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EXECUTIVE SUMMARY

1 23 CCR § 354.4(a)

ES.1. Introduction

On 16 September 2014, the California legislature enacted the Sustainable Groundwater Management Act
(SGMA) whose primary purpose is to achieve and/or maintain sustainability within the state’s high and

medium priority groundwater basins. Key tenets of SGMA are the concept of local control, use of best

available data and science, and active engagement and consideration of all beneficial uses and users of

groundwater. As such, SGMA empowers certain local agencies to Groundwater Sustainability

Agencies whose purpose is to manage basins sustainably through the development and implementation

of Groundwater Sustainability Plans (GSPs). Under SGMA, GSPs are required to contain certain elements,

the most significant of which include: a Sustainability Goal; a description of the GSP “Plan Area”; a

description of the Basin Setting, including the hydrogeologic conceptual model, historical and current

groundwater conditions, and a water budget; locally-defined sustainability criteria; monitoring networks

and protocols for tracking the sustainability indicators; and a description of projects and/or management

actions that will be implemented to achieve or
maintain sustainability.

SGMA also requires a significant element of
stakeholder outreach to ensure that all
beneficial uses and users of groundwater are
given the opportunity to provide input into the
GSP  development and implementation
process.

This GSP has been prepared by the Olcese GSA
which 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, referred
to herein as the “Kern Subbasin” or “Basin”)
that underlies the Olcese Water District

(“OWD” or “District”). The area that is covered
by this GSP is referred to herein as the “Olcese Olcese Groundwater Sustainability Agency Area

Legend
[ county Boundary

[0 ke county subbasin (0WR 5-022.14)
R Ocese Water District GSA

:__:: Olcese Water District Service Area

Groundwater Sustainability Agency Area” or

“Olcese GSA Area” and is located in the eastern portion of the Kern Subbasin. The Kern Subbasin is one of
21 basins and subbasins identified by the DWR as being critically overdrafted, a designation that triggers
an accelerated timetable for GSP development by 2020 and achievement of sustainability by 2040.
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coordination with the other GSPs for the Kern Subbasin to meet SGMA regulatory requirements® while
reflecting the unique hydrogeologic conditions within the Olcese GSA Area and preserving local control
over water resources. Pursuant to the SGMA GSP submittal deadline, the Olcese GSP was originally
submitted to DWR in January 2020; this amended Olcese GSP is in response to DWR’s 28 January 2022
letter entitled Incomplete Determination of the 2020 Groundwater Sustainability Plans Submitted for the
San Joaquin Valley — Kern County Subbasin. Together, the Kern Subbasin GSPs provide a path to maintain

the long-term sustainability of locally managed groundwater resources now and into the future. - {Deleted: -

ES.2. Sustainability Goal

The Basin-wide Sustainability Goal adopted by all Basin GSAs, is as follows:

e Collectively bring the Subbasin into sustainability and to maintain sustainability over

the implementation and planning horizon and beyond
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
Operate within the established sustainable management criteria, which are based

on the collective technical information presented in the GSPs in the Subbasin
e Protect beneficial uses for municipal and domestic drinking water supply wells”

and in addition to the above Basin-wide sustainability goal being adopted by all GSAs in the Kern Subbasin.
The Olcese GSA’s local sustainability goal is as follows:

~_— { Moved (insertion) [1]

~_ { Moved (insertion) [2]

“to maintain an economically-viable groundwater resource that supports the current and - {Formatted: Indent: Left: 0.5", Right: 0.35"

future beneficial uses of groundwater by utilizing the area’s groundwater resources within
the local sustainable yield. Long-term groundwater sustainability will be evaluated and
maintained in compliance with locally-defined sustainability criteria, including through active
monitoring and the conjunctive use of groundwater and Kern River surface water supplies,”

1 Regulations for GSP development are contained within Title 23 of the California Code of Regulations (CCR) Division 2 Chapter
1.5 Subchapter 2.
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ES.3. Plan Area

The Olcese GSA Area covers approximately 3,206 acres in the eastern portion of the Kern Subbasin.

L2t e € st e e

Located at the southern end of the state’s Central Valley, the Kern Subbasin is the largest groundwater -

basin in the state and is bordered on the north by the Tulare Lake Subbasin, the Tule Subbasin, and the
Kettleman Plain Subbasin and on the south by the White Wolf Subbasin. The Olcese GSA Area is bounded
on the north and east sides by either the OWD boundary or the Kern Subbasin extent. The Kern Gorge
Fault bounds the Olcese GSA
Area (and the Kern Subbasin)
on a small portion of the
northeast side. To the south
and west, the Olcese GSA Area
boundary coincides with the
District’s administrative
boundary.

Approximately 1,200 acres
within the Olcese GSA Area are
irrigated and used for

approximately 83% of this area
was planted in citrus, 16% in

Kern County Subbasin (DWR 5-022.14)

deciduous fruits and nuts, and 17 Otcese Water Distrct

the remai.ning 1% in pasture. %‘xzum Use Designation
Total applied water demand for I echiuons Fruts and Nuts
these lands (i.e., in addition to B Pesture
precipitation) is approximately

2,900 acre-feet per year (AFY), 2018 Land Use (same in 2022)

which is met primarily by Kern

River water, diverted pursuant to a combination of riparian and non-riparian water rights (73%) and by
groundwater (27%). Thus, all irrigated lands within the Olcese GSA Area are supplied by a mixture of
groundwater and Kern River water. In addition, the Canyon View Ranch well supplies the Anne Sippi Clinic
with their raw water supply (about 80 AFY). This is the only known non-agricultural consumption of
groundwater in the Olcese GSA Area and, according to U.S. Census Bureau data, there are no
Disadvantaged Community Places, Tracts, or Block Groups identified within the Olcese GSA Area.

ES.4. Stakeholder Outreach Efforts

A Stakeholder Communication and Engagement Plan (SCEP) was completed to fulfill notice and
communication requirements in order to achieve active engagement and input of the beneficial users of
groundwater within the Olcese GSA Area during the development and implementation of this GSP. Public
participation has been welcomed throughout the GSP development process. Venues for stakeholder
engagement and input have included Stakeholder Workshops and Olcese GSA Board meetings. Other
outreach has included the distribution and collection of a Stakeholder Survey and website communication.
Olcese GSA representatives have also conducted extensive coordination with other GSAs in the Kern
Subbasin.
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ES.5. Hydrogeologic Conceptual Model

The Olcese GSA Area is located in the eastern portion of the Kern Subbasin. The Kern Subbasin occupies a

v Y e e T N e e e e T LM

large structural trough filled with thick sedimentary deposits of continental and marine origin. The Olcese
GSA Area sits atop Miocene age and older sedimentary deposits, overlain by more recently-deposited

(Quaternary) alluvial and
terrace sediments
associated with the Kern
River (see figure at right).

The Olcese GSA Area is
underlain by two water-
bearing units: (1) a shallow
and narrow alluvium deposit
(referred to herein as the
Shallow Alluvium) which is
constrained on the sides and
bottom by the relatively
impermeable Round
Mountain Silt, and (2) a
deeper aquifer coincident
with the Olcese Sand
formation  (referred to
herein as the Olcese Sand
Aquifer Unit). The Olcese
Sand  Aquifer Unit s
considered as the “principal
aquifer”, as it is the only

€003
R0 @

P
i

Kerm County Subbasin (DWR 5-022.14)
Olcese Water District

Gross-Section Location
gic Units (in stratigraphic order)
G Younger Alluvium (Holocene & Upper Pleistocene)

* [ Older Allovium (Pleistocen) - Low Terraces
Tg{m S Our Aluvium (Plstocene) - High Teraces

S Older Alluvium (Pleistocene) - Dissected Fans
I Kern River Formation

I Chanac Formation

%1 Grantic Rocks

Surficial Geology and Cross-Section Locations

aquifer zone from which significant quantities of groundwater are pumped in this area. To the northeast
of the Olcese GSA Area, subsurface inflows to the groundwater system are laterally restricted by the Kern

Gorge Fault.

The Olcese GSA Area is essentially a relatively flat alluvial floodplain along the Kern River surrounded by
steep-sloping hills/escarpments on its northern, eastern, and southern margins. Soils mostly have average
infiltration rates and moderately high runoff potential. The Olcese Sand Aquifer Unit is predominantly
recharged by local precipitation where it outcrops at the surface, but likely also receives some limited
portion of its recharge from the Kern River and/or the overlying Shallow Alluvium near the very eastern

ES.6. Existing Groundwater Conditions

Information on groundwater conditions within the Olcese GSA Area is presented in this GSP with respect
to the six “Sustainability Indicators” defined under SGMA, which include the following:

e Chronic lowering of groundwater levels
e Reduction in groundwater storage

e Seawater intrusion
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e Degraded water quality
e Land subsidence
e Depletion of interconnected surface water

Water Levels: Groundwater
elevation data are limited .
because few wells exist that are A

screened within the principal ) \’\;-f“”
\
’ |1

aquifer, and these have not

always been monitored on a " \

frequent or consistent basis. IIH ’ .
$708ISSIVEFIPRIIEIEEEYEE

-
]

Based on available data, the i
groundwater levels appear to i
have fluctuated over time as
both a function of pumping
rates and hydrology. However,
groundwater levels have been
relatively stable since the 1980s

Wil #2
345 ftms!

m—mmmaaad

Well #3
357 Rmal

Legend

_—
R g Olcese Water District
®  OWD Wells

=== Kem County Subbasin (OWR 5-022.14)

when the current regime of land
use and pumping began within
the Olcese GSA Area, and there
is no chronic long-term decline
in water levels. Given the
location of the recharge areas
to the north and northeast, it is
likely that groundwater flows
generally from the
north/northeast, through the
Olcese GSA Area to south/southwest.

Groundwater Elevations

Groundwater Storage: Changes in groundwater storage over selected time periods of interest is typically
analyzed by comparing water levels at the beginning and the end of several different periods. However,
due to lack of available groundwater level data to characterize the seasonal high levels of each year,
change in groundwater storage was estimated for this Olcese GSP based on a calibrated water budget
spreadsheet model. Annual change in storage is estimated to range between about -1,800 AFY (April 2013
— March 2014) to about +2,960 AFY (April 1998 — March 1999). Generally, annual change in storage is
correlated to the water year type (i.e., wet, above normal, below normal, dry, and critical) and
groundwater pumping rates.

Water Quality: Groundwater quality varies between wells within the Olcese GSA Area, depending on
location and screened zone, but is generally of sufficient quality to meet the beneficial uses of irrigation
and domestic supply. Groundwater samples from the Canyon View Ranch well are geochemically and
isotopically similar to samples from the Kern River, and indicate generally good water quality, with the
exception of elevated iron and manganese concentrations. Groundwater samples from District Wells #2,
#3 and #4 are isotopically different from Kern River water (indicating limited connectivity to / recharge
from the river) and have some naturally-occurring constituent concentrations (e.g., sulfate and total
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dissolved solids [TDS]) that are consistently in exceedance of their respective secondary Maximum
Contaminant Levels (MCLs), but suitable for meeting irrigation demands. There are no known
contamination sites or plumes documented by the State Water Resources Control Board (SWRCB)
GeoTracker database within the Olcese GSA Area.

Land Subsidence: Limited data are available regarding land subsidence patterns within the Olcese GSA
Area. However, according to the National Aeronautics and Space Administration Jet Propulsion Laboratory
Interferometric Synthetic Aperture Radar (NASA JPL InSAR) dataset, the vertical displacement throughout
the Olcese GSA between May 2015 and May 2016 was between 0 and -3 inches. Given the inherent
uncertainty in InSAR data, the very low magnitude of this range of values (i.e., inclusive of zero) suggests
that land subsidence in this area was negligible during this time frame. In addition to the lack of observed
recent subsidence, there have been no anecdotal reports of undesirable effects related to land subsidence
inthe Olcese GSA Area. Highway 178 which passes through the Olcese GSA Area may be considered critical
infrastructure but is not known to have been affected by subsidence.

Interconnected Surface Waters: The Olcese Sand Aquifer Unit receives recharge predominantly through
infiltration of precipitation on Olcese Sand outcrops that are outside of the Kern Subbasin boundary. A
smaller portion of recharge likely derives from deep percolation through the Kern River/Shallow Alluvium.
However, the net recharge from the Kern River represents a very small fraction of the average annual Kern
River flow and would occur whether or not the District were using local groundwater. This is further
evidenced by the confined groundwater elevations measured in District wells, which are greater than 100
deeper groundwater systems of the Olcese Sand Aquifer Unit. Furthermore, because a portion of the
District’s applied water ends up recharging the Shallow Alluvium and Kern River, the District’s operations
likely constitute a net addition of water to the Kern River that would otherwise not occur. These same
lines of evidence also suggest that the District's pumping operations are unlikely to have any detrimental
effects on Groundwater Dependent Ecosystems (GDEs) within the Olcese GSA Area.

Seawater Intrusion: The Olcese GSA 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.7. Water Budget

For the Kern Subbasin as a whole, the Basin GSAs coordinated on two basin-wide water budget ~{Deleted: <object>
o { Deleted: basin

approaches, as described in the Coordination Agreement and Appendices thereto: (1) development of a
numerical model based on the California Central Valley Groundwater/Surface Water Simulation Model
(C2VSim) to estimate the basin-wide water budget, and (2) development of a “checkbook” water
accounting method that estimates supply, demand, and shortages for projected Baseline conditions using
assumptions related to water rights. These approaches will require additional refinement to increase their
relevance to the Olcese GSA Area; for example, the numerical (C2VSim) model grid does not cover the
entire Olcese GSA Area, and the “checkbook” approach assumes values for precipitation (0.42 AFY per
acre) and native yield (0.15 AFY per acre)? that are not necessarily applicable to the local conditions in the
Olcese GSA Area as they are based on conditions in a different principal aquifer than that utilized by OWD.
Nevertheless, each approach provides valuable information that can support effective groundwater
management within the Basin and the Olcese GSA Area. Available/applicable results from these basin-
wide approaches are presented herein and show surpluses for the Olcese GSA Area (i.e., a surplus of
approximately 552 AFY under projected Baseline conditions per the “checkbook approach” and a surplus
of approximately 718 AFY under historical conditions per the numerical model), suggesting the Olcese GSA
Area has been sustainable in the past and will remain sustainable in the future as well.

1
ﬁ

£I200% Likel Negiiibe
= el

L)) flow o Water BudgetDoman
= ienal
=

Outfiow from Water Budget Domain

Groundvrater Storage

WATER BUDGET DOMAIN

Conceptual Water Budget Components/Linkages

While the numerical model and “checkbook” water accounting approaches are described in the
Coordination Agreement and Appendices thereto, the detailed water budget information presented
herein for historical, current, and projected conditions is based on the use of a local analytical spreadsheet

2The use of acreage-normalized “native yield” values in the “checkbook” accounting approach should not be viewed as an
“allocation” of groundwater pumping to lands in the Kern Subbasin, but rather are used to facilitate comparisons to commonly-
used agronomic quantities (e.g., crop water demands in AFY/ac).
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model developed using local data that quantifies each flow component of the water budget and enforces
mass balance principles for each “subdomain” that collectively comprise the water budget domain (see
model used to develop a basin-scale water budget for the Kern Subbasin (i.e., DWR’s C2VSim-FG model)
does not fully cover the Olcese GSA Area. The local analytical spreadsheet model is the basis for the
detailed historical and current water budget information presented herein but is not a determination of
water rights.

An estimate of the sustainable yield of the groundwater system underlying the Olcese GSA Area can be
made by adding the average annual change in storage to the average annual groundwater extraction. This
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 a zero decline in groundwater levels and
storage. The sustainable yield estimated by this method is 890 AFY over the 23-year period of Water Year
(WY) 1995 — 2017. Because it is based on a calculation of pumping to achieve net zero decrease in
groundwater storage, this sustainable yield is defined in such a way as to avoid the occurrence of
Undesirable Results for relevant Sustainability Indicators (discussed further below). However, another
study conducted in the District estimated a combined sustainable yield of 1,840 AFY. Monitoring will be
crucial to track groundwater level trends relative to pumping rates and climate to better understand and
refine the sustainable yield estimate.

Water budget information under projected (future) conditions was developed using the local analytical
spreadsheet water budget model, with DWR-provided inputs for climate variables (i.e., adjusted
precipitation and evapotranspiration) and water supply assumptions (i.e., changes to surface water
supplies). The projected water budget assesses the magnitude of the potential water supply deficit under
future conditions that would need to be addressed through future Projects and Management Actions
(P/MAs) to prevent Undesirable Results and achieve the Sustainability Goal. Five projected water budget
scenarios were developed for this analysis: a Baseline Scenario, a 2030 Climate Change Scenario, and three
2070 Climate Change Scenarios (“central tendency”, “wetter with moderate warming”, and “drier with
extreme warming”). The results of this assessment, along with results for the historical and current
periods, are summarized in the table below, and indicate relatively small projected changes in storages
(i.e., deficits) that can be managed through monitoring and, if needed, future P/MAs to manage supply
and demand.

It should be noted that the change in storage estimates based on the local analytical spreadsheet model
for the projected Baseline condition, shown in the above table, are conservative when compared to results
from the “checkbook” water accounting approach, and are therefore a conservative basis upon which to
plan P/MAs. As part of GSP implementation, these numbers will be refined as additional information is
developed.

3 The water budget component of this GSP is provided to comply with SGMA/GSP Emergency Regulations. The water budget,
and the data used therein, is believed to be the best and most accurate available. However, it is acknowledged that new,
additional, and/or more accurate information/data may be later obtained. Therefore, this water budget, and data in this GSP,
may be updated or modified as the Olcese GSA deems necessary and as may be required to avoid Undesirable Results in the
Olcese GSA portion of the Kern Subbasin.
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j - {Formatted: Font color: Background 1

Basin-wide Local Analytical Basin-wide “Checkbook” _ = {Formatted: Font: Bold
S ‘[Formatted: Font: Bold
{Formatted: Font: Bold

Period / Scenario Numerical Model Spreadsheet Model Water Accounting
Approach

Historical Period (WY 1995 — 2014) 718 -47 Not applicable

Current Period (WY 2015) -416 -369 Not applicable

Projected Period (50 years; 2021 — 2070) Not available -25 552
Baseline with no Projects

Projected Period (50 years; 2021 — 2070) Not available -15 Not applicable

2030 Climate Change Conditions
(Moderate climate change effects) with no
Projects

Projected Period (50 years; 2021 — 2070) Not available -122 Not applicable
2070 Climate Change Conditions (central
tendency scenario) with no Projects

ES.8. Sustainable Management Criteria

Sustainable Management Criteria (SMCs) are the metrics by which groundwater sustainability is judged
under SGMA. Key terms related to SMCs under SGMA include the following:

Undesirable Results: Undesirable Results are the significant and unreasonable occurrence of conditions,
for any of the six Sustainability Indicators defined under SGMA, that adversely affect groundwater use in

) U

(D D, U/ WD W Y

the Basin. Definitions of Undesirable Results for the Basin have been developed through a coordinated - { Deleted: basin
effort of the Basin GSAs. However, the progressive thinning, dipping, and displacement via faulting of the - {Deleted: basin
Olcese Sand Aquifer Unit (i.e., the principal aquifer within the Olcese GSA Area) to the north and - {Demted: basin
southwest serves to bound usable groundwater resources of this unit to within the vicinity of the Olcese
GSA Area and limits its connectivity to other principal aquifers in the Kern Subbasin. Therefore, the causes, - {Deleted: basin-wide definitions
criteria, and effects of Undesirable Results are described herein to reflect the particular hydrogeologicand - {Deleted: were considered and adjusted where necessary
groundwater conditions of the Olcese GSA Area. ) - {Deleted: better
Minimum Thresholds: Minimum Thresholds (MTs) are the numeric criteria for each Sustainability {Deleted: Olcese GSA
Indicator that, if exceeded in a locally-defined combination of monitoring sites, may constitute an
Undesirable Results for that indicator. Where appropriate, the MTs 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. MOs use the same units and metrics as the MTs
and are thus directly comparable.
Interim Milestones: Interim Milestones are a set of target values representing measurable groundwater
conditions in increments of five (5) years over the 20-year statutory deadline for achieving sustainability.
A summary of the approach to developing SMCs within the Olcese GSA Area is presented below. - {Deleted: area
, { Deleted: January 2020
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Chronic Lowering of Groundwater
Levels is arguably the most
fundamental Sustainability
Indicator for the Olcese GSA Area,
as it influences several other key
Sustainability Indicators,
including Reduction of
Groundwater Storage and
possibly Land Subsidence and
Depletions of Interconnected

. H
‘Canyon View Ranch Well
MO: 602,51 ft sl
“MT: 53238 ft ms|

Woll #4
MO: 361.4 ft ms!
MT: 71.9 ftmsl

Chronic Lowering of Groundwater
Levels consider the elevation of
the top of well screens for wells
within the Olcese Sand Aquifer
Unit and general historical
groundwater level trends. The
MTs are defined as 71.90 feet
above mean sea level (ft msl) for
Well #4 and 532.80 ft msl for the Canyon View Ranch Well.

Legend
== .
L mma Olcese Water District

(= «em County subbasin (DWR 5-022.14
@® Representative Monitoring Site

Minimum Thresholds (MT) and Measurable Objectives
(MO) for Chronic Lowering of Groundwater Levels

Reduction of Groundwater Storage is closely tied to Chronic Lowering of Groundwater Levels. The MT for
Reduction in Groundwater Storage for the Olcese GSA Area is therefore defined as the available volume
of “usable storage” above the MT for Chronic Lowering of Groundwater Levels. This volume of usable
storage is approximately 7,030 acre-feet (AF).

SMCs for Degraded Water Quality are not defined in the Olcese GSA Area, because there are no observable
mechanisms by which water management actions by the Olcese GSA could affect groundwater quality
conditions within the Olcese GSA Area. Activities already being undertaken as part of other regulatory
compliance efforts will continue during the SGMA implementation timeframe. If a causal nexus between
groundwater quality and water management activities is discovered, the criteria for development of
Undesirable Results and Minimum Thresholds for Degraded Water Quality will be revisited.

infrastructure). SMCs for Land Subsidence are developed with consideration of canal capacity, and the
relationship between capacity and slope is used to establish an MT for subsidence jn terms of a change in

the relative elevation difference between two monitoring points located along the canal.

As discussed above, multiple lines of evidence suggest that the principal aquifer is hydraulically separated
from the Shallow Alluvium. Therefore, no SMCs for Depletion of Interconnected Surface Water are defined
in this GSP. A shallow groundwater monitoring well was installed in 2019 as part of a planned P/MA
(discussed further below). This well will be used to further assess the degree of hydraulic connection
between the principal aquifer (Olcese Sand Aquifer Unit) and the Shallow Alluvium. If monitoring results
indicate a hydraulic connection between the two zones does exist, and that changes to groundwater level
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conditions in the Olcese Sand Aquifer Unit are likely to have an effect on Shallow Alluvium groundwater
levels and interconnected surface water, the criteria for defining Undesirable Results for Depletion of
Interconnected Surface Water will be revisited, and MTs will be developed, as appropriate.

ES.9. Monitoring Network

Jhe objective of the Olcese
GSA  Area  Monitoring
Network is to continue to
collect sufficient data to
allow for assessment of the
Sustainability Indicators
relevant to the Olcese GSA
Area, and potential impacts
to the beneficial uses and
users of groundwater. The
network consists of three
wells: two existing District
production wells that are
part of the CASGEM
Monitoring Network (Well
#4 and Canyon View Ranch
Well) and a new shallow
monitoring well (MWS-1)
that was installed in 2019
as part of the Olcese GSA’s planned P/MAs to monitor groundwater levels in the Shallow Alluvium. If
results from monitoring of well MWS-1 show that a hydraulic connection between the Olcese Sand Aquifer
Unit and the Shallow Alluvium does exist, an additional shallow monitoring well will be installed and

® Well #4

55
#
Legend
L™ Otcese Water Distrct
Lawd

Q (55 Kern Couny subbasin 0WR 5022.14)
\ 'SGMA Monitoring Network for Groundwater Levels and Storage
® Exdsting
Additional Menitoring Sites for Groundwater Levels
4 Existing
4 Potential (see Note 2)
4 SGMA Monitaring Network for Subsidence
Benchmark Location

Monitoring Networks for
Chronic Lowering of Groundwater Levels and Land Subsidence

locations along the District’s canal, data from which are used to assess compliance with SMCs for Land
Subsidence.

Monitoring data collected will be incorporated into the Olcese GSA’s own Data Management System
(DMS) for subsequent inclusion in the basin-wide DMS. These data will be used to support coordination
efforts within the Kern Subbasin.

ES.10. Projects and Management Actions

Projects and Management Actions are proposed by the Olcese GSA to support achievement of the
sustainability goal within the Olcese GSA Area. The primary objective of the P/MAs identified in this Olcese
GSP is to improve the monitoring infrastructure in order to refine the understanding of groundwater
conditions within the Olcese GSA Area, particularly with respect to potential hydraulic connection
between the principal aquifer (Olcese Sand Aquifer Unit) and the Shallow Alluvium which is itself closely
connected to surface water and potential GDEs.

Several “non-contingent” projects are planned for implementation upon adoption of this GSP, including:
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e _installation of a shallow monitoring well (already completed in 2019); and,

e conducting a study of the potential hydraulic connection between the Olcese Sand Aquifer Unit

contingent projects.

In general, P/MAs being considered for implementation will be discussed during regular 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.

ES.11. GSP Implementation

Key GSP implementation activities that will be performed by the Olcese GSA over the next five (5) years
include:

e Monitoring and data collection;

e P/MA implementation;

e Policy development to support GSP implementation, as needed;

e Technical and non-technical coordination with other water management entities in the basin;
e Continued outreach and engagement with stakeholders;

e Annual reporting; and

evaluations (i.e., “five-year updates”).

ES.12. GSP Implementation Costs and Funding

Costs to implement this GSP can be divided into several groups, as follows:
e Costs of local groundwater management activities;
e Costs associated with participation in basin-wide groundwater management activities; and
e Costs to implement P/MAs, including capital/one-time costs and ongoing costs.

The costs of GSP implementation for Olcese GSA over the period from 2020 through 2024 are estimated
at approximately $25,000 per year for local groundwater management activities, $15,000 per year for
basin-wide groundwater management activities, and approximately $45,000 to $95,000 for
estimated to cost approximately $200,000. Costs beyond 2025 are to-be-determined but will likely be at
least as great as the $40,000 per year of recurring costs for local and basin-wide groundwater
management activities. The Olcese GSA will likely meet the estimate costs through a combination of
contributions from its main landowners, Nickel Family LLC, and grant funding, if available.
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ES.13. Conclusion

The passage of SGMA in 2014 ushered in a new era of mandatory groundwater management in California’s
most intensively used groundwater basins. The law was followed by promulgation of a robust regulatory
framework for GSA formation, GSP development, and implementation thereof. The law and regulations
emphasize the use of best available science, local control and decision making, and active engagement of
affected stakeholders. Because of the breadth and scope of the groundwater sustainability problem in
California and the legislative and regulatory response to it, SGMA presents significant challenges both for
local implementing agencies and groundwater users alike. Achieving and maintaining sustainability in the
face of uncertain future water supply conditions while addressing and balancing the needs of all beneficial
uses and groundwater users will require significant effort, creative solutions, and unprecedented
collaboration. As described herein, the Olcese GSA is committed to facing these challenges. Based on the
available historical and recent data, groundwater conditions within the Olcese GSA Area have been
maintained in compliance with (i.e., not exceeding) their respective SMCs, indicating sustainable
management and avoidance of Undesirable Results.
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INTRODUCTION

1. PURPOSE OF THE GROUNDWATER SUSTAINABILITY PLAN

The purpose of this Olcese Groundwater Sustainability Agency (Olcese GSA) Groundwater Sustainability
Plan (GSP) is to, in combination with the other GSPs in the Kern County Subbasin (Department of Water
Resources [DWR] Basin No. 5-022.14; “Kern Subbasin” or “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). SGMA defines sustainable groundwater management as the “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:

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;

e Significant and unreasonable land subsidence; and/or

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

The Kern Subbasin has been identified by the California Department of Water Resources (DWR) as critically
overdrafted. The Olcese GSP has been developed in coordination with the other GSPs for the Kern
Subbasin 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. The
Olcese GSP, in coordination with the other GSPs in the Kern Subbasin, provides a path to achieve and
document sustainable groundwater management within 20 years following Plan adoption, and preserves

The Olcese GSP was originally adopted by the Olcese GSA on 6 January 2020 and submitted to DWR by
the 31 January 2020 deadline. This amended Olcese GSP has been prepared for submission 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 (Appendix A). It is
recognized that additional, more recent data (i.e., through 2022) are available at the time of preparation
of this amended Olcese GSP. However, as this Olcese GSP does not constitute an updated GSP, but rather
a response to the DWR determination letter, those additional data are not incorporated herein, with

minor exceptions.
Based on the available historical and recent data, groundwater conditions within the Olcese GSA Area

have been maintained in compliance with (i.e., not exceeding) their respective SMCs, indicating
sustainable management and avoidance of Undesirable Results. That being said, specific revisions to the
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Olcese GSP in response to the DWR determination letter, both to address specific deficiencies of the
original Olcese GSP identified in the letter and to improve overall Basin coordination, are summarized
below.

Deficiency #1 — The [Basin] GSPs Do Not Establish Undesirable Results that are Consistent for the
Entire Subbasin

e Updated Local Undesirable Results Criteria (i.e., triggers) for each applicable Sustainability
Indicator to be consistent with the updated Basin-wide definitions.

e Clearly identified Beneficial Users for each applicable Sustainability Indicator in the Undesirable
Results section (see Section 13 Undesirable Results).

Deficiency #2 — The [Basin] Plan Does Not Set Minimum Thresholds for Chronic Lowering of
Groundwater Levels in a Manner Consistent with the Requirements of SGMA and the GSP Regulations

e The DWR determination letter did not recommend any corrective actions at this time related to
the Olcese GSP definition of groundwater level minimum thresholds, and therefore no changes to
the groundwater level minimum thresholds were made.

Deficiency #3 — The [Basin] Plan’s Land Subsidence Sustainable Management Criteria Do Not Satisfy the
Requirements of SGMA and the GSP Regulations

e Revised the description of subsidence in the Groundwater Conditions (GWC) section to clarify the
existence of critical infrastructure in the Olcese GSA Area (see Section 8.5).

e Added Figure GWC-5 showing the major infrastructure within the Basin as identified by the Basin
GSAs. As shown on Figure GWC-5, no Regional Critical Infrastructure is located within the Olcese
GSA Area.

e Added a new Appendix F_containing information on ground surface elevations at surveyed
benchmarks within the Olcese GSA Area, showing negligible inelastic subsidence over the period

2000 through 2017.

e Updated Figure GWC-4 that shows the Olcese GSA Area relative to the Interferometric Synthetic
Aperture Radar (InSAR) data that represents total vertical ground surface displacement; the
updated figure covers the period June 2015 to April 2022. As shown on Figure GWC-4, both
historical and recent subsidence data indicate there has been negligible inelastic subsidence within
the Olcese GSA Area.

e Defined sustainable management criteria for Land Subsidence based on consideration of beneficial
uses/users and the basin-wide coordinated definitions of Undesirable Results (see Sections 13.5,
14.5, and 15.5).

e Defined a monitoring network for land subsidence (see Table MN-1 and Figure MN-1).

Additional Revisions

e Revised the Sustainability, Goal consistent with the Basin-wide revision thereto.

e Described the drilling of a new well by the Anne Sippi Clinic to serve as a back-up to the Canyon

View Well.

e Added description of progress towards the implementation of the planned PMAs.
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e Added Table SMC-1 to summarize current conditions with respect to established sustainable
management criteria and to demonstrate that continued proactive sustainable management of
groundwater is occurring in the Olcese GSA Area.

In addition to the above specific revisions to portions of the Olcese GSP, the Olcese GSA has participated
in_the coordinated efforts by all Kern Subbasin GSAs, to address the DWR’s overarching comment
regarding its perception of fragmented approaches taken by the various GSPs. These efforts have resulted
in updates to the Kern County Subbasin Coordination Agreement (see AppendixJ).
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2. SUSTAINABILITY GOAL

AA.

23 CCR § 354.24

The Basin-wide Sustainability Goal adopted by all Basin GSAs, is as follows:

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

e Collectively bring the Subbasin into sustainability and to maintain sustainability over

the implementation and planning horizon and beyond
chieve sustainable groundwater management in the Kern County Subbasin through

the implementation of projects and management actions at the member agency
level of each GSA

Maintain its groundwater use within the sustainable yield of the basin as
demonstrated by monitoring and reporting groundwater conditions
Operate within the established sustainable management criteria, which are based

Protect beneficial uses for municipal and domestic drinking water supply wells”

The Olcese GSA has developed a local sustainability goal for the Olcese GSA Area which is consistent with

and in addition to the above Basin-wide sustainability goal being adopted by all GSAs in the Kern Subbasin.
The Olcese GSA’s local sustainability goal is as follows:

“to maintain an economically-viable groundwater resource that supports the current and
future beneficial uses of groundwater by utilizing the area’s groundwater resources within
the local sustainable yield. Long-term groundwater sustainability will be evaluated and
maintained in compliance with locally-defined sustainability criteria, including through active
monitoring and the conjunctive use of groundwater and Kern River surface water supplies,”
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3. AGENCY INFORMATION

3.1. Name and Mailing Address of the Groundwater Sustainability Agency
23 CCR § 354.6(a)

The Olcese GSA is the GSA for the portion of the Kern Subbasin that underlies the Olcese Water District
(District).

The mailing address for the Olcese GSA is:

P.O. Box 60679
Bakersfield, CA 93386

3.2. Organization and Management Structure of the Groundwater Sustainability Agency
M 23 CCR § 354.6(b)

The Olcese GSA was formed by a resolution of the Olcese Water District Board of Directors on 28
November 2016. The Olcese GSA is governed by five Board Members. Information regarding current
Olcese GSA Board members can be found on the GSA’s website at https://olcesewaterdistrict.org/.
Current Olcese GSA Board Members include:

e James L. Nickel — President { Deleted: Chairman

e Robert Teagarden
e Brian Grant
e Blaine Hanson

o Jeff Siemens
3.3. Plan Manager

23 CCR § 354.6(c)

The Plan Manager for the Olcese GSP is Jeff Siemens. Mr. Siemens can be reachedat: { Deleted: this
5 [ Deleted: Brian Grant
JeffSiemens | { Deleted: Grant
Olcese GSA )

h { Deleted: Brian Grantq]

o

15701 Hwy 178
Bakersfield, CA 93306

Phone: 661-872-5050

Email: jsiemens@nflic.net { Deleted: Email: bgrant@nflic.net

, { Deleted: January 2020

Page 18
July 2022 EKI Environment & Water, Inc. ,”



Introduction
Groundwater Sustainability Plan
Olcese Groundwater Sustainability Agency

3.4. Legal Authority of the GSA
B 23 CCR § 354.6(d)

Pursuant to Section 10723 et. Seq. of the California Water Code, the Olcese Water District formed the
Olcese GSA and was granted exclusive GSA status for the Plan Area described herein by DWR under SGMA.

3.5. Estimated Cost of Implementing the GSP and the GSA’s Approach to Meet Costs
M 23 CCR § 354.6(e)

Information on estimated costs to implement the GSP within the Olcese GSA Area, and the Olcese GSA’s
plan to meet those costs is provided in Section 19.2 Plan Implementation Costs.
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4. GSP ORGANIZATION

| This GSP is organized as follows, with the checklist for GSP Submittal included as Appendix B: [Deleted: Appendix A.: ]

e .

e Sections 1 through 4 comprise the Introduction, including the following sections:

o Section 1. Purpose of the Groundwater Sustainability Plan

| o Section 2. Sustainability Goal [Formatted: Expanded by 0.1 pt ]

AT T =
o Section 3. Agency Information [ Formatted: Condensed by 0.15 pt J

o Section 4. GSP Organization
e Section 5 provides a Description of the Plan Area.
e Sections 6 through 10 present the Basin Setting, including the following sections:
o Section 6. Introduction to Basin Setting
o Section 7. Hydrogeologic Conceptual Model
o Section 8. Current and Historical Groundwater Conditions
o Section 9. Water Budget Information
o Section 10. Management Areas

e Sections 11 through 16 present the Sustainable Management Criteria, including the following
sections:

o Section 11. Introduction to Sustainable Management Criteria
o Section 12. Sustainability Goal

o Section 13. Undesirable Results

o Section 14. Minimum Thresholds

o Section 15. Measurable Objectives

o Section 16. Monitoring Network

e Sections 17 and 18 present the Projects and Management Actions, including the following
sections:

o Section 17. Introduction to Projects and Management Actions
o Section 18. Projects and Management Actions
e Sections 19 presents the Plan Implementation
e References and Technical Studies are included at the end of this document.

e Supporting information is provided in appendices as follows:

o Appendix A. DWR Determination Letter on Kern Subbasin GSPs (January 2022) { Deleted: <#>Appendix A. Checklist for GSP Submittalq] }
Appendix B.
o Appendix B. Checklist for GSP Submittal
o Appendix C. Undistricted Lands Outside of Olcese GSA Area Covered by Olcese GSP
, { Deleted: January 2020 ]
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o Appendix D. Stakeholder Communications and Engagement Plan

o Appendix E. Water Quality Trends Analysis

o Appendix G. Methods and Data Used in the Water Budget Spreadsheet Model Approach
o Appendix H. CASGEM Monitoring Plan

o Appendix |. Details of Shallow Monitoring Well Installed in 2019

o Appendix J. Kern County Subbasin Coordination Agreement

o Appendix K. Board Resolutions
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PLAN AREA

5. DESCRIPTION OF THE PLAN AREA
M 23 CCR § 354.8

This section presents a description of the Olcese Groundwater Sustainability Agency (GSA) Area,
subsequently called the “Olcese GSA 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
Olcese GSA Area. This section also describes the water monitoring programs, water management
programs, and general plans relevant to the Olcese GSA Area and their influence on the development and
execution of this Groundwater Sustainability Plan (GSP). This amended Olcese GSP was developed as an
amended GSP for submission to the California Department of Water Resources (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, and has been closely coordinated with the
amendments of the other GSPs in the Kern County Subbasin (DWR Basin 5-022.14; “Kern Subbasin” or
“Basin”) (i.e., collectively the Kern Subbasin Plan).

It is recognized that additional, more recent data (i.e., through June 2022) are available at the time of
preparation of this amended Olcese GSP. However, as the Olcese GSP does not constitute a five-year
update to a GSP (per Article 7 of the GSP Regulations), but rather a response to the DWR determination
letter, those additional data are not incorporated herein, with minor exceptions.

5.1. Summary of Jurisdictional Areas and Other Features

5.1.1. Area Covered by the Plan

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

PA-1). The Olcese Water District service area extends to the north and the east into areas not within any
DWR-identified groundwater basin. The Kern Subbasin 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).

GSAs within the Kern Subbasin®: Buena Vista Water Storage District GSA, Cawelo Water District GSA,
Greenfield County Water District GSA, Henry Miller Water District GSA, Kern Groundwater Authority (KGA)
GSA, Kern River GSA, City of McFarland GSA, Pioneer GSA, Semitropic Water Storage District GSA, and
West Kern Water District GSA, Arvin (GSA), Wheeler Ridge-Maricopa GSA, and Tejon-Castac Water District
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GSA). These GSAs were formed by other GSA-eligible public agencies in the Kern Subbasin and are
preparing separate GSP documents or Management Area Plans that are coordinated with the Olcese GSP.

- e e T T L b

5.1.2. Adjudicated Areas

23 CCR § 354.8(a)(2)
I 23 CCR § 354.8(b)

The Kern Subbasin is not adjudicated, and no portion of the basin is being managed under an alternative
plan.

5.1.3. Jurisdictional Boundaries

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

The Olcese GSA Area falls entirely within Kern County. A portion of the Olcese GSA Area also falls within
the City of Bakersfield city limits. As shown on Figure PA-1, nearby water agencies/public water systems
Service - Bakersfield District, Kern County Water Agency, Round Mountain Water Company, the Meadows
of the Kern Mutual Water Company, the Anne Sippi Clinic, and the Choctaw Valley Mutual Water
Company.

According to the information made available by the DWR® in support of the development of GSPs, there
are no tribal lands within or in the vicinity of the Olcese GSA Area, nor are there federal or state lands
within the Olcese GSA Area. However, a small federally-owned parcel managed by the Bureau of Land
Management overlies a portion of the District outside the Kern Subbasin.

The Olcese GSA Area is located within the Kern County General Plan area and the Metropolitan Bakersfield
General Plan area. The Kern County General Plan further identifies several Specific Plan areas, including
the Kern River Specific Plan area and the Rancheria Specific Plan areas, which cover portions of the Olcese
GSA Area.

According to U.S. Census Bureau data, there are no Disadvantaged Community Places, Tracts, or Block
Groups identified within the Olcese GSA Area (see Figure PA-2).

5.1.4. Existing Land Use and Water Use

M 23 CCR § 354.8(a)(4)
23 CCR & 354.8(b)

The primary land uses within the Olcese GSA Area, based on the Kern County historical crop records for
2018, are shown on Figure PA-3. Approximately 1,196 acres within the Olcese GSA Area are irrigated and
used for agricultural purposes. Of the irrigated area, 83% is used for cultivation of citrus (991 acres), 16%
for cultivation of deciduous fruits and nuts (193 acres), and the remaining 1% for pasture (12 acres) (Figure
PA-3). These lands are irrigated primarily by Kern River water, diverted pursuant to a combination of
riparian water rights held by the Nickel Family, LLC and managed by the District and non-riparian rights

5 SGMA Data Viewer: https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer
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held by the District. The District also pumps groundwater to supplement the Kern River surface water.
Thus, all irrigated lands within the Olcese GSA Area are supplied by a mixture of groundwater and Kern
River water. In addition, the Canyon View Ranch Well is used by the Anne Sippi Clinic as the raw water
source for their domestic water supply (the Anne Sippi Clinic operates the well and treatment system);
this is the only known potable consumption of groundwater in the District and the Olcese GSA Area. In
March 2022, the Anne Sippi Clinic drilled a new well to serve as a back-up in case of an interruption to the
supply provided by the Canyon View well.

5.1.5. Well Density per Square Mile

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

Figure PA-4 shows the density of wells per square mile within the Olcese GSA Area, based on Well
Completion Report records compiled by DWR.” According to these records, four domestic, six production
and no public supply wells have been installed within the ten Public Land Survey System (PLSS) sections®
that fall partially or entirely within the Olcese GSA Area. Based on District information, however, there are
only four active production wells (Well #2, Well #3, Well #4, and the Canyon View Ranch Well) within the
Olcese GSA Area.

5.1.6. Lands Outside of District Covered by the GSP

Under SGMA (CWC & 10724), counties are presumed to be the GSA for areas that are not otherwise
covered by another GSA, unless the county specifically opts out of this GSA role. In the Kern Subbasin, the
County of Kern, which had been part of the KGA GSA, opted out of this role in early 2019 which resulted
in lands outside of the KGA and outside of other GSA boundaries being “uncovered”. To address this, the

KGA sent notices to these “undistricted” Jandowners offering an opportunity to sign an agreement for [Deleted: land owners

coverage under the “Management Area Plans” of nearby KGA members. Similarly, the Olcese GSA
extended an offer to cover certain undistricted lands for sustainable groundwater management purposes
in its GSP. Given the late time at which this coverage was offered and accepted following the County’s
withdrawal, it was determined that it would not be possible to cover these undistricted lands in the Olcese
GSP to the same degree of detail as the lands within OWD service area; instead, it was determined that it
would be appropriate to include the lands in an appendix to the GSP, providing basic information about
each parcel including the owner, APN, area, land/water use, and well information. As such, Appendix C
presents information on these lands, including a table with the above information as well as a figure
showing their locations. It should be noted that these lands are non-irrigated native rangelands with no
groundwater use, and therefore do not require the same level of management as lands with irrigated
agriculture and significant groundwater use. It is the intention of the Olcese GSA to include additional
information for these lands (if they still need GSP coverage) in their 2025 GSP update.

7 DWR Well Completion Report Map Application website: https://dwr.maps.arcgis.com/apps/webappviewer/
index.htm|?id=181078580a214c0986e2da28f8623b37, accessed 08/23/2019.

8 Each PLSS section represents approximately 1 square mile of area (i.e., 640 acres). [ Deleted: January 2020
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5.2. Water Resources Monitoring and Management Programs

5.2.1. Existing Monitoring Programs in the Olcese GSA Area

M 23 CCR § 354.8(c)

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. In February 2018 the Olcese GSA was approved to be the CASGEM Monitoring
Entity for the portion of the Kern Subbasin that underlies its service area.

Additional groundwater and surface water monitoring programs are active within the Kern Subbasin (e.g.,
California Data Exchange Center (CDEC), Groundwater Ambient Monitoring and Assessment Program
[GAMA], United States Geological Survey (USGS) National Water Information System, etc.), but they do
not cover the Olcese GSA Area.

These water resource monitoring programs are not expected to limit operational flexibility in the Olcese
GSA Area portion of the basin. In fact, the Olcese GSA’s CASGEM monitoring network will be integral to
the on-going groundwater monitoring and reporting that will be conducted pursuant to this GSP (see
Section 16 Monitoring Network).

5.2.2. Water Management Programs in the Olcese GSA Area

M 23 CCR § 354.8(d)

The Olcese GSA Area falls within the Tulare Lake Basin portion of the Kern County Integrated Regional
Water Management Region (Kern Region) and is therefore included in the November 2011 Kern Integrated
Regional Water Management Plan (Kern IRWMP).

The Kern Region covers approximately 5,690 square miles of Kern County and a small portion of southern
Kings County. The Kern Region is separated into nine subregions, in acknowledgement of the variation in
geography, agency boundaries, and water management strategies. These subregions are: (1) Greater
Bakersfield, (2) Kern Fan, (3) Mountains/Foothills, (4) Kern River Valley, (5) North County, (6) South
County, (7) West Side, (8) KCWA and (9) the County of Kern. The Olcese GSA Area is identified as part of
both the Kern Fan and Kern River Valley subregions® (Kern County, 2011).

The key issues, needs, challenges, and priorities for the Kern Fan subregion, according to the Kern IRWMP
(2011), include the following:

e Decreased Imported Water Supply;
e Water Quality/Groundwater Contamination;
e Urban Growth Encroachment on Key Recharge Areas; and

e Water Rights.

9 Section 4 of the Kern IRWMP describes this area as part of the Kern Fan subregion, but Figure 6-1 identifies the Olcese GSA
Area as located within the Kern River Valley subregion.
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The key issues, needs, challenges, and priorities for the Kern River Valley subregion, according to the
Kern IRWMP (2011), include the following:

e Some areas have natural water quality problems due to the geology of the area, particularly with
arsenic, uranium, and nitrates;

e Most areas are served by septic systems, which contribute to water quality issues;

e Most of the water supply is provided through small water purveyors and through community wells.
The lack of central water treatment and distribution facilities creates vulnerabilities during drought
situations because communities do not have alternate water sources if wells go dry;

e The subregion, consisting primarily of DACs, lacks local funding for new facilities;

e Some areas are subject to periodic flooding, including the South Fork of the Kern River, Kelso Creek,
and Erskine Creek;

e The area is prone to wildfires, which impact water quality when rain washes fire debris into
waterways; and

e The Isabella Dam and the Auxiliary Dam are located in the Kern River Valley subregion. Concerns
with the dams include: seepage, a fault running under the dams, homogenous foundation
composition, and complete penetration of the dam by the Borel Canal.

IRWMP and GSP development are complimentary management processes. To the extent that the issues
identified for the greater IRWMP region affect the Olcese GSA Area, these issues will be identified in the
following sections of this GSP. The implementation of this GSP will contribute to the sustainable use of
water supplies within the IRWMP region. The IRWM program is not expected to limit operational flexibility
in the Olcese GSA Area portion of the basin.

5.2.3. Conjunctive Use in the Olcese GSA Area

23 CCR § 354.8(e)

There are no formal conjunctive use programs within the Olcese GSA Area. However, groundwater is used
to meet any excess demands for irrigation that are not met by surface water from the Kern River, to which
the District holds certain non-riparian rights and the District’s primary landowner holds riparian rights.
The coordinated use of these water resources within the Olcese GSA Area is managed by the District and
is not expected to limit operational flexibility in the Olcese GSA Area.

5.3. Land Use Elements or Topic Categories of Applicable General Plans
23 CCR § 354.8(f)

5.3.1. Kern County General Plan

M 23 CCR § 354.8(f)(1)

The Olcese GSA 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 approved in 2009 (County General Plan). The County is currently working
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to update the County General Plan through 2040, with completion of the “2040 General Plan” expected
in 2019. This section identifies relevant policies in the current County General Plan that could: (1) affect
water demands in the Olcese GSA Area (e.g., due to population growth and development of the built
environment), (2) influence the GSP’s ability to achieve sustainable groundwater use, and (3) affect
implementation of General Plan land use policies.

Figure PA-5 shows the current County General Plan land use designations within the Olcese GSA Area.
The land use designations include primarily agriculture, rural residential, open space, resource
management, suburban residential, and incorporated city (Bakersfield). These designations are
generally consistent with the predominantly open space and agricultural land uses within the Olcese
GSA Area. The County General Plan identifies several Specific Plan areas, including the Kern River and
Rancheria Specific Plan areas, which cover portions of the Olcese GSA Area.

The Land Use, Open Space, and Conservation Element (Chapter 1) of the County 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 GSP.

Physical and Environmental Constrains

o 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.

e 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

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

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

e 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.

e 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.

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

The above goals, policies and implementation measures established by the County General Plan are
complementary to sustainable groundwater management of the Olcese GSA 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 GSP will help to ensure that the
Olcese GSA Area groundwater supply is managed in a sustainable manner. Therefore, implementation of
County General Plan policies is not expected to affect the ability of the Olcese GSA Area to achieve
groundwater sustainability.

Likewise, implementation of this GSP is not anticipated to significantly affect the water supply
assumptions or land use plans within the General Plan over the planning horizon. Given that the County
General Plan is being updated concurrently with the development of this GSP, it is anticipated that the
2040 General Plan would take into account this GSP and utilize consistent water supply assumptions over
the 2040 planning horizon. As required by California Government Code § 65352.5(d), the GSA will
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coordinate with and provide the necessary information to land use planning agencies that are adopting
or amending their general plan.

5.3.2. Metropolitan Bakersfield General Plan

23 CCR § 354.8(f)(1)

The Olcese GSA Area overlies a portion of the City of Bakersfield and therefore is subject to the
Metropolitan Bakersfield General Plan (City of Bakersfield, 2016; City General Plan). This City General Plan
was first adopted in 2002 and was updated in 2016. This section identifies relevant policies in the City
General Plan that could affect water management in the Olcese GSA Area.

The City General Plan land use designations, shown on Figure PA-6, include primarily residential (low
density, rural, and suburban), resource — extensive agriculture, and open space (including areas with
slopes greater than 30%). These designations are generally consistent with the predominantly open space
and agricultural land use within the Olcese GSA Area.

The Land Use Element (Chapter Il) 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 GSP.

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.

o Implementation Measure 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 GSP.

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.

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

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

The above goals, policies and implementation measures established by the City General Plan are
complementary to sustainable groundwater management of the Olcese GSA 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 GSP will help to ensure that the Olcese GSA
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 Olcese GSA Area to achieve groundwater
sustainability.'® Likewise, implementation of this GSP is not anticipated to affect the City’s water supply
assumptions or land use plans. As required by California Government Code § 65352.5(d), the GSA will
coordinate with and provide the necessary information to land use planning agencies that are adopting
or amending their general plan.

5.3.3. Well Permitting Process

23 CCR § 354.8(f)(4)

Well permits within the Olcese GSA Area are issued by the Kern County Public Health Services Department
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.

19 |n the event that future municipal/urban development occurs within the Olcese GSA Area, such lands will be removed from
the Olcese Water District jurisdiction and provided water by the City of Bakersfield per an agreement between the City,
California Water Services Company, and Olcese Water District (1999).
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5.4. Additional GSP Elements
M 23 CCR § 354.8(g)

Per California Water Code (CWC) §10727.4, a GSP shall include, where appropriate and in collaboration
with the appropriate agencies, a discussion of all of the following:

Control of saline water intrusion

Because the Olcese GSA Area is located far from coastal areas, seawater intrusion is not considered to be
an issue.

Wellhead protection

The Kern County Public Health Services Department Water Well Program issues permits to construct,
reconstruct and destroy water wells (see Section 5.3.3 Well Permitting Process).

Migration of contaminated groundwater

There are no known contaminated groundwater sites within the Olcese GSA Area (see Section 8.4
Groundwater Quality).

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 5.3.3 Well Permitting Process).

e e

Replenishment of groundwater extractions

There are no formal replenishment of groundwater extraction programs within the Olcese GSA Area.
However, groundwater is only used to meet any excess demands for irrigation that are not met by the
District and its primary landowner's (Nickel Family LLC) riparian and non-riparian rights to surface water

Conjunctive use and underground storage

There are no formal conjunctive use programs within the Olcese GSA Area. However, groundwater is used
to meet any excess demands for irrigation that are not met by the District and its primary landowner's
(Nickel Family LLC) riparian and non-riparian rights to surface water from the Kern River (see Section 5.2.3
Conjunctive Use in the Olcese GSA Area).

s T T e A T e e e

Well construction policies

The Kern County Public Health Services Department Water Well Program issues permits to construct,
reconstruct and destroy water wells (see Section 5.3.3 Well Permitting Process).

Groundwater contamination cleanup, groundwater recharge, in-lieu use, diversions to storage,
conservation, water recycling, conveyance, and extraction projects

There are no groundwater contamination cleanup sites within the Olcese GSA Area nor any active projects
related to recharge, diversions to storage, conservation, water recycling, conveyance, and extraction
beyond what is described in Section 5.2.3 Conjunctive Use in the Olcese GSA Area.

v L e e A e e e T,
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Efficient water management practices

The irrigated agriculture within the Olcese GSA Area uses 100% drip or micro-sprinkler irrigation

irrigation canal, which also serves as a conduit for the District’s hydroelectric power generation facility is
concrete-lined.

Relationships with State and federal requlatory agencies

The District has an ongoing relationship with the Federal Energy Regulatory Commission in relation to its
hydroelectric power operations, and also interacts regularly with the USGS regarding gauging and
calibration of the District’s bypass structure and Parshall flume. The District manages the riparian water
rights held by the primary landowner, Nickel Family LLC, including submitting reports of diversion to the
State Water Resources Control Board (SWRCB).

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

Land use planning within the Olcese GSA Area is robust and protective of natural resources, as discussed
in Section 5.3 Land Use Elements or Topic Categories of Applicable General Plans.

Impacts on Groundwater Dependent Ecosystems

As discussed further below in Section 7.1.4 Principal Aquifers and Aquitards and Section 8.7
Groundwater Dependent Ecosystems, groundwater production within the Olcese GSA Area is sourced
from the Olcese Sand Aquifer Unit, withdrawals from which do not contribute to depletion of Kern River
or tributary flows or groundwater in the shallow alluvial aquifer system. Given that this Olcese Sand-
sourced groundwater is used for irrigation which, despite being highly efficient, 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 District's pumping operations are unlikely to have
any detrimental effects on groundwater dependent ecosystems (GDEs) within the Olcese GSA Area.

5.5. Notice and Communication
M 23 CCR § 354.10

The Olcese GSA has developed a Stakeholder Communication and Engagement Plan (SCEP) for the Olcese
GSA Area to fulfill notice and communication requirements. The SCEP is available by request to Olcese
Water District and is included herein as Appendix D. The SCEP includes sections on goals and desired
outcomes of the GSP development process, stakeholder identification and mapping, messaging, venues
for engagement, implementation schedule, and a stakeholder survey. The survey was distributed to
landowners within the Olcese GSA Area.

5.5.1. Beneficial Uses and Users of Groundwater

23 CCR § 354.10(a)

As part of the SCEP, beneficial uses and users of groundwater in the Olcese GSA Area were identified (see
SCEP Section 3). Additionally, a Stakeholder Constituency “Lay of the Land” exercise was developed which
identified stakeholders in the Olcese GSA Area, key interests and issues, and the level of engagement
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expected with each stakeholder (see SCEP Table 1). This exercise will be updated during select phases of
GSP development and/or implementation.

The primary use and user of groundwater within the Olcese GSA Area is for irrigated agriculture to lands
owned by the Nickel Family LLC and served by the Olcese Water District. This primary user has been kept
informed throughout the GSP development process. The only other use of groundwater is for potable
supply by the Anne Sippi Clinic and minor use for stock water. No active private domestic wells or
commercial/industrial uses of groundwater exist within the Olcese GSA Area.

5.5.2. Public Meetings Summary

M 23 CCR § 354.10(b)

The list below identifies public meetings, workshops, and direct outreach specific to GSP development.
GSA Notification

A public hearing was held 28 November 2016 where Olcese Water District elected to become a GSA.
Notice of that public hearing was published in the Bakersfield Californian on 11 November 2016 and 18
November 2016.

GSA Board Meetings

The Olcese GSA Board meets quarterly at its offices. Regular Sustainable Groundwater Management Act
(SGMA) and GSP development updates are provided by Staff and stakeholders are provided the
opportunity to provide input on the GSP process.

Stakeholder Workshops

The Olcese GSA has hosted and/or participated in workshops intended to educate local landowners and
other stakeholders within the Olcese GSA Area regarding SGMA, including:

e Olcese GSA SGMA Landowner Workshop #1 — Anticipated November/December 2019
e Kern Subbasin Open House — 14 May 2019
e Kern Subbasin GSP Public Review Open House — 26 September 2019

Direct Outreach

e 13 March 2018 — Meeting with Miller-Hagan Group. Attendees included: Mark Mulkay (Kern-Delta

Kern Water District), Mark Mulkay (Kern-Delta Water District), Dave Beard (ID-4), Art Chianello
(City of Bakersfield), Gene McMurtrey, EKI and Olcese Water District

e Qutreach (verbal communications) to the Anne Sippi Clinic
e Meeting between Olcese Water District and Kern County
o Meeting between Olcese Water District and KGA GSA

e Meeting between Olcese GSA and Nickel Family LLC
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5.5.3. Comments Received Regarding the GSP

B 23 CCR § 354.10(c)

A Public Draft version of the original 2020 Olcese GSP was posted to the Olcese GSA website on 6 [Deleted:this

September 2019, and the City of Bakersfield and Kern County provided notice of receipt dated 11
September 2019, starting a 90-day public review and comment period that ended on 9 December 2019.
No written comments on the Public Draft Olcese GSP were received during the public comment period.
Table PA-1 below summarizes the input and feedback received from the public during the development
of the Olcese GSP.

Table PA-1. Comments and Input Received from Public During GSP Development

Source Date Type of Input How Input was
Incorporated

The Nature February 2019 Verbal discussion regarding | Feedback taken into

Conservancy groundwater dependent consideration during

ecosystems (GDEs) development of GSP.

The Nature 13 June 2019 Follow-up correspondence | Feedback taken into

Conservancy regarding GDEs consideration during

development of GSP.

Patty Poire, Kern
Groundwater

9 September 2019

Verbal comments on
Executive Summary of
Public Draft GSP

Comments taken into
consideration and
changes made to the

Authority

Executive Summary.

Olcese GSA welcomes further comments during GSP implementation and will continue to conduct

voog Fe Ieeel e A e R M e My e e e B L e s Y R

[ Deleted: 9

stakeholder outreach and engagement, as described in Section 19.1.4 Stakeholder Engagement.
5.5.4. Communication

M 23 CCR § 354.10(d)
The SCEP outlines the Olcese GSA’s communication goals for the Olcese GSA Area.

Decision-Making Process

M 23 CCR § 354.10(d)(1)

The SCEP Section 2.2 outlines the decision-making process for the Olcese GSA. Briefly, the process involves
decision making by the Olcese GSA Board of Directors during Board meetings which are held quarterly and
are open to the public.
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Public Engagement Opportunities

M 23 CCR § 354.10(d)(2)

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

& 23 CCR § 354.10(d)(3)

The SCEP Section 5 outlines the GSA’s goals, including open and transparent engagement with diverse
stakeholders. Additionally, SCEP Section 4 outlines describes the Stakeholder Survey which the Olcese GSA
used to gain additional knowledge on Kern Subbasin stakeholders. The Olcese GSA sent Stakeholder
Surveys to 13 homeowners in and around the Olcese GSA Area; no responses from these homeowners
were received as of 18 December 2019.

Public Notification
23 CCR § 354.10(d)(4)

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

5.5.5. Interagency Coordination

Olcese GSA has actively engaged in intra-basin coordination efforts through the GSP development process:

Kern Subbasin GSA Executive Committee Meetings

Representatives of each of the GSAs within the Kern Subbasin (i.e., including Olcese GSA; see Section‘_,'§.71.71Aw {Deleted: 5.1.1
Area Covered by the Plan), met approximately monthly throughout the original 2020 GSP development - '[Formatted: Font: Bold

process to ensure high-level coordination of policy aspects related to the multiple GSPs being prepared in \\{Formatted; Font: Bold

the basin. Meetings of the Kern Subbasin GSA Executive Committee were also held at least monthly during \{Deleted: ), have

O

the first half of 2022 to discuss the collective GSAs’ responses to the DWR 2022 Determination Letter and
related matters.

Kern Managers Meetings

Representatives of each of the GSAs and the Managers of the KGA member agencies met weekly between {Deleted: have
late 2018 and early 2020 (i.e., when the original 2020 GSPs were adopted) at the Rosedale-Rio Bravo WSD [ Deleted: since

offices for in-depth discussions of basin-wide SGMA topics ranging from monitoring network coordination
to basin-wide modeling efforts and sustainable management criteria development._Kern Managers
Meetings were also held on an approximately weekly basis during the first half of 2022 to discuss the
collective GSAs’ responses to the DWR 2022 Determination Letter.

, { Deleted: January 2020
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BASIN SETTING

6. INTRODUCTION TO BASIN SETTING
23 CCR § 354.12

This section presents Basin Setting information for the Olcese Groundwater Sustainability Agency (Olcese
GSA) Area. As discussed previously in Section 5 Description of the Plan Area, the Olcese GSA Area consists
of the portion of the Olcese Water District (District) service area that is located within the Kern County
Subbasin (Department of Water Resources [DWR] 5-022.14; “Kern Subbasin”) (Figure HCM-1). In some
cases, Basin Setting information for areas proximal to, but outside of, the Olcese GSA Area is provided for
context. Basin Setting information includes the Hydrogeologic Conceptual Model, Groundwater
Conditions, and Water Budget.
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7. HYDROGEOLOGIC CONCEPTUAL MODEL
23 CCR § 354.14(a)

This section presents the hydrogeologic conceptual model (HCM) for the Olcese GSA Area which includes
the portion of the Kern County Subbasin (Department of Water Resources [DWR] Basin No. 5-022.14;
“Kern Subbasin”) that lies within the District boundary (see Figure HCM-1). As described in the
Hydrogeological Conceptual Model Best Management Practices (BMP) document (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 9), monitoring network development (Section 16), and the
development of sustainable management criteria (Sections 11 through 15).

7.1. General Description

23 CCR § 354.14(b)

7.1.1. Geological and Structural Setting

M 23 CCR § 354.14(b)(1)

The Olcese GSA Area is located on the eastern edge of the southern end of the San Joaquin Valley. 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 Olcese GSA Area sits atop Miocene age and older sedimentary deposits, overlain by more recently
deposited (Quaternary) alluvial and terrace sediments associated with the Kern River. The deposits
generally dip to the west, with steeper dip angles for the older, deeper units. Running through the center
of the Olcese GSA Area are Pleistocene to Recent-aged deposits of coarse- to medium-grained alluvium
deposited by the Kern River as it flows out of the Sierra Nevada mountains through the Kern River Canyon.

Due to its location near the North American and Pacific plate boundary, the southern San Joaquin Valley
underwent complex patterns of tectonic evolution during the Cenozoic era, including phases of extension,
uplift, subsidence, faulting, and flexure (Goodman and Malin, 1992). The Bakersfield Arch is a broad east-
west trending structural dome in the vicinity of the Kern River, west of the Olcese GSA Area. On the south
side of the arch, sedimentary strata thin in a northward direction. Normal faults along the east side of the
valley are concentrated in the area of the Bakersfield Arch. One of the principal faults is the Kern Gorge
Fault which cuts through the Olcese GSA Area and delineates the boundary between the non-water
bearing Mesozoic granodiorite bedrock of the southern Sierra Nevada and the Cenozoic sedimentary
formations of the San Joaquin Valley. Along this fault, basement rocks to the southwest have been down-
dropped more than 2,000 feet (Bartow, 1991). Two cross-sections through the Olcese GSA Area further
illustrate the complex subsurface structural relationships are discussed further in Section 7.2 Cross
Sections.
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7.1.2. Lateral Basin Boundaries

M 23 CCR § 354.14(b)(2)

The Olcese GSA Area (shown on Figure HCM-1) is bounded on the north and east sides by either the Olcese
Water District boundary or the Kern Subbasin extent. The latter is generally defined as the extent of
Quaternary alluvial deposits, based on the surficial geologic map published by the California Division of
Mines and Geology (CDMG, 1964) (see Figure HCM-2). The Kern Gorge Fault bounds the Olcese GSA Area
(and the Kern Subbasin) on a small portion of the northeast side. To the south and west, the Olcese GSA
Area boundary coincides with the District’s administrative boundary. The more detailed surficial geologic
map and cross-sections of Bartow (1984) further inform the discussion of geology in the Olcese GSA Area.
Figure HCM-3 shows the Bartow (1984) surficial geology in relation to the Olcese GSA Area, as well as the
location of the two cross-sections developed for this HCM.

7.1.3. Bottom of the Basin

M 23 CCR § 354.14(b)(3)

As discussed above, the southern San Joaquin Valley is a deep structural trough filled with a thick sequence
of Tertiary and Quaternary sediments including sandstone, siltstone, shale, and conglomerate. However,
despite the substantial thickness of sedimentary strata overlying impermeable basement rock within this
structural basin, within the Olcese GSA Area (and elsewhere in the Kern Subbasin), only certain geologic
units are of sufficient permeability to constitute water-bearing zones or have sufficiently good water
quality to support groundwater use. Thus, for the purposes of this Groundwater Sustainability Plan (GSP),
and as described below the “bottom of the basin” is defined as the bottom depth of those units (i.e., at
about 2,000 feet below ground surface [ft bgs]).

Deepest Groundwater Extractions and Depth to Basement Surface

Three of the four active District production wells pump groundwater from the (Lower Miocene) Olcese
Sand formation, with the deepest production well (Well #4) screened to around 2,000 ft bgs or -1,418 feet
above mean sea level (ft msl). The Olcese Sand formation is underlain by the (Lower Miocene) Freeman
Silt formation, which is understood to be non-water bearing due to its silt-dominated texture. Therefore,
the bottom of the basin underlying the Olcese GSA Area is defined herein to be the base of the Olcese
Sand formation, which occurs between 1,200 and 2,000 ft bgs beneath the Olcese GSA Area (i.e.,
approximately -600 to -1,400 ft msl) as the unit generally dips and thins to the southwest.

Base of Fresh Water

Based on the State Water Resources Control Board (SWRCB) definition of "fresh water" as having a total
dissolved solids (TDS) concentration less than 3,000 milligrams per liter (mg/L) (SWRCB Resolution No. 88-
63).", recent and historical water quality data collected from District wells suggest that groundwater_

within the Olcese Sand formation underlying the Olcese GSA Area is "fresh" (maximum TDS concentrations
around 1,100 mg/L).

1 Elsewhere in the Kern County Subbasin, the Kern Groundwater Authority (KGA) GSA is using a criterion for fresh water of
3,000 microSiemens per centimeter (uS/cm) electrical conductivity (EC), which corresponds to a TDS concentration of
approximately 2,000 mg/L.
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However, salinity increases in the down-dip direction towards the southwest, and the relatively fresh
groundwater transitions to brackish water quality. Well log reports published by Division of Qil, Gas, and
Geothermal Resources (DOGGR) from the nearby Ant Hill Qil Field indicate that TDS concentrations begin
to exceed 3,000 mg/L as the Olcese Sand formation dips below -2,500 ft msl approximately 1.5 miles
southwest of the Olcese GSA Area, coincident with the presence of hydrocarbons near the top of the
Olcese Sand formation in this area. Interestingly, these DOGGR logs report the “base of fresh water” as
occurring at much shallower depths of only 850 ft bgs, due to the presence of high Boron concentrations
in groundwater.

7.1.4. Principal Aquifers and Aquitards

M 23 CCR § 354.14(b)(4)

Principal aquifers are defined in the Groundwater Sustainability Plan (GSP) Emergency Regulations (23
CCR §351) Sustainable Groundwater Management Act (SGMA) as “aquifers or aquifer systems that store,
transmit, and yield significant or economic quantities of groundwater to wells, springs, or surface water
systems” (23 CCR §351(aa)). The Olcese GSA Area is underlain by two water-bearing units: (1) a shallow
and narrow alluvium deposit (referred to herein as the Shallow Alluvium) which is constrained on the sides
and bottom by the relatively impermeable Round Mountain Silt, and (2) a deeper aquifer coincident with
the Olcese Sand formation (referred to herein as the Olcese Sand Aquifer Unit). Figure HCM-5 presents a
conceptual illustration of these water-bearing zones in the Olcese GSA Area.

The District has four active production wells, identified by the District as Well #2, Well #3, Well #4, and
the Canyon View Ranch well (see Figure HCM-6). There are the only known active wells within the Olcese
GSA Area. The District also has one inactive/abandoned well — Well #1. Active Wells #2, #3, and #4 are
screened within, and pump exclusively from, the Olcese Sand Aquifer Unit and are the primary sources of
supply to the District, accounting for approximately 93% of the total pumping within the Olcese GSA Area;
former Well #1 also pumped from this unit.

The Canyon View Ranch well is located in the far eastern portion of the Olcese GSA Area and is relatively
shallow, screened from 140 to 340 ft bgs. This well accounts for approximately 7% of total pumping within
the Olcese GSA Area. Based on the lithology described in the well log, the upper portion of the screened
interval likely corresponds to the Round Mountain Silt formation (i.e., “blue-gray shale”) whereas the
bottom 46 feet of the screened interval corresponds to the Olcese Sand Aquifer Unit (i.e., “fine to medium
blue-gray sand”). While the lithology and water-bearing properties of the screened materials indicate that
Canyon View Ranch Well is screened within the upper portion of the Olcese Sand Aquifer Unit, water
quality information (discussed further below) shows a similarity between this groundwater and Kern River
water, suggesting that the source of recharge feeding this well may include percolation from the Shallow
Alluvium and/or Kern River. The exact mechanism of this recharge is unknown but may include seepage
along the Kern Gorge Fault or percolation from the Shallow Alluvium where the Round Mountain Silt is
thin or absent at the eastern edge of the Kern Subbasin.

The Shallow Alluvium is not considered a principal aquifer in this GSP because: (a) the only known
groundwater pumping within the Olcese GSA Area comes from the Olcese Sand Aquifer Unit, and (b) the
Shallow Alluvium is limited in extent and intimately linked to the Kern River (i.e., it rather functions as
"bed and banks” of the surface water system) as evidenced by the limited nature and thickness (see Figure
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HCM-4) of the aquifer materials that are incised into the relatively impermeable Round Mountain Silt
formation.

The following discussion of principal aquifers and aquitards, therefore, focuses only on the Olcese Sand
Aquifer Unit materials and its confining layers. The surficial geology within Olcese GSA Area is discussed
further below in Section 7.3 Physical Characteristics, and the stratigraphic relations and well log
information along the lines of section are presented on cross-sections A-A’ and B-B’, discussed further
below in Section 7.2.

Formation Names
M 23 CCR § 354.14(b)(4)(A)

The stratigraphy of the principal aquifer and aquitards is based largely on the detailed surficial geologic
mapping and cross-sections of Bartow (1984). From shallowest to deepest (youngest to oldest), these
units include: the Middle/Upper Miocene Round Mountain Silt, the Lower Miocene Olcese Sand
formation, and the Lower Miocene Freeman Silt formation. Below the Freeman Silt are several additional
marine formations ranging from Lower Miocene to Upper Eocene in age, including the Jewett Sand (which
includes, in places, the Pyramid Hill Sand Member with a distinct “grit” zone at its base), the Rio Bravo
Sand, and the Vedder Sand. The Walker formation is a non-marine sandstone which is typically the
deepest and oldest of the sedimentary units overlying pre-Upper Cretaceous basement rocks (Bartow,
1984). The Miocene Bena Gravel formation is a fan delta deposit that is contemporaneous with the Olcese
Sand and Round Mountain Silt and is located to the south of the Olcese GSA Area.

The Round Mountain Silt is a marine siltstone and claystone which varies in thickness up to almost 800
feet within the Olcese GSA Area depending on location. This low permeability unit separates the Olcese
Sand Aquifer Unit from the Shallow Alluvium and the Kern River and creates confined groundwater
conditions within the Olcese Sand Aquifer Unit, as evidenced by water levels in District Wells #2, #3, and
#4 that are encountered above the Olcese Sand/Round Mountain Silt contact. Additionally, local
outcroppings of the Round Mountain Silt are observed along the margins of the Kern River within the
Olcese GSA Area, laterally constraining the extent of the Shallow Alluvium (see Figure HCM-3).

The Olcese Sand formation is a fine- to coarse-grained marine sandstone with silty sandstone and sandy
siltstone interbeds. The formation dips to the southwest and is encountered at depths of approximately
200 to 800 ft bgs under the Olcese GSA Area (approximately 600 to -300 ft msl) and reaches depths of
approximately 2,000 ft bgs (-1,400 ft msl). The average thickness of the Olcese Sand Aquifer Unit in the
Olcese GSA Area is roughly 1,000 feet.

Underlying the Olcese Sand formation is the Freeman Silt formation, a marine siltstone that, due to its
comparatively finer/siltier texture, is understood to effectively serve as the bottom of the groundwater
basin underlying the Olcese GSA Area. The older formations (i.e., the Jewett, Rio Bravo and Vedder Sand
formations and the Walker formation) are not discussed further herein, although they are shown on the
two cross-sections prepared for this HCM.
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Physical Properties of Aquifers and Aquitards

M 23 CCR § 354.14(b)(4)(B)

Estimates of aquifer hydraulic properties (i.e., hydraulic conductivity and storage coefficient) for the
Olcese Sand Aquifer Unit are derived from aquifer pump test data from District production wells, and
information from nearby oil fields available from DOGGR.

Pump test data from District Wells #1 - #4 indicate specific capacities of between 22 and 92 gallons per
minute per foot (Schmidt, 2016). A long-term aquifer test conducted in Wells #1 and #2 in 2002 provided
an estimated value for aquifer transmissivity of about 30,000 gallons per day per foot (gpd/ft), equivalent
to about 4,000 feet squared per day (ft?/d) and a storativity value of 0.01 (Schmidt, 2002). Schmidt (2016)
revised his estimate of the best transmissivity value to 47,000 gpd/ft or approximately 6,300 ft?/d.

Given an aquifer thickness of approximately 1,000 feet, these test results indicate a hydraulic conductivity
for the Olcese Sand Aquifer Unit on the order of 4 to 6 feet per day (ft/d). The DOGGR oil field data sheet
from the Ant Hill Qil Field, located approximately 1.5 miles to the southwest of the Olcese GSA Area,
reports permeability values for the Olcese Sand formation of 200 to 1,400 millidarcies (DOGGR, 1998) for
the “pool” within the Olcese Sand formation, suggesting hydraulic conductivity values between
approximately 0.55 and 3.8 ft/d.'?

Other sources of information on the hydraulic properties of the Olcese Sand Aquifer Unit are numerical
groundwater models developed for the area. The California Central Valley Groundwater-Surface Water
Simulation Model - Fine Grid (California Central Valley Groundwater-Surface Water Simulation Model
[C2VSim]-FG, Beta version) divides the Central Valley alluvial basin vertically into four layers (Brush et al.,
2016). Based on layer depths and elevations, it is presumed that in the Olcese GSA Area Layer 4 is most
representative of the Olcese Sand Aquifer Unit. In C2VSim-FG (Beta), Layer 4 nodes within the Olcese GSA
Area have thickness ranging between approximately 1,300 and 1,450 feet and a uniform hydraulic
conductivity of 14.4 ft/d and storage coefficient of 0.00145 (see Figure HCM-4). The fact that these values
are uniform likely reflects the fact that little hydraulic property information exists for this deeper
layer/zone.

Given the limited data, some uncertainty exists in values for the hydraulic properties of the Olcese Sand
Aquifer Unit in areas other than around the District’s pumping wells. This is not unexpected in the Olcese
GSA Area, given the relatively sparse coverage of wells and small volume of groundwater use.

Structural Properties of the Basin that Restrict Groundwater Flow Within the Principal Aquifers

I 23 CCR § 354.14(b)(4)(C)

To the northeast of the Olcese GSA Area, subsurface inflows to the groundwater system are laterally
restricted by the Kern Gorge Fault which juxtaposes granodiorite bedrock of the Sierra Nevada against the
alluvial and marine sedimentary deposits of the Kern Subbasin. Where it is present, the low permeability
Round Mountain Silt further limits vertical flow between the overlying Shallow Alluvium and the
underlying Olcese Sand Aquifer Unit (Figure HCM-3). The Olcese Sand Aquifer Unit progressively thins to
the southwest before interfingering and pinching out into the Round Mountain Silt (Bartow, 1984), and

12 Conversion from permeability to hydraulic conductivity after Table 2.3 of Freeze and Cherry (1979).
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also thins to the southeast before pinching out and interbedding with the overlying Edison Shale formation
roughly one to two miles south of the Olcese GSA Area.

The top of the Olcese Sand formation dips to greater than 2,300 ft bgs near the Ant Hill Oil Field
(approximately 1.5 miles from the southwestern Olcese GSA boundary in the down-dip direction) and to
greater than 3,500 ft bgs before pinching out northeast of Bakersfield, substantially below the overlying
Kern River, Chanac, and Santa Margarita formations that are the primary sources for groundwater
production in the southeastern portion of the Kern Subbasin. Several faults aligned in a
northwest/southeast direction (Bartow, 1984) offset the Olcese Sand formation and likely reduce lateral
transmissivity. Additional faults to the north of the Olcese GSA Area likely limit hydraulic connection to
the north. The progressive thinning, dipping, and displacement via faulting of the Olcese Sand formation
to the north and southwest serves to bound usable groundwater resources of the Olcese Sand Aquifer
Unit to within the vicinity of the Olcese GSA Area and limits its connectivity to the principal aquifers of the
Kern Subbasin.

General Water Quality of Principal Aquifers

23 CCR § 354.14(b)(4)(D)

General water quality information is based on samples collected from District wells between 2014 and
2017 (see Figure HCM-7 and Table GWC-1). Groundwater in the principal aquifer (Olcese Sand Aquifer
Unit) is generally of a sodium-potassium sulfate type, with some seasonal variability, as indicated by
samples collected from Wells #2 and #3. The TDS concentrations in Wells #2 and #3 ranged from 860 to
1,100 mg/L. Sulfate concentrations exceeded the secondary Maximum Contaminant Level (MCL) of
250 mg/L in all samples collected between 2014 and 2017, ranging from 320 to 550 mg/L. Iron
concentrations in Wells #2 and #3 exceeded the secondary MCL of 0.03 mg/L in eight out of 15 samples,
ranging from non-detect to 1.2 mg/L. An analysis of groundwater quality data collected between 2014
and 2017 revealed no significant trends in concentrations of these constituents (see Appendix E). In
contrast, groundwater from the Canyon View Ranch well is more of a calcium/bicarbonate type and has
an average TDS concentration of 230 mg/L (i.e., similar to the Kern River).

Stable isotope data indicate that groundwater in the Olcese Sand Aquifer Unit is "heavier" than waters of
the Kern River (see Figure HCM-8), but still somewhat lighter than the stable isotope ratios characteristic
of local precipitation in the area (Visser et al., 2016). Based on the isotopic signature of the Olcese Sand
Aquifer Unit groundwater, recharge sources appear to be dominated by local rainfall (presumably falling
onto exposed outcrops of Olcese Sand formation east and north of the Olcese GSA Area) with the
remainder coming from lighter waters sourced from the Kern River (i.e., via seepage through the Kern
Gorge Fault and/or through areas of hydraulically-connected Shallow Alluvium near the eastern margin of
the basin).

Groundwater from District Well #4 is of a sodium bicarbonate type and has lower concentrations of TDS
(710 to 840 mg/L), sulfate (130 to 240 mg/L), and iron (0.066 mg/L) than those of Wells #2 and #3 (see
Figure HCM-7 and Table GWC-1). However, sulfate and TDS concentrations still consistently approach and
exceed their secondary MCLs in this well. Waters in this well also show a more alkaline pH of 8.8 compared
to the pH range of 7.7-8.5 observed in wells #2 and #3. Further discussion is provided in Section 8.4
Groundwater Quality Concerns.
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Primary Use or Uses of Each Aquifer

M 23 CCR § 354.14(b)(4)(E)

The primary use of groundwater within the Olcese GSA Area is to supply irrigated agriculture, primarily
citrus and other permanent tree crops (see Figure HCM-9). Groundwater pumped from District Wells #2,
#3, and #4 (and historically Well #1) is used to meet excess demands for irrigation that are not met by the
District and its primary landowner's (Nickel Family LLC) riparian and non-riparian rights to Kern River
surface water. The Canyon View Ranch is used by the Anne Sippi Clinic as the raw water source for their
domestic water supply; this is the only known potable consumption of groundwater in the Olcese GSA
Area. Additionally, some water is used by local ranchers for stock water. All of the pumped groundwater
comes from the Olcese Sand Aquifer Unit. There are no known active wells completed in the Shallow
Alluvium.

7.2. Cross-Sections

M 23 CCR § 354.14(c)

Two geologic cross-sections (A-A’ and B-B’) were developed in support of this HCM (see Figure HCM-10
and Figure HCM-11 respectively). The two cross-sections were drawn orthogonal to each other, with
cross-section A-A' generally aligned parallel to the strike direction of the regional Round Mountain Silt and
Olcese Sand Aquifer Unit and cross-section B-B' aligned along the dip direction of these units. The locations
of the cross-sections with respect to the detailed surficial geology mapped by the United States Geological
Survey (USGS) (Bartow, 1984) are shown on Figure HCM-3. The cross-sections extend horizontally beyond
the boundaries of the Olcese GSA Area and extend vertically below the Olcese Sand Aquifer Unit. These
cross-sections were developed in consideration of the following:

e Land surface elevation extracted from Google Earth (which is based on the National Elevation
Dataset);

e DOGGR oil wells proximal to the cross-section lines and geophysical logs (“e-logs”) which informed
the contact points between major formations. Locations of DOGGR oil wells used in the
development of the cross-sections are shown on Figure HCM-12.

e Subsurface geologic units, informed by Bartow (1984) and DOGGR oil well information;

e Well construction information for the District’s wells; and

e Groundwater elevation data from two of the District’s wells measured in 2015.
Cross-Section A-A’

Cross-sections A-A’ extends for approximately five miles in a northwest-southeast direction crossing
through the eastern portion of the Olcese GSA Area. The cross-section starts approximately one mile
northwest the District service area boundary and about two miles north of the Olcese GSA Area boundary.
In the northern portion of the cross-section outside of the Olcese GSA Area, the surficial geologic unit is
the Round Mountain Silt. Based on DOGGR well records and e-logs, the Olcese Sand formation occurs at
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depths of approximately 1,000 ft bgs'3 and is underlain by low resistivity strata presumed (based on the
regional cross-sections of Bartow [1984]) to be the Freeman Silt. The depth to the base of the Olcese Sand
formation in this area is approximately 2,000 ft bgs. DOGGR well records in this area indicate the Vedder
Sand at depths of roughly 3,000 ft bgs.

Further south, where the cross-section line crosses the northern Olcese GSA Area boundary, the surficial
geologic unit is Younger Alluvium. On the southern side of the Kern River, the surficial geology along the
cross-section line transitions to Older Alluvium comprising the southern terrace deposits. These Younger
and Older Alluvium units are combined herein for purposes of this HCM into the “Shallow Alluvium” and
based on limited well log information are likely no more than a few tens of feet thick.! Underlying the
Shallow Alluvium is the Round Mountain Silt, which in turn overlies the Olcese Sand formation (i.e., Olcese
Sand Aquifer Unit) the top of which is encountered at depths of approximately 700 to 1,000 ft bgs. The
District’s Wells #1, #2, and #3 are screened within the Olcese Sand Aquifer Unit. Groundwater elevations
in Wells #2 and #3 in Spring 2015 (mid-March) were both approximately 381 ft msl.

South of the Olcese GSA Area, the Round Mountain Silt again appears at the surface, and at a point roughly
one mile south the surficial geology transitions to the Bena Gravel formation. The exact nature of the
interfingered spatial relationship between the Miocene Bena Gravel, Round Mountain Silt and Olcese
Sand formation is uncertain. As in the areas to the north, the Round Mountain Silt in this area is underlain
by the Olcese Sand formation, which has a thickness on the order of 1,000 feet and is in turn underlain by
a low resistivity unit (likely the Freeman Silt), the Pyramid Hills member of the Jewett Sand formation, and
the Vedder Sand.

Cross-Section B-B’

Cross-section B-B’ extends roughly five miles in a southwest-northeast direction, sub-parallel to the Kern
River through the southern portion of the Olcese GSA Area. In the far eastern portion of the cross-section
the land surface is elevated and slopes steeply to the west, and the surficial geology is granitic bedrock.
Moving southwestward, the cross-section line crosses over the Kern Gorge Fault approximately half a mile
from the eastern cross-section extent and enters a small area of Older Alluvium associated with a small
unnamed surface water drainage.

For the remainder of the cross-section the underlying stratigraphy consists of a series of westward-dipping
Tertiary strata, decreasing in age from east to west (i.e., starting with the Walker formation in the east,
and working stratigraphically upwards through the Vedder Sand, the Jewett Sand including the Pyramid
Hill member, the Freeman Silt, the Olcese Sand, the Round Mountain Silt, the Chanac Formation, and the
Kern River Formation).", These units are generally thinner in the northeast and dip down and thicken to_
the southwest. The easternmost DOGGR well record shows approximately 500 feet thickness of Round
Mountain Silt, underlain by approximately 700 feet of Olcese Sand, and then relatively thin Freeman Silt,

Jewett Sand and Vedder Sand on top of metamorphic basement rock (schist). The Olcese Sand outcrops

3 Based on the surficial geologic map of Bartow (1984), the Olcese sand formation is exposed within valleys in the area north
of the Olcese GSA Area.

14 Well log data from wells in the alluvial valley of Kern River indicate thicknesses of coarse alluvium (boulders, gravel, and sand)
of 12 ft (DWR Well Log #27558; Canyon View Ranch well), 40 ft (DWR Well Log #119735), 30 ft (DWR Well Log #76739), 20 ft
(DWR Well Log #764374), 40 ft (DWR Well Log #76726), 47 ft (DWR Well Log #90921), 28 ft (USBR Well #29-29-12), and 80 ft
(DWR Well Log #76710).

15 Due to stratigraphic thinning and pinching out, as well as inconsistent information in DOGGR well records, not all stratigraphic
units listed above are shown at each location in the cross-section.
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along the line of section in a small valley in the eastern portion. This outcrop likely plays a role in recharging
the Olcese Sand Aquifer Unit.

The middle of the cross-section is generally underlain by Round Mountain Silt, except where the section
cuts through the southern edge of the Older Alluvium deposit on the south side of the Kern River. The top
of the Olcese Sand formation is encountered at depths of roughly 700 to 1,300 ft bgs in this area, and the
thickness is on the order of 1,000 feet. Near the southwestern Olcese GSA Area boundary the depths of
the Olcese Sand, Jewett Sand, and Walker Formation, based on DOGGR well records, are elevated by
approximately 500 feet relative to areas further east and west, suggesting offset by faulting in this area.

In the far southwestern end of the cross-section, the surficial geologic units (from east to west) are the
Chanac Formation, Kern River Formation, and Older Alluvium. These units eventually thicken to the west,
becoming the major aquifer units in the main portion of the Kern Subbasin. In this far western portion of
the cross-section, the Round Mountain Silt is over 1,000 feet thick, and the Olcese Sand formation is
encountered at depths between approximately 2,200 and 2,400 ft bgs._

7.3. Physical Characteristics
I 23 CCR § 354.14(d)

7.3.1. Topographic Information

23 CCR § 354.14(d)(1)

The Olcese GSA Area is essentially a relatively flat alluvial floodplain along the Kern River surrounded by
steep-sloping hills/escarpments on its northern, eastern, and southern margins (Figure HCM-13).
Specifically, the Olcese GSA Area is situated downstream of the Kern River Canyon, just west of the Kern
Gorge Fault which elevates the Sierra Nevada granitic bedrock in the east relative to the rest of the Kern
Subbasin. Elevations along the top of the mountain front east of the Olcese GSA Area exceed 2,500 ft msl.
In the central part of the Olcese GSA Area, the Kern River is incised in a series of older alluvial terraces,
with relatively steep escarpments separating the active flood plain from older terrace surfaces. Elevations
within the valley floor area where most agricultural land use occurs range from approximately 550 to
800 ft msl. The Olcese GSA Area is also surrounded by foothills near its northern and southern boundaries,
reaching elevations of 1,100 ft msl and 1,200 ft msl, respectively. Several small creeks drain into the Kern
River from the north and south, the most prominent of which is Cottonwood Creek.

7.3.2. Surficial Geology
M 23 CCR § 354.14(d)(2)

The following discussion of surficial geology is largely based on the Geologic Map and Cross Sections of
the Southeastern Margin of the San Joaquin Valley (Bartow, 1984), which was discussed previously in
Section 7.1.4 Principal Aquifers and Aquitards and Section 7.2 Cross Sections. Figure HCM-3 shows the
surficial geologic units within the Olcese GSA Area which include predominantly the (Holocene) Younger
Alluvium ("Qya") within the bed of the Kern River and the (Pleistocene) Older Alluvium ("Qoa") at its
margins.
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Surrounding the alluvium on both sides of the Kern River are several outcroppings of the Miocene Round
Mountain Silt ("Trm”) formation. These outcroppings extend to the northwest and southeast through the
Olcese GSA Area, abutting the Sierra Nevada bedrock along the Kern Gorge Fault on the north side of the
Kern River valley, and abutting the underlying Lower Miocene Olcese Sand (“To”) on the southern side of
the valley. The Olcese Sand outcrops in some locations, typically at topographical low-points where the
Round Mountain Silt was likely eroded. The most proximal Olcese Sand outcrops mapped by Bartow
(1984) are shown within the valleys of the hills on the northern margins of the District (the valley traced
by Rancheria Road, towards Pyramid Hil|).'® The next closest Olcese Sand outcroppings mapped by Bartow
(1984) include a small wedge near the northeastern District boundary just west of the Kern Gorge Fault,
and another outcrop adjacent to the Sierra Nevada bedrock roughly one mile southeast of the District.
The foothills to the southwest of the Olcese GSA Area are predominantly underlain by Round Mountain
Silt and further to the west by the Pliocene/Upper Miocene Kern River formation (“Qtkr”).

7.3.3. Soil Characteristics

M 23 CCR § 354.14(d)(3)

Figure HCM-14 shows the soil map units within the Olcese GSA Area, based on the Soil Survey Geographic
Database (SSURGO), developed by the National Resources Conservation Service from the United States
Department of Agriculture (USDA-NRCS). The predominant soil map units within the Olcese GSA Area are
the Chanac-Pleito complex, silt loam, clay loam and Brecken-Cuyama-Pleito complex units found along the
alluvial terraces; the xerofluvents and riverwash units found along the main Kern River channel; and the
Pleito-Trigo-Chanac complex found mainly in areas underlain by Round Mountain Silt. Soils are almost
entirely classified as Hydrologic Soil Group “C”, indicating average infiltration rates and moderately high
runoff potential, with a few areas classified by Hydrologic Soil Group "B" or "A", indicating above average
to high infiltration rates and moderately low to low runoff potentials, respectively. Vertical saturated
hydraulic conductivity is generally in the 0 to 10 feet per day (ft/day) range except for soils along the Kern
River bed which have higher conductivities, up to and greater than 20 ft/day.

7.3.4. Recharge Areas
i 23 CCR § 354.14(d)(4)

Analysis of water quality and stable isotope data suggests that the Olcese Sand Aquifer Unit is
predominantly recharged by local precipitation (see Figure HCM-8), but likely also receives some portion
of its recharge from the Kern River and/or the overlying Shallow Alluvium. The actual mechanisms and
rates of recharge from these recharge sources to the Olcese Sand Aquifer Unit, however, are not well
understood. Recharge areas for direct precipitation include Olcese Sand outcroppings within and
proximate to the Olcese GSA Area (see Figure HCM-3) as well as those further to the north and southeast
along the eastern margins of the Kern Subbasin. Recharge mechanisms from the Kern River likely include
seepage through the Kern Gorge Fault zone and/or through the Shallow Alluvium where the Round
Mountain Silt has been eroded on the very eastern edge of the Olcese GSA Area.

16 Electric log data from DOGGR oil wells collected near these mapped outcroppings indicates that the contact between the
Round Mountain Silt and the Olcese Sand occurs 300-400 ft bgs in this area, suggesting some inconsistency with the Olcese
Sand outcroppings interpreted and mapped by Bartow (1984). Regardless, both Bartow (1984) and CDMG (1964) map
substantial outcrops of lower Miocene rocks in the area to the north of the Olcese GSA Area.
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7.3.5. Surface Water Bodies

M 23 CCR § 354.14(d)(5)

Significant natural surface water features are shown on Figure HCM-15. The Kern River and its
contributing watersheds are important to the management of the groundwater system underlying Olcese
GSA Area. Based on water budget further discussed in Section 9 Water Budget Information, the District
obtains roughly 79% of its total water supply from the Kern River through a system of long-standing
riparian and non-riparian rights that it owns or manages on behalf of its primary landowner, Nickel Family
LLC, with the remaining demands (approximately 21%) met by groundwater pumping. The Kern River is
fed from some of the highest elevation watersheds in the Sierra Nevada before discharging into Isabella
Lake, where outflows are controlled by the Isabella Dam. The river then receives additional runoff from
approximately 234 square miles of contributing watersheds as it flows through the Kern River Canyon,
through the Olcese GSA Area, and into the central part of the Kern Subbasin. The only other significant
(i.e., named) natural surface water body contributing to the Olcese GSA Area is Cottonwood Creek
(drainage area of approximately 51 square miles), which crosses into the Olcese GSA Area from the south.

7.3.6. Source and Point of Delivery for Imported Water Supplies

23 CCR § 354.14(d)(6)

The Olcese GSA Area does not receive any imported water supplies. A small amount of domestic supply is
provided by the California Water Service Company (Cal Water) to District headquarters, local residents,
and the community on Rancheria Road (which is technically outside of the Olcese GSA boundaries). This
domestic water supply is sourced from a treatment plant downstream of the Olcese GSA Area near Lake
Ming and is delivered directly to individual service connections via a network of underground pipelines.
District facilities, including production wells, canals, pipelines, turnouts, reservoirs, and the Rio Bravo

7.4. Data Gaps
23 CCR § 354.14(b)(5)

Existing data gaps and sources of uncertainty in the HCM include:
e Uncertainty regarding the aquifer properties of the Olcese Sand Aquifer Unit;

e Uncertainty about the degree of connection between the Olcese Sand Aquifer Unit and Shallow
Alluvium in the northeastern portion of the Olcese GSA Area;

e Uncertainty about the source and rate of recharge of the Olcese Sand Aquifer Unit;

e Uncertainty about the location and extent of the Olcese Sand formation outcrops on the north side
of Olcese GSA Area;

e Uncertainty about groundwater elevations outside the Olcese GSA boundary, resulting in
uncertainty in the estimation of groundwater outflows; and
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e Llack of consistent long-term historical water level data from District wells, and resultant
uncertainty about groundwater gradients. This is discussed further below in Section 8.1
Groundwater Elevations and Flow Direction.
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8. CURRENT AND HISTORICAL GROUNDWATER CONDITIONS
23 CCR § 354.16

This section presents information on historical and current groundwater conditions within the Olcese GSA
Area based on available data. Sources of data used to inform this assessment of current conditions are
described within each data topic section and include data from District records, various state and federal
databases, and other reports.

Subbasin”). Likewise, “historical” refers herein to the period from DWR Water Year (WY) 1995 to 2014
(i.e., October 1994 through September 2014), which is consistent with how other GSAs in the Kern
Subbasin are defining this term and corresponds to the period for which most data are available. However,
information prior to WY 1995 and post WY 2015 is presented since it provides valuable information to
understand groundwater conditions in the Olcese GSA portion of the Kern Subbasin.

It is recognized that additional more recent data for certain groundwater conditions are available at the
time of preparation of this amended Olcese GSP in 2022. However, as this amended GSP does not
constitute an updated GSP, those additional data are not incorporated herein; rather, they will be
incorporated in the next five-year update in 2025. One exception to this is for land subsidence data, the
discussion of which is updated herein as part of the Olcese GSA’s response to DWR’s comments on the
GSPs in the Kern Subbasin (i.e., collectively the Kern Subbasin Plan).

8.1. Groundwater Elevations and Flow Direction
M 23 CCR § 354.16(a)

This section presents and discusses available groundwater level data for the principal aquifer underlying
the Olcese GSA Area (i.e., the Olcese Sand Aquifer Unit). Because few wells exist that are screened within
this aquifer (i.e., only District Wells #1 through #4), and these have not always been monitored on a
frequent or consistent basis, the available data are limited. As such, this discussion focuses primarily on
an assessment of temporal trends in individual wells as the assessment of vertical and lateral groundwater
flow directions is not well supported by available data.

Figure GWC-1 shows available historical groundwater elevation data from District Wells #1, #2, #3, and
the Canyon View Ranch Well along with annual pumping volume data. The data extend back to 1966
(Well #1), 1977 (Well #2), 2008 (Well #3), and 2000 (Canyon View Ranch Well). As shown on Figure GWC-
1, the available water level data is not temporally continuous, and all wells have periods of missing data,
some that are over ten years in length. However, even this sparse data is of use in characterizing the
historical behavior of the principal aquifer.

Based on available data from Well #1 and Well #2, groundwater levels between 1966 and 1983 ranged
between approximately 471 and 543 ft msl. During this period there was little to no groundwater
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pumping. Once groundwater pumping began in the late 1980s in Wells #1 and #2, groundwater levels
adjusted to a new equilibrium state in the range of approximately 350 to 400 ft msl. Reduced pumping in
the mid-1990s (Well #2) and late 1990s/early 2000s (Well #1) corresponded to a rise in groundwater levels
back to a range of approximately 430 to 490 ft msl. Resumption of pumping in Well #2 and the start of
pumping in Well #3 (a replacement for Well #1) in the late 2000s corresponded to a return, by late 2014,
to the levels observed in the early 1990s. It should also be noted that in 2014 the District pumped
approximately 1,000 acre-feet (AF) of additional groundwater to support a water sale to another entity
within the Kern Subbasin (previous smaller volume sales occurred in 2004, 2005 and 2009). Data from
Spring 2016 indicates a recovery of water levels in Wells #2 and #3 to elevations around 410 ft msl.

Clearly, an inverse correlation exists between annual pumping volumes and observed groundwater levels.
This correlation likely also relates to climate since increased groundwater pumping appears to generally
correspond with periods of drought. The relationship between groundwater levels, pumping rates, and
climate is further born out on a seasonal timeframe. Higher frequency water level data collected in 2015
and 2016 illustrates that groundwater lows occur in the summer or fall and highs in the winter or spring
(see Figure GWC-2). The relative degree to which water level fluctuations within the principal aquifer are
dependent on pumping rates versus precipitation/recharge patterns is not certain at this time (i.e., no
water level data exist for a period when either of the two potential causative factors are isolated or held
have been relatively stable since the late 1980s/early 1990s when the current regime of land use and
pumping began within the Olcese GSA Area, and there is no indication of a chronic long-term decline in
water levels.

Asindicated above, the limited available data are not conducive to development of contour maps of lateral
groundwater flow or vertical gradient determination. However, given the location of the recharge areas
generally from the north/northeast, through the Olcese GSA Area to south/southwest. Contemporaneous
groundwater level measurements in Wells #2 and #3 taken on 27 occasions between February 2015 and
July 2017 show that the groundwater elevation is, on average, lower in the well towards the southwest
(Well #3) by about 1.8 feet, which supports this notion although is not conclusive. A single snapshot of
gradient using data from Wells #2, #3 and #4 in July 2017 shows a southwards gradient at a magnitude of
approximate 0.0095 feet per foot; however, this particular gradient direction/magnitude estimate may be
higher than average since it includes data from when wells #2 and #3 had a water level difference of
approximately 12 feet. Based on the larger set of 27 comparative water levels in Wells #2 and #3, a more
representative groundwater gradient magnitude is likely on the order of 0.005.

8.2. Change in Groundwater Storage
M 23 CCR § 354.16(b)

Change in groundwater storage over time within the principal aquifer (Olcese Sand Aquifer Unit) is
estimated based on same historical water level data discussed above, an estimated storage coefficient
(storativity), and the area of the Olcese GSA Area (3,206 acres) as follows:

Change in Storage = [Ending Water Level — Starting Water Level] * Storativity * Olcese GSA Area
Due to limitations in available water level data (discussed above), for the purposes of this calculation the
water levels measured in the District’s wells were assumed to be representative of the aquifer. This
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assumption likely results in a conservatively large estimate in change in storage because the District’s
wells, and their fluctuations related to pumping patterns likely only extend out some finite distance from
the wells rather than over the entire Olcese GSA Area. The water levels used in this calculation are the
averages of levels for each water year for Wells #1, #2, #3, and #4. The storage coefficient value used in
this calculation is 0.01 which is based on the storativity value derived from the aquifer pumping tests
conducted at Well #1 and #2 in 2002 (Schmidt, 2002) '8

Change in groundwater storage varies significantly depending on the selected time frame. Table GWC-2
shows calculations for the change in groundwater storage based on the period defined by the basin GSAs

Table GWC-2. Observed Change in Groundwater Storage

Period Change in Groundwater Storage Average Annual Change in Storage
(AF) (AFY)
WY 1995 - WY 2015 -722 -34
WY 1995 - WY 2017 274 12

Average annual water levels in the District’s wells have fluctuated within about a 118-foot range (365 to
483 ft msl) since the current pumping regime began in the late 1980s which suggests storage volume has
varied over this same time by as much as about 3,780 AF.

Figure GWC-3 shows the annual and cumulative change in groundwater storage between seasonal high
groundwater conditions (assume to occur in April of each year) for the period from April 1994 through
March 2014, including the DWR Water Year type, and annual groundwater pumping. Annual change in
storage is represented by bars, whose colors indicate the DWR Water Year type associated with the winter
between seasonal high conditions (e.g., for the period April 1994 to March 1995, the color represents
DWR WY 1995, which extends from October 1994 to September 1995). Due to lack of available
groundwater level data to characterize the seasonal high levels of each year, this graph is based on the
calibrated water budget spreadsheet model, described further below in Section 9 Water Budget
Information. Annual change in storage is estimated to range between about -1,800 AFY (April 2013 —
March 2014) to about +2,960 acre-feet per year (AFY) (April 1998 — March 1999). Generally, annual change
in storage is linked to DWR Water Year type and groundwater pumping.

181t should be noted that uncertainty exists regarding each of the parameters used in the storage change calculation (i.e., the
degree to which average groundwater elevation data from the District’s wells are representative of the aquifer as whole, the
storativity value, and the area over which the storage change calculation applies). Further work including analytical or numerical
modeling, as well as collection of additional water level data, could be performed to refine this change in storage estimate.

9 The Kern Subbasin GSAs have defined WY 1995 — 2014 as the period for their historical water budget and WY 2015 for the
current water budget, and these periods were used to present water budget results. However, since there are not available
groundwater measurements for WY 2014, calculations for change in groundwater storage for the historical period are not
presented; instead, WY 1995 — 2015 is used.
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8.3. Seawater Intrusion

M 23 CCR § 354.16(c)

Because the Olcese GSA Area is located far from coastal areas, seawater intrusion is not an issue.

8.4. Groundwater Quality

23 CCR § 354.16(d)

As discussed in Section 7.1.4 Principal Aquifers and Aquitards, groundwater quality varies between wells
within the Olcese GSA Area, depending on location and screened zone (see Table GWC-1). Groundwater
samples from the Canyon View Ranch well are geochemically and isotopically similar to samples from the
Kern River, and indicate generally good water quality, with the exception of elevated iron and manganese
concentrations.”* Groundwater samples from District Wells #2 and #3 have high sulfate and total dissolved
solids (TDS) concentrations, consistently in exceedance of their respective secondary Maximum
Contaminant Levels (MCLs) (250 milligrams per liter [mg/Lland 500 mg/L), and roughly half of samples
from these wells also exceeded the secondary MCL for iron. Water quality samples from District Well #4
indicate lower TDS, sulfate, and iron concentrations compared to Wells #2 and #3, but with TDS
concentrations still exceeding the secondary MCL. Also, groundwater in Well #4 has a high alkalinity, with
an average pH of 8.8 (greater than the secondary MCL for pH which is defined as a range of 6.5 to 8.5).
The above notwithstanding, it should be noted that groundwater from District wells is of sufficient quality
to support the predominant beneficial use within the Olcese GSA Area —i.e., irrigated agriculture.

There are no known contamination sites or plumes documented by the State Water Resources Control
Board (SWRCB) GeoTracker database or the Department of Toxic Substances Control (DTSC) EnviroStor
database within the Olcese GSA Area.

8.5. Land Subsidence

23 CCR § 354.16(e)

The Kern Subbasin has a documented history of subsidence, including historical and recent subsidence in |
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Olcese Water District conducts periodic surveys of benchmark locations along its canal as part of its
compliance with its license from the Federal Energy Regulatory Commission (FERC) to operate the Rio
Bravo Hydroelectric Plant at the terminus of the canal. The most recent benchmark survey occurred in
2017, and data from that survey (contained in Appendix F) showed that the maximum observed change
in elevation between 2000 and 2017 was -0.089 ft, or approximately -1 inch.

In response to DWR’s 28 January 2022 letter entitled Incomplete Determination of the 2020 Groundwater
Sustainability Plans Submitted for the San Joaquin Valley — Kern County Subbasin, the Kern Subbasin GSAs
have coordinated in the development of definitions of two categories of critical infrastructure including
Regional Critical Infrastructure and Management Area Critical Infrastructure (see Section 13.5
Undesirable Results for Land Subsidence). Regional Critical Infrastructure includes the California
Aqueduct and the Friant-Kern Canal, and because neither of these facilities are within the Olcese GSA
Area, there is no Regional Critical Infrastructure in the Olcese GSA Area (see Figure GWC-5). However
based on its consideration of beneficial uses and users in the Olcese GSA Area, the Olcese GSA has
determined that the District’s canal can be considered Management Area Critical Infrastructure.

8.6. Interconnected Surface Water Systems

M 23 CCR § 354.16(f)

As evidenced by the local hydrogeology and water quality information discussed in Section 7.1 General
Description, the Olcese Sand Aquifer Unit likely receives some portion of its recharge from the Kern River.
Analysis of the stable isotope ratios suggests that perhaps 20% to 30% of total recharge (estimated at
approximately 730 AFY) comes from the Kern River and/or the interconnected Shallow Alluvium zone.
However, the Kern River is one of the main drainages of the southern Sierra Nevada, with an average
flowrate near the Olcese GSA Area on the order of 631,400 AFY based on 1995 to 2015 data. The estimated
magnitude of the net recharge from the Kern River therefore represents a very small fraction
(approximately 0.1%) of the average annual Kern River flow.

Given the presumed mechanism(s) and location of this recharge (i.e., at the far eastern portion of the
Olcese GSA Area, far from the District’s primary water supply wells, and via seepage through the Kern
Gorge Fault or via possible hydraulic connections between the Olcese Sand Aquifer Unit and the Shallow
Alluvium where the otherwise very thick Round Mountain Silt is thin or absent), this recharge occurs
independent of District operations, and would occur whether or not the District were using local
groundwater. This is further evidenced by the confined groundwater elevations measured in District wells,
fully disconnected from the deeper groundwater systems of the Olcese Sand Aquifer Unit. Furthermore,
because a portion of the District’s applied water ends up recharging the Shallow Alluvium and Kern River,
the District’s operations likely constitute a net addition of water to the Kern River and Shallow Alluvium
that would otherwise not occur.

8.7. Groundwater Dependent Ecosystems

23 CCR § 354.16(g)

Groundwater dependent ecosystems (GDEs) are those natural communities that depend on near-surface
groundwater as a source of water. Guidance for identification of GDEs developed by The Nature
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Conservancy (TNC) states that groundwater depths less than 30 feet below ground surface are “generally
accepted as being a proxy” for assessing whether potential GDEs are actually supported by groundwater
(TNC, 2019).2

The DWR has developed a map of “Natural Communities Commonly Associated with Groundwater”

is along the Kern River including areas of scalebroom, arrow-weed, Fremont cottonwood, California
Sycamore, and three-square bulrush. The Final Program Environmental Impact Report the Rio Bravo Ranch
project (RBF Consulting, 2008) identifies these areas along the Kern River as riparian corridor, “associated
with the mineral rich alluvial soils of the floodplain” and “fed by winter rain and a high water table”. These
descriptions suggest that these areas depend on surface water from rainfall and the Kern River and
associated Shallow Alluvium. Considering that the District's groundwater production is sourced from the
Olcese Sand Aquifer Unit, which is confined and typically encountered several hundred feet below ground
surface within the Olcese GSA Area, and that this groundwater is used for irrigation, there is likely a net
addition of water to the shallow subsurface on an annual basis. This suggests that the District's pumping
operations are unlikely to have any detrimental effects on GDEs within the Olcese GSA Area. However, as
a project during the SGMA implementation period, the Olcese GSA has installed and will begin to monitor
a shallow well screened within the Shallow Alluvium zone to assess whether pumping in the Olcese Sand
Aquifer Unit affects groundwater levels in the Shallow Alluvium and potential associated GDEs (see
Section 18 Projects and Management Actions).

22 https://groundwaterresourcehub.org/public/uploads/pdfs/TNC NCdataset BestPracticesGuide 2019.pdf
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9. WATER BUDGET INFORMATION

23 CCR § 354.18(a)
M 23 CCR § 354.18(f)

The Olcese GSA and the other Kern Subbasin GSAs participated in multiple coordinated, Kern Subbasin-
scale water budgeting efforts, including:

1) Development of a numerical groundwater flow model for the Kern Subbasin based on DWR’s
California Central Valley Groundwater-Surface Water Simulation beta fine-grid model
(C2VSim-FG); and

2) Creation of a “checkbook” water accounting approach that attempts to quantify a Basin-wide
“natural safe yield” and document GSA-specific contributions to groundwater recharge within the
Basin.

These two basin-level water budgeting efforts (i.e., the numerical model and the water accounting

basin-level efforts are supplemented by the local water budget information preseﬁ{ea in this section for
the Olcese GSA Area. Consistent with DWR’s GSP Emergency Regulations and DWR’s Water Budget BMP

(DWR, 2016b), this local water budget information provides an accounting of the total annual volume of

water entering and leaving the Olcese GSA Area, for historical, current, and projected future conditions.

The two Basin-level water budgeting efforts and the local water budget assessment discussed in detail in
this section 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 relevant 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 quantitative balance of the system.

The range of change in groundwater storage results shown in Table WB-1 is due to several reasons. These
include:

e 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 align with or completely cover the
boundaries of the Olcese GSA Area);

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

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

e Differences in the apportionment of native/natural water supplies stemming from the different
perspectives and objectives of the multiple methods (i.e., the numerical model and local [analytical
spreadsheet] model consider water supplies from a purely physical perspective whereas the
“water accounting approach” uses a water rights perspective).?

Despite these differences, each approach provides valuable information that can support effective
groundwater management within the Basin and the Olcese GSA Area.

2 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
Local Analytical Water
Basin-wide Spreadsheet Accounting
Period / Scenario Numerical Model Model Approach
Historical Period (WY 1995 —2014) 718 (a) -47 (b) NA
Current Period (WY 2015) -416 (a) -369 (b) NA
Projected Period (50 years; 2021 —2070)
NA -25 (c) 552 (d)
Baseline with no Projects
Projected Period (50 years; 2021 —2070)
NA -15 (c) NA
2030 Climate Change ?
Projected Period (50 years; 2021 —2070)
NA -122 (c) NA
2070 Climate Change

Abbreviations
NA = not applicable / not available

Notes:
(1) Allvalues 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 1A of “FINAL_Olcese-Hist-WB.xIsx”, received from Todd, 7 May 2019.

b) Table WB-6
Table WB-7

“Kern Sub-Basin Water Budget Allocated 11-13-2019.xlsx”, dated 6 December 2019. The 552 AFY surplus indicated by

the “checkbook” water accounting method is based on supplies of 3,202 AFY and demands of 2,650 AFY.

9.1. Water Budget Methods and Data Sources

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

The detailed local water budget information presented herein is based on the use of an analytical

spreadsheet model that quantifies each flow component of the water budget and enforces mass balance { Deleted: January 2020
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principles for each “subdomain” that collectively comprise the water budget domain (Olcese GSA Area).?*
This approach was warranted given that the existing regional-scale numerical groundwater flow model
that is being used to develop a basin-scale water budget for the Kern Subbasin (i.e., DWR’s C2VSim-FG
model) does not fully cover the Olcese GSA Area.

The spreadsheet model approach described herein uses a variety of data and analytical methods to
quantify each water budget flow component. 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 September 2017. It should be noted that water budget information being developed by
other GSAs within the Kern Subbasin is using the period from DWR WY 1995 through 2014 (i.e., October
1994 through September 2014) as the historical period and DWR WY 2015 (i.e., October 2014 through
September 2015) as the “current” period.

Because Olcese Water District records of groundwater elevation are much more frequent for the period
between 2015 and 2017 (compared to the period prior to 2015), using data from the 2015 to 2017 period
was helpful for calibration of the spreadsheet model, and therefore the water budget spreadsheet model
period was extended beyond the WY 1995 — 2015 period of interest to other GSAs within the Kern
Subbasin. For consistency with those efforts, however, the historical water budget results presented
herein align with the historical water budget period defined for the rest of the Kern Subbasin (i.e., WY
1995 — 2014). For the purposes of sustainable yield estimation (see Section 9.2.5 Sustainable Yield) the
full period of the spreadsheet model was used (i.e., WY 1995 — 2017).

9.1.1. 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:

e Pipelines, Artificial Channels, and Reservoirs
e Natural Channels

e Agricultural Lands

e Urban Lands

e Groundwater system

In addition to the five internal subdomains, three external subdomains are incorporated into the analytical
spreadsheet model. These include: (1) the watersheds that contribute streamflow to streams entering the
Olcese GSA Area; (2) the atmosphere which is a source of precipitation and sink for evapotranspiration,

24 The water budget component of this GSP is provided to comply with SGMA/GSP Emergency Regulations. The water budget,
and the data used therein, is believed to be the best and most accurate available. However, it is acknowledged that new,
additional, and/or more accurate information/data may be later obtained. Therefore, this water budget, and data in this GSP,
may be updated or modified as the Olcese GSA deems necessary and as may be required to avoid Undesirable Results in the
Olcese GSA portion of the Kern Subbasin.
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and (3) adjacent groundwater (i.e., the hydraulically-connected portions of the regional groundwater
system).

9.1.2. Water Budget Flow Components

Within and between each subdomain are 28 water budget flow components that route water through the
Olcese GSA 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 designated herein as “raw” components, which signifies that they are core input
data that generally cannot be estimated but instead must come from actual data (e.g., Kern River
streamflow, District diversions from the river, pumping volumes, and groundwater discharges back to the
river). Certain other components are shown as “likely negligible”; these elements are shown for
completeness, but due to their relatively small magnitudes, they are considered to be less crucial elements
of the water budget. Details of the methods and data used in the analytical spreadsheet model approach

9.1.3. Data Sources

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

Per 23 CCR §354.18(e), the best-available data were used to evaluate the water budget for the Olcese GSA
Area, including the following:

e Precipitation Records from California Irrigation Management Information System (CIMIS) station
#125 — Arvin, Monthly [March 1996 — December 2015];

e Satellite Evapotranspiration (ET) Data from the Cal Poly Irrigation Training and Research Center’s
“Mapping Evapotranspiration at High Resolution with Internalized Calibration” (Irrigation Training
& Research Center [ITRC]-METRIC) Study, funded by the Kern Groundwater Authority (KGA);*>

e Olcese Water District (Olcese WD) Land Use Survey from the Kern County GIS website; Yearly
[2018];

e Olcese WD Kern River Diversions Records from the District’s internal operations records; Monthly
[January 1995 — September 2017];

e Olcese WD Well Pumping Records from the District’s internal operations records, Monthly [January
2010 — December 2015]; Yearly [1981 — 2017] (data availability varies by well);

%5 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.
26 There is no ITRC satellite ET data for calendar year 2012, as the LANDSAT satellite system employed in the ITRC-METRIC
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e Historical Groundwater Level Records from District Wells #1, #2, and #3; Yearly [1966 — 2017] (data
availability varies by well); and

e Streamflow Records for Kern River immediately upstream and downstream Olcese GSA (US Army
Corps of Engineers stream gauge “KRI” and “KRB” respectively); Monthly [January 1994 —
September 2017] (data availability varies by gauge).

9.1.4. Intended Purpose of Water Budget

The analytical 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)). With the
exception of continued use by Olcese Water District of its riparian Kern River water rights, the spreadsheet
model does not aim to evaluate the water budget from the perspective of water rights. As discussed
above, the “checkbook” water accounting approach described in the Coordination Agreement and
Appendices thereto does attempt to evaluate the water budget with some consideration of water rights
(e.g., a uniform “native yield” component applied to all lands within the Basin). However, no
determination is made therein, or anywhere in this GSP, as to the actual legal water rights as they pertain
to groundwater within the Olcese GSA Area.

9.2. Water Budget Results

This section presents results of the water budget analytical spreadsheet model. Results are presented
below in terms of annual values during the historical water budget period (WY 1995 — 2014; consistent
with the period being used by other GSAs in the Kern Subbasin). As such, some information presented
here aligns with the requirements of the historical water budget described under Section 9.3 Current and
Historical Water Budget below and is not repeated there.

9.2.1. Surface Water Inflows and Outflows

23 CCR § 354.18(b)(1)

Table WB-1 presents an annual summary of the total surface water inflows to and outflows from the
Olcese GSA Area between WY 1995 — 2015. Inflows include Kern River streamflow into the Olcese GSA
Area, run-off from surrounding watersheds, direct precipitation, and surface water imports from the
water inflows to the GSA average approximately 657,800 AFY during this period but have varied widely
from year to year. Surface water inflows are dominated by the Kern River inflow accounting for 99.65% of
total long-term inflows, with the remainder being met by direct precipitation (0.17%) and streamflow from
surrounding watersheds (0.18%). Most of the District’s water supply comes from surface water diversions
from the Kern River which average approximately 3,400 AFY (80% of their long-term supply). These

27 Imports from the California Water Service Company are delivered to the Rio Bravo neighborhood, which is not part of the
Olcese GSA Area, but are accounted in the water budget for completeness.
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diversions are conducted pursuant to both riparian and non-riparian water rights held the District and its
primary landowner, Nickel Family LLC.28

As shown in Table WB-1 and Figure WB-4, surface water outflows from the Olcese GSA Area average
658,100 AFY. The Kern River streamflow dominates surface water outflows as well, representing 99.34%
of the total long-term outflows. The remaining 0.13% of surface water outflows is due to surface water
exports to the Rio Bravo Country Club Golf Course and sales from the District to other water suppliers.

9.2.2. Groundwater Inflows and Outflows

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

Table WB-2, Figure WB-5, and Figure WB-6 provide a summary of annual inflows to and outflows from
the groundwater system by water source type for WY 1995 — 2014.

Inflows

As discussed previously in Section 7.1.4 Principal Aquifers and Aquitards, analysis of water quality and
stable isotope data suggests that recharge to the Olcese Sand Aquifer Unit is sourced predominantly (i.e.,
approximately 70% to 80%) from local precipitation, with the remainder likely coming from the waters of
the Kern River and/or the overlying Shallow Alluvium at the eastern edge of the basin. The water budget
model therefore considers these two mechanisms as the only sources of inflows to the groundwater
system and strives to achieve the same balance of sources over the long-term water budgeting period. To
the extent that some recharge from local precipitation occurs to the north outside of the Olcese GSA Area
(and outside of the Kern Subbasin) and enters the Olcese GSA Area through subsurface inflow from the
north, this water is included within the “recharge of local precipitation” component. Given the substantial
thickness of Round Mountain Silt above the Olcese Sand Aquifer Unit throughout the irrigated portion of
the Olcese GSA Area, no inflows from infiltration of applied irrigation water are considered.

Inflows to groundwater from the Kern River and/or Shallow Alluvium are assumed to be constant, whereas
inflows originating from precipitation on Olcese Sand outcrops within and to the north of the Olcese GSA
Area are treated as a calibrated fraction of time-varying precipitation.

Through calibration, a seepage rate from the Kern River/Shallow Alluvium of approximately 730 AFY was
determined. Recharge originating from local precipitation was estimated to average approximately
2,300 AFY over the WY 1995 — 2014 period (see Figure WB-6). Total inflows were therefore approximately
3,000 AFY. Based on these average values, 24% of total inflows to the groundwater system came from
seepage from the Kern River/Shallow Alluvium, with the remaining 76% coming from infiltration of
precipitation on Olcese Sand outcrops. These fractions are generally consistent with the recharge fractions
estimated from the stable isotope data.

28 The surface water numbers used throughout this GSP and specifically in the Kern Subbasin water budget under “Other Kern
River Water” are for current supplies only. Other water rights of the Olcese Water District or landowners within the District
may be applied to beneficial uses inside the District boundaries at a future date. These rights may include additional surface or
riparian rights, Kern River flood rights or other additional sources to be determined in the future.
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Outflows

Outflows from the Olcese Sand Aquifer Unit from the Olcese GSA Area consist of subsurface outflows to
downgradient locations to the southwest and pumping from District wells. Two important points
regarding groundwater outflows are relatively unique to the Olcese GSA Area and bear mentioning. First,
subsurface groundwater outflows within the Olcese Sand Aquifer Unit do not contribute to the available
groundwater in the main portion of the Kern Subbasin to the southwest due to the unit’s westward dip
and resultant great depth in that area; these outflows are essentially “lost” to the zone beneath the
“bottom of the basin” in Kern Subbasin. Second, all groundwater pumped from the Olcese Sand Aquifer
Unit is either consumptively used by crops or percolates into the Shallow Alluvium which is believed to be
hydraulically separated from the Olcese Sand Aquifer Unit by the intervening Round Mountain Silt (see
Section 8.6 Interconnected Surface Water Systems). This water budget therefore does not count any
“return flows” from applied irrigation water to the Olcese Sand Aquifer Unit.

Based on District operations data, groundwater pumping from the Olcese Sand Aquifer Unit from the
District’s production wells averaged approximately 857 AFY between WY 1995 —2014.

Subsurface outflows were estimated using a Darcy’s Law calculation as follows:
Outflow = Aquifer Transmissivity * Hydraulic Head Gradient * Boundary Width

Boundary width was set to 14,000 feet, based on the approximate Olcese GSA Area projected onto a plane
perpendicular to the presumed direction of groundwater flow to the southwest (i.e., in the direction of
dip of the principal aquifer). Lacking information on the temporal variability in down-gradient hydraulic
head, the hydraulic head gradient was set to a constant value of 0.005 feet per foot (ft/ft) (see Section 8.1
Groundwater Elevations and Flow Direction for discussion on gradients). Transmissivity was set to
3,750 feet squared per day (ft?/day), based on the representative value from aquifer pumping test data
(see Section 7.1.4 Principal Aquifers and Aquitards) and reduced by 25% to account for faulting to the
southwest of the Olcese GSA Area which reduces the cross-sectional area of the aquifer (see Figure HCM-
11).

Total groundwater outflows averaged approximately 3,000 AFY over WY 1995 — 2014. On average, total
outflows were comprised of approximately 72% of subsurface groundwater outflows and approximately
28% of groundwater pumping (see Figure WB-6 and Table WB-2). There are no outflows to surface water
bodies nor evapotranspiration from the Olcese Sand Aquifer Unit.

9.2.3. Change in Groundwater Storage

23 CCR § 354.18(b)(4)

Table WB-3, Figure WB-7, and Figure WB-8 present the annual and cumulative change in groundwater
storage between seasonal high conditions, which are defined herein to be April through March of the
following year. Note that this annual time window is distinct from the DWR definition of a “Water Year”,
which extends from October of the previous year to September of the current year; thus the values
presented in Table WB-3 are slightly different than the annual and cumulative change in storage estimates
provided for on a water year basis for WY 1995 — 2014 in Table WB-2, Table WB-4, and Table WB-5. The
value for storage coefficient (storativity) used in the water budget calculations is 0.01, based on the results
of aquifer testing of District wells (Schmidt, 2002).
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Annual change in storage within the Olcese GSA Area between seasonal high conditions over the 20-year
period from April 1994 through March 2014 has varied widely between years, as seen in Figure WB-7 and
Table WB-3. The cumulative change in storage from April 1994 through March 2014 was an increase of
approximately 187 AF, equating to an annual average of +9 AFY (see Figure WB-8 ), indicating equilibrium
within the Olcese GSA portion of the Kern Subbasin.

Figure WB-9, Figure WB-10, and Table WB-4 compare the annual and cumulative change in storage in the
Olcese GSA Area associated with each water year between WY 1995 — 2014 to the 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 water year 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 WY 1996 — 1999, whereas the impact of
a severe multi-year drought is evident in WY 2012 — 2014.

groundwater levels and the storativity obtained from the calibration of the water budget model.?
Calibration of the water budget model was achieved by comparing observed groundwater levels to levels
calculated based on the modeled change in storage multiplied by the storage coefficient and adjusting
selected parameters controlling inflows and outflows to achieve an acceptable match to water levels and
the observed isotopic signature of groundwater. Parameters adjusted included the “area” of recharge for
precipitation, the seepage rate from Kern River sources, and the groundwater outflow gradient.
Recognizing the scarcity of groundwater elevation data and the relative simplicity of the water budget
model (i.e., conceptualizing the entire system as being represented by water levels in only a few wells),
the calibration was performed qualitatively. The objective was that the calculated groundwater level fell
estimated transient groundwater levels. Considering the objective, the calibration was successful.
Particularly, when data points become denser, the model is able to reasonably capture the short-term

Even though the analytical spreadsheet model shows reasonable performance in predicting groundwater
levels, uncertainty exists regarding the magnitude of groundwater inflows and outflows due to data gaps
identified in Section 7.4 Data Gaps. Specifically, for the calculation of groundwater outflow there is no
information about groundwater gradients near the Olcese GSA boundary. For this reason, a range of
gradients was considered, and the parameters related to inflows were adjusted until a reasonable match
between observed and modeled groundwater elevations was achieved. Through this process, it was
determined that different combinations and equally reasonable values for inflows and outflows yield the
similarly reasonable predictions for groundwater elevations. Future monitoring of gradients near the

budget component.

2% The time frame of data used for the water budget model calibration was from January 1994 to September 2017.
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9.2.4. Overdraft Conditions

M 23 CCR § 354.18(b)(5)

The Kern 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)

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” 30

7

In evaluating basins for critical overdraft conditions in its most recent Bulletin 118 update, DWR
considered the time period from WY 1989 — 2009. This period excludes the recent drought which began
in 2012, includes both wet and dry periods, is at least 10 years in length, and includes precipitation close
to the long-term average; these were all criteria used in selecting the time period.

As discussed in Section 9.1 Water Budget Methods and Data Sources, the analytical spreadsheet model
covers the period from January 1994 through September 2017 (i.e., it does not cover the entire period
used in DWR’s evaluation, missing the first five years). However, within the period covered by this water
budget model, the timeframe between WY 1997 — 2009 meets all the same criteria. During this 13-year
period, the cumulative departure in statewide average precipitation increased by approximately 9%
(DWR, 2016d Figure 1), indicating that, on average, each year was less than 1% wetter than the long-term
average.

Over this time period, the calculated cumulative change in storage within the Olcese GSA Area was an
increase of approximately 1,930 AF, an average annual increase of 148 AFY. Therefore, by this metric, and
DWR’s description of overdraft on their website (see footnote 30), the Olcese GSA Area is not in a
condition of critical overdraft.>? As discussed in Section 9 above, significant uncertainty exists regarding

— e T M e e YTy P e e ATy A R Yo

30 https://water.ca.gov/Programs/Groundwater-Management/Bulletin-118/Critically-Overdrafted-Basins, accessed 1 July
2018.

321t should be noted that groundwater conditions vary spatially through the Kern County Subbasin and broad generalizations
over large areas can lead to mischaracterization of conditions on a local scale, especially since Olcese Water District does not
pump from the same water-bearing unit as the rest of the districts within the Kern County Subbasin. For this reason, it is
imperative (and SGMA requires) that conditions be evaluated locally on a management area or representative monitoring
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the actual magnitude of projected water budgets, and the local and basin-wide water budgets will be
refined over time as additional data are collected.

9.2.5. Water Year Types
23 CCR § 354.18(b)(6)

Table WB-5 presents the annual total supplies, total demands, and change in groundwater storage in the
Olcese GSA Area along with the DWR Water Year type (October — September) for the period from WY
1995 through 2015. Also shown on Table WB-5 are the averages for total supplies, total demands and
change in groundwater storage for each of the five Water Year types. Figure WB-9 and Figure WB-10
present the change in groundwater storage versus Water Year type on an annual and cumulative basis,
respectively. The Water Year type is based on DWR'’s San Joaquin Valley Water Year Index. These exhibits
depict a clear relationship between Water Year type and change in groundwater storage, whereby change
in storage tends to be more positive during wet and above normal Water Years and more negative during
below normal, dry and critical Water Years. The net benefit of a “wet” period on groundwater conditions
is especially evident in Water Years 1995 — 2000, whereas the impact of a severe multi-year drought
becomes increasingly evident in Water Years 2012 — 2015.

9.2.6. 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)). 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 Olcese GSA Area
depends upon how the Undesirable Results are defined.

While no exact method for defining the sustainable yield is required by SGMA, DWR’s Water Budget BMP
(DWR, 2016b) states that “[w]ater 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.” It follows that an estimate of
the sustainable yield of the groundwater system underlying the Olcese GSA Area can be made by adding
the average annual change in storage, to the average annual groundwater extraction, based on historical
data for a representative period. 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 a zero decline in groundwater levels and storage.

Over the 23-year period of WY 1995 — 2017, annual groundwater extraction was 872 AFY and change in
storage was 18 AFY. Therefore, the sustainable yield estimated by the method described above is 890 AFY.
This sustainable yield number is also inherently conservative in that it is based on a pumping rate that,
under similar hydrologic conditions as the historical period, would result in no decrease in storage. As
discussed in Section 13.1 Undesirable Results for Chronic Lowering of Groundwater Levels and Section
13.2 Undesirable Results for Reduction of Groundwater Storage, the locally defined criteria for what
constitutes an Undesirable Result for groundwater levels and change in storage is not strictly limited to a
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zero net decrease; rather, those criteria allow for some operation of the basin at groundwater levels and
storage levels below current conditions. For the other relevant sustainability indicators (i.e., water quality
degradation and land subsidence), a sustainable yield value that amounts to a zero change in storage
would also be expected to avoid undesirable results. Therefore, this sustainable yield estimate takes into
account Undesirable Results, as required by CWC § 10721(w).

As noted previously, the Olcese GSA Area principal aquifer appears to be in a stable condition under the
current land use and pumping regime, with groundwater levels fluctuating in response to pumping and
climate within a consistent range and no long-term downward trend.

Another study conducted in the Olcese Water District (Schmidt, 2002) estimates a sustainable yield of 900
gallons per minute (gpm) for Well #1 and 1,380 gpm for Well #2 (the only two active wells at the time),
assuming a pumping schedule of six months per year. This translates into a combined sustainable yield of
1,840 AFY. This estimate for a sustainable yield is based on the recovery measurements of pump tests for
these two wells and it is defined as the maximum extraction rate over six months that allows the total
recovery of groundwater elevation over the following six months. It is important to note that this estimate
does not take into account that the recovery rate would be smaller with simultaneous pumping.

Each of these sustainable yield estimation approaches has inherent limitations due to uncertainty
regarding the mechanisms of recharge and discharge in the Olcese GSA Area. Therefore, monitoring will
be crucial to track groundwater level trends relative to pumping rates and climate to better understand
and refine the sustainable yield estimate.

9.3. Historical and Current Water Budget

9.3.1. Historical Water Budget

23 CCR § 354.18(c)(2)

Water budget results for the historical water budget period being used throughout the Kern Subbasin (WY
1995 —2014) are presented in Section 9.2 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 surface water availability and reliability (23 CCR §354.18(c)(2)(A)), (b) a quantitative assessment
of the historical water budget (23 CCR §354.18(c)(2)(B)), and (c) a description of how historical conditions
have impacted the ability of the Olcese GSA Area to be operated within its sustainable yield (23 CCR
§354.18(c)(2)(C)).

Historical Surface Water Availability and Reliability

23 CCR § 354.18(c)(2)(A)

Kern River diversions into the District represent a very small fraction of Kern River streamflow in this area,
and thus any potential future changes in Kern River flows are not expected to have a significant impact on
the ability of the District’s primary landowner to exercise their riparian Kern River water rights. As
mentioned above, Kern River inflow into the District averaged approximately 657,800 AFY during the
historical time frame (WY 1995 —2014), and the District’s diversions averaged 3,400 AFY, or approximately
0.5% of total Kern River flows. Of this 3,400 AFY, approximately 2,500 AFY (75%) comes from riparian
water rights on the Kern River, and 800 AFY (25%) comes from non-riparian rights.
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Quantitative Assessment of Historical Water Budget

M 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 — 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 Olcese GSA Area, whereby the groundwater system shows consistent increases
in storage with “wetter” conditions and decreases in storage under “drier” conditions (see Figure WB-9,
Figure WB-10, and Table WB-4).

Table WB-5 and Figure WB-14 provide a summary of total inflows and outflows to the Olcese GSA Area
for WY 1995 — 2014 and Table WB-2 and Figure WB-5 provide a summary of inflows and outflows to the
groundwater system underlying the Olcese GSA Area for the same period. A summary of average annual
groundwater inflows and outflows is provided in Figure WB-6.

Total inflows to the Olcese GSA Area amounted to an average of approximately 660,000 AFY for WY 1995
— 2014, comprised of 99.31% of Kern River streamflow, 0.18% of streamflow from surrounding
watersheds, 0.17% of precipitation, and 0.35% of infiltration through Olcese Sand outcrops. This resulted
in an average inflow to the groundwater system of 3,000 AFY, comprised of 76% of infiltration of
precipitation on Olcese Sand outcrops and 24% from seepage from the Kern River/Shallow Alluvium.

Total annual outflows from the Olcese GSA Area amounted to 659,700 AFY for WY 1995 — 2014, comprised
0f99.11% from the Kern River streamflow, 0.43% of evapotranspiration, 0.33% of subsurface groundwater
outflow, and 0.13% of surface water exports. This resulted in an outflow from the groundwater system of
3,050 AFY, from which 72% was from subsurface outflows and 28% from groundwater pumping.

Operation within Sustainable Yield

23 CCR § 354.18(c)(2)(C)

Average annual change in groundwater storage under the Olcese GSA Area amounted to approximately
+18 AFY between WY 1995 — 2017, resulting in a cumulative change in groundwater storage of 419 AF
within this period. This cumulative storage change over a 23-year historical record, that includes the
recent severe drought, indicates that the groundwater system is in a state of balance, and NOT a state of
significant overdraft. As discussed in previous sections (Section 8.2 Change in Groundwater Storage and
Section 9.2.3 Change in Groundwater Storage), the annual change in storage varies significantly
depending on the selected period of analysis, having both, positive and negative values. Furthermore, the
water levels measured in wells within the Olcese GSA Area (see Figure WB-11 and Figure GWC-1)
demonstrate that the groundwater system is sensitive to climatic variability, with decreases in storage
during drought followed by increases in storage during wet periods, resulting in a long-term balance.
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9.3.2. 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 analytical
spreadsheet model for WY 2015. This definition of “current” is consistent with what other GSAs within
the Kern Subbasin are using.

WY 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-5 provides a
summary of total inflows and outflows to the Olcese GSA Area, including WY 2015, while Table WB-2 and
Figure WB-13 provide a summary of groundwater inflows and outflows.

Total inflows to the Olcese GSA Area amounted to approximately 150,400 AF in WY 2015, comprised of
97.20% Kern River streamflow, 0.67% of direct precipitation, 0.60% streamflow from surrounding
watersheds, and 1.53% of infiltration through Olcese Sand outcrops. This resulted in a total inflow to the
groundwater system of approximately 3,000 AF, comprised of 76% infiltrated precipitation through Olcese
Sand outcrops, and 24% infiltration from the Kern River/Shallow Alluvium.

Total outflows from the Olcese GSA Area amounted to approximately 150,400 AF in WY 2015, comprised
of 95.84% Kern River streamflow, 2.27% of evapotranspiration, 1.46% of subsurface groundwater outflow,
and 0.43% of surface water exports. This resulted in a total outflow from the groundwater system of
approximately 3,400 AF, 65% of which is due to subsurface outflow, and 35% groundwater extraction.

As evident from these water budget values, the Olcese GSA Area (like nearly all areas in the Kern 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 -369 AF of groundwater storage during this water year, preceded by an
even more significant loss of -2,631 AF in WY 2014, -667 AF in WY 2013 and -756 AF in WY 2012 (see Table
WB-2). 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-1).

9.4. Projected Water Budget
23 CCR § 354.18(c)(3)

In accordance with the Guidance for Climate Change Data Use During Groundwater Sustainability Plan
Development (DWR, 2018), this section presents the results of the projected water budget analysis. A total
of four future scenarios, in addition to a “Baseline” scenario, are considered. The first scenario uses the
“central tendency” climate variables for 2030 and is considered a near future scenario representative of
conditions during the 20-year GSP implementation phase. The next three scenarios represent conditions
in the far future (2070) and include a “central tendency” scenario, a wetter scenario (Wetter with
Moderate Warming) and a drier scenario (Drier with Extreme Warming). All scenarios utilize a monthly
historical hydrology record from January 1960 to December 2011.
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9.4.1. Future Baseline Conditions

The Projected Water Budget was developed by adapting the historical analytical spreadsheet model to
hydrology, surface water supply, and water demand future conditions. These conditions were estimated
as follows.

* Projected hydrology (i.e., precipitation and evapotranspiration) was estimated by applying the
DWR Climate Change Dataset, obtained from the SGMA Data Viewer (DWR, 2018), to the historical
time series of precipitation and evapotranspiration within the analytical spreadsheet model. This
climate change dataset includes time-series representing monthly change factors over a 6
kilometer (km) by 6 km grid over the simulation period of January 1915 to December 2011 for each
scenario. As shown in Figure WB-14, the model has several precipitation and evapotranspiration
components throughout different regions. To make the spatial distribution of these regions
compatible with the gridded climate change factors, Geographic Information System (GIS) analysis
was used to extract the grid cells within each region and calculate a weighted average. The
resulting averaged factors where then applied to (i.e., multiplied by) the corresponding time-series
of precipitation and evapotranspiration within the spreadsheet model (i.e., January 1960 to
December 2011). This process was applied for change factors associated with each of the four
climate change scenarios.

The historical hydrology used in the current and historical water budget does not cover the
required 50-year timespan. Therefore, other sources of precipitation and evapotranspiration
records were used. For precipitation, since there is not an available climatological station near the
District that has a 50-year record, the PRISM Climate Group’s precipitation dataset was used. This
dataset contains spatially gridded monthly total precipitation at a 4 km grid cell resolution. A
similar procedure was used as with the climate change factors dataset to make the PRISM
precipitation dataset spatially compatible with the components of the Olcese GSA analytical
spreadsheet model. For evapotranspiration, the dataset used in the historical water budget was
classified by DWR water year types (Critical, Dry, Below Normal, Above Normal, and Wet) and then
the average values for each month were calculated. Then, for the missing years (1960 to 1994) the
averaged-monthly ET values were applied according to the DWR water year type of each missing
year.

e Surface Water Supply. Olcese Water District’s surface water supply comes almost entirely from
riparian Kern River water rights held by its primary landowner, Nickel Family LLC, and managed by
the District.*} The District’s average annual surface water diversion rate represents less than 0.1%_
of the long-term average annual flow rate of the river. Because of the relatively miniscule amount
of surface water used by the District and the fact that the water used is pursuant to high-reliability
riparian water rights, it was assumed that the District’s surface water supply would not be affected
under future climate change conditions, despite potential changes in the overall flow rate of the
river. This is reflected in the analytical spreadsheet model by scaling surface water and
groundwater supply to satisfy the new demand and using the same factor to preserve the observed
historical ratio of applied surface water/groundwater.

e Future Demand. Given that the primary beneficial use of groundwater in the Olcese GSA Area is
forirrigated agriculture and is not expected to change, the objective of this projected water budget

33 Agreement dated 18 March 1981.
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is to assess how current land use would impact the principal aquifer under each scenario. In other
words, assuming a constant land use, the objective is to determine how water demand is affected
by climate change and how this new demand affects the principal aquifer. To be able to understand
the impacts of climate change, a “Baseline Scenario” was developed where all climate change
factors were set to one and the average groundwater extraction over the period for the historical
water budget (857 AFY) was used.

9.4.2. Results

Table WB-7 shows the water balance of the main water budget subdomains (i.e., the Agricultural Lands
subdomain and the Groundwater subdomain) for the historical water budget period, the projected
Baseline scenario and the four projected climate change scenarios.?* As shown in Table WB-7, the average
change in storage for the Baseline scenario is -25 AFY, representing an estimated decrease of -0.7
feet/year (ft/yr) in the groundwater level. For the 2030 scenario, the average change in storage is -15 AFY,
representing a smaller annual groundwater level decrease of -0.3 ft/yr. The 2070 scenario shows
significantly drier conditions with a change in storage of -122 AFY or a decrease in groundwater levels of
3.5 ft/yr. Although a decrease of 3.5 ft/yr over the SGMA time frame is not desirable, considering that the
groundwater elevation in December of 2014 was 349 ft, the groundwater elevation in December of 2070
would be 151 feet (ft), a level that is well above the defined Minimum Threshold described in Section 14.1
Minimum Threshold for Chronic Lowering of Groundwater Levels.

The extreme scenarios “Wetter with Moderate Warming” (WMW) and a “Drier with Extreme Warming”
(DEW) results illustrate the uncertainty in the projected water budget related to long-term climate change
projections. The change in storage for the 2070 DEW scenario is -640 AFY, which translates to a decline in
groundwater levels of -19 ft/yr, while the change in storage for the 2070 WMW is 325 AFY, or an increase
in groundwater levels of 10 ft/yr. This wide range of results, from -19 ft/yr to +10 ft/yr, suggests that
climate change could have significant effects on groundwater level conditions in the principal aquifer.
However, this wide range of uncertainty limits the use of this future water budget as a predictive tool. To
overcome this uncertainty, continuous monitoring of pumping rates, precipitation and groundwater levels
will be crucial for the sustainable management of the Olcese GSA Area, and land management will require
flexibility to adapt to changes in the availability of water supplies.

The limitations of the water budget model, primarily due to uncertainties in the assumptions regarding
mechanisms of recharge and discharge of the principal aquifer, constrain the applicability of this model to
extreme scenarios. While the assumptions of a constant recharge from the Kern River, and constant
outflow from the principal aquifer are reasonable under the current and historical conditions of the
aquifer and yield adequate results on the estimation of groundwater levels, they might not hold for a
drastic change in such conditions. For example, if an abnormally wet period happens in the future, the
substantial increase in groundwater levels water levels could results in greater groundwater outflows. On
the other hand, if a prolonged dry period were to occur, a substantial decrease of groundwater levels in
the principal aquifer could reduce groundwater outflows from the Olcese Sand Aquifer Unit.

34 The water budget component of this GSP is provided to comply with SGMA/GSP Emergency Regulations. The water budget,
and the data used therein, is believed to be the best and most accurate available. However, it is acknowledged that new,
additional, and/or more accurate information/data may be later obtained. Therefore, this water budget, and data in this GSP,
may be updated or modified as the Olcese GSA deems necessary and as may be required to avoid Undesirable Results in the
Olcese GSA portion of the Kern Subbasin.
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9.4.3. Basin-wide Projected Water Budget Efforts

As mentioned previously, in addition to the detailed local analytical spreadsheet model that forms the
basis for the historical, current, and projected water budget information presented above, the Olcese GSA
participated in two basin-wide water budget efforts including:

1) Development of a numerical groundwater flow model for the Kern Subbasin based on DWR’s
C2VSim-FG; and

2) Creation of a “checkbook” accounting approach that attempts to quantify the water budget based
on consumptive demands and supplies from imported water, precipitation, and “native yield”.

These efforts were undertaken by all Kern Subbasin GSAs in order to fulfill the requirements for a
coordinated water budget. However, as discussed below, these approaches have limited value in the
Olcese GSA Area due to the relatively unique hydrogeologic conditions.

C2VSim Numerical Model

The C2VSim model grid does not cover the entire Olcese GSA Area; the model grid boundary aligns with
the Kern River in this area, and therefore cuts off the portion of the Olcese GSA Area that is north of the
river. Furthermore, the C2VSim model does not accurately capture the pumping from the Olcese Sand
Aquifer Unit, as its model layers are designed to capture the pumping occurring in the shallower
formations that comprise the principal aquifer in the main valley floor area (e.g., the Kern River
Formation). For this reason, water budget results from the C2VSim model on a local Olcese GSA Area-scale
are not considered representative of local conditions.

“Checkbook” Water Accounting Approach

The “checkbook” water accounting approach assumes values for precipitation (0.42 AFY per acre) and
native yield (0.15 AFY per acre) 3> that are not necessarily applicable to the local conditions in the Olcese
GSA Area. Specifically, due to the relatively higher elevation of the Olcese GSA Area compared to most of
the Kern Subbasin and the orographic effect, precipitation is likely higher in this area than the 0.42 AFY
per acre value assumed. Likewise, the uniform “native yield” value of 0.15 AFY per acre likely
underestimates the contributing recharge to the Olcese Sand Aquifer Unit which comprises the principal
aquifer in this area. Nevertheless, results from the “checkbook” approach for the Olcese GSA Area suggest
a local surplus of approximately 552 AFY under Baseline conditions, which is similar to the values
determined through the calibrated spreadsheet model, suggesting the Olcese GSA Area is very close to
balanced conditions.

35 The use of acreage-normalized “native yield” values in the “checkbook” water accounting approach should not be viewed as
an “allocation” of groundwater pumping to lands in the Kern Subbasin, but rather is used to facilitate comparisons to

commonly-used agronomic quantities (e.g., crop water demands in AFY/ac). } [ Deleted: January 2020

Page 71
uly2022 EKI Environment & Water, Inc. ,*



Basin Setting
Groundwater Sustainability Plan
Olcese Groundwater Sustainability Agency

10. MANAGEMENT AREAS
23 CCR § 354.20(a)

The information presented in the Basin Setting sections of this GSP is specific to and describes conditions
within the Olcese GSA Area. As discussed in Section 5.1.6 Lands Outside of District Covered by the GSP,
information regarding the undistricted lands (i.e., “White Lands”) covered by this GSP is presented in
Appendix C.

The entire Olcese GSA Area is being managed as a single Management Area within the Kern Subbasin, and
therefore no other divisions into other Management Areas are proposed herein.

10.1. Description and Justification

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

number of entities with water or land use management authority. The Olcese GSA is locally responsible
for SGMA compliance within the Olcese GSA Area, which can be considered a Management Area of the
greater Kern Subbasin. One significant reason that the Olcese Water District decided to form the Olcese
GSA in 2016 and to develop its own GSP was to ensure that it would maximum flexibility and control over
sustainable groundwater management within its service area.

10.2. Minimum Thresholds and Measurable Objectives

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

The Sustainable Management Criteria developed for the Olcese GSA Area, including the rationale for their
selection, are described in detail in Section 14 Minimum Thresholds and Section 15 Measurable
Objectives.

10.3. 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 Olcese GSA Area, are described in detail in Section 16
Monitoring Network.
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SUSTAINABLE MANAGEMENT CRITERIA

11. INTRODUCTION TO SUSTAINABLE MANAGEMENT CRITERIA
23 CCR § 354.22

Sustainable 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] §
10721(u)). SGMA requires Groundwater Sustainable 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:

e Interim Milestone - a target value representing measurable groundwater conditions, in increments
of five years, set by an Agency as part of a Plan (23 CCR § 351(q))

e Measurable Objective - 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))

e Minimum Threshold - a numeric value for each sustainability indicator used to define undesirable
results (23 CCR § 351(t))

Collectively, the Sustainability Goal, Interim Milestones, Measurable Objectives, and Minimum Thresholds
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 12, 13, 14, and 15 of this GSP describe the
Sustainability Goal, Undesirable Results, Minimum Thresholds, and Measurable Objectives, respectively,
developed as part of this GSP_in coordination with the other GSPs for the Kern County Subbasin

(Department of Water Resources [DWR] Basin No. 5-022.14; “Kern Subbasin”) (i.e., collectively the Kern
Subbasin Plan).

11.1. Demonstration of Sustainability

Table SMC-1 below presents as summary of the current status (i.e., as of the end of Water Year [WY] 2021)
of groundwater conditions relative to the criteria used to identify Undesirable Results within the Olcese
GSP, and describes any actions taken to address the potential occurrence of Undesirable Results,
demonstrating how the Olcese GSA has continued to sustainably manage its portion of the Basin to avoid
Undesirable Results throughout the SGMA implementation period to date.
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Table SMC-1. Current Status of Relevant Sustainability Indicators

Sustainability

Local Undesirable Results (UR) Criteria

Current Status

Action Taken

Indicator (Water Year 2021)
Chronic Itis considered a local UR for Chronic MTs have never been exceeded at Continue to
Lowering of Lowering of Groundwater Levels when either of the two RMS since adoption | monitor and
Groundwater groundwater levels decline below of the Olcese GSP. implement the
Levels established Minimum Thresholds (MTs) in Olcese GSP.

40% or more of any water level

representative monitoring sites (RMS)

within the management area over four

consecutive bi-annual SGMA required

monitoring events. The number of

exceedances that equates to at least 40% of

RMS in the Olcese GSA Area is 1 of 2 RMS.
Reduction of It is considered a local UR for Reduction of Groundwater levels are used as a Continue to
Groundwater Groundwater Storage when groundwater proxy for monitoring Reduction of monitor and
Storage levels decline below established MTs in Groundwater Storage. As stated implement the

40% or more of any water level RMS within | above, MTs for Chronic Lowering of Olcese GSP.

the management area over four Groundwater Levels have never been

consecutive bi-annual SGMA required exceeded at either of the two RMS

monitoring events. since adoption of the Olcese GSP.

Itis considered a local UR if groundwater

storage were to be reduced by an amount

that would cause the groundwater levels in

one or both representative monitoring sites

to exceed their MT for Chronic Lowering of

Groundwater Levels; the criteria set for

Chronic Lowering of Groundwater Levels

are considered a reasonable proxy.
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.
Degraded There are no URs for Degraded Water Not applicable. Continue to
Water Quality Quality defined for the Olcese GSA Area. monitor and

implement the
Olcese GSP.

Land It is considered a local UR if the capacity of | Based on available data, no land Continue to
Subsidence the District’s canal is reduced by 25% as a subsidence has occurred within the monitor and

result of inelastic land subsidence caused Olcese GSA Area. implement the

by groundwater extraction. Olcese GSP.

Depletions of

Groundwater conditions in the Basin show that Depletion of Interconnected Surface Waters 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 Basin.
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12, SUSTAINABILITY GOAL

23 CCR § 354.24

The Basin-wide Sustainability Goal adopted by all Basin GSAs, is as follows:

Collectively bring the Subbasin into sustainability and to maintain sustainability over

the implementation and planning horizon and beyond

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

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

Operate within the established sustainable management criteria, which are based
on the collective technical information presented in the GSPs in the Subbasin
Protect beneficial uses for municipal and domestic drinking water supply wells”

_ { Deleted: Groundwater Sustainability Agency (
and in addition to the above Basin-wide sustainability goal being adopted by all GSAs in the Kern Countv S ‘[Deleted )

Subbasin (Department of Water Resources [DWR] Basin No. 5-022.14; “Kern Subbasin”). The Olcese GSA’s

local sustainability goal is as follows:

“to maintain an economically-viable groundwater resource that supports the current and
future beneficial uses of groundwater by utilizing the area’s groundwater resources within
the local sustainable yield. Long-term groundwater sustainability will be evaluated and
maintained in compliance with locally-defined sustainability criteria, including through active
monitoring and the conjunctive use of groundwater and Kern River surface water supplies,”
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13. UNDESIRABLE RESULTS
23 CCR § 354.26(a)

This section describes the Undesirable Results (URs) defined for the Olcese GSA Area. Pursuant to the GSP
the definitions shown below are those that have been adopted by all GSAs within the Kern County
Subbasin (Department of Water Resources [DWR] Basin No. 5-022.14; “Kern Subbasin”) through a
coordinated effort, and are contained within the Kern County Subbasin Coordination Agreement (see
Appendix J). However, as stated in Section 7.1.4 Principal Aquifers and Aquitards, the progressive
thinning, dipping, and displacement via faulting of the Olcese Sand Aquifer Unit (i.e., the principal aquifer
within the Olcese GSA Area) to the north and southwest serves to bound usable groundwater resources
of this unit to within the vicinity of the Olcese GSA Area and limits its connectivity to other principal
aquifers in the Kern Subbasin. Therefore, the causes, criteria, and effects of URs are described herein to

Jeflect the particular hydrogeologic and groundwater conditions of the Olcese GSA Area,

N\

As discussed below for each Sustainability Indicator, the UR definitions for the Basin refer to and rely on
Minimum Thresholds (MTs) established at the local management area/GSP level. Specifically, URs for the
Basin occur if and when local Management Area Exceedances are triggered by MT exceedances for a
certain percentage (by acreage) of management areas. Each management area determines what the local
MT values are, but uses a consistent trigger to assess whether a local Management Area Exceedance is
occurring. If a local Management Area Exceedance manifests in a management area, that area begins to
count towards the Basin-wide UR definition.

In the following sections, the UR definitions adopted by the Olcese GSA and other Basin GSAs for each
Sustainability Indicator are presented (i.e., what combination of MT exceedances, if any, constitutes a
local Management Area Exceedance). Based on the available historical and recent data, groundwater
conditions within the Olcese GSA Area have been maintained in compliance with (i.e., not exceeding) their
respective SMCs, indicating sustainable management and avoidance of Undesirable Results.

13.1. Undesirable Results for Chronic Lowering of Groundwater Levels

The basin-wide definition of URs for Chronic Lowering of Groundwater Levels is as follows:

= Y Y e e Y Y Y e ey e . -

“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.

Groundwater Sustainability Plans.”

The above basin-wide definition allows for local definition, within each Management Area of the Kern

necessary to consider local conditions and beneficial uses and users within each management area.
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13.1.1. Identification of Beneficial Users

Beneficial users that could be impacted by Chronic Lowering of Groundwater Levels in the Olcese GSA
Area include:

e Agricultural and Industrial Users: The primary use and user of groundwater within the Olcese
GSA Area is for irrigation of agricultural lands owned by the Nickel Family LLC and served by the
Olcese Water District. There is minor use of groundwater for stock water.

e Domestic and Small Community Users: There are no private domestic wells or
commercial/industrial uses of groundwater in the Olcese GSA Area. The Anne Sippi Clinic uses
groundwater pumped from the Canyon View Well for potable supply. In March 2022, the Anne
Sippi Clinic drilled a second well to serve as a backup in case of interruption of supply from the
Canyon View Well.

e Municipal Users: There are no municipal users of groundwater within the Olcese GSA Area.

Critical infrastructure is not defined as a beneficial user in California Water Code (CWC) §10723.2, but is
still considered as a land use and property interest in the development of SMCs for Chronic Lowering of
Groundwater Levels (and Land Subsidence).

Per CWC §106.3(a), all drinking water users of groundwater within the Management Area are considered
beneficial users with a human “right to safe, clean, affordable, and accessible water adequate for human
consumption, cooking, and sanitary purposes.”

13.1.2. Potential Causes of Undesirable Results

B 23 CCR § 354.26(b)(1)

Per the GSP Emergency Regulations (23 CCR § 354.26(b)(1)), potential causes of URs due to Chronic
Lowering of Groundwater Levels in the Olcese GSA Area include increased pumping and/or reduced
recharge. Because the primary use of groundwater from the principal aquifer in the Olcese GSA Area (the
Olcese Sand Aquifer Unit) is for agricultural purposes, increased pumping from the Olcese Sand Aquifer
Unit could occur if new land is put into agricultural production or if water use per acre on existing irrigated
land increases. Pumping from the Olcese Sand Aquifer Unit for domestic use is limited to the Anne Sippi
Clinic, and based on the size of the population served (35), this volume is relatively small and unlikely to
substantially increase. To the extent that new residential development occurs in the Olcese GSA Area, it
would be conditioned on securing a water supply other than groundwater from the Olcese Sand Aquifer
Unit (i.e., connection to the existing Cal Water Bakersfield division water supply). Reduced recharge could
occur due to increased agricultural irrigation efficiency or due to climate change that results in decreased

13.1.3. Criteria Used to Define Undesirable Results

[ 23 CCR § 354.26(b)(2)
23 CCR § 354.26(c)

how URs are defined at the Basin level, it is considered a local Management Area Exceedance for Chronic
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Lowering of Groundwater Levels when groundwater levels decline below established MTs in 40% or more
of any water level representative monitoring sites (RMS) within the management area over four
consecutive bi-annual Sustainable Groundwater Management At (SGMA) required monitoring events. As
discussed further below in Section 14 Minimum Thresholds and Section 16 Monitoring Network, within

more important than the other. Therefore, effects from groundwater conditions constitute a local

13.1.4. Potential Effects of Undesirable Results

B 23 CCR § 354.26(b)(3)

Per the GSP Emergency Regulations (23 CCR § 354.26(b)(3)), the primary potential effects of URs caused
by Chronic Lowering of Groundwater Levels on beneficial uses and users of groundwater in the Olcese GSA
Area may include groundwater well dewatering, increased pumping lift, and potential impacts to
interconnected surface water and groundwater dependent ecosystems (GDEs), if present. Excessive well
dewatering is detrimental to wells as it can lead to increased maintenance costs (i.e., well
rehabilitation/redevelopment, pump lowering) and reduced well lifespan due to corrosion of well casing
and screen. Increased pumping lift results in more energy use per unit volume of groundwater pumped
and greater pumping costs and can cause increased wear and tear on well pumps/motors. While potential
impacts on interconnected surface water and GDEs have not been observed to date in the Olcese GSA
Area, and such a connection is considered unlikely given that the principal aquifer appears to be
hydraulically separated from the near-surface groundwater and surface water systems, the issue does
warrant further study. For this reason, development of monitoring infrastructure to address this issue is

included in Section 18 Projects and Management Actions.

13.2. Undesirable Results for Reduction of Groundwater Storage

The basin-wide definition of URs for Reduction of Groundwater Storage is as follows:

= Y e Y Yo Y Y e,

“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.

thresholds) is depleted to an elevation lower than the groundwater level minimum -

threshold in at least three (3) adjacent management areas that represent at least 15% of

respective Groundwater Sustainability Plans.”
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The above Basin-wide definition ties the UR for Reduction of Groundwater Storage directly to the MTs for

Chronic Lowering of Groundwater Levels which, as stated above, are defined locally within each - {Deleted: , the above basin-wide definition allows for local
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reduced groundwater reliability would be most significant during periods of reduced surface water supply
availability due to, for example, natural drought conditions, regulatory restrictions, natural disasters, or
other causes.

13.3. Undesirable Results for Seawater Intrusion
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

, { Deleted: January 2020

/

Page 79 /
July 2022 EKI Environment & Water, Inc. ,”~



Sustainable Management Criteria
Groundwater Sustainability Plan
Olcese Groundwater Sustainability Agency

not be required to establish criteria for undesirable results related to those sustainability indicators” (23

Kern Subbasin.

13.4. Undesirable Results for Degraded Water Quality

The basin-wide definition of URs for Degraded Water Quality is as follows:

—_2

“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.

the basin. Minimum thresholds shall be set by each of the management areas through -

e O M S MY R L

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 Kern Subbasin, of the MTs that constitute a significant

_= T e N T T -

- [ Deleted: .

Management Area Exceedance). 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

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) GSA action, those impacts are not considered to
be URs subject to SGMA compliance.2%37
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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
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.

13.4.1. Identification of Beneficial Users

As described in Section 8.4 Groundwater Quality, agricultural use is the dominant beneficial use of
groundwater within the Olcese GSA Area, and groundwater quality is generally suitable for agricultural

36 “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).

37 “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
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use. 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 such as the Anne Sippi Clinic must meet water quality regulatory standards (i.e., Maximum
Contaminant Levels; MCLs) in the water they serve, and these systems are regulated by the State Water
Resources Control Board (SWRCB). Per CWC §106.3(a), all drinking water users of groundwater within the
Management Area are considered beneficial users with a human “right to safe, clean, affordable, and
accessible water adequate for human consumption, cooking, and sanitary purposes.” Within the Olcese
GSA Area, there are no private domestic wells, and therefore no drinking water beneficial users that are
not covered by other superseding regulatory frameworks.

13.4.2. Potential Causes of Undesirable Results

B 23 CCR § 354.26(b)(1)

Per the GSP Emergency Regulations (23 CCR § 354.26(b)(1)), potential causes of URs due to Degraded
Water Quality within the Olcese GSA 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. Fortunately, due to hydrogeological conditions in the Olcese GSA Area, the
mechanisms for this addition of COCs to the principal aquifer are quite limited due to the confined nature
of the Olcese Sand Aquifer Unit. Also, owing to its location on the margin of the Kern Subbasin, the Olcese
GSA Area is not vulnerable to inflows of poor-quality water from adjacent basins or areas. Direct injection
of “produced water” generated from oil field operations may occur in areas outside of the Olcese GSA
Area (e.g., in the Ant Hill oil field), but those areas are generally downgradient from the Olcese GSA Area
and separated from the Olcese GSA Area by several fault systems. Furthermore, such injection is regulated
under the Underground Injection Control (UIC) program.® Therefore, URs for Degraded Water Quality are
unlikely to occur within the Olcese GSA Area. )

13.4.3. Criteria Used to Define Undesirable Results

B 23 CCR § 354.26(b)(2)

Per the GSP Emergency Regulations (23 CCR § 354.26(b)(2)), the definition of URs provides for local

,,,,,,,, -— -

definition of the combination of Minimum Threshold exceedances that constitute a significant and

unreasonable effect (i.e., a Management Area Exceedance) in a management area. As discussed above, .
due to the location of and hydrogeologic conditions within the Olcese GSA Area, there are no water
management-related mechanisms in this area that have caused or have the potential to cause an UR for
this sustainability indicator. The State Water Resources Control Board’s (SWRCB) Division of Drinking
Water regulates the quality of water served by the single public water system in the Olcese GSA Area (the
Anne Sippi Clinic), and the water quality criteria under which that program operates (i.e., Maximum
Contaminant Levels [MCLs]) is not superseded by SGMA. Groundwater quality is generally suitable for

agricultural uses, and no other existing regulatory program governs groundwater quality for agricultural

38 Direct injection of fluids associated with oil and natural gas production via Class Il wells under the UIC program is regulated
under the Safe Drinking Water Act and is limited to occur only in strata that are not designated as Underground Sources of
Drinking Water (USDWs), but injection infrastructure can leak, resulting in addition of potential COCs to USDWs.
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uses. Therefore, based on the existing and potential beneficial uses and users of groundwater within the

13.4.4. Potential Effects of Undesirable Results

23 CCR § 354.26(b)(3)

Per the GSP Emergency Regulations (23 CCR § 354.26(b)(3)), potential effects of URs must be identified.
As discussed above, because of the confined nature of the principal aquifer (Olcese Sand Aquifer Unit)
within the Olcese GSA Area, there are no realistically likely causes of URs and therefore URs are not defined

for this sustainability indicator.

The above notwithstanding, more generally the potential effects of URs caused by Degraded Water Quality

—

on beneficial uses and users of groundwater may include: increased costs to treat groundwater to drinking
water standards if it is to be used as a potable supply source; 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 COCs 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 discussed in Section 5.2.1 Existing Monitoring Programs in the Olcese GSA Area, the District conducts
groundwater quality sampling and monitoring for its own agricultural water management program, and
the Anne Sippi Clinic conducts source water quality monitoring as part of its compliance with its public
water system permit. These groundwater quality monitoring programs are expected to continue during
the SMGA implementation horizon and will be incorporated into future SGMA reporting and analysis.

13.5. Undesirable Results for Land Subsidence

The original 2020 basin-wide definition of URs for Land Subsidence is as follows;

_ T I e = T S ___

“The point at which significant and unreasonable impacts, as determined by a subsidence
rate and extent in the basin, that affects the surface land uses or critical infrastructure._

This is determined when subsidence results in significant and unreasonable impacts to
critical infrastructure as indicated by monitoring points established by a basin wide
coordinated GSP subsidence monitoring plan.”

Qs part of the basin-wide coordinated efforts to address the comments in DWR’s 2022 determination letter /'

on the Kern Subbasin GSPs, additional language regarding Undesirable Results has been developed,
including the following:

“The Subbasin definition of an undesirable result for land subsidence is the point at which
the amount of inelastic subsidence, if caused by SGMA-related Subbasin groundwater
extractions, creates a significant and unreasonable impact (requiring either retrofitting or
replacement to a point that is economically unfeasible to the beneficial users) to surface
land uses or critical infrastructure. A significant loss in functionality that could be
mitigated through retrofitting and is considered economically feasible to the beneficial
users would not be considered undesirable.”

Furthermore:
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“The Kern Subbasin has adopted two classifications for critical infrastructure: Regional
Critical Infrastructure and Management Area Critical Infrastructure.

Regional Critical Infrastructure is defined as 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 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 defined as 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 basin-wide definitions of Undesirable Results for Land Subsidence are also found in Coordination
Agreement and appendices thereto (Appendix J).

13.5.1. Identification of Beneficial Users

Within the Olcese GSA Area, the only beneficial user potentially affected by URs for Land Subsidence is the
Olcese Water District that relies on its gravity-driven canal to convey water to its Rio Bravo Hydroelectric
Plant and for irrigation purposes. The canal is thus considered Management Area Critical Infrastructure,
although it should be noted that Olcese Water District could still obtain water from the Kern River for
irrigation purposes even without the canal, and there have been no known occurrences of land subsidence
causing any significant impacts in the Olcese GSA Area (see Section 8.5 Land Subsidence). The District
conducts periodic monitoring of the elevation of survey benchmarks along its canal and at the Rio Bravo
Hydroelectric Plant as part of its compliance with its license from the Federal Energy Regulatory
Commission (FERC).

13.5.2. Potential Causes of Undesirable Results

23 CCR § 354.26(b)(1)

Per the GSP Emergency Regulations (23 CCR § 354.26(b)(1)), land subsidence can be caused by several

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

URs due to Land Subsidence are generally the same as the potential causes listed above for URs dueto - {De'eted: Undesirable Results
Chronic Lowering of Groundwater Levels. As discussed in Section 8.5 Land Subsidence, there have been - {Demted; Undesirable Results

no known occurrences of land subsidence causing any significant impacts within the Olcese GSA Area.
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13.5.3. Criteria Used to Define Undesirable Results

M 23 CCR § 354.26(b)(2)

Per the GSP Emergency Regulations (23 CCR § 354.26(b)(2)), the basin-wide definition of URs refers to

_ T

significant and unreasonable impacts to critical infrastructure. As discussed above, the Olcese Water

District canal is considered Management Area Critical Infrastructure, and a loss of significant functionality

{Deleted: Undesirable Results

Deleted: there is no “critical infrastructure” within

Deleted: GSA

Undesirable Result. For purposes of this Olcese GSP, the loss of significant functionality is determined to "

be a reduction in capacity of 25%. As discussed further in Section 14.5 Minimum Threshold for Land
Subsidence, the reduction in capacity is translated for SMC development purposes into a change in
differential elevation between monitoring points based on the relationship between capacity and channel
slope.

13.5.4. Potential Effects of Undesirable Results

M 23 CCR § 354.26(b)(3)

Per the GSP Emergency Regulations (23 CCR § 354.26(b)(3)), potential effects of URs caused by land
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subsidence within the Olcese GSA Area may include damage to gravity-driven water conveyance -
- ‘[Deleted: Undesirable Results
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Olcese GSA Area as part...

{Deleted: no monitoring points are included within the

\\‘ \ | Deleted: the basin-wide coordinated GSP

transportation infrastructure; utility infrastructure (i.e., gas pipelines); and water storage infrastructure, '

including shallow ponds used for temporary storage of imported water supplies. Potential effects could
also include damage to below-ground infrastructure including groundwater well casings. As noted above
and in Section 8.5 Land Subsidence, available data from regional and local monitoring indicate that there
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indicator been developed for the Olcese GSA Area.

Based on available data and information, depletion of interconnected surface water has not been
observed within the Olcese GSA Area. As described in Section 7.1.4 Principal Aquifers and Aquitards and
Section 8.6 Interconnected Surface Water Systems, multiple lines of evidence (i.e., water quality data,
hydrostratigraphy, and water levels) suggest that the principal aquifer is hydraulically separated from the
Shallow Alluvium and surface water bodies interconnected thereto. However, as described in Section 18
Projects and Management Actions, a study to monitor groundwater levels in the Shallow Alluvium zone
during regular seasonal pumping from the Olcese Sand Aquifer Unit will allow the District to further
evaluate the degree of hydraulic connection between the principal aquifer and the Shallow Alluvium and
surface water bodies interconnected thereto.
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13.6.1. Potential Causes of Undesirable Results

M 23 CCR § 354.26(b)(1)

Per the GSP Emergency Regulations (23 CCR § 354.26(b)(1)), Depletion of Interconnected Surface Water is
generally correlated to Chronic Lowering of Groundwater Levels in an interconnected groundwater aquifer
system. Therefore, the potential causes of URs due to Depletion of Interconnected Surface Water would

—__2

be generally the same as the potential causes listed above for URs due to Chronic Lowering of
Groundwater Levels (i.e., increased groundwater pumping and reduced recharge). However, as discussed
above, the degree of hydraulic connection between the principal aquifer from which pumping occurs
(Olcese Sand Aquifer Unit) and the Shallow Alluvium and interconnected surface water is unknown but
suspected to be small based on available information on water quality, water levels and hydrostratigraphy.
Because there is no known pumping from the Shallow Alluvium, there does not appear to be any active

potential causes for URs due to Depletion of Interconnected Surface Water.

e T Y N e e e e,

13.6.2. Criteria Used to Define Undesirable Results

23 CCR § 354.26(b)(2)

Per the GSP Emergency Regulations (23 CCR §354.26(b)(2)), the description of URs must include a

—__0 R

quantitative description of the combination of Minimum Threshold exceedances that constitute and UR.

quantitative definition of URs presented herein. A project to install a shallow groundwater monitoring well

e e T Y e T T e T B

to assess the degree of hydraulic connection between the principal aquifer (Olcese Sand Aquifer Unit) and
Shallow Alluvium is included in Section 18 Projects and Management Actions. If results from that project
indicate a hydraulic connection between the two zones does exist, and that changes to groundwater level
conditions in the Olcese Sand Aquifer Unit are likely to have an effect on Shallow Alluvium groundwater
levels and interconnected surface water, the criteria necessary for definition of URs for Depletion of
Interconnected Surface Water will be revisited.

13.6.3. Potential Effects of Undesirable Results

1 23 CCR § 354.26(b)(3)

Per the GSP Emergency Regulations (23 CCR § 354.26(b)(3)), potential effects of URs of Depletion of

—__ =TT

Interconnected Surface Water may include reduced surface water flows to support downstream or in-

Area.
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14. MINIMUM THRESHOLDS

23 CCR § 354.28(a)

Minimum Thresholds_(MTs) are the numeric criteria for each Sustainability Indicator that, if exceeded,

As shown in Table SMC-2,

v

locations, or not at all, depending on the Sustainability Indicator. Where appropriate, the MTs for the

—_ L T

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” (Department
of Water Resources [DWR] Sustainable Management Criteria Best Management Practices [BMP]; DWR,

2017).

v.

Table SMC-2. Spatial Scale of Minimum Threshold Definition

Sustainability
Indicator

Spatial Scale of Minimum

Threshold Definition

Notes

Chronic Lowering
of Groundwater
Levels

Representative Monitoring

Site (RMS, i.e., well)

sustainability indicator

Reduction of

Olcese GSA Area

MTs are based on groundwater level data from

Groundwater the two RMS for Chronic Loweringof
Storage Groundwater Levels

Seawater Not applicable Sustainability indicator not applicable within the
Intrusion Kern Subbasin

Degraded Water
Quality

indicator

_Monitoring for groundwater quality at selected
locations will continue as part of State Water
Resources Control Board (SWRCB) regulatory
compliance and District agricultural water

management

Land Subsidence

Two survey benchmark

the Rio Bravo Hydroelectric Plant

Depletion of
Interconnected
Surface Water

indicator

_Monitoring of groundwater levels in a shallow
well installed as part of GSP implementation will
be used to evaluate connection between Shallow
Alluvium and principal aquifer (Olcese Sand

Aquifer Unit)
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14.1. Minimum Threshold for Chronic Lowering of Groundwater Levels
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. Consistent with the GSP

Levels in Olcese GSA Area is based on consideration of URs. There are no state, federal, or local standards
that relate to this Sustainability Indicator.

Given the potential effects of URs for Chronic Lowering of Groundwater Levels, discussed in Section 13.1.3

— T Y Y e Y Y Y T ey e L e T

Unit (i.e., for consideration of impacts to beneficial users). MTs for the two representative monitoring

_ T e Y e Y e

sites are defined as shown in Table SMC-3 and Figure SMC-1.

A

Table SMC-3. Minimum Thresholds for Chronic Lowering of Groundwater Levels

v

Minimum Threshold

Representative Monitoring Site (ft msl) Basis

Well #4 71.90 Elevation of top of screen of Well #2, the
shallowest screened irrigation well in the
principal aquifer in the Olcese GSA Area

Canyon View Ranch Well 532.80 Elevation of top of screen of the Canyon
View Ranch Well, the only domestic water
supply well in the Olcese GSA Area

screened within the Olcese Sand Aquifer Unit. As discussed in Section 8.1 Groundwater Elevations and
Flow Direction and Section 8.2 Change in Groundwater Storage, groundwater levels have varied over a
range of approximately 118 feet and appear to be influenced by both groundwater pumping volumes and
climatic variability. No long-term downwards trends in groundwater levels are apparent in the available
data. Land use and groundwater use from the principal aquifer within the Olcese GSA 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. Climate change could also result in reduced recharge of
precipitation to Olcese Sand Aquifer Unit outcrops within and outside of the GSA area.

As discussed further below in Section 18 Projects and Management Actions and in Appendix I, a new
shallow monitoring well (MWS-1) has been installed in the vicinity of Wells #2 and #3 and will be
monitored for a period of time during the irrigation pumping season to assess the degree of potential
hydraulic connection between the Olcese Sand Aquifer Unit and the Shallow Alluvium. At this time, this
shallow well monitoring location is not considered a Representative Monitoring Site for Chronic Lowering
of Groundwater Levels, and no MT for this sustainability indicator is defined at this location. If monitoring

— e e e T e e D Y e

indicates that there is a significant degree of hydraulic connection, and that pumping from the principal
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aquifer could lead to significant and unreasonable lowering of groundwater levels in the Shallow Alluvium,

14.2. Minimum Threshold for Reduction of Groundwater Storage

23 CCR § 354.28(c)(2)

the volume of water that can be withdrawn without causing conditions that may lead to URs. Because the

—_— T T -

amount of groundwater in storage is directly, if not linearly, related to groundwater levels, Reduction of
Groundwater Storage is closely tied to Chronic Lowering of Groundwater Levels. It is therefore logical to

trends, water year types, and projected water use. There are no state, federal, or local standards that
relate to this Sustainability Indicator.

of “usable storage” above the MT for Chronic Lowering of Groundwater Levels. This volume is calculated

— Z T Y e e e Y e e e e e T T R -

based on the following data and assumptions:
e Area of Olcese GSA Area (approximately 3,206 acres)
e Storage coefficient (0.01)

e Groundwater levels in July 2017 in Well #4 and the Canyon View Ranch Well (i.e., the
Representative Monitoring Sites for Chronic Lowering of Groundwater Levels)

e The MTs for Chronic Lowering of Groundwater Levels at each Representative Monitoring Site
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(AF). This volume corresponds to the volume that would be pumped in roughly eight years of pumping at
the long-term historical average rate of 873 AFY, assuming no inflow to the system. Measurement and
monitoring of this indicator will be based on the measurement of groundwater levels as a proxy.

14.3. Minimum Threshold for Seawater Intrusion

23 CCR § 354.28(c)(3)
M 23 CCR § 354.28(e)

The GSP Emergency Regulations (23 CCR § 354.28(e)) 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”. Because the Kern County Subbasin (Department of Water

AT s o o —— T e

seawater intrusion is not present and not likely to occur, the Seawater Intrusion Sustainability Indicator is
not applicable to the Kern Subbasin, and therefore no SMCs for this Sustainability Indicator are defined in
the Olcese GSA Area.
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14.4. Minimum Threshold for Degraded Water Quality
M 23 CCR § 354.28(c)(4)

Because there are no observable mechanisms by which water management actions by the Olcese GSA

could affect groundwater quality conditions within the Olcese GSA Area, URs for Degraded Water Quality - {Deleted: Undesirable Results

=" o TV Y TTERE R

Section 13.4 Undesirable Results for Degraded Water Quality, activities already being undertaken as part
of other regulatory compliance efforts (i.e., monitoring groundwater quality at the Anne Sippi Clinic, the
only public water system in the Olcese GSA Area, and routine monitoring of groundwater quality in Olcese
Water District irrigation wells as part of agricultural water management) will continue during the SGMA
implementation timeframe. If a causal nexus between groundwater quality and water management

-~ /[ Deleted: Minimum Thresholds

activities is discovered, the criteria for development of URs and MTs for Degraded Water Quality will be - {Deleted: Undesirable Results
- {Deleted: Minimum Thresholds
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revisited.
14.5. Minimum Threshold for Land Subsidence

23 CCR § 354.28(c)(5)

- {Formatted: Font: Bold

Ny
\

- \[ Deleted: 13.5

District _canal is considered to be Management Area Critical Infrastructure, and therefore MTs are \\\\{Formatted:Font: Bold

established based on the criteria for URs described in Section 13.5 Undesirable Results for Land
Subsidence.

Flow velocity and discharge in an open channel such as the Olcese Water District canal is proportional to
the square root of slope, per Manning’s equation. The slope of the canal as constructed is 0.0005 feet per
foot (ft/ft) along its entirety. A given percentage reduction in canal capacity due to differential subsidence
would occur if the square root of the slope between two points on the canal were to be reduced by that

subsidence caused by groundwater extractions)3® which in turn equates to a 25% reduction in the square
root of slope, or a 43.75% reduction in actual slope to 0.000281 ft/ft. To define the MT, this reduction in
slope is applied to a set of two monitoring locations a known distance apart along the canal centerline to
determine the change in relative elevation difference corresponding to the MT.

\

approximately 3,416 ft apart along the canal centerline, and therefore the difference in elevation based

on the design slope (0.0005 ft/ft) is 1.71 ft. At the reduced slope corresponding to the MT (0.000281 ft/ft),
the elevation difference would be 0.96 ft. Therefore, the MT for subsidence is determined to be a change
in relative elevation difference of 0.75 ft (i.e., 1.71 ft - 0.96 ft) between the two selected monitoring points.
In other words, an MT exceedance would occur if the upstream location experienced 0.75 ft more
subsidence than the downstream location (which would result in a reduction in slope of 43.75% and a
reduction in channel capacity of 25% which is the UR criterion).

39 Reduction in canal capacity due to causes other than inelastic subsidence due to groundwater extraction (e.g., sedimentation,

\

\

\

\

L

Deleted: Undesirable Results for Land Subsidence, there is
no evidence of critical infrastructure within the Olcese GSA
Area having been affected by land subsidence, and

\

Deleted: For this reason, no Minimum Threshold for Land
Subsidence

|

Deleted: Pursuant to GSP Emergency Regulations, a
monitoring network of benchmark locations for monitoring
land subsidence will be developed, as described further in
Section 16.1.5

Deleted: . If land subsidence is observed that has the
potential to substantially interfere with 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.{

tectonic activity, etc.) is not considered a UR for Land Subsidence.
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14.6. Minimum Threshold for Depletions of Interconnected Surface Water

[ 23 CCR § 354.28(c)(6)
23 CCR § 354.28(e)

As discussed in Section 13.6 Undesirable Results for Depletions of Interconnected Surface Water, the
potential for URs for this sustainability indicator is limited due to the hydrogeologic conditions in the
Olcese GSA Area that limit hydraulic connectivity between groundwater in the Olcese Sand Aquifer and
groundwater and interconnected surface water in the Shallow Alluvium. As described in Section 7.1.4
Principal Aquifers and Aquitards and Section 8.6 Interconnected Surface Water Systems, multiple lines
of evidence (i.e., water quality data, hydrostratigraphy, and water levels) suggest that the principal aquifer

is hydraulically separated from the Shallow Alluvium For this reason, no MT for Depletion of

j - {Deleted: Undesirable Results

— T _TEMERE T —~

Interconnected Surface Water is defined herein.

s discussed above in Section 13.6 Undesirable Results for Depletions of Interconnected Surface Water,

a project to install a shallow groundwater monitoring well to assess the degree of hydraulic connection
between the principal aquifer (Olcese Sand Aquifer Unit) and Shallow Alluvium is included in Section 18
Projects and Management Actions. If results from that project indicate a hydraulic connection between

the two zones does exist, and that changes to groundwater level conditions in the Olcese Sand Aquifer
Unit are likely to have an effect on Shallow Alluvium groundwater levels and interconnected surface water,

the criteria for defining URs for Depletion of Interconnected Surface Water will be revisited, and MTs for

{ Deleted: Minimum Threshold

~_— { Moved (insertion) [7]

Depletion of Interconnected Surface Water will be developed, as appropriate. It is likely that any MT for _ - {Moved (insertion) [8]

this_sustainability indicator would use groundwater levels measured in the shallow groundwater

monitoring well as a proxy, pursuant to GSP Emergency Regulations (23 CCR § 354.28(d)) and as further
described in the DWR Sustainable Management Criteria BMP (DWR, 2017).
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15. MEASURABLE OBJECTIVES AND INTERIM MILESTONES

23 CCR § 354.30(a)
[ 23 CCR § 354.30(b)

This section discusses the development of Measurable Objectives (MOs) and Interim Milestones (IMs) for
all relevant Sustainability Indicators in the Olcese GSA Area.

15.1. Measurable Objective and Interim Milestones for Chronic Lowering of Groundwater

- {Moved (insertion) [9]

15.1.1. Measurable Objectives for Chronic Lowering of Groundwater Levels
M 23 CCR § 354.30(c)

~_— { Moved (insertion) [10]

40 feet below the levels that were observed in representative monitoring sites in July 2017. The rationale
for this is as follows:

e Groundwater level data from prior to the Sustainable Groundwater Management Act (SGMA)
effective date (1 January 2015) are not available for the two Representative Monitoring Sites
(RMS), but data from July 2017 are available;

e Based on groundwater level data from Olcese Water District Wells #2 and #3, due to relatively wet
conditions in 2016 and 2017, groundwater levels in July 2017 were higher than they were in 2016
and 2015, and also likely higher than they were in 2014, the year preceding the SGMA effective
date.?® This suggests that groundwater levels at the two RMS in 2014 would also have been lower
than the measured levels in July 2017;

e Because Minimum Thresholds (MTs) for Chronic Lowering of Groundwater Levels are set based on
the elevation of the top of the well screens in two representative wells (i.e., the Canyon View Ranch
Well and Well #2 which is used to define the MT for Well #4), which are more than 40 feet below
the July 2017 levels, setting MOs at 40 feet below the July 2017 levels will provide an adequate
Margin of Operational Flexibility;

e Results from the projected water budget analysis (see Section 9.4 Projected Water Budget)
suggest that climate change may result in groundwater level decline rates of -0.3 feet per year
(ft/yr) under the 2030 climate scenario and -3.5 ft/yr under the central tendency 2070 scenario. A
MO set 40 feet below July 2017 levels translates to an average annual decline rate of approximately
-1.8 ft/yr, and therefore is consistent with the range of potential effects of climate change; and

e Because the MOs are set at levels that are above historical lows, and no Undesirable Results (URs)
for this sustainability indicator have been observed even at historical lows, setting the MO at these
levels will ensure sustainable groundwater management within the Olcese GSA Area and will not
interfere with achieving sustainable groundwater management in adjacent areas of the Kern
County Subbasin (Department of Water Resources [DWR] Basin No. 5-022.14; “Kern Subbasin”).

4% Groundwater levels were approximately 40 feet lower in both Well #2 and Well # in July 2015 than they were in July 2017. | { Deleted: January 2020
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[ 23 CCR § 354.30(e)

IMs for Chronic Lowering of Groundwater Levels are defined herein based on a linear interpolation
between the Fall 2017 groundwater levels and the MT. Table SMC-4 below presents the MOs and |Ms for
Chronic Lowering of Groundwater Levels. Figure SMC-1 also shows the MOs at the representative
monitoring locations.

Representative Interim Milestone | Interim Milestone | Interim Milestone Measurable

Monitoring Site #1 (2025) (ft msl) | #2(2030) (ft msl) | #3(2035) (ft msl) | Objective (ft msl)
Well #4 388.04 379.16 370.28 361.40
Canyon View 629.15 620.27 611.39 602.51
Ranch Well

15.2. Measurable Objective for Reduction of Groundwater Storage

[ 23 CCR § 354.30(c)
23 CCR § 354.30(d)

Because groundwater levels are used as a proxy for monitoring change in storage, the MO for Reduction
of Groundwater Storage is defined as the change in groundwater storage over the SGMA implementation
period that would occur if water levels in the RMS wells reached the MO for Chronic Lowering of
Groundwater Levels discussed above, This volume of storage is calculated to be 1,280 AF, using the same

calculation methods used in Section 14.2 Minimum Threshold for Reduction of Groundwater Storage.

Therefore, the MO for Reduction of Groundwater Storage is set at -1,280 AF.

15.3. Measurable Objective for Seawater Intrusion

This sustainability indicator is not applicable to the Kern Subbasin, and no URs, MTs, MOs, or IMs are
defined for this indicator.

[ 23 CCR § 354.30(c)

As discussed above in Section 13.4 Undesirable Results for Degraded Water Quality, there are no
significant and unreasonable effects of Degraded Water Quality on beneficial uses and users of
groundwater in the Olcese GSA Area that are related to human-driven water management actions, as
opposed to natural processes. For this reason, sustainable management criteria (SMCs) for this
sustainability indicator are not applicable to this area, and no URs, MTs, MOs, or IMs are defined for this

indicator, As discussed above in Section 13.4 Undesirable Results for Degraded Water Quality, activities

already being undertaken as part of other regulatory compliance efforts (i.e., monitoring groundwater
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quality at the Anne Sippi Clinic, the only public water system in the Olcese GSA Area, and routine {Moved (insertion) [17]
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MONITORING NETWORK

16. MONITORING NETWORK
M 23 CCR § 354.32

This section describes the monitoring network designed for the Olcese Groundwater Sustainability Agency
(Olcese GSA) Area, subsequently referred to as Monitoring Network. Pursuant to the Groundwater
Sustainability Plan (GSP) Emergency Regulations, the Monitoring Network objective is to collect sufficient
data for the correct assessment of the sustainability indicators relevant to the Olcese GSA Area (see
Section 13 Undesirable Results), and the impacts to the beneficial users of groundwater. Per the GSP
Emergency Regulations (23 CCR § 354.32(e)), the Monitoring Network incorporates the Olcese GSA
California Statewide Groundwater Elevation Monitoring (CASGEM) Monitoring Plan (included herein as
Appendix H) and includes additional components to comply with the GSP Emergency Regulations.

16.1. Description of Monitoring Network

23 CCR § 354.34(a)
M 23 CCR § 354.34(b)
B 23 CCR § 354.34(d)
23 CCR § 354.34(f)

The Olcese GSA Monitoring Network for Sustainable Groundwater Management Act (SGMA) compliance
purposes consists of two existing Olcese Water District (District) production wells that are part of the
CASGEM Monitoring Network (Well #4 and Canyon View Ranch Well). Groundwater levels will be
measured in these two wells at least bi-annually (spring and fall) to allow for characterization of
groundwater conditions during seasonal highs and lows. Additionally, two other existing District
productions wells, Well #2 and Well #3, and a new shallow monitoring well (MWS-1) that was recently
installed (2019) as part of the Olcese GSA’s planned Projects and Management Actions to monitor
groundwater levels in the Shallow Alluvium, will be monitored to provide additional information to
support management decisions in the Olcese GSA (see Figure MN-1). However, those wells are not
considered part of the SGMA compliance Monitoring Network.*? As discussed in Section 18 Projects and
Management Actions, if results from monitoring of well MWS-1 show that a hydraulic connection
between the Olcese Sand Aquifer Unit and the Shallow Alluvium does exist, an additional shallow
monitoring well will be installed and monitored. The Monitoring Network also includes two benchmark
survey locations along the District’s canal, data from which are used to assess Undesirable Results (URs)
for Land Subsidence.

established Minimum Thresholds (MTs) defined in Section 14 and progress toward achieving the
Measurable Objectives (MOs) defined in Section 15. The purpose of monitoring water levels in the new

42 Well #2 and Well #3 have historically been monitored using an air-line measurement method and the wells do not have
adequate space in the well head to employ a sounding wire, necessary to measure with an accuracy of at least 0.1 feet (Per §
352.4(a)(3) Data and Reporting Standards), therefore, these wells are not included in the SGMA compliance Monitoring
Network.
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shallow monitoring well MWS-1 is to provide information to assess the degree of hydraulic connection, if
any, between the Olcese Sand Aquifer Unit and the Shallow Alluvium and associated interconnected
surface water and Groundwater Dependent Ecosystems (GDEs) (see Section 16.1.6).

16.1.1. Monitoring Network for Chronic Lowering of Groundwater Levels

M 23 CCR § 354.34(c)(1)

Consistent with the Olcese GSA CASGEM Monitoring Plan, Well #4 was selected as a monitoring well due
toits location on the western side of the Olcese GSA Area, and because it has the deepest screened interval
of all District wells (i.e., screened from 860 to 2,000 feet below ground surface [ft bgs]). This will provide
for adequate monitoring of groundwater conditions within the deeper portion of the Olcese Sands Aquifer
Unit on the western side of the Olcese GSA Area. This well was recently installed in 2016 and contains a
dedicated sounding tube for measuring water levels with an electric sounding tape.

The Canyon View Ranch well was selected as a monitoring well due to its location on the eastern side of
the Olcese GSA Area, and because it has the shallowest screened interval of all District wells (i.e., from 140
to 340 ft bgs). This will provide for adequate monitoring of groundwater conditions within the shallow
portion of the Olcese Sands Aquifer Unit on the eastern side of the Olcese GSA Area. Though this well has
not historically been monitored for groundwater elevations, it is part of the approved CASGEM network,
and the well head contains ample space to install a sounding tube for measuring water levels using an
electric sounding tape.

Though District Wells #2 and #3 have historically been monitored, these wells do not have adequate space
in the well head to employ a sounding wire required to collect data compliant with GSP Emergency
Regulations (23 CCR § 352.4). However, these wells will serve as additional monitoring locations (not part
of the SGMA compliance Monitoring Network) to provide groundwater level data to improve the estimate
of flow directions, and hydraulic gradients*® in the Olcese GSA Area.

The new shallow monitoring well (MWS-1) is installed in the Shallow Alluvium in close proximity to Well
#2 and the Kern River (see Figure MN-1). Monitoring groundwater levels in the Shallow Alluvium,
proximate to a well extracting from the Olcese Sand Aquifer, will serve to assess the connection and
possible impacts on the Shallow Alluvium due to groundwater extraction from the Olcese Sand Aquifer
Unit.

If results from monitoring of well MWS-1 indicate a possible hydraulic connection between the Olcese
Sand Aquifer Unit and the Shallow Alluvium, an additional shallow monitoring well (MWS-2) for the
Shallow Alluvium will be installed in the vicinity of the potential GDEs along Cottonwood Creek and
regularly monitored for groundwater levels. The purpose of this well, if installed, will be to expand the
understanding of the Shallow Alluvium, its relationship with potential GDEs in the Olcese GSA Area, and
the possible impacts of extraction from the Olcese Sand Aquifer Unit on the Shallow Alluvium.

Details of the Monitoring Network for Chronic Lowering of Groundwater Levels, and additional monitoring

the this sustainability indicator are described in Section 14 and 15, respectively. Monitoring Protocols are

LT At et il Al i e bl = B b

adopted from the Olcese GSA CASGEM Monitoring Plan, presented as an appendix in this GSP (see

43 Groundwater outflows in the Olcese GSA Area have been identified as a data gap, a better estimation of hydraulic gradients
would help to improve the Water Budget Model.
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Appendix H).

Monitoring Well Density

According to DWR’s Monitoring Network and Identification of Data Gaps Best Management Practices
(BMP) (DWR, 2016c), monitoring well density should be between 0.2 and ten wells per 100 square miles.
The Olcese GSA Monitoring Network is compliant with these criteria, having two wells per five square
miles** in the principal aquifer, and one well per five square miles in the Shallow Alluvium.

Monitoring Schedule

Water levels will be measured bi-annually (spring and fall) to, among other things, document seasonal
fluctuationsin groundwater levels. Monitoring will be conducted consistent with the Monitoring Protocols
included in the Kern County Subbasin Coordination Agreement and appendices thereto (see Appendix J).
Specifically, spring levels will be measured in March to represent a seasonal high prior to summer
irrigation demands. Fall levels will be measured in October to represent a seasonal low after the summer
irrigation demands.

16.1.2. Monitoring Network for Reduction of Groundwater Storage

M 23 CCR § 354.34(c)(2)

Groundwater level data obtained from Well #4 and Canyon View Ranch Well will be used to provide an

estimate of the change in groundwater storage within the principal aquifer. This monitoring approach is
appropriate, as the Chronic Lowering of Groundwater Levels Sustainability Indicator serves as a proxy for

Groundwater Storage).

16.1.3. Monitoring Network for Seawater Intrusion

23 CCR § 354.34(c)(3)
B 23 CCR § 354.34(j)

Because the Kern County Subbasin (Department of Water Resources [DWR] Basin No. 5-022.14; “Kern
Subbasin”) 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 Kern Subbasin, and therefore

16.1.4.  Monitoring Network for Degraded Water Quality

M 23 CCR § 354.34(c)(4)

water quality issues that would have any significant or unreasonable effects on beneficial uses/users.
Therefore, Degraded Water Quality is not considered a sustainability indicator of concern_in the Olcese
GSA Area. However, the District will continue monitoring water quality periodically as part of its own

4 The Olcese GSA Area (3,206 acres) is equivalent to approximately 5 square miles.
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agricultural water management activities, and the data will be used to identify if a change in the water
quality trend occurs.

Canyon View Ranch Well, as a public water system supply well, is subject to water quality monitoring
requirements under the State Water Resources Control Board (SWRCB) Drinking Water Program. Water
quality analysis is reported on the California Drinking Water Watch along with the monitoring schedule.

16.1.5. Monitoring Network for Land Subsidence

M 23 CCR § 354.34(c)(5)

There has been no evidence of land subsidence in the Olcese GSA Area portion of the Kern Subbasin. As
discussed in Section 8.5 Land Subsidence, the NASA JPL InSAR dataset shows very low values of change in

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e YT T T e e T

ground surface elevation (inclusive of zero) suggesting that land subsidence in this area is negligible.

,,,,,,,,,,,,,,,,,,,,,,, -
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the canal’s capacity and the relationship between capacity and channel slope. The SMCs are based on the \\\\{ Deleted: Area. The

change in relative elevation difference at two monitoring points along the canal.

The District conducts periodic surveys (approximately every five years) of ground surface elevation at
benchmark locations along its canal and at its hydroelectric power plant facility as part of its compliance
with its license from the Federal Energy Regulatory Commission. The Monitoring Network for Land
Subsidence in this Olcese GSP leverages this existing monitoring program through the use of two of those
benchmark survey locations. The two locations that comprise the Monitoring Network for Land
Subsidence are identified as points 55 and 93 on the map included in Appendix F. Point 55 is located near
the midpoint of the canal (at/near Station 55+11.13) close to Olcese Water District’s Well #2. Point 93 is
located at/near the downstream end of the canal (at/near Station 89+27.14). Both benchmark survey
locations are concrete nails in the side of the canal.

16.1.6.  Monitoring Network for Depletions of Interconnected Surface Water

M 23 CCR § 354.34(c)(6)
23 CCR § 354.34(j)

As described in Section 7.1.4 Principal Aquifers and Aquitards and Section 8.6 Interconnected Surface
Water Systems, multiple lines of evidence (i.e., water quality data, hydrostratigraphy, and water levels)
suggest that the principal aquifer is hydraulically separated from the Shallow Alluvium. For this reason, no
Undesirable Result for this Sustainability Indicator are defined in the Olcese GSA Area.

If current water use conditions change, and the Shallow Alluvium becomes a significant source of water
in the Olcese GSA Area, or if monitoring of shallow well MWS-1 indicates that a hydraulic connection does
in fact exit between the Olcese Sand Aquifer Unit and the Shallow Alluvium, SMCs for Depletion of
Interconnected Surface Water will be revisited, and the Monitoring Network will be adjusted accordingly,
including installation of an additional shallow monitoring well. It is anticipated that such monitoring would
include the Kern River and Cottonwood Creek stream flows (possibly by measurement of surface water
stage), spring flows and other relevant characteristics of GDEs in the Olcese GSA Area.
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16.2. Monitoring Protocols for Data Collection and Monitoring
M 23 CCR § 352.2

The monitoring protocols that will be followed for SGMA compliance purposes under this GSP are
consistent with those described in the Olcese GSA CASGEM Monitoring Plan, attached to this GSP for
reference (see Appendix H). These protocols are also consistent with those described in the Coordination

16.3. Representative Monitoring
M 23 CCR § 354.36

Well #4 and Canyon View Ranch Well are considered to be representative of groundwater conditions in
the Olcese Sand Aquifer Unit, and Minimum Thresholds and Measurable Objectives have been defined for
these two well locations (see Section 14 and Section 15). Groundwater level measurements of these wells
will be used to estimate annual change in storage in the Olcese GSA portion of the Kern Subbasin.

The new shallow monitoring well, MWS-1, installed in 2019 and included in the Monitoring Network, is
not representative of groundwater conditions in the Principal Aquifer (Olcese Sand Aquifer Unit). Rather,
it is included in the Monitoring Network to assess the connection between the Shallow Alluvium and the
Olcese Sand Aquifer Unit, as described further in Section 18 Projects and Management Actions.

16.4. Assessment and Improvement of Monitoring Network
M 23 CCR § 354.38

16.4.1. Review and Evaluation of the Monitoring network

Per the GSP Emergency Regulations, the monitoring network will be evaluated at least every five years, in
relation the circumstances described in 23 CCR § 354.38(e), and will be adjusted, as necessary, by the
Olcese GSA.

16.4.2. Identification, Description, and Steps to Fill Data Gaps

Though having two wells monitoring the Olcese Sand Aquifer in the Olcese GSA Area is consistent with
the recommended monitoring well density in DWR’s Monitoring Networks and Identification of Data Gaps
Best Management Practices (BMP) (DWR, 2016c), two data points are not enough to estimate
groundwater flow direction or hydraulic gradients. Given that the Canyon View Ranch Well is screened
within the shallower portion of the principal aquifer and Well #4 is screened in the deeper portion,
calculating gradients using only these two points might lead to an overestimation in the magnitude of the
gradient. For this reason, two additional wells (District wells #2 and #3) will be monitored as non SGMA-
compliance wells to provide additional information to estimate hydraulic gradients. Subsequent
evaluation of the monitoring network will consider whether the information provided by these wells
improves estimates of flow direction and hydraulic gradients.
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16.5. Monitoring Reports
M 23 CCR § 354.40

Monitoring data will be stored in the data management system (DMS) developed for the Olcese GSA. A
copy of the monitoring data will be included in the Annual Report and submitted electronically to DWR in
coordination with the other basin GSAs.
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PROJECTS AND MANAGEMENT ACTIONS

17. INTRODUCTION TO PROJECTS AND MANAGEMENT ACTIONS
23 CCR § 354.42

This section presents the Projects and Management Actions (P/MAs) proposed by the Olcese
Groundwater Sustainability Agency (Olcese GSA) to support achievement of the sustainability goal within
the Olcese GSA Area. As discussed in earlier sections, groundwater conditions within the Olcese GSA Area
are relatively stable and do not indicate overdraft conditions, and therefore P/MAs to address overdraft
conditions are not necessary. Furthermore, no Undesirable Results for any applicable sustainability
indicators have occurred, based on available data.

That being said, the existing monitoring infrastructure is not fully sufficient to conclusively determine that
Undesirable Results are not occurring or would not occur in the future. Therefore, the primary objective
of the P/MAs described below is to improve the monitoring infrastructure in order to refine the
understanding of groundwater conditions within the Olcese GSA Area, particularly with respect to
potential hydraulic connection between the principal aquifer (Olcese Sand Aquifer Unit) and the Shallow
Alluvium which is itself closely connected to surface water and the riparian ecosystems along the Kern
River.
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18. PROJECTS AND MANAGEMENT ACTIONS
18.1. List of Projects and Management Actions

23 CCR § 354.44(b)(1)

Per the GSP Emergency Regulations (23 CCR § 354.44), below is a list of the P/MAs that will be undertaken
by the Olcese GSA in support of achieving the Sustainability Goal within the Olcese GSA Area.

Non-contingent Projects and Management Actions

The following P/MAs have been (in the case of project #1) or will be undertaken immediately upon
adoption of this GSP:

1. Install a shallow monitoring well in the vicinity of Olcese Water District production wells #2 and #3
of the purposes of evaluating potential hydraulic connection between the Olcese Sand Aquifer Unit
and the Shallow Alluvium (completed in Summer 2019).

2. Conduct a study, of the potential hydraulic connection between the Olcese Sand Aquifer Unit and
the Shallow Alluvium by monitoring groundwater levels in the new shallow monitoring well and in
Wells #2 and #3 during one or more summertime irrigation pumping season to determine if water
levels in the Shallow Alluvium respond to changes in groundwater levels in the principal aquifer,(in
progress). Data collected to date indicate little to no connection between shallow groundwater

levels and deep aquifer levels or pumping.

Contingent Projects and Management Actions

If results from the study of Shallow Alluvium groundwater level response to pumping in the principal
aquifer (Non-contingent Project #2, above) shows a significant response, the following “contingent”
Projects and Management Actions will be undertaken:

1. Install a second shallow monitoring well in the vicinity of potential GDEs along Cottonwood Creek
and conduct regular (semi-annual) monitoring of groundwater levels for a period of at least three
years to assess potential response groundwater levels in the Shallow Alluvium to pumping of the
principal aquifer.

2. Refine definitions of Undesirable Results, Minimum Thresholds, and Measurable Objectives for
applicable sustainability indicators (i.e., Chronic Lowering of Groundwater Levels and Depletion of
Interconnected Surface Water) based on results from Non-contingent Project #2 and Contingent
Project #1 for inclusion in the first 5-year GSP update.

18.2. Details of Projects and Management Actions

T T L Y e L e e e e

Details of the various Non-contingent and Contingent P/MAs are presented in Table PMA-1. Per the GSP
Emergency Regulations (23 CCR § 354.44(b)), Table PMA-1 includes the following details about each of
the Projects and Management Actions:

e Circumstances for implementation “

e Public noticing
e Permitting and regulatory process
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e Time-table for initiation and completion, and the accrual of expected benefits
e Expected benefits and how they will be evaluated

e How the project or management action will be accomplished. If the projects or management
actions rely on water from outside the jurisdiction of the Agency, an explanation of the source
and reliability of that water shall be included.

e Legal authority required

e Estimated costs for the projects and managements and plans to meet those costs (economic
analysis and finance strategy for projects and management actions)

e Management of groundwater extractions and recharge

e Relationship to additional GSP elements as described in Water Code §10727.4.
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PLAN IMPLEMENTATION

19. PLAN IMPLEMENTATION
23 CCR § 351(y)

Per the GSP Emergency Regulations (23 CCR § 351(y)), “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”. This section describes the activities that will be performed by Olcese Water
District (District) as part of GSP implementation within Olcese Groundwater Sustainability Agency (GSA)
Area, with a focus on the first five years.

Key Groundwater Sustainability Plan (GSP) implementation activities to be undertaken by the District over
the next five years include:

e Monitoring and data collection; «

e Projects & Management Action (P/MA) implementation, including policy development, as
necessary, to support GSP implementation;

e Technical and non-technical coordination with other water management entities within the Kern
County Subbasin (Department of Water Resources [DWR] Basin No. 5-022.14; “Kern Subbasin”);

e Continued outreach and engagement with stakeholders;
e Annual reporting; and

e Evaluation and updates, as necessary, of the District’s GSP as part of the required periodic
evaluations (i.e., “five-year updates”).

Each of these activities is discussed in more detail below.
19.1. Plan Implementation Activities

19.1.1.  Monitoring and Data Collection

As discussed in Section 16 Monitoring Network, successful sustainable groundwater management relies
on a foundation of data to support decision making. As such, collection of data within the Olcese GSA Area
will be a key part of GSP implementation. These data collection efforts include data on applicable
sustainability indicators to be collected from the networks of Representative Monitoring Sites (RMS), 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 16 Monitoring Network discusses the monitoring networks (i.e., Representative Monitoring Sites;
RMS) and protocols that will be used for the applicable sustainability indicators within the Olcese GSA

Area, including Chronic Lowering of Groundwater Levels, Reduction of Groundwater Storage (using -
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networks as part of GSP implementation. Data collected will be incorporated into the District’s own Data
Management System (DMS) for subsequent inclusion in the basin-wide DMS. These data will be used to

support coordination efforts within the Kern Subbasin (e.g., as part of Annual Reports; see Section 19.1.5_ [Deleted: .

Annual Reporting).

Monitoring results at the defined RMS locations will be evaluated against applicable Sustainable

Management Criteria (SMCs; i.e., Undesirable Results [URs], Minimum Thresholds [MTs], and Measurable [Deleted:,

Objectives, [MOs]) to support local management efforts. In addition to the monitoring for groundwater [ Deleted: ,
levels at the RMS locations, the District will continue to collect water quality data from selected wells {Dehted:)

within the Olcese GSA Area in support of its agricultural water operations. Those data collection activities
will also be conducted to support improved local understanding and groundwater management decisions.
If it is determined in the future that SMCs are warranted for this Sustainability Indicator, the GSP will be
amended as such.

The District anticipates that within the first five years of GSP implementation (i.e., in the 2020 — 2025
timeframe), the following efforts related to monitoring will be performed:

e Semi-annual monitoring for water levels at the defined RMS locations, with the potential for i {Formatted: Left

more frequent (i.e., monthly) monitoring and/or monitoring of additional well sites;

e Semi-annual monitoring for water quality at selected District well locations, with the potential for
monitoring of additional well sites; and

e Collection of survey data from the network of benchmark locations, two of which are used to Deleted: <#>Develop a network of subsidence

assess conditions relative to MTs and MOs established in this amended Olcese GSP; and monitoring locations (i.e., benchmarks) and monitor the
benchmarks on a regular (annual) basis to assess

e Coordination of the local DMS with the basin-wide DMS. N potential subsidence within the Olcese GSA Area (this
S activity is one of the non-contingent P/MAs, discussed in
Collection of Other Required Information N Section 18 Projects and Management Actions); and9|
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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 19.1.5 Annual Reportin [Deleted:AnnualReponingy

These other types of information include:

e Groundwater extraction information; and ~ B {Formatted: Left

e Surface water supply data

Groundwater extraction will be measured at each of the District’s supply wells, as it has been historically,
and quantified for inclusion in the Annual Reports consistent with the Coordination Agreement and

Appendices thereto_(see Appendix J). Surface water supply data will be collected, as it has been [Deleted:‘

historically, at the District’s diversion points along the Kern River. All surface water diversions will be
accounted for as to which surface water right they pertain to in support of the basin-wide accounting of
these supply sources.

19.1.2. Project and Management Action Implementation

A main part of GSP implementation will be the implementation of P/MAs to address and prevent potential
Undesirable Results. As described in Section 18 Projects and Management Actions, a set of P/MAs has
been developed whose principal aim is to improve understanding of groundwater conditions within the
Olcese GSA Area (see Table PMA-1, which provides the required details about each P/MA). Initial steps in

implementation of these P/MAs will include performing various planning studies or analyses to refine the { Deleted: January 2020
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concepts into actionable projects. Once the necessary initial studies are completed, P/MAs will undergo,
as necessary, final engineering design and then implementation.

As of the end of WY 2021, the Olcese GSA has completed the following related to implementation of its

planned P/MAs:

Study of Potential Connection Between Shallow Alluvium and Principal Aquifer

The shallow monitoring well installation that is non-contingent P/MA #1 has already been completed in
2019. Details of the new monitoring well are provided in Appendix |, Olcese GSA has also initiated its study

of the potential hydraulic connection between the Olcese Sand Aquifer Unit and the Shallow Alluvium by
monitoring groundwater levels in the new shallow monitoring well and in Wells #2, Steps taken towards

completion of this study have included installation of data-logging pressure transducers collecting high-
frequency water Jevel data since fall 2020, and collection of manual depth to water measurements, along

Deleted: . The next step, which will be performed within
the first year after GSP adoption, will be to conduct a

Deleted: and #3 during one or more summertime
irrigation pumping season to determine if

Deleted: levels in the Shallow Alluvium respond to changes
in

If results indicate a potential connection between the shallow alluvium and the Olcese Sand Aquifer Unit,
an additional shallow monitoring well will be installed and monitored over a period of at least three years
to further assess potential response of groundwater levels in the Shallow Alluvium to pumping of the
principal aquifer (i.e., contingent P/MA #1). Results of these efforts will be documented for inclusion in
the next GSP update (discussed further below).

n addition to the above specific P/MA activities, the District continues to actively participate in the local,

|
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| Deleted: will be

Deleted: levels in the principal aquifer (i.e., non-contingent
P/MA #2).

N { Deleted: , as necessary,

regional and state-wide water market(s) to balance the District’s supplies. The District will also actively '

explore and pursue grant funding source to support other P/MAs listed in Table PMA-1.

19.1.3. Intrabasin Coordination

Just as this GSP 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 will include both technical and non-technical matters, as
discussed below.

Technical Coordination

Continued technical coordination will be 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
technical assumptions. The Olcese GSA will coordinate with other water management entities on technical
matters including, 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;,

e the Basin Study;

e DWR airborne electromagnetic (AEM) data collection effort; and
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e Basin-wide monitoring and reporting efforts.

Non-Technical Coordination

Non-technical coordination will involve matters related to policy, advocacy, governance, and the like.
Olcese GSA representatives will continue to actively participate in coordination meetings with the other
Kern Subbasin GSAs. Specific additional non-technical coordination activities will be pursued, as necessary.

19.1.4.  Stakeholder Engagement

The Olcese GSA’s Stakeholder Communication and Engagement Plan (SCEP; Appendix D) is a key part of
the GSP, and will continue to be refined, updated, and executed during GSP implementation. Anticipated
stakeholder engagement activities include, but are not limited to:

e Regular SGMA updates during Olcese GSA Board meetings; B {Formatted: Left

e Hosting stakeholder workshops, as needed;

e Posting of relevant announcements and information on the Olcese GSA website
(www.olcesewaterdistrict.org); and

e Conducting informational discussions and meetings, as necessary, with interested stakeholders.

19.1.5. Annual Reporting
23 CCR § 356.2(b)(1)(2)(3)

Per the GSP Emergency Regulations (23 CCR § 356.2(b)), 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 will be prepared on the basin-level but will
require input from each local entity, including from Olcese GSA. Activities required at the Olcese GSA level
and the Kern Subbasin level are described below.

Olcese GSA-Level Activities

In support of the annual reporting requirements, the Olcese GSA will provide to the basin-level entity
preparing the reports all monitoring data from the RMS in its designated monitoring networks, as well as
the other required information discussed in the subsection of Section 19.1.1 above entitled Collection of
Other Required Information. The Olcese GSA will also provide 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 will be designated at the basin level to compile and consolidate all of the local information into
annual reports that meet the requirements of the GSP Emergency Regulations (23 CCR § 356.2).

19.1.6. Periodic Evaluations of GSP

23 CCR § 356.4

Per the GSP Emergency Regulations (23 CCR § 356.4), the Olcese GSA will conduct a periodic evaluation

of its GSP, at least every five years, and will modify the GSP as necessary to ensure that the Sustainability . { Deleted: )
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Area. The GSP elements that will be covered in the periodic evaluation are described below. It is
anticipated that, as additional information is collected both locally and basin-wide, the 2025 plan may
require substantial revision, especially on matters related to the water budget, P/MAs and sustainability
criteria.

Sustainability Evaluation

This section will evaluate the current groundwater conditions for each applicable sustainability indicator

within the Olcese GSA Area, including progress toward achieving Interim Milestones (IMVs) and MOs and [Deleted: Measurable Objectives
avoidingURs. [ Deleted: Undesirable Results

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 GSP.

Reconsideration of GSP Elements

Per 23 CCR § 356.4 (c), elements of the GSP, including the Plan Area, Basin Setting, Management Areas,

URs, MTs, and MOs, will be reviewed and revised if necessary. [Deleted: Undesirable Results, Minimum Thresholds
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' [ Deleted: Measurable Objective

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 GSP, or the last five-year assessment, including data obtained to fill
identified data gaps (i.e., such as the data that will be collected pursuant to the proposed P/MAs). As
discussed in the subsection above entitled Reconsideration of GSP Elements, if evaluation of the Basin

Setting, MO, MT, or UR definitions warrant changes to any aspect of the GSP, this new information would [Deleted: Measurable Objective, Minimum Threshold

also be included. [Deleted: Undesirable Results definition

Regqulations or Ordinances

The Olcese GSA possesses the legal authority to implement regulations or ordinances related to the GSP.
This section will provide a description of relevant actions taken by Olcese GSA, including a summary of
related regulations or ordinances.

Legal or Enforcement Actions

This section will summarize legal or enforcement actions, if any, taken by Olcese GSA in relation to the
GSP, along with how such actions support sustainability in the Olcese GSA Area.

Plan Amendments
This section will provide a description of proposed or complete amendments to the GSP.
Coordination

This section will describe coordination activities relevant to the Olcese GSA Area.
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19.2. Plan Implementation Costs
B 23 CCR § 354.6(e)

Per the GSP Emergency Regulations (23 CCR § 354.6(e) and § 354.44(b)(8)), this section provides estimates
of the costs to Olcese GSA to implement this GSP and potential sources of funding to meet those costs.

19.2.1. Estimated Costs

Costs to the Olcese GSA to implement this GSP can be divided into several groups, as follows:
e Costs of local groundwater management activities;
e Costs for basin-wide groundwater management activities; and
e Costs to implement P/MAs, including capital/one-time costs and ongoing costs.

Table PI-1, below, provides an estimate of the annual costs for each item in the above groups for the five-
year period from 2020 — 2024.

Table PI-1. Estimated Costs for Plan Implementation

Estimated Costs over

Cost Category 2020 - 2024 Period

Costs of Local Groundwater Management Activities

Monitoring and Data Collection $5,000 per year
Stakeholder Engagement $5,000 per year
Annual Reporting (review and comment of basin-wide reports) $15,000 per year
Periodic Evaluation of GSP $200,000

Costs for Basin-wide Groundwater Management Activities

Technical Coordination with other GSAs $10,000 per year

Non-Technical Coordination with other GSAs $5,000 per year

Costs to Implement P/MA Implementation Costs

completed in 2019;

Non-Contingent P/MA #1 — Installation of a Shallow Monitoring Well cost was $40,000

Non-Contingent P/MA #2 — Study to Evaluate Potential Hydraulic

Connection between Shallow Alluvium and Principal Aquifer 540,000 - 580,000

Non-Contingent P/MA #3 — Establish Local Subsidence Monitoring

Network $5,000 - $15,000

Total Annual / Recurring Costs over 2020 — 2024 Period $40,000 per year

Total One-Time / Non-Recurring Costs over 2020 — 2024 Period (including

P/MAs and Period Evaluation of GSP) $245,000 - $295,000

Page 108

July 2022 EKI Environment & Water, Inc. ,”~

) [ Deleted: January 2020




Plan Implementation
Groundwater Sustainability Plan
Olcese Groundwater Sustainability Agency

Costs beyond 2025 have yet to be determined, but are likely to be at least as great as the $40,000-per-
year recurring costs shown above.

19.2.2.  Sources of Funding to Meet Costs

As shown in Table PI-1, costs for GSP implementation are estimated to be significant — i.e., between
approximately $450,000 and $500,000 over the next five years, and at least $40,000 per year thereafter,
with potential additional costs to be determined. The Olcese GSA will likely meet the estimated costs
through a combination of contributions from its main landowner, Nickel Family LLC, and grant funding, if
available.

19.3. Plan Implementation Schedule

This section discusses a general estimated schedule for GSP implementation. The GSP Emergency
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 uncertainty. However, based on certain factors and constraints inherent to the GSP process,
an approximate schedule has been developed. These factors include the following:

e The GSP Emergency 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 annual reporting and periodic evaluation requirements discussed in Section 19.1 Plan
Implementation Activities dictate when certain activities will occur.

e Table PMA-1 and Section 18 Projects and Management Actions include information on the
timeframe for implementation of specific P/MAs; in summary, all non-contingent P/MAs identified
in this GSP will be implemented within the first five years following GSP adoption by the Olcese
GSA, and additional contingent P/MAs, if necessary, will likely be initiated before the first GSP
update in 2025.
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