Groundwater in the Whychus Subbasin
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Upper Deschutes Basin
Groundwater Flow System

Whychus Subbasin
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170 Groundwater Points of Appropriations (Wells with Water Rights)

96 Cubic Feet Per Second (CFS): Face Value Rate




Time Series of Groundwater Levels in the Sisters Area
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Springs on McKinney Butte

S|

% 4 o 4 [
» Camp PEIK Springnouse
LA pring




Thermal Contribution to Whychus Creek

— Whychus Creek above Chester Springs
— Whychus Creek below Frank Springs
— Frank Springs

— Chester Springs
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Stable Isotopes
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Source of Springs Summary

Camp Polk
Springs

McKinney Butte
Springs
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- Improving Groundwater Modeling Capabilities
: in the Upper Deschutes Basin el
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Simulation Model
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—From storage

—-Total decrease in streamflow
—— From decreased stream gain
---- From increased stream loss
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Streamflow reduction—In cubic feet per second per mile
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Existing Model Limitations

e Coarse grid (up to 10,000 ft)
* Lakes not simulated

* Limited representation of
faults

e Unsaturated zone not
simulated

* |ntermittent streams not
simulated

* Runoff component of
streamflow not simulated







GSFLOW: An integrated hydrologic model that simulates:

Surface processes (PRMS)
Plant canopy interception
Snowpack accumulation, storage, and melting
Evapotranspiration
Soil moisture storage
Deep percolation and runoff

Unsaturated zone process
Groundwater flow (MODFLOW)

Infiltration EVvaporation

Soil zone

Unsaturated-zone flow
Recharge
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Time Line

Presently in the model development phase
Model calibration phase: March —May
Preliminary scenario testing: June-August

Report development, model approval and release, early 2016









Region 1—Plant canopy, SRt
snowpack, surface- e Region 2—Streams
depression storage, and lakes

and soil zone Soil-moisture (MODFLOW-2005)
(PRMS) dependent flow

Ground-water discharge Ground-water discharge

Soil-moisture or

head-dependent flow Hadsde et Ol o

Gravity drainage \ Leakage

Region 3—Subsurface
(unsaturated and saturated
zones) beneath soil zone
(MODFLOW-2005)

Figure 11. Schematic diagram of the exchange of flow among the three regions in GSFLOW.
The dependency on soil maisture and head in the computation of flow among the regions also is shown.
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Figure 2. Schematic diagram of a watershed and its climate inputs (precipitation, air temperature, and solar radiation)
simulated by PRMS (modified from Leavesley and others, 1983).






