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• Management area decision

• Water available for replenishment analysis

• Provide status update on projects

• Discuss blend of projects and management
actions

• Discuss management action guidelines and
policies

• Discuss groundwater allotment policies

Meeting Objectives and Agenda

2
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Management Areas

3

One option discussed at the Chowchilla Subbasin
Technical Committee is to have two (2) MA’s

August 22, 2018
Chowchilla Subbasin Technical Meeting

Two (2) Management Areas 
versus
None

Bottom Line
• What is best for the entire Sub Basin?
• What is best for each GSA?

IT IS A COLLECTIVE GSA DECISION

4
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Water Available for 
Replenishment (WAFR)

7

• Water Sources
• Flood Waters– use for Flood – Managed Aquifer

Recharge (MAR)

• Buchanan Dam flood releases

• Millerton Dam flood releases via Madera Canal

• Eastside Bypass flood water

• Additional imported surface water supplies

• Individual projects and opportunities can be
evaluated

August 22, 2018
Chowchilla Subbasin Technical Meeting

Water Available for 
Replenishment (WAFR)

8

Outflow Water Type   Inflow, 
acre‐feet

Outflow, 
acre‐feet

Outflow Available for 
Replenishment, 

acre‐feet

Irrigation releases* 124,000 0 0

Flood releases**  30,000 16,000 13,000

Eastside bypass—flood flows*** 227,000 209,000 40,000

Totals 381,000 225,000 53,000
*From Buchanan and Madera Canal
**From Buchanan Dam (19,000 af) and Madera Canal (11,000 af)
***Inflows include Chowchilla Bypass and Fresno River

Challenges with Flood Releases/Flows
• Debris and other materials cause problems: distribution system and on‐farm systems
• Sudden high flows
• Wet, muddy and cold
• Concerns about crop damage
• Need expensive distribution systems to deliver to recharge areas
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Flood Release--Inflows
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• Projects are currently being evaluated for
• Net contribution to groundwater
• Cost
• Feasibility

• Preliminary project list
• Winter recharge on cropland
• Winter recharge on recharge basins
• Increase capacity of Buchanan Dam
• Increase capacity of Madera Canal

Projects

10
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Projects Being Considered
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Project Description
Gross Water 

Applied TAF/yr

Number of Years  
1989‐2014 With
Available Water

Water Source
Within SGMA 
Timeline? (2040)

Flood‐MAR:  Crop lands in CWD (23,000 
acres)

9 9 out of 26 Flood Water Yes

Flood‐MAR:  Crop lands in Madera 
County from Ash and Berenda Slough 
(8,000 acres)

4 9 out of 26 Flood Water Yes

Flood‐MAR:  Crop lands in Madera 
County from Eastside Bypass (2,400 
acres)

1 9 out of 26 Flood Water Yes

Flood‐MAR:  Recharge from Fresno 
River of Triangle T crop land (346 acres)

7 9 out of 26 Flood Water Yes

Increase capacity of Buchanan Dam by 
50,000 AF

10
9 out of 26

Flood Water Potentially

Increase capacity of Madera Canal 6
9 out of 26

Flood Water 
and Imported 
SW

Potentially

Total, projects 37

Water Use Reduction 65
Reduce 

Consumption
Yes

August 22, 2018
Chowchilla Subbasin Technical Meeting

Projects Being Considered
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Project Description
Gross Water 

Applied TAF/yr
Water Source

Within SGMA 
Timeline? (2040)

Flood‐MAR:  MARPO Red Top Joint 
Banking Project

Yes

Joint operated (crop when not being 
used for groundwater recharge) 
recharge basin

Flood Water 
and Imported 
SW

Yes

Off‐stream storage above Madera Canal Imported SW Unlikely
Merced‐Chowchilla Intertie Imported SW Potentially
Temperance Flat Imported SW Unlikely

6
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Water Available for 
Replenishment (WAFR)
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Individual Projects – Flood-MAR

1. Using existing distribution and on-farm irrigation 
systems within Chowchilla Water District

Analysis

• 50% of all cropped area, 50% almonds and pistachios on sandy soil 
(roughly 23,000 acres)

• Typical irrigation flows, frequency, and duration based on CWD 
delivery records

• 5% ET loss (i.e. 95% of volume is aquifer replenishment)

• Monthly capacity of CWD distribution system

• Historical flood flows from 1989 through 2014

August 22, 2018
Chowchilla Subbasin Technical Meeting

Initial Estimate of WAFR from 
Projects

14

Project Description Gross TAF/yr Water Source
Flood‐MAR* 21 Flood Water
Increase capacity of Buchanan Dam by 
50,000 AF*

10 Flood Water

Increase capacity of Madera Canal* 6
Flood Water and Imported 
SW

Total, projects 37

Challenges with Flood Releases/Flows
• Debris and other materials cause problems: distribution system and on‐farm systems
• Sudden high flows
• Wet, muddy and cold
• Concerns about crop damage

*Potential interaction between projects—may be some double counting.
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• Projects and management actions will be 
implemented to meet sustainability objectives

• Supply augmentation 
• Projects to better utilize existing supplies
• Projects to generate new supplies

• Crop water use reduction
• Incentives to facilitate trading
• Incentives for on-farm practices
• Incentives for land use change

• Identify least-cost and combination of projects 
and crop water use reduction, and establish 
feasibility

Projects and Management Actions
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• Initial WAFR analysis finds supply augmentation 
projects alone are unlikely to fill the gap

• Cost per acre foot of WAFR is still being evaluated

• Crop water use reduction program to reduce 
groundwater extraction to fill the gap

• Scale up or down, over time, depending on cost-
effective supply augmentation projects

• Ensure subbasin meets sustainable yield
• One key GSP evaluation criteria (Article 6. § 355.4.b.(5))

Meeting Sustainability Objectives

19
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• Administrative considerations
• Define the sustainable yield of the basin
• Decide how to measure groundwater use
• Define baseline allotment
• Define possible “phase-in” period

• Implementation
• Options range from pumping limits (rigid) to full water 

market (flexible) -- topic for next meeting
• Consistent with undesirable results specified in GSP

• Operational considerations
• Monitoring and enforcement
• Cost allocation for program implementation
• Flexibility to adjust over time and reduce costs

Water Use Reduction Overview

20
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103,400

Projects 16,000 AF Flood MAR 21,000 AF

Water Use Reduction 66,400 AF Planned depletion of storage 916,000 AF
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103,400

Projects 16,000 AF Flood MAR 21,000 AF

Water Use Reduction 66,400 AF Planned depletion of storage 1,350,00 AF

11



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

8/22/2018

GSP Team

August 22, 2018
Chowchilla Subbasin Technical Meeting

• How do we compare the costs and benefits of 
alternative transition paths?

• Deferring a more gradual transition to sustainability 
results in lower costs

• Key tradeoff: the longer you defer, the more rapid the 
adjustment

• Timing of projects and management actions
• Projects may be implemented at a lower cost in specific 

GSAs 
• Timelines and project feasibility varies
• Net yield of projects should account for subsurface flows
• New data and information will become available
• The subbasin must avoid undesirable results

Evaluating Implementation 
Options

23
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• What is an allotment?
• An amount of the sustainable yield of the subbasin 

assigned to each GSA based on different types of recharge

• Allotments account for:
• Recharge (across GSAs or individual parcels)
• Hydrologic variability and undesirable results
• Historical, current, and future investments

• Why are allotments important? Water use reduction 
requires:

1. Determination of permissible pumping within the 
subbasin (per sustainability indicators)

2. Allocation of permissible pumping
3. Measurement to administer the allocations
4. A trading mechanism

Groundwater Allotments:
GSA Cooperative Decision

24
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Groundwater Supply Allotments

25

Natural Recharge from: Artificial Recharge from: Other Considerations

Precipitation Imported surface water Projects

Rivers and streams Managed storm water Historical investment

Dedicated recharge 
facilities

Planned depletion of GW storage during 
water use reduction phase‐in period

Applied surface water Minimum water requirements

Applied groundwater Subsurface flows

Basin boundaries

Undesirable results

• An initial step in developing a conceptual 
allotment is to define the different types of 
groundwater in the subbasin

August 22, 2018
Chowchilla Subbasin Technical Meeting

• After defining water types, next step would be to 
agree to the allotment of water types by GSA

• Allotment policies may differ by water type

• The cost of water use reduction in any given GSA 
increases with: 

• The magnitude of the water use reduction
• Increasing acreage planted to permanent crops using 

groundwater only

• A mechanism for allotments to be traded will 
reduce overall costs to buyers and sellers

Allotment Economic Considerations

26
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Complexity of water budget varies depending on setting

Water Budget: Net Recharge 
from SWS

Source: Water Budget BMP, December 2016

Net Recharge from SWS

August 22, 2018
Chowchilla Subbasin Technical Meeting

• Depend on:
• Projects and management actions
• Undesirable result definitions
• Location of hydrogeologic conditions in relation to 

sustainability indicators
• Future water supplies

• When will they be known?
• When draft GSP becomes available
• Continue to review and adjust during GSP 

implementation

Groundwater Pumping Allotments

28
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• Total Recharge from SWS as PRELIMINARY 
ESTIMATES: 

• Total recharge (2015 land use and 1989-2014 
hydrology (climate and water supplies))

• Refined as GSP technical work continues
• Net GW inflows NOT included
• Historical NOT projected water supplies
• Undesirable results NOT considered
• Projects NOT included
• Decreased recharge due to decreased GW pumping 

NOT included

Groundwater Pumping Allotments

29
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Water Budget: Total Recharge from 
SWS (2015 Land Use)

Infiltration of Surface Water Estimate based on 
Proportional Area within Chowchilla Subbasin

30
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Water Budget: CWD (2015 Land Use) 
Net Recharge from SWS

31

Infiltration of Surface 
Water (Rivers & Streams) 
Allotted in Proportion to 
Area
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Water Budget: Madera Co East (2015 
Land Use) Net Recharge from SWS

32

Infiltration of Surface 
Water (Rivers & Streams) 
Allotted in Proportion to 
Area
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Water Budget: Madera Co West 
(2015 Land Use) Net Recharge from 
SWS

33

Infiltration of Surface 
Water (Rivers & Streams) 
Allotted in Proportion to 
Area
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Water Budget: SVMWC (2015 Land 
Use) Net Recharge from SWS

34

Infiltration of Surface 
Water (Rivers & Streams) 
Allotted in Proportion to 
Area
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Water Budget: Current Triangle T 
(2015 Land Use) Net Recharge from 
SWS

35

Infiltration of Surface 
Water (Rivers & Streams) 
Allotted in Proportion to 
Area
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• Projects will not generate enough water to 
eliminate the overdraft

• Actions to reduce crop water use will be required

• Water budgets can be used to establish 
groundwater allotments

Summary

36
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• Develop water use reduction program?

• Develop a groundwater allotment trading 
program?

• Determine basis for groundwater pumping 
allotments?

• Determine basis for assigning river and stream 
seepage to GSA allotments?

GSA Policy Decisions Required

37
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Next Steps—2018

38

Tentative 

Dates
Meeting Type Time & Address Major Topic

GSP Milestones

(GSA Decisions needed)

7/18/2018
Public/Technical 

Workshop #3

2 to 4 pm, 

Chowchilla WD 

Board Room

Basin Setting, HCM, GW Conditions, 

Sustainability Goals, Undesirable Results, 

Minimum Thresholds

8/2/2018
Adjacent Subbasin

Meeting#1—Merced

2 to 4 pm, W&C, 

Sacramento

Technical Experts exchange technical 

information about approach to estimating 

interbasin flows

Agree on technical approach 

to estimate interbasin flows

8/22/2018
Public/Technical 

Workshop #4

2 to 4 pm, 

Chowchilla WD 

Board Room

Projects and management actions, 

management actions and guidelines

Late Sept

Adjacent Subbasin 

Meeting#1—Delta‐

Mendota

TBD
Technical approach/framework, boundary 

conditions

9/26/2018

Public Round 

Table/Coordination 

#3 Committee

2 to 4 pm, 

Chowchilla WD 

Board Room

Discuss developing a water use reduction 

program and developing a groundwater 

allotment trading program

Approve development of 

water use reduction program 

and development of a 

groundwater allotment 

trading program.

Mid October
Adjacent Subbasin 

Meeting#2—Merced
TBD

Technical approach/framework, boundary 

conditions

10/31/2018
Public/Technical 

Workshop #5

2 to 4 pm, 

Chowchilla WD 

Board Room

Discuss Sustainability Goals, Undesirable 

Results, Minimum Thresholds, GW Model 

Calibration, GDEs, interbasin technical 

framework, Define Chowchilla Coordination 

Committee Agreement provisions approved 

(without data components)

August 22, 2018
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Discussion

39
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