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What Is Aquifer Storage and
Recovery (ASR)?

A Specific type of artificial groundwater
recharge

A Dual-purpose wells: injection and recovery
within the same well

A Benefits of dual purpose wells: reduced
capital and redevelopment costs
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Aquifer Storage And Recovery (ASR)
ay anldc Alternative Storage

Traditional



Benefits of ASR versus
Traditional Surface Storage

A Siting costs and concerns
I EIS costs (Two Forks, NISP, etc.)
I Permitting timeframe (NISP started in 2004)
I Time value of money
I Loss of surface area and stream sections

A Contamination: chemical, sediments from
fire, algae blooms, etc.




Benefits of ASR versus
Traditional Surface Storage

A Evaporation losses
I Non-beneficial use
I 3 to 4 feet per year along Front Range

A Rueter-Hess Reservoir
I 72,000 AF capacity with 1,250-acre surface area

I 4 ft/year evaporation = 5,000 AF/yr evaporation
i Water Rights $25,000/AF = $125M




Denver Water ASR Project

NnDenver Water 1 s responsi bl e f
water to meet our customer so f
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

Il s part of our nalodlwhehHincludee ab
conservation, expanding sources of supply and recycling

water & to ensure our ability to meet future needs of
customers I n our service area.

www.denverwater.org
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Artificial Recharge of Ground Water in Colorado
A Statewide Assessment

EXPLANATION
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Figure VIII-2. Twenty-nine consolidated-rock aquifers, throughout the state, were identified as priority candidates for artificial recharge implementation.




Artificial Recharge of Grouwnd Water in Colocado

A Statewide Asscssmmoint

TABLE VIII-2.
STMMARY RANKING OF CONSOLIDATED BEEDROCEK AQUIFERS

Basin or Area

Aquifer

Fanking

Quality

[ Storage (ac-ft) *
Per Available
Acre (thousands)

[Hizh Plans Aquifer

High Plains — East

19

05,200

[High Plains Aquifer

High Plains — Southeast

20

28530

[EHigh Plains Aquifer

High Plains — North

19

4,570

IDenw:r Basin

Dawson

19

5,010

SE Colorado

Dakota-Chevenne Group

19

1.280

Sand Wazh Basin

Wasatch-Fort Union

a4

15

320

[Dem.rer Basin

Laramue-Fox Hills

o2

20

1.285

IDeImer Basin

Arapahoe

o2

19

590

piddle Park

Troublesome Formation

o1

16

1,025

Izaton Basin

Cuchara-Poison Canyeon

7

18

465

Sand Wazh Basin

Mesa Verde

J0

16

1,885

|Gmater Denver Basin

Laramue-Fox Hills

a7

15

5,045

IPiCBaI:I.DE Easin

Mesa Verde

GG

14

2,865

[Eagle Basin & Vicinity

Weber-IMarcon-Mintum

G2

14

730

IPiCE'.aI:I.CJE EBasmn

Thnta Formation

a0

14

5,015

I[}enver Basin

Drenver

535

19

155

S Colorado

Momizon-Summerville-Entrada

35

14

T35

|Eaton Basin

Faton-Vernmejo-Trnidad

34

18

4.035

South Park

Antero-Wagontongue

51

13

370

SW Colorado

Wingate

50

12

1,810

SW Colorado

Dakota-Bumo Canyon

48

14

1,340

|Nurrh Park

Coalmont

46

18

20

Piorh Park

Morth Park Formation

45

13

85

San Juan Basim

Mesa Verde

45

13

|Huerfano Park

Huerfano Formation

40

13

San Juan Baszin

Animas Formation

40

13

|Huerfano Park

Cuchara-Poison Canyon

38

12

San Juan Baszin

Pictured Chiffs

35

12

0.5

IP'iL'!BaI:IDE Easin

Wasatch-Fort Union

33

13

0.1

* Total storage capacity was not caleulated due to varable storage coefficients (confined wvs. unconfined).




Is ASR Feasible in the Denver
Basin Aquifers?

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

A Can ASR be implemented on a large
scale?

A What about water quality and mixing
treated surface water and native
groundwater?

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




Figure 1-1

Areal Limits of the
Denver Basin Aquifers




How Much Water Is In the
Denver Basin?

A Estimates range from 250 million to almost
300 million acre-feet over the entire
Denver Basin.

A Douglas 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)

AA statutory fiSpeci al
provide water and wastewater services to
the Highlands Ranch area.

A Population served is around 95,000.




Located In
Northwest
Douglas County
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CWSDoOoOs Wat er

A Based on surface water and ground water,
commonly referred to as a conjunctive use
system.

A Water sources include both surface water from
the South Platte River and groundwater from
wells in the Denver Basin aquifers throughout
Highlands Ranch.

A CWSD utilizes ASR in their well field.




SPILL WATER

A

STORAGE IS KEY TO CAPTURING WATER WHEN IT IS AVAILABLE




A Surface water can be diverted, treated,

and delivered whenever available.

A Surface storage adds value for managing
recharge timing and rate limitations.

A ANY recharge helps offset withdrawals.
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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 1 40
CFR Section 144.12)

LIKHTED STATES EHVIROMMENTAL PROTECTION AGENCY
-~ 3 REGHM 8
i H 1565 Wynioog Strest
o Cenver, GO 002021123
W ppt® Flvoma AM-227-4817
hitp antw B3, goy ragionlIk

AT 0§ o
Rel: AP-W-UIC

tick Mclloud

Centennial Water and Sanitation District
62 Weyt Plam Drive

Hiplilatds Ranch, Cetorade 80126

Rl CLABS W ULC PROGRAM
Aqguifer Storage wnd Fecovery Syslem, Rule
Authorization bedification, Addition of the
TA-TS Well, Centerutial Water and Sanitation
District, Mighlands Ranch, Colocnle
FPaA File Mumber COSOOO03355

Diear bir, MeClonad:

The LI%. Envirgnmental Proteerion Agency Region 8 Underprommd Injeetion Comtral Program hax
reviewed your Mareh 25, 2064, request to add twe iafection wells to your opeeating, Aquifer Storage amd
Fecovery system. The PA-75 well is anthorized (o injeed pnd supplement limived prodution cepabilitics
af the PA-T well whick has micioum abilities due o the age and the construction of the well. n
addition, CWSD re-drilled Arapahoe Well A-4 in July 2013 The replaccment well (A-4R) was drilled
87 Leel soulheast of 1he original Well A -4 lacation and was completed (sereened) in the same intervals
as the wripginal well. This modification to the 1992 Rule Amthorization prants the Centermial Water and
Banitation 1Yistriet approval to itject teated water into the Arapahos Aquifor through the PA-TS and
A-dl wells.

Centennizl Water and Sanilalion Distect cominnes 1o be repilarcd under the Enviranmental Protection
Ageney UEC Urogram in secordance with Title 40 Coule of Federal Regulations (40 CHFR) Parts F44 and
148, which have been promulgscd under Pan O of the Safe Drinking Walee Act, 42 United States Code
Seetions 1429 1hrough 1428 A copy of 40 CFR Section 144,12, which applies oo Class ¥ injeetion
wells, is enclosed.

Your Class V atorage and tecuvery systen(s) iz currently “mihorized by rule” in aueardanee with

40 CFR Sections 144.24 and 144.84(a) thal allews you o oparate your Class V storase and recavery
avstemis) without a full peomil. Your Class V slocupe and recovery syatei(s) wust comply with, ansong
ather requiremnenis, 41 CFR Section 144, 12(x) that prohibics any underground infection that may
endanger an uwnderground source of daoking water (sce enelosure). Your Cluss W slurape and recovery
systemig) I also subject to perindic ecompliance inspections, which may include sampling and analvsis
of your fluids. Finally, be aware that under 40 CFR Secthions 144 12(¢), (). and (g}, the FP4 can
roquine you 1o apply Far o permit or closc your storage and reeovery system]s) undar certain
circvmstances,
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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
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