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•  Three major physiographic 
regions 
–  Most of the population is 

in the Basin & Range 

–  Most of the precipitation is 
in the Central Highlands 

•  The Salt River Project 
has senior rights to most 
of that surface water  

Physical Setting 



•  Plateau Uplands 
–  Sandstone and other 

hardrock formations 
•  Central Highlands 

–  Limited groundwater 
•  Basin & Range 

–  Deep and extensive 
alluvial basins 

–  Little natural recharge 

–  Large volume of water in 
storage 

Groundwater 

High Productivity 



Groundwater 

1
9

2
0

  
1

9
3

0
 

1
9

4
0

 
1

9
5

0
 

1
9

6
0

 
1

9
7

0
 

1
9

8
0

 
1

9
9

0
 

2
0

0
0

 
2

0
1

0
 

2
0

1
5

 

•  Plateau Uplands 
–  Sandstone and other 

hardrock formations 
•  Central Highlands 

–  Limited groundwater 
•  Basin & Range 

–  Deep and extensive 
alluvial basins 

–  Little natural recharge 

–  Large volume of water in 
storage 



Groundwater Overdraft 



•  Created the Arizona 
Department of Water 
Resources 

•  Established Active 
Management Areas 

◆  Hydrologic boundaries 

◆  Stringent regulations 

◆  Long-range water 
management goals 

◆  Ensured completion of 
the Central Arizona 
Project (CAP) 

 

Comprehensive Management 



n  Diverts ~1.6 MAF of 
Arizona’s Colorado 
River entitlement 

n  336 mile aqueduct 
system 

n  15 pumping plants 

n  8 siphons, 3 tunnels 

n  2,900 ft. of lift 

n  2.8 million MWH/yr. 

Central Arizona Project 



Urbanization 



Population Growth 

Arizona’s Population  
Rank Among States 

  

1950 — 38th 
  

2000 — 20th 
 

2010 — 16th 
 

2030 — 10th 



Urban Growth 

Source: Maricopa Association of Governments 
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Modeling 



Build  flexible  planning  and  analy0cal  capacity  that  can  be  
used  to  support  a  range  of  policy-­‐relevant  ques0ons


•  Rates,  reserves  &  bonding


•  New  supply  acquisi0on


•  Regulatory  compliance

•  Shortage  impacts


•  System  capacity  


•  Water  banking

•  Board  policy


•  Legisla0on


•  …
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CAP Service Area Model (CAP:SAM) 

•  All  Major  Water  Using  En00es

•  80  Public  &  Private  Water  U0li0es

•  23  Irriga0on  Districts

•  12  Tribes  and  Districts

•  20+  other  user  categories  (CAGRD,

        AWBA,  Industrial  users,  etc.)


•  16  Water  Supply  Types

•  Includes  Surface  Water,  
Effluent,  CAP,  LTSC,  
Groundwater,  
Recovered  Water,  etc.


•  Incorporates  shortage  
scenarios  from  Colorado  
River  Simula0on  model  
(CRSS)




Growth 

Both  the  rate  of  growth  and  the  loca0on  of  growth  
are  cri0cal  driving  forces


•  Rate

•  Affects  total  use  of  supplies


•  Loca0on

–  Different  water  use  characteris0cs  for  each  u0lity

–  Different  water  supply  por^olios

–  Different  regulatory  and  ins0tu0onal  requirements
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Growth & Location 
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Growth & Location 
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Growth & Location 



Water Utilities 



Infill 

Redevelopment 

Alternate Growth Patterns 
Alloca0on  Factors


•  Commute  0me


•  Proposed  
development  
projects


•  Employment  
centers


•  Transporta0on  
infrastructure


•  Land  value

Change From  
Baseline Scenario  

Slower Growth 
- 75,000 HUs  
 
 
 
 
 
 
Faster Growth 
+ 75,000 HUs 

Outward 
 Growth 



Supply & Demand 

•  A unique projection is created for each of the 80 utilities 
based on housing units, custom demand factors and 
their portfolio of available supplies. 

A Small Member Land Provider, With Low 
Growth, and No Renewable Supplies

Non-Replenished Groundwater

Excess Groundwater

Other GW

A Medium-Sized Provider, with Rapid Growth, 
and No Renewable Supplies

Non-Replenished Groundwater

Excess Groundwater

Other GW

An Established City, with Moderate Growth, and 
a Diverse Renewable Supply Portfolio

CAP

Surface Water

Effluent
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Service Area Analysis Example 
CAP Water Use by Destination 

Crops 

Treatment 
Plants 

Recharge  
Basins 

Other 

Total 
Recharge 
(GSF+USF) 

Projection  Actual  



Total 
Recharge 
(GSF+USF) Crops 

Treatment 
Plants 

Recharge  
Basins 

Other 

Projection  

Shortage 

Service Area Analysis Example 
CAP Water Use by Destination with Shortage 

Actual  



Remote Sensing 



Remote Sensing at CAP 

National Agricultural Statistics Service 
CropScape Data Layer, 2013 

•  Landsat/CropScape  
(crop  water  budgets;  
Ag  urbaniza0on  
projec0ons)
 Queen Creek 

Chandler 
Heights 

Town of  
Gilbert 



Remote Sensing at CAP 

•  InSAR  (subsidence  
monitoring  &  
mi0ga0on)


West Valley 3030 Day Interferogram, ADWR 
 



Remote Sensing at CAP 

•  High-­‐Res  Commercial  (parcel  water  use  
verifica0on;  Ag  fallowing  program)




Remote Sensing at CAP 

•  GRACE  (bragging  rights)


Jay Famiglietti and Caroline de Linage, UC Irvine 



Ques0ons?




Ken  Seasholes  (kseasholes@cap-­‐az.com)






