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1. GW Model Calibration

2. Projected Future Hydrology

3. Projects

4. GW Model Results

5. Minimum Thresholds and Measurable 
Objectives

Agenda
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GW Model Calibration
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• Groundwater Models are Tools
• Help Understand Potential Outcomes of 
Projects with respect to future GW levels

• Can Inform Decisions – Relative Effects; 
Relies on Specified Input Parameters

• Limitations in Capabilities
• Representation of complexity/heterogeneity
• Limited calibration data/conditions/variables
• Regional vs local – local variability not captured
• Relative vs absolute – differences btwn scenarios

Role of Groundwater Modeling in 
GSP Development
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MCSim Model Calibration - Background
• Key refinements to local model information 

5

Water balance subregions
(subbasins/GSAs)

Streams – added Ash and 
Berenda Sloughs; others outside 
Chowchilla Subbasin
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• MCSim Refined from C2VSim

• Base Period 1989 to 2015

• Matching Model to:
• DE Surface System Water Budget
• Historic Stream Flow
• Historic Groundwater Level Fluctuations

• Adjustments to Model: 
• Initial and Boundary Heads (Groundwater Levels)
• Aquifer Parameters
• Stream Parameters

MCSim Model Calibration - Process
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• 1989-2015 average annual

• Net Recharge from Surface Water System

• Outside model water budget -87,636

• Model water budget -79,500

MCSim Base Period Calibration –
Chowchilla Subbasin
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MCSim Model Calibration – Base Period
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Comparison of Change in Storage for Surface System
(Excludes Lateral Subsurface Flows)
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MCSim Model Calibration – Calibration Wells
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MCSim Model Calibration - Well Hydrographs
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Projected Future Hydrology
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• Historical (1965-2015) hydrology (precipitation, 
evapotranspiration, and streamflow)

• Projected water demand 
 Land use

 use 2017 crop areas
 projected changes from ag to urban land use (Urban Water 

Management Plans and census data)
• Historical climate (evapotranspiration and 

precipitation)

• Historical (1989-2015) surface water supply
• Model
 Projects
 Crop water use reduction

Methodology and Assumptions

12



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

4/12/2019

7

March 27, 2019
Chowchilla Subbasin Coordination Meeting

Precipitation Cumulative Departure 
from Mean (1965-2015 as 2040-
2090)
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• Estimate “New” water available for irrigation 
supply or recharge, must be water that would 
have:
 Left the subbasin without the project, or
 Not entered the subbasin without the project
 Not been used by another project

Methodology and Assumptions—
Modeling Projects Approach
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Projects
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Water Sources

Water Source

Estimated Average 
Annual Project 
Water Volume, 

TAF

Estimated Average 
Annual Water 
Available for 
Recharge, TAF

Number of 
Projects

Chowchilla River Flood 
Release 20 22 7

Madera Canal Flood Release 7 12 1

Eastside Bypass* 49 60 5
Additional water supply 
during uncontrolled season 7 7 2

Purchase 16 16 3

Total 99 117 17

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

*Estimated average annual water available is an estimate based on potential water rights that might be issued by the SWRCB.
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Simplified Groundwater Condition 
(Projected Historical 2040-2090)
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Plan for Meeting the Shortfall 
• Recharge projects

• Planning for avg of 52,000 af/yr 
• Competitive and expensive

• Incremental reduction from 
current consumptive use

• Transition from current per-acre use
• Coordinated with other projects

• Continued use of stored 
groundwater (lowering levels) 
during project implementation 
period as long as this does not 
cause undesirable results

E
TA

W
 (a
f/
a
c)

2040

25 years
Implementation

50 years
Sustainability
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Project Results--Expected
(Projected Historical 2040-2090)
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Crop Water Use Reduction Program:  Madera County East 11,300 af, Madera County West 16,250 af.  
Remaining crop water use reduction due to permanent recharge basins replacing irrigated area.
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Simplified Groundwater Condition 
(Projected with Projects 2040-2090)
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Crop Water Use Reduction Program:  Madera County East 11,300 af, Madera County West 16,250 af, TTWD 
1,700 af.  Remaining crop water use reduction due to permanent recharge basins replacing irrigated area.
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• A combination of projects and demand reduction 
eliminates the overdraft

• GSA must implement projects between 2020 and 
2040 according to the draft schedule

• Actions to reduce crop water use also required
• Ensure basin is operated within sustainable yield
• Convince DWR that the basin can be operated within 

sustainable yield

• Groundwater allotments, credits, and a 
mechanism for trading will be established

• Projects and demand reduction may be scaled up 
or down as needed during implementation period

Projects Summary
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MCSim Model Results

22
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• Initial model results without climate change to allow 
comparison to historical/current climate

• Subsequent model results with climate change per DWR 
guidance document (not presented today)

• Projected Future without projects/management actions

• Projected Future with projects/management actions

23

MCSim Preliminary Model Results -
Background

March 27, 2019
Chowchilla Subbasin Coordination Meeting

• Projected Boundary Conditions Assume 
Adjacent Subbasins Implement 
Projects for With Project Model Runs

• Average Annual Net Recharge from 
SWS 2040-2090

• Without Projects -115,000
• With Projects -1,000

• Preliminary Results Still Under Review 

24

MCSim Preliminary Model Results – With and 
Without Projects for Entire Subbasin
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• Projected Boundary Conditions Assuming Adjacent Subbasins Implement Projects
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MCSim Preliminary Model Results – With and 
Without Projects for Entire Subbasin

Projected Change in Storage for Surface System
(Excludes Lateral Subsurface Flows)
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• Selected Depth to Water (DTW) maps
• Following maps show DTW for Model Layer 3 

(Above Corcoran Clay) and Model Layer 4 (Below 
Corcoran Clay)

• Current Year (2015)
• Projected without projects (Critical Dry and Wet 

Years), no future increase in subsurface inflow 
from boundaries

• Projected with projects (Critical Dry and Wet 
Years), adjacent subbasins implement projects

26

MCSim Preliminary Model Results – With 
Projects
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MCSim Preliminary Model Results – Current Year, Upper 
Aquifer, (2015)

March 27, 2019
Chowchilla Subbasin Coordination Meeting 28

MCSim Preliminary Model Results – Current Year, Lower 
Aquifer, (2015)
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MCSim Preliminary Model Results – Without Projects, Upper 
Aquifer, Wet Year Sequence (2075)

• No increase in subsurface inflow to offset water level declines

March 27, 2019
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MCSim Preliminary Model Results – Without Projects, Upper 
Aquifer, Critical Dry Year (2090)

• No increase in subsurface inflow to offset water level declines
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MCSim Preliminary Model Results – Without Projects, Lower 
Aquifer, Wet Year Sequence (2075)

• No increase in subsurface inflow to offset water level declines

March 27, 2019
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MCSim Preliminary Model Results – Without Projects, Lower 
Aquifer, Critical Dry Year (2090)

• No increase in subsurface inflow to offset water level declines
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MCSim Preliminary Model Results – With Projects, Upper 
Aquifer, Wet Year Sequence (2075)
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MCSim Preliminary Model Results – With Projects, Upper 
Aquifer, Critical Dry Year (2090)
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MCSim Preliminary Model Results – With Projects, 
Lower Aquifer, Wet Year Sequence (2075)

March 27, 2019
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MCSim Preliminary Model Results – With Projects, 
Lower Aquifer, Critical Dry Year (2090)
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Minimum Thresholds and 
Measurable Objectives
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• 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 (not applicable)

• No overdraft 
• Groundwater storage does not decrease
• Groundwater system inflows equal or exceed outflows
• Avoid impacting adjacent subbasins with regard to 

subsurface inflow

MO and MT - GSP Requirements

38
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1) MT/MO are numeric values and specific quantifiable goals
2) MT used to define undesirable results
3) MO reflect basin’s desired groundwater conditions
4) Projects and Management Actions designed to meet MO
5) MT/MO set to allow reasonable margin of flexibility to 

accommodate drought, climate change, conjunctive use ops, 
GW management

6) MT/MO need to be established for each relevant sustainability 
indicator

7) MT/MO reflect a certain monitoring location and aquifer, and 
can vary regionally

Minimum Thresholds (MT) and Measurable 
Objectives (MO) 

3939
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1) Information and criteria relied upon
2) Relationship between MT for each sustainability 

indicator
3) How selected MT avoids causing undesirable 

results in adjacent basins
4) How MTs 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

Minimum Thresholds: Required Components

4040
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MO and MT - Demonstrating Path to 
Sustainability

41
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• Without Projects model runs assumes no increased inflow 
from surrounding subbasins in the future

• When model layers go dry, pumping from that layer ceases and 
model shows water level flattening out

• With Projects model runs assume adjacent subbasins
implement projects

• Model domain GHB water levels cease declining and flatten out as 
adjacent basins implement projects (subsurface inflow/outflow can 
occur along model domain boundaries)

42

Example/Potential MT and MO – With and 
Without Projects by GSA
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• Hydrograph slides for selected wells showing with and 
without projects (2020-2090) as follows:

• CWD North, South
• Madera Co East One well
• Madera Co West One well
• SVMWC One well
• TTWD One well

43

Example/Potential MT and MO – With and 
Without Projects by GSA

March 27, 2019
Chowchilla Subbasin Coordination Meeting 44

Example MT/MO – CWD North, No Projects, No Inflow Increase 

Ground Surface

Model Layer went dry
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Example MT/MO – CWD North, with Projects

Example
MO

Example
MT

March 27, 2019
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Example MT/MO – CWD South, no projects, no 
inflow increase
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Example MT/MO – CWD South, with projects

Example
MO

Example
MT

March 27, 2019
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Example MT/MO – Sierra Vista Mutual WC, no 
project, no inflow increase
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Example MT/MO – Sierra Vista Mutual WC

Example
MO

Example
MT

March 27, 2019
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Example MT/MO – Eastern Madera County, no 
project, no inflow increase
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Example MT/MO – Eastern Madera County

Example
MO

Example
MT
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Example MT/MO – Triangle T Water District, no 
projects, no inflow increase
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Example MT/MO – Triangle T Water District

Example
MO

Example
MT

March 27, 2019
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Example MT/MO – Western Madera County, no 
projects, no inflow increase
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Example MT/MO – Western Madera County

Example
MO

Example
MT

March 27, 2019
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1) Historical GW conditions
2) Model results
3) Well depths and screen intervals (domestic wells 

typically shallowest) – exposure of well screens
4) Pumping lift/costs
5) Aquifer Zone and Corcoran Clay – Different MTs?
6) Interbasin groundwater flow; adjacent basin MT
7) Land subsidence
8) Depletion of interconnected surface water/GDEs

GW Levels: MT Considerations

5656
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GW Levels MT Considerations: 
Domestic Well Locations

5757
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GW Levels MT Considerations: 
Domestic Well Depths

5858

Depth as
feet below
ground
surface



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

4/12/2019

30

March 27, 2019
Chowchilla Subbasin Coordination Meeting

1) Aquifer material susceptible to subsidence
2) Historical/current/projected GW levels; especially historic 

lows
3) Historic rate/extent of subsidence
4) Land uses/property interests
5) Location of infrastructure/facilities susceptible to subsidence
6) Adjacent basin MT
7) Need to establish relationship between subsidence and GW 

levels
• Upper vs Lower Aquifer
• Critical head (historical low water level)

8) Elastic versus inelastic subsidence

Land Subsidence: MT Considerations

5959
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• Are these example MT levels too low?

• What undesirable results may occur if GW levels 
decline to the “with project” levels?

• Can these undesirable results be avoided?

• If there are no undesirable results at the GW 
levels estimated through the modeling of the 
projects on the modeled schedule:

• Set MTs and MOs at these levels
• Write GSP

MT and MO Questions

60
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• Winter recharge

• Provide well information
• Well construction
• Water levels
• Water quality
• Well and pump testing

• Attend GSP public meetings and provide 
comments/input

• Review Draft GSP and provide comments/input

What can you do now?

61
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Questions/Discussion

62


