
What Colorado River Shortage 

Means for Groundwater in Arizona



Source: Seltzer (2021)Average turnover time for groundwater

https://theconversation.com/ancient-groundwater-why-the-water-youre-drinking-may-be-thousands-of-years-old-167982
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Groundwater CuRVE
Colorado River Visualization Enterprise

● Colorado River water 
used to meet tap water 
demands must be 
replaced during shortage. 

● Much of the replacement 
will come from well 
pumping.

● Groundwater CuRVE 
models the 50-year 
impact of that pumping 
on aquifer levels in the 
Phoenix AMA.



Shortage Model
Based on current CAP usage patterns

● Amount of CAP water available to each entity fills uses in priority order

○ Surface water treatment plants (if the entity has one)

○ Exchanges with SRP for Salt & Verde River water (if the entity 

exchanges)

○ Direct delivery for industrial uses (if any)

○ Direct delivery for turf facilities (if any)

○ Tribes– Direct delivery for agriculture

● Leftover CAP water is available for USF/GSF and is assigned based on 

historic pattern of USF/GSF usage.



Scenario Development
Parameters

● Shortage Levels (volumes in CAP including P3):

○ 765 KAF (tentative 2027 volumes)

○ 600 KAF

○ 400 KAF

○ 200 KAF

● Demand Adjustments – for each shortage level, applied two demands

○ 6% increase over 50 years (assumes significant demand management & slowed 

growth)

○ 50% increase over 50 years (assumes higher rate of growth)

● Shortage levels are constant over 50-year run. Model is not time sequence, but 

represents beginning and end conditions (aquifer levels in 2025 and 2076) 



765 KAF Available in CAP
Roughly what was delivered in 2023

● Additional groundwater pumping over 

baseline: 200K AFY 

● Reduction in USF recharge: -80K 

AFY

● Increase in GSF pumping due to 

reduced recharge: 190K AFY

● Range of Aquifer Drawdown by Year 

50: 0-50 ft

NOT AWESOME BUT WE CAN HOLD



600 KAF Available in CAP
50% Demand Increase Over 50 Years

● Additional groundwater pumping over baseline: 250K AFY 

● Reduction in USF recharge: -115K AFY

● Increase in GSF pumping due to reduced recharge: 230K AFY

● Range of Aquifer Drawdown by Year 50: 0-250 ft

COACH IS GETTING MAD



50-Year Drawdown (600 KAF CAP/50% 
Demand Increase)



400 KAF Available in CAP
50% Demand Increase Over 50 Years

● AGP over baseline: 340K AFY
● Reduction in USF recharge: -140K AFY
● Increase in GSF pumping due to reduced 

recharge: 260K AFY 
● Range of Aquifer Drawdown by Year 50: 0-450 ft

Things are coming apart



50-Year Drawdown (400 KAF CAP/50% 
Demand Increase)



200 KAF Available in CAP
50% Demand Increase Over 50 Years

● Additional groundwater pumping over 

baseline: 440K AFY 

● Reduction in USF recharge: -160K AFY

● Increase in GSF pumping due to reduced 

recharge: 270K AFY

● Range of Aquifer Drawdown by Year 50: 

50-600 ft

We’re going to need a Hail Mary AND an 

extra second on the game clock



50-Year Drawdown (200 KAF CAP/50% 
Demand Increase)



How do you solve a water 
problem in the West?

By augmenting supplies

By conserving

By taking someone else’s water

By increasing the price of water to signal the scarcity of the resource



No Ag GW pumping (600 KAF CAP/50% 
Demand Increase)



No Ag GW pumping (200 KAF CAP/50% 
Demand Increase)



What Did We Learn from all this?

● Loss of Colorado River water creates a deficit in volumes necessary to meet tap water 

deliveries

● Loss of Colorado River water significantly reduces artificial recharge in USFs and 

results in more agricultural pumping from loss of GSF recharge.

● This negative result will be exacerbated if entities use their available water for system 

conservation in Lake Mead rather than at USFs and GSFs.

● To meet demands, transfer of pumping locations is necessary, which requires 

collaboration in infrastructure improvements.



What about all that banked water?
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OK, what about all the other aquifers?





What cities are doing

• Tripling down on conservation

• Drilling more wells

• Entering into agreements for recovery of banked water and transportation

• Ensuring that recovery occurs closer to the area of hydrologic impact
• Exchanging LTSCs
• Gilbert Road pipeline
• Phoenix’s first call on SRP wells

• Investing in advanced water purification (pause)

• Helping each other through physical interconnects and voluntary transactions

• Investing in additional storage on the Verde

• Exchanging water with Tucson

• With SRP, developing the SCIF

• And yes, investing in transporting groundwater out of Harquahala



We will need to draw down our aquifers in 
the short term.

But we can collaborate to do it strategically 
to cause least harm to our aquifers

And we can team up to ensure that benefits 
and costs are distributed fairly. 
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