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Scope of Study
Lake DeSmet Master Plan

Develop a management plan for the Lake 
DeSmet Counties Coalition JPB

Assess the condition of existing facilities

Identify long-term improvements necessary to 
operate the reservoir in the manner intended

Recommend an annual budget for the proper 
upkeep of the reservoir, based on the existing 
management and ownership structure



Study Objectives
Lake DeSmet Master Plan

Incorporate the findings from previous studies
Recount the history of the reservoir
Describe reservoir system components
Identify components owned by LDCC JPB
Incorporate public input
Estimate reservoir water yield
Identify potential uses of DeSmet water
Evaluate economics associated with multiple 
uses



Study Objectives
Lake DeSmet Master Plan

Analyze tradeoffs associated with multiple 
uses (consumptive vs. recreation uses)
Assess the condition of existing facilities
Identify the need for additional study
Suggest improvements required for proper 
upkeep
Estimate improvement costs and develop a 
suggested budget
Identify funding sources for improvements



History
Lake DeSmet Master Plan

Originally, Lake DeSmet was a natural lake.  
Runoff from Shell Creek was stored in Lake 
DeSmet where it evaporated, creating a 
“brackish body of water.”
The lake was converted to an off-channel 
storage reservoir for agricultural users in 1921 
by constructing a dam at the north end and 
diverting water from Piney Creek through an 
intake canal into the reservoir.



History
Lake DeSmet Master Plan

The Reynolds Mining Corporation acquired 
the reservoir, surrounding land and 
associated mineral resources in the 1950’s.
Through the late 1960’s a campaign was 
undertaken to expand the reservoir as a 
promotional tool for potential coal 
development in the area.
New supply systems from Piney Creek and 
Clear Creek were planned and the reservoir 
was enlarged for storage of all available 
water.



History
Lake DeSmet Master Plan

In the early 1970’s, Texaco, Inc. purchased all 
of the interests in Lake DeSmet, surrounding 
land and associated mineral resources from 
Reynolds.
Texaco completed the reservoir enlargement 
to its current capacity by the late 1970’s.
Texaco operated Lake DeSmet Reservoir 
until early 2001, when the current owner, the 
Lake DeSmet Counties Coalition acquired it.



History
Lake DeSmet Master Plan

Aside from existing delivery contracts 
transferred upon acquisition of the reservoir, 
available water in the reservoir has never 
been realized for its intended purpose.
The LDCC JPB requested assistance from 
the Wyoming Water Development 
Commission to fund a Master Plan for 
identifying future needs and best 
management practices for the reservoir.





Lake DeSmet Ownership
Water Storage Rights

Total Capacity @ HWL = 234,987 acre-ft.

– Lake DeSmet Energy Company 62,199 acre-ft.

– Lower Clear Creek Users 11,800 acre-ft.

– Other irrigation users (Box Elder)      875 acre-ft.

Total stored amount controlled by LDCC:

160,113 acre ft.



Lake DeSmet Ownership
Water Storage Rights

Of this 160,113 acre-ft of stored water controlled by 
LDCC:
– 10,720 acre-ft is committed to long-term contract 

water users, from shareholders of the former LDRC 
(1920’s).

– 38, 960 acre-ft is below the reservoir outlet and is 
unavailable for consumptive uses (dead storage)

110,000 acre-ft of the stored water controlled by 
LDCC, not committed for other uses, is available for 
annual development.







LDCC Water Yield Estimate
Lake DeSmet Counties Coalition Joint Powers Board Ownership

Of the 110,000 acre-ft of LDCC stored water, not 
committed for other uses, HKM estimates 28,000 acre-
ft is available for consumptive uses on a firm-yield 
basis (dependable amount available every year).

This estimate was derived from theoretical operational 
studies of the reservoir performed on a long-term basis 
(1950-2002) based on historic stream flow, 
precipitation and diversion records, adjusted for 
present-day ownership of storage rights by LDCC.



LDCC Water Yield Estimate
Lake DeSmet Counties Coalition Joint Powers Board Ownership

Six Reservoir Management Scenarios were developed
Scenarios 1 thru 3:

(1) 28,000, (2) 14,000 and (3) Zero acre-ft 
released for consumptive use from LDCC JPB 
appropriations, all remaining water not controlled by 
LDCC JPB is released for consumptive use, annually.
Scenarios 4 thru 6:

(1) 28,000, (2) 14,000 and (3) Zero acre-ft 
released for consumptive use from LDCC JPB 
appropriations, all remaining water not controlled by 
LDCC JPB remains in storage, on an annual basis.



LAKE DE SMET LEVEL II MASTER PLAN:
PROPOSED RESERVOIR MANAGEMENT SCENARIO NO. 1

Assumptions:
•  28,000 acre-feet of available water controlled by LDCC JPB is released annually for consumptive uses.
•  All remaining water not controlled by LDCC JPB is released for consumptive uses.

Prepared For:
Wyoming Water Development Commission
Lake DeSmet Counties Coalition JPB
April, 2003

By: HKM Engineering, Sheridan, Wyoming



LAKE DE SMET LEVEL II MASTER PLAN:
PROPOSED RESERVOIR MANAGEMENT SCENARIO NO. 2

Assumptions:
•  14,000 acre-feet of available water controlled by LDCC JPB is released annually for consumptive uses.
•  All remaining water not controlled by LDCC JPB is released for consumptive uses.

Prepared For:
Wyoming Water Development Commission
Lake DeSmet Counties Coalition JPB
April, 2003

By: HKM Engineering, Sheridan, Wyoming



Prepared For:
Wyoming Water Development Commission
Lake DeSmet Counties Coalition JPB
April, 2003

By: HKM Engineering, Sheridan, Wyoming

LAKE DE SMET LEVEL II MASTER PLAN:
PROPOSED RESERVOIR MANAGEMENT SCENARIO NO. 3

Assumptions:
•   All available water controlled by LDCC JPB is stored for non-consumptive uses.
• All remaining water not controlled by LDCC JPB is released for consumptive uses.



Prepared For:
Wyoming Water Development Commission
Lake DeSmet Counties Coalition JPB
April, 2003

By: HKM Engineering, Sheridan, Wyoming

LAKE DE SMET LEVEL II MASTER PLAN:
PROPOSED RESERVOIR MANAGEMENT SCENARIO NO. 4

Assumptions:
•  28,000 acre-feet of available water controlled by LDCC JPB is released annually for consumptive uses.
• All remaining water not controlled by LDCC JPB is stored for non-consumptive uses.



Prepared For:
Wyoming Water Development Commission
Lake DeSmet Counties Coalition JPB
April, 2003

By: HKM Engineering, Sheridan, Wyoming

LAKE DE SMET LEVEL II MASTER PLAN:
PROPOSED RESERVOIR MANAGEMENT SCENARIO NO. 5

Assumptions:
•  14,000 acre-feet of available water controlled by LDCC JPB is released annually for consumptive uses.
•  All remaining water not controlled by LDCC JPB is stored for non-consumptive uses.



Prepared For:
Wyoming Water Development Commission
Lake DeSmet Counties Coalition JPB
April, 2003

By: HKM Engineering, Sheridan, Wyoming

LAKE DE SMET LEVEL II MASTER PLAN:
PROPOSED RESERVOIR MANAGEMENT SCENARIO NO. 6

Assumptions:
•   All available water controlled by LDCC JPB is stored for non-consumptive uses.
•   All remaining water not controlled by LDCC JPB is stored for non-consumptive uses.



Lake DeSmet Water Yield Estimate
Entire Reservoir (All Storage Appropriations)

An analysis of the water yield for all supply 
sources was performed

– Piney Creek

– Shell Creek and Rock Creek Diversions

– Clear Creek, via Healy Reservoir, pump station 
and pipeline to DeSmet.

From this analysis, HKM estimates 48,000 
acre-ft is available on a firm yield basis.



Prepared For:
Wyoming Water Development Commission
Lake DeSmet Counties Coalition JPB
April, 2003

By: HKM Engineering, Sheridan, Wyoming

LAKE DE SMET LEVEL II MASTER PLAN:
Operation Model of Lake DeSmet with

48,000 Acre Ft Annual Release
(1951 through 2002)

END OF EXISTING
BOAT RAMP ELEV. = 4600' ±

(BARKEY DRAW, 
MIKESELL POTTS
AND MONUMENT AREAS)



Lake DeSmet Water Yield Estimate
Entire Reservoir (All Storage Appropriations)

Previous studies for shorter study periods 
estimate an available firm yield of 63,000 
acre-ft for the entire reservoir.

HKM estimates an available firm yield of 
48,000 acre-ft for a longer study period and 
conservative modeling assumptions.

For purposes of this study, 55,000 acre-ft is 
the estimated firm yield for the entire reservoir



Existing and Potential Uses
Lake DeSmet Master Plan

Municipal
Irrigation
Industrial
Hydropower
Recreation



Lake DeSmet Economic Analysis

Prepared by 
Gary Watts
Watts & Associates, Inc.
Laramie, WY
In  Conjunction With
HKM Engineering Inc.



Objective

Evaluate the economic tradeoffs among 
potential competing uses of lake DeSmet 
water, including:

– Recreation
– Irrigation
– Municipal uses
– Industrial uses



Current Recreational Usage

Vehicle Counts
Activity Day Estimates
Catch Estimates
Fee Collection Information



Vehicle Counts
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Activity Day Estimates
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Annual Activity Days = 52,500



Current Recreation Benefits

Expenditures = $4 million annually 
(WGFD estimate)

Net Benefits = $ from Non-residents
+ enjoyment by residents

= $1.4 million annually



Current Irrigation Benefits

Annual Releases (AF) = 13,500

Estimated benefit (AF) = $75
(direct plus indirect)

Total annual benefit = $1.1 million



Current Benefit Summary

Annual Net Benefits
– Recreation $1.4 million
– Irrigation 1.0 million

$2.4 million

Present Value  = $56.3 million
( 50 years)



Current Problem

Coalition JPB needs $75,000 to $150,000 
annually to operate reservoir.
Benefits are large but revenues from user fees 
are insufficient to operate and maintain the 
reservoir:
– No income from recreation fees.
– Little income from irrigation.



Potential Solutions

Option #1 – Manage reservoir primarily for 
existing users and enhance revenues to cover 
O&M costs.

Option #2 – Market additional water to 
generate operating revenue and promote 
economic growth.



Revenue Enhancement Options 

Use general tax revenues

Impose Recreational User fees

Sell additional storage



2003 Creel Survey
(38 Responses) 

Option % In Favor
Daily recreation fee 39
Annual recreation fee 47
General tax increase      21
None of the above 21



Keyhole State Park Fees
(Daily Access)

Category Type Fee
Resident Daily $2

Annual $25

Non-resident Daily $4
Annual $40



Optimistic Revenue Example
For Lake DeSmet 

Permit Fee # Sold Revenue

Annual $30 800 $24,000

Daily $3 10,000 $30,000

TOTAL REVENUE $54,000



Potential Solutions

Option #1 – Manage reservoir primarily for 
existing users and enhance revenues to cover 
O&M costs.

Option #2 – Market additional water to 
generate operating revenue and promote 
economic growth.



Recreational Impacts From
New Depletions

Depletions Drawdown Impact
Current 7 feet None
+14K AF 12 feet Moderate
+28K AF 17 feet Major
+45K AF Up to 65’ Devastating



Annual Economic Benefits of
Hypothetical 5,000 AF Depletion

Use AF $/AF $Benefit
Irrigation 2,000 75 150,000
Municipal 1,000 350 350,000
Industrial 2,000 500 1,000,000

$1,500,000



Revenue Potential for
Hypothetical 5,000 AF Sale

Use AF $/AF $Benefit
Irrigation 3,000 10 30,000
Municipal 1,000 100 100,000
Industrial 1,000 200 200,000

$330,000



Potential Problem #1

County Coalition Controls only 28,000 AF out 
of 48,000 AF of firm reservoir yield.

If the other 20,000 AF of  yield is developed, 
major recreational impacts could result from 
relatively small additional depletions.



Potential Problem #2

Market for additional water is soft under current 
conditions.

Revenue enhancement will still be needed until 
markets improve.



Conclusions

Lake DeSmet is a very valuable economic asset for 
Johnson, Sheridan, and Campbell counties.
Area residents and elected officials must weigh 
tradeoffs between current uses and potential for 
development.
To preserve and enhance that asset, sufficient funds 
are needed to cover costs and acquire additional 
storage.
These funds could be generated by selling modest 
amounts of water without significant impacts.
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Lake DeSmet Master Plan

Thank You!

Wyoming Water Development 
Commission (WWDC)
Lake DeSmet Counties Coalition 
Joint Powers Board  (LDCC)

Watts & Associates


