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Project ObjectivesProject Objectives

• Inform future groundwater managementInform future groundwater management 
decisions 

• Determine status of appropriable water• Determine status of appropriable water
• Provide sound and defensible science to 

l h i h bsupport any control measures that might be 
adopted
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GROUNDWATER 101   ‐ BANK ACCOUNT
Water In (income):  
Stream Infiltration,
Rainfall / Snowmelt

Water Out (expenses):
Streamflow

i iEvapotranspiration

Fluctuation (seasonal, business cycles, etc.)Fluctuation (seasonal, business cycles, etc.)

Underflow
(Col / Neb)

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



GROUNDWATER 101   ‐ BANK ACCOUNT
Water In (income):  
Stream Infiltration,
Rainfall / Snowmelt
(+ i t ?)

Water Out (expenses):
Streamflow,
Evapotranspiration(+ imports?) p p
+ PUMPING

Long‐term Net Loss of Principal

Fluctuation (seasonal, business cycles, etc.)
Underflow
(Col / Neb)

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





Aquifer ProfileAquifer Profile





3‐D Aquifer Schematic

“High Plains Aquifer”

“Quaternary deposits”

Lance / Fox HillsLance / Fox Hills



Figure 3.  General Distribution of Hydraulic ConductivityMap compiled: 3/2013; intended for 
planning purposes only
Data Sources: Laramie County 
Groundwater Atlas, 2008; Gutentag
and others, 1984;





Laramie Co Water ResourcesLaramie Co. Water Resources



Laramie Co Water ResourcesLaramie Co. Water Resources

Pine Bluffs irrigation
110 ft deep110 ft. deep
825 gpm
40 ft. to water



Laramie Co Water ResourcesLaramie Co. Water Resources

Cheyenne municipal

Pine Bluffs irrigation
110 ft deep

y p
300 ft. deep
350 gpm
80 ft. to water

110 ft. deep
825 gpm
40 ft. to water



Laramie Co Water ResourcesLaramie Co. Water Resources
Albin irrigation

Cheyenne municipal

g
300 ft. deep
800 gm
180 ft. to water

Pine Bluffs irrigation

y p
300 ft. deep
350 gpm
80 ft. to water

Pine Bluffs irrigation
113 ft. deep
821 gpm
40 ft. to water



Laramie County Cumulative Permit Count by Use
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Laramie County Cumulative Permit Yield by Use



Rural Domestic / Small Water 
Supply 630 A l C tiStock, 980 Supply, 630

Industrial, 360

Annual Consumptive 
Use (Acre-ft)
in Model Area

Municipal, 4,430

in Model Area  
1993 - 2010

Irrigation – 54 450Irrigation, 54,450Irrigation 54,450





Streamflow DepletionStreamflow Depletion









Groundwater Model

• Why use a numerical model?

Groundwater Model

Why use a numerical model?
• What does it look like?

h ill i d ?• What will it do?





Previous Studies
• Crist, 1980 – early 
groundwater model

• Calculated 20‐30 ft 
declines in water levels 
( h d d ) f(shaded areas) from 
1920‐1987 at 1977 
levels of pumping Pine Bluffs

Hillsdalelevels of pumping

Carpenter

Pine BluffsCheyenne



Rural Domestic / Small Water 
Supply 630 A l C tiStock, 980 Supply, 630

Industrial, 360

Annual Consumptive 
Use (Acre-ft)
in Model Area

Municipal, 4,430

in Model Area  
1993 - 2010

Irrigation – 54 450Irrigation, 54,450Irrigation 54,450



Groundwater Withdrawals by 2010

GW withdrawals by 2010



Drawdown in 2010



Aquifer 
Lithology



Additional Groundwater Withdrawals by 2060



Drawdown in 2060



“What If” #2 – Reduce IrrigationWhat If  #2  Reduce Irrigation

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

• All areas inside the Control Area reduced the• All areas inside the Control Area reduced the 
same amount – 50% from 2010 levels
N d i id h C l A• No reductions outside the Control Area

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



Drawdown in 2060



Management #2 Drawdown in 2060



“What If” #3 – Reduce Irrigation (2)What If  #3  Reduce Irrigation (2)

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

• District 1 reduced 30%• District 1 reduced 30%
• District 2 reduced 35%
• Districts 3 & 4 no reduction• Districts 3 & 4 no reduction
• District 5 reduced 90%
• Goal was to stabilize water levels not present aGoal was to stabilize water levels, not present a 
realistic vision of the future or make a 
recommendation



Management #3 Drawdown in 2060



Drawdown in 2010



Management #4 ‐Moratorium to 2060



Conclusions from ModelingConclusions from Modeling

• If groundwater withdrawals continue toIf groundwater withdrawals continue to 
increase, expect there to be areas in the 
county where wells go dry (self regulating?)county where wells go dry (self regulating?)

• Pumping that is already in place, without 
adding any more will lower the water tableadding any more, will lower the water table 
going into the future



Conclusions from Modeling (cont.)Conclusions from Modeling (cont.)

• Variable conditions around the countyVariable conditions around the county
– In some areas the only way to recover is to reduce 
useuse

– Some areas have minimal withdrawals and 
substantial saturated thicknesssubstantial saturated thickness

• The effects of pumping don’t propagate very 
far over the 40‐year model periodfar over the 40 year model period
– Supports the targeting specific areas



Cheyenne WyomingCheyenne, Wyoming
December 2, 2014

/Open for Discussion/Questions


