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Benefits and Uncertainty Analysis

ÅEstimate amount and timing of increased groundwater 
discharge to the Umatilla River resulting from 
groundwater recharge

ÅAssess different recharge and extraction scenarios to 
see how many acres required and how recharge and 
extraction affect the river

ÅUse results to guide decisions about where recharge 
projects should be located to maximize all benefits

ÅIdentify uncertainties and data gaps in our analysis
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Approach

ÅDevelop conceptual model of groundwater 
system in Echo Meadows and County Line 
areas

ÅDevelop preliminary groundwater flow model for 
Echo Meadows
ïCreated model grid, picked boundary conditions, 

selected aquifer parameters

ïDevelop recharge and extraction scenarios

ïEstimate how much and timing of change in river flow 
using a range of aquifer storage values 

ÅPerform analytical calculations for County Line
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Echo Meadows
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Echo

Stanfield
84

207

395

Hunt Ditch

Umatilla River

Model Domain
Å2D MODFLOW

Å1 Layer

ÅHomogeneous, 
isotropic

Å5,538 Nodes

ÅCell size ranges from 
монлΩ Ȅ монлΩ ǘƻ 
сслΩ Ȅ сслΩ
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Model Verification

Field 1

Field 6
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Echo Meadows Simulations

ÅTwo Recharge Sites
ïField 1 ï90 acres near Hunt Ditch

ïField 6 ï130 acres closer to River

ÅAssumed limit of 10 foot water level rise due to 
shallow groundwater condition

ÅUsed aquifer properties from OWRD (Wozniak, 
1995) and IRZ (2008)

ÅRecharge season January through April

ÅSame season for extraction for ASR storage

ÅPumping volume is 75% of recharge volume

ÅAssumed 25% remains in groundwater system
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Findings ïEcho Meadows

ÅStorage potential is limited due to shallow 
groundwater ïfocus will be primarily for 
recharge and extraction for ASR storage

ÅRecharge without extraction

ïField 1 - 225 to 750 acre feet

ïField 6 - 650 to 2,300 acre feet

ÅRecharge with 75 % extraction

ïField 1 - 625 to 1,500 acre feet

ïField 6 ï1,800 to 4,650 acre feet 
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What is the timing of the 

benefit to the river? 
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Findings ïEcho Meadows

ÅModel is most sensitive to selected value for aquifer 
storage value

ÅGroundwater pumping increases volume that can be 
recharged

ÅEcho Meadows has limited storage potential for direct Ag 
use ïuse for ASR source water 

ÅRiver does not see significant increase in GW discharge 
(>10%) in August or September unless storage value is 
greater than 0.01 ïkey uncertainty

ÅLeaving 25% recharge water at Field 1 shows 20 ï30% 
increase in GW discharge in August ïSeptember

ÅLeaving 25% recharge water at Field 6 shows 50 ï75% 
increase in GW discharge in August ïSeptember
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Findings ïEcho Meadows

ÅBenefit to river increases when recharge is 

closer to river

ÅBenefit results from increased natural 

groundwater discharge not recharge water 

reaching the river

ÅGroundwater travel time is years, not months 

ÅConsider using Field 6 for environmental benefit 

ÅMore acres required to achieve needed ASR 

storage volume
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County Line
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Approach

ÅUsed analytical approach rather than 

groundwater model; results limited

ïCalculate water level rise at Army Depot

ïCalculate travel time to Umatilla River

ÅTranslate observations from Echo 

Meadows evaluation to County Line
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County Line Preliminary Findings

ÅStorage capacity of the aquifer much larger than Echo 
Meadows
ïCapacity not yet evaluated

ÅRelationship between the aquifer and river not well 
understood

ÅLarge distance to the Umatilla River
ïRecharge affects larger area

ÅRelatively high groundwater flow velocities especially 
under recharge conditions; recharge water travels rapidly 
ïcould reach river in less than 1 year
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County Line Preliminary Findings

ÅRecharge of > 5,000 acre-feet could cause 
measurable change in groundwater levels near 
the Depot contaminant plumes - needs further 
evaluation

ÅAquifer storage value will affect timing and 
magnitude of increased groundwater discharge

ÅRecharge water left in the ground will likely 
increase groundwater discharge to the river the 
following year ïadditional evaluation needed
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Uncertainties and Data Gaps

Need to Understand:

ÅAquifer properties and distribution (K and 
storage value)

ÅMaximum allowable water level increase

ÅDistribution of coarse and fine-grained material 
at County Line

ÅGroundwater pumping locations and amount

ÅRelationship of groundwater with the Umatilla 
River ïwhere is it gaining and losing and how 
much?
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Uncertainties and Data Gaps

Need to Understand:

ÅHow much recharge is required to gain a 
measurable increase in river discharge? 

ÅUpper limit of infiltration rates and volumes

ÅCounty Line groundwater gradient and flow 
direction

ÅTiming of groundwater discharge to river at 
County Line

ÅPotential for impact of recharge on Depot 
groundwater
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What is Needed to Address 

Data Gaps

ÅPerform multiple long duration aquifer tests (T, S)

ÅInstall piezometers and gauging stations to obtain paired 
stream and aquifer levels over time

ÅObtain improved estimates of groundwater discharge to 
river (seepage run)

ÅObtain pumping records

ÅPerform soil infiltration tests in target areas

ÅEstablish groundwater level monitoring network in 
County Line area

ÅPerform continued long-term groundwater level and 
stream gauge monitoring
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Thank You
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Model Verification (cont.)

Parameter

Leakage from Hunt Ditch

Hydraulic Conductivity

Precipitation Recharge

Flux to Umatilla River

Observed

689,300 ft3/day

100 ς400 ft/day

0.2 ς2.0 inches/year

???

Modeled

671,000 ft3/day

180 ft/day

0.55 inches/year

~ 4,000 ft3/d
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Model Boundaries

Constant Head

Groundwater 

Divide = No 

Flow

Groundwater 

Divide = No 

Flow

Umatilla River 

= RIV Package
Hunt Ditch = 

Specified Flux

Cells Become 
Dry (Alluvium 
not Saturated)


