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Water in Arizona
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ARIZONA’S WATER SUPPLY
36% 500

COLORADO RIVER " RECLAIMIED WATER

18% 41%

IN-STATE RIVERS GROUNDWATER

SOURCE: ADWR, 2020

Source: https://www.arizonawaterfacts.com/ [ADWR 2020]

S.S. PAPADOPULOS & ASSOCIATES, INC.
ENVIRONMENTAL AND WATER-RESOURCE CONSULTANTS



https://www.arizonawaterfacts.com/

Water Use in Arizona S e @

J .,.,‘ - o

U\ 3
AR
Failed

} s .

S.S. PAPADOPULOS & ASSOCIATES, INC. - TP Source: A \ p \

ENVIROMMENTAL AND WATER-RESOURCE CONSULTANTS ! Ll ’ .
https://wrrc.arizona.edu/sites/wrrc.cals.arizona.edu/files/2022-03/Water-Map-Poster-2017.pdf




ARIZONA'S WATER USE BY SECTOR (2019)
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Volcanic Rocks in Arizona

* Permeable rock
* Gravel, sand, silt
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Annual Precipitation RUNUADRSECIFTACHE

Average Annual Precipitation (Inches)
Period of Record: 1981-2010

Sources: 2016 PRISIM Climate Group,
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planning areas shown above in the Governor’s Water Initiative
and were identified in ADWR's Strategic Vision for Water Supply
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Major Rivers in Arizona
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History

Howell Code
1864 1919

O O

State Water Code;
Office of State Water
Commissioner
established
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History

Colorado River Compact
(AZ refused to ratify the
compact until 1944)

Howell Code

1864 1919 1922

O O O

State Water Code;
Office of State Water
Commissioner
established

S.S. PAPADOPULOS & ASSOCIATES, INC.
ENVIRONMENTAL AND WATER-RESOURCE CONSULTANTS



History

Colorado River Compact
(AZ refused to ratify the
compact until 1944)

Howell Code
1864 1919 1922 1943 1945
O O O O O
State Water Code; Responsibilities
Office of State Water transferred to
Commissioner State Land
established Commissioner
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History

Colorado River Compact  Critical Groundwater
(AZ refused to ratify the Code for 10 “critical

compact until 1944) groundwater areas”
Howell Code
1864 1919 1922 1943 1945 1948

O O O O O O
State Water Code; Responsibilities
Office of State Water transferred to

Commissioner State Land

established Commissioner
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History

Colorado River Compact  Critical Groundwater
(AZ refused to ratify the Code for 10 “critical

compact until 1944) groundwater areas”
1200
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History

Colorado River Compact
(AZ refused to ratify the
compact until 1944)

Howell Code

1864 1919 1922

O O O

1943 1945 1948

0O 0O 0O

State Water Code;
Office of State Water
Commissioner
established
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Responsibilities
transferred to
State Land
Commissioner
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History

Colorado River Compact  Critical Groundwater
(AZ refused to ratify the Code for 10 “critical

compact until 1944) groundwater areas”
Howell Code
1864 1919 1922 1943 1945 1948 1952
O O O O O O O
State Water Code; Responsibilities
Office of State Water transferred to
Commissioner State Land

established Commissioner

Second Groundwater
Study Commission
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History

Colorado River Compact  Critical Groundwater
(AZ refused to ratify the Code for 10 “critical
compact until 1944) groundwater areas”

Howell Code AZv. CA
‘ (supreme court)

1864 1919 1922 1943 1945 1948 1952 1963
O @) O O @) @) O @)
State Water Code; Responsibilities
Office of State Water transferred to
Commissioner State Land
established Commissioner

Second Groundwater
Study Commission

S.S. PAPADOPULOS & ASSOCIATES, INC.
ENVIRONMENTAL AND WATER-RESOURCE CONSULTANTS

20



History

Colorado River Compact  Critical Groundwater
(AZ refused to ratify the Code for 10 “critical

i roundwater areas”
compact until 1944) & CAP construction started

Howell Code Az V. CA
‘ (supreme court)

1864 1919 1922 1943 1945 1948 1952 1963 1973
O @) O O @) @) O @) O
State Water Code; Responsibilities
Office of State Water transferred to MARICOPA
Commissioner State Land
established Commissioner

Second Groundwater
Study Commission
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History

Colorado River Compact  Critical Groundwater
(AZ refused to ratify the Code for 10 “critical

i roundwater areas”
compact until 1944) & CAP construction started

Howell Code Az V. CA
‘ (supreme court)

1864 1919 1922 1943 1945 1948 1952 1963 1973 1977
O O O O O O O O O O
State Water Code; Responsibilities Groundwater
Office of State Water transferred to Management Study
Commissioner State Land Commission
established Commissioner appointed

Second Groundwater
Study Commission
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History

Colorado River Compact  Critical Groundwater Groundwater Management Act;
(AZ refused to ratify the Code for 10 “critical Department of Water Resources
' roundwater areas”
compact until 1944) g CAP construction started
Howell Code AZV. CA
‘ (supreme court)
| |
O O O O O O O O O O O
State Water Code; Responsibilities Groundwater
Office of State Water transferred to Management Study
Commissioner State Land Commission
established Commissioner appointed

Second Groundwater
Study Commission
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History

Colorado River Compact  Critical Groundwater Groundwater Management Act;
(AZ refused to ratify the Code for 10 “critical Department of Water Resources
' roundwater areas”
compact until 1944) 5 CAP construction started
Howell Code AZ V. CA
‘ (supreme court)
| |
O O O O O O O O O O O oO—oO O
State Water Code; Responsibilities Groundwater Lakes
Office of State Water transferred to Management Study Bill
Commissioner State Land Commission
established Commissioner appointed Underground Water
Storage, Savings, and
Second Groundwater Replenishment Act

Study Commission

Underground Water Storage
@ S.S. PAPADOPULOS & ASSOCIATES, INC. and Recovery Program
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History

Colorado River Compact
(AZ refused to ratify the

compact until 1944)

Critical Groundwater
Code for 10 “critical
groundwater areas”

Howell Code Az V. CA
‘ (supreme court)
| |
O O O O O O O O
State Water Code; Responsibilities
Office of State Water transferred to
Commissioner State Land
established Commissioner
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Second Groundwater
Study Commission

CAP construction started

Groundwater Management Act;
Department of Water Resources

Groundwater
Management Study
Commission
appointed

Arizona Water
Banking Authority

Lakes
Bill

Underground Water
Storage, Savings, and
Replenishment Act

Underground Water Storage
and Recovery Program
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Groundwater Management
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Groundwater Management Act, 1980

* Active Management Areas (AMAsS)
* less than a quarter of the state’s land mass
* but over 75 percent of its population

* Irrigated Non-expansion Areas (INAs)
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Active Management Areas (AMAs
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Active Management Areas (AMAsS)

* Groundwater rights and permit
requirement

* Imposed restriction on drilling new large wells
within an AMA
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Active Management Areas (AMAsS)

* Groundwater rights and permit
requirement

* Imposed restriction on drilling new large wells
within an AMA

* Well spacing rules

S.S. PAPADOPULOS & ASSOCIATES, INC.
ENVIRONMENTAL AND WATER-RESOURCE CONSULTANTS

30



Active Management Areas (AMAsS)

* Groundwater rights and permit
requirement

* Imposed restriction on drilling new large wells
within an AMA

* Well spacing rules
* Non-expansion of irrigation
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Active Management Areas (AMAsS)

* Groundwater rights and permit
requirement

* Imposed restriction on drilling new large wells
within an AMA

* Well spacing rules
* Non-expansion of irrigation
* Management goals for “safe yield”
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Active Management Areas (AMAS)

* Groundwater rights and permit
requirement
* Imposed restriction on drilling new large wells
within an AMA

* Well spacing rules

) N O n _eX p a n S i O n Of i r r i g a t i O n | http://www.cap-az. com/water/cap—system/water—operations/reharqe/

* Management goals for “safe yield” wmu&,g;{&:&g\ |
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* Recharge and recovery programs
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Active Management Areas (AMAsS)

* Groundwater rights and permit
requirement

* Imposed restriction on drilling new large wells
within an AMA

* Well spacing rules

* Non-expansion of irrigation

* Management goals for “safe yield”
* Recharge and recovery programs

e Assured water supply

* Demonstrate that a 100-year water supply is
available to support new development
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Active Management Areas (AMAsS)

* Groundwater rights and permit
requirement

* Imposed restriction on drilling new large wells
within an AMA

« Well spacing rules Developers are trying to build

hundreds of thousands of homes in
* Non-expansion of irrigation Arizona. New report warns there
isn't enough water.

- Brandon Loomis
USATODAY NETWORK

* Recharge and recovery program

* Management goals for “safe yield”

e Assured water supply

* Demonstrate that a 100-year water supply is
available to support new development

S.S. PAPADOPULOS & ASSOCIATES, INC.
ENVIRONMENTAL AND WATER-RESOURCE CONSULTANTS 35




Irrigated Non-expansion Areas (INAs

 Fewer restrictions than AMAs

HUALAPAI
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* Irrigation cannot be expanded
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Greater “Rural” Arizona

* OQutside of AMAs and INAs groundwater
use in Arizona remains essentially
unregulated

* Doctrine of “reasonable use”
* Groundwater transportation restrictions

* Adequate water supply
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Groundwater Management — Successes

* Water management programs have stored trillions of gallons of water

underground
Example Well in Phoenix AMA
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ARIZONA'S WATER MANAGEMENT SUCCESS
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Groundwater Management — Shortcomings

* In Arizona, rural areas are
largely unregulated

* Number of wells have
substantially increased

S.S. PAPADOPULOS & ASSOCIATES, INC.
ENVIRONMENTAL AND WATER-RESOURCE CONSULTANTS

40



Groundwater Management — Shortcomings

largely unregulated

« Number of wells have h
substantially increased

° I n Ari ZO n a’ ru ra I a rea S a re ﬁi Hualapai ValleﬂGQ;o()undwater Basin
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Groundwater Management — Shortcomings

largely unregulated

e Number of wells have = K
substantially increased

* |n Arizona, rural areas are i— e

S.S. PAPADOPULOS & ASSOCIATES, INC. V.
ENVIRONMENTAL AND WATER-RESOURCE CONSULTANTS 42

https://storymaps.arcgis.com/stories/116b7d04752649dfa8d81df3a3c3556f



https://storymaps.arcgis.com/stories/116b7d04752649dfa8d81df3a3c3556f

Groundwater Management — Shortcomings

° In Arizona’ rural areas are . HualapaiValle?zg;o(,undwaterBasin
largely unregulated

e Number of wells have » ..
substantially increased
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Groundwater Management — Shortcomings

* In Arizona, rural areas are | ; e
largely unregulated i |

e Number of wells have -

substantially increased
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Groundwater Management — Shortcomings

° In Arizona’ rural areas are HualapaiVallefzg;%undwaterBasin
largely unregulated pf 3

« Number of wells have o 5.
substantially increased '

ipipn PiHes
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Groundwater Management — Challenges

* Diminishing flows

* Rapid water level declines in groundwater-dependent rural
communities

e Environmental water needs (riparian ecosystems)
* Tribal water rights
* Increasing demands and competition for water from the Colorado River
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Groundwater Management — Challenges

* Diminishing flows

* Rapid water level declines in groundwater-dependent rural
communities

e Environmental water needs (riparian ecosystems)
* Tribal water rights
* Increasing demands and competition for water from the Colorado River

US considers imposing Colorado River
water cuts to western states

Depending on the plan, either California would be the most
affected, or Arizona and Nevada would be parched

Guardian staff and agencies

e 11 Apr 2023 19.20 EDT
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Comparisons with California
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Groundwater Law

AZ’s Groundwater
Management Act 1980

CA’s Sustainable Groundwater
Management Act 2014

Governor Brown Signs

Historic Groundwater

Legislation | Governor
Edmund G. Brown Jr. (ca.qov)
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https://www.ca.gov/archive/gov39/2014/09/16/news18701/index.html
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https://www.ca.gov/archive/gov39/2014/09/16/news18701/index.html
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1980 versus 2014

Source: USGS
Arizona alluvial aquifers Central Valley, California
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Konikow, L.F., 2013, Groundwater depletion in the United States (1900-2008): U.S. Geological Survey Scientific Investigations Report 2013-5079, 63 p.,
http://pubs.usgs.gov/sir/2013/5079.

https://www.hcn.org/issues/45.12/a-new-report-says-were-draining-our-aquifers-faster-than-ever
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1980 versus 2014

Groundwater
Management
Act, 1980
Source: USGS
Arizona alluvial aquifers Central Valley, California
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Konikow, L.F., 2013, Groundwater depletion in the United States (1900-2008): U.S. Geological Survey Scientific Investigations Report 2013-5079, 63 p.,
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1980 versus 2014

Groundwater
Management SGMA, 2014
Act, 1980 5
Source: USGS s
Arizona alluvial aquifers Central Valley, California
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Groundwater Management — Shortcomings

* In Arizona, rural areas are
largely unregulated

(22

Groundwater is critical to rural
Arizona — but there's a struggle to

regulate it

by Ron Dungan
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Groundwater Management — Shortcomings

e In Arizona, rural areas are froundwater mostly unreg&:l_ated, impacts rural areas

largely unregulated

, Arizona Capitol Times (O February 24, 2023

122

Groundw
Arizona
regulate i

by Ron Dungan

A researcher measures the dimensions of a well. Groundwater is one of the main water

resources for most of the state, but it is finite and mostly unregulated, especially in rural
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Groundwater Management — Shortcomings

Groundwater mostly unregulated, impacts rural areas

A By: Shane Brennan, Arizof
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In deep-red corner of Arizona, threat of losing
water starts to outweigh fear of regulation

By Elia Nilsen, CNN

Updated 4.02 AM ET, Sat February 4, 2023
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Groundwater Management — Shortcomings

* In Arizona, rural areas are * |n California, are there
largely unregulated similar gaps in SGMA?

MIND THE GAPS
THE CASE FOR TRULY COMPREHENSIVE
SUSTAINABLE GROUNDWATER MANAGEMENT

Barton H. Thompson, Jr., Melissa M. Rohde, Jeanette K. Howard and Sandi Matsumoto
March 2021
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Groundwater Management — Shortcomings

* In Arizona, rural areas are * |n California, are there

largely unregulated similar gaps in SGMA?
* Brackish groundwater

* Fractured hard rocks

* Low and very-low priority
basins

MIND THE GAPS
THE CASE FOR TRULY COMPREHENSIVE
SUSTAINABLE GROUNDWATER MANAGEMENT

Barton H. Thompson, Jr., Melissa M. Rohde, Jeanette K. Howard and Sandi Matsumoto
March 2021
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Surface Water — Groundwater

Arizona California
* Bifurcated water laws in which * Interconnected Surface-water
surface water is treated depletion is included as a
separately from groundwater sustainability indicator

e “Subflow” is defined as £
saturated floodplain alluvium e 32
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Recharge Programs

Arizona California

e Central Arizona Project (CAP) * Water Replenishment District
(WRD) was formed in 1959

https://www.cap-az.com/water/cap-system/water-operations/system-map/

S.S. PAPADOPULOS & ASSOCIATES, INC. s G - - =
ENVIROMMENTAL AND WATER-RESOURCE CONSULTANTS . . . 5 9
Rio Hondo ading Grou https.//www.wrd.org/mission-and-history



https://www.wrd.org/mission-and-history
https://www.cap-az.com/water/cap-system/water-operations/system-map/

Multiple Overlapping Models

Central Valley Models, California
(SVSim, C2VSim-CG, C2VSim-FG;
CVHM)

Phoenix AMA Model
Hassayampa Model
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Case for Multi-model Calibration

* Multiple overlapping models
can be concurrently
calibrated

* Ensures consistency
e Aquifer parameters
* Boundary conditions
* Water budgets

e Efficient and cost-effective
* Timelines for each model may

be a constraint
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Key Takeaways

e Status-quo is unsustainable

* Groundwater management is essential

e Sustainability is achievable

e Coordination, education, time, and effort will be needed
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Thank you for your time!

Questions?
vivekb@sspa.com
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