Benefits and Uncertainty Analysis

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

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

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

A Identify uncertainties and data gaps in our analysis




Approach

A Develop conceptual model of groundwater

system in Echo Meadows and County Line
areas

A Develop preliminary groundwater flow model for
Echo Meadows

I Created model grid, picked boundary conditions,
selected aquifer parameters

I Develop recharge and extraction scenarios

I Estimate how much and timing of change in river flow
using a range of aquifer storage values
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Echo Meadows Simulations

A Two Recharge Sites
I Fleld 117 90 acres near Hunt Ditch
I Fleld 617 130 acres closer to River

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

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

A Recharge season January through April
A Same season for extraction for ASR storage

A Pumping volume is 75% of recharge volume
0 N




Findings T Echo Meadows

A Storage potential is limited due to shallow
groundwater 1 focus will be primarily for
recharge and extraction for ASR storage

A Recharge without extraction
I Field 1 - 225 to 750 acre feet
I Field 6 - 650 to 2,300 acre feet

A Recharge with 75 % extraction
I Field 1 - 625 to 1,500 acre feet
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What Is the timing of the
benefit to the river?
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Findings T Echo Meadows

A Model is most sensitive to selected value for aquifer
storage value

A Groundwater pumping increases volume that can be
recharged

A Echo Meadows has limited storage potential for direct Ag
use I use for ASR source water

A River does not see significant increase in GW discharge
(>10%) in August or September unless storage value Is
greater than 0.01 T key uncertainty

A Leaving 25% recharge water at Field 1 shows 20 i 30%
Increase in GW discharge in August 1 September

A Leaving 25% recharge water at Field 6 shows 50 i 75%
Increase in GW discharge in August 1 September
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Findings T Echo Meadows

A Benefit to river increases when recharge is
closer to river

A Benefit results from increased natural
groundwater discharge not recharge water
reaching the river

A Groundwater travel time is years, not months
A Consider using Field 6 for environmental benefit
A More acres required to achieve needed ASR
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Approach

A Used analytical approach rather than
groundwater model; results limited

| Calculate water level rise at Army Depot
I Calculate travel time to Umatilla River

A Translate observations from Echo
Meadows evaluation to County Line
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County Line Preliminary Findings

A Storage capacity of the aquifer much larger than Echo
Meadows

I Capacity not yet evaluated

A Relationship between the aquifer and river not well
understood

A Large distance to the Umatilla River
I Recharge affects larger area

A Relatively high groundwater flow velocities especially
under recharge conditions; recharge water travels rapidly




County Line Preliminary Findings

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

A Aquifer storage value will affect timing and
magnitude of increased groundwater discharge

A Recharge water left in the ground will likely
increase groundwater discharge to the river the
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Uncertainties and Data Gaps

Need to Understand:

A Aquifer properties and distribution (K and
storage value)

A Maximum allowable water level increase

A Distribution of coarse and fine-grained material
at County Line

A Groundwater pumping locations and amount

A Relationship of groundwater with the Umatilla
River i where is it gaining and losing and how
f?




Uncertainties and Data Gaps

Need to Understand:

A How much recharge Is required to gain a
measurable increase in river discharge?

A Upper limit of infiltration rates and volumes

A County Line groundwater gradient and flow
direction

A Timing of groundwater discharge to river at
County Line

A Potential for impact of recharge on Depot




What is Needed to Address
Data Gaps

A Perform multiple long duration aquifer tests (T, S)

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

A Obtain improved estimates of groundwater discharge to
river (seepage run)

A Obtain pumping records

A Perform soil infiltration tests in target areas

A Establish groundwater level monitoring network in
County Line area

A Perform continued long-term groundwater level and
stream gauge monitoring
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Model Verification (cont.)

Parameter

Leakage from Hunt Ditch
Hydraulic Conductivity
Precipitation Recharge

Flux to Umatilla River

Observed
689,300 ft/day
100¢ 400 ft/day

0.2¢ 2.0 incheslyear

?7?7?

Modeled
671,000 ft/day
180 ft/day

0.55 inchesl/year

~ 4,000 f¢/d
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