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Harney Basin Groundwater Model
(HBGM)

AWhat is a groundwater model?

AHarney Basin model development

AWhat can we learn about the basin hydrologic system?
AExample future scenarios
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Why a groundwater model?

ACommon method to understand complex physical processes using equations
that describe the physics of the process

ANumerical modeling used in many applications: aerodynamics of planes,
weather forecasting, smokelume drift, mining, heating, etc.

Al &SR (02 G(GSad aeaiaSvya GKFdG OFyQi 068S
ACan be used to estimate flows and aquifer characteristics for which direct
measurements are not available

Aldeal for evaluating various future scenarios

MODFLOW is the USGS's modular hydrologic model. MODFLOW is
considered an international standard for simulating and predicting
groundwater conditions and groundwater/surface-water
interactions.

https://www.usgs.gov/software/modflowe-usgsmodularhydrologicmodel
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Some important concepts

AAquifer-a geologic formation(s) that is water bearing; a geological formation
or structure that stores and/or transmits water, such as to wells and springs.

ATransmissivity, hydraulic conductivity, permeabiliye capacity of a porous
rock, sediment, or soil for transmitting a groundwater (different precise
definitions but | may interchange them today).

ARecharge Water reaching the groundwater system (rain/snow melt/stream
AYFALTUNF GAZ2YZ ANNAIIFIUAZ2ZY NBUdzNY X0

ADlscharge Water leaving the groundwater system
ALINAYIaKkalUNBF YakSOI LI2ONF yaLANI GA 2

ASteady state Recharge equals discharge in a groundwater system; no change
In storage and no lorterm water-level changes
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Start with a
hydrostratigraphic
framework
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Divide the area into
a uniform grid
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Assign hydrologic

properties
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Described in here
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Complete model
representing the

physics of the
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Uplands

Lowlands

Elevation, in feet
9,745

|

Harney Basin

2,664

Uplands
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MODFLOW 6 model grid

each cell about 2,000 ft per side g : intains
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480,016 cells are active in the model
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Active model grid cells

Inactive model grid cells
— - — Harney Basin

Harney Basin lowlands

z USGS —— Malheur National Wildlife Refuge
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Hydrostratigraphic units and
well locations are generalized




Generalized Old maring——p
surface sedimeltey <+— Old volcanics

hydrostratigraphy 2

Younger alluvial fill

Lava flows—— /

<+— Youngest lava flows

/ S ——— Volcanic vent deposits

Older tuffaceous
sediments
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