DRAFT PRELIMINARY ANALYSIS AND RESULTS TO
BE REFINED AS GROUNDWATER SUSTAINABILITY
PLAN DEVELOPMENT PROCEEDS

GSP Team

Sustainable Groundwater
Management Act
GSP Preparation

Chowchilla Subbasin

Third Technical Meeting

2:00 p.m. to 4:00 p.m., July 18, 2018
Chowchilla Water District

Chowchilla, CA

- Chowchilla Subbasin Technical Meeting
July 18,2018

DRAFT

Meeting Objectives

* Review basin setting and sustainability goals

* Discuss concepts of undesirable results,
minimum thresholds, and measurable objectives
and considerations in defining them

- Chowchilla Subbasin Technical Meeting
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Agenda

» Sustainable Groundwater Management Act
(SGMA) Overview

* Review of Basin Setting
 Sustainability Goals

* Conceptual Undesirable Results, Minimum
Thresholds, Measurable Objectives

* Discussion/Questions
* Next steps

- Chowchilla Subbasin Technical Meeting
July 18,2018
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SGMA Overview: The Basics

* Applies to 127 medium and high priority groundwater
basins in California—Chowchilla is a critically
overdrafted high priority basin

* Groundwater Sustainability Agencies (GSA) formed by
June 30, 2017—Chowchilla has four GSAs

* GSA’'s managing critically overdrafted basins must
adopt Groundwater Sustainability Plans (GSP) by
January 31, 2020

* Sustainable basin management within 20 years of
GSP adoption

» Sustainable groundwater management means
operating a basin within its “sustainable yield”, with
sustainable yield defined as avoiding “undesirable
results” with respect to six “sustainability indicators”

- Chowchilla Subbasin Technical Meeting
July 18,2018
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SGMA Overview: Sustainability
Indicators

1) Chronic lowering of groundwater levels

2) Reduction of groundwater storage

3) Seawater intrusion

4) Degraded water quality

5) Land subsidence

6) Depletions of interconnected surface water

Quantitative “minimum thresholds” and
“measurable objectives” have to be established
for each indicator.

- Chowchilla Subbasin Technical Meeting
July 18,2018
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SGMA Overview: GSP Objective
Retain Local Control of Groundwater

* Develop a set of projects and management
actions that when fully implemented result in a
cost effective sustainable groundwater condition
for the Chowchilla subbasin

* Develop a Groundwater Sustainability Plan (GSP)
that is approved by
* California Department of Water Resources (DWR)

¢ California State Water Resources Control Board
(SWRCB)

- Chowchilla Subbasin Technical Meeting
July 18,2018
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SGMA Overview: GSP
Requirements

» Sustainable groundwater (GW) management over
a period of years during which water supply
conditions approximate average conditions

* No undesirable results in sustainability indicators
* GW levels/storage, subsidence
» Surface water (SW) depletion
* Impacts on GW-dependent ecosystems (GDES)
* Impacts on GW quality
* Sea water intrusion

* No overdraft
* Groundwater storage does not decrease
* Groundwater system inflows equal or exceed outflows

- Chowchilla Subbasin Technical Meeting 7
July 18,2018
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Article 5. Plan Contents

* 1. Administrative Information * 3. Sustainable Management
Criteria

* §354.24. Sustainability Goal

* §354.26. Undesirable Results

* §354.28. Minimum Thresholds

* §354.30. Measurable Objectives

* 4. Monitoring Networks
* §354.34. Monitoring Network

* §354.4. General Information

* §354.6. Agency Information

* §354.8. Description of Plan Area

* §354.10. Notice &
Communication

e 2. Basin Setting

* §354.14. Hydrogeologic * §354.36. Representative Monitoring

Conceptual Model * §354.38. Assessment & Improvement
* §354.16. Groundwater * §354.40. Reporting Monitoring Data

Conditions to the Department
* §354.18. Water Budget * 5. Projects and Management
* §354.20. Management Areas Actions

* §354.44. Projects & Management
Actions
- Chowchilla Subbasin Technical Meeting
July 18,2018
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Hydrogeologic Conceptual Model (HCM)
* Surficial Soils

* Subsurface Geology
o Lateral and Vertical Extent of Subbasin

* Aquifer Properties

Groundwater Conditions
* Water Levels/Storage Change
* Subsidence
* Water Quality
* Groundwater-Surface Water Interaction

- Chowchilla Subbasin Technical Meeting
July 18, 2018
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Hydrogeologic Conceptual Model
Schematic

Chowchilla Subbasin Technical Meeting

July 18, 2018
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Surficial Geology

Chowchilla Subbasin Technical Meeting
July 18, 2018
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11

Soils

Chowchilla Subbasin Technical Meeting
July 18, 2018
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Vertical Extent of Aquifers

¢ Upper Semi-Confined Aquifer
* Lower Semi-Confined Aquifer

Depth as
feet below
ground
surface

* Upper/Unconfined Aquifer
e Corcoran Clay
¢ Lower/Confined Aquifer

Chowchilla Subbasin Technical Meeting

July 18, 2018
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Base of Freshwater: Vertical
Extent of Subbasin

TDS <2,000 mg/L

- Chowchilla Subbasin Technical Meeting
July 18, 2018
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* Eight sections characterizing Subbasin

e

- Chowchilla Subbasin Technical Meeting 15
July 18, 2018
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Irrigation
Wells

Average irrigation well
depth by section

Depth as
feet below
ground
surface

Number of irrigation wells
by section

- Chowchilla Subbasin Technical Meeting 16
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Groundwater Conditions:
Water Levels Groundwater Elevation

Unconfined/Semi-Confined Zone

Spring 2014
T
- Chowchilla Subbasin Technical Meeting 17
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Change in Groundwater Levels:
WY 1989-2014

Contours of Groundwater Elevation:
Feet above mean sea level

Spring 1988
Unconfined GW
Spring 1988-Spring 2014 Spring 2014
- Chowchilla Subbasin Technical Meeting 18
July 18,2018
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Change in Groundwater Levels

Unconfined GW
Spring 1988-Spring 2014
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Water Levels: Hydrographs
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Land Subsidence

May 2015-April 2017

Jan 2007-Mar 2011

- Chowchilla Subbasin Technical Meeting 21
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Groundwater Quality: TDS & Nitrate

Nitrate

TDS

- Chowchilla Subbasin Technical Meeting 20
July 18, 2018
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Article 5. Plan Contents

* 1. Administrative Information [/ * 3. Sustainable Management
Criteria

* §354.24. Sustainability Goal

* §354.26. Undesirable Results

* §354.28. Minimum Thresholds

* §354.30. Measurable Objectives

* 4. Monitoring Networks
* §354.34. Monitoring Network

* §354.4. General Information
* §354.6. Agency Information
* §354.8. Description of Plan Area

* §354.10. Notice &
Communication

* 2. Basin Setting

* §354.14. Hydrogeologic * §354.36. Representative Monitoring

Conceptual Model * §354.38. Assessment & Improvement
* §354.16. Groundwater * §354.40. Reporting Monitoring Data

Conditions to the Department
* §354.18. Water Budget * 5. Projects and Management
* §354.20. Management Areas Actions

* §354.44. Projects & Management
Actions
- Chowchilla Subbasin Technical Meeting
July 18,2018
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Sustainability Goal

* Applicable to entire basin

* Qualitative concise statement
* Objectives/Mission Statement
* Desired GW conditions

* Discussion of measures and why planned measures will
succeed

* Path to desired conditions/How goal achieved in next 20
years

* One of final components of GSP
* Undesirable results and MT must be defined
* Projects and MA must be identified
* Effects on GW conditions must be understood

- Chowchilla Subbasin Technical Meeting 24
July 18,2018
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Undesirable Results and Sustainability Indicators

Significant and Unreasonable:
& Chronic lowering of groundwater levels indicating
a depletion of supply if continued over the
planning and implementation horizon....
Reduction of groundwater storage

Seawater intrusion

P B

Degraded water quality, including the

B

migration of contaminant plumes that impair
water supplies

& Land subsidence that substantially interferes
with surface land uses

&4 Depletions of interconnected surface water
that have adverse impacts on beneficial uses of
the surface water

- Chowchilla Subbasin Technical Meeting
July 18,2018
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Minimum Thresholds and Measurable Objectives

Minimum Threshold (MT):

» “a numeric value for each sustainability indicator used to define undesirable
results” (351.t)

* “The numeric value used to define minimum thresholds shall represent a point in
the basin that, if exceeded, may cause undesirable results...” (354.28.a)

Measurable Objective (MO):

 “specific, quantifiable goals for the maintenance or improvement of specified
groundwater conditions” (351.s)

» “...provide a reasonable margin of operational flexibility under adverse
conditions which shall take into consideration ...historical water budgets,
seasonal and long-term trends, and
periods of drought...” (354.30.c)

- Chowchilla Subbasin Technical Meeting
July 18,2018
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Minimum Thresholds and Measurable Objectives
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Minimum Thresholds: Metrics

- Chowchilla Subbasin Technical Meeting
July 18, 2018
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Minimum Thresholds: Required Components

1) Information and criteria relied upon

2) Relationship between MT for each sustainability
indicator

3) How selected MT avoid causing undesirable
results in adjacent basins

4) How MT affect beneficial uses/users, land uses,
property interests

5) How state, federal, and local standards relate to
sustainability indicators

6) How each MT will be quantitatively measured

- Chowchilla Subbasin Technical Meeting
July 18,2018
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GW Levels: Minimum Thresholds

- Chowchilla Subbasin Technical Meeting
July 18,2018
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GW Levels: MT Considerations

1) Historical GW conditions

2) Well depths and screen intervals (domestic
wells typically shallowest) - exposure of well
screens

3) Pumping lift/costs

4) Aquifer Zone and Corcoran Clay - Different
MTs?

5) Interbasin groundwater flow; adjacent basin MT
6) Land subsidence

7) Depletion of interconnected surface
water/GDEs

- Chowchilla Subbasin Technical Meeting 31
July 18,2018
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GW Levels MT Considerations:
Domestic Well Locations

- Chowchilla Subbasin Technical Meeting 32
July 18,2018
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GW Levels MT Considerations:

Domestic Well Depths

- Chowchilla Subbasin Technical Meeting
July 18, 2018
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GW Levels MT Considerations:

Domestic Well Depths

- Chowchilla Subbasin Technical Meeting
July 18, 2018
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GW Storage: Minimum Thresholds

- Chowchilla Subbasin Technical Meeting 35
July 18, 2018

GW Storage: MT Considerations

1) Historical trends, water year types, projected
water use

2) GW reserve needed to withstand long-term
drought

3) Effective storage of basin (well depths, pumping
lift/costs)

4) Adjacent basin MT

- Chowchilla Subbasin Technical Meeting 36
July 18, 2018
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Land Subsidence: Minimum Thresholds

- Chowchilla Subbasin Technical Meeting
July 18, 2018
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Land Subsidence: MT Considerations

1) Aquifer material susceptible to subsidence

2) :-Iistorical/current/ projected GW levels; especially historic
ows

3) Historic rate/extent of subsidence

4) Land uses/property interests

5) Location of infrastructure/facilities susceptible to subsidence
6) Adjacent basin MT

7) :\leeld to establish relationship between subsidence and GW
evels

¢ Upper vs Lower Aquifer
« Critical head (historical low water level)
8) Elastic versus inelastic subsidence

- Chowchilla Subbasin Technical Meeting
July 18, 2018

7/19/2018
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Measurable Objectives (MO)

1) Reflect basin’s desired groundwater conditions

2) MO set to allow reasonable margin of flexibility
to accommodate drought, climate change,
conjunctive use ops, GW management

3) Projects and MA desighed to meet MO

- Chowchilla Subbasin Technical Meeting
July 18,2018
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Interim Milestones (IM)

1) 5-year interim milestones (IM) use same metrics as MO;
used by DWR to track progress

2) IM coordinated with projects and MA

3) Projects and MA schedule (along with demand
management schedule) influences how rapidly IM
approach MO (i.e., path to sustainable groundwater
management)

4) DWR review of GSP every 5 years to evaluate if IM being
metI and assess GSA ability to achieve sustainability
goa

- Chowchilla Subbasin Technical Meeting
July 18,2018
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Path to Sustainability: Interim Milestones

- Chowchilla Subbasin Technical Meeting 41
July 18,2018
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Path to Sustainable GW Management

1) Avoidance of undesirable results must be achieved
within 20 years of GSP implementation

2) Basin may experience undesirable results within 20
year implementation period, especially if
undesirable results existed as of 2015

3) Failure to eliminate undesirable results within 20

years or meet sustainability goal may result in state
intervention

4) State could intervene within 20 year
implementation period

- Chowchilla Subbasin Technical Meeting 42
July 18,2018
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Path to Sustainable GW Management:
Hypothetical Basin Assumptions

1) Simplified hypothetical example for
hypothetical basin for one sustainability
indicator (GW levels)

2) Assumed network of 8 representative
monitoring points (MP), same criteria at each
well

3) Three or more MT exceedances constitute
undesirable result

4) GSP IM account for potential MT exceedances in
early years of implementation time period

5) Just an example; in reality, GSAs define
undesirable results subject to DWR approval

- Chowchilla Subbasin Technical Meeting
July 18,2018
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Path to Sustainability: BMP Scenario 1

- Chowchilla Subbasin Technical Meeting
July 18,2018
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Path to Sustainability: BMP Scenario 2

- Chowchilla Subbasin Technical Meeting
July 18, 2018
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Path to Sustainability: BMP Scenario 3

- Chowchilla Subbasin Technical Meeting
July 18, 2018
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Path to Sustainable GW Management:
Hypothetical Basin Example Summary

1) Example not necessarily meant to represent
critically overdrafted basin

2) MT need to be met at/after 2040

3) A limited nhumber of MT exceedances can occur

2020-2040 provided levels rebound within
reasonable time frame

4) If multiple MT exceedances occur during

implementation period with no sign of rebound,

State can intervene even before 2040

- Chowchilla Subbasin Technical Meeting
July 18, 2018
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Path to Sustainability: Future Water Levels

Example Water Levels

Higher

4

Relative Groundwater Elevation

mmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmm
ooooooooooooooooooooooo
NNNNNNNNNNNNNNNNNNNNNNN

- Chowchilla Subbasin Technical Meeting
July 18, 2018
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Summary

* Basin setting
 Sustainability goals

* Undesirable results
* Minimum thresholds
* Measurable objectives

Chowchilla Subbasin Technical Meeting

49
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Next Steps-2018
Tentative GSP Milestones
Meeting Ty Time & Add Major Topi .
Dates ceting lype ime ress ajor fopic (GSA Decisions needed)
. . 2to4 pm, . . .
Publ h | Workshop #1, B B B
3/6/2018 ublic/Technical o'r shop #1, | chillawp | B2 Setting, Basin Boundary No|Decisions
GSP Development Kick-off Water Budget
Board Room
Public Round 2to4 pm, . .
Di B: B W
4/25/2018 | Table/Coordination Committee | Chowchilla wp | D1Scuss Basin Boundary Water | o o
Budget
#1 Board Room
2to4 pm, Management Areas, Base Period,
5/30/2018 Public/Technical Workshop #2 | Chowchilla WD | GSA water budgets, projects and | No Decisions
Board Room management actions
Public Round 2to 4 pm, Discuss GSA water budgets,
6/27/2018 Table/Coordination #2 Chowchilla WD | approve management areas, base | Management Areas
Committee Board Room period
Basin Setting, HCM, GW
2to4 pm, Conditions, Sustainability Goals,
7/18/2018 Public/Technical Workshop #3 | Chowchilla WD | Undesirable Results, Minimum
Board Room | Thresholds, Measurable
Objectives
2toapm, | water Mol
8/22/2018 Public/Technical Workshop #4 | Chowchilla WD !
Development Update, GSA
Board Room
Allotments
- Chowchilla Subbasin Technical Meeting 50
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Next Steps—2018

Tentative GSP Milestones
Meeting Type Time & Address Major Topic
Dates BWE U g (GSA Decisions needed)
riodgm, (DS e | S s
9/26/2018 | Table/Coordination #3 Chowchilla WD g e ¢
3 model development, and projects and | development and other
Committee Board Room N A
management actions. topics
GW Model-Selection and Refinement,
Public/Technical 2to 4 pm, interbasin technical framework, stream
10/31/2018 Chowchilla WD depletion and GDE Assessment
Workshop #4 .
Board Room update, projects and management
actions
Public Round 2to 4 pm, Discuss interbasin technical
11/28/2018 Table/Coordination Chowchilla WD framework, projects and management
Committee #5 Board Room actions
Public Round 2to4 pm, Approve interbasin technical Interbasin technical
12/19/2018 Table/Coordination Chowchilla WD framework, projects and management | framework, projects and
Committee #6 Board Room actions management actions

Chowchilla Subbasin Technical Meeting

- July 18,2018 =5
L] L]
Discussion
- Chowchilla Subbasin Technical Meeting 52
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Chowchilla Subbasin GSAs

- Chowchilla Subbasin Technical Meeting 53
July 18, 2018
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