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What is Aquifer Storage and 

Recovery (ASR)?

ÅSpecific type of artificial groundwater 

recharge

ÅDual-purpose wells: injection and recovery 

within the same well

ÅBenefits of dual purpose wells: reduced 

capital and redevelopment costs





This provides additional well production





Benefits of ASR versus 

Traditional Surface Storage

ÅSiting costs and concerns

ïEIS costs (Two Forks, NISP, etc.)

ïPermitting timeframe (NISP started in 2004)

ïTime value of money

ïLoss of surface area and stream sections

ÅContamination: chemical, sediments from 

fire, algae blooms, etc.



Benefits of ASR versus 

Traditional Surface Storage

ÅEvaporation losses

ïNon-beneficial use

ï3 to 4 feet per year along Front Range

ÅRueter-Hess Reservoir

ï72,000 AF capacity with 1,250-acre surface area

ï4 ft/year evaporation = 5,000 AF/yr evaporation

ïWater Rights $25,000/AF = $125M



Denver Water ASR Project

ñDenver Water is responsible for securing reliable sources of 

water to meet our customersô future needs. Experts say that 

ASR has advantages over traditional surface reservoir 

water storage, as it tends to be comparatively less 

costly, has no evaporation, has a lower impact to 

communities and the environment, and has fewer 

permitting challenges. Studying the feasibility of using ASR 

is part of our ñall of the aboveò strategy ð which includes 

conservation, expanding sources of supply and recycling 

water ð to ensure our ability to meet future needs of 

customers in our service area.ò 

www.denverwater.org









ÅIt has been tried in other aquifers, but it is 
untested in the Denver Basin.

ÅCan ASR be implemented on a large 
scale?

ÅWhat about water quality and mixing 
treated surface water and native 
groundwater?

ÅWill it create earthquakes like what 
happened at the Rocky Mountain Arsenal? 

Is ASR Feasible in the Denver 

Basin Aquifers?





How Much Water is in the 

Denver Basin?

ÅEstimates range from 250 million to almost 

300 million acre-feet over the entire 

Denver Basin.

ÅDouglas County has 40 million acre-feet.

Current use in Douglas County = 27,000 acre-feet/year

Full build-out use in Douglas County = 130,000 acre-feet/year 



Centennial Water and 

Sanitation District

(CWSD)

ÅA statutory ñSpecial Districtò was formed to 

provide water and wastewater services to 

the Highlands Ranch area.

ÅPopulation served is around 95,000.



Located in  

Northwest

Douglas County



CWSDôs Water Supply

ÅBased on surface water and ground water, 

commonly referred to as a conjunctive use 

system.

ÅWater sources include both surface water from 

the South Platte River and groundwater from 

wells in the Denver Basin aquifers throughout 

Highlands Ranch.

ÅCWSD utilizes ASR in their well field.



0

200

400

600

800

1000

1200

1400

1600

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

C
u

b
ic

 F
e
e
t 

p
e
r 

S
e
c
o

n
d

Demand 

Runoff

STORAGE IS KEY TO CAPTURING WATER WHEN IT IS AVAILABLE

SPILL WATER



ñFirmò supply is not needed ð

capitalize on ñspillò water!

ÅSurface water can be diverted, treated, 

and delivered whenever available.

ÅSurface storage adds value for managing 

recharge timing and rate limitations.

ÅANY recharge helps offset withdrawals.



EPA Region 8

Underground Injection Control (UIC)

Class V Well

Rule Authorization

(Title 40 Code of Federal Regulations 

Parts 144 and 146; Class V Wells ï40 

CFR Section 144.12)

EPA

PERMITTING

(Injection)



3) Approved pursuant to CRS 37-

90-137(2), the Denver Basin 

Artificial Recharge Extraction 

Rules, 2 CCR 402-11, and the 

findings of the State Engineer éé.

STATE

PERMITTING

(Recovery)


