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KRGSA Sustainability Goal

Manage groundwater resources sustainably in the KRGSA
Plan Area to:

e support current and future beneficial uses of
groundwater including municipal, agricultural, industrial,
domestic, public supply, and environmental uses

 optimize conjunctive use of surface water and
groundwater

e avoid or eliminate undesirable results over the
implementation and planning horizon.
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KRGSA GSP
Plan Area

361 square miles

13% of the Kern County
Subbasin

Composed of:

* City of Bakersfield
* Improvement District No. 4

(KCWA) egen 5 ,-'// -
- : .| = Kern River b, 45 \‘;v_’*?/ White Wf)lf
* Kern Delta Water District 4 & ern River Gage - > ¢ Subbasin
(K DW D) «— California Aqueduct 22 4 ,

O KRGSA GSP Plan Area

* Additional smaller agencies
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Land Use In the
KRGSA Plan Area [E=:

= Industrial
Agriculture
= Mineral and Petroleum
™ Parks and Recreation/School
3 Utilities

* North —Urban | sene
* South —Agricultural

@ California Agueduct
B KRGSA GSP Plan Area
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Active Wellsin g

@ Municipal Wells
2 Public Water Supply Wells

© Domestic/Industrial/Private
e I Small Water Systems
@ Private Agricultural Well

® Addl. Agricultural Well
/\ Banking Recovery Wells
o California Aqueduct

* 162 Municipal wells B

* 67 Public Supply and
Small Water System wells

* 151 Industrial, Domestic,
and other Private wells

* 642 Agricultural wells

» ooed

* 54 Banking recovery wells




Legend

Preliminary
Management [Eowe

= Banking MA

Areas (MA)
Banking _an) &~ "
* Based onland use MA 8K UrbanMA
and well use <l yi. |
* Urban MA — 41% AT s |
» Agricultural MA—57% il Agricultural MA  _

* Banking-2%




Sustainability Indicators

Chronic Lowering of Water Levels
Reduction of Groundwater Storage

Degradation of Water Quality caused by management actions

Land subsidence affecting land use

Depletion of Interconnected Surface Water affecting beneficial use

If a sustainability indicator is determined to be significant
and unreasonable, then it is an Undesirable Result



% Balance High =

@ Municipal Wells

i O Public Water Supply Wells
© Domestic/Industrial/Private
I Small Water Systems

@ Private Agricultural Well
® Addl. Agricultural Well
/\ Banking Recovery Wells

Municipal wells went dry [
or experienced problems EaEEEEE
during drought — keep

water levels above historic [

lows

Agricultural and banking
wells require lower water
levels

Balance needs of KRGSA
wells




Q) Reduction of Groundwater in Storage

* 3 Independent
Methods

* Relatively good
agreement

* Minimal deficits;

sustainable
budget

* Deficit for
banking
adjustments

Historical
Water Budget
Method

Checkbook

C2VSimFG-Kern Model

Groundwater Elevation
Contour Maps

Adjusted Checkbook

Change in
Groundwater
in Storage
(AFY)?

-1,978 AFY

4,055 AFY

-2,912 AFY

-29,153 AFY

Comments

Tabulates recharge and pumping for the
physical groundwater system beneath the
KRGSA

Simulated inflows and outflows including
subsurface flows

Subtraction of spring groundwater elevation
contour maps

Removes recharge and pumping attributable
non-KRGSA parties. Adds banking outside of
KRGSA attributable to KRGSA agencies




\ Projected Water Budgets
“* Future Deficits

Historical Average Baseline 2030 Climate 2070 Climate
® Water Budget
ncrease u rb an d eman d C?): o:eﬁ: Annual Amounts Conditions Change Change
- (AFY) (AFY) Conditions (AFY)  Conditions (AFY)
* Decrease SWP supply SWP!~ ID4 52,756
SWP - KDWD | 18,655 15,765

* Increase agricultural TOTAL SWP 92,690 68,523
demand (climate changes :

factors ) Agriculture Demand 261,019 261,019 271,460 281,460
: | Urban Demand? ] 167,970 \ 182,290 178,115 254,117
[ ) ]
Potential Future Water TOTAL DEMAND \ 428,989 \ 443,309 449,575 \ 535,577
B U d g et D e'ﬂ C |ts Net increase in demand from historical: 14,320 20,586 106,588
o P | Uus H | sto |’i Ca | AdJ U Sted Potential Future Water Budget Deficits: ‘ -38,487 -46,800 ‘ -135,982

deficit of -29,000 AFY



Baseline - current land
use and projected water
supply and demand
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Projected Water Budgets
C2VSImFG-Kern Model

Baseline Conditions for KRGSA
Projected Future Water Budgets

Model simulates the physical system and includes
recharge in the KRGSA for and by others;
KRGSA is planning for larger deficits than indicated
in the model.

—e—Baseline 2030 Climate ==—2070 Climate



, Constituent of Concern

Arsenic
»  Focus on constituents st
affected by management e
actions 4

e Arsenic concentrations
increase with declining water
levels

 More than 25 wells with
detections above the MCL

* Widespreadissue inthe Plan [
——

Area Scale in Miles Arsenic Concentrations and Wellhead Treatment



Inelastic Land
Subsidence

* Historical Subsidence gy
from 1926 — 1970 =

mapped by USGS Do
« Uptogfeetin he.  OF

i \ . '83’.’
-

southern Plan Area W~ Ciay Soils "

 Correlates to areas of
clay soils and :
subsurface clay i el
sediments in southeast | Clay Soils




® Subsidence and
Critical
Infrastructure E=="S

1 City of Bakersfield

e California Aqueduct

Critical infrastructure

B KRGSA GSP Plan Area

includes pipelines, canals,
utilities, structures, wells,
transportation

No damage to critical
infrastructure in the Plan
Area identified to date

Set minimum thresholds
to mitigate future
subsidence
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NCCAG NaturaICommunltles Commonl‘y— L
Assomated W|th Groundwater ¥ Lxl e

More than 80% of the flow is diverted above the Calloway Welr
River was dry below the Calloway Weir more than 25 % of the time
Groundwater is deeper than 5o’ below the river throughout the entire KRGSA

Analysis of Interconnected Surface Water

Evaluated groundwater
conditions using local
NCCAG™ maps along Kern
River

Kern River is actively
managed through
regulated releases,
diversions, and managed
aquifer recharge



Analysis of Interconnected Surface Water

ml* Evaluated groundwater
g conditions at local
NCCAG areas in southern
Plan Area

(EEEOOOOEE

e Analysis indicates that
local vegetation and

A wetlands are not

“NCCAG - Natural y M

Communiti:s.gzaﬁm?nly /jé’/{f”%’ : — SUppOrtEd by

Associated with \.,,_M_\ 1 groundW ater in the

Groundwater
Principal Aquifer

Mapped areas include recharge basins, spills along the rim
canal, artificially-constructed ski lakes. Local irrigation and
perched water conditions throughout the area.



Sustainability
Considerations

WL below screens in
) Municipal Wells

!
|

» 0
Scale in Miles

 Ability of banking recovery [
4 wells to recover water

§-\ Arsenic in Municipal Wells

. Deficits for Projected
“# Water Budgets

) Historical subsidence




Approach to Minimum Thresholds

Sustainability Indicator and Minimum Threshold (MT)

KRGSA Management . .
MA Subarea and Considerations for Management Degraded Water
Area (MA) Chronic Lowering of Reduction of Quality

Water Levels Groundwater in Storage

Central/south | Municipal wellfilds
KRGSA Urban MA
Northwest corner Transition to agricultural lands
North-central_____|Greenfield CWD wels

Land Subsidence

Transition to small system wells Historic Low WL 50' below Historic Low WL |Historic Low WL 50' below Historic Low WL
Kern River Channel ID4/KCWA/City recovery activities |20' below Historic Low WL|{Not applicable 20' below Historic Low WL|50' below Historic Low WL

KRGSA BankingMA |gerrendaMesa onal area 50' below Historic Low WL

KRGSA Agricultural MA Agricultural and recovery wells 50' below Historic Low WL|50' below Historic Low WL |50' below Historic Low WL|50' below Historic Low WL

Subsidence potential 50' below Historic Low WL|50' below Historic Low WL |50' below Historic Low WL{20' below Historic Low WL

COB 2800 Facility 50' below Historic Low WL

Historic low water level (WL) is the lowest level observed in an area during the recent drought of 2013-2016.
Measurable Objective (MO) for each sustainability indicator is the average of the MT and the historical high groundwater elevation during the historical Study Period.
Highlighted green cell indicates the controlling sustainability indicator(s) for that area in each MA.

Undesirable results relate historic low water levels; keep urban wells near historic lows.
Allow operational flexibility for banking wells to recover critical supplies during drought.
Measurable Objectives are selected as the midpoint for an operational range.

Keep MTs and MOs SIMPLE to facilitate management.



Approach to Undesirable Results

Undesirable Results for Controlling Sustainability Indicators
KRGSA Management

MA Subarea and Considerations for Management
Area (MA)

Minimum Threshold Percent of Wells Duration of MT
Controlling Indicator <MT Exceedance

Central/South EMunicipal wellfields Water Levels/Quality Historic Low WL Any well >3 Consecutive Months

_|Water Levels ¢ Low WL >3 Consecutive Mo
Transition to agricultural lands Water Levels 20' below Historic Low WL >3 Consecutive Months
Transition with municipal wells _ |Water Levels/Quality  |Historiclow WL 140%in Urban MA ...|>2 Consecutive Years

Greenfield CWD wells Water Levels/Quality Historic Low WL Greenfield CWD MW >2 Consecutive Years

KRGSA Agricultural MA |\ rthwest Agricultural and recovery wells Water Levels 50' below Historic Low WL [40% in Agricultural MA  |>2 Consecutive Years
Southeast Subsidence potential 20' below Historic Low WL |40% in Agricultural MA  [>2 Consecutive Years
Transition to Small Water Systems |[Water Levels/Quality Historic Low WL Lamont-north area MWs [>2 Consecutive Years

[Kern River Channel ID4/KCWA/City recovery activities |Water Levels/Quality 20' below Historic Low WL __|>3 Consecutive Months |
KRGSA Banking MA  |gcrrenda Mesa KCWA operational area Water Levels/Quality Historic Low WL >3 Consecutive Months
COB 2800 Facility ‘City of Bakersfield municipal wells |Water Levels/Quality Historic Low WL Any well >3 Consecutive Months

Historic low water level (WL) is the lowest level observed in an area during the recent drought of 2013-2016.

e Add number of wells and duration to refine definition of
undesirable results.
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Assignment of Minimum Thresholds (MTs)
and Measurable Objectives (MOs)

30S-27E-05D01

Ground Surface Elevation

Measurable Objective (Midpoint)

1999200020012002200320042005200620072008200920102011201220132014201520162017

Example hydrograph
from monitoring well

In Urban MA, MT is set
at the historic low
water level

The MO is the average
between the high level
and the MT



Improved GSP _
Monitoring Network # xasacor

Management Area

1 Urban MA 29S/26E-01K01
) | = ngﬁiun'ﬁ_fﬁl\m ‘zgsmes;gwm ¢_2'e’sx27e-osr453
39 wells identified B
. B3 Kern County Subbasin TTRGTTIT - -¢- 20S/28E-21G
Improved We” SeleCtlon g%;% _‘.ZQSIZSES‘mﬂ?-S 28E/35H

30S/27E/02D 30S/28E-03D01
T gt :
, Seva— 30S/27E-05D01
[ 305/26E-16B02 30S/27E/12)) 05265 11701

Added inactive wellsto R & 7

re p | a Ce p rOd U Ct i O n We | | S Hl.u““. - . -¢- OS}I GE 5A02 —;'OSJQ e 2922;28E-35L01

A 4N
315/26E-03J01 _‘_ 315/28E-05D2 g 30S/29E-31C

Water level monitoring only RS U cw oom

SISESEIHES 313;2?519001’. 315;235-206)-

Best use of other WL JO—, Ny o1SzrE 2500 P \

126 E-
318/26E 323____ 3181‘2?E-—?3-K _‘_ 315/29E- 30J01

programs 3 L

325/28E-01P

328/27E-07N

Incorporates water quality
data from numerous existing
programs




Adjustments to MTs:

InpUt from Small L:h:‘(RGSAGSF’ Monitoring Wells.'
Water Systems ey
* Modified Minimum S | . -
Thresholds (MTs) at i T T A
request of Lamont and 3 P Al :
Fuller Acres a0
* Consistent criteria with | il
Urban MA |

* Modified MTs in 3
separate areas as
requested by 4 separate
Small Water Systems




KRGSA Subsidence
Monitoring

* Water level monitoring -

Scale in Miles

;
|

e Three GPS stations for ._ .. JL
screening == I R .

Recent Subsidence

Bl <1inch
B 1to2inches

. I n SAR S U bS I d e n Ce J'II_’:Ilu ’- > b - -;'}I_ —— - :‘_: L .;:l"I- -.f . -. D 2'to 3 inches
Y —— I N | e | | [ 3to4inches
| [1] 4to5inches

available from DWR (on o o G 5 S

[ 6to 7 inches
B 7 to 8 inches

1-mile grids) i . =
| | _ " - i.. .. . 3 Kern County Subbasin
e (Coordinate with KGA
and other GSAs for
regional Subbasin-wide
subsidence monitoring | NASA/IPL May 2015 - Dec 2026




KDWD plans to use its full Kern River entitlement as
prioritized in its Water Allocation Plan (WAP) for the
Agricultural MA. The WAP total average supply has
been corrected for planned sales to NKWSD.

20,797 AFY

The City plans to use its full Kern River entitlement,

less current obligations, to mitigate undesirable

results for water levels and water quality in the Urban 89, 619 AFY
MA.

The City will increase recycled water use inside of the
KRGSA from its WWTP No. 3 in 2026 when a contract
for use outside of the KRGSA expires (about 72% is
currently used outside of the KRGSA).

11,556 to
13,407 AFY

Approximately 10,000 acres of current KRGSA
agricultural lands is expected to be urbanized; this
future urban demand is already included in the
projected water budget, so 100% of this agricultural
water use represents a demand reduction.

27,000
AFY

Up to six small water systems in the northeast
KRGSA will be consolidated into the ENCSD system
for benefits to drinking water quality, including to
disadvantaged communities (DACs).

No new supply;
improved water
quality to DACs

KRGSA member agencies can perform exchanges of
surface water and groundwater for benefits to water
quality, including to DACs

No new supply;
improved water
quality to DACs

GSP Projects to
Address Future
Water Budget
Deficits

Up to about
150,000 AFY of
additional
KRGSA supply




|
" FIVER WATER ALLOCATION PLAN
e y r OJ e C S SC- H’r:;r‘rﬂttm”"md' mpact Report
Procared ior
L Jony Diwticy 201

KDWD Kern River Water Allocation Plan

* Optimizes Kern River recharge
across the southern Plan Area

* Reduces groundwater pumping

* Allows local maintenance of
water levels

* SEIR completed 2018 —
implementation initiated



Key GSP Projects

City of Bakersfield Optimized Conjunctive Use

* Prioritizes use of City’s available Kern
River water

* Increasing water availability over the
implementation and planning
horizon

* Allows municipal pumping to be |
reduced to avoid undesirable results | 'gB® =N

* Meets future projected water budget
deficits for urban demand
DRAFT



Key GSP Projects

East Niles Community Services District
North Weedpatch Highway Consolidation

 Consolidation of up to six small water systems
with ENCSD to address water quality concerns:
nitrate, TCP, and arsenic

e Grant funding through the DWRSF program

 Improves drinking water quality for
disadvantaged communities in the KRGSA

DRAFT




Projected Water Budgets with GSP Projects
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Future Projected Water Budget - Change in Groundwater in Storage
Baseline and Project Scenarios for the KRGSA Plan Area

GSP projects and
address current and
projected water
budget deficits to
achieve sustainable
management.

-—@== Baseline -=@== Baseline with Projects
2030 Climate Change Baseline 2030 with Projects

==@== 2070 Climate Change Baseline ==@== 2070 with Projects



Management Actions — KRGSA Policies

5-Step Action Plan if Minimum Thresholds are exceeded
Optimize Conjunctive Use in the KRGSA

Implement a Well Metering Program

Implement a groundwater extractions Program

Support CA Delta Conveyance to Preserve Imported Supplies
Incorporate Climate Change Adaptation Strategies

Support Sustainable Groundwater Supplies for KRGSA DACs
Improve Groundwater Monitoring Program

Incorporate a Policy of Adaptive Management in the GSP Process



Additional Changes/Additions to Draft GSP
New Lands Added

Agricultural lands in
SO Uthwe St ?:?RGSA New Lands

B Kern County Subbasin
DI KRGSA GSP Plan Area

Urban/Mixed land uses in

southeast .
N {5 2 Residential/
Total 1,847 acres (less than ixed Use iteast

1% of previous Plan Area) VALY - .

Eastern lands already in
water budget; small water
use in southwest (1,300 —

2,500 AFY)

.Agricultural Lands

New Appendix K of the GSP RSk




Public Comments on the Draft GSP

Chevron NA — meeting 2-14-19; email comments 8-5-19; 10-24-19
e Response: All comments discussed and incorporated

Leadership Counsel letter 7-10-19; letter 11-26-19
e Response: Letter from KRGSA 8-13-19
e Response: Reviewed comments; clarifications to GSP, as applicable

California Department of Fish and Wildlife
e Response: Reviewed comments; clarifications to GSP, as applicable

City of Los Angeles

e Response: Revised recycled water amounts on Table 2-1 (revised to 11,321 AFY)
e Response: Modified discharge provided from February through September

e Response: Provide notifications regarding any future GSA actions




Public Comments
Leadership Counsel for Justice & Accountability

* 23-page letter of perceived deficiencies/un-met requirements

* Numerous Comments Claim non-engagement of Small Water Systems
and DACs

e Response: 1st meeting with Small Water Suppliers July 2017; numerous outreach
meetings and 2 Open Houses; ongoing relationships between GSA members and
Small Water Systems; GSP projects and management actions target DACS;
Adjusted MTs based on Small Systems input; many other activities

e Response: Lamont PUD joined the KRGSA after the Draft GSP was prepared; edits
and adjusted MTs based on their input; may add Lamont PUD MW to GSP program
* Attached technical analysis on 3 issues (responses on following slides):
* Water Budget Checkbook and Future Water Budget Hydrology
* Water Quality
* Dry Well Analysis



Response to Public Comments — Water Budget
Leadership Counsel for Justice & Accountability

« Comment: Checkbook doesn’t account for subsurface outflows that
could impact recharged water

* Response: Model analysis does account for subsurface outflows

* Recharge used to maintain water levels; seasonal recovery with local wells (not all
water is banked long-term)

* Conditions are dynamic and will change over time
* Water budget components and MTs/MOs monitored

* Comment: Projected Water Budget hydrology not variable

e Response: Contains both the wettest year and driest year in the 5o-year
period and period of largest water level fluctuations in most areas
* Compares to rainfall and streamflow over a 5o-year period
* Explained in detail in the model documentation (Attachment 1)



Response to Public Comments — Water Quality
Leadership Counsel for Justice & Accountability

* Comment: TDS, nitrates and arsenic are actively managed and
programs are described adequately (no response required)

* Comment: Includes suggestions for Annual Report (noted)
* Comment: Pesticides not detected above MCLs (no response required)

» Comment: Suggest clarifying language on local management
(considered)

* Comment: Questions on sources and impacts to wells (response —
management actions and monitoring program will address these issues)

* Comment: Provide additional information on 1,2,3-TCP (response —
noted in GSP that the KRGSA will be analyzing TCP water quality data)



|- Larger no. of wells include
PUb |C COmmentS - monitoring, remediation,
. cathodic, test wells, etc.
Dry Well Analysis B
.
Leadership Counsel
. Prov'ded 5 “Dry We” Ana|y5|5" Of the HNBOI'Ij:eOne point on the map represents more than one well.;6t07.
. . I omestic elis under an t
Minimum Thresholds (MTs) and BUbb/ I R — bl
Measurable Objectives (MOs) are GSP g L

Monjtoring j;“

* Places a 2-mile blue-bubble radius
around the monitoring wells

* Count number of wells going “dry”
for each MO or MT bubble

 Out of 3,633 wells, predict six or
seven domestic wells will go dry




. arger no. of wells include
RESpOnSE tO PUbllC COmmentS - Ir_no?ﬂtoring, remediatiorcll,

. cathodic, test wells, etc.
A

Leadership Counsel

1. A” “d ry We”S” are |n Urban MA Where ** NOTE: One point on the map represents more than one well. ** 6to7
hlgher Water |eVE|S are malntalned Blue Dry Domestic Wells under MO and MT Domestic
MO i | I if I Bubbles — Wells

2. is average water level; if 159 wells  [yes R
go dry every time water levels are Monitoring \ &40 Jﬁﬁ
“average” or below, they have been dry RYAIE Pl o5 ?. :
for a long period of time (i.e., 19905) v' & 0

3. MTis historic low level — well would
have been dry before any GSP action
was taken

4. Located in City/Cal Water/OMWC
service areas; pumping reported to ID4




Public Comments and Responses
California Department of Fish and Wildlife

1.

No wells occur on certain CDFW lands in the Plan Area
Response: Other nearby wells inform local groundwater conditions

Identify habitats and species that may depend on groundwater and
identify monitoring to track environmental beneficial uses over time.

Response: NCCAG maps (TNC/DWR) and species included in GSP Section 3.3.6

Analysis merits further investigation and recommends installation of
shallow monitoring wells. Also recommends additional analysis.

Response: Shallow GSP monitoring well at Calloway Pool; additional future analysis
to be considered if conditions change

No consideration of environmental uses of groundwater in

management criteria.

Response: No interconnected surface water indicated; no environmental uses of
groundwater identified; sustainability goal to protect any future identified
environmental beneficial uses of groundwater



Additional Public Comments
California Department of Fish and Wildlife

* No consideration of environmental uses of groundwater in
management criteria.

Response: No interconnected surface water indicated; no
environmental uses of groundwater identified; sustainability goal to
protect any future identified environmental beneficial uses of
groundwater

* Critically over-drafted basin should not allow MTs to lower water levels.
Response: GSP brings KRGSA water budget into balance

* Groundwater elevations as a proxy for water quality is not supported by
correlations between concentrations and elevation.

Response:Yes it is; see Figure 3-14 Section 3.3.4.6
* Anticipates involvement in CEQA for GSP projects (no response required)



Next Steps

Board Adoption of Final GSP 12-05-2019

Additional minor revisions/cleanup of Draft GSP,
as directed by the Board including clarifications in
response to public comments, as needed

Final document and data preparation
Submit to DWR by January 31, 2020



Questions?
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