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RCW 90.90 - 2006 Columbia River Legislation —
Statutory Focus

 Find alternatives to groundwater for
agricultural users in the Odessa
groundwater subarea

 Develop sources of water supply for
pending water right applications

 Create new uninterruptible supply of
water for interruptible water right holders

e Meet new municipal, domestic, industrial
and irrigation water needs of the basin

 Develop water for instream purposes




Columbia River Basin Long-Term
Water Supply and Demand Forecast (2011)

Demand Type

2030 Irrigation Demand (new
irrigation, Odessa
replacement,Yakima Basin
supply, and Columbia River
interruptibles)

2030 New Municipal Demand
(including municipally-
supplied commercial and self-
supplied domestic)

UnmetTributary Instream
Flows

2030 New Hydropower
Demand

Estimated Volume
(ac-ft)

800,000 - 1.1 Million

108,500

500,000

Source

WSU Integrated Model,
Odessa EIS,Yakima EIS,
and Ecology 2001 Drought
Database

WSU Integrated Model

Ecology Data, tributaries
with adopted instream
flows, 2001 drought year

WSU Surveys and Planning
Forecast Review
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Artificial Groundwater Recharge
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Shallow Aquifer Recharge

Spreading Basin

: groundwalter Groundwater
Aquifer .
4 Slow mixing zone

After Woody, 2007



Shallow Aquifer Recharge

Purpose

« Improve discharge
to streams

 Mitigation for
ground or surface
water use

e Restoration of
streamflow

e Minimize effects of
climate change

Costs

 Generally low
operating costs,
emphasis on
monitoring

e Capital costs
can be high
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Yakima River Basin Study

Groundwater Infiltration Appraisal-Level Study
Technical Memorandum

U.S. Bureau of Reclamation
Contract No. 08CA10677A ID/IQ, Task 4.13

Prepared by

Golder Associates Inc.
HDR Engineering, Inc.

o

(eg8ee) ""ﬁr'-llilliil‘l

e b ' '
U.S. Department of the Interior State of Washington
Bureau of Reclamation Department of Ecology
Pacific Northwest Region Office of Columbia River March 2011

Columbia-Cascades Area Office
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Table 3.

Pilot Testing Cost Estimate (Per Study Area)

ITEM QUANTITY | UNIT COST | COST TOTAL
Hydrogeologic Characterization 1 $50,000 | $50,000
Test Existing Wells 10 $5,000 | $50,000
Install/Test New Wells 10 $10,000 | $100,000
New Wells Drilling (feet) 1000 $50 | $50,000
Monitoring Equipment 20 $1,000 | $20,000
Baseline Water Quality Sampling 20 $2,500 | $50,000
Lab 200 $300 | $60,000
Subtotal - Characterization $380,000
Permitting/Access 2 $50,000 | $100,000
Pond Construction 2 $50,000 | $100,000
Piping and Components 2 $20,000 | $40,000
Design/CQA/Mob 1 35% | $49,000
Subtotal - Constructio $289,000
Testing Phase (2 years) 2 $100,000 | $200,000
Operations 2 $100,000 | $200,000
Lab 400 $300 | $120,000
Subtotal - Testing/Operations $520,000
Data Management 1 $100,000 | $100,000
Modeling 1 $100,000 | $100,000
Reporting 1 $100,000 | $100,000
Subtotal - Reporting $300,000
Contingency 1 25% | $372,250
Agency Support 1 25% | $465,313
Sub-total Contingency and Agency | $837,563
Sub-total (per Study Area) | $2,326,563
Grand Total (Two Study Areas) | $4,653,125
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Legend

Recharge Sites Streams, Rivers, or Canals
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Locher Road SAR
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Shallow Aquifer Recharge

Purpose

« Improve discharge
to streams

 Mitigation for
ground or surface
water use

e Restoration of
streamflow

e Minimize effects of
climate change

Costs

 Generally low
operating costs,
emphasis on
monitoring

e Capital costs
can be high




Integrated Storage

Locher Road Dual-Purpose Site

Cross-section View

From WWBWC, 2013

Figure 39 - llustration of the Locher Road Dual-Purpose Site design. A similar design could be used at other gravel quarries in the valley.



SVRPA Optimized Recharge Assessment

Spokane Vallev-Rathdrum Prairie Aquifer Optimized
Recharge for Summer Flow Augmentation of the
Columbia River

Submitted to:

Washington State Department of Ecology
Office of Columbia River
Yakima Washington

Submitted by:

Dr. Michael E. Barber'
Dr. Md. Akram Ho-;gai.u‘
Dr. Cara J. Poor
Mr. Col Shelton’
Ms. Laura Garcia®
Mr. Matt McDonald®

IState of Washington Water Research Center. Pullman WA 99164-3002

J‘»?Ja-;l*gjngron State University — Tricities, Richhnd, WA 99354-1671
“Washington State University, Pullman WA 99164-2910

April 1. 2011

SCOPE OF WORK

This project is a comprehensive
feasibility analysis of diverting water
during high flow periods, injecting it into
the SVRP, and letting gravity drain the
water back into the Spokane River.

The following components will be
included in this 18-month study:

1) Needs Assessment,

2) Water Availability Assessment,

3) System Limitations,

4) Target Design Objectives,

5) Alternatives Evaluation,

6) Cost Estimates,

7) Benefits Estimate, and

8) Recommendations and Summary
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Partial Summary of

Recharge Alternatives at NR2

length  Peak  Peak
of Monthly Monthly Awerage
Starting Rate Injection Retum % Yearly Max 2nd 3rd
Location Month {ftE.I'S} (Months) {ftafs] Retum Retum Month Highest Highest
NR2 Apr 25 - 6.21 6.26% 58.15% August  September  October
NR2 May 25 - 6.26 631% 58.08% October  September November
NR2 Apr 50 4 1242 628%  58.19% August  September October
NR2 Apr 75 - 1862 627% 58.15% August  September  October
NR2 Apr 100 4 2483 627% 58.13% August  September October
NR2 Apr 150 - 3723 627%  58.08% August  September  October
NR2 Apr 200 4 4961 6.26% 58.01% August  September October
NR2 Apr 300 - 7583 638%  59.36% August  September  October
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Table 48. Total construction and O&M costs.

Scenario Construction Annual Operation Cost per Extraction Period
Costs (days)
30 61 91 122

LPO-NR2-60-18-200 | $74.940477| $5.588.000( $6.485.000| $7.352.000 $8.248.000
LPO-NR2-72-18-200 | $70.427417| $5.032,000( $5.647.000| $6.243,000| $6.858.,000
LPO-NR2-72-18-300 | $87.630.,000| $6.733.000( $7.985.000| $9.197.000| $10.449.000
LPO-NR3-60-18-100 | $73.813,000| $4.937.000| $5.233.000| $5.,519.000| $5.815,000
LPO-NR3-60-18-300 | $166.676,000] $13.067.000| $15.719.000| $18.285.,000| $20.937.000
LPO-NR3-72-18-300 | $122.041,000| $9.099.000| $10.557.000| $11.967.000 | $13.425.000
LPO-NR4-24-18-25 $30.009.000| $2.119.000| $2.356.000{ $2.585.000 $2.821.000
LPO-NR4-30-18-50 $52.004.000] $3.812.000] $4.365.000] $4.900.000| §$5.454.000
LPO-NR4-48-18-100 | $70.697.000( $4.972.000( $5.507.000| $6.025.000 $6.560.000
LPO-NR4-72-18-200 | $115,028,000| $7.964,000| $8.705.000| $9.423,000| $10.164,000
LPO-NR4-72-18-300 | $146.619.000| $10.849.000| $12.516.000| $14.128.000 | $15.794.0000
LPO-NR5-72-18-300 | $162.779.000| $12.001.000| $13.806.000| $15.552.000| $17.357.000
LPO-PL4-60-18-300 | $198.393.000| $15.516.000 | $18.634.000 | $21.651.000 | $24.769.000
SR-PL3-72-18-300 $464.299.000| $12.391.000| $13.008.000| $13.606.000| $14.223.000
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The Main Drivers for ASR....

« Environmental Benefits
« Small footprint
e Insignificant adverse impacts upon
terrestrial and freshwater ecosystems
* Reduced adverse impacts upon estuarine
ecosystems

« Economic Benefits
« Low cost relaiive to other water supply and
water storage options (10 to 5S0%)
 Can be built incrementally

 Proven Performance
 About 400 operating ASR wells nationwide
 Very few failures




Capital and Operating Costs

Capital Costs
« Average about $1.00 per gpd of recovery
capacity, plus or minus $0.50
e Unit cost primarily impacted by well yield
e Other factors impacting unit costs
e Shallow vs deep wells
e New wells vs. retrofit of existing wells
e Single vs. multiple wells (“economies of
scale”)
 Exploratory/monitor wells, analytical costs,
coring, etc.

Operating Costs
e About $15,000/yr/MGD of recovery capacity, +/-
$10,000
e Monitoring requirements are driving up costs
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Kennewick ASR

The project will be considered successful
according to the following measures:

The project meets permitting requirements
Water is captured during high-flow for later
beneficial use during low-flow periods
Measurable benefits to streamflow occur
during low-flow periods

Water quality issues are successfully
addressed

The ASR project remains economically
feasible relative to other supply
alternatives
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Kennewick ASR
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City of White Salmon
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White Salmon Water System
Infrastructure







White Salmon - Buck Creek Gaging Data
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White Salmon
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Walla Walla ASR

 Permit Application for storage of
11750 AF/yr

« 2 Existing, 8 proposed wells
 Permit application 2010
 Draft permit in preparation
e WQ issues

 Recovery efficiency at issue




Walla Walla ASR
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Walla Walla ASR
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Boise Wallula Pilot Test

Proposed Test

e Injection
« 5-800 gpm, 5.5 months

* Recovery

1000 gpm until
recovered

e Recovered Water

To Boise process, then
river

Test Actuals

e Injection
e 492 gpm , 69 days

* Recovery
« 872 gpm, split
period

« Recovered Water
e Not acceptable to
Boise process




Boise Wallula ASR Well Locations
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Pumping Rate

ASR 5 Temperature and Pumping

2012 Test
900 90.00
800 A ? 80.00
700 Il ra 70.00
500 50.00
";_ == ASR Well recovery pumping
E —<—ASR Raw Water injection
400 » 40.00 ——ASR 5 Temp (°F)
300 30.00
200 20.00
100 10.00
0 - - 0.00
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OBS 2 Pumping and Temperature

2012 test
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Pumping Rate

Temperature
ASRS5 vs. Columbia River

90.00

80.00

70.00

60.00

(%

g

o

S
k

== ASR 5 Temp (°F)
Co. River @ Boise Temp (°F)

N

o

o

)
|

30.00

20.00

10.00

0.00 . . . .
11718 2/26 6/6 9/14 12/23 4/1 7/10 10/18 1126




Cycle 2 Injection, Storage and Recovery
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Columbia River Off-Channel Aquifer
Storage and Recovery Project
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Target Site Phase

Project Criteria

General design objectives:
e Minimize capital costs involved in
investigation

« Investigate target sites with high facility
potential

« Assess target sites at a scale capable of
prioritizing feasibility testing




A Successful Target Site Will Be

Ownership
e Publically owned
e At least 1 sq. mile in size
Geographic
 Within a reasonable pumping lift (1500’ vertical) and distance (4
miles) of Columbia River/water source
» As far upstream as practicable on the Columbia River in Washington
» Isolated from municipalities
Geologic/Hydrogeologic
* Hosted by basalt flows of the Columbia River Basalt Group
» Potential for flow to Columbia River in the immediate vicinity of the
facility
« At a depth at or above approximately 500’ bgs
Infrastructure
» Existing roads capable of supporting drill rig
* Road access granted
* Generator power for pumping tests
* Project timing flexible enough to minimize road building or
upgrading for inclement weather




Initial Project Evaluation Criteria

Objective

Select feasibility scale assessment of
candidate sites by priority. Candidate sites
will:

e Have a high potential of becoming a
facility

* Require minimum capital costs

e Require minimum cost to local
private landholders

* Not impair existing water rights

e Have minimal EIS concerns
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Paterson ASR Area
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FIGURE 1.--Locations of test-observation wells in Washington.
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Artificial
Recharge
Suitability
Assessment

Figure 3-5: ASR Site Assessment Decision Tree:
Is this a suitable ASR site?

shortages?

Is this an area with
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‘There is a good chance the site is suitable.
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\ﬁﬁped BACKGROUND AND PURPOSE

SULTING

Project Timeline

2 Twin Lakes

2006-2011 October, 2012 November 7, 2012 December 14,2032 | 2013 | 2013-2014 20132014 | 2014 | 2014+ [ 2024 |
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Water levels bave dectined in Barnsiey Lake and an adjacent depression knowa as “The
Ketie™ that weve formerly wetied year-around. This phot was Laken in Juiy of 2004.
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Ttso Tovins ke Watir Stovage Project imvalves incroasing water stored in surface water bodios and the aquifer associted with

th of Winthrop, [Figues 1). Decliniing Laks lave
Dkanogan County sinca 2001 (Figure 2] are dus in part 1o comvarsion of unlinad o
area of the |akes. To addross doclinimg Lake lovels, the Twin Lakes Aquifor Coalithon (TLAC) applied for a groundwater right under
application G4-34715 on October 7, 2000, Amended in August 2012, the requUests A rato of 2,000
galtons per mirute fgpm) and an annual quantity of 800 acre feat (AFY) for sach af the first 10 years the prajoct & operating and
550 AFY for long-torm maintenance during subsequent years,

in the Twin Lakes area of

Thraugh the prapased purpss of uze in the amended £

Praject iz anticipated to provide the following benefits:

=  Restore and maintain Twin Lakes Aquifar levels

+  Restors and maintain recraational trout fhing i @ig and Litlo Twin Lakos

«  Restore and maintain riparian habitat and |owland habitat far aquatic specios and mammals that wse Ramsloy and Twin
Lakas

tha Twin Lakes Water Starnge

= Water storage fior incroasing the: miai Mothow River during Low flow poriods
*  Mitigation for of. through th of Fcology's Offico of Columbla River Columbila Rivar
1n 2004, the Washi 750,000 of Ecology (Ecology) to evaluato and ke decisions oo
water right applications for restoration of Twin Lakes. Several schantific and Mot havo b pilotod i
the faasibility. impact to the of restoring Twin Incroasing water storage.
Twin Lakes Aquifer Storage Project - Recent Lake Levels
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FIGURE 2. Historic vater levels for Big Twin Lake estimated from alr photo analysis {IRZ, 2003b)
and observed water levels for Big Twin, Little Twin, Dibble and Barnsley Lakes measured by dspect
Consulting and TLAC beginning in 2006
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Twin

Two wells proposed near the Methow
River will withdraw groundwater in
hydraulic continuity with the River.

Discharge structures at Barnsley Lake
and the Kettle will be constructed in
a natural manner similar to the
boulder cascade at Big Twin Lake.

Discharge to groundwater will occur
via an infiltration gallery (a shallow
excavation into permeable soils).

The discharge structure at Big Twin
Lake will consist of a short “boulder
cascade” channel to prevent erosion,
increase oxygenation and provide
aquatic habitat for resident fish while
maintaining a natural appearance.

_ Water discharged to Big Twin Lake
will fill Little Twin Lake because
these lakes are in close hydrauli

Project Operations

Upon completion of the project infrastructure, pumping from the
wells will begin to increase water storage in the lakes and aquifer to
a maximum veolume of 1,600 acre feet. Pumping at a rate of up to
2,000 gpm and a quantity up to 800 acre feet during each of the first
10 years is expected to be needed. Considering return flows to the

Methow River and losses to evaporation, long-term maintenance

pumping up to 550 acre feet annually is expected to sustain targeted
water levels.

TABLE 1: Number of Pumping Days Required versus Number of Days
Available Over Minimum Instream Flows (MIF)

ESTIMATED COSTS

Wiewrs 1 10 (500 sere-feet! year)'

continuity.
Approximately
12,500 feet of buried
pipeline up to 16
inches in diameter
will convey water to
several discharge
locations.

Proposed new infrastructure supporting the Twin Lakes Water Storage
Project will consist of wells, conveyance pipeline and discharge structures to
surface and groundwater (Figure 1). Water will be discharged alternately
among the surface water and groundwater discharge locations.

| the MIF versus the number of days of pumping proposed to support
| the Twin Lakes Water Storage Project.

reached in Year 10 f 500 acre fect/year are defivered the first 90 years. i ess
water i avadable b be detivered b the ahe/aguifer syalem during that L peviod, sbedy-slate condibion and U reduction in
romiring Lo 550 scre-feel fyeer will oorur later in bime. TLAC will operate an adaplive managesent program doring the first 50 years

1,000 goem,

2,000 gom, i
schedule, The stocsge TATget could be Achieved socner 8ach yedr by pumping at 1 to 7,000 gem.

Water Pumping Under the MIF
Water will be pumped to storage only during high flows. Inits
application, TLAC proposed to pump from the Methow River only
when flows are above the adopted minimum instream flows (MIF} in
WAC 173-548 (i.e. an interruptable withdrawal). Pumping only when
flows are above the MIF ensures the project will not impact instream
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This planning-level cost estimate assumes a 12-inch pipeline will be used to
convey water from wells to discharge points. Pilot testing will be conducted
to confirm actual pipeline diameter that may increase costs.

uses and existing senior water nights.

Table 1 shows the number of days available for pumping observing

Withdrawals will occur when Methow River flows are generally above
the MIF between April and September (80% of the time).

550

TABLE 3: Planning-level Long-term Operations and Maintenance Costs

i
$12,000

$43,000 $11,000




STREAMFLOW AUGMENTATION BENEFITS
TO THE METHOW RIVER:

+ Water from storage will augment flows in the
Methow River at a rate of 0.5 cfs for most of the

ect PROJECT BENEFITS: Groundwater Storage and Streamflow Augmentation

GROUNDWATER STORAGE
PROVIDES BENEFITS INCLUDING:

« Reduced losses to evaporation
 Maintain cool water temperatures

M

» Less prone to contamination

» Volume of stored water is increased without
consuming additional terrestrial lands

» Conveyance for return flow to the Methow River

L year. Streamflow augmentation will provide the
greatest benefit from October through March when
flows drop below the MIF 60% of the time.

* Approximately 370 afy or 70% of water withdrawn
from the wells will return to the Methow River
through the aquifer system. The balance is
attributed to evpotranspiration and year-to-year (h
changes in storage.

* About 150 afy of this return flow will augment § 50
Methow River flows during low flow winter months
from October through March.

Monthly Return Flow

Note: Average of last 5 years of model period

-
s

v About B86% of groundwater from storage will | T ——
return to the Methow River to the north near the
point where it was withdrawn. About 14% will
return to the south near the high school creating a
3-mile bypass reach.

8

Return Flow (afifmo)
g

Oct Nov Dec Jan Teb Mar Apr May Jun Ju  Aug Sep

-Total Return Flow = Return Flow to the South (Bypass Reach)
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\éspedl ENVIRONMENTAL IMPACTS BENEFITS TO AQUATIC WILDLIFE

ONSULTING
This project is intended to enhance aguatic habitat by:

« Increasing year-round water supplies in the Methow River.
« Stabilizing declining viater levels in existing lakes (Big Twin, Little Twin, Dibble, Barnsley) that

T — "o W TABLE 1. Aroas for discussion idontified by the SEPA co-load
- agencies and Propesad Mitkgation Measures

have occurred for over 10 years.

» Decreasing seasonal vater level fluctuations in lakes (reservoir effect).

+ Increasing shorelines and water volumes in lakes.

. Inunda‘Hng revd-canary grass currently plaguing existing shorelines formed after vater levels
declined since about 2000.

= » Creating new aquatic and wetland environment including a surface vater body at the Kettle,

« Creating a boulder cascade discharge channel to Big Tvin Lake that will be designed to
facilitate spavming of resident fish from the Lake.

« Improving the trout fishery at Big and Little Twin Lakes.

101N

il

TABLE 3. Species Hsted under the Endangered Species Act known d in the Twin Lakes 5 Py

or wpected ta occur i the Methow Watershed (from Fisher, 2000 s (Hesrera, 210}

Bl CommonRame |

Mule Dear Sangbirds

SEPA (STATE ENVIRONMENTAL POLICY ACT)
In 2012, Ecology initisted project review under the State
Enviranmental Policy Act (SEPA). Washington State Department of
Ecology's Office of Columbia River and Okancgan County are co-
lead agencies for the preparation of an Emviranmental Impaet
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Documents related to the SEPA process are available for review.
A & SEPA Chisciine
= « Dutonmixation of Sigrilisance
Tin=0Pmes + SEPA Co-Lead Memorandum of Understanding
* Convey for return flow to the Methow River
- | m ﬂ F B '* li 'i f { ’* ; i . rm,_'_w" SUBMITTING COMMENTS
Legend | - 2
. "1 Under WAC 197-11-360 and -410, Eeology initiated zcoping ta
== WLRD Ditch 0 .
e evaluate the environmental impacts of the proposal. Written
L-j Project Area ;_ scoping comments will be accepted through Friday, December 14,
77 100-year Flood Plain ‘i 0s | » —— worw 1 2012,
A e WO WAL 3000 pam
. Freshvater Emergent Wetland : E i v T Lis Option 1- Complete and submit forms available at
— e Pkt
“ Freshvrater Forested/Shrub Wetland s this Open House
LT ELt 0TS ot WL
: ) Fredhwater Pond ¥ Option 2- Send writt ents
. Option 2- written commi
™~ % e T : :
LN
$ “ Riveri . A full bibli hy of S il | Derek |. Sandisan, > .
L Ottier | documents is available on the table and online at: o ke LT
g . | 303 South Mission Street, Suite 200
| . e = | oW RCY . Wil oVl s/WE/C ws.heml '

Wenatches, WA 98201
| - or by email te daandbi@ecy wa_gov




Policy Questions

Compliance with Water Quality groundwater
standards - AKART

Recovery Efficiency — Is ASR success
defined by its recovery efficiency?

Costs - When does ASR become cost-
effective as a water supply? Do water
supply benefits outweigh water quality
costs?

Scale - What drives ASR capacity limitations
(hydraulics, geology, economics,
engineering)?
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