


• 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 
 

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

• Develop water for instream purposes 



Demand Type Estimated Volume  
(ac-ft) 

Source 

2030 Irrigation Demand (new 
irrigation, Odessa 

replacement, Yakima Basin 
supply, and Columbia River 

interruptibles) 

800,000 – 1.1 Million  

WSU Integrated Model, 
Odessa EIS, Yakima EIS, 

and Ecology 2001 Drought 
Database 

2030 New Municipal Demand 
(including municipally-

supplied commercial and self-
supplied domestic) 

108,500 WSU Integrated Model 

Unmet Tributary Instream 
Flows 500,000 

Ecology Data, tributaries 
with adopted instream 

flows, 2001 drought year 

2030 New Hydropower 
Demand 0 WSU Surveys and Planning 

Forecast Review 



Storage Projects  



Modified from: Brand, C., An ASR Primer, 2008,  Southwest Hydrology, Vol. 7, No. 3. 



After Woody, 2007 



 

Purpose 
 

• Improve discharge 
to streams 
 

• Mitigation for 
ground or surface 
water use 
 

• Restoration of 
streamflow 
 

• Minimize effects of 
climate change 
 

 

Costs 
 

• Generally low 
operating costs, 
emphasis on 
monitoring 
 

• Capital costs 
can be high 
 
 

 
 











Walla Walla Basin 

From WWBWC, 2010 



From WWBWC, 2013 



From WWBWC, 2013 

Walla Walla Basin 



From WWBWC, 2013 





Locher Road Performance 

From WWBWC, 2013 
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From WWBWC, 2013 
 



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 

 









Figure 31.  Well name, model coordinates, and right-of-way pipeline routes. 





USGS figure 



• Environmental Benefits 
• Small footprint 
• 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 50%) 
• Can be built incrementally 

 

• Proven Performance 
• About 400 operating ASR wells nationwide 
• Very few failures 



Capital Costs 
• Average about $1.00 per gpd of recovery 

capacity, plus or minus $0.50 
• Unit cost primarily impacted by well yield 
• Other factors impacting unit costs 

• Shallow vs deep wells 
• New wells vs. retrofit of existing wells 
• Single vs. multiple wells (“economies of 

scale”) 
• Exploratory/monitor wells, analytical costs, 

coring, etc. 
 

Operating Costs 
• About $15,000/yr/MGD of recovery capacity, +/- 

$10,000 
• Monitoring requirements are driving up costs 





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 

 











City of White Salmon  
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• Permit Application for storage of 
11750 AF/yr 
 

• 2 Existing, 8 proposed wells 
 

• Permit application 2010 
 

• Draft permit in preparation 
 

• WQ issues 
 

• Recovery efficiency at issue 
 









 
Proposed Test 

 
• Injection 

• 5-800 gpm, 5.5 months 
 

• Recovery 
• 1000 gpm until 

recovered 
 

• Recovered Water 
• To Boise process, then 

river 
 

 
Test Actuals 

 
• Injection 

•  492 gpm , 69 days 
 

• Recovery  
• 872 gpm, split 

period 
 

• Recovered Water 
• Not acceptable to 

Boise process 
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Project Criteria 
 
General design objectives: 
 

• Minimize capital costs involved in 
investigation 
 

• Investigate target sites with high facility 
potential  
 

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

 
 



•  Ownership  
• Publically owned 
•  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 



Objective 
 

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

• Have a high potential of becoming a 
facility 

• Require minimum capital costs 
• Require minimum cost to local 

private landholders 
• Not impair existing water rights 
• Have minimal EIS concerns 

 













 



 



 



• 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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