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Organization (slides assembled from various sources):

Introduction / Orientation
Hydrogeology

Geology

Groundwater
Groundwater Development
Development Impacts
Groundwater Modeling

Development

Results
Questions / Comments

see full report on WSEO website
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Project Objectives

e Inform future groundwater management
decisions

e Determine status of appropriable water

* Provide sound and defensible science to
support any control measures that might be

adopted
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April 11, 2012

FROM THE OFFICE OF THE WYOMING STATE ENGINEER

TEMPORARY ORDER ADOPTING WELL SPACING REQUIREMENTS WITHIN
THE LARAMIE COUNTY CONTROL AREA
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GROUNDWATER 101

Water In (income):
Stream Infiltration,
Rainfall / Snowmelt

A4

BANK ACCOUNT

Water Out (expenses):

Streamflow
Evapotranspiration

/A

4

N

Fluctuation (seasonal, business cycles, etc.)

Underflow
(Col / Neb)

If “income” = “expenses” on average, “balance” remains the same



GROUNDWATER 101 - BANKACCOUNT

Water In (income):

Stream Infiltration,
Rainfall / Snowmelt

(+ imports?)

A4

a

Water Out (expenses):
Streamflow,
Evapotranspiration

+ PUMPING

4

v

Long-term Net Loss of Principal

Fluctuation (seasonal, business cycles, etc.)

Underflow

If “income” < “expenses” on average, “balance” declines



Scotts Bluff
County

Banner
County

PSR =
N, ’ L
‘ :‘ —'.q';,// ne Bluffs

o)
4

oy,

3

>

»
o
g
/

: 7,
!’A///c

Paa s & A il
l‘g——»” A“—;‘_;,;‘ 94
D Cheyenne Well Fields 0 5 10
T Vi
D North Cheyenne Study Area Miles
= Roads

@ Laramie County Control Area

Laramie County Geologic Map
and Groundwater Control Area




Aquifer Profile

6-10

AQUIFER PROFILE

Aquifer Profile
This Wesl lo Easl cross seclion represents a generalized profile of fe aquifers and
stratigraphy in Larmmie County. There are faults and other gaologic details not shown,
50 this does nol necessarily represent conditions al any specific location.

The Saturated Thickness maps in this Atlas indicate that there are areas in Laramie R
County that appear to have relatively high saturated thickness. It should be kept in Dhrian
mind that potential water production varies significantly in diferent formations. The oo oo
White River Formatlion is a part of the High Flains Aquifer and is the thickest member.
However, it typically has lower hydraulic conductivity than the overying Cgalala and

Arnkaree. As the water level drops in the High Plains Aguifer, the higher producing

Ogallala and Arikaree are depleted first, leaving a saturated but often poorly producing

White River Formation.

AQUIFERS

Wmhsmmwm







3-D Aquifer Schematic

“High Plains Aquifer”

Hnm nrmenfmesei:nuam have emded away. Th|53—dnmmd
model shows how these three formations are situated within the County.

“Quaternary deposits”
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Laramie Co. Water Resources
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Laramie Co. Water Resources
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Laramie Co. Water Resources
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Laramie Co. Water Resources
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Laramie County Cumulative Permit Count by Use
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Cumulative Permit Yield {(gpm)

Laramie County Cumulative Permit Yield by Use
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: Small Water
Rural Domestic / Supply, 630

Stock, 980

Annual Consumptive
ndustrial, 30|  USe (Acre-ft)

/ in Model Area
1993 - 2010

Municipal, 4,430

Irrigation — 54,450



depth to water (ft below land surface)
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Streamflow Depletion

-Streamflow and Irrigation Well History in Lodgepole Creek Basin, Wyoming
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[: Control Area Boundary
& SEO Monitoring Well Metwork
+ v Groundwater Model Boundary
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[: Control Area Boundary
& SEO Monitoring Well Metwork
+ v Groundwater Model Boundary
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Groundwater Model

e Why use a numerical model?
e What does it look like?
e What will it do?
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Image courtesy of HydroGeologic, Inc.
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Previous Studies

e Crist, 1980 — early
groundwater model

* Calculated 20-30ft
declines in water Ievelg
(shaded areas) from
1920-1987 at 1977
levels of pumping
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: Small Water
Rural Domestic / Supply, 630

Stock, 980

Annual Consumptive
ndustrial, 30|  USe (Acre-ft)

/ in Model Area
1993 - 2010

Municipal, 4,430

Irrigation — 54,450



Groundwater Withdrawals by 2010
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Drawdown in 2010
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UNIT LITHOLOGY

Aquifer T
Lithology

TOPSOIL: Brown sandy topsoil

GRAVEL AND SAND: Reddish to pink sandy gravel
with some clay

CLAY AND SAND: Brown sandy clay

SAND: Light brown 10 tan soft fine 1o very fine sand
with minor clay.

CLAY AND SAND: White non caicareous
occasionally well cemented clay and ash

CLAYEY SAND: Brown fine to medium grained sand
with occasional white limey clay

CLAY AND SAND: White caicareous sandy clay

SANDSTONE: Brown well cemented calcareous
sandstone.

CLAY AND SAND: Brown 1o reddish clay with
occasional soft fine tan sand.

SANDY SILT: White River at 465'. Brown 1o pink to
lbuf! siltstone with occasional clay and sand

CLAY: Green to grey 10 purple clay.

White River

CLAY AND SAND: Tan to pink sandy clay.

GRAVEL AND SAND: Tan io pink coarse sand and
gravel with minor clay.

CLAY AND SAND: Lance at 660°'. Gray to green o
yellow to black clay with fine yellow sand. TD = 700°




Additional Groundwater Withdrawals by 2060
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Drawdown in 2060
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“What If” #2 — Reduce Irrigation

Reduction in irrigation pumping to achieve
stabilization/recovery of water levels

All areas inside the Control Area reduced the
same amount — 50% from 2010 levels

No reductions outside the Control Area

Industrial growth allowed outside the Control
Area, but no growth inside



Drawdown in 2060
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Management #2 Drawdown in 2060
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“What If” #3 — Reduce Irrigation (2)

* Like Management Option #2, but pumping is
reduced differently depending on which district
the well is in

e District 1 reduced 30%
e District 2 reduced 35%
e Districts 3 & 4 no reduction
e District 5 reduced 90%

* Goal was to stabilize water levels, not present a
realistic vision of the future or make a
recommendation




Management #3 Drawdown in 2060
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Drawdown in 2010
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Management #4 - Moratorium to 2060
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Conclusions from Modeling

e |f groundwater withdrawals continue to
increase, expect there to be areas in the
county where wells go dry (self regulating?)

e Pumping that is already in place, without
adding any more, will lower the water table

going into the future



Conclusions from Modeling (cont.)

e Variable conditions around the county

— In some areas the only way to recover is to reduce
use

— Some areas have minimal withdrawals and
substantial saturated thickness

 The effects of pumping don’t propagate very
far over the 40-year model period

— Supports the targeting specific areas
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