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OVERVIEW: Groundwater Sustainability Plan (GSP)
Development Update

1. Projected future water budget results

2. Discussion of Sustainability Criteria and Sustainability Goal
3. Proposed Projects and Management Actions

4. GSP Implementation Plan

5. GSP Development Schedule




GSP DEVELOPMENT UPDATE: Key SGMA requirements
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Notice and Communication (SCEP)

.
EERRRGRRENARARERNN

-

1

Data Management System (DMS) preciaion

Description of Plan Area

Hydrogeological Conceptual Model (HCM)

Groundwater Conditions Assessment

Water Budget
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Monitoring Network

Sustainable Management Criteria (SMCS
Projects & Management Actions (P&MAs)

Plan Implementation

* 23-CCR Sections 352.6 , 354.8-20;

www.water.ca.gov/qroundwater/sqgm/gsp.cfm



http://www.water.ca.gov/groundwater/sgm/gsp.cfm

Draft — preliminary results subject to revision
1

Review: Model Calibration
using Historical (Known) Data




Draft — preliminary results subject to revision

Numerical Groundwater Flow Model Development

= MODFLOW-NWT model software from
U.S. Geological Survey

®  3-D model set up with locally-specific e D B constanteas
dimensions and parameters to Gl T - TR
. * {%&i&{;&g{& X §\§ Active Model Cell
represent the Castac Basin, as shown L " g i o s

in this map
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® Model has a
3-D Structure

® Two transient modeled periods:

20-year historical period
(Water Years 1999-2018)

50-year projected period
(Water Years 2019-2068)
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Draft — preliminary results subject to revision

Model Historical Data Calibration

3600

= Simulated versus observed
scatterplots
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" |deally simulated results
correspond 1:1 with reality, but
modeling never is perfect

3400

= Root mean squared error (RMSE) is
approximately 8.7 feet for water
levels

3300

® Good calibration fit — model
generally replicates historical
conditions with errors balanced
between positive and negative

Model-Calculated Groundwater Elevation (ft msl)
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Observed Groundwater Elevation (ft msl)

ft msl = feet above mean sea level 6



] Its subject to revision
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Model Performance at Selected Wells

= Simulated (modeled) versus observed (field based data) hydrographs
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Draft — preliminary results subject to revision
1

Future Scenario
Model Projections




Draft — preliminary results subject to revision

Projected Future Water Budget Scenarios

Multiple iterations of 50-year (WY 2019 — 2068) Projected simulations based on different sets of assumptions:

Climate Assumptions

Land Use and Development Assumptions

1. Baseline (No climate change effects) 1.  No future development (current land use)

2. 2030 Climate Change (Moderate 2. With Tejon Mountain Village VTTM 7313* and Phase 1 development

climate change effects)

3. 2070 Climate Change (High climate

change effects)

3.  With Tejon Mountain Village VTTM 7313 and Phase 1 development

AND managed Castac Lake inputs
*VTTM 7313 = Kern County Vesting Tentative Tract Map #7313

Cuddy Creek Groundwater Inflow No TMV? With TMV?

Conditions Assumptions

1.  High groundwater inflow
(WY 1999 — 2018 average)

2. Reduced groundwater inflow

(WY 2014 — 2018 average)

Figure Notes:
1 Lake area as shown represents the maximum Castac Lake

stage and does not indicate model-calculated stage
throughout simulation period

2 Revised lake area as shown represents Castac Lake at
managed 10-foot stage

Land Use Class

[ ] Castac Lake

0 Cuddy Creek
0 Dryfield Creek
B O'Meil Creek

M Grapevine Creek
[ lIrrigated

[ MNen-Irrigated A\
[ Developed (TMV) &
[ ] Developed —




Draft — preliminary results subject to revision

Projected Future Water Budget Results

= Change in GW storage varies by Simulated Change in Storage Under Multiple Scenarios

water year type, but is generally

5,000
Historical

Baseline (no TMV)

stable on average over 50-year Baseline (w/ TMV)
. . e Baseline (w/ TMV & lake)
projected simulations 0 2030 (no TMV)
2030 (w/ TMV)
H H . =\ \ e eee— 2030 (w/ TMV & lake)
= High estimate: +19 AFY() 070 (n0 TWV)
5000+ \ . e=e— 2070 (w/ TMV)

® |ow estimate: -82 AFY

..... 2070 (w/ TMV & lake)

® Development of Tejon Mountain
Village (TMV) and management
of Castac Lake generally cause
basin groundwater storage to
increase

-10,000

-15,000

Cumulative Change in Storage (AF)

-20,000

= Climate assumptions cause
variations in projected storage

-25,000

1999
2004
2009
2014
2019
2024
2029
2034
2039
2044
2049
2054
2059
2064

(I AFY = Acre-Feet per Year Simulated Water Year
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Draft — preliminary results subject to revision

TMV Project Adds Imported Surface Water to the Basin

Simulated Change in Storage Under Multiple Land Use Scenarios

= Model Projections: >000 storicn
Baseline (no TMV)
= TMV development adds ~340AFY Baseline (w/ TMV)
recharge to groundwater system oNO [ [ [ [~ Baseline (w/TMV & lake)
(via landscaping, agricultural
irrigation with imported surface _
< -5,000
water) v
5
= Management of Castac Lake stage 2 N WithTMV and lake | ,
adds an additional ~80 - 100 AFY &-10,000 N Y ,{. \ / ;’N‘\‘ IR
. S5 NN . ~ ' \“\ = A N
to groundwater system via lake 9 W AN AR NN NN
B AN AN \ ] N G \\\'1 AN AT
seepage (and up to 300 AFY on S S NN e VNI RTINS VY NS
. £ -15,000 N NI, ‘-\ AN Y=
certain years) 3 ', : / g
N N
With TMV /‘
-20,000
No TMV
-25,000

Simulated Water Year
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Draft — preliminary results subject to revision

Climate Change Factors Have Minimal Impact

Simulated Change in Storage Under Multiple Climate Scenarios
5,000

Historical

= DWR Projected Climate
Change Factors affect both IR
precipitation and e 5 sy S B B R 2070 (w/ TV & ake)
evapotranspiration (ET)
assumptions

-5,000

= Projected to have a minimal
effect on local groundwater
levels and change in storage

-10,000

-15,000

Cumulative Change in Storage (AF)

-20,000

-25,000

1999
2004
2009
2044
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2019
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Simulated Water Year

eki

12



Draft — preliminary results subject to revision

Water Levels are Projected to Meet Preliminary

® oR e ° ° TRC_MW16D_
S u Sta I n a b I I Ity C rlte rI a o Ground Surface Elevation Observed
H 3620 3640 ft sl Is'j‘rrgj:el ttg Baseline (no TMV)
= Water levels in e e
. . o Projected - 2030 (no TMV)
Representative Monitoring 3600 S Prpected - 203 (wf TMV & lke)
. Prol:e ted - 2070 (no TMV)
Network wells are projected 3580 L rrected 2010 (wf TV & ake)
generally to meet or exceed 1560
preliminary Minimum gm
Thresholds and Measurable <
= 3520
Objectives presented at the g
15 November GSA Board B A TN
. . E -"V\I Y
meeting for all projected g
scena rl oS 3460 leasurable Objective
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Draft — preliminary results subject to revision

Assumptions Regarding Basin Inflows Have Biggest Impact

TRC_MW16D_
®  Groundwater inflows through 3640 :
Ground Surface Elevation Observed
Cuddy Canyon present the 3640 ft ms| Projected - Baseline (o TWI]
3620 p d - Baseline (w/ TMV)
----- rojected - Baseline (w,
highest uncertainty in projected 7= propecied o0 (T )
. . 3600 Pro!e cted - 2030 (w/ TMV)
simulations il
3580 A G L Prlected 2070w/ TV lake
= Cuddy Creek boundary inflow 1gh = 1Y Infow
B (historical average)

assumptions cause +/- 40 ft
water level change in wells in the
southwestern upgradient area of
the Basin

/0 - N e e e e» e ea» a» e ea» an e a» e > a» > a» > a» > > e

Recent GW inflow

3520 (WY 2014-2018 average)
Wnaoine p Mg,
I ‘Mﬁ.&m' vy "'\.’ A " ' \J A RE} ‘\tu'\-\;'\'

I
3480 A 1 “\N

®  Future water-level monitoring at
the Cuddy Creek boundary will

Groundwater Elevation (ft msl)

3460 ~easurable Objective

help improve conceptual and 3464 ft ms| /
numerical models of the Basin »o Zero GW inflow
3420
3400
Minimum Threshold
3399 ft msl
3380
g g g = g S & & 8 3 g
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Sustainability Criteria (Revised)

= Simplified the method to calculate minimum thresholds (MTs) and
measurable objectives (MOs)

® Same approach:

® Calculated a linear trend over the period 2007-2018 from
measured water level data

® MO = projected a 10-year trend following Spring 2018
measurement

" MT = projected a 20-year trend following Spring 2018
measurement, or the estimated historical low, whichever is
lower

= Removed a previous step of averaging by area of the Basin (i.e.,
Castac Lake area and Grapevine Creek area)




Proposed Revised Sustainability Criteria
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Sustainability Criteria in Context

Estimated maximum Basin groundwater volume
in acre-feet per year (AFY)

Low estimate = 93,000 AFY
Based on measured water level changes
in selected wells

High estimate = 100,000 AFY
Based on calculations performed using
the Castac Basin Numerical Model

For context, hydrograph at right compares:

= 2008-2018 measured water level declines in
Representative Wells TRC-MW 16D,
TRC-MW18D, and TRC-MW23D

= 2008-2018 modeled groundwater storage
change of 12,800 AF (i.e., 12% - 13% of total)

Groundwater Elevation (ft msl)

2008 - 2018 Changes in Water Levels
and Groundwater Storage

seso
3600

3550

3500

3450

0 [ —TRC-MW23D:-12 ft
. .

3300
Mar-08 Mar-09 Mar-10 Mar-11  Mar-12  Mar-13

Date

—8—TRC-MW16D  —@—TRC-MWI18D  —@—TRC-MW23D

-2000

-4000

TRC-MW16D: -79 ft

-6000

TRC-MW18D: -56 ft 5000

-10000

NV ~ ~12000

-14000
Mar-14  Mar-15  Mar-16 Mar-17  Mar-18

Model-Calculated Cumulative Storage Change

Cumulative Storage Change (acre-feet)




Sustainability Goal

§ 354.24 Sustainability Goal

= “Each Agency shall establish in its Plan a sustainability goal for the basin that culminates in

the absence of undesirable results within 20 years of the applicable statutory deadline.
The Plan shall include:

m A description of the sustainability goal, including information from the basin setting
used to establish the sustainability goal,

m A discussion of the measures that will be implemented to ensure that the basin will be
operated within its sustainable yield, and

= An explanation of how the sustainability goal is likely to be achieved within 20 years of

Plan implementation and is likely to be maintained through the planning and
implementation horizon.”




Proposed Sustainability Goal for the Castac Basin

= Proposed text:

m The Sustainability Goal of the Castac GSA
(Water Code §10721(u)) is to
cooperatively manage groundwater
sustainably in the Plan Area to support
current and future beneficial uses of
groundwater (including municipal,
agricultural, industrial, public supply,
domestic, and environmental) and avoid
undesirable results throughout the
planning horizon.




Projects & Management Actions (P&MAs)

® Supply augmentation with
Projects, or demand reduction
with Management Actions

" Examples:

= Managed recharge
= Conservation
= Well metering

= P&MASs are a necessary part of
the GSP

CASTAC BASIN GROUNDWATER SUSTAINABILITY AGENCY
PROJECT / MANAGEMENT ACTION
INFORMATION FORM

P/MA ID: BASIN/MANAGEMENT AREA (if any):

TITLE

DESCRIPTION:

EXPECTED ANNUAL BENEFIT (demand reduction or supply augmentation, in acre-feet per year):

AGENCY(s)
Primary/Lead:
Supporting:
LOCATION: = Check here if Basin-wide
Township / Range
Coordinates (Latitude / Longitude):
Description
AFFECTED SUSTAINABILITY INDICATOR (check all that apply):
= Chronic Lowering of Groundwater Levels = Reduction of Groundwater Storage
= Seawater Intrusion = Degraded Water Quality
= Land Subsidence = Depletions of Interconnected Surface Water
TYPE (check all that apply):
= Water Supply Augmentation
o Surface Water = Groundwater (Recharge) = Recycled Water
= Transfer = Stormwater = Other

Source of Outside Water (if applicable):

= Water Demand Reduction

o Conservation = Land / Water Use Changes
= Infrastructure / Capital Project = Policy Project
= Data Gap Filling / Monitoring = Water Quality Improvement
= Other:

* Please continue to next page or attach additional pages to this form as necessary

ENTS (describe all that apply):
rmit):

20



Proposed P&MAs

® 6 potential P&MAs based on Board and Technical Committee input:

P&MA # | Benefit Category P&MA Name

1

2
3
4
5
6

Projects to Enhance Recharge

Projects to Manage and/or Capture Floodwater
Projects to Increase Delivery/Flexibility
Projects for Water Quality Improvement
Projects to Develop New Supplies

Management Action

Aquifer Replenishment Project

Cuddy Creek Bank Modifications

KMWC Emergency Interconnect with LCWD
Frazier Mountain High School Water Project
Wastewater Reclamation

Well Flow Metering and Data Collection

21



GSP Implementation Plan

“Plan implementation” refers to an 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.

(1) CCR § 351. Definitions (Y) 22



GSP Implementation Plan Elements

1. Groundwater Monitoring and Reporting Activities

2. Stakeholder Outreach

} Required

3. Implementation of Projects and Management Actions __ — Optional

(i.e., proactively identify and avoid potential triggers of
Undesirable Results)

23



GSP Implementation Plan Actions

Monitoring and Data Collection

* Sustainability Indicator monitoring (water level measurements and water quality sampling)
* Collection of other required information (groundwater pumping and surface water deliveries, as applicable)

Data Gap Filling

* Groundwater level monitoring at upgradient Basin boundary, including monitoring well installation
* QOutreach to domestic and public supply well owners

Reporting

* Annual Reports due April 1%t each year following GSP adoption
* Periodic evaluation of the GSP (5-Year Update)

Stakeholder Outreach

* Semi-annual GSA Board Meetings & Stakeholder Workshops
*  Website maintenance

Implementation of Projects and/or Management Actions

24



GSP Implementation Plan Actions

= Need a clear definition of roles and
responsibilities for Implementation Plan
actions

= Propose semi-annual Board meetings
(summer and winter) to present results
of groundwater monitoring activities

Monitoring and Data Collection

Data Gap Filling

Reporting

Stakeholder Outreach

Projects and/or Management

Actions Implementation

25



GSP Development Schedule
 mae L | s | e | s e | o
LEH 2018 2019 2019 2019 2019 2020
o oron s bomopmen: |
Support GSP Development
I
and Analysis

Task 3 - Develop Sustainable
Management Criteria

Task 4 - GSP Preparation
and Submittal

3/6/2020: Regular Board Meeting
Review of:
* Projected Water Budget Scenarios, 4/15/2020:
* Projects & Management Actions, Administrative Draft GSP
* Plan Implementation submitted to ad-hoc 6/2020: Regular Board Meeting: —/

committee for review Consideration of Draft GSP
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GSP Submittal Steps

1. Provide notice to city or county within the area of the proposed
GSP or amendment (due 90 days prior to public hearing?)

2. Release draft GSP for public comment
(ad-hoc committee recommends 30-day public comment period)

3. Review and consider comments received
4. Hold a public hearing presenting the Final GSP
5. Board adopts the final GSP

6. Submit final GSP to DWR

ICalifornia Water Code Section 10728.4

27



Next Steps

® Schedule final Stakeholder Workshop
® Compile draft GSP based on ad-hoc technical committee review and feedback

® Present draft GSP to the GSA Board for public comment and review
at the June 2020 GSA Board Meeting
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