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Study motivation

Study Site: Hydrogeology, field data

Groundwater Flow Model; building on

] the past

Model Results: recharge sites and travel
times
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NUMERICAL STEADY-STATE MODEL

3-Dimensional, 9 layers.
Steady state; simulating base-flow conditions (~]July- October).
Transport model - chemical reactions not considered.

Boundaries; constant head and no-flow.




NUMERICAL STEADY —STATE MODEL
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NUMERICAL STEADY —STATE MODEL
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NUMERICAL STEADY —STATE MODEL
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NUMERICAL STEADY —STATE MODEL

Wilson Creek

m
)
<
o
=3
5]
3
=
o
o]
=

Elevation (feet)




NUMERICAL STEADY —STATE MODEL
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NUMERICAL STEADY —STATE MODEL
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GW Flow Model
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Results
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Results
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Results

Results for reverse particle tracking near Norton Slough










Results

RECHARGE ZONES
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Recommendation
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QUESTIONS?

@Schlaudt
schlaudt@wisc.edu




HYDRAULIC CONDUCTIVITIES

Hydraulic Conductivity

(m/d)
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0.25, 0.25,
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Wisconsin River Valley

Modern Floodplain - Silt

Uplands Alluvium
Sandstone Bedrock Aquifer 1

Dolomite Capped Bluffs 5

Recharge Rate

Zone (m/day) (ft/day)

1 - sandstone &
dolomite bluffs 8.90E-04 2.92E-03

2 - floodplain 5.90E-04 1.94E-03
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Current Progress

Low Flow

—

High flow

Alluvial seepage

Adapted from Amoros and Bornette,
2002.




Site Comparison of Nitrate-N
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LAYER 3




SAUK COUNTY GFLOW
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Model Specs:

The real-world areal extent of the model is approximately 424.7 km?, centered on the town of Spring Green,
WI

172 rows, 388 columns, and 9 layers with 80 m grid spacing

Each layer of constant thickness except bottom of layer 9 where the variable elevations represent the
contact of sandstone bedrock with Precambrian rock. Layer thicknesses were determined based on the
location of the sloughs and the river, the features of focus. More layers with narrower thicknesses were
created around these surface water bodies to allow for greater detail in particle tracking and flow path
analysis

Boundaries: bluffs, which act as a regional groundwater divide, define the northeastern boundary of the
model and the Wisconsin River the southern boundary. They are represented by a no-flow boundary in
layer 1 and multimode wells in layers 2-9 to represent the regional flux in the deeper portion of the
unconfined aquifer. Bear Creek and Little Bear Creek make up the west and northwestern boundaries
respectively. The Lower Wisconsin River and perennial rivers/ streams were treated as constant head
boundaries. Springs and ephemeral streams (determined by USGS topographic maps of the region) were
treated as drains. This distinction between perennial and ephemeral streams was made as a way to check
model validity by observing at what point the drains became active during model calibration.

Steady State: All water levels in the model represent baseflow conditions which were determined to occur,
on average, between the months of July and October. Water elevations for the constant heads and multi-
node well boundary conditions were extracted from the results of the Sauk County GLFOW model and
calibrated with the monitoring wells’ water level data.




