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Supplementing LNFH 
Groundwater Source 
 GW Supply - Scope of the Problem 
 Existing Information – Conceptual Model 
 Efforts to Date to Improve GW Supply 
 Suite of Options Considered 
 Planning Level Unit Costs 
 Next Steps - Action Plan 

 



 4 Existing Groundwater Rights 
 Total Qi = 6,700 gpm 
 Total Qa = 7,677 afy 

 GW Supply Capacity 
 7 active production wells; 11 total 
 Pumping Capacity Constraints 

 

LNFH Water Rights  
Groundwater 



LNFH Water Rights  
Groundwater 

From Table 1, BoR, 2014 
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LNFH Groundwater  
Existing Information 
 Prior Groundwater Investigations 

 Shallow and deep alluvial aquifers 
 High variability over short distances 

 Existing Wells, Pumps, Controls 
 Pump performance; well efficiency 

 USFWS Monitoring Effort (initiated 2010) 
 BoR Groundwater Model Results 
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Modified from Figure 4,  
GeoEngineers, 1995 
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From GeoEngineers, 1995 
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LNFH Groundwater  
Existing Information 
 Prior Groundwater Investigations 

 Shallow and deep alluvial aquifers 
 High variability over short distances 

 Existing Wells, Pumps, Controls 
 Pump performance; well efficiency 

 USFWS Monitoring Effort (initiated 2010) 
 BoR Groundwater Model Results 

 



I c i c l e  Wo r k g ro u p  S t e e r i n g  C o m m i t t e e  –  M ay  7 ,  2 0 1 4  

Head loss ~ 30 feet 
Available Drawdown ~ 50 feet 

Based on USFWS Data 
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Based on USFWS Data 

(70 gpm/ft) 

(17 gpm/ft) 

(34 gpm/ft) 

(40 gpm/ft) 

(23 gpm/ft) 

(19 gpm/ft) 
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Based on Table 1, 
GeoEngineers, 1995 
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LNFH Groundwater  
Historical Efforts 

From BoR, 2010 
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LNFH Groundwater  
Historical Efforts 

From BoR, 2010 
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 Well Drilling and Replacement 
 On-going USFWS Monitoring 
 Groundwater Modeling 

LNFH Groundwater  
Historical Efforts 
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LNFH Groundwater  
Existing Information 
 Prior Groundwater Investigations 

 Shallow and deep alluvial aquifers 
 High variability over short distances 

 Existing Wells, Pumps, Controls 
 Pump performance; well efficiency 

 USFWS Monitoring Effort (initiated 2010) 
 BoR Groundwater Model Results 
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LNFH Groundwater  
Influence of Recharge Sources 

 Icicle Creek and Hatchery Channel 
 USFWS Monitoring Program & BoR GW Modeling 

Effort – under current operations 
 Channel recharge has short residence time 
 Icicle Creek is important recharge sources 
 GW levels not as sensitive to Hatchery Channel 

operations 

 Hydrating the hatchery channel may provide other 
functions (high flows, temperature moderation, 
tribal fishery enhancement) 
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LNFH Groundwater 
Suite of Options Considered 
 New Well Locations 

 Augment existing well field (PW-1 area) 
 Expand existing well field (north or south) 
 Hatchery Island (wells/gallery) 
 West (on or off-property wells) 

 Rehab/Modification to Existing Wells 
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LNFH – Groundwater Supply  
Unit Cost 

 12-Inch Well Cost 
Shallow 

200' 
Deep 
300' 

Well Drilling & Testing $85k $100k 

Pump $50k $50 
Total* $135 $150 
* without conveyance 

 16-Inch Well Cost 
Shallow 

200' 
Deep 
300' 

Drilling & Testing $100k $130k 

Pump $50k $50 
Total* $155k $200k 
* without conveyance 
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LNFH  - Next Steps 
 Further Evaluation/Investigation  

 Update conceptual model/aquifer conditions 

 Geophysical survey and/or exploratory drilling 

 Quantify seepage rates from the Hatchery Channel 

 Prioritize area(s) for well field development 

 Analysis of Source Alternatives  
 New well field development 

 Effluent Pump-Back 

 Modification/Rehabilitation of Existing Wells 

 Compare Pros/Cons, Infrastructure (power/conveyance), permitting, cost  

 Develop Action Plan 
 Process for Reviewing Options & Preparing Action Plan (Tech Advisory Group) 

 Present Recommendations to IWG 
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Tim Flynn, CGWP, LHG 
t f lynn@aspectconsulting.com 

206-780-7730 

Questions? 
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