and communication requirements. The SCEP is included herein
as Appendix A. Fellowing-the public processdeseri i = :

ed-heretn a¥a AHD-Bo

In coordination with other basin GSAs, the MA Plan has been revised to address the 28 January 2022
comment letter from the California Department of Water Resources (DWR) entitled Incomplete
Determination of the 2020 Groundwater Sustainability Plans Submitted for the San Joaquin Valley — Kern
County Subbasin. The amended version of this MA Plan (in response to DWR comments) was approved
for inclusion in the KGA GSA Umbrella GSP by the SWID Board on 13 July 2022 (Appendix G).

4.5.1. Beneficial Uses and Users of Groundwater

M 23 CCR § 354.10(a)

Per 23-California Code of Regulations (CCR) §354.10(a), beneficial uses and users of groundwater shall
include land uses and property interests potentially affected by the use of groundwater in the basin, the
types of parties representing those interests, and the nature of consultation with those parties. As part of
the SCEP, beneficial uses and users of groundwater in the Management Area were identified (see SCEP
Section 3), including agricultural users, domestic well owners, public water systems, local land use
planning agencies, environmental users of groundwater, disadvantaged communities,*! and groundwater
monitoring entities. Additionally, a Stakeholder Constituency “Lay of the Land” exercise was developed
which identified basin stakeholders, key interests and issues, and the level of engagement expected with
each stakeholder (see SCEP Table 1). This exercise will be updated during select phases of GSP
development and/or implementation. Beneficial users were assessed as part of the Sustainable
Management Criteria development process. As discussed in Section 12 through Section 14, beneficial
users that could be impacted by each of the applicable Sustainability Indicators and potential effects of
Undesirable Results on these beneficial users were identified, and how Minimum Threshold and
Measurable Objective my affect the interests of beneficial users were evaluated.

4.5.2. Public Meetings Summary

M 23 CCR § 354.10(b)

The list below identifies public meetings, workshops, and direct outreach specific to GSP development, as

of #uy2049]June 2022.

11 Based on DWR’s definition of a DAC and the DAC Mapping Tool (https://gis.water.ca.gov/app/dacs/), the only area within
the Management Area designated as a DAC at the Census Place level is the NORSD wastewater treatment plant property, as
this property has been incorporated into the City of Shafter. Therefore, no DAC populations reside within the 7t Standard
Management Area.
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KGA GSA

KGA Stakeholder meetings are held the first Monday of each month at 3:30 p.m., at the Rosedale Rio-
Bravo Water Storage District office (849 Allen Rd, Bakersfield).

KGA Board meetings are held at 8 a.m. on the fourth Wednesday of every month;ateitherthe Kern-County

a¥a) O - N Avianitia B a - o 2 - Namhao - aYaalaa¥a'

{4725 Eye StreetBakersfield).. Location of the KGA Board meeting is determined and posted prior to each
meeting.
The KGA has hosted numerous informational workshops and solicited comments in a variety of forums

including on-line stakeholder surveys in both English and Spanish. Below is a list of the public workshops
and meetings hosted to date by the KGA as part of the GSP development process. Refer to the KGA

Umbrella GSP for additional information about these workshops:

o Stakeholder Workshop #1 — 24 October 2016

e Stakeholder Workshop #2 — 1 November 2016
o Stakeholder Workshop #3 — 15 November 2016
o Stakeholder Workshop #4 — 28 November 2016
e Stakeholder Workshop #5 — 5 December 2016
e Stakeholder Workshop #6 — 20 December 2016
e Groundwater Workshop #1 — 26 April 2018

e Groundwater Workshop #2 — 21 May 2018

e Stakeholder Meeting — 8 January 2018

e Stakeholder Meeting — 5 February 2018

o Stakeholder Meeting — 5 March 2018

e Stakeholder Meeting — 7 January 2019

e Stakeholder Meeting — 4 February 2019

e Stakeholder Meeting — 14 May 2019

e Stakeholder Meeting — 3 June 2019

e Stakeholder Meeting — 1 July 2019

e Stakeholder Meeting — 5 August 2019

e Stakeholder Meeting — 7 October 2019

e Stakeholder Meeting — 4 November 2019

e Informational Meeting on  Sustainable
Groundwater Plan, Compliance & State
Intervention — 20 September 2018

e SGMA Open House (hosted with the Kern
County Farm Bureau) — 14 May 2019

e GSP Public Review Open House — 26 September
2019

e Stakeholder Meeting — 2 April 2018

e Stakeholder Meeting — 7 May 2018

e Stakeholder Meeting — 4 June 2018

e Stakeholder Meeting — 2 July 2018

e Stakeholder Meeting — 1 October 2018

SWID Board Meetings

SWID Board meetings are open to the public and were previously held at 2:00 pm on the 2" Tuesday of
the month at the SWID District office (corner of Highway 43 and Kimberlina Road). Following July 2019,
Board meetings are held at 9:00 am on the 2"¥ Wednesday of the month.

Annex Area Stakeholder Workshops

In order to inform the public on the Annex Area Management Area Plan development, the following public
workshops were held at the Shafter Veterans Hall (309 California Avenue, Shafter):

e Annex Area Stakeholder Workshop 1 — 4 September 2018
e Annex Area Stakeholder Workshop 2 — 8 April 2019

e Annex Area Stakeholder Workshop 3 — 21 August 2019

e Annex Area Stakeholder Workshop 4 — 1 June 2022

e Annex Area Stakeholder Workshop 5 — 6 July 2022
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It is anticipated that additional periodic workshops will be held to inform the public of progress on the
implementation of the Annex Area Management Area Plan.

Direct Outreach to Annex Area Stakeholders

e Annex Landowner Committee Meetings (August 2018, December 2018, March 2019, July 2019},
and monthly meetings that are held every first Wednesday of a month since January 2020); Annual
Report is distributed in these meetings

e Stakeholder Survey distribution and response (September 2018-November 2018); survey is
available on the SWID website!?

e Stakeholder data request distribution and response (September 2018-December 2018)

e Qutreach to Superior Mutual Water Company, Annex Agricultural Landowner Committee, and
Plains All American, and Dairy Council Group

Direct Outreach to and Coordination with Nearby Districts

e ThreeFive meetings with Rosedale Rio-Bravo Water Storage District

e One meeting with North Kern Water Storage District

e One meeting with Buena Vista Water Storage District

e Two meetings with Semitropic Water Storage District

e  Weekly meetings with other management areas and GSAs to address DWR’s comment letter
issued on 28 January 2022

4.5.3. Public Comments on the GSP / Management Area Plan

I 23 CCR § 354.10(c)

Table PA-1 below summarizes the public comments received in workshops and the SWID response. The
majority of comments and feedback from stakeholders centered around interest in what options were
available to them to increase supplies to the area in order to reach sustainability. These public workshops
were used to discuss options and interest in such options, which were then incorporated into the Projects
and Management Actions presented in Section 16. In addition, the landowners in the area chose to
appoint an informal “Landowner Committee” of representatives to provide input and feedback
throughout the Management Area Plan development process outside of the workshop setting. SWID and
its consultants met with the Landowner Committee to discuss major findings related to major elements
of the Management Area Plan and critical developments and decisions made at the KGA and basin level.

Written comments received on the Management Area Plan and responses to these are included in
Appendix B. This includes written comments received both before and during the KGA GSA GSP 90-day
public review and comment period. Table PA-1 and Appendix B will continue to be updated as comments
are received during GSP implementation period.

12 http://www.swid.org/index.php/notices
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Table PA-1. Public Comments on the Management Area Plan and SWID Responses

Public Comment

SWID Response

Public Workshop: How can we
bring new water into the
Management Area?

Several projects and management actions have been identified and may be pursued
with the support of the 7t Standard Annex Area landowners and SWID Board. These
include partnerships with other entities to utilize existing infrastructure for recharge,
voluntary fallowing of lands, and new infrastructure projects such as the proposed
Flat Rocks Canal or construction of recharge facilities within the Annex area.

Public Workshop: How is the
Annex Area represented on the
KGA Board?

SWID is a member of the KGA and has a seat on the KGA Board. With the completion
of the annexation by SWID, SWID now represents the Annex Area.

Public Workshop: How does the
Zone of Benefit fee that
landowners pay get addressed
within SGMA?

The landowners within the Management Area are a part of the KCWA Zone of Benefit
(Zones 17 and 19) and pay a portion of the costs of State Water Project (SWP)
deliveries to the basin, commensurate with the benefits they receive (KCWA, 2018).
According to the Report to the Board of Directors of the Kern County Water Agency
on Zones of Benefit for Fiscal Year 2019-20, these benefits include the “improvement
in underground supplies” and higher water table elevations due to SWP imported to
the basin, among others. The zones of benefit were established pursuant to the Kern
County Water Agency Act (Statutes of 1961, Chapter 1003, as amended). This water is
a portion of the groundwater inflows to the Management Area.

Public Workshop: If the
landowners have an opportunity
to buy water, how can it be
banked such that the Annex Area
receive credit for it?

Annex Area landowners can complete a transfer of water they obtain to the SWID
system and receive a water banking credit, provided the correct conveyance is
available to affect the water transfer. Landowners may also utilize SWID’s new Buried
Recharge Policy to bank and store water on private land.

Public Workshop: How much will
this process cost?

Costs to implement the GSP and the identified projects and management actions. The
costs are likely to be substantial and will require investment from the Annex Area
landowners. Some grant funding is expected to be available from the State, but it
should be noted that these grant processes are often highly competitive and no
guarantees of funding amounts available to the Annex Area can be made.

4.5.4. Communication

M 23 CCR § 354.10(d)

The SCEP outlines SWID’s communication goals for the 7t" Standard Annex Management Area.

Decision-Making Process

The SCEP Section 2.2 outlines the decision-making process for the Management Area and the KGA GSA.
Key Management Area Plan development and implementation decisions are made by the SWID Board of
Directors. SWID Board and KGA GSA Board meetings schedule are provided in the SCEP Section 2.2.1 and
2.2.2.
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Public Engagement Opportunities

The SCEP Section 6 discusses public engagement opportunities and SCEP Sections 5 and 6 discuss how
public input and responses will be handled.

Stakeholder Involvement

The SCEP Section 5 outlines the GSA’sSWID’s goals, including open and transparent engagement with
diverse stakeholders. Additionally, SCEP Section 4 outlines describes the Stakeholder Survey which SWID
used to gain additional knowledge on basin stakeholders. Specifically, results from 17 Stakeholder Survey
responses received indicate that:

e Approximately 94% of stakeholders within the Management Area use groundwater; one user
supplements groundwater with treated municipal waste—waterwastewater (recycled water);
approximately 55% of stakeholders are agricultural groundwater users; approximately 50% are
domestic well users; approximately 10% of stakeholders are commercial or industrial users; and
approximately 6% of users receive water from the Superior Mutual Water Company (SMW(C).

e All but two stakeholders indicated some familiarity with SGMA regulations.

e Twelve stakeholders (71%) are currently engaged in groundwater management activities or
discussions; one stakeholder (6%) is “slightly” engaged in groundwater management activities or
discussions; and four stakeholders (24%) are not actively engaged in groundwater management
activities or discussions.

e Eleven stakeholders have concerns about groundwater management, and topics of particular
concern include:

o The ability to continue farming and dairy operations;

o The ability to continue industrial operations;

o Protecting economic investments in land and potential for land to be devalued due to
limited water availability;

o Ensuring adequate water supply; and

o Concerns that increased government regulation will affect the ability of water.

As a result of the Stakeholder Survey and outreach efforts, 15 stakeholders provided data on their wells
for consideration and inclusion in the GSP. Data included well locations, well construction information,
depth to water measurements, estimated pumping rates, lithologic and geophysical logs, water quality
data, and pump tests. These data were added to the Management Area Data Management System (DMS)
and considered during assessment of groundwater conditions (Section 6.4).

Public Notification

The Sections 5 and 6 of the SCEP detail the methodology that is being followed to inform the public on
GSPMA Plan updates, status, and actions.

Public Comment

Additional public comments received on draft Management Area Plan are listed in Appendix B, which will
be updated and incorporated throughout the development process of the draft Maragement~AreaMA
Plan.
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BASIN SETTING

5. INTRODUCTION TO BASIN SETTING
[ 23 CCR § 354.12

This section presents Basin Setting information for the 7™ Standard Annex Management Area. As
discussed previously in Section 4, the 7t" Standard Annex Management Area is located between the
historical Shafter-Wasco Irrigation District (SWID) boundary prior to the annexation of the 7 Standard
Management Area (also designated as the SWID Management Area) and the 7t Standard Road, and
comprises approximately 10,000 acres of the Kern Groundwater Authority (KGA) Groundwater
Sustainability Agency (GSA) (Figure HCM-1). In some cases, Basin Setting information for areas proximal
to, but outside of, the 7" Standard Annex Management Area is provided for context. Basin Setting
information includes the Hydrogeologic Conceptual Model (HCM), Groundwater Conditions, and Water
Budget.

It is recognized that additional, more recent data (i.e., through 2022) are available at the time of
preparation of this amended Management Area (MA) Plan. However, as the MA Plan does not constitute
a five-year update to a GSP, but rather a response to the California Department of Water Resources (DWR)
determination letter, those additional data are not incorporated herein, with minor exceptions
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6. HYDROGEOLOGIC CONCEPTUAL MODEL
M 23 CCR § 354.14(a)

This section presents HCM for the 7™ Standard Annex Management Area. As described in the
Hydrogeological Conceptual Model Best Management Practices (BMP) document (California Department
of Water Resources [DWR], 2016a), an HCM provides, through descriptive and graphical means, an
understanding of the physical characteristics of an area that affect the occurrence and movement of
groundwater, including geology, hydrology, land use, aquifers and aquitards, and water quality. This HCM
serves as a foundation for subsequent Basin Setting analysis including water budgets (Section 8), the
development of sustainable management criteria (Sections 10 through 14), and monitoring network
development (Section 15). The HCM information presented herein is supplemental to the HCM provided
in the KGA Umbrella Groundwater Sustainability Plan (GSP) and provides refined detail on HCM topics
specific to the Management Area.

6.1. General Description
M 23 CCR § 354.14(b)

6.1.1. Geological and Structural Setting

M 23 CCR § 354.14(b)(1)

The 7t Standard Annex Management Area is located in the southern end of the San Joaquin Valley. The
San Joaquin Valley is the portion of California’s Central Valley that lies south of the San Joaquin/
Sacramento River Delta. The San Joaquin Valley is a structural trough filled with tens of thousands of feet
of Cenozoic continental and shallow marine sedimentary deposits shed from the surrounding mountains,
which include the Sierra Nevada Mountains to the east, the Coast Range Mountains to the west, and the
San Emigdio and Tehachapi Mountains to the south (Davis et al., 1959). The structural trough is
asymmetric, with its axis located west of the valley’s centerline at land surface (Scheirer, 2013). The reader
is referred to the basin-wide geologic and structural setting discussion included in the KGA’s Umbrella GSP
for additional information and figures.

6.1.2. Lateral Basin Boundaries

M 23 CCR § 354.14(b)(2)

This Management Area Plan (\MA Plan) covers only the 7t Standard Annex Management Area (see Figure
HCM-1), which is an approximately 10,000-acre area located entirely within the larger Kern County
Subbasin. The 7t Standard Annex Management Area does not coincide with any part of the Kern County
Subbasin boundary, and therefore a complete discussion of the lateral basin boundaries is not provided
herein, but rather in the KGA Umbrella GSP.
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6.1.3. Bottom of the Basin

M 23 CCR § 354.14(b)(3)

As noted above, the southern San Joaquin Valley is a deep structural trough filled with a thick sequence
of Tertiary sediments including sandstone, siltstone, shale, and conglomerate. Different approaches and
sources of information can be used to define the “bottom of the basin” for purposes of SGMA, including
(a) information on the base of fresh water; (b) the presence, location and depth of oil and gas fields; and
(c) depth of groundwater extraction.

The KGA Umbrella GSP identifies the bottom of the basin by two methods: (1) the depth of groundwater
with a specific conductance (SpC) less than 3,000 micromhos per centimeter (umhos/cm) and/or total
dissolved solids (TDS) concentrations less than 2,000 milligrams per liter (mg/L), as determined by Page
(1973) and (2) the depth of groundwater with a TDS of 10,000 mg/L (or base of Underground Sources of
Drinking Water [USDW]) as identified in recent research on the basin by Gillespie et. al. (2017). This and
additional datasets relevant to identification of the bottom of the basin beneath the Management Area
are summarized in Table HCM-1.

As shown on Figure HCM-2, the base of fresh groundwater within and proximate to the 7t" Standard Annex
Management Area is estimated by Page (1973) to range from approximately -2,200 to -700 feet mean sea
level (ft msl). Based on this, there is a significant decrease in the bottom of the basin elevation from west
to east. This is generally consistent with local data provided by stakeholders, including depth of
groundwater pumping and water quality data, as well as the base of freshwater recorded in Division of
Oil, Gas, and Geothermal Resources (DOGGR) oil field records (see Figure HCM-3). The DOGGR records
indicate that the base of fresh groundwater in the western portion of the Management Area is
approximately -1,200 ft msl, which is deeper than indicated by Page (1973), but reflects the trend of
decreasing depth from west to east. The base of USDW within and proximate to the 7t" Standard Annex
Management Area is estimated to range from approximately -2,500 to -1,800 ft msl (Gillespie et al. 2017),
which shows a similar trend that the bottom of basin decreases from west to east across the Management
Area.

The HCM BMP (DWR, 2016a) states that “the definable bottom of the basin should be at least as deep as
the deepest groundwater extractions” (DWR, 2016a). Basin representation within groundwater flow
models, specifically the DWR California Central Valley Groundwater-Surface Water Simulation Model Fine
Grid Beta version (C2VSim-FG, Beta version), reflects similar bottom of the basin depths as identified in
the KGA Umbrella GSP.22 Based on C2VSim-FG, the depth of the bottom of Layer 2 (the deepest pumped
layer in the model) is approximately -1,000 to -720 ft msl and appears to capture the majority of well
depths within the 7t Standard Annex Management Area.

Taken together, the available data sources reflect a similar range of depths for the bottom of the basin,
generally consistent with the bottom of basin as identified in the KGA Umbrella GSP, with the basin bottom
being significantly deeper in the eastern portion of the Management Area than it is in the western portion.

13 C2VSim has been developed over many years and iterations, and the most current “full release” of the model is the coarse-
grid (CG) version R374, released June 2013%. The new fine-grid (FG) version of C2VSim, released by DWR as a “beta” version
(i.e., still under development) in May 2018, is undergoing further calibration with a full release expected in 2019.
http://baydeltaoffice.water.ca.gov/modeling/hydrology/C2VSim/index C2VSIM.cfm
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Table HCM-1. Information Relevant to Definition of the Bottom of the Basin

Approximate Range within the
7t Standard Annex Management Area

) Elevation Range Depth Range
Type of Information/ Source(s) (ft msl) (ft bgs)
Base of Fresh Water
Page, 1973 (KGA Umbrella GSP) -700t0-2,200 1,010t0 2,540
Base of USDW
Gillespie et. al., 2017 (KGA -1,800 to -2,500 2,100 to 2,830

Umbrella GSP)

Garrison City (Abd; northwest of
Management Area): 1,550
-1,250
Shafter Southeast Gas (Abd; north
of central Management Area): 1,500
-1,170
Rio Bravo (eastern side of
Management Area): 2,000 to 2,500
-1,670to -2,170
Greeley (southeast of Management
Area): 2,400
-2,070

Oil Field Base of Fresh Water
Information
DOGGR, 1998

Deepest GW Extractions from Well
Construction Information -710 1,030
Stakeholder-Provided Data, 2018
Deepest GW Extractions from
Regional Groundwater Model -1,025 1,353
Brush et al., 2016; DWR, 2018
Abbreviations: Abd = Abandoned; GW = groundwater

Note: Shaded cells indicate estimated values based on approximate ground surface elevation.

6.1.4. Principal Aquifer(s) and Aquitard(s)

M 23 CCR § 354.14(b)(4)

The KGA Umbrella GSP describes the principal alluvial aquifer system of the Kern County Subbasin,
including the aquifer and aquitard physical properties, specific yield and storage, general water quality,
and beneficial uses. The 7t" Standard Annex Management Area is located roughly in the center of the basin
and primarily overlies the Tulare formation, Kern River formation, and Chanac Formation at deeper
depths. Collectively these units are generally considered to be functioning as a single principal aquifer
system in the Management Area. This is particularly the case given that the 7" Standard Annex
Management Area is located near the eastern boundary of the Corcoran clay layer (see Figure HCM-4),
which is a significant confining and semi-confining aquitard encountered in the western and southern
portions of the basin. Relevant aquifer characteristics specific to the 7™ Standard Annex Management
Area, including a discussion of the regional Corcoran clay layer, are discussed below. The surficial geology
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within the 7" Standard Annex Management Area is discussed further below in Section 6.3 Physical
Characteristics.

Physical Properties of Aquifer(s) and Aquitard(s)

M 23 CCR § 354.14(b)(4)(B)

The range of lithologies and grain sizes vary significantly across the basin and are summarized in the KGA
Umbrella GSP. Specific data are not available: therefore, hydraulic conductivity and storage parameters
for the principal aquifer in the vicinity of the 7t" Standard Annex Management Area are estimated based
on the DWR’s “beta” version of the C2VSim-FG and are presented in Table HCM-2 below. This table
summarizes the hydraulic property information for C2VSim-FG nodes in Layers 1 and 2 within the 7t
Standard Annex Management Area. Figure HCM-5 shows selected hydraulic property values for the 14
C2VSim-FG nodes within the Management Area, including hydraulic conductivity for Layers 1 and 2,
specific yield for Layer 1, and specific storage for Layer 2.

Table HCM-2. Hydraulic Properties Extracted from C2VSim-FG Model

Parameter C2VSim-FG (Beta version)

Number of Nodes within the 7t" Standard Annex

Management Area 14

Layer 1 Node Properties: Average (Min to Max)
Hydraulic Conductivity (ft/day) 28.7 (21.9t0 45.2)
Specific Yield (-) 0.085 (0.081 to 0.093)
Specific Storage (-) N/A

Layer 2 Node Properties: Average (Min to Max)

Hydraulic Conductivity (ft/day) 13.9 (13.2 to 14.6)
Specific Yield (-) 0.080 (0.079 to 0.081)
Specific Storage (-) 0.0015 (0.0014 to 0.0015)

ft/day = feet per day
N/A = not applicable

As shown in the table above, the upper unconfined zone, represented by Layer 1 in the C2VSim-FG, is
somewhat more permeable than the confined zone represented by Layer 2. However, these values may
change in C2VSim-FG upon completion of model calibration by DWR. In Layer 1 (an unconfined system),
the specific yield in the central portion of the 7t" Standard Annex Management area is about 0.09, whereas
it is about 0.08 in the eastern and western portions. Specific storage in Layer 2 (a confined system) is
generally consistent throughout the 7t" Standard Annex Management Area, with a value of 0.0015 in the
northern and eastern portions of the 7™ Standard Annex Management Area and 0.0014 in the
southwestern portion.
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Structural Properties of the Basin that Restrict Groundwater Flow Within the Principal Aquifer(s)

M 23 CCR § 354.14(b)(4)(C)

As discussed above and in the KGA Umbrella GSP, the Corcoran clay acts as a regional aquitard that limits
vertical flow to some extent between the unconfined and confined portions of the aquifer western and
southern portions of the basin. Above the Corcoran clay (and where it does not exist) groundwater occurs
under unconfined conditions (Croft, 1972).

As shown on Figure HCM-4, available sources indicate that the eastern edge of the Corcoran clay is located
in the vicinity of the Management Area, but significant uncertainty exists regarding its exact boundary and
depth (Page, 1986; DWR, 1981; Pacific Geotechnical Associates, Inc. [PGA], 1991). A study of regional
geologic structure conducted for the Kern County Water Agency (KCWA), reflects very similar
uncertainties, indicating that Corcoran clay may be present in the western portion of the Management
Area at a depth of 200 feet below ground surface (ft bgs), but that the edge of the clay is not well defined
in this area (PGA, 1991). Well construction reports for wells within the area note that Corcoran clay (which
is generally described as “blue clay” in well driller logs [Croft, 1972]) is present, but the depths and
locations indicate that the clay is discontinuous.'® Taken together, the available information does not
suggest that a significant or continuous layer of Corcoran clay is present beneath the 7™ Standard Annex
Management Area and therefore only one principal aquifer is assumed to be present for purposes of
SGMA compliance.

General Water Quality of the Principal Aquifer(s)

M 23 CCR § 354.14(b)(4)(D)

The KGA Umbrella GSP provides a discussion of the general water quality in the basin, including maps and
data of the primary constituents of concern in the basin: TDS, nitrate, and arsenic. A more detailed
discussion of groundwater quality issues in the 7" Standard Annex Management Area is provided further
below in Section 7.4 Groundwater Quality Concerns.

Primary Uses of Each Aquifer

M 23 CCR § 354.14(b)(4)(E)

The predominant use of groundwater from the principal aquifer in the 7t" Standard Annex Management
Area is for irrigated agriculture. This includes groundwater pumped by individual landowners for use on
their crops. There are also several known domestic wells in the 7t Standard Annex Management Area,
but the full extent and distribution of active domestic wells within the Management Area is currently
unknown. Three commercial dairies, a natural gas fractionation and isomerization plant and other
industrial land uses are present within the 7t" Standard Annex Management Area, as well as a small public
water system (the Superior Mutual Water Company).

14 KCWA Study of the Regional Geologic Structure Related to Groundwater Aquifers in the Southern San Joaquin Valley
Groundwater Basin was prepared by the Pacific Geotechnical Associates, Inc. (PGA) in 1991.

15 The well construction report for a well located at the southeast corner of Poplar Avenue and Cobra Court within the 7"
Standard Annex Management Area indicates that clay is present between 420 ft to 460 ft below ground surface (bgs). The well
completion report for a well located at the northwest corner of 7" Standard Road and Scaroni Road, approximately 1 mile to
the west of the well at Poplar Avenue and Cobra Court, indicates that Corcoran clay is present between 723 to 773 ft bgs.
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6.2. Cross-Sections

M 23 CCR § 354.14(c)

The KGA Umbrella GSP includes two hydrogeologic cross-sections (A-A’ and B-B’), which are both located
in close proximity to the 7™ Standard Annex Management Area. The location of these cross-sections
relative to the 7™ Standard Annex Management Area is shown on Figure HCM-6. The development and
interpretation of these cross-sections is discussed in the KGA Umbrella GSP. The cross-sections
incorporate the following:

e General lithology from well drilling logs;

e Surficial geologic along with folds and faults by the California Geological Survey;

e The approximate depth of the top and bottom of the Corcoran Clay from several sources;
e Groundwater surface for Spring 2016, and land surface;

e Base of fresh water mapped by the United States Geological Survey (USGS); and

e GIS sourced land surface elevations.

Information presented in the above referenced cross-sections is in general agreement with the
understanding of conditions within the Management Area and no refinements or additional cross sections
have been made herein.

6.3. Physical Characteristics

M 23 CCR § 354.14(d)

6.3.1. Topographic Information

M 23 CCR § 354.14(d)(1)

Figure HCM-8 shows the topography within the 7t Standard Annex Management Area. Topography in the
Management Area is generally flat, with a gradual slope from approximately 330 ft msl in the northeast
to approximately 300 ft msl in the southwestern portion of the Management Area.

6.3.2. Surficial Geology

M 23 CCR § 354.14(d)(2)

The KGA Umbrella GSP includes information and map figures on surficial geology throughout the basin.
As shown on Figure HCM-6 and Figure HCM-7, the predominant surficial geologic unit of the 7t Standard
Annex Management Area is Pleisto-Holocene unconsolidated and semi-consolidated alluvium, and is
generally located at the confluence of the Poso Creek and Kern River alluvial fans (California Geological
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Survey [CGS], 2010). Other surficial geologic units in vicinity of the Management Area include older
Quaternary alluvium, and Plio-Pleistocene loosely consolidated sandstone?®.

6.3.3. Soil Characteristics

M 23 CCR § 354.14(d)(3)

The KGA Umbrella GSP includes information and map figures on soil characteristics throughout the basin.
As shown on the figure of soils of Kern County Subbasin in the KGA Umbrella GSP, the predominant soil
type within the 7t Standard Annex Management Area is Aridisol soils, which are arid soils containing high
levels of calcium carbonates, gypsum, and sodium. Entisol soils, which exhibit little to no soil development
other than the presence of a horizon due to recent deposition or active erosion under extreme wet or dry
conditions, are also present in the vicinity of the Management Area'’.

Figure HCM-9 shows the predominant soil map units and hydrologic soil group designations per the U.S
Department of Agriculture Natural Resources Conservation Service (USDA-NRCS) Soil Survey Geographic
Database (SSURGO). The northern portion of the 7™ Standard Annex Management Area consists
predominantly of clay loam soil of hydrologic soil groups B and C and the southern portion of the
Management Area consists predominantly of silt loam of hydrologic soil group D. Hydrologic soil groups B
and Cindicate soils with moderate and slow infiltration rates, respectively, and corresponding moderately
low and moderately high runoff potential, respectively. Hydrologic soil group D indicates soils with very
slow infiltration rates, and high runoff potential.

6.3.4. Recharge and Discharge Areas

M 23 CCR § 354.14(d)(4)

The groundwater system underlying the 7" Standard Annex Management Area is recharged from several
sources, including return flow from excess irrigation water applied to agricultural lands (i.e., due to
inherent irrigation inefficiency), and percolation from the North of River Sanitary District (NORSD) unlined
ponds located within the Management Area. The NORSD facility is identified on Figure HCM-10. Recharge
of precipitation via deep percolation likely occurs primarily during particularly wet time periods and is
likely more limited during normal and dry periods.

Discharge of groundwater is predominantly through groundwater pumping from wells. Because water
levels are far below the land surface, no significant springs, seeps, or wetlands exist within the 7t Standard
Annex Management Area.

Outside of the 7" Standard Annex Management Area, recharge areas include spreading grounds
associated with water banking operations conducted by others and agricultural lands, and discharge areas
are primarily to groundwater supply and recovery wells. These facilities are identified and mapped in the
KGA Umbrella GSP.

16 The KGA Umbrella GSP presents surficial geology within the KCS as documented by a variety of previous investigations
(Bartow, 1991; Page, 1986; and CGS, 2010).

7 The KGA Umbrella GSP presents the soil distribution within the basin as defined by U.S. Dept. of Agriculture (USDA), National
Resources Conservation Service, Soil Survey Geographical Database (SSURGO) as obtained from the DWR SGMA Data Viewer
website (2018).
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6.3.5. Surface Water Bodies

M 23 CCR § 354.14(d)(5)

Based on mapping by the USGS National Hydrograph Dataset (NHD) and as show on the figure of surface
water features in the KGA Umbrella GSP, two small ephemeral streams are present in the southwestern
portion of the 7t Standard Annex Management Area (NHD, 2018). The ephemeral streams are mapped
by the USGS as being largely within actively farmed areas and/or the NORSD wastewater treatment plant
property. No other natural surface water bodies are present in the Management Area.

6.3.6. Source and Point of Delivery for Imported Water Supplies

M 23 CCR § 354.14(d)(6)

The 7t" Standard Annex Management Area does not directly receive any imported water supplies other
than treated municipal wastewater (i.e., recycled water). The NORSD Wastewater Treatment Plant
(WWTP), located in the southwestern portion of the Management Area, receives municipal wastewater
from the unincorporated community of Qildale and the northern portion of County Service Area 71 (CSA
71), which includes portions of the City of Shafter and the City of Bakersfield.® The source of the potable
water served in this area is a blend of groundwater from those areas and treated surface water from the
KCWA Henry C. Garnett Water Purification Plant. Treated wastewater from the NORSD WWTP is stored in
unlined ponds within the Management Area and is also used to irrigated crops within the Management
Area (Figure HCM-1). Prior to the construction of the NORSD WWTP in 1999 lands in the 7™ Standard
Annex Management Area received recycled water from the predecessor WWTP in Qildale (i.e., since the
early 1950s).

While the Management Area does not receive imported surface water supplies directly, the landowners
within the Management Area are a part of the KCWA Zone of Benefit (Zones 17 and 19) and pay a portion
of the costs of State Water Project (SWP) deliveries to the basin, commensurate with the benefits they
receive (KCWA, 2018). According to the Report to the Board of Directors of the Kern County Water Agency
on Zones of Benefit for Fiscal Year 2019-20, these benefits include the “improvement in underground
supplies” and higher water table elevations due to SWP imported to the basin, among others. The zones
of benefit were established pursuant to the Kern County Water Agency Act (Statutes of 1961, Chapter
1003, as amended) and originally included ten zones; in 1983, this process and set of zones were revised
to the process currently in use today (KCWA, 2018).

6.4. Data Gaps

M 23 CCR § 354.14(b)(5)

Several data gaps and uncertainties have been identified during development of this HCM for the 7t
Standard Annex Management Area. These include:

e Uncertainty in hydraulic properties (hydraulic conductivity, specific yield) of the principal aquifer;

18 Service area of the NORSD is obtained from the NORSD Master Sewer Plan Update published on 30 March 2018.
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e Uncertainty in the degree to which the Corcoran clay represents a confining layer in this area;

e Uncertainty about well construction details, including well screen intervals (i.e., many available
well logs are old and no longer legible, or the well logs cannot be accurately mapped to the correct
well location);

e Uncertainty about well location and status (i.e., whether or not certain wells are active); and

e Uncertainty about total groundwater usage from the principal aquifer.
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Abbreviations

DWR = California Department of Water Resources
ft = feet

GSP = Groundwater Sustainability Plan

KGA = Kern Groundwater Authority

SWID = Shafter-Wasco Irrigation District

USGS = United States Geological Survey

Notes

1. All locations are approximate.
2. In panel (b), question marks indicate that the contour or boundary is poorly controlled.
3. The KGA Umbrella GSP uses Page, 1986 as the source for mapping approximate thickness and extent of the e-modified corcoran clay.

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 22 November 2019.

2. Kern Groundwater Authority, 2019, Draft Kern County Subbasin Basin Setting, GEI Consultants, Inc., dated January 2019.
3. California Department of Water Resources (DWR). 1981. Depth to The Top of Corcoran Clay. San Joaquin District.

4. The 7th Standard Annex boundary shapefile was received from SWID staff on 2 August 2018.

Path: X:\B80079\Maps\2019\11\FigHCM-4 CorcoranClay.mxd

0 25 5
e e —

(Scale in Miles)

Corcoran Clay Layer

SWID 7th Standard Annex Management Area

environment D o0

& water Figure HCM-4




(a) Hydraulic Conductivity ) ‘i O (b) Hydraulic Conductivity ) ‘i O Legend
Of Layer 1 C O ‘/\ Of Layer 2 C ) ‘/\ - Shafter-Wasco Irrigation District
_ \_J e _ C \_‘ | E—
o : C C @& ‘~I C C : C C C ‘~| C = SWID 7th Standard Annex Management Area
1 ’ N o 1 1 ’ : e ! {
1 @ ] < 1 1 @ ] X
® o~ & ’= '/'i\ ® ® * I- '('i\
| (\ = & | (\
o I - - [ | /: o I - C [ | C
- ® | j N u ® | H
1 - 4 ®
o~ | | S |
i Q s & Q s
1 o 9 A
C C /l - C C CL ==
[ | [ |
I- ﬁl I-ﬁl
[} ] [} ]
C @ ------l C C Q ------l C
/\ )
e @ : (le¢ ® * 4
Hydraulic Conductivity (ft/day) . — PN ) o 0 | Hydraulic Conductivity (ft/day) ° PS ® o ® |
® <25 - | ® <25 ‘
O 25-30 PN O 25-30 PS
L O N )
O 30-35 * — v @ @ @ | |O s0-35 i ® 9 o | ® ®
@ 35-40 - b @ 35-40 *
® 40-45 A O - ® 40-45 ® ®
Abbreviations
ags . L [N ags B B LN C2VSim-FG = California Central Valley Groundwater-Surface Water
(c) Specific Yield O '~ O (d) Specific Storage ) '~ O simulation Model - Fine Grid
of Layer 1 o & L YN of Layer 2 o o ‘\/\ CNRA = California Natural Resources Agency
- - b = ' ..,/ ft = feet
LY O LY
b : C C /: .'I é '. : PN . C .'I C ft/day = feet per day
1 ' I | 1 - : ] SWID = Shafter-Wasco Irrigation District
o 1@ 0 o S o !? e e " i ( g
- . @ " - il 1 H . » b '('i\ Notes
oy - - o ‘ ] /: . LT - C : ] C 1. All locations are approximate.
- @& V: : . V: : 2. Layers 1 and 2 are the representative "pumped layers" of
=~ & C2VSim-FG Model.
?é /j o /j C 3. Depth to the bottom of Layer 2 of the C2VSim-FG Beta Model ranges
s N L ' : e o ' : from 726 to 1025 ft bgs within SWID Management Area.
3 - (
o ) 1 O - 1 O o
g i - & ] o /| Sources
§/\ 2 O N o ° O N 1. Basemap is ESRI's ArcGIS Online world topographic map, obtained
gl _ ] ] 22 November 2019.
g I-‘Gl I_./\l 2. C2VSim-FG Model data obtained from CNRA website
2 T o  Emm ' (https://data.cnra.ca.gov/dataset/c2vsimfg-beta-model) on 30 April 2018.
£ O N Sppe— - O N S | 3. The 7th Standard Annex boundary shapefile was received from SWID
g 4 4 staff on 2 August 2018.
o
g N
g o 0 2 4
R K 8 e ° ® 1 A =S T T
0 cale in Miles
=
(@]
I - . .
k= Hydraulic Properties in
s/Specific Yield [dimensionless] . - O O @ @ = Specific Storage (1/ft) ‘ ° O O o L C2VSim-FG Model (Beta Version)
S @ <0.080 - @ <000146 |
,%] Q 0.080 - 0.085 /: N . N PN PN O 0.00146 - 0.00148 C C C s ' ' SWID 7th Standard Annex Management Area
gl O 0.085-0.090 E N 2 O — - — | | O 0.00148 - 0.00150 0 e ] . December 2019
3 ) @ ) ° environment B80079.00
2| @ 0.090 - 0.095 @© 0.00150 - 0.00152
: 2 @ * & water Figure HCM-5
5 @ >0.095 o A e _ ® >0.00152 D, Py ® g




Tulare County

= ——— vz

Legend o Abbreviations
Geologic Units DWR = California Department of Water Resources N

——— - I
L ] Shafter-Wasco Irrigation District E] Pleisto-Holocene Miocene SWID = Shafter-Wasco Irrigation District A

SWID 7th Standard Annex

(Scale in Miles)

Management Area m Quaternary E] Oligocene m
. ) 1. All locations are approximate. Surficial Geology and
¥ 1 Cross-Section Location Plio-Pleistocene Undivided Tertiary 2. The KGA Umbrella GSP uses California Geological Survey (CGS), 2010 as the Cross-Section Locations

source for mapping surficial geology.

E] Pliocene
Sources SWID 7th Standard Annex Management Area
1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 27 November 2019. I environment Deceg‘::(;fgoég
2. Kern Groundwater Authority, 2019, Draft Groundwater Sustainability Plan, GEI Consultants Fi HCM-G
Inc., dated August 2019. igure -

& water

Path: X:\B80079\Maps\2019\11\FigHCM-6_CrossSections.mxd




= Kern County Subbasin

Basin Deposits

Pleistocene Nonmarine

Plio-Pleistocene Nonmarine

Path: X:\B80079\Maps\2019\11\FigHCM-7_Geology.mxd

Legend
- . i i
L : Shafter-Wasco Irigation District Sedimentary and Metasedimentary Rocks
- Alluvium
= SWID 7th Standard Annex
Management Area Fan Deposits

M

smali},
0

1. | reservairs
e|dispogal

R

rous- smaft

_hoso R

kng)rne

A North Shatte

Abbreviations
SWID = Shafter-Wasco Irrigation District

Notes
1. All locations are approximate.

Sources

1. The 7th Standard Annex boundary shapefile was
received from SWID staff on 2 August 2018.

2. Smith, A.R., 1964. Geologic map of California :
Bakersfield sheet, California Division of Mines and
Geology Unseriesed.

0 6 12

(Scale in Miles)

Surface Geology -
Sedimentary Rock Types

SWID 7th Standard Annex Management Area

i Dy ber 2019

ekl gr\wl\élr?nrmen’r *E80079.00
are Figure HCM-7




(2
.------I

{

)

5

NS

',.

igh : 500

ow : 250

Path: X:\B80079\Maps\2019\11\FigHCM-8 Topography.mxd

-4
Legend Abbreviations
- . -
L :Shafter-Wasco Irigation District ft msl = feet above mean sea level :
- NED = National Elevation Dataset

= SWID 7th Standard Annex Management Area SWID = Shafter-Wasco Irrigation District (Scale in Miles)

Elevation Contour (10-ft interval) uses = United States Geological Survey
Land Surface Elevation (ft msl) Notes Topography

1. All locations are approximate.

Sources

1. Surface elevation data was obtained from USGS NED on 6 April 2017.

(https://viewer.nationalmap.gov/basic/)

2. The 7th Standard Annex boundary shapefile was received from SWID staff on 2 August 2018.
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(a) Soil Map Units

Soil Map Unit

- Fine Sandy Loam
- Loam

- Loamy Sand
- Sandy Clay Loam
- Sandy Loam
- Clay Loam
- Silt Loam

- Other

(

b) Hydrologic Soil Group

Hydrologic Soil Groups

I A-High Infiltration Rate
- B-Moderate Infiltration Rate
|:| C-Slow Infiltration Rate
- D-Very Slow Infiltration Rate
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Abbreviations

DWR = California Department of Water Resources
SSURGO = Soil Survey Geographic Database

SWID = Shafter-Wasco Irrigation District

Notes

1. All locations are approximate.

2. Map units extracted from SSURGO data.

3. Only the soil units of greatest extent are included in their own category.
Additonal soil units grouped as "Other".

4. Hydrologic soil groups extracted from SSURGO data.

Sources
1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 22 November 2019.

2. Soil data was obtained from SSURGO on 19 June 2018(https://gdg.sc.egov.usda.gov/GDGOrder.aspx#).

3. The 7th Standard Annex boundary shapefile was received from SWID staff on 2 August 2018.
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I Sanitary District WWTE

Abbreviations

DWR = California Department of Water Resources
NORSD orth of River Sanitary District

SWID = Shafter-Wasco Irrigation District

WWTP = Wastewater Treatment Plant

Notes
1. All locations are approximate.

~ Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained
22 November 2019.

2. NORSD WWTP boundary and effluent storage ponds' location were
plotted based on the Waste Discharge Requirement received on
28 August 2018.

3. The 7th Standard Annex boundary shapefile was received from SWID
staff on 2 August 2018.
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7. CURRENT AND HISTORICAL GROUNDWATER CONDITIONS
M 23 CCR § 354.16

This section presents information on historical and current groundwater conditions within the 7t
Standard Annex Management Area based on available data. Sources of data used to inform this
assessment are described within each data topic section and include data from landowners within the
Management Area, various state and federal databases, and other reports.

For the purposes of this assessment, “current conditions” refers to conditions in DWR Water Year (WY)
2015 (i.e., the effective date of SGMA; October 2014 through September 2015), which is consistent with
how “current” is defined by the KGA in the Umbrella GSP. Likewise, “historical” refers herein to the period
from DWR WY 1995 to 2014 (i.e., October 1994 through September 2014), which is the period being used
by KGA and its member entities for historical water budget development. As a whole, this period is
climatically close to normal/average, but includes the majority of a significantly dry (drought) period
between 2012 and 2015, as well as other years that were drier or wetter than normal. It should also be
noted that this period starts after a wet year and ends during a dry period.

It is recognized that additional, more recent data (i.e., through 2022) are available at the time of
preparation of this amended Management Area (MA) Plan. However, as the MA Plan does not constitute
a five-year update to a GSP, but rather a response to the DWR determination letter, those additional data
are not incorporated herein, with minor exceptions

7.1. Groundwater Elevations and Flow Direction

M 23 CCR § 354.16(a)

The KGA Umbrella GSP presents basin-wide historical groundwater trends based on annual seasonal high
groundwater elevation contour maps prepared by the KCWA. The KGA Umbrella GSP presents
groundwater contour maps for the basin for Spring 2015 and Fall 2015. Based on the groundwater level
data from the DWR SGMA Data Viewer® for wells within and proximate to the 7t" Standard Annex
Management Area, the groundwater elevations and contours in the vicinity of the Management Area
appear to be consistent with the information presented in the KGA Umbrella GSP. Additional information
regarding groundwater elevations beneath the Management Area is presented below.

Groundwater Elevation Contour Maps

M 23 CCR § 354.16(a)(1)

Groundwater elevation contour maps for “current conditions” —Spring 2015 and Fall 2015 — are presented
on Figure GWC-1 and Figure GWC-2, respectively. The following generalities can be made based on
groundwater elevation data in the vicinity of the 7t" Standard Annex Management Area.

19 The data sources of water level for the DWR SGMA Data Viewer include the California Statewide Groundwater Elevation
Monitoring (CASGEM) online system, the Water Data Library, and the California Natural Resources Agency Open Data Platform.
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e Groundwater levels are consistently lower in the northwestern portion of the 7t Standard Annex
Management Area than in the southeastern portion.

e Assuming groundwater flow is perpendicular to groundwater elevation contours, flow direction
throughout the 7t" Standard Annex Management Area is predominantly from the southeast to the
northwest.

e Groundwater elevation during Spring 2015 (seasonal high) ranged from approximately 0 to
70 ft msl within the 7t Standard Annex Management Area.

e Groundwater elevation during Fall 2015 (seasonal low) ranges from approximately -20 to 60 ft msl|
within the 7t Standard Annex Management Area.

e The 10- to 20-foot decrease of groundwater elevation observed from Spring to Fall 2015 is likely
due to pumping to meet irrigation and other demands.

In general, groundwater elevations and flow directions in the vicinity of the 7™ Standard Annex
Management Area are consistent with the groundwater trends presented in the KGA Umbrella GSP.

Depth to Groundwater

As shown on Figure GWC-3, depth to groundwater for “current conditions” in Spring 2015 within the 7t
Standard Annex Management Area varied from about 260 to 305 ft bgs, with shallower depths in the
southeastern portion and deeper depths in the northwestern portion. The fact that depth to water is more
than 260 ft bgs indicates that interconnected surface water and groundwater-dependent ecosystems
(GDEs) are unlikely to occur with respect to the principal aquifer in the 7t" Standard Annex Management
Area. These topics are discussed further below in Section 7.6 Interconnected Surface Water Systems and
Section 7.7 Groundwater Dependent Ecosystems, respectively.

Long-Term Groundwater Elevation Trends

M 23 CCR § 354.16(a)(2)

Very limited historical records of groundwater elevation data are available for wells within the 7t Standard
Annex Management Area. Therefore, in order to evaluate long-term trends in groundwater levels, wells
located outside, but in close proximity to the Management Area were also considered. Hydrographs for
selected wells located within and near the 7™ Standard Annex Management Area for which an extended
period of record is available (generally going back to the early 1970s) are shown on Figure GWC-4. Based
on these data, the wells have shown slightly decreasing groundwater levels over the long-term. The effects
of drought cycles (e.g., late 1980s/early 1990s) are apparent in most of the wells, with greater declines
during dry periods and recovery during wet periods.

To evaluate long-term water level trends, linear regression of the water level data was used (recognizing
that this method can be slightly biased by the data’s temporal frequency and distribution). The trends
show a range from -2.4 feet per year (ft/yr) of water level decline to -0.03 ft/yr, with an average of
approximately -1 ft/yr over the period of record.
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Table GWC-1 below shows the DWR Water Year Hydrologic Classification Index for the San Joaquin Valley
(i.e., water year type).2%?! Based on this index, for the 21 Water Years from 1995 through 2015, the period
included five "critical" (dry) years, four dry years, two below normal years, three above normal year, and
seven wet years. The first third of this period was relatively wet, the middle third was a mix of wet and
dry years, and the last third of the period was extremely dry. This climatic variation is reflected in the
hydrographs which tend to exhibit water level increases in the 1990s, relative stability in the early 2000s,
and then greater decreases starting in the late 2000s.

Table GWC-1. Summary of DWR Water Year Types, 1995 - 2015

Water Year WY Index Water Year WY Index Water Year WY Index
1995 Wet 2003 Below Normal 2011 Wet
1996 Wet 2004 Dry 2012 Dry
1997 Wet 2005 Wet 2013 Critical Dry
1998 Wet 2006 Wet 2014 Critical Dry
1999 Above Normal 2007 Critical Dry 2015 Critical Dry
2000 Above Normal 2008 Critical Dry -- -
2001 Dry 2009 Below Normal -- --
2002 Dry 2010 Above Normal -- --

Regional Pumping Patterns

Figure GWC-6 shows estimated annual groundwater pumpage within the 7" Standard Annex
Management Area, which ranges from 20,000 acre-feet per year (AFY) to 32,000 AFY?2. As shown on Figure
GWC-6, the estimated pumping pattern remains relatively stable over the past 20 years within the
Management Area.

7.2. Change in Groundwater Storage

M 23 CCR § 354.16(b)

Due to limitations in available water level data within the Management Area (discussed above), for the
purposes of this calculation, annual change in storage estimates were extracted from the output of the
Water Budget model, described further in Section 8 Water Budget Information.

Figure GWC-5 shows the estimated annual change in storage between seasonal water level highs (i.e.,
from March of each year to March of the following year) and Water Year type based on DWR’s San Joaquin

20 http://cdec.water.ca.gov/reportapp/javareports?name=WSIHIST

21 DWR defines a Water Year as extending from October 1% of the previous year to September 30™ of the year in question. For
example, Water Year 2005 extends from 1 October 2004 through 30 September 2005.

22 Annual groundwater pumpage includes agricultural, dairy industrial, and domestic pumping. Agricultural pumping was
estimated based on Irrigation Training and Research Center’s (ITRC) evapotranspiration (ET) data. Dairy, industrial, and
domestic pumping was estimated primarily based on information provided by the users.
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Valley Water Year Index?3. As shown on Figure GWC-5, annual change in storage within the 7t" Standard
Annex Management Area ranged from an increase of 21,770 acre-feet (AF) for the period from March
2003 — February 2004 to a decrease of -29,220 AF for the period between March 2004 and February 2005.
Change in storage tends to be more negative during dry year and more positive during wet years.

Figure GWC-6 shows the estimated historical cumulative change in storage and annual groundwater
pumpage from March 1994 to February 2014. The cumulated change in storage over this time period,
based on seasonal water level highs, was estimated to be a decrease of 19,660 AF or -980 acre-feet per
year (AFY). Also shown on Figure GWC-6 is the annual total groundwater pumpage, which is approximately
27,050 AFY.

We note that 2015 represented the worst drought on record for the basin, the impacts of which are
reflected in the above water budget and storage change estimates. Based on water level data over the
period of record (see Figure GWC-4), there have been other time periods where water level changes
within the Management Area, and associated change in storage (see Figure GWC-5), have been negligible
or increased during wet periods.

Figures GWC-7 and GWC-8 show the change in groundwater elevation between Spring 2004 to Spring
2014 and Fall 2004 to Fall 2014, respectively, based on DWR data?*. These data were used to support the
change in groundwater storage assessment discussed in Section 8.2.3 Change in Groundwater Storage.

7.3. Seawater Intrusion

M 23 CCR § 354.16(c)

The 7t" Standard Annex Management Area is located far from coastal areas. As a result, seawater intrusion
is not considered to be an issue for this area.

7.4. Groundwater Quality Concerns

M 23 CCR § 354.16(d)

Groundwater quality constituents that may affect the supply and beneficial uses of groundwater in the
7th Standard Annex Management Area and greater basin were examined in the KGA Umbrella GSP. The
KGA Umbrella GSP identifies TDS, sodium, chloride, nitrate, arsenic, boron, hexavalent chromium,
pesticides (dibromochloropropane [DBCP], 1,2,3-trichloropropane [1,2,3-TCP]), and hydrocarbons as key
constituents in the basin. The KGA Umbrella GSP includes basin-level discussion of each of these key
constituents. TDS, nitrate, arsenic, and 1,2,3-TCP were identified as the most common water quality issues

23 The seasonal high groundwater condition occurs typically in late Winter or Spring and for the purposes of Figure GWC-5 is
assumed to occur in March. March groundwater levels are affected by both the amount of pumping during the prior summer
(i.e., previous DWR Water Year) as well as the amount of precipitation during the Winter months of the current DWR Water
Year. In Figure GWC-5, the color of each bar is based on the Water Year type for the year that begins in the October between
the March and February.

24 Changes in groundwater level data were obtained from the Groundwater Information Center Interactive Map Application
(https://gis.water.ca.gov/app/gicima/) on 26 August 2016.
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in the basin and their concentrations based on data available for the Management Area are discussed
below.

Nitrate, arsenic, and 1,2,3-TCP in drinking water are subject to primary Maximum Contaminant Levels
(MCLs)?> (i.e., health risk-based), while TDS in drinking water is subject to a secondary maximum
contaminant level (SMCL)?® (i.e., aesthetically-based). In addition, Agricultural Water Quality Goals have
been identified by the Food and Agriculture Organization of the United Nations for TDS and arsenic, which
are intended to be protective of a variety of agricultural uses of water. Limited water quality data are
available for wells near the 7t" Standard Annex Management Area. In addition to data available from the
KGA, the online water quality data sources identified in Appendix E and water quality measurements
collected by SWID on 11 September 2020 were reviewed and used to supplement the analysis described
in this and the following section. Figure GWC-9, Figure GWC-10, and Figure GWC-11 show the available
data for TDS, nitrate, and arsenic, respectively, in this area, based on information provided in the KGA
Umbrella GSP.

e Historical TDS concentrations (between 1930 and 2000) detected within the 7t" Standard Annex
Management area have been below the recommended SMCL of 500 mg/L, although
concentrations exceeding the upper SMCL and short-term SMCLs (1,000 mg/L and 1,500 mg/L,
respectively) and the Agricultural Water Quality Goal of 450 mg/L, were detected just north and
east of the Management Area. Limited recent sampling data for TDS are available within the
Management Area. The recent (between 2001 and 2017) sampling data shown on Figure GWC-9
indicates that TDS was present at a concentration above the recommended SMCL but below the
upper SMCL along the northeastern edge of the Management Area. In addition to the sample
shown on Figure GWC-9, samples are routinely collected from the Superior Mutual Water
Company (SMW(C) water supply wells located in the eastern portion of the Management Area. The
maximum detected concentration since 2001 in this area was 300 mg/L (detected in March 2013),
which is below the recommended SMCL. Recent measurement in 2020 shows that TDS
concentrations are below the recommended SMCL of 500 mg/L in all three water quality
Representative Monitoring Wells (RMWSs).

e The primary MCL for nitrate as nitrogen is 10 mg/L. The available historical (1900-2000) nitrate as
nitrogen concentrations indicate groundwater beneath the Management Area was below the
nitrate MCL, although concentrations exceeding the MCL were present to the north of the
Management Area. Limited recent sampling data for nitrate as nitrogen are available within the
Management Area. In addition to the sample shown on Figure GWC-10, samples are routinely
collected from the SMWC water supply wells located in the eastern portion of the Management
Area. Based on these data, nitrate as nitrogen is present in groundwater at concentrations below
the MCL (maximum concentration since 2010 of 3.1 mg/L, detected August 2018). However, data
collected to the north, south, and west of the Management Area indicate that nitrate as nitrogen
is present at concentrations above the MCL in those areas (Figure GWC-10). Recent measurement

25 Primary MCLs are drinking water standards set by the USEPA and California Environmental Protection and Agency (CalEPA)
based on human health considerations.

26 SMCLs are non-health related drinking water standards set by the State Water Resources Control Board based on aesthetic
characteristics of drinking water such as taste, odor, and color. For four common constituents — TDS, specific conductance,
chloride, and sulfate — the SWRCB sets three levels of SMCL for consumer acceptance, referred to as (lowest to highest
concentration): “recommended”, “upper”, and “short term.”
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in 2020 shows that nitrate as nitrogen concentrations are below the MCL of 10 mg/L in all three
water quality RMWs.

e The primary MCL for arsenic is 10 micrograms per liter (ug/L) and the Agricultural Water Quality
Goal is 100 ug/L. The maximum historical (preceding 2000) arsenic concentrations were detected
at concentrations below 10 ug/L within the 7t" Standard Annex Management Area, but above the
MCL in areas to the north, south, and west of the Management Area. Limited recent sampling data
for arsenic are available within the Management Area. In addition to the sample shown on Figure
GWC-11, samples are routinely collected from the SMWC water supply wells located in the eastern
portion of the Management Area. Based on these data, arsenic is present in groundwater at
concentrations below the MCL (maximum concentration since 2010 of 8.1 ug/L, detected August
2013). However, data collected to the north and southwest of the Management Area indicate that
arsenic is present at concentrations above the MCL in those areas (Figure GWC-11). Recent
measurements in 2020 show that arsenic concentrations are below the MCL of 10 ug/L, which is
also the Measurable Objective (MO) and Minimum Threshold (MT) established for arsenic, in all
three water quality RMWs.

e As reported to the State Water Resources Control Board (SWRCB), 1,2,3-TCP and coliform have
been detected in groundwater samples from public supply wells operated by the Superior Mutual
Water Company (SMWC)?” located within the eastern portion of the 7™ Standard Annex
Management Area, at concentrations above MCLs. Based on the Safe Drinking Water Information
System (SDWIS) data, 1,2,3-TCP has been detected in these wells at concentrations up to
0.057 ug/L,?® which exceeds the California primary MCL of 0.005 ug/L by an order of magnitude.
Although detected coliform concentrations are not available, the SDWIS website reports that
SMWC has received 14 violations for coliform from 1996 through 2016. According to SMWC,
wellhead treatment systems to address 1,2,3-TCP contamination in water prior to distribution are
currently being developed.?®

Based on the limited-water quality data available for this area, TDS, nitrate, arsenic, and 1,2,3-TCP, are
potential waterguality-concernsConstituents of Concern (COC) for the Management Area within the 7t
Standard Annex Management Area. However, based on input provided by the agricultural stakeholders,
the growers have not experienced any changes in water quality as groundwater elevations have declined
over time. The most sensitive beneficial use of groundwater is for potable supply. Based on the recent
measurement in 2020, TDS, nitrate, and arsenic concentrations are below their recommended SMCL or
MCL respectively in all three water quality RMWSs, indicating that the domestic wells that tap the same
local aquifer are likely similarly not at risk. Groundwater served by public water systems must meet water
quality regulatory standards (i.e., MCLs) and these systems are regulated by the SWRCB, which they are
in the process of achieving through treatment.

27 Water quality information of the Superior Mutual Water Company were obtained from the Safe Drinking Water Information
System (SDWIS) website, accessed on 2 November 2018.
https://sdwis.waterboards.ca.gov/PDWW/JSP/Violations.jsp?tinwsys is number=1635&tinwsys st code=CA

28 Maximum reported concentration from Well 01(1503209-001) raw water, collected 20 July 2018.

2% Phone call with Taylor Howze (SMWC), 28 November 2018.
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7.4.1. Water Quality Trends

Available TDS, nitrate, and arsenic water quality data are presented in Appendix E Water Quality Trend
Analysis. Available concentration data was evaluated with respect to changes over time and in
relationship to water levels. Water quality measurement data within the 7t" Standard Annex Management
Area are-very limited and statistically significant temporal trends cannot be identified based on this limited
dataset. That being said, based on the available data, there does not appear to be a correlation between
groundwater elevations and constituent concentrations, as shown in Appendix E-, indicating that
groundwater extractions or recharge will not exacerbate degraded water quality conditions in the
Management Area, with the exception of a suspected correlation between groundwater levels and arsenic
concentration. As discussed in Section 15.1.4, future monitoring efforts will include routine collection of
water quality data, and such data and any associated trends will be evaluated in future reporting for the
Management Area.

7.4.2. Point-Source Contamination Sites

In addition to the non-point source groundwater quality constituents of concern identified above, there
are a small number of point-source contamination sites within the 7t" Standard Annex Management Area.
These sites, shown on Figure GWC-12, are typically associated with certain industrial or commercial land
uses (e.g., land disposal sites).

As shown on Figure GWC-12, there are a total of two closed Cleanup Program sites, one open land disposal
site, one produced water pond site, and one certified (closed) State Response site located within the 7t
Standard Annex Management Area. Two closed Leaking Underground Storage Tank (LUST) Cleanup sites
are also located just north of the Management Area. These sites are summarized in Table GWC-2, below,
based on information provided on the SWRCB Geotracker and Department of Toxic Substances Control
(DTSC) Envirostor websites. Contaminants of concerns associated with these sites include volatile organic
compounds, “other solvents,” petroleum hydrocarbons including gasoline and crude oil, metals, and
pesticides.

Based on data available on Geotracker and Envirostor, there does not appear to be any identified
groundwater contamination resulting from the two active sites. Given that most of these sites have
received regulatory closure and that groundwater is generally hundreds of feet below the surface and
separated from near-surface contamination by numerous thin low permeability layers, the threat to
groundwater from these identified sites is likely minor.
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Table GWC-2. Summary of Active Point-Source Contamination Sites

Regulatory
Oversight Potential Contaminants
Global ID Site Name Site Type Agency of Concern Status
Open sites
Central Valley
. Regional Water
Shafter B Land D I . .
L10009869916 attersurn an .|sposa Quiality Control None Listed Open
Dump Site
Board
(CVRWQCB)
710000006733 Rio Bravo Oil | Produced Water CVRWQCB Crude Oil Open - Inactive
Field Ponds
Closed Sites
. Metals, Organochlorine e
15490014 _RioBravo | State Response DTSC Pesticides, Volatile Certified as of
Disposal Facility or NPL . 4/1/1997
Organics
Rio Bravo Haz Cleanup . Completed - Case
SLT5FQ664626 Waste Site Program Site DTSC None Listed Closed
Sii ChemTech Cleanup Other Solvent or Non- Completed - Case
510602928705 Facility Program Site CVRWOQCB Petroleum Hydrocarbon Closed
10602900452 Concrete Pipe & LUST (;Ieanup Kern County Gasoline Completed - Case
Products Site Closed
10602900733 Woods Stone LUST (;Ieanup Kern County Gasoline Completed - Case
Ranches Site Closed
7.5. Land Subsidence

M 23 CCR § 354.16(e)

Figure GWC-13Fhe 3
subsidenceSubsidense shows the Management Area relative to Regional Critical Infrastructure within
the basin-h ~ j ' ' i
tayers. The only mfrastructure Iocate

has—a#se—eeewcped—m—seme—a%eas—eiwmhm the ba%n—bat—t&Management Area PIan (MA PI

section of a high-pressure gas pipeline; no Regional Critical Infrastructure (i.e., California Aqueduct and

the vicinity-ofFriant Kern Canal) are located within the 7t Standard Annex Management Area. Figure GWC-
14 and Figure GWC-15 shows the MA Plan area relative to the historical and recent subsidence, which are
discussed below. The KGA Umbrella GSP provides additional information on subsidence throughout the
basin and over time, and with particular reference to Critical delivery-system-Infrastructure such as the
California Aqueduct and the Friant-Kern Canal. The recent land subsidence monitoring data used in the
KGA Umbrella GSP includes satellite and aircraft-based tnterferometric Synthetic Aperture Radar(InSAR)
data from programs led by the National Aeronautics and Space Administration (NASA) and Jet Propulsion
Laboratory (JPL) provided by DWR, as well as other international researchers.
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Historical Subsidence

Based on the KGA Umbrella GSP, cumulative subsidence within the basin has been documented to be
between 12 and 96 inches between 1926 to 1970, with an annual subsidence rate of approximately 0.3 to
2.2 inches per year, based on topographic maps and leveling data (Ireland et al., 1984). Figure GWC-14As
shewn-oen{a);(a) shows maps of historical (1926-1970) subsidence in the vicinity of the Management Area;
the line of equal cumulative subsidence of 1 foot (12 inches) between 1926 to 1970 traverses across the
northern portion of the 7t Standard Annex Management Area.

Recent Subsidence

Subsidence due to water level declines has continued in recent times in portions of the basin. Figure GWC-
14(b) and Figure GWC-14As-shown-en- (c) shows maps of recent (2007-2010, and 2015-2016) subsidence
in the vicinity of the Management Area. As shown on Figure GWC-14(b), land subsidence between 2007
and 2011 ranged from 0 to 1 inch in the northern and eastern portions of the 7t" Standard Annex
Management Area, and from 1 to 3 inches in the southwestern portion of the Management Area, based
on lnterferometric-Synthetic Aperture-Radar{InSAR} data. One of the Global Positioning System (GPS)
stations located approximately 3.0 miles to the southwest of the Management Area (station number P563
as shown on Figure GWC-14(b)) shows land subsidence of 1.4 inches between 2007 and 2011. Between
2015 and 2016, the westernentire portion of the 7" Standard Annex Management Area is mapped as

having experienced 3-0.1 to 10-inehes0.1 ft of subsidence,and-the-easternportionismapped-ashaving
experienced-0-te-3-inches; based on InSAR data as shown on Figure GWC-14(c).

Figure GWC-15GPSstationP563 shows land-subsidence-of L-4-inchesthe Management Area relative to the
Interferometric Synthetic Aperture Radar (INSAR) data that represents total vertical ground surface

displacement between 2015 and 2021. As shown on Figure GWC-152016—as—shewn—en—{c}), total
subsidence between 2015 and 2021 within the Management Area ranged from -0.05 to -0.11 ft. Annual

average ground surface vertical displacement between 2015 to 2021 ranged from -0.03 ft to 0.02 ft.

Based on the available data, while some limited subsidence has potentially occurred within the
Management Area, the amount of subsidence in this area is significantly less than that observed in other
areas of the basin, as documented in the KGA Umbrella GSP, and is within the range of possible error in
subsidence measurement methods using remote sensing (i.e., on the order of 0.25 to 4 inches).

Both historical and recent subsidence data indicate that there has not been significant inelastic subsidence
within the Management Area. Mapping of the Corcoran Clay in the basin suggests that it does not extend
in the Management Area (Figure HCM-4). As such, even though there may be local infrastructure, the data
indicate that they are not at risk given the low level of subsidence observed over the historical record
(1926-2021) and the favorable geologic conditions.

7.6. Interconnected Surface Water Systems

i 23 CCR § 354.16(f)

As discussed above and shown on Figure GWC-3, groundwater levels in the principal aquifer are far below
the ground surface (well over 200 feet below ground surface} [ft bgs]) within the 7" Standard Annex
Management Area, and therefore there is no interconnected surface water. In addition, as discussed in
Section 6.3.5 Surface Water Bodies, based on mapping by the USGS National Hydrograph Dataset, there
are no natural surface water bodies located within the 7" Standard Annex Management Area other than
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two small ephemeral streams identified largely within actively farmed areas and the NORSD wastewater
treatment plant property. Given the significant depth to groundwater in this area, these ephemeral
streams would be expected to be fed by periodic rainfall and not be connected to the groundwater table
located over 200 feetbelewft bgs. Therefore, depletion of interconnected surface water is not considered
to be anissue in the Management Area.

7.7. Groundwater Dependent Ecosystems

M 23 CCR § 354.16(g)

Groundwater dependent ecosystems (GDEs) are natural communities that depend on near-surface
groundwater as a source of water. Guidance for identification of GDEs developed by The Nature
Conservancy (TNC) states that groundwater depths less than 30 feet-belowground-surfaceft bgs are
“generally accepted as being a proxy” for confirming that potential GDEs are actually supported by
groundwater (TNC, 2019).3° As discussed above and shown in Figure GWC-3, depths to groundwater in
the principal aquifer are several hundred feet below ground surface (i.e., depths to groundwater range
from 270 ft bgs to 310 ft bgs within the Management Area in Spring 2015 as shown in Figure GWC-5), and
have been so since the earliest available historical records, and it is therefore highly unlikely that any
ecosystems depend on groundwater from this aquifer system.

DWR has developed a map of “Natural Communities Commonly Associated with Groundwater” (NCCAG)
for use by GSAs in identifying potential GDEs. Figure GWC-16 shows the distribution of NCCAG identified
by DWR as potential GDEs within the 7™ Standard Annex Management Area. As shown on Figure GWC-
16, four non-contiguous areas of NCCAG were identified in the western portion of the 7t Standard Annex
Management Area, totaling approximately 7 acres. More extensive, contiguous areas of NCCAG
vegetation and wetland areas are identified to the west of the Management Area. The wetlands and
vegetation identified within the Management Area may be connected to perched groundwater atop the
fine-grained “basin” deposits in that area.3! Due to the great depth to the principal aquifer, these
vegetation communities (i.e., identified as areas of quailbush and spinescale) are likely not dependent on
groundwater from the principal aquifer system. Further, given that groundwater in this area is used for
irrigation, which, due toirrigation inefficiency, inevitably results in some deep percolation of applied water
below the root zone, there is likely a net addition of water to the shallow subsurface on an annual basis.
This suggests that the pumping operations are unlikely to have any detrimental effects on the natural
communities identified by DWR within the 7t" Standard Annex Management Area. Based on this
assessment, there are no GDEs located within the 7t" Standard Annex Management Area. This conclusion
is consistent with the guidance developed by The Nature Conservancy (TNC, 2019).

30 https://groundwaterresourcehub.org/public/uploads/pdfs/TNC NCdataset BestPracticesGuide 2019.pdf
31 perched water in this area is limited and not considered to be a primary aquifer.
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TDS = Total Dissolved Solids

Notes

1. All locations are approximate.

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 22 November 2019.

2. Water quality data was based on the Groundwater Ambient Monitoring and Assessment Program (GAMA) website:
https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/, accessed on 18 November 2019.

3. The 7th Standard Annex boundary shapefile was received from SWID staff on 2 August 2018.
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Path: X:\B80079\Maps\2019\11\FigGWC-10 HistoricalRecentNO3.mxd

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 27 November 2019. SWID 7th Standard Annex Management Area

2. Water quality data was based on the Groundwater Ambient Monitoring and Assessment Program (GAMA) website: , December 2019
https://gamagroundwater.waterboards.ca.gov/gama/gamamap/public/, accessed on 18 November 2019. envi ronmeﬂT B80079.00

3. The 7th Standard Annex boundary shapefile was received from SWID staff on 2 August 2018. & Wo‘l'er Figure GWC-10
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Abbreviations

GPS = Global Positioning System
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Notes

1. All locations are approximate.

Sources

1. Basemap is ESRI's ArcGIS Online world topographic map, obtained 5 May 2022.

2. Kern Groundwater Authority, 2019, Draft Groundwater Sustainability Plan, GEI Consultants, Inc., dated August 2019.

3. The 7th Standard Annex boundary shapefile was received from SWID staff on 2 August 2018.

4. June 2015-June 2016 recent land subsidence data was obtained from the Interferometric Synthetic Aperture Radar (INSAR) data, downloaded on 5 May 2022.
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1. All locations are approximate. (DWR)
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1. Basemap is ESRI's ArcGIS Online world aerial map, obtained 22 July 2019. December 2019
2. DWR NCCAG dataset was obtained from NC Dataset Viewer (https://gis.water.ca.gov/app/NCDatasetViewer/) e I enVIFOHmenT B80079.00
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8. WATER BUDGET INFORMATION

i 23 CCR § 354.18(a)
I 23 CCR § 354.18(f)

All GSAs in the Kern County subbasin (Subbasin) coordinated and collaborated on the development of a
groundwater model (Model) to evaluate historical, baseline and projected groundwater conditions. The
GSAs entered into a Cost Share Agreement with the Kern River GSA who took the lead and contracted
with Todd Groundwater to develop the Model on behalf of the Subbasin. The contract required that Todd
Groundwater use the C2VSim model provided by DWR. Considerable effort and resources were expended
to update the C2VSim model with local data to better represent Subbasin conditions. The process Todd
Groundwater used to update C2VSim is more fully described in the Historical and Projected Future Water
Budget Development (see Attachment H in the KGA Umbrella GSP). Basin-wide water budget results from
the Model are provided in Attachment H and show the Subbasin, as a whole, has a total storage deficit of
approximately 324,326 acre-feet per year (AFY) over the baseline period.

The Subbasin’s dynamic conjunctive use programs, water banking operations, and water
transfers/exchanges made it necessary to coordinate a GSA level water accounting system (Checkbook)
using Subbasin specific values for supply, demand and net results. The Model results reflect Subbasin-
wide conditions and do not allocate water shortages/surpluses, nor do the results allocate the
“ownership” of water. As a result, the GSAs, through a coordinated effort, developed the Checkbook that
estimates current conditions for each GSA that are generally consistent with the Model results under
baseline condition. The Checkbook and Model budgets are based upon best available information,
recognizing however, each estimate includes data gaps and has varying degrees of accuracy and/or
reliability in the interest of developing a Subbasin coordinated approach.

To ensure the individual water budgets reflected actual conditions, the KGA members developed the
Checkbook budget and coordinated water accounting methodology. The result of that effort indicates a
current baseline shortage/deficit for KGA members of approximately -256,300225,533 AFY. This reflects
the difference between a total demand for KGA members of 1,939,400475,358 AFY, and a total supply of
1,683,100249,825 AFY. Of the shortage/deficit of the KGA, the 7™ Standard Annex Management Area’s
portion of the KGA shortage/deficit is -16,976 AFY, or a difference in demand of 27,555 AFY and a water
supply of 10,579 AFY.

As is mentioned above, each estimate includes data gaps and has varying degrees of accuracy and/or
reliability. The Checkbook is complimentary to the Model and reflects the allocation of water supply
benefits and obligations independent of geographic constraints within the Subbasin. This was important
to recognize and ensure the coordination of the various groundwater banking projects and water
management programs amongst the various GSA’s within the groundwater basin.

The two basin-level water budgeting efforts (i.e., the Model and the Checkbook) and the local water
budget assessment (Sections 8.1 through 8.4) provide a range of results. Table WB-1 below shows a
comparison of results for change in groundwater storage from the three water budget approaches for
several time periods. Change in groundwater storage is considered an appropriate term for comparison,
as it amounts to an integration of all of the other inflow and outflow terms and represents the overall
guantitative balance of the system.
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The range of change in groundwater storage results shown in Table WB-1 is due to several reasons. These
include:

e Slight differences in the spatial area considered by the numerical model and the other two
approaches (i.e., due to the fact that the model’s grid cells/elements do not exactly align with the
boundaries of the 7t Standard Annex Management Area);

e Slight differences in the way that projects and management actions are implemented over time
within the model methodologies;

e Inherently different levels of spatial resolution between methods, affecting the parameterization
and subsequent calculation of subsurface flow across boundaries; and

e Slight differences in the way in which land surface processes are treated (i.e., evapotranspiration
demand, and precipitation).

Despite these differences, each approach provides valuable information that can support effective
groundwater management within the basin and the 7t Standard Annex Management Area. Given the
uncertainty among the local analytical spreadsheet model, the basin-wide numerical model, and the
checkbook accounting approach, the 7t Standard Annex Management Area has chosen to use the high
range of the deficit for planning purpose for Projects and Management Actions as described in Section 16,
which is the deficit based on the checkbook accounting approach, i.e., 16,976 AFY. Through SGMA
implementation, the Management Area will continue to refine the water budget parameters based on
additional data and modeling and actual groundwater conditions within the basin.3?

It is recognized that additional, more recent data (i.e., through 2022) are available at the time of
preparation of this amended MA Plan. However, as the MA Plan does not constitute a five-year update to
a GSP, but rather a response to the DWR determination letter, those additional data are not incorporated
herein, with minor exceptions

32 Nothing in this water budget information presented herein is meant to be viewed as a determination of water rights.
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Table WB-1. Comparison of Change in Groundwater Storage Estimates from Three Water Budget
Estimation Methods

Basin-wide

Basin-wide Local Analytical Checkbook
Period / Scenario Numerical Model Spreadsheet Model | Accounting Approach
Historical Period (WY 1995 — 2014) -760 (a) -1,084 (b) NA
Current Period (WY 2015) -13,457 (a) -4,544 (b) NA
Projected Period NA -1,510 (c) -16,976 (d)
Baseline with no Projects
Projected Period
2030 Climate Change with Projects @ NA 0fe) NA

Abbreviations
NA = not available

Notes:

(1) All values are in AFY.

(2) The Projected Period is 50 years in length. For the 2030 Climate Change with Projects scenario, the Basin-wide
numerical model approach includes a 20-year (2021-2040) “implementation period” and a 30-year (2041-2070)
“sustainability period”. The Analytical Spreadsheet Model results assumes projects and management actions are fully
implemented for the entire 50-year projected period.

Sources:
(a) Table 1of “FINAL_7thStandard-Hist-WBG.xIsx”, received from Todd, 4 June 2019.
(b) Table WB-6
(c) Table WB-9
(d) “SKM_C25819111413180.pdf”, received from KGA on 14 November 2019.
(e) Table PMA-2

8.1. Water Budget Methods and Data Sources

M 23 CCR § 354.18(d)
M 23 CCR § 354.18(e)

The Management Area-level water budget information presented herein is based on a spreadsheet model
that quantifies each flow component and enforces mass balance principles for each “subdomain” that
collectively comprise the water budget domain (the 7t Standard Annex Management Area).

The spreadsheet model approach was developed for the 7t Standard Annex Management Area to serve
as an independent check on the estimates of the historical and current water budget derived from the
basin numerical model described in the Umbrella GSP. The spreadsheet model approach uses a variety of
data and analytical methods to quantify each water budget flow component (see Appendix C). Processes
and groups of processes are grouped into “subdomains” and “flow components.” These water budget
flow components are quantified on a monthly timestep for the period from January 1994 through
December 2015 (i.e., generally consistent with the water budgeting period being used for the remainder
of the KGA). As identified further below, and consistent with the approach used in the KGA Umbrella GSP,
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the period of WY 1995 — 2014 is used as the historical period, and WY 2015 is used as the current water
budget period.

8.1.1. Water Budget Subdomains

The water budget is divided into five internal subdomains, each influenced by a number of flow
components and within which mass-balance is enforced (i.e., the sum of inflow components is balanced
by the sum of outflow components and/or a change in storage component). Figure WB-1 shows the water
budget domain, and the following internal subdomains:

Agricultural lands
Groundwater system
Industrial and domestic lands
NORSD WWTP

Artificial pipelines

© oo oo

In addition to the five internal subdomains, two external subdomains are incorporated into the
spreadsheet model. These include the atmosphere which is a source of precipitation and sink for
evapotranspiration, and the adjacent and connected portions of the groundwater basin (i.e. as source of
net groundwater inflow). The spreadsheet model does not explicitly account for the vadose (unsaturated)
zone between the land surface and the (saturated) groundwater system, but instead incorporates
temporal lag factors to account for the movement of water through this zone. An implicit assumption in
this approach, therefore, is that the vadose zone does not experience any change in storage over time.

8.1.2. Water Budget Flow Components

Within and between each subdomain are 17 water budget flow components that route water through the
7th Standard Annex Management Area. Figure WB-2 shows a conceptual diagram of the individual water
budget flow components between subdomains as well as flow components that are external to the overall
water budget domain (i.e., serve only as an inflow or outflow to the entire system, rather than a flow
between subdomains).

Certain components are based on “raw” data which are directly measured and based on historical records.
These “raw” components are considered to have a relatively high degree of certainty. Other components
are estimated using a variety of analytical methods and are thus subject to uncertainty based on the
parameters used in their estimation. Some components (i.e., groundwater pumping for agricultural use)
constitute major proportions of the overall water budget and have thus been given significant attention.
Others are relatively minor in magnitude (e.g., seepage from artificial pipelines) and are, to some degree,
less significant to the overall water budget and less well defined.

8.1.3. Data Sources

Per 23-CCR §354.18(e), the best-available data were used to evaluate the water budget for the 7t
Standard Annex Management Area using the spreadsheet model and include the following:

e Precipitation Records from closest California Irrigation Management Information System (CIMIS)
stations including:

o Shafter climate station; Monthly, January 1994 — September 2018
o Belridge climate station; Monthly, October 1998 — September 2018
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e Satellite Evapotranspiration (ET) Data from the Cal Poly Irrigation Training and Research Center’s
“Mapping Evapotranspiration at High Resolution with Internalized Calibration” (ITRC-METRIC)
Study, funded by the Kern Groundwater Authority (KGA)33; Monthly, January 1993 -December
2015 34

e NORSD WWTP data from the NORSD including:

o Water Budget; Monthly, 2009 — 2017
o Influent Data; Annually, 2007 — 2008
o Effluent Data; Annually, 1995 — 2006
e Land Use Classifications (Crop Mapping) from the DWR SGMA Data Viewer; 2014

e Historical Groundwater Level Records for selected wells within the Management Area from the
DWR SGMA Data Viewer; Seasonal resolution, Spring 1968 — Spring 2018 (data availability varies
by well)

e Water Use Data from industrial and domestic users provided by Plains All American and SMWC
(data availability varies by users and time)

8.1.4. Intended Purpose of Water Budget

The water budget spreadsheet model described herein (as well as the basin-wide numerical modelling
approach to water budget estimation described in the Coordination Agreement and Appendices thereto)
aims to assess the water budget from a purely quantitative, physical perspective, which is consistent with
SGMA and the GSP Emergency Regulations (i.e., CWC § 10720.5 and 23 § CCR 354.18(a)). The spreadsheet
model does not aim to evaluate the water budget from the perspective of water rights. As discussed above
in the beginning of Section 8, the “checkbook accounting” approach does attempt to evaluate the water
budget with some consideration of water rights (e.g., through allocation of a uniform “native yield”
component to all lands within the Basin). However, no determination is made therein, or anywhere in this
MA Plan, as to the actual legal water rights as they pertain to groundwater within the 7% Standard Annex
Management Area.

8.2. Water Budget Results

This section presents results of the water budget. The modeled values were calculated on a monthly time
step period; however, for summary purposes, results are presented below as annual values during the
entire current and historical water budget period (WYs 1995 — 2015), as well as long-term averages over
the historical water budget period of WYs 1995 — 2014. The time periods used herein are consistent with
those used in the KGA Umbrella GSP. As discussed in the KGA Umbrella GSP, the 20-year period of WYs
1995 - 2014 was selected because, as a whole, this period is climatically close to normal/average. It should
be acknowledged, however, that the period also includes the majority of a significantly dry (drought)
period between 2012 and 2015, as well as other years that were drier or wetter than normal, and that this

33 Howes, D. 2017. 1993-2015 ITRC-METRIC ETc for Kern County. prepared for the Kern Groundwater Authority on behalf of the
Cal Poly Irrigation Training and Research Center.
34 There is no ITRC satellite ET data for calendar year 2012, as the LANDSAT satellite system employed in the ITRC-METRIC
analysis was non-operational during this period.
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period starts after a wet year and ends during a dry period. Consistent with the KGA Umbrella GSP, WY
2015 was selected to represent current conditions across the basin.

It should be noted that some information presented here aligns with the requirements of the current and
historical water budgets described under Section 8.3 Current and Historical Water Budget below, and is
therefore not repeated in the subsequent section.

8.2.1. Surface Water Inflows and Outflows

i 23 CCR § 354.18(b)(1)

Per 23-CCR §354.18(b)(1), Table WB-2 presents annual summaries of the total surface water inflows to
and outflows from the 7t Standard Annex Management Area for the historical and current periods. Figure
WB-3 shows the total surface water inflows by type, which include: (1) recycled water deliveries from the
NORSD WWTP and (2) total precipitation. For summary purposes, annual averages over the historical
water budget period are discussed below.

e The NORSD WWTP has provided secondary-level treated effluent for agricultural irrigation in the
7th Standard Annex Management Area since the early 1950s. Based on the data provided by the
NORSD, recycled water is used to irrigate 2,500 acres> of agriculture lands within the Management
Area. On average, the amount of recycled water used for irrigation was 3,559 AFY during the
WY 1995-2014 time period. Cumulative recycled water import over this time period is shown on
Figure WB-4.

e Precipitation on lands within the 7t" Standard Annex Management Area contribute some water to
the overall water budget and is grouped herein with “surface water inflows.” Based on the data
from the Shafter and Belridge CIMIS stations, annual rainfall over the period from WY 1995-2014
averaged of 6.4 inches per year, which is approximately equivalent to 5,290 AFY.3®

Overall, total surface water inflows to the 7™ Standard Annex Management Area averaged approximately
8,850 AFY during the WY 1995-2014 time period.

There is no natural streamflow or imported surface water sources other than the recycled water deliveries
flowing into and leaving from the 7t" Standard Annex Management Area. Water from precipitation serves
to wet the near surface soil and then either evaporates, contributes to crop water demand, or (when a
rainfall event is intense enough or long enough) percolates through the root zone to eventually recharge
groundwater. In addition, all the treated recycled water received from the NORSD WWTP is applied to the
agricultural land or infiltrates to groundwater through unlined ponds. Therefore, surface water outflows
from the 7t Standard Annex Management Area are essentially zero.

35 Total reclamation area was obtained from data provided by the NORSD staff on 14 August 2018.
36 The record of precipitation data from the Shafter station is incomplete for the WY 1995-2014. When data were not available
from the CIMIS station, data from the Belridge station were correlated and used to interpolate the missing Shafter data.

Page 70
June 2022 EKI Environment & Water, Inc.



Basin Setting
Management Area Plan
SWID 7" Standard Annex Management Area

8.2.2. Groundwater Inflows and Outflows

M 23 CCR § 354.18(b)(2)
M 23 CCR § 354.18(b)(3)

Per 23-CCR §354.18(b)(2) and (b)(3), Table WB-3 and Figure WB-5 provide an annual summary of inflows
to and outflows from the groundwater system by water source type for WYs 1995 — 2015. In addition,
Table WB-3 and Figure WB-6 provide average results over the historical period of WY 1995 — 2014.

Total inflows to the groundwater system averaged approximately 25,970 AFY over WYs 1995 — 2014.
Sources of inflow to the groundwater system include:

e Net subsurface groundwater inflow;

Infiltration of precipitation;

e Infiltration of applied agricultural water;

e Infiltration of recycled water deliveries (irrigation);

e Infiltration of recycled water within the NORSD WWTP (ponds); and
e Infiltration of return flow from dairy and domestic water use.

The net subsurface groundwater inflow to the Management Area includes water from a variety of sources,
including: water recharged from the Kern River, Friant-Kern flood flows, accretions below Lake Isabella
that flow past Rocky Point Weir, and minor streams, which make up native safe yield; and imported State
Water Project (SWP) as acknowledged by the Zone of Benefit assessment (Section 6.3.6).

Total outflows from the groundwater system averaged approximately 27,050 AFY over WYs 1995 — 2014
and were dominated by the extraction from private agricultural pumpers®’. The other outflow
components include industrial, domestic, and dairy water use.

8.2.3. Change in Groundwater Storage

M 23 CCR § 354.18(b)(4)
M 23 CCR § 354.18(b)(6)

Per 23-CCR §354.18(b)(4), Figure GWC-5, Figure GWC-6, and Table WB-4 present the annual and
cumulative change in groundwater storage between seasonal high conditions, which are defined in this
chapter to be March of the previous year through February of the current year, to represent the winter
conditions for the selected 20-year historical period. Note that this time window is distinct from DWR'’s
definition of the “Water Year”, which runs from October of the previous year to September of the current
year (e.g., DWR WY 2015 is October 2014 — September 2015); thus the values presented in Table WB-4
are slightly different than the annual and cumulative change in storage estimates provided for DWR WY
1995-2015 in Table WB-3, Table WB-5, and Table WB-6.

As discussed in Section 7.2 Change in Groundwater Storage, annual change in groundwater storage under
the 7t Standard Annex Management Area averaged -980 AFY between seasonal high conditions for the

37 Extraction from private agricultural pumpers is estimated based on ET data developed by ITRC.
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historical period of record (March 1994 — February 2014), with a cumulative change in storage of
approximately -19,660 AF over the same period (as shown on Figure GWC-5 and Figure GWC-6). Figure
WB-7, Figure WB-8, and Table WB-5 compare the annual and cumulative change in storage in the
Management Area between WYs 1995 — 2014 and associated water year type based on DWR’s San Joaquin
Valley Water Year Index. These exhibits depict a clear relationship between change in groundwater
storage to WY type, whereby change in storage becomes more positive with an increasing “wet” condition
and more negative with an increasing “dry” condition. The net benefit of a “wet” period on groundwater
conditions is especially evident in WYs 1996 — 2000, whereas the impact of a severe multi-year drought is
evident in WYs 2001 — 2004 and WYs 2012 — 2015.

Figure WB-9 shows a comparison of the spreadsheet model-based change in groundwater elevation
against the water level of a selected well®® within the 7t" Standard Annex Management Area. As shown on
Figure WB-9, the spreadsheet model-predicted elevation correlates well with the measured water level.
Further, the model-based change in groundwater elevation between Spring 2004 to Spring 2014 (-66 ft)
and Fall 2004 to Fall 2014 (-40 ft) are consistent with the information on change in groundwater elevation
presented in Figure GWC-7and Figure GWC-8 (i.e., approximately -47 ft and -48 ft3° over the same periods
of interest).

The change in groundwater storage over time within the Management Area was estimated using the
spreadsheet model was compared against an estimate based on the DWR change in groundwater level
data?®, an estimated storage coefficient (storativity), and the area of the 7t Standard Annex Management
Area (~10,000 acres) as follows:

Change in Storage = [Ending Water Level — Starting Water Level] * Storativity * Management Area

Based on the DWR change in groundwater level maps, between Spring 2004 and Spring 2014, the change
in groundwater elevation ranged from -38 to -55 ft across the 7™ Standard Annex Management Area (see
Figure GWC-7). Assuming an average storage coefficient of 0.08%, the calculated change in storage over
that time period was approximately -37,000 acre-feet (AF), or approximately -3,700 AFY#2. The
spreadsheet model estimated a similar change in storage over this same time period of -5,660 AFY (for a
cumulative change in storage of -56,600 AF). Table WB-7 summarizes the change in storage in the 7t
Standard Annex Management Area for selected time periods using the various methodologies described
herein. The results of the C2VSim-FG model generally agree with the spreadsheet model results over the
historical water budget period, though, it should be noted that due to the cell size and configuration used
in the numerical model, these results do not reflect the exact boundary or total area of the Management
Area. During the drought year of WY 2015, the C2VSim-FG model change in storage result is approximately
three times the estimate change in storage for the Management Area based on the spreadsheet model.

38 Well with state well number of 28524E259001M was selected given its long-term water level data and its location within the
Management Area.

39 Average change in groundwater elevation across the Management Area was used here.

40 Changes in groundwater level are obtained from the Groundwater Information Center Interactive Map Application
(https://gis.water.ca.gov/app/gicima/) on 26 August 2016.

41 Storage coefficient of 0.08 was estimated from the average specific yield of Layer 2 within the Management Area based on
the C2VSim-FG (See Table HCM-2).

42 Average change in groundwater elevations between Spring 2005 to Spring 2015 and Fall 2005 to Fall 2015 were used to
estimate the change in groundwater storage. The groundwater elevation contours from the Groundwater Information Center
Interactive Map Application are subject to uncertainty due to sparse data within and proximate to the Management Area.
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Table WB-7. Change in Storage for Selected Time Periods

Total Change in Storage | Annual Rate of Change
Period Methodology (AF) in Storage (AFY)
DWR Water Level 137,000 3,700
Maps
Spreadsheet Water
Spring 2004 — Spring 2014 Budget Model -56,600 -5,660
C2VSim-FG -32,538%344 -2,958%344
Spreadsheet Water 21,670 11,080
Budget Model
WY 1995 - WY 2014
C2VSim-FG -15,205%% 44 -760%3 44
Spreadsheet Water
WY 2015 Budget Model 4,540 4,540
C2VSim-FG -13,457%% 44 -13,457%% 44

8.2.4. Overdraft Conditions

i 23 CCR § 354.18(b)(5)

The Kern County Subbasin is designated by DWR in its latest version of Bulletin 118 — California’s
Groundwater as being in a condition of critical overdraft (DWR, 2016d). With respect to overdraft
conditions and basins subject to those conditions, DWR has made the following statements:

e “A basin is subject to critical conditions of overdraft when continuation of present water
management practices would probably result in significant adverse overdraft-related
environmental, social, or economic impacts.” (DWR, 1980)

e Groundwater overdraft is “... the condition of a groundwater basin or subbasin in which the
amount of water withdrawn by pumping exceeds the amount of water that recharges the basin
over a period of years, during which the water supply conditions approximate average conditions.
Overdraft can be characterized by groundwater levels that decline over a period of years and never
fully recover, even in wet years. If overdraft continues for a number of years, significant adverse
impacts may occur, including increased extraction costs, costs of well deepening or replacement,
land subsidence, water quality degradation, and environmental impacts.” (DWR, 2003)

43 Due to the cell size and configuration used in the numerical model, these results do not reflect the exact boundary or total
area of the Management Area. The model approximation of the Management Area consists of a total of 9,338 acres,
approximately 93% of the actual total acreage of the Management Area.

% The results for the 7t Standard Annex Management Area were provided by the KGA GSA on 4 June 2019. Since the results
are provided for Water Year (WY), total change in storage and annual rate of change in storage between Spring 2004 and Spring
2014 presented herein are the results for WY 2004 to WY 2014.
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e “Overdraft occurs where the average annual amount of groundwater extraction exceeds the long-
term average annual supply of water to the basin. Effects of overdraft result can include seawater
intrusion, land subsidence, groundwater depletion, and/or chronic lowering of groundwater
levels.”#

The basin-wide Model and local water budget information discussed herein covers the period from
WY 1995 through 2014% (i.e., it does not cover the entire period used in DWR'’s evaluation). The basin-
wide Model and Checkbook and local water budget all indicate that historically, a decline in storage has
been occurring over time in the Management Area. The Checkbook method estimates an overdraft
amount of 16,976 AFY for the SWID 7™ Standard Management Area (i.e., the difference in an estimated
supply of 10,579 AFY and estimated demand of 27,555 AFY).

8.2.5. Sustainable Yield

M 23 CCR § 354.18(b)(7)

SGMA defines sustainable yield as “the maximum quantity of water, calculated over a base period
representative of long-term conditions in the basin and including any temporary surplus, that can be
withdrawn annually from a groundwater supply without causing an undesirable result” (California Water
Code [CWC(], §10721(w)). DWR’s Water Budget BMP (DWR, 2016c), further states that “Water budget
accounting information should directly support the estimate of sustainable yield for the basin and include
an explanation of how the estimate of sustainable yield will allow the basin to be operated to avoid locally
defined undesirable results.” Inherent to the codified definition and the BMP statement is the avoidance
of Undesirable Results, which include significant and unreasonable effects for any of the six SGMA
sustainability indicators. Therefore, determination of the sustainable yield for the 7t" Standard Annex
Management Area depends upon how the Undesirable Results are defined.

While no exact method for defining the sustainable yield is required by SGMA or promoted by DWR in its
Water Budget BMP, the BMP does emphasize that water budget accounting information should be used.
It follows that an estimate of the sustainable yield of the groundwater system underlying the 7t" Standard
Annex Management Area can be made by adding the average annual change in storage to the average
annual groundwater extraction. This simplified approach provides a sustainable yield number
corresponding to the volume of water that, if pumped over the water budget period of interest, would
have resulted in zero change in storage — a reasonable metric for sustainability. Based on the average
annual change in groundwater storage over the water budget period WY 1995-2014 (i.e., approximately
-1,080 AFY) and the average annual groundwater extraction (i.e., approximately 27,050 AFY), the
sustainable yield is estimated at approximately 25,970 AFY under current supply and demand conditions.

Using the above simplified methodologies, Table WB-8 below provides a summary of a range of potential
sustainable yield estimates based on different selected time periods. However, this assessment does not
take into consideration water rights, ownership of water, and other factors that ultimately will drive the
volume of groundwater that can be sustainably extracted from this Management Area (see the beginning
of Section 8 and 16).

4> https://water.ca.gov/Programs/Groundwater-Management/Bulletin-118/Critically-Overdrafted-Basins, accessed 1 July
2018.
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Table WB-8. Sustainable Yield for Selected Time Periods

Average Annual
Change in Average Annual
Relevance of Time Groundwater Groundwater Sustainable Yield
Time Period Period Storage (AFY) Extraction (AFY) (AFY)
WY 1995 - 2014 Historical Water Budget -1,080 27,050 25,970
Period of Interest
WY 1997 - 2009 DWR Overdraft 20 27,080 27,100
Evaluation Period
(Section 8.2.4)
WY 2004 - 2014 Recent Ten-Year Period -3,620 26,800 23,180
excluding WY 2015
WY 1995 - 2015 Entire Water Budget -1,250 27,330 26,080
Period of Interest
WY 1995 - 2011 | 17-year Period Excluding -60 26,570 26,510
the Recent Drought
WY 1995 - 2000 Data available within 4,900 27,050 31,950
Bulletin 118 Assessment
Period (1970 — 2000)

8.3. Current and Historical Water Budget

8.3.1. Current Water Budget

M 23 CCR § 354.18(c)(1)

This section presents results for the “current” water budget, based on values extracted from the
spreadsheet model for WY 2015. This is consistent with “current” period defined by the KGA in the
Umbrella GSP. Water Year 2015 was classified as the third consecutive “Critical” (dry) Water Year and
fourth consecutive “Dry” or “Critical” Water Year within the San Joaquin Valley and is thus representative
of perhaps the worst drought condition in recent history within the region.

Per 23-CCR §354.18(d)(1), Table WB-6 and Figure WB-10 provide a summary of total inflows and outflows
to the 7t" Standard Annex Management Area for WY 2015, while Table WB-3 and Figure WB-11 provide a
summary of groundwater inflows and outflows.

Total inflows to the 7t Standard Annex Management Area amounted to approximately 26,930 AF in WY
2015, including subsurface groundwater inflow, precipitation, and total inflow to the NORSD WWTP. This
resulted in a total inflow to the groundwater system of approximately 28,450 AF, including subsurface
groundwater inflow, infiltration of recycled water deliveries, infiltration of effective precipitation,
infiltration of agricultural pumping water, infiltration of recycled water within the NORSD WWTP, and
infiltration of dairy and domestic water use.

Total outflows from the 7t Standard Annex Management Area amounted to approximately 30,340 AF in
WY 2015, including evapotranspiration (consumptive use by vegetation), consumptive industrial and
domestic water use, and consumptive dairy water use. This resulted in a net outflow from the
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groundwater system of approximately 33,000 AF, including agricultural pumping, industrial and domestic
water use, and dairy water use.

As evident from these water budget values, the 7t Standard Annex Management Area (like nearly all areas
in the Kern County Subbasin and San Joaquin Valley as a whole) was impacted significantly by the extreme
drought condition of WY 2015, resulting in a net loss of over -4,540 AF of groundwater storage during this
timeframe. However, as evidenced by the recovery of water levels and storage following previous dry
periods, the groundwater system is resilient, and the “current” (WY 2015) conditions are not indicative of
a normal condition but rather represent the late stages of a major drought period from which the
groundwater system has already started to recover (see Figure GWC-4).

8.3.2. Historical Water Budget

M 23 CCR § 354.18(c)(2)

Water budget results are presented for the historical water budget period in Section 8.2 Water Budget
Results, including associated figures and tables, and are not repeated here. Rather, this section focuses
on providing: (a) a quantitative evaluation of historical recycled water availability and reliability (23-CCR
§354.18(d)(2)(A)), (b) a quantitative assessment of the historical water budget (23-CCR §354.18(d)(2)(B)),
and (c) a description of how historical conditions have impacted the ability of the 7™ Standard Annex
Management Area to be operated within its sustainable yield (23-CCR §354.18(d)(2)(C)).

Historical Recycled Water Availability and Reliability

I 23 CCR § 354.18(c)(2)(A)

As described above, the 7t Standard Annex Management Area’s only source of surface water supply is
the recycled water deliveries from the NORSD WWTP. Agricultural lands in the Management Area have
received recycled water since early 1950s. Between WY 1995 and 2014, the 7" Standard Annex
Management Area received an average of 3,560 AFY of recycled water (16% of the total inflows into the
Management Area).

Quantitative Assessment of Historical Water Budget

1 23 CCR § 354.18(c)(2)(B)

Based on the DWR San Joaquin Valley Water Year Index for the 20-year period from WY 1995 through
2014, this period included four "critical" (dry) years, four dry years, two below normal years, three above
normal year, and seven wet years. The first third of this period was relatively wet, the middle third was a
mix of wet and dry years, and the last third of the period was extremely dry. This climatic factor is clearly
reflected in the water budget for the 7t" Standard Annex Management Area, whereby the groundwater
system shows consistent increases in storage with “wetter” conditions and decreases in storage under
“drier” conditions (see Figure WB-7, Figure WB-8, and Table WB-5).

Table WB-6 and Figure WB-12 provide a tabular breakdown of total inflows and outflows to the 7t
Standard Annex Management Area for WYs 1995 - 2015, and Figure WB-13 provides a summary of average
annual total inflows and outflows between WYs 1995 - 2014. The same information for the groundwater
system only are provided in Table WB-3 and on Figure WB-5 and Figure WB-6.
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Total inflows to the 7t Standard Annex Management Area amounted to an average of 25,660 AFY for WYs
1995 - 2014, comprised of subsurface groundwater inflow, precipitation, and of total inflow to the NORSD
WWTP. This resulted in an average net inflow to the groundwater system of approximately 25,970 AFY,
comprised of subsurface groundwater inflow, infiltration of agricultural pumping water, infiltration of
effective precipitation, infiltration of recycled water deliveries, infiltration of recycled water within the
NORSD WWTP, and infiltration of dairy and domestic water use.

Total annual outflows from the 7t Standard Annex Management Area amounted to 26,880 AFY for WYs
1995 - 2014, comprised of evapotranspiration (consumptive use by vegetation), consumptive industrial
and domestic water use, and consumptive dairy water use. This resulted in a net outflow from the
groundwater system of approximately 27,050 AFY, 97% of which was caused by agricultural pumping.

Operation within Sustainable Yield

M 23 CCR § 354.18(c)(2)(C)

Average annual change in groundwater storage within the 7" Standard Annex Management Area
amounted to approximately -1,080 AFY between WYs 1995-2014, resulting in a cumulative change in
groundwater storage of -21,700 AF during this period, based on observed water levels. Although the
overall net change during this period is negative, the calculated transient change in storage and water
levels measured in wells within the 7t Standard Annex Management Area (see Figure WB-14 and Figure
GWC-4) demonstrate that the groundwater system is sensitive to climatic variability and the Management
Area operations, with decreases in storage during drought followed by increases in storage during wet
periods. It is noted that this assessment does not take into consideration water rights, ownership of water,
and other factors that ultimately will drive the volume of groundwater that can be sustainably extracted
from this Management Area. As discussed in the beginning of Section 8, the sustainable yield value for
the basin will be refined further refined through SGMA implementation.

8.4. Projected Water Budget

M 23 CCR § 354.18(c)(3)

Per 23-CCR §354.18(e)(2), projected water budgets are required as a way to estimate future conditions of
water supply and demand within a basin, as well as the aquifer response to implementation of the Plan
over the planning and implementation horizon. To develop the projected water budget, the same tools
and similar spreadsheet methodologies that were used for the historical and current water budget were
used, with updated inputs for climate variables (i.e., precipitation and evapotranspiration [ET]) and water
supply assumptions (i.e., native safe yield). The chief purpose of this projected water budget analysis is to
assess the magnitude of the net water supply deficit in the future, accounting for climate change
variability. Another projected water budget based on the Checkbook Accounting Approach was discussed
in the beginning of Section 8. The results from these two projected water budget methods form a range
of shortfall volumes for the 7t" Standard Annex Management Area; the high end of the range will be used
for planning purposes and will be addressed through Projects and Management Actions to prevent
Undesirable Results (discussed further in Section 16) and achieve the Sustainability Goal. This section
describes the development and results of the projected water budget for the 7" Standard Annex
Management Area using the spreadsheet methodologies.
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8.4.1. Development of 50-Year Analog Period

M 23 CCR § 354.18(c)(3)(A)
M 23 CCR § 354.18(c)(3)(B)
M 23 CCR § 354.18(c)(3)(C)

Per 23-CCR §354.18(e)(2)(A), the projected water budgets must use 50 years of historical precipitation,
evapotranspiration, and streamflow information as the basis for evaluating future conditions under
baseline and climate-modified scenarios. To develop the required 50 years-worth of hydrologic input
information, an “analog period” was created from the 20 years-worth of historical (WY 1995-2014)
information by combining the years in a specific way that, on average, maintained the long-term average
hydrologic conditions. This approach, which was used for both the spreadsheet water budget model
approach and the basin-wide C2VSim-FG modeling approach, allowed for the creation of a complete 50-
year period to inform the projected water budget analysis, even when certain component datasets were
not available for that length of time. The sequence of actual years that were combined to create the 50-
year analog period is as follows:

e Analog Years 1-12: Based on actual years 2003-2014
e Analog Years 13-32: Based on actual years 1995-2014
e Analog Years: 33-50: Based on actual years 1995-2012

The above mapping of actual years to analog years within the required 50-year projected water budget
period applies to precipitation, surface water supplies and ET datasets.

8.4.2. Development of Projected Water Budget Scenarios

M 23 CCR § 354.18(c)(3)(A)
M 23 CCR § 354.18(c)(3)(B)
B 23 CCR § 354.18(c)(3)(C)

The basin-wide C2VSim-FG numerical model, which serves as the basin-wide model for historic, current,
and future conditions, includes detailed consideration of climate change scenarios, including projected
changes of subsurface inflows to the basin, subsurface outflows from the basin, surface water flows,
imported water, precipitation, and evapotranspiration. For purposes of the Management Area Plan; (MA
Plan), these changes were applied to the Management Area-level water budget, and given its location
within the basin incorporates primarily changes in precipitation and evapotranspiration.

Three projected water budget scenarios were developed for this analysis: a Baseline Scenario, a 2030
Climate Change Scenario, and a 2070 Climate Change Scenario per DWR guidance (DWR, 2018). The
Baseline Scenario reflects a “no climate change” scenario, the 2030 Climate Change Scenario reflects a
moderate level of climate change effects, and the 2070 Climate Change scenario reflects a high level of
climate change effects. All three scenarios are used to project the water budget for the Management Area
out through 2070.
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All scenarios are based on estimated net subsurface inflows from calibrated historical water budget.
Components of net subsurface inflows are discussed in Section 8.2.2 Groundwater Inflows and
Outflows.#

Baseline Scenario

Per 23-CCR §354.18(e)(2)(B) and 23-CCR §354.18(e)(2)(C), the projected water budgets must use “the
most recent land use, evapotranspiration, and crop coefficient information” and “the most recent water
supply information as the baseline condition for estimating future surface water supply.” The projected
water demand contains agricultural and non-agricultural consumptive use. As discussed in Section 8.2.1,
the 7t Standard Annex Management Area does not receive surface water other than NORSD WWTP
inflows. Therefore, the projected water supply contains precipitation, surface water supplies (total NORSD
WWTP inflows), and net subsurface inflows. For the purpose of the Baseline Scenario, no climate change
factors are applied.

2030 Climate Change Scenario

M 23 CCR § 354.18(d)(3)

In order to estimate the potential effects on the projected water budget of climate change during the GSP
implementation period (i.e., between 2020 and 2040), a water budget scenario based on 2030 climate
change factors published by DWR was developed. For this scenario, precipitation and ET were both
adjusted based on the change factors published by DWR and consistent with the methodology applied in
the numerical model. Surface water supplies (i.e., treated effluent) are assumed to be the same as the
Baseline Scenario.

2070 Climate Change Scenario

I 23 CCR § 354.18(d)(3)

In order to estimate the potential effects on the projected water budget of climate change towards the
end of the planning and implementation horizon (i.e., 50 years out into the future), a water budget
scenario based on 2070 “central tendency” climate change factors published by DWR was developed. It
should be noted that estimates of climate change impacts on water supplies this far into the future have
significant uncertainty. For this scenario, precipitation and ET were both adjusted based on the 2070
“central tendency” change factors published by DWR and consistent with the methodology applied in the
numerical model. Surface water supplies (i.e., treated effluent) are assumed to be the same as the
Baseline Scenario.

47 The 7th Standard Annex Management Area landowners are a part of the KCWA Zone of Benefit (Zones 17 and 19) and pay a
portion of the costs of State Water Project deliveries to the basin, commensurate with the benefits they receive. However, the
KCWA has requested that this Zone of Benefit inflow be omitted from the Annex Area water budget as a condition of KCWA's
agreement to cover the undistricted ("white area") lands within the basin. Therefore, net groundwater inflow resulting from
the Zone of Benefit contributions are not included in the future water budget estimates for the Management Area, contingent
upon KCWA's continued management of undistricted lands in the basin.
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8.4.3. Projected Water Budget Results

Results of the projected water budget analyses are summarized in Table WB-9. As shown in Table WB-9,
water budget components are presented as averages over the 20-year historical period and averages over
the 50-year analog period for the Baseline, 2030 Climate Change, and 2070 Climate Change Scenarios.
Water budget components are grouped into inflows and outflows, relative to the domain or subdomain
they pertain to. Also shown in Table WB-9 is the average annual change in groundwater storage for the
historical period and each projected scenario.

In the Baseline Scenario, the water budget components differ only slightly from the historical period. The
percent difference from the historical average period to the Baseline Scenario ranges from approximately
-3.3% for net subsurface inflows to +2.2% for surface water supplies and non-agricultural consumptive
use. This demonstrates that the 50-year analog period is a good representation of the historical
conditions. The change in groundwater storage shows a shortfall of -1,510 AFY under the Baseline
Scenario. In the 2030 and 2070 Climate Change Scenarios, the changes in groundwater storage
are -2,333 AFY and -3,648 AFY respectively. It is noted that this assessment does not take into
consideration water rights, ownership of water, and other factors that ultimately will drive the volume of
groundwater that can be sustainably extracted from this Management Area. As presented in the beginning
Section 8 in Table WB-1, the coordinated Checkbook deficit for this area is -16,976 AFY.

Page 80
June 2022 EKI Environment & Water, Inc.



TABLE WB-2
Annual Surface Water Inflows and Outflows by Source Type
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

INFLOWS [AFY] OUTFLOWS [AFY]
Recycled TOTAL Natural Outflows TOTAL
DWR Water| Water SURFACE Stream- | Runoff of | SURFACE
Year Deliveries Total WATER |Surface Water| flow out of |  Excess WATER
(Oct - Sept) (b) Precip. INFLOWS Exports District Precip. | OUTFLOWS
Historical Water Budget Period (WY 1995 - 2014)
1995 2,491 9,575 12,066 0 0 0 0
1996 2,496 4,692 7,187 0 0 0 0
1997 2,492 4,625 7,117 0 0 0 0
1998 2,491 13,142 15,632 0 0 0 0
1999 2,774 5,750 8,524 0 0 0 0
2000 3,442 4,642 8,083 0 0 0 0
2001 3,625 5,217 8,842 0 0 0 0
2002 3,623 3,675 7,298 0 0 0 0
2003 3,708 5,667 9,374 0 0 0 0
2004 3,744 3,558 7,302 0 0 0 0
2005 3,739 5,401 9,140 0 0 0 0
2006 3,736 7,358 11,094 0 0 0 0
2007 3,938 3,060 6,998 0 0 0 0
2008 4,002 2,372 6,374 0 0 0 0
2009 3,978 3,225 7,203 0 0 0 0
2010 3,254 6,317 9,571 0 0 0 0
2011 4,031 9,542 13,572 0 0 0 0
2012 4,062 4,658 8,720 0 0 0 0
2013 4,685 1,446 6,130 0 0 0 0
2014 4,868 1,958 6,826 0 0 0 0
TOTAL [AF] 71,177 105,878 177,056 0 0 0 0
AVERAGE 3,559 5,294 8,853 0 0 0 0
% 40% 60% - - - - -
Current Water Budget Period (WY 2015)
2005 | 388 | 3950 | 7818 | 0 | 0 | 0 | 0

Shafter-Wasco Irrigation District
December 2019 Page 1 of 2 7th Standard Annex Management Area



TABLE WB-2
Annual Surface Water Inflows and Outflows by Source Type
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

Abbreviations

AF = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
NORSD = North of River Sanitary District
Precip. = precipitation
WWTP = Wastewater Treatment Plant
WY = Water Year
Notes

(a) All values reported in acre-feet per year (AFY).
(b) The Management Area does not receive any natural surface stream flow or imported surface water. Imported water is limited to

recycled water from the NORSD WWTP.

Shafter-Wasco Irrigation District

Page 2 of 2 7th Standard Annex Management Area

December 2019



TABLE WB-3

Annual Inflows to and Outflows from the Groundwater System and Change in Groundwater Storage

Shafter-Wasco Irrigation District
7th Standard Annex Management Area

INFLOWS [AFY] OUTFLOWS [AFY] CHANGE IN STORAGE
Infiltration | Infiltration
Infiltration of of Recycled | Infiltration TOTAL Cumulative
DWR Water of Recycled | Agricutural |Water within| of Dairy and TOTAL Industrial and | OUTFLOWS | Annual Change | Change in GW
Year Net Subsurface| Infiltration of Water Pumping the NORSD | Domestic [INFLOWS TO Dairy Water Domestic FROM GW | in GW Storage | Storage Since
(Oct - Sept) GW Inflow Precipit. Deliveries Water WWTP Water GW SYSTEM | Ag. Pumping Use Water Use SYSTEM [AFY] WY 1995 [AF]
Historical Water Budget Period (WY 1995 - 2014)
1995 2,967 1,644 1,183 7,182 1,120 104 14,200 27,189 206 265 27,660 -13,461 -13,461
1996 36,471 1,279 1,250 7,060 1,121 104 47,285 30,898 206 271 31,375 15,910 2,449
1997 21,183 1,109 1,204 7,432 1,122 104 32,154 29,238 206 273 29,717 2,436 4,885
1998 12,793 2,005 1,469 6,159 1,120 104 23,651 19,585 206 273 20,064 3,587 8,472
1999 25,150 1,816 1,515 5,633 1,173 104 35,391 25,718 206 276 26,200 9,190 17,662
2000 28,550 971 1,358 6,605 1,393 142 39,020 26,618 388 285 27,291 11,728 29,391
2001 8,361 1,092 1,440 6,232 1,624 224 18,974 24,385 448 288 25,122 -6,148 23,243
2002 15,739 869 1,444 6,743 1,629 226 26,650 29,525 448 291 30,264 -3,614 19,628
2003 15,530 950 1,584 7,057 1,644 227 26,992 27,706 448 304 28,458 -1,466 18,163
2004 9,025 883 1,582 7,140 1,680 227 20,536 29,867 448 316 30,632 -10,096 8,067
2005 20,410 912 1,643 6,957 1,682 228 31,833 25,788 448 327 26,564 5,269 13,336
2006 19,430 1,365 1,616 6,028 1,680 229 30,348 23,251 448 353 24,052 6,296 19,632
2007 10,088 739 1,147 6,639 1,717 230 20,560 27,142 448 369 27,960 -7,399 12,233
2008 15,860 633 1,113 6,766 1,797 231 26,400 27,001 448 378 27,827 -1,427 10,806
2009 8,556 646 1,332 6,713 2,312 231 19,790 27,078 448 380 27,906 -8,116 2,690
2010 5,612 1,158 1,081 6,249 2,963 231 17,293 21,552 448 380 22,380 -5,086 -2,396
2011 8,473 1,987 1,455 4,925 2,506 231 19,578 17,396 448 380 18,224 1,353 -1,043
2012 12,537 1,131 1,447 5,344 1,997 231 22,688 26,154 448 380 26,982 -4,294 -5,338
2013 14,533 538 1,412 7,281 1,565 231 25,560 31,473 448 380 32,301 -6,742 -12,079
2014 9,721 364 1,267 7,446 1,372 231 20,402 29,170 448 380 29,998 -9,596 -21,675
TOTAL 300,990 22,092 27,542 131,592 33,217 3,870 519,303 526,734 7,696 6,548 540,978 -21,675 -21,675
AVERAGE 15,050 1,105 1,377 6,580 1,661 194 25,965 26,337 385 327 27,049 -1,084 -
% 58% 4.3% 5.3% 25% 6.4% 0.7% - 97% 1.4% 1.2% - - -
Current Water Budget Period (WY 2015)
2005 | 17,058 | 802 1,694 | 7197 | 1471 | 231 | 28454 | 32,161 | 448 388 | 32,998 | -4,544 -26,219
Abbreviations
AF = acre-feet
AFY = acre-feet per year
Ag. = Agricultural
DWR = California Department of Water Resources
GW = Groundwater
NORSD = North of River Sanitary District
Precip. = Precipitation
WWTP = Wastewater Treatment Plant
wy = Water Year
Notes

(a) All values reported in acre-feet per year (AFY), except cumulative change in storage (reported in acre-feet).
(b) This table presents annual inflows to and outflows from the groundwater system only. Inflows as infiltration account for deep percolation lag effect .

(c) The total and average values are based on results from DWR Water Year 1995 - 2014.
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TABLE WB-4
Annual and Cumulative Change in Groundwater Storage between Seasonal Highs (Mar - Feb)
Shafter-Wasco Irrigation District

7th Standard Annex Management Area

Annual Change in Cumulative Change in
Period of Reference Groundwater Storage | Groundwater Storage
[m/yy] [AFY] [AF]
Historical Seasonal High Period (March 1994 - February 2014)

3/94 -2/95 -6,824 -6,824
3/95-2/96 -1,538 -8,362
3/96 - 2/97 6,597 -1,765
3/97 -2/98 2,265 501
3/98 -2/99 11,949 12,450
3/99-2/00 9 12,459
3/00-2/01 11,085 23,544
3/01-2/02 -3,951 19,593
3/02-2/03 -4,375 15,219
3/03-2/04 21,767 36,986
3/04 - 2/05 -29,219 7,766
3/05-2/06 2,223 9,990
3/06 - 2/07 4,472 14,462
3/07 - 2/08 -6,412 8,051
3/08 - 2/09 -14,619 -6,568
3/09 - 2/10 2,414 -4,155
3/10-2/11 -7,287 -11,441
3/11-2/12 2,178 -9,264
3/12-2/13 -9,030 -18,293
3/13-2/14 -1,367 -19,661

TOTAL -19,661 -19,661
AVERAGE -983 -

Current Seasonal High Period (March 2014 - February 2015)

3/14-2/15 -10,475 -30,136

Abbreviations
AF = acre-feet

AFY = acre-feet per year
DWR = California Department of Water Resources
Notes

(a) The total and average values are based on results from DWR Water Year 1995 - 2014.

Shafter-Wasco Irrigation District

December 2019 7th Standard Annex Management Area
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TABLE WB-5

Annual Change in Groundwater Storage vs. DWR Water Year Type
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

Annual Change in
DWR Water Year DWR Water Year Type Groundwater Storage
(Oct - Sept) (a) [AFY]
Historical Water Budget Period (WY 1995 - 2014)
1995 w -13,461
1996 w 15,910
1997 w 2,436
1998 w 3,587
1999 AN 9,190
2000 AN 11,728
2001 D -6,148
2002 D -3,614
2003 BN -1,466
2004 D -10,096
2005 w 5,269
2006 w 6,296
2007 C -7,399
2008 C -1,427
2009 BN -8,116
2010 AN -5,086
2011 w 1,353
2012 D -4,294
2013 C -6,742
2014 C -9,596
Current Water Budget Period (WY 2015)
2015 | C -4,544
Abbreviations
AFY = acre-feet per year
DWR = California Department of Water Resources

Notes

(a) DWR Water Year Types are as follows: W = wet, AN = above normal,

BN = below normal, D =dry, C

Sources

= critical.

(1) DWR Water Year Type is obtained from DWR's Water Year Hydrologic Classification Indices
for the San Joaquin Valley, accessed on 18 January 2018
(http://cdec.water.ca.gov/reportapp/javareports?name=WSIHIST).
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TABLE WB-6
Annual Inflows to and Outflows from the Entire System and Change in Groundwater Storage
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

INFLOWS [AFY] (a)(b) OUTFLOWS [AFY] (a)(b) CHANGE IN STORAGE (a)
Evapo- Consumptive Surface Natural Annual Cumulative
DWR Water Sub- Natural transpira- Industrial and Water Surface Sub- Change in GW | Change in GW
Year surface GW Total WWTP Total [Surface Water TOTAL tion Domestic Water | Consumptive Exports + Water surface GW TOTAL Storage [AFY] | Storage Since
(Oct - Sept) Inflow Precipitation Inflow Inflows INFLOWS (c) Use Dairy Water Use Losses Outflow Outflow OUTFLOWS (d) WY 1995 [AF]
Historical Water Budget Period (WY 1995 - 2014)
1995 2,967 9,575 3,696 0 16,238 29,510 265 103 0 0 0 29,878 -13,461 -13,461
1996 36,471 4,692 3,704 0 44,866 28,513 270 103 0 0 0 28,887 15,910 2,449
1997 21,183 4,625 3,699 0 29,507 27,181 272 103 0 0 0 27,557 2,436 4,885
1998 12,793 13,142 3,696 0 29,631 26,105 272 103 0 0 0 26,480 3,587 8,472
1999 25,150 5,750 4,117 0 35,016 25,359 275 103 0 0 0 25,737 9,190 17,662
2000 28,550 4,642 5,108 0 38,299 25,932 284 247 0 0 0 26,463 11,728 29,391
2001 8,361 5,217 5,380 0 18,958 24,762 286 227 0 0 0 25,275 -6,148 23,243
2002 15,739 3,675 5,377 0 24,791 27,621 289 224 0 0 0 28,134 -3,614 19,628
2003 15,530 5,667 5,503 0 26,699 27,736 301 224 0 0 0 28,262 -1,466 18,163
2004 9,025 3,558 5,556 0 18,139 27,640 313 224 0 0 0 28,177 -10,096 8,067
2005 20,410 5,401 5,549 0 31,360 26,001 324 224 0 0 0 26,548 5,269 13,336
2006 19,430 7,358 5,545 0 32,333 25,681 348 224 0 0 0 26,253 6,296 19,632
2007 10,088 3,060 5,845 0 18,993 25,870 363 224 0 0 0 26,457 -7,399 12,233
2008 15,860 2,372 5,940 0 24,172 25,129 371 224 0 0 0 25,724 -1,427 10,806
2009 8,556 3,225 6,314 0 18,095 25,669 373 224 0 0 0 26,266 -8,116 2,690
2010 5,612 6,317 6,266 0 18,195 23,401 373 224 0 0 0 23,998 -5,086 -2,396
2011 8,473 9,542 6,296 0 24,311 22,890 373 224 0 0 0 23,487 1,353 -1,043
2012 12,537 4,658 6,321 0 23,517 26,539 373 224 0 0 0 27,136 -4,294 -5,338
2013 14,533 1,446 6,237 0 22,215 28,329 373 224 0 0 0 28,926 -6,742 -12,079
2014 9,721 1,958 6,144 0 17,823 27,419 373 224 0 0 0 28,016 -9,596 -21,675
TOTAL (e) 300,990 105,878 106,292 0 513,160 527,287 6,470 3,904 0 0 0 537,661 -21,675 -21,675
AVERAGE (e) 15,050 5,294 5,315 0 25,658 26,364 324 195 0 0 0 26,883 -1,084 -
% 59% 21% 21% 0% - 98% 1.2% 0.7% 0% 0% 0% - - -
Current Water Budget Period (WY 2015)
2015 | 17058 | 3950 | 5919 | 0 | 26927 | 29,738 | 381 | 224 | 0 | 0 | 0 | 30344 | -4544 | -26219
Abbreviations
AF = acre-feet
AFY = acre-feet per year
DWR = California Department of Water Resources
GW = Groundwater
NORSD = North of River Sanitary District
WWTP = Wastewater Treatment Plant
WYy = Water Year
Notes

(a) All values reported in acre-feet per year (AFY), except cumulative change in storage (reported in acre-feet).
(b) This table presents inflows to and outflows from the entire water budget system, which includes the groundwater system.

Shafter-Wasco Irrigation District
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TABLE WB-6
Annual Inflows to and Outflows from the Entire System and Change in Groundwater Storage
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

(c) "Evapotranspiration" includes all estimated crop and vegetative evapotranspirative demands as well as evaporation of excess rainfall and from the NORSD WWTP ponds within the Management Area.

(d) Due to the deep percolation time lag effect in the subsurface domain of the water budget model, the difference between total inflows and outflows does not equal to the change in storage presented here. See Section 3 of Appendix C for further
explanation of the time lag effect.

(e) The total and average values are based on results from DWR Water Year 1995 - 2014.

Shafter-Wasco Irrigation District
December 2019 Page 2 of 2 7th Standard Annex Management Area



TABLE WB-9
Summary of Projected Water Budget
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

Based on Estimated Net Groundwater Inflows from Calibrated Historical Water Budget

Projected
Baseline
Water Budget Historical Period (50-year Synthetic Hydrologic 2030 Climate 2070 Climate
Category Water Budget Component (WY 1995-2014) Period) (scaled from Baseline Period) | (scaled from Baseline Period)
Inflows (b) Surface Water Suppligs 5,315 5,434 5,434 5,434
Precipitation 5,294 5,258 5,238 5,178
(Net) Subsurface Inflow (c) 15,050 14,550 14,550 14,550
Outflows Ag Consumptive Use (d) 26,364 26,223 27,025 28,281
Non-Ag Consumptive Use 519 530 530 530
Inflows - Outflows Equivalent to "Shortfall" (e) -1,084 (f) -1,510 -2,333 -3,648
Abbreviations:
AFY = acre-feet per year SWP = State Water Project
KCWA = Kern County Water Agency KGA GSA = Kern Groundwater Authority Groundwater Sustainability Agency
Notes:

(a) The projected water budget presented here represents a physical accounting of inflows to and outflows from the Management Area. For purpose of planning Projects and Management
Actions, a greater shortfall is used, as shown in Table PMA-2.

(b) Inflows comprise all water entering the SWID Annex Area from surface (i.e., recycled water and precipitation) and subsurface (i.e., groundwater inflow) sources. Outflows comprise all
water leaving the SWID Annex Area under average historical (DWR Water Year 1995-2014) land use conditions.

(c) The 7th Standard Annex Management Area landowners are a part of the KCWA Zone of Benefit (Zones 17 and 19) and pay a portion of the costs of State Water Project deliveries to the
basin, commensurate with the benefits they receive. However, the KCWA has requested that the identification of this Zone of Benefit inflow be omitted from the Annex Area water
budget as a condition of KCWA's agreement to cover the undistricted ("white area") lands within the Basin. Therefore, net groundwater inflow resulting from the Zone of Benefit
contributions are not included as a supply source in the future water budget estimates for the Management Area, contingent upon KCWA's continued management of undistricted
lands in the Basin.

(d) The "Ag Consumptive Use" value is not equal to the total applied water demand for agricultural lands because it does not include the excess applied water necessary for irrigation
inefficiency. The total applied water would be greater than the consumptive use, with the difference becoming return flow (recharge) to groundwater.

(e) The "Shortfall" is calculated as Inflows - Outflows. A negative Shortfall is the amount of groundwater storage decrease that would occur if the demand (consumptive use) were to stay fixed
and were to be met by pumped groundwater.

(f) Due to the deep percolation time lag effect in the subsurface domain of the water budget model, the difference between total inflows and outflows does not equal the change in
storage presented here. See Section 3 of Appendix C for further explanation of the time lag effect.

Shafter-Wasco Irrigation District
December 2019 Page 1of 1 7th Standard Annex Management Area
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Abbreviations
AFY = acre-feet per year
DWR = California Department of
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Notes
1. The Management Area does not
receive any natural surface
streamflow or imported surface
water. Imported water is limited to
recycled water from the NORSD
WWTP.
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Cumulative Recycled Water Deliveries [AF]
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Abbreviations
AF = acre-feet
DWR = California Department of
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1. Annual volumes reported by DWR
Water Year, which extends
October (of the previous year) —
September.

2. The cumulative results cover the
historical water budget period of
interest (i.e. WY 1995 —2014).
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Notes
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Sources

1. DWR Water Year Type is obtained
from DWR's Water Year
Hydrologic Classification Indices
for the San Joaquin Valley,
accessed on 18 January 2018
(http://cdec.water.ca.gov/reporta
pp/javareports?name=WSIHIST).
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Abbreviations
CASGEM = California Statewide
Groundwater Elevation
Monitoring
DWR = California Department of Water
Resources
ft msl = feet above mean sea level

Notes
1. Water levels are shown for well
28S524E25P001M, located within
the SWID 7t Standard Annex
Management Area.
Sources
1. Water levels are obtained from
DWR’s SGMA Data Viewer, which
includes CASGEM data, accessed
on 07 November 2018
(https://sgma.water.ca.gov/webgi
s/?appid=SGMADataViewer).
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Abbreviations
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GW groundwater
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Notes
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(AF).
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Basin Setting
Management Area Plan
SWID 7" Standard Annex Management Area

9. MANAGEMENT AREAS
i 23 CCR § 354.20(a)

As identified in the KGA Umbrella GSP, multiple Management Areas have been established within the
basin. The information presented in this Management Area Plan_(MA Plan) is specific to and describes
conditions within the 7™ Standard Annex Management Area, which is a single management area.

9.1. Description and Justification

M 23 CCR § 354.20(b)(1)
I 23 CCR § 354.20(c)

As discussed previously in Section 4 Description of the Plan Area, the Kern County Subbasin is overlain by
many entities with water or land use management authority. A subset of these entities formed the KGA
GSA. The 7% Standard Annex Area was annexed by SWID in May 2019.%8 SWID is a member of the multi-
agency KGA GSA and is locally responsible for SGMA compliance within specific portions of the KGA GSA:
the SWID Management Area and the 7% Standard Annex Management Area. Together, the SWID
Management Area and the 7" Standard Annex Management Area include all of SWID’s sphere of influence
area within the basin. Management Areas of the KGA GSA are described and mapped in the KGA Umbrella
GSP; the 7t Standard Annex Management Area is shown on Figure HCM-1.

The reason for creation of the two SWID management areas is to ensure that SWID maintains maximum
flexibility and local control over sustainable groundwater management within its service area. The
7th Standard Annex Management Area is distinct from the SWID Management Area because operationally
and contractually, the Annex Area lands do not have access to the same imported water supplies and
other groundwater management tools as the SWID Management Area does.

9.2. Minimum Thresholds and Measurable Objectives

M 23 CCR § 354.20(b)(2)
M 23 CCR § 354.20(b)(4)

The Sustainable Management Criteria developed for the 7™ Standard Annex Management Area, including
the rationale for their selection, are described in detail in Section 13 Minimum Thresholds and Section 14
Measurable Objectives and Interim Milestones. As identified in the KGA Umbrella GSP, the MOs and MTs
vary to some degree between management areas within the basin, reflecting local conditions and
management decisions. The Measurable Objective (MO) and Minimum Threshold (MT) for the 7t
Standard Annex Management Area described in the following sections were selected to be generally
consistent with those of the neighboring management areas. Through ongoing coordination among KGA
GSA members, and between GSAs, particularly through regular sharing of monitoring data, the
management entities will be able to monitor for and provide a coordinate response to avoid undesirable
results throughout the basin.

48 The annexation of the Management Area by SWID was completed in December 2019, following the passage of a Proposition
218 election and approval by the Kern County LAFCO.
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9.3. Monitoring

M 23 CCR § 354.20(b)(3)

Monitoring networks for each applicable Sustainability Indicator, including a discussion of the level of
monitoring an analysis appropriate for the 7t" Standard Annex Management Area, are described in detail
in Section 15 Monitoring Network.
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SUSTAINABLE MANAGEMENT CRITERIA

10. INTRODUCTION TO SUSTAINABLE MANAGEMENT CRITERIA
M 23 CCR § 354.22

SGMASustainable Groundwater Management Act (SGMA) legislation defines “Sustainability Goal” as “the
existence and implementation of one or more groundwater sustainability plans that achieve sustainable
groundwater management by identifying and causing the implementation of measures targeted to ensure
that the applicable basin is operated within its sustainable yield” (California Water Code [CWC(C] §
10721(u)). SGMA requires Groundwater Sustainability Plans (GSPs) to develop and implement plans to
meet the Sustainability Goal (CWC § 10727(a)) and requires that the plans include Measurable Objectives
as well as Interim Milestones in increments of five years to achieve the Sustainability Goal within 20 years
of the implementation of the plan (CWC § 10727.2(b)(1)).

The GSP Emergency Regulations further define terms related to achievement of the Sustainability Goal,
including:

o Interim-Milestone{{M)}—a-targetvaluerepresentingmeasurable-Undesirable Result (UR) — “one
or more of the following effects caused by groundwater conditions+r-threrements-offiveyears;
set-by-an-Ageney-aspart occurring throughout the basin:

(1) Chronic lowering of a—Plangroundwater levels indicating a significant and unreasonable
depletion of supply if continued over the planning and implementation horizon. Overdraft
during a period of drought is not sufficient to establish a chronic lowering of groundwater
levels if extractions and groundwater recharge are managed as necessary to ensure that
reductions in _groundwater levels or storage during a period of drought are offset by
increases in groundwater levels or storage during other periods.

(2) Significant and unreasonable reduction of groundwater storage.

(3) Significant and unreasonable seawater intrusion.

(4) Significant and unreasonable degraded water quality, including the migration of
contaminant plumes that impair water supplies.

(5) Significant and unreasonable land subsidence that substantially interferes with surface land
uses.

(6) Depletions of interconnected surface water that have significant and unreasonable adverse
impacts on beneficial uses of the surface water.” (CWC § 10721(x));

e Minimum Threshold (MT) — a numeric value for each sustainability indicator used to define

undesirable results (23-Califernia-Code-ofRegulations{CCR} §351(g}k:t)).

e Measurable Objective (MO) — specific, quantifiable goals for the maintenance or improvement of
specified groundwater conditions that have been included in an adopted Plan to achieve the
sustainability goal for the basin (23-CCR §351(s)); and
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e Interim Milestone (IM) — a target value representing measurable groundwater conditions, in

increments of five years, set by an Agency as part of a Plan (23-California Code of Regulations [CCR]

§351(a));

Collectively, the Sustainability Goal, trterim—Milestones—Measurable ObjectivesURs, MTs, MOs, and
Minimum-ThresheldsIMS are referred to herein as Sustainable Management Criteria (SMCs).

The GSP Emergency Regulations specify how Groundwater Sustainability Agencies (GSAs) must establish
SMCs for each applicable Sustainability Indicator. Sections 11, 12, 13 and 14 describe the Sustainability
Goal, Undesirable Results, Minimum Thresholds, and Measurable Objectives, respectively, developed as
part of this Management Area Plan (MA Plan). Table SMC-1 below presents the SMC status within the MA
Plan area. Table SMC-2 presents a summary of the SMCs as defined within the MA Plan.

Table SMC-1-. Sustainable Management Criteria Status

Susta!nablllty Local Unde§|raPIe Results Minimum Threshold Recent Status Action Taken
Indicator Criteria

Chronic URs are triggered when MT is set at 87 feet MTs were not exceeded at | Continue to
Lowering of groundwater levels above mean sea level | any RMW. monitor and
Groundwater decline below established | (ft msl) for all three implement the MA
Levels MTs in 40% or more of water level RMW. Plan.

any representative

monitoring wells (RMW)

within the management

area over four

consecutive bi-annual

SGMA required

monitoring events.
Depletion of URs are triggered when MTs for Chronic MTs were not exceeded at | Continue to
Groundwater groundwater levels Lowering of any RMW. monitor and
Storage decline below established | Groundwater Levels implement the MA

MTs in 40% or more of are used as a proxy for Plan.

any representative Reduction of

monitoring wells within Groundwater Storage.

the management area See above for

over four consecutive bi- | definitions of those

annual SGMA required MTs.

monitoring events.
Seawater Groundwater conditions in the basin show that Seawater Intrusion is not present within the Basin, and
Intrusion is not anticipated to be present in the future, and therefore the Sustainability Indicator is not applicable

to the Basin.
Degradation of | Until additional MT is set for arsenic at | MT for arsenic was not Continue to
Groundwater groundwater level and its MCL of 10 ug/L. exceeded at any RMW. monitor and
Quality groundwater quality implement the MA

information is available Plan.

to refine the correlation

Page 84
June 2022 EKI Environment & Water, Inc.




Sustainable Management Criteria
Management Area Plan
SWID 7" Standard Annex Management Area

S
ShatteraVWasco lsgization 1istuict

Susta!nablhty Local Unde§|ra!ale G Minimum Threshold Recent Status Action Taken
Indicator Criteria

analysis, it is considered a

local UR for Degraded

Water Quality within the

Management Area if the

arsenic concentrations

exceed MTs in 40% or

more of any RMW within

the Management Area

over two consecutive

annual SGMA required

monitoring events, such

that it cannot be

managed to provide

drinking water supply

(i.e., that treatment or

blending is not possible

or practicable).

Land URs for Land Subsidence No MT is set for Land There is no significant Continue to
Subsidence are not defined. Subsidence. subsidence since 2015. As monitor and

shown on Figure GWC-15, | implement the MA
total subsidence between Plan.
2015 and 2021 within the
Management Area ranged
from -0.05 to -0.11 ft.
Annual average ground
surface vertical
displacement between
2015 to 2021 ranged from
-0.03 ft to 0.02 ft.

Depletion of Groundwater conditions in the basin show that Depletion of Interconnected Surface Water is not
Interconnected | present within the Basin, and is not anticipated to be present in the future, and therefore the
Surface Waters | Sustainability Indicator is not applicable to the Management Area.
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Sustainability Identification of Potential Effects on Undesirable Result (UR) Local Undesirable Results | Local Undesirable Results Criteria Minimum Threshold (MT) Minimum Threshold Justification Measurable Objective (MO)
Indicator Beneficial Users Beneficial Users Causes Criteria (i.e., Trigger) Justification Definition Definition
Chronic Beneficial Users Groundwater well Increased Pumping due to: | URs are triggered when A well age analysis was conducted Initial MT estimates are set at | MTs are set at levels that would avoid | Initial MO estimates are set at
Lowering of impacted by Chronic dewatering and . . groundwater levels that showed that approximately the three designated RMWs, | a depletion of supply that may lead the three designated RMWs,
) . - increase in water use . . o . h . ) . .
Groundwater Lowering of associated effects (e.g., . decline below established | 51% of wells within the using an algorithm taking into | to URs. using an algorithm similar to
. . per acre on irrigated . . ; . .
Levels Groundwater Levels increased maintenance MTs in 40% or more of Management Area will be older than | consideration: the MT algorithm that takes
. . ) land; and/or . . . N . . .
include: costs, including well any representative 50 years by 2040 and would likely ~ Trendline proiection usin MTs consider historical groundwater | into consideration:
rehabilitation or - new land put into monitoring wells (RMW) have to be replaced irrespective of L P .J & level trends based on the assumption . L .
- Aericultural and . . . historical Spring water level (s ) - Trendline projection using
gricu redevelopment and pump production. within the management SGMA. As such, it would not be that the conditions experienced over L .
Industrial Water . . L data between 2006 and . historical Spring water level
lowering, and reduced Reduced Recharge due to: | 1€ OVer four considered significant and 2016 the ten-year period 2006-2016 data between 2006 and
Users (19 wells); well lifespan due to & " | consecutive bi-annual unreasonable if fewer wells in the ’ continue from 2016 through 2040. 2016:
] corrosion of well casings - increased agricultural Sustainable Groundwater | Management Area were impacted - Minimum value of the !
) Domestlc'and Small and screens). irrigation efficiency; Management Act (SGMA) | due to Chronic Lowering of projected groundwater Relationship with Other - Minimum value of the
Community Water - reduced recvcled water required monitoring Groundwater Levels in the Principal elevation in 2040 from the | Sustainability Indicators: projected groundwater
Users (9 wells); and, Increased pumping lift deliveries: a\r/1d/or events. Aquifer than the assumed natural three RMWs; and Groundwater levels are used as a elevation in 2030 from the
. and associated effects ’ well replacement rate (51%). . proxy for groundwater storage. three RMWs; and
- Municipal Water : . . - Well construction
Users (2 wells) (i-e, greater energy use, - climate change resulting information, for the Well construction
' higher pumping costs, in decreased A well impact analysis was iderati ’ fi Based on available data no direct i on. for th
increased wear and tear precipitation and conducted that showed that the Eonmf.e.raltlon ofimpactsto | |ation can be discerned between n or.rgatlo'n, orft' e
on well pump motors, and | increased proposed MTs could potentially eneticial users. water levels and water quality Eons'f.e.ralt'on ofimpacts to
reduced well efficiency). evapotranspiration (ET). cause bottom of well screen - Coordination with adjacent | measurements within the eneticialusers.
dewatered in 26% of wells within Management Areas to Management Area at this time, - Coordination with adjacent
the Management Area (including maintain MT gradient to be | except at the base of fresh water Management Areas to
12% of agricultural and industrial similar to the current defined by Page (1973). The base of maintain MO gradient to be
wells, 56% of domestic wells, and groundwater elevation fresh water is well below the MT for similar to the current
0% of municipal wells). gradient in vicinity of the Chronic Lowering of Groundwater groundwater elevation
) Management Area. Levels. Therefore, the MT for Chronic gradient in vicinity of the
These an'alyses show t.hajc potential I Lowering of Groundwater Levels is Management Area.
dewatering of wells within the All RMWs within the nservative and not ted t
i Management Area have the conservative a ot expected to All RMWs within the
Management Area due o thronic same MT value exacerbate to water quality within Management Area have the
Lowerllng of Groundwater Levels . the Management Area.
(26%) is fewer than the assumed same MO value.
0,
natural well re.pl.acement ra.te (51%), Based on available data no direct Margin of Operational
a.nd.therefore it is not considered correlation can be discerned between Flexibility:
significant and unreasonable. water levels and land subsidence — - .
t< within th The margin of operational
A Well Dewatering Mitigation azizu;egeennt Z\r':;; altnth': time flexibility within the
Program will address well impacted & s Hme. Management Area is the
by Chronic Lowering of S ter intrusi g difference between the
Groundwater Levels, including . eawaterintrusion an Minimum Threshold (-87 feet
. . interconnected surface water are not
agricultural and domestic supply licable to the M £ A above mean sea level [ft msl])
wells. applicable to the Viahagement Area. and the Measurable Objective
. (-29 ft msl): 58 feet (ft).
Impact to Adjacent Management
Areas and Basins:
The MTs have been developed in
consideration of and in coordination
with the neighboring water agencies
within the Kern Subbasin. The
method used to develop the MT is
consistent with several surrounding
Management Areas (i.e., Shafter-
June 2022 Page 1 of 7 SWID 7% Standard Annex Area Management Area Plan
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Sustainability
Indicator

Identification of
Beneficial Users

Potential Effects on
Beneficial Users

Undesirable Result (UR)
Causes

Local Undesirable Results
Criteria (i.e., Trigger)

Local Undesirable Results Criteria
Justification

Minimum Threshold (MT)
Definition

Minimum Threshold Justification

Measurable Objective (MO)
Definition

Wasco Irrigation District Management
Area and North Kern Water Storage
District Management Area).

Impact to Beneficial Users:

Well Impact analysis shows that
although the proposed MTs could
potentially result in some wells being
impacted, the impacts would not be
unreasonable and would be mitigated
through an Well Dewatering
Mitigation Program.

State, Federal, and Local Standards:
There are no state, federal, or local
standards pertaining to groundwater
levels in the Management Area.

Measurement of Minimum
Thresholds:

Groundwater levels will be measured
in each of the three RMWs
semiannually using the monitoring
protocols outlined in the Kern
Groundwater Authority (KGA)
Umbrella Groundwater Sustainability
Plan (GSP).

Reduction of

Same Beneficial Users as

Reduced groundwater

Same causes as the

URs are triggered when

The use of MTs for the Chronic

MTs for Chronic Lowering of

Use of Groundwater Levels as a

MOs for Chronic Lowering of

Groundwater the Chronic Lowering of | supply reliability due to Chronic Lowering of groundwater levels Lowering of Groundwater Levels as Groundwater Levels are used | Proxy: Groundwater Levels are used
Storage Groundwater Levels reduced quantity of water | Groundwater Levels decline below established | a proxy for Reduction of as a proxy for Reduction of MTs for Reduction in Groundwater as a proxy for Reduction of
sustainability indicator. | available, which would be | sustainability indicator MTs in 40% or more of Groundwater Storage has been Groundwater Storage. See Storage may be set by using MTs for Groundwater Storage. See
most significant during Levels (i.e., increased any representative demonstrated to be appropriate above for definitions of those | Chronic Decline in Groundwater above for definitions of those
periods of drought. groundwater pumping and | monitoring wells within and protective. The amount by MTs. Levels as a proxy if it is demonstrated | MOs.
reduced recharge; see the management area which groundwater storage would that a correlation exists between the
above). over four consecutive bi- be reduced if groundwater levels at two metrics. The following calculation
annual SGMA required all RMWs declined to their demonstrates this correlation:
monitoring events. respective MTs represents 16% of
the total usable groundwater Since hydrogeologic storage
storage within the Management properties and the MA Plan area are
Area. constant when looking at the change
in storage (Change in Storage = MA
The volume of usable storage above Plan Area * Storage Coefficient *
the MT for Chronic Lowering of Change in Saturated Thickness), the
Groundwater Levels corresponds to following analysis is presented in
the volume that would be pumped terms of saturated thickness, which is
in roughly three years of pumping at mathematically equivalent to storage
the long-term historical average volume.
June 2022 Page 2 of 7 SWID 7% Standard Annex Area Management Area Plan




DRAFT

Table SMC-2. Summary of Sustainable Management Criteria
SWID 7t Standard Annex Area Management Area Plan (7 Std MA Plan)

LEGEND
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Sustainability

Identification of

Potential Effects on

Undesirable Result (UR)

Local Undesirable Results

Local Undesirable Results Criteria

Minimum Threshold (MT)

Minimum Threshold Justification

Measurable Objective (MO)

Indicator Beneficial Users Beneficial Users Causes Criteria (i.e., Trigger) Justification Definition Definition
rate, assuming no inflow to the The change in saturated thickness
systems. from current (Spring 2016)
groundwater elevations (13.7 ft msl)
Given that the UR definition is based to the Chronic Lowering of
on 40% or more RMWs exceeding Groundwater Levels MTs (-87 ft msl)
their MTs, the actual reduction in is approximately 101 ft. The total
storage that would occur if URs for usable groundwater storage is
chronic groundwater levels were calculated to be 624 ft of saturated
triggered would be much less, and thickness within the Management
therefore the UR definition avoids Area based on current groundwater
significant and unreasonable effects elevations and the deepest
for the Reduction of Groundwater groundwater extractions from well
Storage sustainability indicator. construction information (-710 ft msl)
within the MA Plan Area plus 100 ft
reserve for well pumping operations.
Therefore, the reduction in usable
storage volume if groundwater levels
were to decline to the MTs amounts
to 16%.
Because volume of usable
groundwater storage can be
represented by changes in
groundwater elevations and the
amount of recoverable storage is
substantially greater than the
volume associated with a reduction
in groundwater levels to the MTs for
Chronic Lowering of Groundwater
Levels, those MTs are considered
protective for the Reduction of
Groundwater Storage Sustainability
Indicator.
Seawater Groundwater conditions in the Basin show that Seawater Intrusion is not present within the Basin, and is not anticipated to be present in the future, and therefore the Sustainability Indicator is not applicable to the Basin.
Intrusion
Degraded Beneficial Users Increased costs to treat or | Potential causes include Until additional Several criteria, or “tests,” were The MT is set for arsenic The GSP Emergency Regulations state | The MO is set at the California

Water Quality

impacted by Degraded
Water Quality include:

- Domestic and Small
Community Water
Users (9 wells); and,

- Municipal Water
Users (2 wells).

Agricultural use is the
dominant beneficial user
of groundwater

blend groundwater to
drinking water standards
if it is used as potable
supply source.

Potential reduction in
“usable storage” volume
of groundwater in the
basin if large areas of
aquifer are impacted to
the point that they cannot
be used to support
beneficial uses and users.

the addition of
constituents of concern
(COCs) to groundwater in
the principal aquifer
through processes that
are causatively related to
groundwater recharge or
extraction or land use
activities.

Addition of COCs to
groundwater could happen
via deep percolation of

groundwater level and
groundwater quality
information is available
to refine the correlation
analysis, it is considered a
local UR for Degraded
Water Quality within the
Management Area if the
arsenic concentrations
exceed the MTs in 40% or
more of the RMWs within
the Management Area
over two consecutive

utilized by the SOKR GSAs to
systematically and transparently
assess which Constituents of
Concern (COCs) warranted the
development of SMCs for to be
consistent based on the
understanding of groundwater
conditions, the relationship
between groundwater management
(i.e., extraction and recharge to
water quality), the regulatory
landscape, and relevant regulations.
The Management Area then only

based on regulatory

thresholds for drinking water

beneficial use set by United
States Environmental
Protection Agency (USEPA)
and State of California.
Specifically, the MT is set at
the California Maximum

Contaminant Level (MCL) for
arsenic of 10 micrograms per

liter (ug/L).

that the MT “shall be based on the
number of supply wells, a volume of
water, or a location of an isocontour
that exceeds concentrations of
constituents determined by the
Agency to be of concern for the
basin”, and that “the Agency shall
consider local, state, and federal
water quality standards applicable to
the basin.” This language indicates
that MTs for Degraded Water Quality
can reasonably be based on
concentrations of water quality

MCL for arsenic (10 ug/L).

June 2022
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Sustainability Identification of Potential Effects on Undesirable Result (UR) Local Undesirable Results | Local Undesirable Results Criteria Minimum Threshold (MT) Minimum Threshold Justification Measurable Objective (MO)
Indicator Beneficial Users Beneficial Users Causes Criteria (i.e., Trigger) Justification Definition Definition
identified within the agricultural return flows annual SGMA required developed SMCs for those COCs that constituents of concern, as quantified
Management Area, and and leaching, deep monitoring events, such passed all of the following tests. by sampling measurements at
groundwater quality is percolation beneath that it cannot be These “tests” include: Representative Monitoring Wells.
enerally suitable for shallow point-source managed to provide - Regional Occurrence Test: A -
& . y .p . . . .g P & . e A MT for Degraded Water Quality is
agricultural uses. contamination sites, and drinking water supply COC passes this test if it is ” .
. . . L set for arsenic at three water quality
lateral inflows from (i.e., that treatment or detected in a majority of wells . .
. o L . s RMWs in the Management Area using
adjacent areas within the blending is not possible within the Management Area. . . .
basin with poorer water or practicable) the California MCL of 10 ug/L since
ualit P P ’ - Anthropogenic Influence Test: the most sensitive beneficial use of
q v This test further draws a groundwater in the Management
distinction between human- Area is for potable supply.
influenced versus naturally-
occurring effects, that are not Relationship with Other
necessarily under the purview Sustainability Indicators:
of GSAs to manage. There is no apparent correlation
between groundwater elevations and
- Sensitive Beneficial Use Test: A g.
. . water quality measurements based
COC passes this test if it has a L
; on the historical data, except at the
Primary MCL set by the SWRCB, .
and therefore could have an base of fresh water defined by Page
imbact on drinking water users (1973). The base of fresh water is well
asspumin the COCg asses the ’ below the MT for Chronic Lowering of
other ”tegsts" P Groundwater Levels. Therefore, the
’ MT for Chronic Lowering of
- Pre-SGMA Condition Test: A Groundwater Levels is conservative
COC passes this test if and protective to water quality within
unimpacted beneficial users still the Management Area.
exist as of 2015 (i.e., impacts
are not significant as of the In addition, based on input provided
SGMA effective date). by the agricultural stakeholders, the
. rowers have not experienced an
- Other Regulatory Regime Test: 8 . p. y
. . changes in water quality as
A COC passes this test if the . .
. L groundwater elevations have declined
constituent loading is not .
. over time.
already being managed by
another regulatory authority Based on available data no direct
(e.g., ILRP or CV-SALTS), and . .
. correlation can be discerned between
assuming the COC passes the . .
P \ water quality and land subsidence
other “tests”. .
measurements in the Management
- Groundwater Management Area at this time.
“Nexus” Test: A COC passes this
test if concentrations are or Seawater intrusion and
have the potential to be interconnected surface water are not
exacerbated by groundwater applicable to the Management Area.
management actions taken by
the GSAs (i.e., management of Impact to Adjacent Management
groundwater extractions or Areas and Basins:
recharge).
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Sustainability Identification of
Indicator Beneficial Users

Potential Effects on
Beneficial Users

Undesirable Result (UR)
Causes

Local Undesirable Results
Criteria (i.e., Trigger)

Local Undesirable Results Criteria
Justification

Minimum Threshold (MT)
Definition

Minimum Threshold Justification Measurable Objective (MO)
Definition

Per the rationale described and
employed herein, because the focus
of SGMA rightfully emphasizes those
constituents that may be degraded
to groundwater management
activities (i.e., extraction and
recharge), the only COC applicable
for the development of Degraded
Water Quality SMCs within the
Management Area is arsenic.

This process notwithstanding, the
Management Area is committed to
continue to monitor and otherwise
evaluate water quality and the COCs
as part of on-going SGMA
implementation.

By designing MTs for Chronic
Lowering of Groundwater Level based
on historical trends in groundwater
conditions and in coordination with
the neighboring water agencies
within the Kern Subbasin, these MTs
are not expected to cause significant
changes to existing regional
groundwater gradients and are thus
anticipated to be protective in terms
of preventing migrations of poor-
quality water into or from adjacent
management areas.

Impact to Beneficial Users:

Primary MCLs are regulatory
thresholds based on criteria for
drinking water quality, which is the
most sensitive beneficial use. As such,
the MT for Degraded Water Quality
considers the most sensitive
beneficial uses and users of
groundwater. In addition, as
described previously, agricultural use
is the dominant beneficial use
identified within the Management
Area, and groundwater quality is
generally suitable for agricultural
uses.

State, Federal, and Local Standards:
State, federal, and local entities have
greater authority to enforce water
quality standards, especially for
anthropogenic-derived pollutant
constituents. Water quality issues
related to deep percolation of
agriculture chemicals (e.g., nitrates)
are regulated separately under the
ILRP and CV-SALTS.

Measurement of Minimum
Thresholds:

Water quality data will be collected at
the water quality RMWs annually.
Further, activities already undertaken
as part of other regulatory
compliance efforts will continue
during the SGMA implementation

June 2022
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Sustainability Identification of Potential Effects on Undesirable Result (UR) Local Undesirable Results | Local Undesirable Results Criteria Minimum Threshold (MT) Minimum Threshold Justification Measurable Objective (MO)
Indicator Beneficial Users Beneficial Users Causes Criteria (i.e., Trigger) Justification Definition Definition
timeframe. These data will be
evaluated on an annual basis.
Land Critical Surface Damage to above-ground | Depressurization of URs for Land Subsidence Based on the limited to no historical | No MT is set for Land There is no Regional Critical No MO is set for Land
Subsidence Infrastructure is not and near-surface aquifers and aquitards are not defined. subsidence, the lack of Corcoran Subsidence. Infrastructure identified in the 7 Std Subsidence.
defined as a Beneficial infrastructure (even if not | due to lowering of clay, and the lack of Regional MA Plan that has been affected, or
User in California Water | considered critical groundwater levels, which Critical Infrastructure, no URs for has the potential to be affected, by
Code (CWC) §10723.2, infrastructure), such as can lead to compaction of Land Subsidence are defined. land subsidence.
but is still considered in the North of River Sanitary | compressible strata and Further, no significant subsidence has
the development of District (NORSD) lowering of the ground been identified by the 7 Std MA Plan
Sustainable Wastewater Treatment surface. Therefore, the based on available data and the lack
Management Criteria Plant (WWTP); utility causes of URs due to Land of Corcoran clay. Therefore, no
(SMC) for Land infrastructure; and Subsidence are generally unique Minimum Thresholds are set
Subsidence. industrial facilities. the same as the potential for this Sustainability Indicator.
causes listed above for URs
The only Regional Critical due to Chronic Lowering of Relationship with Other
Infrastructure located Groundwater Levels. Sustainability Indicators:
within the MA Plan area Based on available data no direct
is a small section of a correlation can be discerned between
high-pressure gas land subsidence measurements and
pipeline which the Basin water levels within the Management
GSAs have determined Area at this time.
does not warrant further
consideration (i.e., Basin Based on available data no direct
is only concerned with correlation can be discerned between
the California Aqueduct land subsidence measurements and
and the Friant Kern water quality in the Management
Canal). However, there is Area at this time.
other non-critical
infrastructure within the Seawater intrusion and
Management Area, interconnected surface water are not
which is included in the applicable to the Management Area.
consideration of SMC
development. Impact to Adjacent Management
Areas and Basins:
By designing MTs for Chronic
Lowering of Groundwater Level based
on historical trends in groundwater
conditions and in coordination with
the neighboring water agencies
within the Kern Subbasin, these MTs
are not expected to cause significant
land subsidence.
Impact to Beneficial Users:
There is no critical infrastructure
identified in the 7 Std MA Plan that
June 2022 Page 6 of 7 SWID 7% Standard Annex Area Management Area Plan
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Sustainability Identification of Potential Effects on
Indicator Beneficial Users Beneficial Users

Undesirable Result (UR) Local Undesirable Results | Local Undesirable Results Criteria
Causes Criteria (i.e., Trigger) Justification

Minimum Threshold (MT)
Definition

Minimum Threshold Justification

Measurable Objective (MO)
Definition

has been affected, or has the
potential to be affected, by land
subsidence. Further, no significant
subsidence has been identified by the
7 Std MA Plan based on available data
and lack of Corcoran clay.

State, Federal, and Local Standards:
There are no state, federal, or local
standards pertaining to land
subsidence in the Management Area.

Measurement of Minimum
Thresholds:

Land subsidence will be monitored
through the publicly available TRE
Altamira Interferometric Synthetic
Aperture Radar (InSAR) dataset. If
land subsidence is observed that has
the potential to substantially interfere
with surface or near surface land
uses, the criteria for definition of UR
for Land Subsidence will be revisited,
and MT for Land Subsidence will be
developed, as appropriate as part of
the next five-year update.

Depletion of Groundwater conditions in the Basin show that Depletion of Interconnected Surface Water is not present within the Basin, and is not anticipated to be present in the future, and therefore the Sustainability Indicator is not applicable to the Management Area.

Interconnected
Surface Water

Abbreviations:
AF = acre-feet
AFY = acre-feet per year
COC = Constituent of Concern

NORSD = North of River Sanitary District
RMW = Representative Monitoring Well
P/MAs = Projects and Management Actions

CV-SALTS = Central Valley-Salinity Alternatives for Long-term Sustainability SGMA = Sustainable Groundwater Management Act

CWC = California Water Code

ET = evapotranspiration

ft = feet

ft msl = feet above mean sea level

GSA = Groundwater Sustainability Agency
GSP = Groundwater Sustainability Plan
ILRP = Irrigated Lands Regulatory Program
InSar = Interferometric Synthetic Aperture Radar
MCL = Maximum Contaminant Level

MO = Measurable Objective

MT = Minimum Threshold

June 2022

SMC= Sustainable Management Criteria

SWID = Shafter-Wasco Irrigation District
SWRCB = State Water Resources Control Board
UR = Undesirable Result

WWTP = Wastewater Treatment Plant
1,2,3-TCP = 1,2,3-Trichloropropane
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11. SUSTAINABILITY GOAL
M 23 CCR § 354.24

SGMA requires that a Sustainability Goal be defined for the basin (CWC §10727(a)), and the GSP
Emergency Regulations further clarify that the Sustainability Goal be defined on a basin-wide basis.

reoak +e15-€6 with-ahe o-The basin-wide sustainability goal
y all GSAs in the Kern County Subbasin, defined below:

being adopted b

“The sustainability goal of the Kern County Subbasin is to:

e Achieve sustainable groundwater management in the Kern County Subbasin through
the implementation of projects and management actions at the member agency
level of each GSA

e Maintain its groundwater use within the sustainable yield of the basin- as
demonstrated by monitoring and reporting groundwater conditions

e Operate within the established sustainable management criteria, which are based
on the collective technical information presented in the GSPs in the Subbasin.

e Collectively bring the Subbasin into sustainability and to maintain sustainability over
the implementation and planning horizon-.”

Page 86
June 2022 EKI Environment & Water, Inc.



Sustainable Management Criteria
Management Area Plan
SWID 7" Standard Annex Management Area

12. UNDESIRABLE RESULTS
M 23 CCR § 354.26(a)

This section describes the Undesirable Results defined for the 7™ Standard Annex Management Area.
Pursuant to the GSP Emergency Regulations, which states that Undesirable Results are to be defined
consistently throughout the basin (23-CCR § 354.20), definitions of Undesirable Results for the basin have
been developed through a coordinated effort of the basin GSAs and are described in the Kern
Groundwater Authority (KGA) GSA Umbrella GSP. The basin-wide definitions of Undesirable Results were
considered and adjusted where necessary to better reflect the 7t" Standard Annex Management Area
groundwater conditions.

As discussed below for each Sustainability Indicator, the Undesirable Results definitions for the Basin refer
to and rely on Minimum Thresholds established at the local management area level. Specifically,
Undesirable Results for the Basin occur when Minimum Thresholds for a certain percentage (by acreage)
of management areas are exceeded. Each management area determines what the local Minimum
Thresholds values are and what combination of local exceedances constitutes a local Undesirable Result.
If alocal Undesirable Result manifests in a management area, that area begins to count towards the basin-
wide Undesirable Results definition.

12.1. Undesirable Results for Chronic Lowering of Groundwater Levels

The basin-wide definition of Undesirable Results for Chronic Lowering of Groundwater Levels is as follows:

“The point at which significant and unreasonable impacts over the planning and implementation
horizon, as determined by depth/elevation of water, affect the reasonable and beneficial use of,
and access to, groundwater by overlying users.

This is determined when the Minimum Threshold for groundwater levels are exceeded in at least
three (3) adjacent management areas which represent at least 15% of the sub-basin or greater
than 30% of the [Kern County] Subbasin (as measured by each Management Area). Minimum
Thresholds shall be set by each of the Management Areas through their respective Groundwater
Sustainability Plans.”

The above basin-wide definition allows for local definition, within each Management Area of the basin, of
the Minimum Thresholds that constitute a significant and unreasonable impact to the reasonable and
beneficial use of groundwater by overlying users. As such, it is necessary to consider local conditions and
beneficial uses and users within each management area.

12.1.1. Identification of Beneficial Users

Beneficial users impacted by Chronic Lowering of Groundwater Levels in the Management Area include:

1) Agricultural and Industrial Users: The primary use of groundwater in the Management Area is
for agricultural purposes. There are 19 agricultural and industrial wells within the Management
Area.

2) Domestic and Small Community Users: Groundwater is pumped for domestic use by
approximately nine domestic wells.

3) Municipal Users: There are two public supply wells within the Management Area.
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12.1.1.12.1.2. Potential Causes of Undesirable Results

M 23 CCR § 354.26(b)(1)

Per Section 354.26(b)(1) of the GSP Emergency Regulations, potential causes of Undesirable Results due
to Chronic Lowering of Groundwater Levels in the 7t" Standard Annex Management Area include increased
pumping and/or reduced recharge. Because the primary use of groundwater in the Management Area is
for agricultural purposes, increased groundwater pumping could occur if new land is put into agricultural
production or if water use per acre on existing irrigated land increases. Relative to the volume used for
agricultural production, pumping by municipal and industrial users is limited. Based on the size of the
population served (about 61%°), this volume is relatively small and unlikely to substantially increase. Based
on a review the current General Plans, and the Western Rosedale Specific Plan, that cover all or a portion
of the Management Area, no significant development is anticipated in the Management Area. Reduced
recharge could occur due to increased agricultural irrigation efficiency, reduction in recycled water
deliveries, and/or due to climate change that results in decreased precipitation and increased
evapotranspiration (ET).

12.1.2.12.1.3. Criteria Used to Define Undesirable Results

i 23 CCR § 354.26(b)(2)
M 23 CCR § 354.26(c)

Per Section 354.26(b)(2) of the GSP Emergency Regulations, the description of Undesirable Results must
include a quantitative description of the number of Minimum Threshold exceedances that constitute an
Undesirable Result. As discussed further below in Sections 13 through 15, Minimum Thresholds and
Measurable Objectives were defined using a method of projecting groundwater levels into the future,
using the assumption that the conditions experienced over the ten-year period 2006 — 2016 (Spring
measurements) continue from 2016 through 2040-, and through coordination with adjacent Management
Areas. This ten-year period includes the worst drought conditions on record, and projects water levels
assuming that these severe conditions continued through 2040 (i.e., they project a “worst case scenario”
that does not take into account longer term historical conditions or actual conditions that have occurred
from 2016 to present). The Minimum Threshold is then set at the theoretical conditions projected in 2040
and raised by 50 feet (ft) and the Measurable Objective is set as the theoretical conditions projected in
2030-- and raised 50 ft.

These calculations were performed based on water levels at three wells with the Management Area with
relatively long records of water level measurement and broad geographic spacing, and the lowest
theoretical groundwater level calculated at these three locations is set as the Measurable Objective and
Minimum Threshold for the 7™ Standard Annex Management Area. The Measurable Objective and
Minimum Threshold are assigned to representative monitoring siteswells within the Monitoring Network,
as further described in Section 15. An-Undesirable Resultfor ChrenicLowerin

49 population served by Superior Mutual Water Company was obtained from SDWIS website, accessed on 4 March 2019.
https://sdwis.waterboards.ca.gov/PDWW/index.jsp

Page 88
June 2022 EKI Environment & Water, Inc.



Sustainable Management Criteria
Management Area Plan
SWID 7" Standard Annex Management Area

An Undesirable Result for Chronic Lowering of Groundwater Levels are triggered for the Management

Area when groundwater levels decline below established MTs in 40% or more of any Representative
Monitoring Wells (RMW) within the Management Area over four consecutive bi-annual Sustainable
Groundwater Management Act (SGMA) required monitoring events. The humber of exceedances that
equates to at least 40% of RMW for the Management Area is two out of three RMWs.

This method of calculating Measurable Objectives and Minimum Thresholds for chronic lowering of water
levels based on a theoretical projection of groundwater elevations relative to 2006 — 2016, is consistent
with the methodology used by the Management Areas surrounding the 7t" Standard Annex Area (i.e.,

Shafter Wasco Irrlgatlon D|str|ct [SWID] Management Area—Somitrepie oo StopnsoDigkrict
2 and North Kern Water Storage District

I\/Ianagement Area).

12.1.3.12.1.4. Potential Effects of Undesirable Results

M 23 CCR § 354.26(b)(3)

Per Section 354.26(b)(3) of the GSP Emergency Regulations, the primary potential effects of Undesirable
Results caused by Chronic Lowering of Groundwater Levels on beneficial uses and users of groundwater
in the 7t Standard Annex Management Area may include groundwater well dewatering and increased
pumping lift. Well dewatering is detrimental to wells as it can lead to increased maintenance costs (e.g.,
well rehabilitation/redevelopment and pump lowering) and reduced well lifespan due to corrosion of well
casings and screens. Increased pumping lift results in more energy use necessary per unit volume of
groundwater pumped and corresponding higher pumping costs, as well as increased wear and tear on
well pump motors and reduced well efficiency.

12.2. Undesirable Results for Reduction of Groundwater Storage

The basin-wide definition of Undesirable Results for Reduction of Groundwater Storage is as follows:

“The point at which significant and unreasonable impacts, as determined by the amount of
groundwater in the basin, affect the reasonable and beneficial use of, and access to, groundwater
by overlying users over an extended drought period.

This is determined when the volume of storage (above the groundwater level Minimum
Thresholds) is depleted to an elevation lower than the groundwater level Minimum Threshold in
at least three (3) adjacent Management Areas which represent at least 15% of the Subbasin or
greater than 30% of the Subbasin (as measured by the acreage of each Management Area).
Minimum Thresholds shall be set by each of the Management Areas through their respective
Groundwater Sustainability Plans.”

As with Chronic Lowering of Groundwater Levels, the above basin-wide definition allows for local
definition, within each Management Area of the basin, of the Minimum Thresholds that constitute a
significant and unreasonable impact to the reasonable and beneficial use of groundwater by overlying
users.
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12.2.1. Identification of Beneficial Users

Reduction of Groundwater Storage is directly correlated to Chronic Lowering of Groundwater Levels.
Therefore, the Beneficial Users for each Management Area are the same as those defined in Section 12.1.1
above.

12.2.1.12.2.2. Potential Causes of Undesirable Results

M 23 CCR § 354.26(b)(1)

Per Section 354.26(b)(1) of the GSP Emergency Regulations, Reduction of Groundwater Storage is
generally correlated to Chronic Lowering of Groundwater Levels. Therefore, the potential causes of
Undesirable Results due to Reduction in Groundwater Storage are generally the same as the potential
causes listed above for Undesirable Results due to Chronic Lowering of Groundwater Levels (i.e., increased
groundwater pumping and reduced recharge).

12.2.2.12.2.3. Criteria Used to Define Undesirable Results

B 23 CCR § 354.26(b)(2)
M 23 CCR § 354.26(c)

Per Section 354.26(b)(2) of the GSP Emergency Regulations, the criteria used to define Undesirable Results
for Reduction of Groundwater Storage in the basin-wide definition above are generally consistent with
the criteria used to define Undesirable Results for Chronic Lowering of Groundwater Levels. Put simply, it
would be considered significant and unreasonable (i.e., an Undesirable Result) if groundwater storage
were to be reduced by an amount that would cause the groundwater levels srosrosoniatiiorreniterag
~ = +elsin at least 40% or
more of the Representatlve Monitoring Wells over four consecutlve bi-annual SGMA required monitoring
events.

As discussed below in Section 13.2, due to the great depth of fresh water and wells able to access it, there
is significant usable groundwater storage within the Management Area even below the elevation of the
Minimum Thresholds. As such, on a local level it is not necessary to define unique SMCs for Reduction of
Groundwater Storage; the criteria set for Chronic Lowering of Groundwater Levels are “protective” and a
reasonable proxy.

12.2.3.12.2.4. Potential Effects of Undesirable Results

I 23 CCR § 354.26(b)(3)

The primary potential effect of Undesirable Results caused by Reduction of Groundwater Storage on
beneficial uses and users of groundwater in the Management Area would be reduced groundwater supply
reliability which would be most significant during periods of drought. However, as discussed in Section
13.2 below, there is significant groundwater storage within the Management Area, and so these effects
are unlikely to occur.
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12.3. Undesirable Results for Seawater Intrusion

M 23 CCR § 354.26(d)

The GSP Emergency Regulations state that “An Agency that is able to demonstrate that undesirable results
related to one or more sustainability indicators are not present and are not likely to occur in a basin shall
not be required to establish criteria for undesirable results related to those sustainability indicators” (23-
CCR § 354.26(d)). Because the basin is not located near any saline water bodies, seawater intrusion is not
present and not likely to occur. The Seawater Intrusion Sustainability Indicator is therefore not applicable
to the basin and no Undesirable Results for this Sustainability Indicator are defined in the basin.

12.4. Undesirable Results for Degraded Water Quality

The basin-wide definition of Undesirable Results for Degraded Water Quality is as follows:

“The point at which significant and unreasonable impacts over the planning and implementation
horizon, as caused by water management actions, that affect the reasonable and beneficial use of,
and access to, groundwater by overlying users.

This is determined when the Minimum Threshold for a groundwater quality constituent of concern
is exceeded in at least three (3) adjacent Management Areas which represent at least 15% of the
sub-basin or greater than 30% of the designated monitoring points within the basin. Minimum
Thresholds shall be set by each of the Management Areas through their respective Groundwater
Sustainability Plans.”

As with Chronic Lowering of Groundwater Levels, the above basin-wide definition allows for local
definition within each Management Area of the basin, of the Minimum Thresholds that constitute a
significant and unreasonable impact to the reasonable and beneficial use of groundwater by overlying
users. Key to the basin-wide definition is the phrase “as caused by water management actions.” This
phrase rightfully distinguishes between water quality impacts that are due to human-actionsGSA-related
water management activities (recharge and extraction) and those that are the result of natural conditions-
or that pre-date SGMA. Because impacts that were present prior to 2015 or that are due to natural
conditions are not caused by (and in some cases, cannot be remedied by) humanGSA action, those impacts
are not considered to be Undesirable Results subject to SGMA compliance.>%>?

The definition also draws a distinction between localized or isolated (e.g., well specific) effects, that are
not necessarily under the purview of GSAs to manage (especially if related to well location and design
relative to naturally-occurring or anthropogenically-caused impacts that pre-date SGMA), and broader,
groundwater management-related regional effects which can fall under a GSA’s purview. This approach is
both consistent with the SGMA’s definition of URs meaning “...effects caused by groundwater conditions

50 “SGMA and the GSP Regulations do not require a GSP to address undesirable results associated with degraded water quality

that occurred before, and have not been corrected by, January 1, 2015.” (DWR Consultation Letter, Cuyama Valley 2020
Groundwater Sustainability Plan, 3 June 2021).

51 “Department staff recognize that GSAs are not responsible for improving existing degraded water quality conditions. GSAs
are required; however, to manage future groundwater extraction to ensure that groundwater use subject to its jurisdiction
does not significantly and unreasonably exacerbate existing degraded water quality conditions.” (DWR Determination Letter,
180/400 Foot Aquifer Subbasin GSP, 3 June 2021).
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occurring throughout the basin” (emphasis added) (CWC § 10721(x)) and reflects the fact that SGMA does
not require GSPs to address URs that occurred before, and have not been corrected by, January 1, 2015.

12.4.1. Identification of Beneficial Users

As described in Section 7.4, agricultural use is the dominant beneficial use within the Management Area,
and groundwater quality is generally suitable for agricultural uses; therefore, agriculture is not considered
a beneficial user for purposes of this analysis. Further, water quality issues related to deep percolation of
agricultural chemicals such as nitrate are regulated separately under the Irrigated Lands Regulatory
Program (ILRP) and Central Valley-Salinity Alternatives for Long-term Sustainability (CV-SALTS).

The most sensitive beneficial use of groundwater is for potable supply. Groundwater served by public
water systems must meet water quality regulatory standards (i.e., Maximum Contaminant Levels; MCLs)
and these systems are regulated by the State Water Resources Control Board (SWRCB). Domestic wells
are not directly regulated, however.

As such, beneficial users impacted by Degraded Water Quality in the Management Area include:

1) Domestic and Small Community Users: Groundwater is pumped for domestic use by
approximately nine domestic wells.

2) Municipal Users: There are two public supply wells within the Management Area

12.4-1.12.4.2. Potential Causes of Undesirable Results

M 23 CCR § 354.26(b)(1)

Per Section 354.26(b)(1) of the GSP Emergency Regulations, potential causes of Undesirable Results due
to Degraded Water Quality within the 7t Standard Annex Management Area include the addition of
constituents of concern (COCs) to groundwater in the principal aquifer through processes that are
causatively related to water management or land use activities. As discussed in Section 7.4, Total
Dissolved Solids (TDS), nitrate, arsenic, 1,2,3-Trichloropropane (1,2,3-TCP), and chemicals associated with
point-source contamination sites (petroleum hydrocarbons, volatile organic compounds, other industrial
chemicals) are identified as COCs for the Management Area. Addition of COCs to groundwater could
happen via deep percolation of agricultural return flows and leaching, deep percolation beneath shallow
point-source contamination sites, and lateral inflows from adjacent areas within the basin with poorer
water quality.

12.4.2.12.4.3. Criteria Used to Define Undesirable Results

M 23 CCR § 354.26(b)(2)

Per Section 354.26(b)(2) of the GSP Emergency Regulations, the basin-wide definition of Undesirable
Results provides for local definition of the combination of Minimum Threshold exceedances that
constitute and Undesirable Result in a management area. The-State\Water ResourcesControl-Board’s

Under SGMA, the regulatory authority granted to GSAs includes the management of the quantity,
location, and timing of groundwater pumping to prevent URs, namely the “significant and unreasonable”
impacts to beneficial users. Water quality within the MA Plan area is generally suitable for agricultural
uses; therefore, in order to be considered a “significant and unreasonable” impact, water guality would
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need to negatively impact potable supply (the most sensitive beneficial user; see above) in a significant
portion of the management areas (i.e., not a well-specific issue).

Per CWC § 10727.2(b)(4), “The plan may, but is not required to, address undesirable results that occurred
before, and have not been corrected by, January 1, 2015.” Therefore, addressing Degraded Water Quality
conditions that existed before 2015 is not under the purview of the GSAs. Further, GSAs are responsible
for “management of groundwater quality, groundwater quality degradation, inelastic land surface
subsidence, and changes in surface flow and surface water quality that directly affect groundwater levels
or quality or are caused by groundwater extraction in the basin” (CWC § 10727.2(d)(2); emphasis added).

Additionally, regulatory oversight authority for the Management Area’s drinking water gquality rests with
the SWRCB and the County, not necessarily with SWID. Those regulatory oversight and enforcement
actions have and will occur on their own mandated timelines. The SWRCB’s Division of Drinking Water
regulates the quality of water (such as 1,2,3-TCP) served by the single public water system in the 7t
Standard Annex Management Area (the Superior Mutual Water Company [SMW(]), and the water quality
criteria under which that program operates (i.e., Maximum-Contaminantteve-MCLs}) is not superseded
by SGMA. Water quality issues related to deep percolation of agricultural chemicals such as nitrate are
regulated separately under the ILRP and CV-SALTS.

As depicted on Figure SMC-1 and described below, several criteria, or “tests”, were utilized by the
Management Area to systematically and transparently assess which constituents warranted the
development of SMCs for to be consistent based on the understanding of groundwater conditions, the
relationship between groundwater management (i.e., extraction and recharge to water quality), the
regulatory landscape, and the above-listed regulations. The Management Area then only developed SMCs
for those constituents that passed all of the following tests. This process notwithstanding, the
Management Area are committed to continue to monitor and otherwise evaluate water quality as part of
on-going SGMA implementation, in coordination with all other neighboring management areas.

e Regional Occurrence Test: A COC passes this test if it is detected in a majority of wells within the
Management Area. The test draws a distinction between localized or isolated (e.g., well specific)
effects, that are not necessarily under the purview of GSAs to manage (especially if related to well
location and design relative to naturally-occurring or anthropogenically-caused impacts that pre-
date SGMA) and is consistent with the SGMA’s definition of URs meaning “...effects caused by
groundwater conditions occurring throughout the basin” (CWC § 10721(x)).

e Anthropogenic Influence Test: A COC passes this test if concentrations are potentially influenced
by human activity. The definition further draws a distinction between human-influenced versus
naturally-occurring effects, that are not necessarily under the purview of GSAs to manage (e.g., as
implied by the use of the terms “contamination”, “degradation”, and “pollution” in the discussion
of Degraded Water Quality sustainability indicator in the DWR Sustainable Management Criteria
Best Management Practices document, all of which relate to human-influenced effects).

e Sensitive Beneficial Use Test: A COC passes this test if it has a Primary MCL set by the SWRCB, and
therefore could have an impact on drinking water users, assuming the COC passes the other “tests”.

e Pre-SGMA Condition Test: A COC passes this test if unimpacted beneficial users still exist as of 2015
(i.e., impacts are not significant as of the SGMA effective date). Per CWC § 10727.2(b)(4), “The plan
may, but is not required to, address undesirable results that occurred before, and have not been
corrected by, January 1, 2015.” Therefore, addressing Degraded Water Quality conditions that
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existed before 2015 is not under the purview of the GSAs. However, if beneficial users could be
impacted then this COC is still relevant, assuming the COC passes the other “tests”.

e Other Requlatory Regime Test: A COC passes this test if the constituent loading is not already being
managed by another regulatory authority (e.g., ILRP or CV-SALTS), and assuming the COC passes
the other “tests”.

e Groundwater Management “Nexus” Test: A COC passes this test if concentrations are or have the
potential to be exacerbated by groundwater management actions taken by the GSAs (i.e.,
management of groundwater extractions or recharge). GSAs are responsible for “management of
groundwater gquality, groundwater quality degradation, inelastic land surface subsidence, and
changes in surface flow and surface water quality that directly affect groundwater levels or quality
or are caused by groundwater extraction in the basin” (CWC § 10727.2(d)(2).

Detailed analysis of the available water quality information in the MA Plan area is presented in Section
7.4 Groundwater Quality Concerns; however, per the rationale described and employed herein (see
Figure SMC-1 and Table SMC-3), because the focus of SGMA rightfully emphasizes those constituents that
may be degraded due to groundwater management activities (i.e., extraction and recharge), the only
constituent applicable for the development of Degraded Water Quality Sustainable Management Criteria
within the MA Plan area is arsenic, as discussed further below.

Figure SMC-1. Process Flow Chart for SMC Development of Degraded Water Quality

Constituents with Available Data and a
Screening Level for any Beneficial Use
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Occu:'elr?:eaTest: SMCs established for

Constituent ] constituent
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existing mitigation
managed by other
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SMCs not established for constituent

As discussed in Section 7.4 Groundwater Quality Concerns and shown in Appendix E, a detailed analysis
of available data was conducted and a correlation between groundwater quality and groundwater levels
has not been established in the MA Plan area, with the exception of a suspected correlation between
groundwater levels and arsenic concentration. Therefore, the available data indicate that groundwater
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extractions or recharge (i.e. actions that can be managed by GSAs) will not exacerbate degraded water
quality conditions for the constituents evaluated in detail in Section 7.4 or increase risks to drinking water
beneficial users. Further rationale and considerations for setting or not setting SMCs for each identified
constituent within the MA Plan area is provided in Table SMC-3 below using the process outlined in Figure
SMC-1.

Table SMC-3. Considerations for Development of Degraded Water Quality SMC

Considerations to Develop SMCs
GW
Anthro- Other Manage-
Regional pogenic Sensitive Pre-SGMA | Regulatory ment
Occurrence | Influence Beneficial Condition Regime “Nexus” SMC
CcoC Test Test Use Test Test Test Test Developed
Arsenic X X X X DDW X Yes
Nitrate X X X X ILRP/DDW No
TDS X X CVSALTS/ No
DDW

1,2,3- (2) X X DDW No
TCP

Abbreviations:

COC = Constituents of Concern

CV-SALTS = Central Valley Salinity Alternative for Long-Term Sustainability
DDW = Department of Drinking Water

GW = Groundwater

ILRP = Irrigated Lands Regulatory Program

SMC = Sustainable Management Criteria

SGMA = Sustainable Groundwater Management Act

TDS = Total Dissolved Solids

1,2,3-TCP =1,2,3-Trichloropropane

Notes:

(1) Correlation between arsenic concentrations and groundwater levels are not observed within the Management Area,
however, arsenic concentrations in some places within the basin are impacted by water management as discussed in
the KGA Umbrella GSP.

(2) 1,2,3-TCPis only detected in the SMWC public water system wells and not other wells within the Management Area.

Based on Table SMC-3 above, SMCs for three out of four constituents identified within the MA Plan area
(i.e., nitrate, TDS, and 1,2,3-TCP) are not established because these constituents either do not have a
primary MCL (TDS), or do not have regional occurrence and impacts to beneficial users that were present
prior to 2015 that are already being mitigated in coordination with another regulatory entity (1,2,3-TCP),
or have constituent loading managed by other authority (nitrate), and/or available data do not indicate
that the concentrations of these three constituents have been exacerbated by groundwater management
actions.
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Given that thereis a suspected correlation between groundwater levels and arsenic concentration in some
parts of the basin (even if not evident in the MA Plan area), SMCs have conservatively been developed for
arsenic to be consistent with the other GSPs in the basin. As such, until additional groundwater level and
groundwater guality information is available to refine the correlation analysis, it is considered a local UR
for Degraded Water Quality within the Management Area if the arsenic concentrations exceed the MTs in
40% or more of the RMWSs within the Management Area over two consecutive annual SGMA required
monitoring events, such that it cannot be managed to provide drinking water supply (i.e., that treatment
or blending is not possible or practicable). The number of exceedances that equates to at least 40% of
RMW for the Management Area is two out of three RMWSs. Monitoring for all water quality constituents
W|II be conducted at all three RMWs as discussed further in Sectlon 15.1. 4As—é+seussed—m—§eet+en

12.4.3:12.4.4. Potential Effects of Undesirable Results

M 23 CCR § 354.26(b)(3)

Per Section 354.26(b)(3) of the GSP Emergency Regulations, potential effects of Undesirable Results must
be identified. The potential effects of Undesirable Results caused by Degraded Water Quality on beneficial
uses and users of groundwater may include: increased costs to treat groundwater to drinking water
standards ifitisand/or to be-used-as-aprocure and provide alternative water supplies to potable supply
sedreeusers; increased costs to blend relatively poor-quality groundwater with higher quality sources for
agricultural and non-agricultural uses; limitations on viable crop types depending on crop sensitivity and
tolerance to €6Csconstituents in groundwater used for irrigation; and potential reduction in “usable
storage” volume of groundwater in the basin if large areas of aquifer are impacted to the point that they
cannot be used to support beneficial uses and users.

As dlscussed in Sectlon 4.2.1 Existing Momtormg Programs in the 7th Standard Annex Management
A A i Water quality issues related to deep
percolation of agrlcultural chemicals such as nitrate are regulated separately under the ILRP and CV-SALTS,
and the SMWC conducts water quality monitoring as part of its compliance with its public water system
permit and is in the process of developing treatment to address issues related to 1,2,3-TCP. These
groundwater quality monitoring and treatment programs are expected to continue during the SGMA
implementation horizon and will be incorporated into future SGMA reporting and analysis.
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12.5. Undesirable Results for Land Subsidence

The basin-wide definition of Undesirable Results for Land Subsidence is as follows:

“Undesirable Results: The point at which the amount of inelastic subsidence, if caused by Subbasin

groundwater extractions, creates a significant and unreasonable impacts,—as—determined-by—a
subsidence-rate-and-extentinthe-basin-thataffects-the-impact to surface land uses or Subbasin

critical infrastructure.

Infrastructure: The KCS [Kern County Subbasin] has adopted two classifications for critical

infrastructure:

Regional Critical Infrastructure is infrastructure located within the Subbasin that serves multiple
areas of the Subbasin and whose loss of significant functionality due to inelastic subsidence, if
caused by Subbasin groundwater extractions, would have significant ard-unreasenable-impacts to
beneficial users. The Subbasin has collectively determined that the only infrastructure that meets
the definition for Regional Critical Infrastructure are the California Aqueduct and the Friant-Kern
Canal.

Management Area Critical Infrastructure is infrastructure located within a particular Subbasin
Management Area whose loss of significant functionality due to inelastic subsidence if caused by
Subbasin groundwater extractions would have significant impacts to beneficial users within that
Subbasin Management Area. Each Subbasin Management Area has identified their respective
Management Area Critical Infrastructure in their Management Area Plan or individual GSP.

The KCS GSPs at the time of the submittals on January 31, 2020, expressed that significant data gaps
existed with regard to the differing causes of subsidence that may be unique to each of the five areas
of interest identified in the KCS. This lack of representative data precluded setting meaningful data-
based management objectives for subsidence until additional data was obtained. In the intervening
18 months since submittal of the KCS GSPs in 2020, the KCS has made progress in acquiring the data
necessary to set sustainable management objectives. This work includes among other things (some
completed and other ongoing) two focused subsidence studies and retaining the Lawrence Berkeley
National Laboratory (LBNL) to perform a baseline subsidence and Regional Critical Infrastructure status
assessment of the Aqueduct and Friant- Kern Canal.

Based on the data from the WDWA and KCS investigations, it is apparent that key data gaps pertaining
to the various causes and rates of subsidence in the KCS still remain and that further study is needed
to better define realistic long-term management objectives for the KCS. As requested by the DWR the

KGA has developed interim Measurable Objectives for Regional critical Infrastructure—Fhere—ishe

No Regional Critical Infrastructure is located within the Management Area (i.e., the California Aqueduct
and the Friant Kern Canal). Further, there are no monitoring peintsgrid cells located within the 7t
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Standard Annex Management Area as identified in the basin-wide coordinated GSP subsidence monitoring
plan=-in the KGA Umbrella GSP. Further discussion of the SMC development for other portions of the basin
and subsidence monitoring plan is available in the KGA Umbrella GSP.

12.5.1. Identification of Beneficial Users

There is no Regional Critical Infrastructure within the Management Area that could be significantly and
unreasonably affected by land subsidence. However, Management Area Critical Infrastructure, such as
the North of River Sanitary (NORSD) Wastewater Treatment Plant (WWTP), utility infrastructure, and
industrial facilities, are present in the Management Area and were included in the consideration of SMIC
development within the MA Plan area.

12.5.1.12.5.2. Potential Causes of Undesirable Results

M 23 CCR § 354.26(b)(1)

Per Section 354.26(b)(1) of the GSP Emergency Regulations, land subsidence can be caused by several
mechanisms, but the mechanism most relevant to sustainable groundwater management is the
depressurization of aquifers and aquitards due to lowering of groundwater levels, which can lead to
compaction of compressible strata and lowering of the ground surface. Therefore, the potential causes of
Undesirable Results due to Land Subsidence are generally the same as the potential causes listed above
for Undesirable Results due to Chronic Lowering of Groundwater Levels. As discussed in Section 7.5 Land
Subsidence, there has been limited to no land subsidence measured and no known occurrences of
significant impacts due to land subsidence within the 7" Standard Annex Management Area.

12.5.2.12.5.3. Criteria Used to Define Undesirable Results

M 23 CCR § 354.26(b)(2)

Per Section 354.26(b)(2) of the GSP Emergency Regulations, the basin-wide definition of Undesirable
Results refers to significant and unreasonable impacts to Regional Critical Infrastructure. Based on the
limited to no historical subsidence or subsidence related impacts to Management Area Critical
Infrastructure has been observed in the 7t Standard Annex Management Area and the lack of Regional
Critical Infrastructure, no Undesirable Results for Land Subsidence are defined within the Management
Area. A basin-wide coordinated GSP subsidence monitoring plan is-beinghas been developed. If the results
of this monitoring suggest that subsidence is occurring within the Management Area, the criteria to define
Undesirable Results for Land Subsidence will be revisited.

12.5.3.12.5.4. Potential Effects of Undesirable Results

I 23 CCR § 354.26(b)(3)

Per Section 354.26(b)(3) of the GSP Emergency Regulations, potential effects of Undesirable Results
caused by land subsidence on beneficial uses and users of groundwater and overlying land uses within the
7t Standard Annex Management Area could include damage to above-ground and near-surface
infrastructure. While there is substantialManagement Area Critical Infrastructure located in the
Management Area (such as the North of River Sanitary District (NORSD) Wastewater Treatment Plant
(WWTP); utility infrastructure; and industrial facilities), these facilities are not likely to be affected even if
significant subsidence occurs in the area, since grade changes on a localized scale tend to be very minimal.
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As noted above and in Section 7.5 Land Subsidence, there has been little to no historical land subsidence
within the 7™ Standard Annex Management Area and no observed negative effects associated with any
such limited subsidence.

12.6. Undesirable Results for Depletions of Interconnected Surface Water

M 23 CCR § 354.26(d)

No basin-wide definition of Undesirable Results for Depletions of Interconnected Surface Water has been
developed by the basin GSAs, nor has a local definition of Undesirable Results for this sustainability
indicator been developed for the 7t" Standard Annex Management Area. As described in Section 7.6
Interconnected Surface Water Systems, groundwater levels in the principal aquifer are far below the
ground surface within the 7" Standard Annex Management Area, and therefore there is no
interconnected surface water. Similarly, as discussed in Section 7.7 Groundwater Dependent Ecosystems,
no groundwater dependent ecosystems have been identified within the 7t" Standard Annex Management
Area.

The GSP Emergency Regulations state that “An Agency that is able to demonstrate that undesirable results
related to one or more sustainability indicators are not present and are not likely to occur in a basin shall
not be required to establish criteria for undesirable results related to those sustainability indicators” (23-
CCR § 354.26(d)). Because depletion of interconnected surface water is not considered to be an issue in
the 7t Standard Annex Management Area, no Undesirable Results for this Sustainability Indicator are
defined in the Management Area.
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13. MINIMUM THRESHOLDS
i 23 CCR § 354.28(a)

Minimum Thresholds are the numeric criteria for each Sustainability Indicator that, if exceeded, may cause
Undesirable Results. Like Measurable Objectives and Interim Milestones, discussed in Section 14 below,
this section describes the Minimum Thresholds that have been developed to avoid Undesirable Results
for each applicable Sustainability Indicator in the 7 Standard Annex Management Area.

As shown in Table SMC-4, Minimum Thresholds within the 7t" Standard Annex Management Area are
defined at different spatial scales and locations, or not at all, depending on the Sustainability Indicator.
Where appropriate, the Minimum Thresholds for the Sustainability Indicators have been set using
groundwater levels as a proxy, based on the demonstration “that there is a significant correlation between
groundwater levels and the other metrics” (California Department of Water Resources [DWR] Sustainable
Management Criteria Best Management Practice [BMP], 2017).

Table SMC-4. Spatial Scale of Minimum Thresholds Definition

Spatial Scale of Minimum

Sustainability Indicator Threshold Definition Notes

Chronic Lowering of Three (3) representative Three (3) representative monitoring wells will

Groundwater Levels monitoring sites (i.e., wells) be used to monitor and measure compliance for
this sustainability indicator

Reduction of No Minimum Thresholds are Chronic Lowering of Groundwater Levels will be

Groundwater Storage defined for this indicator used as a proxy

Seawater Intrusion No Minimum Thresholds are Sustainability indicator is not applicable within

defined for this indicator the Kern County Subbasin
Degraded Water Three (3) representative Three (3) representative monitoring wells will
Quality monitoring sites (i.e., wells) be used to monitor water quality and measure

compliance for this sustainability indicator.
Existing monitoring for groundwater quality at
selected locations will continue as part of
SWRCB regulatory compliance and basin-level
monitoring program (CV-SALTS and ILRP)

Land Subsidence No Minimum Thresholds are Sustainability indicator is not applicable within
defined for this indicator the Management Area
Depletion of No Minimum Thresholds are Sustainability indicator is not applicable within
Interconnected Surface | defined for this indicator the Management Area
Water
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13.1. Minimum Threshold for Chronic Lowering of Groundwater Levels

M 23 CCR § 354.28(b)
M 23 CCR § 354.28(c)(1)

Chronic Lowering of Groundwater Levels is arguably the most fundamental Sustainability Indicator, as it
influences several other key Sustainability Indicators, including Reduction of Groundwater Storage and
possibly Land Subsidence and Depletions of Interconnected Surface Water.

As discussed in Section 7.1 Groundwater Elevations and Flow Direction and Section 7.2 Change in
Groundwater Storage, groundwater |levels have varied over time in the 7" Standard Annex Management
Area and appear to be influenced by both groundwater pumping volumes and climatic variability. Land
use and groundwater use from the principal aquifer within the Management Area are not expected to
change significantly in the future, except possibly as a result of climate change, which could increase ET
from existing irrigated crop lands and/or the implementation of Projects and Management Actions (see
Section 16), which could introduce incentives or requirements to reduce demands. Climate change could
also result in reduced recharge of precipitation to the principal aquifer within and outside of the
Management Area.

As such, consistent with the GSP Emergency Regulations (23-CCR § 354.28(c)), the definition of Minimum
Thresholds for Chronic Lowering of Groundwater Levels in the 7*-Standard-Annex-Management Area is
based on consideration of UndesirableResulis—Fhere—are—no—state—federal—orlocal-standards—that
relatetrends in historical groundwater levels, water year types, projected water use in the Management
Area, impacts to thisbeneficial users, and the relationship to other Sustainability Héicater-Indicators and
other considerations. Specifically, the information and criteria relied on to establish the MTs for Chronic
Lowering of Groundwater Levels includes:

e Historical water level data from the selected Representative Monitoring Wells (or nearby wells),
each of which has a long-term historical record of water levels;>2

e Well construction information (i.e., for consideration of impacts to beneficial users); and

e Coordination with and consideration of adjacent GSAs, basins, and the other applicable
Sustainability Indicators.

Specifically, given the potential effects of Undesirable Results for Chronic Lowering of Groundwater Levels,
discussed in Section 12.1.4 above, the Minimum Threshold within the 7™ Standard Annex Management
Area is defined using a method of projecting a theoretical future water groundwater elevation based on
the assumption that the conditions experienced over the recent ten-year period 2006 — 2016 (Spring
measurements) continue from 2016 through 2040, referred to herein as the “trendline projection”
method. The theoretical groundwater elevation in 2040 based on this projection is calculated for each of
the three wells within the Management Area that have relatively long records of water level
measurements (i.e., wells 28524E13H004M, 28524E25P001M, and 28525E34J001 M}-—Fhe-minimum-value

52 The representativeness of the wells with long-term hydrograph records is illustrated on Figure GWC-4 and Figure SMC-2. The
figure shows that the difference in water level in the local area around each well is small in most cases, indicating that the well
is representative of that local area.
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in Table SMC-2 and on Figure SMC-2Figure SMC-1Figure-SMC-1-. It should be noted that incomplete
groundwater elevation datasets were available for these three wells; for purposes of this calculation,
missing groundwater elevation data were extrapolated based on a correlation to nearby wells.>® This
trendline projection method for identification of MirimumThresheldsMTs is consistent with that being
used by several of the surrounding management areas.

—Then, in order to maintain the resultant MT gradient similar to the current groundwater elevation
gradient, the 7t" Standard Annex Management Area coordinated the development of the final MT values
with the adjacent management areas. The Minimum Threshold for Chronic Lowering of Groundwater
Levels within the 7t Standard Annex Management Area is therefore defined as the minimum value of the
three projected theoretical 2040 groundwater elevations plus 50 feet, i.e., -87 ft msl, as shown in Table

SMC-2_and on Figure SMC-2+-e—137feetabove-mean-seateveftmsh—As-discussed-in-Section

7
have-varied—and-ap h

Table SMC-2. MT for Chronic Lowering of Groundwater Levels

Theoretical Resultant Basis
Wells with Long Groundwater MT Value
Records of Water Elevation in ft msl
Level Measurements | 2040 (ft msl) Basis
Well 28524E13H004M -137 Trendline projection -87 Lowest Value from Trendline
method projection method + 50 ft
Well 28524E25P001M -137 Trendline projection -87 Lowest Value from Trendline
method projection method + 50 ft
Well 28525E34J001M -81 Trendline projection -87 Lowest Value from Trendline
method projection method + 50 ft

53 Well 28524E13H004M and Well 28525E34J001M only have groundwater elevation measurements from 1969 to 1993 and
1969 to 1994 respectively. The missing groundwater elevation data from 1993/1994 to 2016 are populated through a seasonal
extrapolation method using correlation with nearby wells. Then the trendline is calculated using the extrapolated groundwater
elevation. Well 28S24E25P001M has groundwater elevation measurements from 1969 to 2018, but the provided records
contained missing water level for some dates. The interpolation method used for Well 28524E25P001M to populate water level
is described in Appendix B.
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13.1.1. Relationship with Other Sustainability Indicators

M 23 CCR § 354.28(b)(2)

As previously discussed, Chronic Lowering of Groundwater Levels and Reduction of Groundwater Storage
are directly, if not linearly, related. Therefore, groundwater levels are used as a proxy for the Reduction
of Groundwater Storage sustainability indicator, as described in detail in Section 13.2, the MTs will not
result in a significant and unreasonable loss of groundwater storage within the 7™ Standard Annex
Management Area.

Based on available data, no direct correlation can be discerned between water levels and trends in water
quality within the Management Area at this time (discussed further in Section 7.4); as such the MTs are
not expected to exacerbate water quality issues.

Based on available data, no direct correlation can be discerned between water levels and Land Subsidence
measurements within the Management Area at this time as little to no subsidence has been observed.

As discussed in above, both Seawater Intrusion and Interconnected Surface Water are not applicable to
the Management Area.

13.1.2. Impact to Adjacent Management Areas and Basins

i 23 CCR § 354.28(b)(3)

The MTs have been developed in consideration of, and in coordination with, the neighboring water
agencies within the Kern Subbasin. The method used to develop the MT is generally consistent with that
employed in several surrounding management areas (i.e., Shafter-Wasco Irrigation District Management
Area, Rosedale-Rio Bravo Water Storage District Management Area, and North Kern Water Storage District
Management Area), and as mentioned previously the MTs were adjusted by 50 feet in order to maintain
the gradients between adjacent management areas.

13.1.3. Impact to Beneficial Users

M 23 CCR § 354.28(b)(4)

A screening of potential well impacts was performed using best available well construction information
for demesticactive wells within the 7t Standard Annex Management Area. Well construction information
for active production (agricultural), industrial, and public supply wells were collected through the
Stakeholder Survey (as discussed in Section 4.5.2). Since limited domestic well information was collected
through the Stakeholder Survey, well construction information for domestic wells was supplemented with
the DWR Online System for Well Completion Reports (OSWCR) dataset.>

As shown on Figure SMC-3:, depth to top of screen (TOS) and depth to bottom of well screen (BOS) in
each well within the Management Area were compared to the depth to the MTs for Chronic Lowering of
Groundwater Levels, derived based on consideration of historical water level trends, well construction
information, projected groundwater levels, and coordination with adjacent management areas. If the

54 Domestic wells that are less than 50 years old are assumed to be active and selected for the well impact analysis.
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depth to the MT is greater than the depth to TOS but less than the depth to BOS, that well is considered
to be partially dewatered, and if the depth to MT is greater than depth to BOS, that well is considered
completely dewatered. Results from this screening of potential well impacts are shown on Figure SMC-3-
and indicate that if water levels reached the MTs throughout the Management Area, that could potentially
cause dewatering of 26% of the wells (including 12% of agricultural and industrial wells, 56% of domestic
wells, and 0% of municipal wells).

A coupled well age analysis was also performed to help assess if the dewatered well fractions under MT
groundwater conditions could be considered a significant and unreasonable impact affecting the
reasonable and beneficial use of, and access, to groundwater, per the Basin-wide UR definition.
Specifically, well completion dates were compiled from the OSWCR database and used to estimate a
“natural well replacement rate” within each Management Area. Here, the “natural well replacement rate”
was defined as the total fraction of wells that would reach the end of their usable lifespan (i.e., will be at
least 50 years old) by the SGMA implementation deadline (i.e., 1 January 2040) and would thus likely need
to be replaced due to their age, irrespective of future groundwater conditions. It was then considered
significant and unreasonable if the dewatered well fraction under MT groundwater conditions exceeded
the natural well replacement rate within each Management Area over the 20-year SGMA implementation

period.

The well age analysis showed that approximately 51% of wells within the Management Area will be older
than 50 years by 2040 and would likely have to be replaced irrespective of future groundwater conditions.
It was then considered significant and unreasonable if the dewatered well fraction under MT groundwater
conditions exceeded the natural well replacement rate within each Management Area over the 20-year
SGMA implementation period. As such, it would not be considered significant and unreasonable if fewer
wells in the Management Area were impacted due to Chronic Lowering of Groundwater Levels than the
assumed natural well replacement rate (51%).

Through this analysis,—whi . : = A

ijeetwe—wmhm—the—Maqagement—AFea—m it was determlned that aIthough the proposed M+n+mum
Fhresheldgroundwater elevation MTs would potentially result in some wells belng e*eesswel—y—dewatered
within the Management Area, the impacts w ,
antmpacted-WeH(26%) would not be con5|dered 5|gn|f|cant and unreasonable per the deflnltlon above
(up to 51%). Furthermore, the Management Area has committed to mitigating potential impacts of
dewatering on domestic wells that may occur as a result of SGMA implementation by establishing a Well
Dewatering Mitigation Program (see Section 16.2.2 and Section 17.1.6,—as—discussed—in—Seetieh—).
Collectively, the well impacts analysis and the establishment a Well Dewatering Mitigation Program
demonstrate how the interests of beneficial uses and users of groundwater were considered during
development of the MTs for Chronic Lowering of Groundwater Levels.

13.1.4. State, Federal, and Local Standards

M 23 CCR § 354.28(b)(5)

There are no state, federal, or local standards pertaining to groundwater levels in the Management Area.
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13.1.5. Measurement of Minimum Thresholds

M 23 CCR § 354.28(b)(6)

Groundwater levels will be measured in each of the three RMWs semiannually using the monitoring
protocols outlined in the Kern Groundwater Authority (KGA) Umbrella Groundwater Sustainability Plan
GSP).

13.2. Minimum Threshold for Reduction of Groundwater Storage

M 23 CCR § 354.28(c)(2)
wide-basisPursuant to the GSP Emergency Regulations (23 CCR § 354.28(d)) and as thevolume-of-water

define-the-further described in the DWR Sustainable Management Criteria BMP (DWR, 2017), Minimum
FhresheldThresholds for Reduction of Groundwater Storage based—en—themay be set by using
groundwater levels as a proxy if it is demonstrated that a correlation exists between the two metrics. One
approach to using groundwater levels as a proxy, described in the DWR Sustainable Management Criteria
BMP (DWR, 2017), is to demonstrate that Minimum Thresholds for Chronic Lowering of Groundwater
Levels-- are sufficiently protective to ensure prevention of significant and unreasonable occurrences of the
Sustainability Indicator in question.

Because of the close relationship between these two Sustainability Indicators, the definition of the
Minimum Threshold for Reduction of Groundwater Storage implicitly considers the groundwater level
trends, water year types, and projected water use. There are no state, federal, or local standards that
relate to this Sustainability Indicator.

55 Average Spring 2016 groundwater level is calculated based on available Spring 2016 measurement within the 7t" Standard
Annex Management Area.
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demonstrate that the Minimum Thresholds for Chronic Lowering of Groundwater Levels are sufficiently
protective, a calculation was performed to determine the fraction of total usable groundwater storage
that would be removed from the Principal Aquifer if groundwater levels were to decline from current
(Spring 2016) levels to their respective Minimum Thresholds for Chronic Lowering of Groundwater Level.
This volume is then compared to the volume of usable storage, and it is shown that the usable storage is
substantially greater, and therefore the Minimum Thresholds for Chronic Lowering of Groundwater Levels
are protective for the Reduction of Groundwater Storage Sustainability Indicator. Because hydrogeologic
storage properties and the MA Plan area are constant when looking at the change in storage (Change in
Storage = MA Plan Area * Storage Coefficient * Change in Saturated Thickness), the following analysis is
presented in terms of saturated thickness, which is mathematically equivalent to storage volume.

The theoretical fraction of usable groundwater storage that would be removed from the primary aquifer
if groundwater levels were to decline to the Minimum Thresholds for Chronic Lowering of Groundwater
Level is calculated based on the following formula:

Reduction in Usable Storage Volume (%) =

Change in Saturated Thickness from Current Water Level to MT Level (ft) / (Change in Saturated
Thickness from Current to Bottom of the Basin — 100 ft Reserve for Well Pumping Operations)

The change in saturated thickness from current (Spring 2016) groundwater elevations (13.7 ft msl) to the
Chronic Lowering of Groundwater Levels MTs (-87 ft msl) is approximately 101 ft. This change in saturated
thickness corresponds to the volume that would be pumped in roughly three years of pumping at the long
term historical average rate of 25,990 acre-feet per year (AFY) (mathematically equivalent to 32.5 ft per
year of change in saturated thickness), assuming no inflow to the system. The change in saturated
thickness from current groundwater elevations to the bottom of the basin is 724 ft, based on the bottom
of the basin elevation of -710 ft msl. The bottom of the basin is based on the deepest groundwater
extractions from well construction information within the MA Plan Area. Accounting for the 100-ft reserve
for well pumping operations, the denominator of the above equation becomes 624 ft, and therefore the
reduction in usable storage volume amounts to 16%. This demonstrates that volume of usable
groundwater storage can be represented by changes in groundwater elevations and the amount of
recoverable storage is substantially greater than the volume associated with a reduction in groundwater
levels to the MTs for Chronic Lowering of Groundwater Levels, and therefore those MTs are considered
protective for the Reduction of Groundwater Storage Sustainability Indicator.

As discussed in Section 12.2.3, if groundwater storage were to be reduced te-exceed-theirMinimum
Fhresheldby an amount that would cause the groundwater levels in at least 40% or more of the
Representative Monitoring Wells over four consecutive bi-annual SGMA required monitoring events,
Undesirable Results for Reduction in Groundwater Storage would be triggered under the assumption that
this would bring negative impacts to beneficial uses and users of groundwater.

13.3. Minimum Threshold for Seawater Intrusion

M 23 CCR § 354.28(c)(3)
M 23 CCR § 354.28(e)

The GSP Emergency Regulations state that “An Agency that has demonstrated that undesirable results
related to one or more sustainability indicators are not present and are not likely to occur in a basin, as
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described in Section 354.26, shall not be required to establish minimum thresholds related to those
sustainability indicators” (23-CCR § 354.28(e)). Because the basin is not located near any saline water
bodies, seawater intrusion is not present and not likely to occur. The Seawater Intrusion Sustainability
Indicator is not applicable to the basin and therefore no SMCs for this Sustainability Indicator are defined
in the 7t" Standard Annex Management Area.

13.4. Minimum Threshold for Degraded Water Quality

M 23 CCR § 354.28(c)(4)
M 23 CCR § 354.28(e)

The GSP Emergency Regulations (23 CCR § 354.28(c)) state that the MT for Degraded Water Quality shall
be the “degradation of water, including the migration of contaminant plumes that impair water supplies
or other indicator of water quality as determined by the Agency that may lead to undesirable results”. The
GSP Emergency Regulations further state that the MT “shall be based on the number of supply wells, a
volume of water, or a location of an isocontour that exceeds concentrations of constituents determined
by the Agency to be of concern for the basin”, and that “the Agency shall consider local, state, and federal
water quality standards applicable to the basin.” This language indicates that MTs for Degraded Water
Quality can reasonably be based on concentrations of water quality constituents of concern, as quantified
by sampling measurements at Representative Monitoring Wells.

As discussed above in Section 12.4.3, several criteria, or “tests”, were utilized by the Management Area
to systematically and transparently assess which constituents warranted the development of SMCs for to
be consistent based on the understanding of groundwater conditions, the relationship between
groundwater management (i.e., extraction and recharge to water quality), the regulatory landscape, and
relevant regulations. The Management Area then only developed SMCs for those constituents that passed
all of the applicable tests. The only constituent applicable for the development of Degraded Water Quality
Sustainable Management Criteria within the MA Plan area is arsenic, as discussed above in Section 12.4.3.

A MT for Degraded Water Quality is set for arsenic at three water quality RMWSs in the Management Area
using the California MCL of 10 ug/L since the most sensitive beneficial use of groundwater in the
Management Area is for potable supply, as shown in Table SMC-6.

Table SMC-6. MT and MO for Degraded Water Quality

Recent Arsenic

Representative

Concentration

Monitoring Well (ug/L) @ Arsenic MT (ug/L) | Arsenic MO (ug/L)
Well 33G 8.4 10 10
Well 19H 9.9 10 10
Well 35C ND 10 10

EurtherAbbreviations:

IM = Interim Milestone
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SWID

Shattes=Wasco Lesgi

MO = Measurable Objective
MT = Minimum Threshold
ND = Non-detected

ug/L = micrograms per liter

Notes:
(1) Recent arsenic concentration is measures in 2020.

It should be noted that, as discussed above in Section 12.4 Undesirable Results for Degraded Water
Quality, activities already undertaken as part of other regulatory compliance efforts (i.e., monitoring
groundwater quality by SMWC, the only public water system in the 7t" Standard Annex Management Area,
and CV-SALTS for the entire Central Valley) will continue during the SGMA implementation timeframe. In
addition, water quality data will be collected within the Management Area annually from the three water
quality RMWs, as discussed in Section 15. These data will be evaluated on an annual basis, and if significant
and unreasonable impacts caused by water quality issues occur in the future and a causal nexus between
groundwater quality and water management activities is discovered, the criteria for development of
Undesirable Results and Minimum Thresholds for Begraded\WaterQualityother constituents will be
revisited as part of the next five-year update.

13.4.1. Relationship with Other Sustainability Indicators

There is no apparent correlation between groundwater elevations (and groundwater storage, by proxy)
and water quality measurements based on the historical data, with the exception of a suspected
correlation between groundwater levels and arsenic concentration and at the base of fresh water defined
by Page (1973). The base of fresh water is well below the MT for Chronic Lowering of Groundwater Levels.
Therefore, the MT for Chronic Lowering of Groundwater Levels is conservative and protective to water
quality within the Management Area.

In addition, based on input provided by the agricultural stakeholders, the growers have not experienced
any changes in water quality as groundwater elevations have declined over time. Concentrations of
measured constituents are generally below drinking water standards (MCL) within the Management Area
and existing mitigation programs are in place to address MCL exceedance (such as 1,2,3-TCP).

Based on available data no direct correlation can be discerned between water quality and land subsidence
measurements in the Management Area at this time.

Seawater intrusion and interconnected surface water are not applicable to the Management Area.

13.4.2. Impact to Adjacent Management Areas and Basins

The MT for Degraded Water Quality is not expected to impact adjacent management areas’ or basins’
ability to achieve their sustainability goals, as it is set to the Primary MCL, a regulatory threshold set by
the United States Environmental Protection Agency (USEPA) and State Water Resources Control Board
(SWRCB) Division of Drinking Water. Also, by designing MTs for Chronic Lowering of Groundwater Level
based on historical trends in groundwater conditions and in coordination with the neighboring water
agencies within the basin, these MTs are not expected to cause significant changes to existing regional
groundwater gradients and are thus anticipated to be protective in terms of preventing migrations of
poor-guality water into or from adjacent management areas.
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13.4.3. Impact to Beneficial Users

Primary MCLs are regulatory thresholds based on criteria for drinking water quality, which is the most
sensitive beneficial use. As such, the MT for Degraded Water Quality considers the most sensitive
beneficial uses and users of groundwater. In addition, as described previously, agricultural use is the
dominant beneficial use identified within the Management Area, and groundwater quality is generally
suitable for agricultural uses. There is no apparent correlation between groundwater elevations
(surrogate for groundwater extractions and recharge) and water quality measurements based on the
historical data, and as such the constituents identified within the Management Area are not risks to
drinking water beneficial users that have been or are expected to be exacerbated by groundwater
management actions.

13.4.4. State, Federal, and Local Standards

State, federal, and local entities have greater authority to enforce water quality standards, especially for
anthropogenic-derived pollutant constituents. For example, drinking water supplies from public water
systems are regulated to primary MCLs set by the USEPA and SWRCB Division of Drinking Water. Water
quality issues related to deep percolation of agriculture chemicals (e.g., nitrates) are regulated separately
under the Irrigated Lands Regulatory Program (ILRP) and Central Valley Salinity Alternative for Long-Term
Sustainability (CV-SALTS).

13.4.5. Measurement of Minimum Thresholds

Water quality data will be collected annually. Further, activities already undertaken as part of other
regulatory compliance efforts will continue during the SGMA implementation timeframe. These data will
be evaluated on an annual basis, and if significant and unreasonable impacts caused by water quality
issues occur in the future, and a causal nexus between groundwater quality and groundwater recharge or
extraction is discovered, the criteria for development of URs and MTs for other constituents will be
revisited as part of the next five-year update.

13.5. Minimum Threshold for Land Subsidence

M 23 CCR § 354.28(c)(5)
M 23 CCR § 354.28(e)

The GSP Emergency Regulations also state that “An Agency that has demonstrated that undesirable results
related to one or more sustainability indicators are not present and are not likely to occur in a basin, as
described in Section 354.26, shall not be required to establish minimum thresholds related to those
sustainability indicators” (23 CCR § 354.28(e)).

As discussed in Section 12.5 Undesirable Results for Land Subsidence, there is no Regional Critical
Infrastructure within the 7t" Standard Annex Management Area that has been affected, or has the
potential to be affected, by land subsidence. Further, as shown on Figure GWC-14 and Figure GWC-15, no
significant subsidence has been observed within the 7t" Standard Annex Management Area based on
available data—Ferthesereasons and the lack of Corcoran clay suggests that the risk continues to be small.
Therefore, no Minimum Threshold for Land Subsidence is defined herein.
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If land subsidence is observed that has the potential to substantially interfere with surface or near surface
land uses, the criteria for definition of Undesirable Results for Land Subsidence will be revisited, and
Minimum Threshold(s) for Land Subsidence will be developed, as appropriate.

13.5.1. Relationship with Other Sustainability Indicators

Based on available data no direct correlation can be discerned between land subsidence measurements
and groundwater elevations (and groundwater storage, by proxy) within the Management Area at this
time given that limited subsidence has occurred

Based on available data no direct correlation can be discerned between land subsidence measurements
and water quality in the Management Area at this time.

Seawater intrusion and interconnected surface water are not applicable to the Management Area.

13.5.2. Impact to Adjacent Management Areas and Basins

By designing MTs for Chronic Lowering of Groundwater Level based on historical trends in groundwater
conditions and in coordination with the neighboring water agencies within the Kern Subbasin, these MTs
are not expected to cause significant land subsidence that would impact Regional Critical Infrastructure
or impact land uses.

13.5.3. Impact to Beneficial Users

There is no Regional or Management Area Critical Infrastructure identified in the Management Area that
has been affected, or has the potential to be affected, by land subsidence. Further, no significant
subsidence has been identified by the Management Area based on available data.

13.5.4. State, Federal, and Local Standards

There are no state, federal, or local standards pertaining to land subsidence in the Management Area.

13.5.5. Measurement of Minimum Thresholds

Land subsidence will be monitored through the publicly available TRE Altamira Interferometric Synthetic
Aperture Radar (InSAR) dataset. If land subsidence is observed that has the potential to substantially
interfere with surface or near surface land uses, the criteria for definition of UR for Land Subsidence will
be revisited, and MT for Land Subsidence will be developed, as appropriate as part of the next five-year

update.

13.6. Minimum Threshold for Depletions of Interconnected Surface Water

M 23 CCR § 354.28(c)(6)
M 23 CCR § 354.28(e)

As discussed in Section 7.6 Interconnected Surface Water Systems and Section 12.6 Undesirable Results
for Depletions of Interconnected Surface Water, the potential for Undesirable Results for this
sustainability indicator is limited due to the hydrogeologic conditions in the 7" Standard Annex
Management Area. Groundwater levels in the principal aquifer are far below the ground surface within
the 7t Standard Annex Management Area, and therefore there is no interconnected surface water. For
this reason, no Minimum Threshold for Depletion of Interconnected Surface Water is defined herein.
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14. MEASURABLE OBJECTIVES AND INTERIM MILESTONES

i 23 CCR § 354.30(a)
I 23 CCR § 354.30(b)

14.1. Measurable Objective and Interim Milestones for Chronic Lowering of Groundwater
Levels

M 23 CCR § 354.30(c)
M 23 CCR § 354.30(e)

The Measurable Objective for Chronic Lowering of Groundwater Levels within the 7t" Standard Annex
Management Area was also defined using the trendline projection method and through coordination with
neighboring management areas as described in Sections 12.1 and 13.1 above. The theoretical
groundwater elevation in 2030 based on this projection was calculated for each of the three selected wells
with long records of water level measurement within the Management Area (i.e., wells 28524E13H004 M,
28S24E25P001M, and 28525E34J001M3J;). To maintain MO gradient similar to the current groundwater
elevation gradient, the 7t Standard Annex Management Area coordinated with adjacent management
areas and used the minimum value of the three wasselectedtheoretical groundwater elevations plus 50
feet as the Measurable Objective for the Management Area.

Figure SMC-2 and Table SMC-7 below show the theoretical groundwater elevations in 2030 based on the
trendline projection method at the selected well locations.

Table SMC-7. MO for Chronic Lowering of Groundwater Levels

. Theoretical
Wells with Long Groundwater . Resultant MO .
Records of Water Level .. Basis Basis
Measurements Elevation in Value (ft msl)
2030 (ft msl)
Well 28524E13H004M -79 Trendline projection -29 Lowest Value from
method Trendline Projection
method + 50 ft
Well 28524E25P001M -75 Trendline projection -29 Lowest Value from
method Trendline Projection
method + 50 ft
Well 28525E34J001M -24 Trendline projection -29 Lowest Value from
method Trendline Projection
method + 50 ft

The Measurable Objective for Chronic Lowering of Groundwater Levels is therefore defined as the
minimum value of the three projected theoretical 2030 groundwater elevations plus 50 feet, i.e., -#9--29
feet above mean sea level (ft msl-).

—As described in the Sustainable Management Criteria Best Management Practices (BMP) document
(DWR, 2017), “Measurable Objectives should be set such that there is a reasonable margin of operation
flexibility (or “margin of safety”), between the minimum threshold and measurable objective that will
accommodate droughts, climate change, conjunctive use operations, or other groundwater management
activities” (DWR, 2017). Therefore, the margin of operational flexibility within the 7t Standard Annex
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Management Area is the difference between the Minimum Threshold (-33787 ft msl) and the Measurable
Objective (-7929 ft msl): or 58 #feet.

As shown in Figure GWC-4, the current groundwater elevations (Spring 2018) within and in close proximity
to the 7t" Standard Annex Management Area are well above the defined Measurable Objective. Therefore,
the Interim Milestones in five-year increments between 2020 and 2040 are defined to be equivalent to
the Measurable Objective within the 7™ Standard Annex Management Area, which is -7929 ft msl.

The 7t Standard Annex Management Area has not yet experienced any Undesirable Results-of+elevant
Sustaihabletndicators, but the Management Area will consistently seek to reduce the projected water
supply shortfall (see Section 8.4.3) through implementation of Projects and Management Actions
described in Section 16 and achieve and maintain sustairability-gealsthe Sustainability Goal by end of the
SGMA implementation period (i.e., by 2040).

14.2. Measurable Objective and Interim Milestones for Reduction of Groundwater Storage

M 23 CCR § 354.30(c)
M 23 CCR § 354.30(d)
M 23 CCR § 354.30(e)

Qbfeetr-ve—ﬁe#As dlscussed above the Unde5|rable Results deflnltlon for Reductlon of Groundwater

Storage is-defined-as-at the ehangebasin level refers to a decrease in groundwaterstorage-everthe SGMA

implementationperiod that would eceurifcause water levels withinthe 7% Standard- Arnex-Management

Area—reached—theMeasurable—Objectiveto decline below Minimum Thresholds established in each
management area for Chronic Lowering of Groundwater Levels-diseussed-abeveTFhisvelume, It is logical

to tie these two Sustamablllty Indicators together as the amount of groundwater in storage is cateulated

pre&etmn—methed%hreugla—Z@%@Jaereﬁere—the—Mea&w&ble—dwectly, if not linearly, related to

groundwater levels. Because of the close relationship between these two Sustainability Indicators, the
Measurable Objective for Chronic Lowering of Groundwater Levels serves as a proxy for Reduction of
Groundwater Storage, and it is not necessary to set a unique Measurable Objective for Reduction of

Groundwater Storage. As stated above, the Measurable Objectives for the-Management-Area-is-setat—
F4160-AF-

Simiarte-Chronic Lowering-e chwy
Reeluetren of Groundwater is4

14.3. Measurable Objective for Seawater Intrusion

This sustainability indicator is not applicable to the Basin, and no Undesirable Results, Minimum
Thresholds, Measurable Objectives, or Interim Milestones are defined-ferthis-indicator.
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14.4. Measurable Objective for Degraded Water Quality
M 23 CCR § 354.30(c)

As discussed above in Section 12.4.3 and Section 13.4, MO for Degraded Water Quality is defined for a
single constituent (arsenic) at three RMWSs, considering appropriate regulatory criteria while maintaining
concentrations at approximately current levels, as shown in Table SMC-6As-discussed-above-in-Seetioh—

. The concentration of 10 micrograms per liter (ug/L) is established as the MO for arsenic, which is the

primary maximum contaminant level (MCL) for drinking water. As current arsenic concentrations are
below the MO in most cases (i.e., meaning current water quality is better than MO), setting IMs for
Degraded Water Quality based on extrapolation between current concentrations and the MOs would
suggest that current water quality needs improvement to achieve MO. Therefore, setting arsenic IMs is
not considered applicable.

14.5. Measurable Objective for Land Subsidence

M 23 CCR § 354.30(c)
M 23 CCR § 354.30(e)

As discussed above in Section 12.5 Undesirable Results for Land Subsidence and as shown on Figure GWC-
14, there has been no observed occurrence of significant and unreasonable effects of Land Subsidence on
critical infrastructure and beneficial uses and users of groundwater in the 7 Standard Annex
Management Area. For this reason, SMCs for this sustainability indicator are not applicable to this area,
and no Undesirable Results, Minimum Thresholds, Measurable Objectives, or Interim Milestones for this
indicator are defined.

If land subsidence is observed that has the potential to substantially interfere with surface or near surface
land uses, the criteria for definition of Undesirable Results for Land Subsidence will be revisited, and
Measurable Objective(s) for Land Subsidence will be developed, as appropriate.

14.6. Measurable Objective for Depletion of Interconnected Surface Water

As discussed above in Section 7.6 Interconnected Surface Water Systems and Section 12.6 Undesirable
Results for Depletions of Interconnected Surface Water, there is no interconnected surface water within
the 7t Standard Annex Management Area. For this reason, no Undesirable Results, Minimum Thresholds,
Measurable Objectives, or Interim Milestones for Depletion of Interconnected Surface Water are defined
herein,
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15. MONITORING NETWORK
M 23 CCR § 354.32

This section describes the monitoring network designed for the 7t Standard Annex Management Area,
subsequently referred to as Monitoring Network. Pursuant to the GSP Emergency Regulations (23-CCR
Division 2 Chapter 1.5 Subchapter 2), the Monitoring Network objective is to collect sufficient data for the
correct assessment of: the sustainability indicators relevant to the 7t" Standard Annex Management Area
(see Section 12), and the impacts to the beneficial uses and users of groundwater.

15.1. Description of Monitoring Network

M 23 CCR § 354.34(a)
M 23 CCR § 354.34(b)
M 23 CCR § 354.34(d)
M 23 CCR § 354.34(f)

As discussed in the sections above, water level and water quality SMCs have been established for the
Management Area. ia—addition—to—meniterirg-SWID will monitor water levels and water quality for
purposes of compllance with these SMCSMWW%MW—%—M%%

; ¢ . As shown on Figure
MN-1, the 7th Standard Annex Management Area Monltorlng Network includes of five wells: two in the
northern portion (well KB 2 and KB 3), one in the southwestern portion (well 285/24E-35C), one in the
southern portion (285/25E-31J), and one in the eastern portion of the Management Area (well Field
28S5/25E-33G). Three of the wells are water level representative monitoring wells (RMWs) for water levels
(i.e., wells KB 3, 285/24E-35C, and 28S/25E-31J), and three of the wells are water quality +menitering
wellsRMWs (i.e., wells KB 2, 285/24E-35C, and 285/25E-33G). Well access agreements are-beinrghave been
established with the well owners and will be documented in a report.

These wells were selected because of their geographic spacing across the Management Area and depths
(where known).”® These wells will provide for adequate monitoring of groundwater elevations and water
quality within the principal aquifer unit of the Management Area. Table MN-1 provides a summary of
these wells and their associated construction and location information.

Pursuant to 23-CCR §354.34(a)-(b), the objective of the 7t Standard Annex Management Area Monitoring
Network is to collect data with sufficient temporal frequency and spatial density necessary to evaluate
this Management Area Plan (MA Plan) implementation as it relates to:

e Monitoring short-term, seasonal, and long-term trends in groundwater (see Section 7 Current and
Historical Groundwater Conditions);

e Demonstrating progress toward achieving measurable objectives described in the Management
Area Plan (see Section 14 Measurable Objectives and Interim Milestones);

56 Well construction information (including screen interval and installation date) is not available for wells KB 2, KB 3, and
28S/24E-35C. As part of SGMA implementation, it is anticipated that these wells will be video-logged to fill this critical data

gap.
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e Monitoring impacts to the beneficial uses and users of groundwater (see Section 4.5.1 Beneficial
Uses and Users of Groundwater);

e Monitoring changes in groundwater conditions relative to Measurable Objectives (see Section 14
Measurable Objectives and Interim Milestones) and Minimum Thresholds (see Section 13
Minimum Thresholds); and

e Quantifying annual changes in water budget components (see Section 8 Water Budget
Information).

Pursuant to 23-CCR §354.34(d), relevant Sustainability Indicators within the 7" Standard Annex
Management Area that will be covered by the Monitoring Network include:

e Chronic Lowering of Groundwater Levels;
e Reduction of Groundwater Storage; and
e Degraded Water Quality.

Pursuant to 23-CCR §354.34(f), the 7t" Standard Annex Management Area Monitoring Network consists
of five monitoring sites with sufficient spatial distribution and spatial density as discussed above.
Groundwater elevations in three water level representative-meonitoring-welsRMWs will be measured bi-
annually (Spring and Fall) to allow for characterization of groundwater conditions during seasonal highs
and lows. Water quality constituents (such as TDS, nitrate, and arsenic) will also be measured annually in
three wellswater quality RMWs to allow for future water quality trend analysis, consistent with the KGA
Monitoring Protocols document dated Aprit-2049June 2022.

Per 23-CCR §354.34(g), other factors considered in the selection of representative Monitoring SitesWells
include:

e Availability of existing technical information about the representative Monitoring SiteWell (e.g.,
well location, construction information, condition, status, etc.);

e Quality and reliability of historical data at the representative Monitoring SiteWell;

e “Representativeness” to local groundwater conditions and nearby well populations (per 23-CCR
§354.36); and

e Projected availability of long-term access to the Representative Monitoring SiteWell.

Summary of the Monitoring Network and additional monitoring sites are provided in Table MN-1. Further
details about the Monitoring Network for each Sustainability Indicator can be found in Sections 15.1.1
through 15.1.6.

15.1.1. Monitoring Network for Chronic Lowering of Groundwater Levels

M 23 CCR § 354.34(c)(1)

The 7™ Standard Annex Management Area Monitoring Network consists of three representative
monitoring wells and will be used to monitor the Chronic Lowering of Groundwater Levels sustainability
indicator. Water level Sustainability Criteria (including Minimum Threshold, Measurable Objective, and
Interim Milestones) for the three monitoring wells have been defined in Sections 13 and 14, respectively.
Monitoring Protocols are presented in Section 15.2.
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As discussed in Section 7.1 Groundwater Elevations and Flow Direction, flow direction throughout the 7t
Standard Annex Management Area is predominantly from the southeast to the northwest. Given the
location of the three representative monitoring wells — one in the southern side, one in the southwestern
side, and one in the northern side of the Management Area (as shown on Figure MN-1) — groundwater
depths and flow directions can be captured by the Monitoring Network.

Monitoring Well Density

According to DWR’s “Best Management Practices — Monitoring Network and Identification of Data Gaps”
(DWR, 2016b), monitoring well density should be between 0.2 and ten wells per 100 square miles. The 7t
Standard Annex Management Area Monitoring Network density exceeds these guidelines, having three
water level monitoring wells per 15.6 square miles in the principal aquifer (equivalent to 19 wells per 100
square miles, or twice the upper range of the DWR guidance).>’ In addition to the wells to be monitored
by SWID, the North of River Sanitary District (NORSD) monitors water levels for compliance with its
Regional Water Quality Control Board (RWQCB) Waste Discharge Requirements (WDR) Order. Data from
the NORSD wells will be included in future annual and 5-year reports for the Management Area. The
locations of the wells monitored by NORSD are also shown on Figure MN-1.

Monitoring Schedule

Water levels will be measured at a minimum of twice per year (Spring and Fall) to, among other things,
document seasonal fluctuations in groundwater levels, capturing the seasonal high and low conditions.
Specifically, Spring levels will be measured in approximately March to represent a seasonal high prior to
summer irrigation demands. Fall levels will be measured in approximately October to represent a seasonal
low after the summer irrigation demands.

15.1.2. Monitoring Network for Reduction of Groundwater Storage

M 23 CCR § 354.34(c)(2)

As described in Section 12.2.3 Criteria Used to Define Undesirable Results, the criteria used to define
Undesirable Results for Reduction of Groundwater Storage are the Minimum Thresholds established at a
local management area level for Chronic Lowering of Groundwater Levels. As such, the Monitoring
Network for Reduction of Groundwater Storage will be comprised of the same Representative Monitoring
SitesWells described in Section 15.1.1 Monitoring Network for Chronic Lowering of Groundwater Levels.
The information collected from this Monitoring Network will be sufficient to estimate the change in annual
groundwater in storage within the principal aquifer.

15.1.3. Monitoring Network for Seawater Intrusion

i 23 CCR § 354.34(c)(3)
i1 23 CCR § 354.34(j)

As described in Section 12.3 Undesirable Results for Seawater Intrusion, seawater intrusion is not present
and not likely to occur within the basin; therefore, the Seawater Intrusion Sustainability Indicator is not
applicable and no Undesirable Results for this Sustainability Indicator are defined for the basin. As such,

57 The 7t Standard Annex Management Area is about 10,000 acres equivalent to approximately 15.6 square miles.
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per the stipulations defined under 23-CCR §354.34(j), a monitoring network has not been defined for the
Seawater Intrusion Sustainability Indicator.

15.1.4. Monitoring Network for Degraded Water Quality

M 23 CCR § 354.34(c)(4)

The Monitoring Network for Degraded Water Quality consists of three representative _monitoring
siteswells, as shown on Figure MN-1. As discussed in Sectlon 12.4, 13. 4 and 14.4, given that the Hmited
inrgmost sensitive beneficial uses
and—use#suse of groundwater M%m-n—the—l*hétandard—m%nex—mqagemeﬁ—meals potable water,
Undesirable Results for Degraded Water Quality are-retis defined withiafor arsenic, and a MT and a MO
for Degraded Water Quality is set for arsenic at three water quality RMWs in the Management Area using
the ManagementArea-California Maximum Contaminant Level (MCL) of 10 microgram per liter (ug/L). The
Monitoring Network for Degraded Water Quality will be used to collect supplemental data annually to
allow for continued evaluation of groundwater quality trends within the 7t Standard Annex Management
Area.

Additional to the SGMA-compliant Monitoring Network, SMMWCSuperior Mutual Water Company
(SMWC), as a public water system within the 7t" Standard Annex Management Area, is subject to water
guality monitoring requirements under the State Water Resources Control Board (SWRCB) Drinking Water
Program. Water quality results and monitoring schedule are reported to the SWRCB and made publicly
available through the Safe Drinking Water Information System (SDWIS) Drinking Water Watch website.
NORSD also monitors water quality for compliance with its RWQCB WDR Order. The NORSD and SMWC
wells are shown on Figure MN-1.

Additionally, the basin is a Priority 2 basin for nitrate management based on €/-SALTS-Central Valley-
Salinity Alternatives for Long-Term Sustainability (CV-SALTS). Consequently, CV-SALTS nitrate control
program schedule is set to begin in 2021, as described in the KGA Umbrella GSP.

15.1.5. Monitoring Network for Land Subsidence

M 23 CCR § 354.34(c)(5)

As mentioned in Section 7.5 Land Subsidence, no significant subsidence has been observed within the 7t
Standard Annex Management Area based on available data. Therefore, no Undesirable Results for this
Sustainability Indicator are defined for the 7t" Standard Annex Management Area. The Basin-wide
Monitoring Network for Land Subsidence is included in the KGA Umbrella GSP, including statewide
Interferometric Synthetic Aperture Radar (InSAR) conducted by the United States Geological Survey
(USGS), monitoring points at existing continuous GPS stations, and available data from Scripps Orbit and
Permanent Array Center (SOPAC). If land subsidence that has the potential to substantially interfere with
surface or near surface land uses is observed, the criteria for definition of Undesirable Results for Land
Subsidence will be revisited, and a Monitoring Network for Land Subsidence may be developed, as
appropriate.
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15.1.6. Monitoring Network for Depletions of Interconnected Surface Water

M 23 CCR § 354.34(c)(6)
M 23 CCR § 354.34(j)

As described in Section 7.6 Interconnected Surface Water Systems, groundwater levels in the principal
aquifer are far below the ground surface within the 7t" Standard Annex Management Area, and therefore
there is no interconnected surface water. Similarly, as discussed in Section 7.7 Groundwater Dependent
Ecosystems, no groundwater dependent ecosystems have been identified within the 7" Standard Annex
Management Area. For this reason, no Undesirable Results or Monitoring Network for this Sustainability
Indicator are defined for the Annex Management Area.

15.2. Monitoring Protocols for Data Collection and Monitoring

[ 23 CCR § 352.2

The 7t Standard Management Area Monitoring Network will adhere to the monitoring protocols
established by KGA, which is described in the KGA Umbrella GSP.

15.3. Representative Monitoring

M 23 CCR § 354.36

As described in Section 15.1 Description of Monitoring Network, the 7t" Standard Annex Management
Area has defined a SGMA-compliant Monitoring Network for each relevant Sustainability Indicator to the
Management Area that will be used for SGMA reporting purposes to evaluate Plan implementation with
respect to meeting the Sustainability Goal defined for the basin through compliance with the Minimum
Thresholds and Measurable Objectives described in the Plan. The rationale for selecting Representative
Monitoring Sites\Wells are also described in Section 15.1 Description of Monitoring Network.

As described in Section 15.1.2 Monitoring Network for Reduction of Groundwater Storage, the
Monitoring Network for Chronic Lowering of Groundwater Levels will be used as a proxy to monitor
Reduction in Groundwater Storage. Groundwater level measurements from these wells will be used to
estimate annual change in storage in the 7t" Standard Annex Management Area portion of the basin. There
are no other Sustainability Indicators for which groundwater levels will be used as a proxy for
representative monitoring.

15.4. Assessment and Improvement of Monitoring Network

[ 23 CCR § 354.38

15.4.1. Review and Evaluation of the Monitoring Network

Per the GSP Emergency Regulations (23-CCR & 354.38), the monitoring network will be reevaluated at
least every five years in each five-year GSP update, in relation the circumstances described in 23-CCR
§ 354.38(e), and will be adjusted, as necessary, for the 7" Standard Annex Management Area.
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15.4.2. Identification, Description, and Steps to Fill Data Gaps

Available information for each monitoring wells is shown in Table MN-1. The two northern Representative
Monitoring sitesWells (wells KB 2 and KB 3) and the southwestern Representative Monitoring siteWell
(well 28/S24E-35C) currently lack available well construction information. For the Representative
Monitoring SitesWells currently missing construction information, the 7t" Standard Annex Management
Area has developed a plan to fill these data gaps by conducting video-logging on the identified wells (see
Section 17 Plan Implementation). In the event that these data gaps cannot be readily filled (e.g., through
video inspection and logging), the 7t Standard Annex Area will identify alternative sites or develop plans
to construct new Representative Monitoring SitesWells for Chronic Lowering of Groundwater Levels as
deemed necessary.

For the Representative Monitoring SitesWells still under active use, the 7t Standard Annex Management
Area will work to convert these sites to dedicated monitoring sites or will otherwise identify or develop
alternative sites by the GSP implementation deadline (i.e., by January 2040).

15.5. Monitoring Reports

[ 23 CCR § 354.40

Data collected from the SGMA-compliant Monitoring Network will be uploaded to the Data Management
System maintained for the basin and reported to the DWR in accordance with the Monitoring Protocols
developed for the basin as described in the KGA Umbrella GSP. Details on this Data Management System
(DMS) are not currently available, but it is anticipated that member agencies will be able to submit their
data to the KGA in a systematic format. In addition, local data will be stored and managed in a 7t" Standard
Annex Management Area-specific DMS. A copy of the monitoring data will be included in the Annual
Report and submitted electronically to DWR. Additional data collected by SWID or other regular
monitoring programs in the basin (see Section 4.2.1 Existing Monitoring Programs in the 7th Standard
Annex Management Area) may be used in conjunction with data collected from the SGMA-compliant
Monitoring Network to meet compliance with GSP regulations regarding Annual Reporting (23-CCR
§356.2) or as otherwise deemed necessary for the 7t" Standard Annex Management Area.
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CASGEM Details

Monitoring Site Location (a)

Reference Point

Ground Reference | Reference
Well Type Surface Point Point
Monitoring Site ID State Well Number Sustainability Indicators Well Association Station ID Well ID (CASGEM / Latitude Longitude Elevation Elevation | Description
Voluntary) | (°WGS 84) (° WGS 84) (ft amsl) (ft amsl)
285/25E-33G 28S25E33G001M Water Quality Sill Properties Inc. NA NA NA 35.4515 -119.2834 327 327 UNKNOWN
28S/24E-35C 28S24E35C001M Water Level and Water Sill Properties Inc. NA NA NA 35.4561 -119.3595 309 309 UNKNOWN
Quality
28S/25E-31J 28S25E31J001M Water Level UNKNOWN NA NA NA 35.4489 -119.3146 329 329 UNKNOWN
KB 2 28S25E19G001M Water Quality Kirschemann Bros. NA NA NA 35.4779 -119.3145 324 324 UNKNOWN
KB 3 28S25E19H001M Water Level Kirschemann Bros. NA NA NA 35.4778 -119.3188 323 323 UNKNOWN
Well Construction Details
Top of Bottom of DWR Well
Borehole | Perforations | Perforations Casing Well Completion
Monitoring Site ID State Well Number Well Use Well Status Total Completed Depth Depth Depth Depth Diameter Capacity | Report No.
(ft bgs) (ft bgs) (ft bgs) (ft bgs) (in) (gpm)
285/25E-33G 28S25E33G001M AGRICULTURE Active 610 610 300 600 16 1,293 22473 (b)
28S/24E-35C 28S24E35C001M AGRICULTURE Active UNKNOWN UNKNOWN | UNKNOWN | UNKNOWN UNKNOWN | UNKNOWN | UNKNOWN
285/25E-31J (c) 28S25E31J001M MONITOR Active 500 UNKNOWN 260 500 UNKNOWN | UNKNOWN | UNKNOWN
KB 2 28S25E19G001M MONITOR Active 1,000 UNKNOWN | UNKNOWN | UNKNOWN 18 1,500 UNKNOWN
KB 3 28S25E19H001M AGRICULTURE Active 960 UNKNOWN 500 960 18 UNKNOWN | UNKNOWN
Shafter-Wasco Irrigation District
December 2019 Page 1 of 2 7th Standard Annex Management Area




TABLE MN-1
Summary of Representative Monitoring Sites
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

Abbreviations
amsl = above mean sea level
bgs = below ground surface
CASGEM = California Statewide Groundwater Elevation Monitoring
DWR = California Department of Water Resources
ft = feet
gpm = gallons per minute
in =inches
NA = not applicable
SWID = Shafter-Wasco Irrigation District
WCR = Well Completion Report
WGS = World Geodetic System

Notes
(a) Well completion report is assumed to be associated with well 285/25E-33G.

Sources

(a) Well locations were provided by Ken Bonesteel from Provost & Pritchard Consulting Group on 25 November 2019.

(b) Well Completion Report is obtained from DWR Well Completion Report Map Application on 20 February 2019
(https://dwr.maps.arcgis.com/apps/webappviewer/index.html|?id=181078580a214c0986e2da28f8623b37).

(c) Well construction information for well 28S/25E-31) was obtained from the Rosedale-Rio Bravo Water Storage District 2017 Operations Report on 25 November 2019 (https://www.rrbwsd.com/wp-
content/uploads/2018/12/3e-Final-RRBWSD-2017-Operations-Report-November-2018.pdf).

Shafter-Wasco Irrigation District
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SWID 7th Standard Annex GWE = Groundwater Elevation 2.

= Management Area

@ Monitoring Well
e |easured Groundwater Elevation

SWID = Shafter-Wasco Irrigation District

Notes

1. All locations are approximate.

2. Interpolated groundwater elevations are calculated based on
correlations with surrounding wells.

====x Spring 2006- Spring 2016 Groundwater Elevation Trendline 3 Measurable Objective and Minimum Threshold are defined as

the minimum value of GWE based on a trendline projection through

2030 and 2040 plus 50 ft, respectively, for the three monitoting wells.
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Sources
. Basemap is ESRI's ArcGIS Online world aerial map,
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obtained 24 June 2022.
Well location and groundwater elevation data were obtained
from CASGEM on 20 February 2019

(https://water.ca.gov/Programs/Groundwater-Management/
Groundwater-Elevation-Monitoring--CASGEM).

The 7th Standard Annex boundary shapefile was received
from SWID staff on 2 August 2018.

Basis for Measurable Objective
and Minimum Threshold
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PROJECTS AND MANAGEMENT ACTIONS

16. PROJECTS AND MANAGEMENT ACTIONS
[ 23 CCR § 354.42

Pursuant to the Groundwater Sustainability Plan (GSP) Regulations, this section presents the Projects and
Management Actions (P&MAs) proposed by the 7" Standard Annex Management Area to support
achievement of the sustainability goal within the 7t" Standard Annex Management Area. The P&MAs were
developed using a portfolio approach whereby individual P&MAs were identified and grouped into
categories based on their expected benefits. Implementation of P&MAs within those benefit categories is
estimated to occur along glide paths that will result in closing of the currently identified “deficit” by 2040,
as well as in response to observed groundwater conditions relative to the associated Sustainability
Indicators. This approach allows for flexible implementation of P&MAs as needed to address future
conditions (i.e., out to 2070). The P&MAs presented herein were developed with consideration of costs
and benefits and preliminary feasibility analysis; however, each P&MA will require significant further
evaluation (i.e., engineering, economic, legal, etc.) prior to, and as a part of, implementation.

This section first presents the goals and objectives of the P&MAs, including the relevant Sustainability
Indicators and the benefit categories. Next, a list of specific P&RMAs grouped by benefit category and type
is presented, information which is also provided in Table PMA-1. Following this list is a discussion of:
(1) the planned rate of P&MA implementation (“glide path”); (2) public noticing of P&MA development;
(3) how the P&MAs address overdraft conditions; (4) a description of the various potentially applicable
permitting and regulatory requirements; (5) a discussion of the P&MA status and implementation
timeline; (6) a discussion of how the expected benefits will be evaluated; (7) a description of sources of
outside water that are relied upon; (8) a discussion of the legal authority required to implement the
P&MAs; (9) a summary of estimated costs and how the 7™ Standard Annex Management Area plans to
meet those costs; (10) a discussion of how recharge and extraction will be managed to avoid depletion of
groundwater levels and storage; and (11) a discussion of economic impacts.

16.1. Goals and Objectives of Projects and Management Actions

16.1.1. Relevant Sustainability Indicators

Per the GSP Regulations, GSPs must include P&MAs to address any existing or potential future Undesirable
Results for the identified relevant Sustainability Indicators. As discussed in Section 12 Undesirable Results,
the relevant Sustainability Indicators in the 7™ Standard Annex Management Area include (1) Chronic
Lowering of Groundwater Levels, and (2) Reduction of Groundwater Storage. Because groundwater levels
and storage area directly correlated, P&MAs that address groundwater levels also address groundwater
storage, and the two Sustainability Indicators are considered together in this discussion of P&MAs.

As discussed in Section 8.4, a range of shortfalls were identified for the Management Area based on the
observed historical change in groundwater storage, a consideration of the current range of native safe
yield numbers under development by the KGA, and inclusive of projected climate change conditions. The
Management Area is currently using the upper end of the deficit range (i.e., a shortfall of 16,976 AFY) for
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purposes of developing and planning P&MAs. This shortfall estimate may change based on further study
and future work by the KGA to refine the basin native safe yield and will be revisited in the 2025 update
to the MA Plan.

16.1.2. Benefit Categories

I 23 CCR § 354.44(b)(5)

The goal of the P&MAs discussed herein is to address significant and unreasonable effects related to the
relevant Sustainability Indicators within the 7™ Standard Annex Management Area. The primary water
management “tools” (i.e., authorities) by which the 7t" Standard Annex Management Area can address
conditions that may lead to Undesirable Results pertain to management of water quantity —i.e., inflows
(supplies) and outflows (demands). Therefore, the primary categories of expected benefits of the P& MAs
described herein are:

1) Water supply augmentation, and
2) Water demand reduction.

All of the P&MAs belong to at least one of those two primary categories. In addition, there are
secondary/ancillary benefits to many of the P&MAs, including:

1) Water quality improvement,
2) Flood controal,
3) Water management flexibility/efficiency, and

4) Improved data to better understand the Basin Setting components.
16.2. List of Projects and Management Actions

M 23 CCR § 354.44(b)(1)

The following section provides a list of P&MAs identified by the 7t" Standard Annex Management Area,
divided into the two primary benefit categories discussed above, both of which address the Chronic
Lowering of Groundwater and Reduction of Groundwater Storage Sustainability Indicators. Details of the
P&MAs are provided in Table PMA-1, including P&MA category, description, involved sustainability
indicators, circumstances for implementation, status, time table for initiation and completion, expected
benefits, and estimated cost. The numbers indicated below correspond to the project numbers in Table
PMA-1.

16.2.1. Water Supply Augmentation Projects

The primary expected benefit of the Projects listed below is supply augmentation. This list includes
projects to increase groundwater storage/recharge and to increase delivery flexibility.

Projects to Increase Groundwater Storage/Recharge

1. Evaluation of Potential to Utilize Shafter-Wasco Irrigation District (SWID) Kimberlina Ponds or
Other Facilities for Recharge
2. Evaluation of Potential to Partner in Kern Fan Groundwater Storage Project
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3. 7% Standard Annex Management Area Storage-PondRecharge Project
4. ldentify Opportunities to Utilize Existing Infrastructure
5. On-Farm Groundwater Recharge

Projects to Increase Delivery Flexibility

6. Flat Rock Canal Extension

7. Develop Policy for and Construction of New Interconnections Within SWID’s Conveyance System
and Improve “Bottleneck” Issues

8. Increased Recycled Water Deliveries and Recharge

16.2.2. Water Demand Reduction Management Actions

The primary benefit of the Management Actions listed below is water demand reduction. This list includes
management actions/policies to reduce overall water demand and to reduce groundwater pumping.

Management Actions/Policies to Reduce Overall Water Demand

9. On-Farm Water Conservation and Participation in Irrigation Scheduling using Remote Sensing
10. Voluntary Rotational Land Fallowing Program

11. Education of Groundwater Use per Acre

12. Well Dewatering Mitigation Program

13. Mandatory Pumping Restriction and/or Land Fallowing

In addition to these specific demand reduction actions, it is noted that a benefit of construction of a
recharge facility in the Management Area (prejectP&MAs #3 above) is a reduction in demand for the area
of the future ponds that will be taken out of agricultural production. As discussed in Section 16.6.2, the
implementation of these P&MAs are expected to maintain water levels above the MOs. However, in the
event that the water level MOs are not maintained for three consecutive years despite the
implementation of P&MAs in the Management Area, then as a contingency, SWID will develop a
mandatory pumping restriction and/or land fallowing policy, and work to maintain water levels above the
MTs- (P& MAs #13 above).

16.2.3. Implementation Glide Paths

M 23 CCR § 354.44(b)(1)(A)
M 23 CCR § 354.44(d)

Table PMA-2 shows the glide paths of achieving sustainability goal through 2070, including total increased
supply and total shortfall. As discussed in Section 8.4.2 Development of Projected Water Budget
Scenarios above, the native safe yield of the basin is still under evaluation. Given this uncertainty, and
consistent with the projected water budget presented in Section 8.4.2, two potential glide path cases are
presented in Table PMA-2: Case 1 is based on estimated net subsurface inflows from calibrated historical
water budget, and Case 2 is based on the current checkbook balance approach.>® Case 2, incorporating
2030 Climate Change conditions, is considered in the development of P&MAs for the Management Area.
The Management Area will make up for 10% of the total shortfall by 2025, and an additional 30% every

58 It is anticipated that further work to refine/support this native safe yield estimate will be conducted following the January
2020 GSP submission date.
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five-year period thereafter, closing the total shortfall of 16,976 AFY by 2040. The Management Area plans
to have construction of projects complete by 2035 to allow for full use of the infrastructure before 2040.
Itis anticipated that by 2040 approximately 10% of the shortfall will be met by demand reduction and 90%
will be met by supply augmentatlon In addition to the P&MAs to increase supply and reduce demand,

eda Well Dewatering
Mitigation Program has been developed and funded to address weIIs impacted by lowering groundwater
levels, including agricultural and domestic supply wells.

Table PMA-2 also shows the circumstances under which P&MAs are anticipated to be implemented. The
volumes presented in the table represent an assumed minimum take for each P&MA. Supply shortfalls
are assumed to be preferentially met by treated effluent from the North of River Sanitary District (NORSD)
Wastewater Treatment Plant (WWTP), with the remaining shortfall met by a combination of a veluntary
retatienalmandatory pumping restriction and/or land fallowing program, purchased recharge-in-place
capacity, and diversion and recharge high flow supplies.

16.2.4. Public Noticing

M 23 CCR § 354.44(b)(1)(B)

Public notice requirements vary for the different P&MAs listed above. Some projects that involve
infrastructure improvements only may not require specific public noticing (other than that related to
construction), whereas certain other projects that involve, for example, purchase recharge-in-place
capacity, may require public noticing. In general, P&MAs being considered for implementation will be
discussed during regular SWID Board Meetings, which are open to the public. Additional stakeholder
outreach efforts will be conducted prior to and during P&MA implementation, as required by law.

16.3. Addressing Overdraft Conditions

M 23 CCR § 354.44(b)(2)

The P&MAs presented herein are expected to result in benefits (discussed below) that will address the
projected groundwater storage deficit so as to avoid Undesirable Results for relevant Sustainability
Indicators and achieve sustainability.

16.4. Status and Implementation Timetable

i 23 CCR § 354.44(b)(4)

As stated above, the goal and objective of the P&MAs presented herein is to address any existing or
potential Undesirable Results by the SGMA implementation deadline for the basin (i.e., by January 2040).
As such, P&MAs will be implemented incrementally on an as-needed basis to achieve this goal. While the
exact schedule and timetable for implementation of individual P&MAs is not known at this time, glide
paths shown in Table PMA-2 provide the generally anticipated implementation schedule.
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16.5. Permitting and Regulatory Process

M 23 CCR § 354.44(b)(3)

Permitting and regulatory requirements vary for the different P&RMAs depending on whether they are
infrastructure projects, recharge projects, demand reduction management actions, and so forth. The
various types of permitting and regulatory requirements (not all applicable to every P&MA) include the
following:

e Federal
o National Environmental Policy Act (NEPA) documentation, if federal grant funds are used;
o National Pollution Discharge Elimination System (NPDES) stormwater program permit
(administered by the California State Water Resources Control Board);
e State
o California Environmental Quality Act (CEQA) documentation, including one or more of the
following: Initial Study (IS), Categorical Exemption (CE), Negative Declaration (ND),
Mitigated Negative Declaration (MND), or Environmental Impact Report (EIR);
o California State Water Resources Control Board permits and regulations regarding recycled
water use;
o California Surface Mining and Reclamation Act (SMARA) regulations;
o California Division of Safety of Dams regulations;
e Regional
o SanJoaquin Valley Air Pollution Control District (SJVAPCD) permit and regulations;
o Power and Water Resources Pooling Authority (PWRPA);
e County/Local
o Encroachment permits — Kern County, KDWD, CalTrans, and others;
o Kern County grading permit; and
o Kern County well construction permit.

Currently-identified permitting and regulatory requirements for each P&MA are listed in Table PMA-1. As
part of the planning and implementation process for all P&MAs, the regulatory and permitting
requirements will be evaluated.

16.6. Expected Benefits

M 23 CCR § 354.44(b)(5)

The different categories of expected benefits are presented above in Section 16.1.2 Benefit Categories,
and the specific expected benefits of each P&MA are presented in Table PMA-1. Below is a discussion of
how the expected benefits will be evaluated.

16.6.1. Evaluation of Benefits

Each P&MA has expected benefits related to water quantity. Once a P&MA is implemented, it is important
for there to be a way to evaluate, ideally to quantify, the benefits resulting from that P&MA. The way in
which P&MA benefits are evaluated and quantified depends on the P&MA type. For those P& MAs that
involve direct supply augmentation, the benefit is quantified directly through measurement of those flows
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and any corresponding measured change in water levels. For P&MAs that involve indirect supply
augmentation through, for example, developing new conveyance system interconnections, quantification
of the benefit will require a comparison of the observed water supply condition against a hypothetical
condition where the P&MA was not in place. For P&MAs that involve water demand reduction the benefit
must also be evaluated by comparison of the observed water demand condition (e.g., irrigated acreage)
against a hypothetical condition where the P&MA was not in place. Because it is not possible to determine
with certainty what the condition without the P&MA would be like, quantification of the benefits is
inherently uncertain.

As discussed above, although the P&MAs described herein are laid out along a general timetable defined
by incremental elimination of water budget deficits (i.e., the “glide path”), the goals and objectives of
P&MA implementation are not necessarily to achieve a certain water budget outcome, but rather to
ensure that sustainability goals are achieved by the end of the SGMA implementation period (i.e., by
2040). For this reason, the success of the collective implementation of P&MAs will be determined by
whether the Sustainability Goal is achieved.

16.6.2. Evaluation Relative to Water Level Sustainability Criteria

As mentioned in Section 8 Water Budget Information, a numerical groundwater water flow model based
on DWR'’s California Central Valley Groundwater-Surface Water Simulation beta fine-grid model (C2VSim-
FG) is developed for the Kern County Subbasin. As part of this process, all Basin GSAs and KGA members
were asked to input their proposed P&MAs into the Baseline and 2030 Climate Change C2VSim-FG
projected model scenarios to assess water level responses to basin-wide P&MA implementation relative
to proposed Water Level Sustainability Criteria defined for each GSA and Management Area (see Sections
13.1 and 14.1). The scenarios modeled and presented in Figure PMA-1 assume that all proposed P&MAs
by all entities in the basin are implemented as currently proposed in their respective plans. As shown in
Figure PMA-1, for each of the three SWID water level monitoring wells within the 7t" Standard Annex
Management Area, groundwater elevations are expected to meet their Minimum Thresholds with the
implementation of P&MAs in both the Baseline and 2030 Climate Change Scenarios. In all three selected
well locations, water levels are also maintained above the Measurable Objectives with implementation of
P&MAs. The results of this Basin-wide projected modeling exercise thus further support that the proposed
P&MAs implementation strategy is expected to result in sustainable management of groundwater levels
within the 7™ Standard Annex Management Area.

To date water levels have been maintained above the MOs at the RMWs.

16.7. Source and Reliability of Water from Outside the District

M 23 CCR § 354.44(b)(6)

Several of the P&MAs discussed below and shown in Table PMA-1 rely on additional water supplies from
outside of the 7t" Standard Annex Management Area. As discussed in Section 6.3.6 Source and Point of
Delivery for Imported Water Supplies, NORSD WWTP receives municipal wastewater and a portion of the
treated wastewater is used for agricultural irrigation within the 7™ Standard Annex Management Area.
This water source is considered very reliable and drought-resilient, as the source is water used indoors by
municipal users. Use of recycled wastewater for irrigation is permitted under a Waste Discharge
Requirement (WDR) Order from the Central Valley Regional Water Quality Control Board (CVRWQCB),
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held by Sill Properties and NORSD, and is expected to continue into the future, pursuant to the WDR Order
requirements.

Some P&MAs rely on the availability of water during non-drought and non-wet years to fill unused
capacity of existing recharge facilities and/or on-farm buried recharge to conduct managed recharge and
offset groundwater pumping. If such P&MAs are implemented, they would be pursued in partnership with
neighboring entities such as SWID, North Kern Water Storage District, and/or Rosedale-Rio Bravo Water
Storage District. The specific water sources are not known at this time and would be dependent on, among
other things, available conveyance to a given recharge facility. Given that conveyance and recharge
facilities would likely be fully utilized by existing users during the wettest years, the 7" Standard
Management Area would likely utilize supplies available in years that are considered more hydrologically
“normal.” The 7t Standard Annex Management Area will continue its efforts to secure additional water
supplies for importation into the 7t" Standard Annex Management Area through transfers, exchanges, and
purchases, as necessary and possible given pricing and timing constraints.

16.8. Legal Authority Required

M 23 CCR § 354.44(b)(7)

Full annexation of the Management Area by SWID was completed 4 December 2019, following the passage
of a Proposition 218 election on 13 November 2019. SWID is a Participating Member of the KGA
Groundwater Sustainability Agency (GSA), which is organized as a joint powers authority (JPA). The SWID
possesses the legal authority to implement the water supply augmentation and demand reduction P&MAs
discussed herein. As a GSA, per California Water Code (CWC) § 10725 through 10726.8, the KGA GSA
possesses additional legal authorities; if needed, the KGA GSA may act upon SWID’s behalf to enforce
these P&MAs as necessary or will delegate authority to SWID itself to enforce the GSP within the 7t
Standard Annex Management Area.

16.9. Estimated Costs and Plans to Meet Them

M 23 CCR § 354.44(b)(8)

Estimated costs for each P&MA are presented in Table PMA-1. Given the uncertainty in the scope and
timing of these P&MAs, the costs are estimated in amount per acre-foot (AF) plus water costs. These costs
include “one-time” costs and ongoing costs. The one-time costs may include capital costs associated with
construction, feasibility studies, permitting, environmental (CEQA) compliance, or any other costs
required to initiate a given P&MA. The ongoing costs are associated with operations & maintenance
(O&M) and/or costs to otherwise continue implementing a given P&MA. It should be noted that
depending on the source and nature of funding for the P&MAs, the one-time costs may or may not be
incurred entirely at the beginning of the P&MA; in some instances, loans or other financing options may
allow for spreading out of “one-time” costs over time.

Potential sources of funding for the various P&MAs are also presented in Table PMA-1, and include the
following:

e The 7% Standard Annex Management Area funds, generally supported by fees charged by SWID to
landowners within the 7t Standard Annex Management Area and

Page 126
June 2022 EKI Environment & Water, Inc.



Projects and Management Actions
Management Area Plan
SWID 7" Standard Annex Management Area

e Grant funding from sources including California Department of Water Resources (DWR), United
States Bureau of Reclamation (USBR), and the Federal Emergency Management Agency (FEMA).

Upon implementation of any given P&MA, the available funding sources for that P&MA will be re-
examined.

16.10. Economic Analysis

Each of the P&MAs identified require an investment of local and potentially grant funds to implement,
and in many cases this investment is substantial. These costs should be weighed against the overall
economic benefit gained from using water within the Management Area. The largest use of water within
the Management Area is as irrigation of productive agricultural lands.

Based on the 2017 Kern County Agricultural Crop Report (Kern County, 2018), the 2017 gross value of all
agricultural commodities produced in Kern County was approximately $7.25 billion and the total
harvested area in Kern County was 884,571 acres, or approximately $8,200 per harvested acre of gross
value. As shown on Figure PA-2, the Management Area includes approximately 7,930 acres of active
agricultural land. Based on this rough assessment, agricultural production within the 7t" Standard Annex
Management Area is on the order of $65 million per year.
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TABLE PMA-1

Details of Projects and Management Actions
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

P&MA Category Sustainability Indicators Involved
9] - - = - . . o
r;‘?:' g 2 g § o0 £ |8 _ < gl e Status, Time Table for
9 > -E o -§ 229 'E -§ -E o % 5 -E > é < § Permitting and Initiation and Completion,
£55%5 5 g g_ £ 333 ¢ 2 5 35T 3 £ S| Circumstances for | Public Noticing Regulatory Process Accrual of Expected
P/MA Name Type |3 35365 8EE S Description 5 85 2|8 E|ls 3|8 2|E 2| Implementation Process Requirements Benefits Expected Benefits
Projects - Increased Groundwater Storage / Recharge
Evaluation of Potential to SWID operates the Kimberlina Ponds groundwater recharge facility. The Evaluation phase to|Board meetings, No permits anticipated | - Status: Conceptual, have | - Up to 4,500 AFY of imported
Utilize SWID Kimberlina Annex Area will evaluate opportunities with SWID to utilize Kimberlina be implemented SWID website for use of existing begun initial discussions; supply, in combination with other
Ponds for Recharge or other Pond storage capacity for recharge. The Annex Area will evaluate following adoption infrastructure. Permit | - Initiation: 2020-2024 recharge projects.
Facilities Project X X opportunities to purchase non-SWID water for recharge in the Kimberlina X X X of Management requirements will be - Completion: ongoing Increased groundwater levels.
Ponds facilities, when the Ponds have unused capacity (i.e., likely in non- Area Plan. further evaluated as - Accrual of Benefits: annual
wet and non-drought years). part of implementation. | - basis
Evaluation of Potential to The Kern Fan Groundwater Storage Project is under development by Evaluation phase to|Board meetings, No permits needed for | - Status: Conceptual, have | - Up to 4,500 AFY of imported
Partner in Kern Fan RRBWSD and would serve to develop a regional water bank in the Kern Fan be implemented SWID website initial evaluation phase.| begun initial discussions supply, in combination with other
Groundwater Storage to capture and store Article 21 water via the State Water Project (SWP) following adoption Permit requirements with RRBWSD; recharge projects.
Project Project X X X during conditions when surface water is abundant. The Annex Area could X X X of Management will be further - Initiation: 2030 Increased groundwater levels.
potentially become a funding partner in this project and have access to Area Plan. evaluated as part of - Completion: 2035
recharge and storage capacity in the Project. implementation. - Accrual of Benefits: Over a
50-year period following
7th Standard Annex This project would improve water supply reliability and groundwater Following receipt of|Board meetings, No permits needed for | - Status: Preliminary design;| - Up to 10,000 AFY of recharge
Management Area Recharge conditions in the Management Area. Benefits of the developing a funding and SWID website initial evaluation phase. | Initiation: 2030 capacity for purchased surface
Project groundwater recharge facility within the Management Area include completion of CEQA required for - Completion: 2035 water within the Management
effective conveyance of surface water supplies when they are available, feasibility study. construction. Additional | - Accrual of Benefits: 1 to 3 Area (assumes 500-acre basin).
Project X X X X facilitation of water banking and exchange arrangements, and avoidance of| X X X permit requirements - years post construction Increased groundwater levels.
direct water quality impacts. A conveyance mechanism, such as the Flat will be further
Rocks Canal would be necessary to bring such water to the Management evaluated as part of
Area. implementation.
Identify Opportunities to Several entities in the vicinity of the Annex Area have existing groundwater Evaluation phase to|Board meetings, No permits anticipated | - Status: Conceptual, have | - Up to 4,500 AFY of imported
Utilize Existing Infrastructure recharge infrastructure, which have unused capacity, particularly in non- be implemented SWID website for use of existing begun initial discussions supply, in combination with other
Project X X wet years. The Annex Area will evaluate potential opportunities with these| y X X following adoption infrastructure. - Initiation: 2020-2024 recharge projects.
entities to utilize the unused capacity for recharge of purchased water. of Management - Completion: ongoing Increased groundwater levels.
Area Plan. - Accrual of Benefits: annual
L
On-Farm Groundwater In May 2019, the SWID Board adopted a new Buried Recharge policy that In progress Board meetings, No permits anticipated | - Status: Conceptual, have | - Up to 4,500 AFY of imported
Recharge allows for on-farm water banking. This allows Annex Area landowners to SWID website for use of existing begun initial discussions supply, in combination with other
purchase and recharge non-SWID water on their own properties, as well as infrastructure. Permit | - Initiation: 2020-2024 recharge projects.
Project X X X X those within the original SWID boundary. X X X requirements will be - Completion: ongoing Increased groundwater levels.
evaluated for any new [ - Accrual of Benefits: annual
infrastructure required. [ basis
Projects - Increased Delivery Flexibility
Flat Rock Canal Extension The Management Area will assess the feasibility of this project and seek Feasibility and Board meetings, No permits needed for | - Status: Conceptual, have | - Improve ability to delivery surface
partnership with other interest entities. This project would provide partnership SWID website initial evaluation phase. | - begun initial discussions; water supplies to the District for
connection from the Annex Area to the Kern Water Bank Canal, Cross formation phase to CEQA required for - Initiation: 2030 irrigation or recharge.
Valley Canal, and Goose Lake Slough. Phase 1 of this project is to distribute be implemented construction. Additional| - Completion: 2035 Benefits to neighboring entities,
Project X X X Kern River water to the north using gravity from Goose Lake Slough. X X X following adoption permit requirements Accrual of Benefits: Over a| who would be key partners in this
of Management will be further 50-year period following regional project.
Area Plan. evaluated as part of construction
implementation.
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TABLE PMA-1
Details of Projects and Management Actions
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

P&MA Category Sustainability Indicators Involved
9] - - = - . . o
r;‘?:' g 2 g é o0 £ |8 _ < gl e . Status, Time Table for
g > -E > -§ 'rg“ E % é -§ -E o % _é -E > é § g . . B Permitting and Initiation and Completion,
gasssSgEe .g 3 9|3 g % 313 5|2 2|5 U;’ Circumstances for | Public Noticing Regulatory Process Accrual of Expected
P/MA Name Type 33636 S EE S Description 6 386 &4 5 5 3|8 2| € 5| Implementation Process Requirements Benefits Expected Benefits
Develop New The Annex Area can work with SWID to increase the capacity and flexibility Evaluation phase to|Board meetings, No permits needed for | - Status: Conceptual, will - Improve operational flexibility
Interconnections Within of SWID's current conveyance system, to allow access to additional be implemented SWID website initial evaluation phase. | - require evaluation of within the SWID conveyance
SWID's Conveyance System supplies. following adoption Permit requirements - options and benefits system to allow for increased
(and Improve "Bottleneck” Project X X of Management will be further - Initiation: TBD capacity to accept surface water
Issues) Area Plan. evaluated as part of Completion: TBD supplies when available.
implementation. Accrual of Benefits: TBD
Increased Recycled Water Secondary-treated municipal wastewater is from the North of the River Will require an Board meetings Will require an update | - Status: In discussions for | - Up to 8,180 AFY of treated effluent
Deliveries and Recharge Sanitary District is currently used for irrigation and infiltrated into update to the to the RWQCB Waste increased purchases and (based on projected increased
groundwater within the Annex Area. The Annex Area is discussion options RWQCB Waste Discharge distribution WWTP flows), to be used for
Project X X X to increase recycled water deliveries and recharge of groundwater with X X X Discharge Requirements (WDR) - Initiation: In progress irrigation to offset groundwater
secondary-treated wastewater within the Annex Area. Growth rate is Requirements Order. - Completion: Ongoing demand.
projected at 2% and output expected to increase to 14,000 AFY. (WDR) Order - Accrual of Benefits: annual
basis
Management Actions/Policies to Reduce Water Demand
On-farm Water Conservation The NRCS is offering landowner incentive programs to assist in Grant funding Flyers, direct mail, |None anticipated - Status: not yet initiated; |- Reduce on-farm water demands.
implementing various conservation activities, including but not limited to: public meetings, - Initiation: Upon
Mgmt. irrigation system improvements, water/nutrient/pest management, and SWID website stakeholder interest
Action X pump engine replacement. Interested landowners can call (661) 336-0967 X X X - Completion: TBD
or visit the website (www.ca.nrcs.usda.gov) for more information. - Accrual of Benefits:
beginning 1-3 years after
initiation
Voluntary Rotational Land In order to reduce demand within the Management Area, this project Will require Flyers, direct mail, |No permits needed for [ - Status: Ongoing; - Up to 2,500 AFY of reduced water
Fallowing Program would incentivize landowners to fallow their previously farmed lands adoption of a policy|public meetings, initial evaluation phase. | - Initiation: 2019 demand (assumed 800 acres
voluntarily on a rotational basis. This project is implemented on a and funding SWID website Additional permit - Completion: Ongoing fallowed per year).
Mgfnt. X voluntary rotational basis. Incentives have been established and are X X mechanism requirements will be - Accrual of Benefits: 1 year
Action funded by the Annex Area landowners through the same funding further evaluated as after initiation
mechanism used for other SGMA related activities. part of implementation.
Education of Groundwater This program would provide groundwater users an expected groundwater To be implemented |Flyers, direct mail, |None anticipated - Status: not yet initiated; |- Reduce on-farm water demands.
Use per Acre volume, as an education tool, prior to enforcement actions on following adoption |public meetings, - Initiation: Upon GSP
groundwater allocations, with the goal of providing awareness of overdraft of Management SWID website implementation
Mgmt. X conditions. This information would be provided in an annual letter, along X X X Area Plan. - Completion: Until
Action with average crop demand, GSA average extraction, GW overdraft, and overdraft ends/other
reminders of GSA powers and authorities. programs initiated
- Accrual of Benefits:
Well Dewatering Mitigation This program has been developed whereby a potential remedy will be To be implemented |Board meetings, None anticipated - Status: Ongoing; - Address wells impacted by
Program provided to owners of wells that are demonstrably impacted by when wells that are |SWID website - Initiation: 2020 lowering groundwater levels.
groundwater conditions, as defined within the policy. Options will be demonstrably Completion: Ongoing Prevent loss of water supply.
Memt. evaluated, but could include replacement with a deeper well, or impacted by - Accrual of Benefits:
Action X connection to a public water system (i.e., the SMWC system). To mitigate X X groundwater - Ongoing
the impacts to wells, the program provides funds to landowner for conditions as
improvements of wells impacted. defined within the
policy.
Shafter-Wasco Irrigation District
June 2022 Page 2 of 3 7th Standard Annex Management Area




TABLE PMA-1

Details of Projects and Management Actions
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

P&MA Category Sustainability Indicators Involved
9] - - = - . . o
8 & £ 5 é o0 £ |8 < gl 8 Status, Time Table for
z g 'E o -§ T é g 'E -§ -E o % 5 -E > é g § Permitting and Initiation and Completion,
£55%5 5 g g_ £ 333 ¢ 2 5 35T 3 & S| Circumstances for | Public Noticing Regulatory Process Accrual of Expected
P/MA Name Type |3 35365 8EE S Description 5 85 2|8 E|l5 3|8 2|E 2| Implementation Process Requirements Benefits Expected Benefits
Mandatory Pumping In the event that the water level MOs are not maintained for three To be implemented |Board meetings, No permits needed for | - Status: Ongoing; - Reduce on-farm water demands.
Restriction and/or Land consecutive years despite the implementation of P&MAs in the in the event that  |SWID website initial evaluation phase. | - Initiation: Upon GSP
Fallowing Management Area, as a contingency, SWID will implement a mandatory the water level Additional permit Implementation;
pumping restriction and/or land fallowing policy, and work to maintain MOs are not requirements will be - Completion: Until
water levels above the MTs. maintained for further evaluated as overdraft ends/other
three consecutive part of implementation.| programs initiated
years despite the - Accrual of Benefits:
Mgmt. X X X implementation of Immediate
Action P&MAs in the
Management Area.
Will require
adoption of a policy
and funding
mechanism.

Abbreviations:

7th Standard = 7th Standard Annex Management Area
AFY = acre-feet per year
GSA = Groundwater Sustainability Agency

NA = Not Applicable

NRCS = Natural Resources Conservation Service

Notes:

O&M = Operations & Maintenance

P&MA = Projects and Management Actions

RRBWSD = Rosedale-Rio Bravo Water Storage District
SWID = Shafter-Wasco Irrigation District

TBD =to be determined

(a) Summary table developed based off information provided by the 7th Standard Annex Management Area and its engineering consultant, Provost & Pritchard, on April - August 2019 and June 2022.
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TABLE PMA-2
Project and Management Action Glide Path
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

Case 1. Glide Path Based on Estimated Net Groundwater Inflows from Calibrated Historical Water

Case 1 - Estimated Net Groundwater Inflows

Budget
18,000
Glide Path 2025 2030 2035 2040 2070 16,000
Target = 14,000
Projected 2030 Shortfall (Table WB-8) -2,333 -2,333 -2,333 -2,333 -3,648 <
Target Glide Path Supply Increase 233 933 1,633 2,333 3,648 5 1200
Target Glide Path Supply As Percent of Shortfall 10% 40% 70% 100% 100% 5 10,000
Projects & Management Actions (a) i 8,000
Increased Purchases of Treated Effluent (b) 233 933 1,633 2,333 3,648 § 6,000
Purchased Recharge-in-Place Capacity (c) 0 0 0 0 0 2
Voluntary Rotational Land Fallowing Program 0 0 0 0 0 a 4,000
Divert and Recharge High Flow Supplies (d) 0 0 0 0 0 2,000
Total Increased Supply 233 933 1,633 2,333 3,648 0
Total Shortfall] -2,100 | -1,400 | 700 | 0 | 0 2025
Case 2. Glide Path Based on Shortall Calculated by KGA Checkbook Balance Method (e)
18,000
Glide Path 2025 2030 2035 2040 16’(;)0 ______
Target .
- > 14,000
Projected 2030 Shortfall (KGA Checkbook) -16,976 -16,976 -16,976 -16,976 %
Target Glide Path Supply Increase 1,698 6,790 11,883 16,976 = 12,000
Target Glide Path Supply As Percent of Shortfall 10% 40% 70% 100% g 10,000
Projects & Management Actions (a) i 8,000
Increased Purchases of Treated Effluent (b) 1,045 1,788 2,608 3,513 S
Purchased Recharge-in-Place Capacity (c) 326 3,287 3,293 5,386 = 6,000
Voluntary Rotational Land Fallowing Program 326 1,715 2,690 2,690 ; 4,000
Divert and Recharge High Flow Supplies (d) 0 0 3,293 5,386 2,000
Total Increased Supply 1,698 6,790 11,883 16,976 0 -
Total Shortfall] -15,278 | -10,186 | -5,093 0 2025

Abbreviations:

ac = acre

AFY = acre-feet per year

GSA = Groundwater Sustainability Agency

Notes:

KGA = Kern Groundwater Authority
NORSD = North of River Sanitary District
P&MAs = Projects and Management Actions

_______ — = 100%

Remaining Shortfall

New Supply
M Increased Purchases of
Treated Effluent (b)

-- .
. == R o

2035 2040 2070

Case 2 - Glide Path Based on KGA Checkbook

Balance Method
Remaining Shortfall
New Supply & Demand Reduction

90%

80% Divert and Recharge High
70% Flow Supplies (d)

o
60% B Voluntary Rotational Land
50% Fallowing Program
40%

M Purchased Recharge-in-Place
30% .
Capacity (c)
20%
10%  WIncreased Purchases of

Treated Effluent (b)

0%

2030 2035 2040

SWID = Shafter-Wasco Irrigation District

(a) The volumes presented represent an assumed minimum take for each P&MA. Supply shortfalls are assumed to be preferentially met by treated effluent, with the remaining shortfall met by a combination
of the remaining three P&MAs. For purposes of this table, demand offset is shown as an increase in supply.

(b) Increased purchases of treated effluent takes into account NORSD's projected increased water effluent production (NORSD, 2019).

December 2019
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TABLE PMA-2
Project and Management Action Glide Path
Shafter-Wasco Irrigation District
7th Standard Annex Management Area

(c) Purchased recharge-in-place capacity includes: (1) working with entities with established recharge facilities such as SWID, North Kern Water Storage District, or Rosedale-Rio Bravo Water Storage District to
utilize their unused capacity to recharge purchased water, and (2) utilizing SWID's pending Buried Recharge policy to allow for on-farm water banking, which will allow Annex Area landowners to purchase
and recharge non-SWID water on their own properties, as well as those within the original SWID boundary.

(d) If this project is implemented, it would be pursued in partnership with others. It is assumed that an approximately 320-acre recharge basin will be constructed.

(e) The KGA Checkbook Balance approach was developed by the entities of the KGA GSA and adopted by the KGA board. The intended purpose of the KGA Checkbook Balance is to allocate water shortages/
surpluses and avoid double counting in water budget for current conditions. It is anticipated that further work to refine this Checkbook Balance approach will be conducted following the January 2020
GSP submission date. The KGA Checkbook Balance represents a high end of the range of projected shortfall, and is used by the 7th Standard Annex Area has for planning purposes.

References:
NORSD, 2019. Communications between Pat Ostly (NORSD) and Ken Bonesteel (Provost & Pritchard), April 2019.
KGA GSA, 2019. Kern Sub-basin Water Budget for Current Conditions, November 2019.

Shafter-Wasco Irrigation District
December 2019 Page 2 of 2 7th Standard Annex Management Area



Path: X:\B80079\Maps\2019\12\FigPMA-1_C2VSim Projected Hydrographs 1203.mxd

/

/

Legend
A C2VSim-FG Representative Well Location

D SWID 7th Standard Annex Management Area

==
Lot Current SWID Boundary

imm  Minimum Threshold (revised)
= Measurable Objective (revised)
= Baseline

Baseline with Projects
= 2030 Baseline
(w2030 with Projects
w2070 Baseline
(=== 2070 with Projects

=== 0Id Minimum Threshold / Measurable Objective

Abbreviations

DWR = Department of Water Resources
SWID = Shafter-Wasco Irrigation District
C2VSim-FG = California Central Valley Groundwater-Surface

Water Simulation Model, beta fine-grid version
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Notes
1. All locations are approximate.

Sources

1. Basemap is ESRI's ArcGIS Online world aerial map,
obtained 3 December 2019.

2. The 7th Standard Annex boundary shapefile was received from SWID
staff on 2 August 2018.

3. Model-projected hydrographs were provided by Todd Groundwater on
1 December 2019.
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PLAN IMPLEMENTATION

17. PLAN IMPLEMENTATION

M 23 CCR § 351(y)

(4

Per the Groundwater Sustainability Plan (GSP) Regulations, “plan implementation” refers to “an

[Groundwater Sustainability] Agency’s exercise of the powers and authorities described in the Act, which
commences after an Agency adopts and submits a Plan or Alternative to the Department and begins
exercising such powers and authorities” (California Code of Regulations [23-CCR] § 351(y)). This section
describes the ongoing and planned activities that will be performed by Shafter-Wasco Irrigation District
(SWID; District) as part of GSRManagement Area Plan (MA Plan) implementation within the 7th Standard
Annex Management Area (also referred to herein as the “Annex Area” or “Management Area”), with a
focus on the first five years. This section does not address any actions by other entities with potential
management authority in the Management Area (e.g.,, the Kern Groundwater Authority (KGA)
Groundwater Sustainability Agency (GSA)).

With the passage of a Proposition 218 election (with a 92% yes vote) in November 2019 and full
annexation by SWID in December 2019, the Annex Area landowners have taken the critical first steps to
(1) establish a governance structure, (2) become a member of the KGA GSA under SWID, and (3) secure a
robust funding mechanism to support the development of P&MAs and other SGMA-compliance actions:,
including the Well Dewatering Mitigation Program. Other key GSPongoing and planned MA Plan
implementation activities to be undertaken by the-BistrictSWID over the next five years include:

e Monitoring and data collection;

e Projects & Management Action (P&MA) implementation, including policy development to support
GSP implementation;

e Technical and non-technical coordination with other water management entities within the Kern
County Subbasin (Kern Subbasin);

e Continued outreach and engagement with stakeholders;

e Annual reporting;

e Enforcement and response actions, as necessary; and

e Evaluation and updates, as necessary, of the District’'s Management Area Plan (MA Plan) as part of
the required periodic evaluations (i.e., “five-year updates”).

Each of these activities is discussed in more detail in the sections below.

Since 2019, SWID has taken the following actions:

e  Worked with Land 1Q to develop a program to increase the accuracy of ET and precipitation
measurements by installing and monitoring weather stations to provide ground truthing of the
satellite data.

e Developed preliminary plans for construction of two groundwater recharge facilities. One of the
projects is expected to be operational in 2023.

e Participated the Subsidence Study and Basin Study that were being coordinated by the KGA GSA.
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e Developed implementation policies to help manage water supplies to achieve groundwater

sustainability.
e Implemented the voluntary land fallowing program and met the 5-year interim goal within the first

two years.
As shown in Table SMC-1 that presents Sustainable Management Criteria (SMC) status within the MA Plan
area, water levels are above the MT for Chronic Lowering of Groundwater Levels for all three water level
Representative Monitoring Wells (RMWs). Based on the recent measurement in 2020, TDS, nitrate, and
arsenic concentrations are below their recommended SMCL or MCL respectively in all three water quality
monitoring wells. The MA Plan area has met the 5-year interim goal within the first two years.

17.1. Plan Implementation Activities

17.1.1. Monitoring and Data Collection

As discussed in Section 15 Monitoring Network, successful sustainable groundwater management relies
on a foundation of data to support decision making. As such, collection of data within the Management
Area will-beis a key part of GSPMA Plan implementation. These data collection efforts include data on
applicable sustainability indicators to be collected from the networks of Representative Menitoring Sites
{RMSHLRMW, as well as other data and information required for management and reporting under the
Sustainable Groundwater Management Act (SGMA), as described below.

Monitoring of Applicable Sustainability Indicators

Section 15 Monitoring Network discusses the monitoring network (i.e., RMSRMW) and protocols that wil
beare used for the applicable sustainability indicators within the Annex Area, including Chronic Lowering
of Groundwater Levels, Reduction of Groundwater Storage (using groundwater levels as a proxy), and
Degraded Water Quality. Those protocols wil-beare followed in the defined networks as part of GSRMA
Plan implementation. Data collected will—beare incorporated into the—Bistrict’sSWID’s own Data
Management System (DMS) for subsequent inclusion in the basin-wide DMS. These data wit-beare used
to support coordination efforts within the KGA GSA and the Kern Subbasin (e.g., as part of Annual Reports;
see Section 17.1.5 Annual Reporting).

Monitoring results wit-beare evaluated against applicable Sustainable ManagementCriteria{SMCs:- (i.e.,

Undesirable Results, Minimum Thresholds, and Measurable Objectives) to support local management
efforts.

TheDistrictSWID anticipates that within the first five years of GSP implementation (i.e., in the 2020 -2025
timeframe), the following ongoing or planned efforts related to monitoring will be performed:

e Refinement of the local DMS to comply with the basin-wide DMS;

e Refinement of the Monitoring Network, including potentially adding, replacing or drilling new
wells.

e Semi-annual monitoring for water levels at the RMSRMW, with the potential for more frequent
(e.g., quarterly) monitoring and/or monitoring of additional well sites;

e Semi-annual monitoring for water quality at the RMSRMW, with the potential for monitoring of
additional well sites;
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e Review of publicly available water quality data collected within the Annex Area, i.e., Safe Drinking
Water Information System (SDW!IS) monitoring for the Superior Mutual Water Company (SMWC)
supply wells; and

e Annual review of publicly available subsidence data.

Collection of Other Required Information

Besides the data on Sustainability Indicators described above, collection and reporting of other types of
information is required under SGMA (see further discussion below in Section 17.1.5 Annual Reporting).
These other types of information include:

e Groundwater extraction information; and
e Surface water supply data.

Groundwater extraction information (e.g., estimated through ITRC data) wit-beis quantified for inclusion
in the Annual Reports through methods described in an appendix of the Coordination Agreement.

No surface water is currently delivered to the Annex Area. Therefore, it is anticipated that surface water
supply data to the original SWID area as reported in the SWID Management Area updates will be
referenced and will be based on metered imports through the Bistriet’sSWID’s conveyance system. Any
future surface water deliveries to the Management Area will be summarized and reported, indicating the
source/type (e.g., State Water Project [SWP], Kern River, or other) assigned to it to facilitate basin-wide
accounting of these supply sources.

17.1.2. Project and Management Action Implementation

A main part of GSRMA Plan implementation will-beis the implementation of P&MAs to address and
prevent potential Undesirable Results. As described in Section 16 Projects and Management Actions, a
portfolio of P&MAs has been developed with the goal of addressing the relevant Sustainability Indicators
in the specific areas of concern within the Annex Area, and each P&MA in the portfolio has certain
expected benefits. Table PMA-1 provides the required details about each P&MA, including the
circumstances under which they will be implemented.

For many of the P&MAs shown in Table PMA-1, initial steps in implementation wil-include performing
various studies or analyses to refine the concepts into actionable projects and/or policies. Ongoing and
planned studies and work efforts-may include, but are not limited to, the following:

e Actively coordinate with project stakeholders and partners;

e California Environmental Quality Act (CEQA) studies and documentation;
e Engineering feasibility studies and preliminary design reports;

e Financial and/or economic analysis such as Proposition 218 studies; and
e Legal analyses.

Once the necessary initial studies are completed, P&MAs will undergo, as necessary, final engineering
design (in the case of infrastructure projects) and final drafting (in the case of policy-based actions). At
that point, construction of projects and/or adoption of policies will occur, followed by ongoing operations
and maintenance (O&M), as necessary. It is anticipated that each implemented P&MA will have its own
set of monitoring or data collection components to allow for P&MA assessment and, if necessary,
modification.
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The-DistrietSWID anticipates that within the first five years of GSPMA Plan implementation (i.e., in the
2020 - 2025 timeframe), the following ongoing and planned efforts related to P&MA implementation will
be performed:

e |dentify opportunities and initiate partnership evaluation with neighboring entities (e.g., SWID,
Rosedale-Rio Bravo Water Storage District [RRBWSD], and North Kern Water Storage District)
(P&MA #1, 2, 4);

e Initiate engineering design, permitting (i.e., CEQA and others), and construction of the 7th
Standard Annex Management Area Sterage-PondRecharge Project (P&MA #3);

e Initiate implementation of On-Farm Groundwater Recharge (P&MA #5);

e |Initiate the feasibility and engineering study of the Flat Rock Canal Extension project, including
identification of potential grant funding sources (P&MA #6);

e Initiate feasibility and engineering studies to of Develop New Interconnections Within SWID’s
Conveyance System (and Improve "Bottleneck" Issues) (P&MA #7);

e Initiate negotiation and RWQCB Waste Discharge Requirement (WDR) Order revision process to
Increase Recycled Water Deliveries and Recharge project (P&MA #8);

e |nitiate outreach for On-Farm Water Conservation and Education of Groundwater Use per Acre
(P&MA #9, 11).

e |[nitiate study of the Voluntary Rotational Land Fallowing Program {P&MA—#10and Mandatory
Pumping Restriction and/or Land Fallowing Program (P&MA #10 and #13).

e Develop Well Dewatering Mitigation Program (P&MA #12)

As a part of several of the above specific P&RMA activities, the-BistrictSWID will actively participate in the
local, regional and state-wide water market(s) to secure additional short- and long-term surface water
and stored groundwater supplies through exchanges, trades, and sales. Fhe-BistrictSWID will also actively
explore and pursue grant funding source to support other P& MAs listed in Table PMA-1.

The DistrictSWID also anticipates that an integral part of P&MA implementation will involve establishing
contracts with the Bistriet’sSWID’s landowners to provide, among other things, greater flexibility to the
DistrietSWID in terms of water purchase and delivery and revenue to support other P&MA:s.

17.1.3. Intrabasin Coordination

SWID is a member of the multi-agency KGA GSA. There are 1013 other GSAs that are located within the
Kern County Subbasin: Kern River GSA, Greenfield County Water District, Buena Vista Water Storage
District, Olcese GSA, Henry Miller Water District, Semitropic Water Storage District, West Kern Water
District, Cawelo GSA, Pioneer GSA, and-MecEarland GSA-McFarland GSA and the South of Kern River GSAs
(including Arvin GSA, Wheeler-Ridge Maricopa GSA, and Tejon-Castac Water District [TCWD] GSA). Just as
this Management Area Plan has been developed as part of a coordinated GSP process in the Kern
Subbasin, coordination amongst all water management entities involved in SGMA in the Kern Subbasin
will continue during GSP implementation. This coordination wit-neludeincludes both technical and non-
technical matters, as discussed below.

Technical Coordination

Continued technical coordination wil-beis critical to ensure that all entities in the Kern Subbasin as a whole
approach local groundwater management using a robust shared framework of data, information, and

Page 131
June 2022 EKI Environment & Water, Inc.



Plan Implementation
Management Area Plan
SWID 7" Standard Annex Management Area

technical assumptions. SYWAB-wil-coerdinateSWID’s ongoing and planned coordination with other water
management entities on technical matters ireludinginclude, but not limited to, the following:

e DMS development and maintenance;

e Groundwater model refinement and updates;

e Water budget refinement and collection of supporting data; and
e Basin-wide monitoring and reporting efforts.

Non-Technical Coordination

Non-technical coordination witHnvelweinvolves matters related to policy, advocacy, governance, and the
like. FheDBistrictSWID will continue to actively participate in coordination meetings with and amongst
fellow KGA members and the other Kern Subbasin GSAs. Specific additional non-technical coordination
activities will be pursued, as necessary.

17.1.4. Stakeholder Engagement

The District’s Stakeholder Communication and Engagement Plan (SCEP; Appendix A) is a key part of the
Management Area Plan, and will continue to be refined, updated and executed during GSP
implementation. Ongoing and anticipated stakeholder engagement activities include, but are not limited
to:

e Regular SGMA updates during District Board meetings;

e Hosting stakeholder workshops, as needed;

e Posting of relevant announcements and information on the District website; and

e Conducting informational discussions and meetings, as necessary, with interested stakeholders.

17.1.5. Annual Reporting

M 23 CCR § 356.2(b)(1)(2)(3)

Per the GSP Regulations, an annual report on basin conditions and GSP implementation status is required
to be submitted to the Department of Water Resources (DWR) by April 1 of each year following GSP
adoption. These annual reports witkbehave been prepared on the basin-level butwilreguire-and required
input from each local entity, including from SWID. As of now, 2019, 2020, and 2021 Water Year (WY)
annual reports have been submitted to DWR. Activities required at the DistrictSWID level and the Basin
level are described below.

District-LevelSWID Activities

In support of the annual reporting requirements, the-Bistrict-willprevideSWID has provided to the basin-
level entity preparing the reports all monitoring data from the RMSRMW in its designated monitoring
networks, as well as the other required information discussed in Collection of Other Required Information
above. Fhe DistrictwilSWID has also prevideprovided review and comment on the draft reports to ensure
that local information is properly incorporated into the basin-level reports.

Basin-Level Activities

An entity willbeis designated at the basin level to compile and consolidate all of the local information into
annual reports that meet the requirements of the GSP Regulations (23-CCR § 356.2).
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17.1.6. Enforcement and Response Actions

Part of successful management involves the ability to adapt and respond to unforeseen or uncertain
circumstances. To the extent possible, methods to address foreseeable problems should be developed
before those problems arise. It is anticipated that there may need to be actions taken to enforce
compliance with the GSP and any policies adopted thereunder. Such actions, if necessary, will be taken in
accordance with applicable laws and authorities.

Basin Exceedance Policy

Undesirable Results for the Chronic Lowering of Groundwater Levels occur when a certain number of MTs
are exceeded at RMWSs. While a single or isolated exceedance of a MT will not, by itself, cause an
Undesirable Result, such an exceedance may be indicative of future or trending exceedances, which could
result in Undesirable Results for Chronic Lowering of Groundwater Levels. The KGA GSA developed an
action plan related to exceedance of MTs for Chronic Lowering of Groundwater Levels, as shown in
Appendix Fimpacted-. If MT is exceeded at a single RMW, the Management Area will follow the action
plan to address the exceedance, including coordination between KGA member districts.

Well Dewatering Mitigation Program

In other cases, a response action may be needed that is driven not by a non-compliance concern (e.g., an
Undesirable Result), but rather by a physical, social or economic condition that falls outside of the six
Sustainability Indicators defined under SGMA. One such condition that may arise is that of wells being
impacted by low groundwater levels, including agricultural and domestic supply wells. Impacts could
include dewatering of pumps or dewatering of well screens to the point of significant reduction in
production. To address this potential occurrence, an-npacteda Well Dewatering Mitigation Program wiH
behas been developed whereby a potential remedy will be provided to owners of wells that are
demonstrably impacted by groundwater conditions, as defined within the policy. Options will be
evaluated, but could include replacement with a deeper well, or connection to a public water system (i.e.,
the SMWC system). The program may be modeled after similar programs developed elsewhere in the
basin or around the state (e.g., the Kern Water Bank’s program). Costs for such a program is included
under Section 17.2.1 and is included as part of the Proposition 218 process thatis-currenthunderway-for
the-Management-Areafor the Management Area. The MA Plan area successfully organized and held
election under Proposition 218 to fund MA Plan P&MAs, including the Well Dewatering Mitigation

Program.

17.1.7. Periodic Evaluations of GSP

M 23 CCR § 356.4

Per the GSP Regulations (23-CCR § 356.4), theDistrictSWID will conduct a periodic evaluation of its
Management Area Plan, at least every five years, and will modify the Management Area Plan as necessary
to ensure that the Sustainability Goal defined for the Kern Subbasin (see Section 11 Sustainability Goal)
is achieved within the Annex Area. The GSP elements that will be covered in the periodic evaluation are
described below. It is anticipated that the 2025 plan will require substantial revision, especially on matters
related to the water budget, P&MAs, and sustainability criteria, as significant data gathering and data gap
filling is anticipated at both the Management Area and Basin-level over the next five years.

Sustainability Evaluation
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This section will evaluate the current groundwater conditions for each applicable sustainability indicator
within the Annex Area, including progress toward achieving Interim Milestones and Measurable
Objectives.

Plan Implementation Progress

This section will evaluate the current implementation status of P&MAs, along with an updated project
implementation schedules and any new projects that are not included in this Management Area Plan.

Reconsideration of GSP Elements

Per 23-CCR § 356.4 (c), elements of the Management Area Plan, including the Basin Setting, Management
Areas, Undesirable Results, Minimum Thresholds, and Measurable Objective, will be reviewed and revised
if necessary.

Monitoring Network Description

This section will provide a description of the Monitoring Network, including identification of data gaps,
assessment of monitoring network function with an analysis of data collected to date, identification of
actions that are necessary to improve the monitoring network, and development of plans or programs to
fill data gaps.

New Information

This section will provide a description of significant new information that has been made available since
the adoption or amendment of the Management Area Plan, or the last five-year assessment, including
data obtained to fill identified data gaps. As discussed in Reconsideration of GSP Elements, if evaluation
of the Basin Setting, Measurable Objective, Minimum Threshold, or Undesirable Results definition warrant
changes to any aspect of the Management Area Plan, the new information would also be included. For
example, data related to Land Subsidence and Degraded Water Quality will be reviewed and
establishment of SMCs will be evaluated, if supported by the data.

Requlations or Ordinances

SWID possesses the legal authority to implement regulations or ordinances related to the Management
Area Plan. This section will provide a description of relevant actions taken by SWID, including a summary
of related regulations or ordinances.

Legal or Enforcement Actions

This section will summarize legal or enforcement actions taken by SWID and/or the KGA GSA in relation
to the Management Area Plan, along with how such actions support sustainability in the Annex Area.

Plan Amendments

This section will provide a description of proposed or complete amendments to the Management Area
Plan.

Coordination

This section will describe coordination activities relevant to the Annex Area.
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17.2. Plan Implementation Costs

M 23 CCR § 354.6(e)

Per the GSP Regulations (23-CCR § 354.6(e) and 354.44(b)(8)), this section provides estimates of the costs
to SWID to implement this Management Area Plan and potential sources of funding to meet those costs.

17.2.1. Estimated Costs

Costs to theDistrietSWID to implement this Management Area Plan can be divided into several groups, as
follows:

e Costs of local groundwater management activities;

e District’s proportional share of costs for basin-wide groundwater management activities; and

e Costs to implement P&MAs, including capital/one-time costs and ongoing costs.

Table PI-1TablesPI-1 through Table PI-3R-4 provide an estimate of: (1) costs of regular/ongoing SGMA
compliance activities and implementation of the Management Area Plan, including five-year updates, (2)
costs for implementation of projects and management actions (Table PI-2), and (3) total annual costs
(Table PI-3). These costs are preliminary estimates and are expected to be continually refined through the
GSP finalization and implementation processes. The costs presented do not include costs to develop the
initial KGA GSA GSP, Management Area Plan, or the annexation of the Management Area into SWID.

17.2.2. Sources of Funding to Meet Costs

As shown in Table PI-3, costs for GSP implementation are estimated to be significant —i.e., approximately
$2,250,000 per year on average over the next 20 years. To meet these costs, the DistrictSWID will need to
establish new funding sources or increase existing funding sources. SGMA grants GSAs certain financial
authorities (California Water Code [CWC] § 10725.4 and 10730 through 10731), including the ability to
raise revenue through use of fees, assessments, pump taxes, and other methods to pay for the costs
incurred by the GSA for SGMA compliance. As part of the annexation into SWID, the Annex Area completed
a Proposition 218 process on 13 November 2019 to levy assessments within this area, amounting to over
$7 million over the next five years, primarily for purposes of funding SGMA compliance activities and
P&MAs. Therefore, it is anticipated that Annex Area will meet the estimated SGMA implementation costs
through 2040 through a combination of the following:

e District revenue from assessments/fees;

e Special assessments/fees for specific projects;
Grant funding or other financing options; and/or
Penalties levied on prohibited activities.

17.3. Plan Implementation Schedule

This section discusses a general estimated schedule for GSPMA Plan implementation. The GSP Regulations
do not specifically require that a schedule for GSP implementation over the 20-year implementation
period (i.e., 2020 through 2040) be provided, and any such schedule would be subject to considerable
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uncertainty. However, based on certain factors and constraints inherent to the GSPMA Plan process, an
approximate schedule has been developed. These factors include the following:

e The GSP Regulations require achievement of the Sustainability Goal (i.e., avoidance of Undesirable
Results) within 20 years of GSP adoption, which in the case of the Kern Subbasin means by 2040.

e The P&MA implementation glide path discussed in Section 16.2.3 Implementation Glide Paths
above spells out the general schedule for when expected benefits from P&MAs will accrue

between 2020 and 2040.

e Theannual reporting and periodic evaluation requirements discussed in Section 17.1 dictate when

certain activities will occur.

Table PI-1. Estimated Costs for Regular/Ongoing SGMA Compliance Activities

Part 1. Regular/Ongoing SGMA Compliance Estimated
Activities Annual Cost (a) Notes/Assumptions
Administration $135,000
Stakeholder Engagement $10,000
Inter-Basin Coordination (KGA) $20,000
Additional data will help fill data gaps. Includes
Field Data Collection and Lab Analysis (Water $1,000 lab analysis for water quality samples.
Level and Water Quality) ! Incorporated into SWID’s routine water level
monitoring.
Annual Reports $15,500
5-Year Updates $35,500 Costs are assumed to be spread over 5-years for
purposes of this summary.
Annual Total $217,000

a) Estimated costs do not include costs for initial GSP development or annexation of the Management Area into SWID.
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Table PI-2. Estimated Costs for Implementation of Projects and Management Actions

Part 3. Implementation of Projects

Estimated Costs Per 5-Year Period

and Management Actions Total
2020-2025 | 2025-2030 | 2030-2035 | 2035-2040 | 20-Year Cost

Water Purchase $420,000 | $420,000 | $420,000 | $420,000 | $1,680,000
Recharge Basin $2,200,000 | $3,250,000 | $3,250,000 | $3,250,000 | $11,950,000
Flat Rocks Canal $3,760,000 | $5,500,000 | $5,500,000 | $5,500,000 | $20,260,000
Voluntary Rotational Fallowing $350,000 | $500,000 | $500,000 | $500,000 | $1,850,000
Incentive
Well Dewatering Mitigation $350,000 | $500,000 | $500,000 | $500,000 | $1,850,000
Program

Total Cost | $7,080,000 | $10,170,000 | $10,170,000 | $10,170,000 | $37,590,000

Average Annual Cost | $1,416,000 | $2,034,000 | $2,034,000 | $2,034,000 -

Table PI-3. Estimated Costs for Implementation of the Management Area Plan

Estimated Costs Per 5-year Period (a)

Total

GSP Implementation Component 2020 -2025 | 2025-2030 | 2030-2035 | 2035-2040 | >q.year Cost
Regular/Ongoing SGMA Compliance | ) oc 000 | 41085000 | $1,085,000 | $1,085,000 | $4,340,000
Activities
Implementation of Projects and $7,080,000 | $10,170,000 | $10,170,000 | $10,170,000 | $37,590,000
Management Actions

Total | $8,165,000 | $11,255,000 | $11,255,000 | $11,255,000 | $41,930,000

Average Annual Cost | $1,633,000 | $2,251,000 | $2,251,000 | 52,251,000 --

a) Estimated costs do not include costs for initial GSP development or annexation of the Management Area into SWID.
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