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All water is part of the water cycle...
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Aquifers are geologic units (sand and gravel, sandstone, etc)
that can store and transmit significant quantities of groundwater
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General direction of ground-water flow

Hunt, R.J. et al., 2001 (USGS)
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What is a groundwater flow model?

« Computer code that
solves mathematical
equations describing
groundwater flow

* Geology, wells, and
streams are simplified
into a 3D grid

View of model grid. Colors represent hydraulic conductivity.



Dane County groundwater flow model

* Released in 2016

The 2016 Groundwater Flow Model
¢ MODFLOW'NWT tlmel);:lll: fflfurlf:‘l. ‘n:"i::.fmsix: :
« 12 layers, 360 ft cells

« Steady state representing
2006-2010

WGNHS Bulletin 110
Parsen and others, 2016
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Cross section through Badger Mill Creek at outfall

Verona
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Hydraulic conductivity
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Effluent added to
headwaters

« Streams can either
lose or gain water
from the aquifer

* Model simulates
baseflow in each cell



Streams

100,000 I I

Total streamflow
Base flow

10,000 (— H —

1 000 1« Model simulates baseflow
(not surface water runoff)

100 — )4—

FLOW, IN CUBIC FEET PER SECOND

Baseflow (groundwater
component of streamflow)

10 — —

1 I | | | | I | | | I I I I I I I I I
1 21 41 61 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361

Winter and others, 1998 TIME, IN DAYS

N | |



Streams

100,000 I I

Total streamflow
Base flow

10,000 (— —

 Model simulates baseflow
(not surface water runoff)

1,000

100

FLOW, IN CUBIC FEET PER SECOND

Steady state baseflow (long-
ol term average) |

1 I | | | | I | | | I I I I I I I I I
1 21 41 61 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361

Winter and others, 1998 TIME, IN DAYS

N | |



Y / | A




Capture zone

« Example from
Little Plover River
model

 Recharge in
capture zone
would eventually
reach stream

(pumping outside
of capture zone
still affects flow)
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Capture zone in 3D
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Model can
simulate travel
times for each
flow path



Flow direction and volume
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Changes to water table from pumping

Drawdown in
water table

- — - 5 ft of drawdown

—— Drawdown,
in 10 ft intervals

Well pumping rate
(mgd)
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o 0.1-05
@ 05-1.0
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Model performance - streamflows

Stream flow
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* In a regional model, some
streams simulate more than
measured; some less

« Large streams with gages
are most important
« Example is ~70 cfs
- Effluent discharge is 5 cfs
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8,000 12,000 16,000 20,000
Observed stream flow (1,000 cfd)

® USGS5—partial record stations
A USGS5—gaging stations
< Miscellaneous sources

Observed streamflow
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DAILY Discharge, cubic feet per second
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2000.9

1888.8

1688.8

18.8

E'H L s

1997

2088 2803 2806 2809 2012 2815 28138 2821
— Daily nean discharge == Period of approved data
— Estinated daily nean discharge Period of proviszional data

2824




Y / | A

DAILY Discharge, cubic feet per second

USGS 05435943 BADGER MILL CREEK AT VERONA, WI

2000.9

1888.8

1688.8

18.8

2.8
1997

— Daily nean discharge

/| U
i R —

W LT e A, uLh . .l.]l

28808 2083 2086 2089 2812 2815 20138 2021

== Period of approved data

— Estinated daily nean discharge Period of proviszional data

2824

Observed (model target, ~7 cfs)
Simulated (~3.5 cfs)



Y / | A

DAILY Discharge, cubic feet per second

USGS 05435943 BADGER MILL CREEK AT VERONA, WI
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Hydrologic setting

Water table map

 Groundwater simulated
lower than stormwater
ponds

o Streamflow simulated
too low; likely water table
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* Flows opposite
stormwater drainage
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surface drainage
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Hydrologic setting - implications

Water table map

 Small stream, close to

major divide
- * Uncertainty in position
of the divide affects
uncertainty for BMC
simulations

Water table elevation




Geologlc settlng
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