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Aguifer hydraulic properties:
Storage coefficient

GRAVEL

The volume of water given up per unit area of an aquifer

per unit drop of the water-table or potentiometric surface.
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Storage Coefficient
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Blue River at Connerville
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Annual Recharge at Stream Gages Based on Subsurface Watershed Areas
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-astern Arbuckle-Simpson
AqDiter Groundwater Flow Model
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Why do we use
groundwater flow models?

ydrologic system
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IS available to everyone at no cost
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Explanation
Geologic units

- Post-Simpson groups
undifferentiated, known
or inferred to overlie
freshwater in the
Arbuckle-Simpson
aquifer
Simpson Group

7 Arbuckle Group

- Timbered Hills Group

- Granitic rocks

——— Potentiometric contour,
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Monthly gaged flow compared to modeled flow
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Recharge Calculations
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AREA-WEIGHTED RECHARGE (INCHES/YEAR)
o

Area-Weighted Recharge for the
Eastern Arbuckle-Simpson Aquifer
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5-Year Average = 5.58 inchesly
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Preliminary results, subject to revision
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Eastern Arbuckle-Simpson
,\r]J er MODFLOW Model
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ed simulations use recharge distribution
' rate!) for water years 2004 through

\m Simulations are repeated until a new
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= Withdrawals are simulated as an equal
proportionate share
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Locations of Wells Simulating Distributed Withdrawals = USGS
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Figure X. Model calculated streamflow for Blue River near Connerville
(07332390) for water years 2004-08 based on groundwater withdrawals
distributed as an equal proportionate share
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distributed as an equal proportionate share

ZUSGS

Preliminary results, subject to revision science for a changing world



Model Results

Iithdrawals

ar (WY2004-2008)
ue River and

ington Creek
flow (groundwater discharge)
amflow (runoff + baseflow)




100

90
—— Blue River stream flow _
80 -=-=--Blue River baseflow ’,/"’
70 Pennington Creek streamflow /,o":’,/"
-===-Pennington Creek baseflow ,// /,/

DEPLETION OF 5-YEAR AVERAGE FLOW (PERCENT)

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
EQUAL PROPORTIONATE SHARE ((ACRE FEET/ACRE)/YEAR)

ZUSGS

Preliminary results, subject to revision science for a changing world



100

-
E 90
B‘:) Blue River streaemflow
w 80 _ -
= -==-Blue River baseflow o7 .
; . ”" ”r'
o 70 Pennington Creek streamflow _esT e
LL ”' ”r
w -==-Pennington Creek baseflow - Prad
Q 60 P e
< - -
o ," P
U>J 50 l” "'
= . Jrie -
o Average Withdrawals 1994-2008 20 .
< 7 .
40
= 4,660 acre-feet/year -
Lo
L 30
O
5
= 20
L
o
o 10
@)

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000
AVERAGE ANNUAL GROUNDWATER WITHDRAWAL (ACRE FEET/YEAR)

ZUSGS

Preliminary results, subject to revision science for a changing world



. Model Results
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odel Results

yuted withdrawals
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Preliminary results, subject to revision
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Arbuckle-Simpson Hydrology Study made significant advances

In our understanding of the Arbuckle-Simpson aquifer
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Area-Weighted Recharge for the
Eastern Arbuckle-Simpson Aquifer

2006

Water Year

Recharge varies in time and space
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5-Year total streamflow
Gaged = 336,712 Acre-feet
Model = 336,945 acre-feet
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Blue River near Connerville
Monthly gaged flow compared to modeled flow

MODFLOW model can reproduce hydrologic observations
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In the eastern Arbuckle-Simpson aquifer i
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Blue River streaemflow
===-Blue River baseflow
—— Pennington Creek streamflow
===-Pennington Creek baseflow
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