
• The meeting is being recorded

• Please mute your microphone

• Please use the chat function for questions

• Mayor McFarland and Fred Schneider will monitor the chat and 
read off the questions to the presenters 

• Questions not pertinent to a specific presentation will be saved to 
the end of the meeting
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Basin Study Update  

• First meeting Kickoff November 2018

• Last Annual Meeting January 2020

• Tasks Worked on Since Last Annual Meeting

• Groundwater modeling

• Historic and future

• Climate

• CAP-SAM
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Agenda
Welcome and Key Introductions  Mayor Craig McFarland, City of Casa Grande and 

Fred Schneider, Arizona Water Company

Basin Study Summary Jake Lenderking, Global Water Resources

Tasks worked on during the past year 

Climate Analysis  Valerie Swick, Bureau of Reclamation

Supply and Demand Assessment review Ken Seasholes and Austin Carey, CAP

Groundwater Model review and update Juliet McKenna, Montgomery & Assoc.

Groundwater Model results Austin Carey, CAP

Tasks to be worked on over the next 12 months

Adaptation and Mitigation Strategies Jake Lenderking, Global Water Resources

Brainstorming workshop Terri Sue Rossi, Arizona Water Company

Groundwater modeling Valerie Swick, Bureau of Reclamation

Trade Off analysis Valerie Swick, Bureau of Reclamation

Questions/Discussion  All

Timeline and Budget Update  Valerie Swick, Bureau of Reclamation

Future Upcoming Meeting(s) 

Project Meetings (2nd Tuesday of the month), May 11, 2021, 9 – 10:30 am

Adaptation and Mitigation Brainstorming Workshop, May 17 & 18, 2021, 1 – 4 pm

Closing Remarks Ron Fleming 
5
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Basin Study Summary 

• Overview

• Tasks
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Eloy and Maricopa-Stanfield (EMS) Basin Study

• Main Goal:

• Help water managers 
plan for uncertain 
future in water 
resources

Central Arizona Project Canal near Florence



EMS Basin Study – Study Area

• Located south of Phoenix metropolitan 
area in Pinal County

• Study area: 1575 sq. mi. 

• Pinal Active Management Area (AMA) 
as defined by Arizona Department of 
Water Resources (ADWR)

• Water demand has historically been 
dominated by agriculture sector

• Agriculture and agribusiness 
contributes $1.1 billion to 
local economy
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EMS Basin Study

• Study began in November 
2019

• 3½ year study 

• Budget of $1,860,000

• Planning period though 
2060



Pinal County 
Major Attributes 

• Agriculture sector

• Rapid growth 
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Projected Long-Term Problem

11Projected aquifer change over 100-years adapted from ADWR

“Looking out 100 years, there is 

insufficient groundwater in the 

Pinal Active Management Area to 

support all existing uses and issued 

assured water supply 

determinations.”

Projected Deficit:

8.1 million acre feet

ADWR Presentation to the House Ad Hoc 

Committee on Groundwater Supply in 

Pinal County, October 11, 2019



Basin Study Tasks

1

Develop Climate 
Projections

2

Conduct Supply 
and Demand 
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3 & 4

Update and Run 
Groundwater 

Model

5

Conduct 
Infrastructure 

Analysis

6

Adaptation and 
Mitigation 
Strategies

7

Conduct Economic 
Analysis 

8

Prepare Basin 
Study Report

12



Basin Study Tasks

1

Develop Climate 
Projections

2

Conduct Supply 
and Demand 
Assessment

3 & 4

Update and Run 
Groundwater 

Model

5

Conduct 
Infrastructure 

Analysis

6

Adaptation and 
Mitigation 
Strategies

7

Conduct Economic 
Analysis 

8

Prepare Basin 
Study Report

13



14



Basin Study Tasks

1

Develop Climate 
Projections

2

Conduct Supply 
and Demand 
Assessment

3 & 4

Update and Run 
Groundwater 

Model

5

Conduct 
Infrastructure 

Analysis

6

Adaptation and 
Mitigation 
Strategies

7

Conduct Economic 
Analysis 

8

Prepare Basin 
Study Report

15



| 4.21.21 - SUPPLY AND DEMAND ASSESSMENT REVIEW1

Supply and Demand Assessment (Review)

Eloy and Maricopa-

Stanfield Basin Study

Annual Stakeholder Meeting

4/21/21
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Supply and Demand Assessment

Eloy and Maricopa-

Stanfield Basin Study

Evaluate Risks to Infrastructure and Other Systems

Project Future Supply and Demand Imbalances

(Without Any Adaptation Measures)
STEP ONE

STEP TWO

Develop and Investigate Adaptation Strategies 

(Both Structural and Non-Structural)
STEP THREE

STEP FOUR Perform Trade-off Analysis of Strategies

Task 1 – Develop Climate Change Projections

Task 2 – Conduct Supply and Demand Assessment

Task 3 – Update Groundwater Model

Task 4 – Run Groundwater Model

Task 5 – Conduct System Reliability Analysis

Task 6 – Develop Adaptation and Mitigation Strategies

Task 7 – Prepare Trade-off Analysis of Strategies to Meet Future 

Supplies

*General Framework for Reclamation Basin Study

Purpose:

• Assess current water resource 

supply and demand

• Generate projections of future 

supply and demand

• Projections serve as inputs into the 

groundwater model to evaluate 

potential imbalances 
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Future Supply and Demand Projections

• Are…

• Challenging

• Uncertain

• Full of assumptions

• Require technical capability and capacity



|

• And a function of…

• Growth characteristics

• Climate variability

• Shortages

• Trends in agriculture

• Water storage preferences

• Policy changes

• Socio-economic changes

• Behavioral shifts

• …

4.21.21 - EMSBS SUPPLY AND DEMAND ASSESSMENT4 Eloy and Maricopa-

Stanfield Basin Study

Future Supply and Demand Projections
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CAP Service Area Model (CAP:SAM)
• Tool for projecting supply & demand in 

CAP’s three county service area

• Over 135 entities modeled

• 16 water supply types

• Not a hydrological model

• Designed to easily generate “what-if” 
scenarios

• Many capabilities but among the most 
relevant for this study are the ability to:

• Model rate and spatial pattern of growth

• Evaluate effects of changing climate

• Project changes in agricultural water use
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Scenario Planning

Factors

Driving forces of water supply, 
demand and reliability (e.g. 
growth, climate variability, 

agricultural trends, etc.)

1
Scenarios

• Combinations of multiple, 
internally consistent factors

• Represents a plausible 
narrative about how the 
future may unfold

2
Projections

• Magnitude and spatial 
distribution of water 
demand through time

• Supply availability 

3
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Scenario Planning

• Goal: Create an envelope of plausible futures 

with sufficient variability to capture the future 

Time

D
e
m

a
n
d Historic

Multiple 

Scenarios

Future
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EMSBS Modeling Scenarios
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EMSBS Modeling Scenarios
AB

CD

E

F
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Results – Municipal 
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Results - Agricultural 
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Results – Supply Utilization (2060)
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Supply and Demand Report (In Progress)

Eloy and Maricopa-

Stanfield Basin Study
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Check Out the Website!

Eloy and Maricopa-

Stanfield Basin Study

https://pinalpartnership.com/ems-basin-study/

Scenario Development Process

|
Eloy and Maricopa-
Stanfield Basin Study

SUPPLY AND DEMAND |  07.16.1925

Pumping

• Fully replaces

• Partially replaces

• Limited to current/planned

Irrigation Efficiency

• Rapid 

• Steady (i.e. current)

• Slow

Growth Pattern

• Spillover

• Official

• Dense urbanization

• Local growth

Conservation

• Rapid 

• Steady (i.e. current)

• Slow

Growth Rate

• High 

• Official 

• Low

Climate

• Hotter and drier

• Hot and dry

• Historic

Development 

• Preference for on Ag 

• No preference

• Preserve Ag (bare desert)

Scenario A: Highest Demand

Model Features and Assumptions

Effluent

Detailed (Draft) Results

|

Eloy and Maricopa-

Stanfield Basin StudySUPPLY AND DEMAND – MEETING #7 | 09.24.1921

Total Demand in 2060 [ Muni + Ag + Tribal + Industrial ] DRAFT

ClimatePumping Capacity

3.00  AZWCPinalValleySystemA. Highest Demand [EMSBS] 11/ 19/ 19 2:44 PM

  Central Arizona Project Service Area Model   Central Arizona Project Service Area Model 

AZWCPinalValleySystem AZWCPinalValleySystem A. Highest Demand [EMSBS]

High growth rate, spillover (suburban) growth pattern, hotter and drier climate, Ag pumping capacity equals 1.5x the max gw use from 2003 to 

2013
Demand Assumptions Water Supply Projections (Acre-Feet)

Date
Housing Units GPHUD

Effluent
Surface Water Central Arizona Project Groundwater

Unknown
Total SRP Existing New SRP Non-SRP Direct ASR Storage Recovery Non-Repl. Replenished

Date Effluent Unknown

2018 36,624 0 388 310 0 0 0 0 10,884 0 0 4,945 8 0
2019 37,368 0 387 310 0 0 0 0 10,884 0 0 5,069 14 0
2020 38,202 0 384 310 0 0 0 0 10,884 0 0 5,274 37 0
2021 40,356 0 384 310 0 0 0 0 10,884 0 0 5,716 66 0
2022 42,974 0 383 310 0 0 0 0 10,884 0 0 6,392 173 0
2023 45,642 0 382 310 0 0 0 0 10,884 0 0 7,118 319 0
2024 48,331 0 380 310 0 0 0 0 10,884 0 0 7,818 513 0
2025 51,037 0 380 310 0 0 0 0 10,884 0 0 8,485 727 0
2026 53,788 0 379 310 0 0 0 0 10,884 0 0 9,120 994 0
2027 56,742 0 377 310 0 0 0 0 10,884 0 0 9,774 1,284 0
2028 59,697 0 375 310 0 0 0 0 10,884 0 0 10,425 1,635 0
2029 62,653 0 375 310 0 0 0 0 10,884 0 0 11,019 2,001 0
2030 65,609 0 374 310 0 0 0 0 10,884 0 0 11,610 2,392 0
2031 68,568 0 373 310 0 0 0 0 10,884 0 0 12,186 2,797 0
2032 72,180 0 371 310 0 0 0 0 10,884 0 0 12,885 3,227 0
2033 76,061 0 371 310 0 0 0 0 10,884 0 0 13,579 3,757 0
2034 79,947 0 370 310 0 0 0 0 10,884 0 0 14,300 4,340 0
2035 83,838 0 368 310 0 0 0 0 10,884 0 0 15,007 4,939 0
2036 87,734 0 366 310 0 0 0 0 10,884 0 0 15,745 5,556 0
2037 91,670 0 366 310 0 0 0 0 10,884 0 0 16,391 6,180 0
2038 95,827 0 365 310 0 0 0 0 10,884 0 0 17,107 6,825 0
2039 99,992 0 364 310 0 0 0 0 9,529 0 0 18,773 7,916 0
2040 104,165 0 362 310 0 0 0 0 10,884 0 0 18,582 8,219 0
2041 108,349 0 362 310 0 0 0 0 10,884 0 0 19,222 8,924 0
2042 112,543 0 361 310 0 0 0 0 10,884 0 0 19,915 9,642 0
2043 116,818 0 360 310 0 0 0 0 10,884 0 0 20,548 10,437 0
2044 121,183 0 358 310 0 0 0 0 10,884 0 0 21,252 11,269 0
2045 125,561 0 358 310 0 0 0 0 10,884 0 0 21,804 12,114 0
2046 129,953 0 357 310 0 0 0 0 10,884 0 0 22,425 12,972 0
2047 134,360 0 355 310 0 0 0 0 10,884 0 0 23,043 13,841 0
2048 138,783 0 353 310 0 0 0 0 10,884 0 0 23,744 14,725 0
2049 143,212 0 353 310 0 0 0 0 10,884 0 0 24,264 15,605 0
2050 147,657 0 352 310 0 0 0 0 10,884 0 0 24,799 16,569 0
2051 152,121 0 351 310 0 0 0 0 10,884 0 0 25,295 17,578 0
2052 156,604 0 349 310 0 0 0 0 10,884 0 0 25,890 18,606 0
2053 161,695 0 349 310 0 0 0 0 10,884 0 0 26,368 19,637 0
2054 166,901 0 348 310 0 0 0 0 10,273 0 0 27,284 21,079 0
2055 172,131 0 347 310 0 0 0 0 8,571 0 0 28,788 23,048 0
2056 177,388 0 345 310 0 0 0 0 7,625 0 0 29,972 24,721 0
2057 182,663 0 345 310 0 0 0 0 10,273 0 0 28,950 24,751 0
2058 187,967 0 344 310 0 0 0 0 10,273 0 0 29,503 25,994 0
2059 193,299 0 343 310 0 0 0 0 10,273 0 0 30,055 27,248 0
2060 199,572 0 341 310 0 0 0 0 10,273 0 0 30,895 28,535 0
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Study Report
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Groundwater Modeling

Eloy and Maricopa-Stanfield Basin Study

Stakeholder Meeting 

April 21, 2021 



ADWR Model 

• Original model released in 2014; 

historic period 1922 – 2010 

• Regulatory use for 100-yr assured 

water supply projections

• Updated in 2019; some structural 

adjustments; historic period extended 

thru 2015

2



Basin Study Model (2021)

• ADWR Model is starting point

• Updated for years 2016 - 2018 

• Thorough review; determined model is 
acceptable for study objectives; some 
minor adjustments

• Model runs evaluate future scenarios 
through 2060

• Model is useful for regional scale 
evaluation and comparison between 
alternative future scenarios

3



Pinal AMA Groundwater Model Water Budget

4

A VISUAL GUIDE TO WATER IN THE PINAL ACTIVE MANAGEMENT AREA

Report prepared by the Univ. of Arizona Water Resources Research Center

JUNE 12, 2020



Pinal AMA Groundwater Model Water Budget

5

3-year update
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Groundwater Modeling Results

Eloy and Maricopa-
Stanfield Basin Study

Annual Stakeholder Meeting
4/21/21
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EMSBS Modeling Scenarios
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Study Area

Eloy and Maricopa-
Stanfield Basin Study

• Water Providers
• Seven providers explicitly modeled 

in CAP:SAM
• Additional 25+ small providers 

modeled
• Irrigation Districts

• CAIDD, MSIDD, SCIDD and HIDD
• Tribal Lands

• Ak-Chin Indian Community
• Gila River Indian Community 

(portion of demand is the outside model 
domain)

• Tohono O’odham Nation 
(all demand is outside the model domain) 
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Scenario A - Key Assumptions
Ag Pumping Municipal Demand Climate

height and color 
indicate relative 
magnitude

Historic levels
Historic Projected

Ag Pumping Capacity
(150% of Historical Max)

• 0.10% per year increase in 
irrigation efficiency

• 0.15% per year increase in 
crop consumptive use
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Scenario B - Key Assumptions
Ag Pumping Municipal Demand Climate

Historic Projected

Ag Pumping Capacity
(150% of Historical Max)

• 0.20% per year increase in 
irrigation efficiency

• 0.15% per year increase in 
crop consumptive use

 -

 250,000

 500,000

 750,000

 1,000,000

20
18

20
22

20
26

20
30

20
34

20
38

20
42

20
46

20
50

20
54

20
58

CO River Shortages

0%
20%
40%
60%
80%

100%

20
18

20
21

20
24

20
27

20
30

20
33

20
36

20
39

20
42

20
45

20
48

20
51

20
54

20
57

20
60

SW Availability

Population Growth

Local Pattern

“Hotter and Drier”



|

 -

 250,000

 500,000

 750,000

 1,000,000

20
18

20
22

20
26

20
30

20
34

20
38

20
42

20
46

20
50

20
54

20
58

CO River Shortages

4.21.21 - GROUNDWATER MODELING RESULTS6 Eloy and Maricopa-
Stanfield Basin Study

Scenario D - Key Assumptions (Omitted Scenario C)

Ag Pumping Municipal Demand Climate

Historic Projected

Ag Pumping Capacity
(125% of Historical Max)

• 0.15% per year increase in 
irrigation efficiency

• 0.10% per year increase in 
crop consumptive use

Population Growth

Official Pattern
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Scenario E - Key Assumptions
Ag Pumping Municipal Demand Climate

• 0.20% per year increase in 
irrigation efficiency

• 0.15% per year increase in 
crop consumptive use

Population Growth

Infill Pattern

Historic Projected

Ag Pumping Capacity
(Current + DCP)

“Hotter and Drier”
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Scenario F - Key Assumptions
Ag Pumping Municipal Demand Climate

• 0.20% per year increase in 
irrigation efficiency

• 0.00% per year increase in 
crop consumptive use

Population Growth

Infill Pattern

Historic Projected

Ag Pumping Capacity
(Current + DCP)

“Historic”
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Quick Note About Ag…
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Quick Note About Ag…
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GW Modeling Results
Scenario A

Eloy and Maricopa-
Stanfield Basin Study

DTW Drawdown

Total Pumping 
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Industrial
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GW Modeling Results
Scenario A

Eloy and Maricopa-
Stanfield Basin Study
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GW Modeling Results
Scenario B

Eloy and Maricopa-
Stanfield Basin Study

DTW Drawdown
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GW Modeling Results
Scenario B

Eloy and Maricopa-
Stanfield Basin Study
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GW Modeling Results
Scenario D

Eloy and Maricopa-
Stanfield Basin Study
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GW Modeling Results
Scenario D

Eloy and Maricopa-
Stanfield Basin Study
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GW Modeling Results
Scenario E

Eloy and Maricopa-
Stanfield Basin Study

DTW Drawdown

Total Pumping 
[AF]

Agriculture
Municipal
Industrial



| 4.21.21 - GROUNDWATER MODELING RESULTS19

GW Modeling Results
Scenario E

Eloy and Maricopa-
Stanfield Basin Study
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GW Modeling Results
Scenario F

Eloy and Maricopa-
Stanfield Basin Study

DTW Drawdown

Total Pumping 
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GW Modeling Results
Scenario F

Eloy and Maricopa-
Stanfield Basin Study
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Subsidence (2019 – 2060)
Scenario A

Eloy and Maricopa-
Stanfield Basin Study

Drawdown Subsidence



| 4.21.21 - GROUNDWATER MODELING RESULTS23

Subsidence (2019 – 2060)
Scenario F

Eloy and Maricopa-
Stanfield Basin Study

Drawdown Subsidence
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• Regional water level declines 
across scenarios

• Key Drawdown Areas:
• Eloy
• Southern MSIDD
• Casa Grande Ridge

• Groundwater Level Increases:
• Casa Grande Recharge Facility
• Gila River Recharge

• Potential for subsidence
• Greatest in Eloy sub-basin

Summary
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• Adaptation and Mitigation Brainstorming Workshop
• Two day virtual event, May 17th and 18th

• Adaptation – How might we change water 
management behavior to adapt to these new 
futures?
• De-coupling of the municipal sector from the 

groundwater system?
• Targeted recharge and recovery?

• Mitigation – How might we reduce the impact of 
groundwater level declines?
• Depth to water pumping rules?
• Reduced agricultural pumping?

Where Do We Go From Here?



Updated Schedule 
End of

Study

Nov 2018 Feb 2019 May 2019 Aug 2019 Nov 2019 Feb 2020 May 2020 Aug 2020 Nov 2021 Feb 2021 May 2021 Aug 2021 Nov 2022 Feb 2020 May 12, 2020

5.1
Climate Change 

Analysis
  X X X

5.2
Supply and Demand 

Assessment
X X X X X X X X

5.3 & 5.4
Groundwater Model 

(update for planning)
  X X X X X X X

5.5
 Infrastructure 

Analysis
X X X

5.6
Adaptation & 

Mitigation Strategies
X X X X X

5.7
Economic 

Analysis
X X X

5.8
Basin Study 

Report
X X X X X X X X X

5.9 -5.12
Project Management / 

Admin
X X X X X X X X X X X X X X

Year 4
Starts 11/12/2021

Year 3

Starts 11/12/2020Task Description

Year 1

Starts 11/12/2018

Year 2

Starts 11/12/2019



Post Study

• Apply for WaterSMART Grants for additional analyses

• Individual entities completing projects

• Regional entities completing projects



Upcoming Meetings

Project Meetings 

2nd Tuesday of the month

May 11, 2021, 9 – 10:30 am

Adaptation and Mitigation Brainstorming Workshop

May 17 & 18, 2021, 1 – 4 pm



Thank You

For more information:

http://pinalpartnership.com/ems-basin-study

Valerie Swick vswick@usbr.gov

Jake Lenderking  Jake.Lenderking@gwresources.com

http://pinalpartnership.com/ems-basin-study
mailto:vswick@usbr.gov
mailto:Jake.Lenderking@gwresources.com
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