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EXECUTIVE SUMMARY 
 

1.0 INTRODUCTION 
 
In September 2001, the Lake DeSmet Counties Coalition Joint Powers Board (LDCC JPB) 
submitted an application to the Wyoming Water Development Commission (WWDC) requesting 
funding to develop a Master Plan and Rehabilitation Plan for Lake DeSmet Reservoir in 
Johnson County.  At that time, the LDCC JPB (consisting of County Commissioners and at-
large appointees from Campbell, Johnson and Sheridan Counties) had undergone its first year 
of reservoir operations after acquiring water rights, ownership, and management obligations 
from Texaco, Inc. for portions of the Lake DeSmet Reservoir system in early 2001. 
 
In early 2002, the Wyoming State Legislature approved commissioning of the Master Plan and 
Reservoir Rehabilitation Plan Study and allocated $100,000 for the Level II Study.  On June 17, 
2002, the WWDC contracted with HKM Engineering Inc. of Sheridan to perform the Level II 
Study. 
 
The WWDC identified specific tasks to be addressed by the Lake DeSmet Level II Master Plan 
and Reservoir Rehabilitation Plan Study.  Also, members of the LDCC JPB singled-out goals for 
the future management of available water from Lake DeSmet.  These goals include: 

 Maintain the Recreation Benefits of Lake DeSmet 
 Generate Revenue to Offset O&M Expenditures 
 Provide Reservations for Future Municipal Uses 
 Provide Reservations for Irrigators in Times of Need 
 Maximize Water Sales while Maintaining Multiple Uses 
 

The purpose of this Level II Study is to establish guidelines for the best management practices 
of Lake DeSmet’s Resources, incorporating results from specific WWDC study tasks and 
addressing the goals identified by the LDCC JPB.  The following objectives were used to 
establish the guidelines. 

 Incorporate findings from previous studies and other pertinent citations. 
 Recount the history of the reservoir. 
 Provide an overview of components that make-up the Lake DeSmet reservoir system. 
 List obligations inherited upon acquisition from Texaco, Inc. and other management 

responsibilities of the LDCC JPB and other parties communal to the reservoir 
operations. 

 Illustrate concerns and input gathered from the public. 
 Estimate water yield from reservoir appropriations. 
 Identify potential uses of available water from the reservoir. 
 Evaluate the economics associated under various reservoir management scenarios. 
 Discuss the trade-offs associated with developing available water for consumptive uses 

versus maintaining a stable recreation pool for non-consumptive uses. 
 Assess the condition of existing reservoir facilities. 
 Identify the need for further or additional study. 
 Identify immediate and long-term improvements. 
 Affix costs for these improvements and study needs, and develop an annual operations 

and maintenance budget. 
 Identify funding mechanisms that have historically financed additional studies and/or 

future improvements. 
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To receive input and educate the public and others affected by Lake DeSmet and its operations, 
an intense public involvement process was undertaken to present the findings during the course 
of this study.   
 
2.0 HISTORY 
 
Originally, Lake DeSmet was a small body of water occupying a natural depression within an 
essentially closed basin. In its natural state, most of the runoff from the relatively small area 
tributary to the lake was evaporated from the lake’s surface.  In the early 1920’s, Lake DeSmet 
was converted into an off-channel reservoir by constructing a low earthen dam near the north 
end of the basin and an intake canal through which water could be diverted from Piney Creek 
into the lake.   
 
After acquiring the facilities from the Leiter family and subsequent enlargements to the reservoir, 
John E. Rice and Sons Inc., who owned most of the land and minerals surrounding the 
reservoir, formed the Lake DeSmet Reservoir Company and managed the reservoir as a supply 
for irrigators until the mid 1950’s.  Beginning in 1954, the Reynolds Mining Corporation of 
Richmond, Virginia acquired the reservoir and surrounding lands as well as most of the 
ownership in the Lake DeSmet Reservoir Company, because of the availability of water in close 
proximity to vast sub-bituminous coal resources.  
 
The Reynolds Mining Corporation recognized a dependable water supply would be required in 
order to develop the coal resources it controlled.  In 1958, the dam at the north end of the lake 
was raised to permit storage of water up to elevation 4573.  Serious leakage problems 
developed in the north dam, so it was decided to replace the dam with a new dam across a 
narrow point in the valley about 2,000 feet north of the former site. This new dam 
accommodated raising the water level in the reservoir from elevation 4573 to 4580. 
 
With the importation of fresh water supplies from Piney Creek and their subsequent release, the 
quality of the water in the lake continually improved; and for a number of years, has supported 
rainbow trout and other fresh water fish species. 
 
In December 1973, Texaco, Inc. purchased substantially all of the properties, including the 
water supply facilities and water rights, then owned by Reynolds.  Texaco then began 
construction improvements in September 1974.  These improvements included the enlargement 
of the north dam and construction of new dams and dikes along the south and eastern rim of 
Lake DeSmet Reservoir to accommodate a 40-foot raise in its high water level to its present 
elevation of 4620. This final Enlargement of Lake DeSmet provided 234,987 acre-ft of total 
storage with a total surface area of 3400 acres.  These works also included construction of the 
Clear Creek Supply System, including a diversion dam on Clear Creek, the Healy Reservoir, a 
pumping plant, and a pipeline transporting pumped water from Clear Creek/Healy Reservoir to 
Lake DeSmet. 
 
On June 24 1983, the design high water level of 4620 was achieved for the first time.  
Substantial seepage losses are observed “bubbling” from isolated areas at the downstream toe 
of the right abutment of the north dam.  Mitigation attempts to reduce the seepage were 
performed in 1984 with some success.  After 1983, the reservoir operating level was reduced 
and maintained at elevation 4614, or less, to minimize seepage losses.  Since then, the 
reservoir has been operated in such a manner to maintain the surface elevation between 4600 
and 4614. 
 
In 1996, Texaco Inc. divested itself of land, mineral reserves and portions of its water supplies, 
including the Clear Creek Supply System and associated storage and supply permits to the 
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Lake DeSmet Energy Company.  Texaco Inc. divested itself of its remaining water supplies and 
interest in Lake DeSmet to the Lake DeSmet Counties Coalition Joint Powers Board (LDCC 
JPB) in early 2001.  Texaco Inc. retained control of the remaining land and minerals surrounding 
the reservoir. 
 
3.0 OVERVIEW OF RESERVOIR FACILITIES 
 
The Lake DeSmet Reservoir System comprises three separate, but interconnected, 
components, consisting of: 
 

 Lake DeSmet Reservoir 
Lake DeSmet Reservoir is a man-made enlargement of a small natural lake.  The 
enlarged reservoir has an average width of approximately 1 mile and an overall length of 
approximately 5.5 miles.  (See Figure 1) 

 
 Piney Creek Supply System 

The Piney Creek Supply System consists of a low concrete diversion dam on Piney 
Creek, at a point approximately one-quarter mile upstream from the Interstate 90 bridge 
over Piney Creek, and a concrete-lined tunnel having an internal diameter of 8.5 feet 
and a total length of 8316 feet, extending from the diversion dam to Lake DeSmet 
Reservoir.  This tunnel functions as an inverted siphon.  Water flows from Piney Creek 
into Lake DeSmet Reservoir by gravity under the elevation differential between the 
diversion dam and the level of water in the reservoir. 

 
 Clear Creek Supply System 

The Clear Creek Supply System lifts water from Clear Creek and conveys it for a 
distance of 6.7 miles into Lake DeSmet Reservoir.  Water is diverted from Clear Creek at 
a low concrete diversion dam and conveyed through a short conduit into the Healy 
Regulatory Reservoir.  Near the point where the water enters the reservoir from Clear 
Creek, a pumping plant draws water from Healy Reservoir through six pumps.  
Discharge from the pumps is conveyed through a 66-inch diameter pipeline to the south 
end of Lake DeSmet Reservoir. 

 
Other supplies which reach Lake DeSmet Reservoir consist of the runoff from the approximately 
40 square mile drainage area tributary to the Lake, most of which originates in the Shell Creek 
Basin to the west of the Lake.  
 
The primary purpose of Lake DeSmet Reservoir and its two water supply systems is to impound 
storable supplies diverted from the source streams and to regulate those supplies in a fashion 
such that they can be beneficially used for industrial, irrigation, and other purposes.  Once 
impounded, the stored supplies will be drawn upon as required to supply the various uses.  
Within any one year, the reservoir will normally be at its highest level at the end of the flood 
season near the end of May or June and reach its lowest level near the end of irrigation season 
in October. 
 
4.0 OWNERSHIP AND MANAGEMENT 
 
Until recently (1996), most of the facilities comprising the Lake DeSmet Reservoir system were 
entirely owned and controlled by one entity.  To this day, Lake DeSmet still continues to operate 
as one “system,” but this “system” operates under differing ownership and management 
strategies.  Thus, close coordination among the current owners is essential to ensure 
successful, future operations. 
 



LAKE DE SAfET 
High Water Level = 4620' (Shown) 

----- Historic Means of Conveyance 
From Rock Creek 

----- Recent (2003) Means of Conveyance 
From Rock Creek VIA Texaco Overflow Pipeline 

----- Proposed Means of Conveyance Options 
From Rock Creek 

4000 

feet 

Land ownership provided by Johnson County Assessors Office (as of Jan. 01, 2003) 

Lake DeSmet Reservoir 
LOCATION OF PRINCIPAL FEATURES 

AND LAND OWNERSHIP 
LAKE DESMET LEVEL II MASTER PLAN AND RESERVOIR 

REHABILITATION PLAN 
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PREPARED FOR: 

Wyoming Water Development Commission 
and 

Lake DeSmet Counties Coalition 
Joint Powers Board 

(Campbell, Johnson, & Sheridan Counties) 

Figure 1 
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The Lake DeSmet Energy Company acquired, and presently owns, land parcels and mineral 
reserves south of Lake DeSmet.  Lake DeSmet Energy Company also owns and operates the 
water facilities including the Healy Reservoir, Clear Creek Diversion Dam, Pumping Plant at 
Healy Reservoir and the Clear Creek-Lake DeSmet Pipeline in addition to direct flow rights from 
Clear Creek, all of the storage capacity and associated permits within Healy Reservoir and 
62,199 acre ft of storage capacity and associated permits in Lake DeSmet.   
 
The Lake DeSmet Counties Coalition Joint Powers Board (LDCC JPB) presently owns and 
controls the Lake DeSmet Reservoir and all appurtenant impoundment structures including the 
North Dam and Outlet Works, South Dam and Outlet Works, East Dikes and Spillways, and the 
land associated with these components.  The LDCC JPB also owns the land encompassing the 
high water level of Lake DeSmet (elevation 4620).  In addition, the LDCC JPB owns the Piney 
Creek Diversion Dam (and land embodied) as well as the Piney Creek Diversion Tunnel.  
Reservoir supply permits from Rock Creek, Shell Creek and Piney Creek and storage permits 
totaling 160,113 acre-feet of storage capacity in Lake DeSmet are also owned by the LDCC 
JPB.   
 
The Lower Clear Creek Irrigation District owns the restored Lake DeSmet Intake (Leiter) Ditch 
means of conveyance from Piney Creek, and controls 11,800 acre-ft of storage in Lake DeSmet  
 
Johnson County owns and operates the Mikesell-Potts recreation facility at the southwest 
corner of the reservoir.  The Wyoming Game and Fish Department maintains the boat launching 
facilities at the Mikesell-Potts and Monument Areas.   
 
Texaco Inc. and LDEC own most of the land surrounding the reservoir.  The State of Wyoming 
owns a portion of land on the east side of the reservoir. 
 
Water rights tied to Lake DeSmet consist of 13 separate storage permits and 12 separate 
supply permits.  The LDCC JPB inherited obligations to make annual releases to downstream 
irrigators upon acquisition of reservoir facilities and management responsibilities.  Part of this 
obligation is to make annual irrigation releases totaling 10,870 acre-ft from the north dam and 
875 acre-ft from the south dam.  Additional operations and maintenance agreements between 
the LDCC JPB and LDEC exist.  An agreement also exists with the Lake DeSmet Ditch 
Company to convey water from Rock Creek to the reservoir. 
 
5.0 MASTER PLAN 
 
Of the 234,987 acre-feet of total storage in Lake DeSmet, 38,960 acre-feet exist below the 
reservoir outlet.  This amount is considered “dead” storage and represents the amount of water 
that probably existed in the lake before the first dams were constructed in the 1920’s.  The 
196,027 acre-feet of storage capacity remaining above the reservoir outlet could potentially be 
used for some type of consumptive development.   
 
Stream gauging records on Piney Creek and annual run-off approximations established for the 
Shell Creek drainage basin during the WWDC Powder/Tongue River Basin Plan (HKM, 2002) 
were combined with other data to estimate reservoir yield from Lake DeSmet for a 52-year study 
period.  This Study determined all of Lake DeSmet’s reservoir appropriations, including those 
controlled by private entities, will provide approximately 55,000 acre-feet (firm yield) for annual 
consumptive use, and reservoir appropriations presently controlled by the LDCC JPB will yield 
28,000 acre-feet of water for consumptive use.  This study developed six (6) reservoir 
management scenarios that assume various amounts of water from all Lake DeSmet storage 
appropriations are annually released for consumptive use. 
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This Master Plan evaluated potential uses of Lake DeSmet water including those for municipal, 
irrigation, industrial, hydropower and recreation.  As the populations of Campbell, Johnson and 
Sheridan counties increase; available water from Lake DeSmet should be evaluated to 
supplement existing water supplies for municipal uses.  Currently, the LDCC JPB sells water to 
downstream irrigators for $15 per acre-ft, when requested.  However, most irrigators 
downstream of Lake DeSmet have water rights senior to those of the reservoir, or previously 
secured water contracts with the Reynolds Mining Company, for indefinite irrigation supplies.  
Industrial uses of the water resources of Lake DeSmet Reservoir have never realized their 
intended use of providing a cooling means for a coal-fired power plant or coal-gasification plant.  
The potential for hydropower generation was also evaluated on proposed pipelines for municipal 
uses. 
 
Lake DeSmet is a cherished destination for anglers, boaters and other recreation users across 
the region.  The Wyoming Game and Fish Department has conducted recreation surveys and 
other investigations throughout Lake DeSmet’s history.  As data are collected, the Wyoming 
Game and Fish Department adjusts their management of fish stocking and harvesting in the 
lake to maintain a satisfactory recreational experience for anglers. 
 
Lake DeSmet is a valuable economic asset for Johnson, Sheridan, and Campbell Counties.  
Economic benefits associated with the different uses of water in Lake DeSmet show there is an 
opportunity to establish some revenue through proper management and operation of Lake 
DeSmet’s assets.  Although the reservoir provides the potential of annual revenue, the LDCC 
JPB must still provide funding for the routine maintenance and replacement costs associated 
with the reservoir. 
 
The LDCC JPB needs $75,000 to $150,000 annually to operate the reservoir.  Two solutions 
to offset the costs of Lake DeSmet have been presented.  Option 1 requires managing the 
reservoir primarily for existing users and enhance revenues to overcome operation and 
maintenance costs.  The second option requires marketing additional water to generate 
operating revenue and promote economic growth.  Possible revenue enhancement options for 
the lake include: use general tax revenues, impose recreational user fees and sell additional 
storage. 
 
The reservoir has a great potential for recreational revenue.  The number of activity days for 
various recreation activities at Lake DeSmet is shown in the following table.  This data shows a 
significant amount of activity days that could be used as revenue enhancements. 

*Values were compiled from Creel Surveys conducted in 1972, 1986, 
1991, and 1998 provided by the Wyoming Game and Fish Department. 
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Benefit estimates prepared for this study indicate the total annual benefit associated with current 
uses of Lake DeSmet storage water is approximately $2.4 million annually. About 57 percent of 
this benefit is attributable to recreational uses of the reservoir and 43 percent is attributable to 
irrigation water releases. The present value of this benefit stream over the next 50 years using a 
3.5 percent real (inflation free) discount rate is  $56.2 million. This present value is an estimate 
of the current lump sum value of Lake DeSmet benefits assuming that present day uses remain 
constant for the next 50 years. 
 
Release of more storage could increase revenues of Lake DeSmet; however, recreational 
impacts will be realized from significant depletions.  The Wyoming Game and Fish has identified 
the following subjective recreational impacts from various depletions. 
 

Summary of Recreational Impacts from Additional Lake DeSmet Depletions 

 
Depletions 

Reservoir Elevation Annual 
Drawdown 

  
Impact 

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

 
The following table provides a conservative estimate of the amount of revenue potentially 
generated through the sale of 5,000 acre-feet of water and used for ongoing operations and 
maintenance expenses. 
 

Annual Revenue Potential for a Hypothetical 5,000 AF Water Sale 

Use Acre-Feet $/Acre-Foot $ Revenue 

Irrigation 2,000 10 $  20,000

Municipal 1,000 100 $100,000

Industrial 2,000 200 $400,000

Total   $520,000
 
The results indicate that selling a modest amount of additional water from Lake DeSmet could 
generate over $500,000 in annual revenue to offset ongoing operations and maintenance costs. 
 
The total “direct cost” of construction of the water supply features for the first stage (1971) and 
second stage (1974) enlargements of Lake DeSmet and major rehabilitation expenses since 
these enlargements is approximately $33,000,000.  Because of the general increase in 
construction costs, present day replacement cost of the water supply features of Lake DeSmet 
would be considerably more.  From time-value-of-money calculations, the replacement costs for 
all of Lake DeSmet’s conveyance and impoundment facilities is estimated to range from 
$63,000,000 to $92,000,000.  The replacement cost for those facilities presently controlled by 
the LDCC JPB is estimated to range from $35,000,000 to $52,000,000.  An appraisal of the 
reservoir facilities performed in 1998 confirms these ranges of costs. 
 
6.0 FIELD OBSERVATIONS 
 
In November 2002 HKM met with representatives from the Lake DeSmet Counties Coalition.  
During this meeting, existing records of the Lake DeSmet reservoir were obtained.  After 
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reviewing the reservoir records, a tour of the reservoir was performed and a visual, non-
destructive inspection of the reservoir performed.  A preliminary assessment of the hydrology, 
and condition of the structures, dams and dikes was also performed.   
 
On July 10, 2003, seepage was noted at the previously identified spring at the downstream toe 
of the right abutment of the north dam.  The reservoir level coincidentally peaked on July 11, 
2003 at an elevation of 4612.68 ft; and annual irrigation releases from the outlet works of the 
North Dam commenced on July 12, 2003.   
 
Inspections of the components of the reservoir controlled by the LDCC JPB were made 
throughout the study period.  The conveyance systems, delivery systems and impoundment 
structures were inspected, where accessible.  The inspections documented immediate 
maintenance needs as well as future rehabilitation considerations.  Visual geotechnical 
inspections were performed of the impoundment structures to evaluate their functional 
capabilities.  In general, the Lake DeSmet Reservoir System components were determined to 
be safe, well-designed, and appeared to function as intended. 
 
One major observation was the occurrence of seepage when the lake elevation approaches 
4613.  Detailed accounts of previous seepage studies were evaluated to help estimate the 
future occurrences of seepage.  Grouting methods were used to combat previous occurrences 
of seepage.  Current flow rates at the South Dam and Dike B are difficult to compare with 
insufficient historical data.  However, judging from the 10-fold decrease in flow rates from 1979 
to 2003 at the South dam, the grouting programs appear to have been successful.  HKM has no 
reason to believe the current seepage flows at the South Dam and Dike B are not consistent 
with post-grouting flow rates since 1982.  Historical seepage rates of suspect areas around 
Lake DeSmet are presented in the following table. 
 

HISTORIC SEEPAGE RATES 

* Not Recorded 
 
The boat launching facilities were observed at the Monument Area (1 ramp) and the Mikesell-
Potts Recreation facility (2 ramps).  During the November 2002 inspection, the Monument boat 
ramp and the south boat ramp at the Mikesell-Potts Recreation Area were unusable (concrete 
driving surface not long enough).  The corresponding reservoir elevations observed during our 
November 2002 inspection was approximately 4600 ft.  Since then, the Wyoming Game and 
Fish Department has extended the concrete surface of these two boat-launching facilities to 
provide access to the reservoir when the surface elevation is at, or greater than, 4600 ft. 

 
Location 

 
Date 

Reservoir Level
(Feet Elevation)

Estimated Flow Rate, 
cfs (gpm) 

Pond Level 
(Feet El.) 

North Dam 
Downstream Toe at 
Right Abutment 

10 Feb 1983 4612.80 0.012 (5.4) N/A 
16 Feb 1983 4613.10 0.027 (12.1) 
21 Feb 1983 4613.21 0.055 (24.7) 
10 July 2003 4612.68 0.011 to 0.023 (5 to 10) 
15 July 2003 4612.6 0.046 to 0.069 (20 to 30) 

South Dam 
Downstream Toe 
Near Left Abutment 

13 July 1979 4599.8 0.353 (154) N/A 
21 Dec 1979 4599.8 0.277 (121) 
15 July 2003 4612.68 0.023 to 0.034 (10 to 15) 

Downstream 
of Dike B 

   N/A 
15 July 2003 4612.68 0.007 to 0.011 (3 to 5) 

 
East of South Dam  

   N/R* 

15 July 2003 4612.68 0 4600 +/- 
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7.0 INSPECTION, MAINTENANCE, AND REHABILITATION PLAN 
 
The following tables summarize costs of operation and maintenance of the reservoir (Table 1) 
and a recommended rehabilitation schedule (Table 2) along with potential funding sources.  A 
discussion of the information contained in these tables follows. 
 
Table 1: Inspection and Maintenance Schedule - This table summarizes "routine" inspection 
and maintenance duties and "non-routine" or "specialized" inspection and study items 
recommended from field observations and a review of the existing O&M manual.  Annual costs 
have been estimated (2003 dollars) for each activity.  Approximately $38,000 is identified each 
year for routine inspection and maintenance and $420,000 to implement all of the identified 
“specialized” or “non-routine” inspection of study activities. 
 
Table 2: Rehabilitation Schedule - This table summarizes recommended rehabilitation 
activities over a 30 year period that are "above and beyond" the routine inspection and 
maintenance activities listed in the previous spreadsheet.  Costs have been estimated (2003 
dollars) for each rehabilitation activity.  In addition, average annual budget costs were calculated 
(2003 dollars) taking the total estimated rehabilitation cost and dividing by the difference 
between the forecasted rehabilitation year and the present year (2003).  Also, a breakdown of 
cost sharing scenarios describing a variety of potential funding sources is listed.   
 
As identified on the following tables (see Table 1 and Table 2), a variety of funding sources 
describing potential cost sharing scenarios are available for the “non-routine” inspection tasks, 
additional study needs, and rehabilitation activities outlined within this plan. 
 
Historically, the Wyoming Water Development Commission provides grants and loans to be 
utilized for the development of water within the State of Wyoming.  Funding for the WWDC 
originates from a tax placed upon minerals extracted within the State.  Eligible projects include 
those associated with the development and transmission of water, including rehabilitation of 
existing storage facilities.  The WWDC does not typically fund projects involving the treatment of 
water. 
 
WWDC grants are usually available for 50% of the project cost for development or rehabilitation, 
although higher percentages have been provided under special circumstances.  Loans are also 
available for the non-grant share of project-eligible costs for terms up to 30 years.  The WWDC 
should be considered as a major contributor for funding all recommended aspects of this 
project. 
 
In addition, cost sharing scenarios have also been proposed utilizing funding resources 
provided by Wyoming Game and Fish Department for the water quality and recreation 
aspects identified within this plan.  The Lake DeSmet Conservation District (Johnson County) 
and the National Resources Conservation Service are also available to assist with 
rehabilitation costs associated with improving water conveyance facilities, like the Rock Creek 
Diversion Dam and the Lake DeSmet Ditch, that reduce surface damage (erosion) and protect 
the landscape for the benefit of agricultural users.  Cost sharing scenarios involving the 
Wyoming DEQ and Coalbed Methane Companies should also be considered, as industrial 
development is realized.  Finally, the capital improvement funds available through the Wyoming 
State Engineer’s Office and United States Geologic Survey should also be considered as 
stream gauging stations are improved. 



RESERVOIR SYSTEM COMPONENT 

CONVEYANCE SYSTEMS 
PINEY CREEK DIVERSION DAM 

Winter gate, 15" x 15" slide gate, manually operated 
Summer gate, 4' x 4' slide gate, manually operated 
Sluice gate, 4' x 6' slide gate manually operated 
Diversion gate, 9' x 12' fixed-wheel gate with electric hoist 
Concrete Diversion Dam 
Miscellaneous metals (fences, handrails, ladders, trashracks, etc.) 
Diversion pond and impoundment dikes 

~ StrEl~.I1}~~$lil]9l1t~Lon '!~ !<ear'!ey ....... . 
PINEY CREEK DIVERSION TUNNEL 

Inlet shaft 
Diversion tunnel 
Outlet shaft 
Flap gate at oullet 
Piezometers 
Flow recorder at Inlet 
Underwater inspections 

SHELL CREEK BASIN 

.. _ .. Stre~l1lg.'!..ugLn~l. ;;~atioJlJ>El!Q~ She~~.c::ieekRE:l~erllQi~ 
ROCK CREEK DIVERSION DAM 

Install access bridge 
Replace rock & membrane diversion with permanent structure 

_ ... ,A..§s~_s~l!1.en!.fees (L~J<~-'~.E:l~met Dit~b <:(),) ~ ~__. ... . _. ~ ___ . 
LAKE DESMET DITCH 

Flow measurement device (flume) 
Rehab conveyance facilities to Lake DeSmet (pipeline, ditch) 

Assessment fees (Lake DeSmet Ditch Co.) 
DELIVERY SYSTEMS 

NORTH DAM OUTLET WORKS 
Hydraulically-operated 2'-9"x2'-9" high pressure regulating slide gates 
Hydraulically-operated 36" butterfly guard valves 
Control cabinet for control of regulating gates and guard valves 
Electrical control panel 
Reservoir level indicator 
Flow recorder 
Ventilation fan 
Sump pump 
Control structure heater (electric) 
Electrical power distribution panelboard 
Control building (including lights, outlets, doors, windows, etc.) 
Concrete valve chamber (dam core) 
Inspection conduit and delivery conduit 
Miscellaneous metals (fences, handrails, ladders, trashracks, etc.) 
Measuring devices (Parshall Flume and metering sump w/ recorder) 
Underwater inspections 

Stream gauging station on Piney Creek, near outlet channel 
SOUTH DAM OUTLET WORKS 

Butterfly valve (60-inch) in Clear Creek - Lake Desmet pipeline 
Butterfly valve (54 inch) in outlet pipeline 
Bypass (10") between 60-inch pipeline and 54-Inch pipe 
Control cabinet for 54-inch and 60-inch butterfly valves 
Electrical control panel 
Sump pump 
Ventilation fan 
Electrical distribution panelboard 
Control building (including tights, outlets, doors, windows, etc.) 
Valve chamber (below control building) 
Connection structure (at toe of South Dam) 
Miscellaneous metals (fences, handrails, ladders, trashracks, etc.) 
Underwater inspections 

Boxelder Creek measuring device (flume) 
IMPOUNDMENT STRUCTURES 

NORTH DAM 
Routine monitoring wells/piezometers 
Routine monitoring of seepage locations at east and west abutments 
In-depth monitoring of wells/piezometers and seepage locations 

Sub-surface geotechnical investigations 

SOUTH DAM AND EASTABUTMENTcui'-=-OF'F 
Routine monitoring wells/piezometers 
Routine monitoring of seepage locations at cut-off & toe of South Dam 
In-depth monitoring of wells/piezometers and seepage locations 

Dike A 
Dike B 
Dike C 
Service Spillway and Dam 
Auxiliary Spillway 
Access road 
Routine monitoring wells/piezometers 
Routine monitoring of seepage locations at cut-off & toe of South Dam 
In-depth monitoring of wells/piezometers and seepage locations 

RECREATION FACILITIES 
MIKESELL-Pons RECREATION AREA (JOHNSON COUNTY) 

TABLE 1: INSPECTION AND MAINTENANCE SCHEDULE 

INSPECTION AND/OR MAINTENANCE ACTIVITY 

Refer to O&M Manual 

1 

INSPECTION AND MAINTENANCE COSTS (2003 DOLLARS) 

FREQUENCY 
ESTIMATED ANNUAL COSTS 

ROUTINE INSPECTIONS & 
MAINTENANCE ITEMS 

LDCC JPB OBLIGATIONS (TOTAL) 

Per O&jM Moo",' ;:5 
750 
500 

ESTIMATED COSTS (PER EACH) 

NON-ROUTINE INSPECTIONS AND 
ADDITIONAL STUDY ITEMS 

TOTAL - REMARKS~'-

. _~~ ... _~ __ ~.~_.~ __ wE:lElkly' __ ~. __ ~ ___ ~_~ __ ... _____ ~ _______ ._~5Q 
~-----.~~- -----.~~--.-.. ~. ~-~-. 

Ref", \0 r Mao",,' 

Inspect inaccessible (underwater) components, in 
addition to inspection procedures from O&M 
manual. 

Once every 10 yrs., or sooner 
per tunnel head loss results from 
O&M manual procedure. 

500 
2,000 

500 
200 
250 
250 

40,000 100%WWDC 
Level II Funding 

__ . . __ ~_._.~ .. ~ __ .V>'~~y. ... ~ __ . __ ~_ .... __ .~ ____ .. ~~~ __ . ___ ' __ --=2'L'5,0.,-=-0.+ ____ . ___ . ____ .~__j---.... ~~~ __ ~ _'~ ______ j 

not applicable (rehab consideration) 
not applicable (rehab consideration) 

__ ~ . ~()()~dlnatiol1""'fJJit~b go,-__ '_' 

obtain monitoring records 
evaluate conveyance alternatives 

coordination w/ Ditch Co. 

Refer to O&M Manual 

Inspect inaccessible (underwater) components, in 
addition to inspection procedures from O&M 
manual. 

obtain monitoring records 

Refer to O&M Manual 

Inspect inaccessible (underwater) components, in 
addition to inspection procedures from O&M 
manual. 

monitor and record stream flow data 

record depths 
Refer to O&M Manual 

Evaluate routine data collected & assess under 
varying reservoir surface elevations. 
Perform geotechnical (drilling) investigations to 
observe sub-surface conditions to supplement 

. _~~ls.!il1j)Jog~ ___ . ____ .. . ___ . _ ~ __ .. _~_ 

record depths 
Refer to O&M Manual 

Evaluate routine data collected and assess under 

.. _I/<3.rying ~e~~\I.o~ surfa.~ll..fl~\Ia.!i.ons: .. _ _ .. 

Rof" to or M,,,,,,' 

record depths 
Refer to O&M Manual 

Evaluate routine data collected & assess under 
varying reservoir surface elevations. 

-na-
-na-

on-goinlL_ ....... _~. __ ~~._.~. ___ ~~ __ .~~ ~~ . ____ J,92p .. t_. ______ ~ ___ . __ . _ _+_-----~-.---.--.. --1 

weekly (when in use) 
one time 

on-going 

Per O&M Manual 

Once every 10 yrs., or sooner 
per tunnel head loss results from 
O&M manual procedure. 

._ w.El~~lyJ~~E:l~_LI1 ~~eL __ .. _' 

Per O&M Manual 

Once every 10 yrs., or sooner 
per tunnel headloss results from 
O&M manual procedure. 

daily (when releasing) 

monthly 
Per O&M Manual 

one time 

onetime 

monthly 
Per O&M Manual 

one time 

monthly 
Per O&M Manual 

onetime 

·~'I . 

500 

1025 

1,000 
1,000 

500 
250 
100 
100 
100 
100 
100 
100 
250 
250 

2,000 
1,000 

250 

15,000 

20,000 

100%WWDC 
Level II Funding 

100%WWDC 
Level II Funding 

~QP,·+-~-·--------·-··-r--~--·~·- -.~~~.----~ 

500 
500 
250 
250 
100 
100 
100 
100 
100 
100 
50 

1,000 

5,000 
1,500 

15,000 

12,500 

100,000 

100%WWDC 
Level II Funding 

100%WWDC 
Level II Funding 

100%WWDC 
Level II Funding 

. -.--- .------.-.- 1,·,·--·- .. - .. --~~-.+--.-.---. -... --------\ 

2,000 
1,000 

250 
250 
250 
500 
250 
500 

2,000 
1,000 

7,500 100% WWDC 

~ ______ ~~... __ j_Lo""'1' "'""''''' __ _ 

I 

10,000 100%WWDC 
Level II FundilJ9., 

- - .-. Boatl~u-"<:hir)gJ~.9Jli~~lManag~clJ:>YVoJYQrnin~f). ,~ ___ .. _ .... __ . .....Q~~~fl_during.lQ.~~flservo.ir l!.l!r:fclc:e._E:lI~A~iQ!1:__ _ ___ _~~I1_u_ally ----.-._ .. _________ ._._. ___ . ____ ~ ________ r~ 
MONUMENT AREA (WYOMING G&F) 

Boat launchil1$l facilities __ 
. TAKE DESMET FISHERY AND ENVIRON-~:;lE-NiAL~-----

Water quality impacts Establish water quality baseline onetime 

TABLE 1: 
INSPECTION AND MAINTENANCE SCHEDULE 

TOTAL; $ 

-- ... -- ~ ___ J§.9 .. ,-.-~-.--- .... ---- 'I~·--- --'·'·-'~-··-'·-'-···-----1 

38,500 

c-- ~ . - .. -
200,000 50% WWDC Level II, 

25% G&F, 
25% DEQ or CBM 

$ 420,000 

Q:\ 1 DIM 183145lLakeDeSmetMasterPlan\Draft ReportlRehabilitation Schedule2 



RESERVOIR SYSTEM COMPONENT 

CONVEYANCE SYSTEMS 
PINEY CREEK DIVERSION DAM 

Winter gate. 15" x 15" slide gate. manually operated 
Summer gate. 4' x 4' slide gate. manually operated 
Sluice gate. 4' x 6' slide gate manually operated 
Diven.ion gate. 9' x 12' fixed-wheel gate with electric hoist 
Concrete Diven.ion Dam 

TABLE 2 - REHABILITATION SCHEDULE 

SUGGESTED REHABILITATION ACTIVITY 

Major overhaul- replace seats. shafts. operaton.. etc 
Major overhaul - replace seats. shafts. operators. etc 
Major overhaul - replace seats. shafts. operators. etc, 
Major overhaul - replace seats. shafts, operaton.. etc 

REHABILITATION COSTS (20.0.3 DOLLARS) 

ESTIMATED UTILIZING FUNDING CONTRIBUTIONS FROM VARIOUS SOURCES 

REHABILIATION 1------- ESTI,MATED TOT~!-~C2~~~~ __ AVERAGE ANNUA~8_UPGETf9§T_S. __ , 
YEAR : OTHER ' OTHER T ' 

LDCC JPB i SOURCES! TOTAL LDCC JPB SOURCES TOTAL 

20.15 
20.0.4 
20.15 
20.25 

3,750. i 
7.50.0. i 
8,750. ! 

15.0.0.0. I 

3.750 i 
7.50.0 
8.750. , 

15,0.00 i 

- , 

i 

7.50.0 30.0. I 

15.0.0.0 7.50.0. I 
17.50.0. 750. 
30..0.00. 70.0. 

I 

25.0.0.0. 

300. 
7.50.0. 

750. 
70.0. 

6ac! 
15,0.0.1' 

I,SOD 
1,40.0 

1.10.0 

POTENTIAL FUNDING SOURCES 

AND 

COST SHARING SCENARIOS 

50.% LDCC JPB. 50.% WWDC 
50.% LDCC JPB. 50.% WWDC 
50.% LDCC JPB. 50.% WWDC 
50.% LDCC JPB. 50.% WWDC 

50.% LDCC JPB. 50.% WWDC Miscellaneous metals (fences. handrails. ladden.. trash racks. etc.) Replace components 20.25 25.0.0.0. I' 

Diven.ion pond and impoundment dikes 

.. PlN~~e~~~mje:~~~:~~~~~eL-------- ---------- f--_Add telemetry _________________________ _ ___ 2o.2Q.... __ ._. ___ ~--

1.10.0. I 
_~Q..aQl 12.0.0.0. --- ......17_5~, ____ 525 7m), ___ 25% LQ~ JPBL~5% WWDC. 25% SEO, 25"1~ 

Inlet shaft 
Diven.ion tunnel 
Outlet shaft 
Flap gate at outlet 
Piezometers 

Major overhaul or replacement 20.30. 

I 
I 

i 
! 

20..0.0.0. i 20..0.0.0. : 
i 

I 
I 

I 
40.,0.0.0. 750. t 750. 1.500. 50% LDCC JPB, 50.% WWDC 

Add telemetry 20.20. 4.0.0.0. ! 4.0.0.0. 8.0.0.0. 250. : 250. ,50.0.1 50.% LDCC JPB. 50.% WWDC 

'SH~~~~:~~i~~~~i~~ll.-- --- -------.-------- ---------- -------------.-- -------------- --- -- - -- - c-_______ ._ ----- ------t------·+----------------r------t- -------: ~-.--------------.------Flow recorder at Inlet 

___ Stream g~r1.~~n below Shel,-Cre~k Reservoir ____________ --f---. Add telemetry 20.20._ _. -----.1.QQQt--- 9.000,l ___ ~Q..~_ 175 : 525! _____ 1.Q(~ 25% LDCC JPB. 25% WWDC. 25% SEO. 25% USGS 
ROCK CREEK DIVERSION DAM -----.. ------- .------------ - I' I I 

Install access bridge Install access bridge to diven.ion dam across Rock Creek 20.33 5.000. I 15.000 i 20..0.00. 175 I 525 ! 70.0 25% LDCC JPB. 25% WWDC. 50.% LDEC 
Replace rock & membrane diversion with permanent structure Construct permanent concrete diversion structure in Rock Creek 20.33 37.500. : 112.500 1 1 SO. 0.00. 1.250 I 3.750 i 5,0.00 25% LDCC JPB, 25% WWDC. 50% LDEC 

~!~~ssment fees (~~_DeSm~t Ditch CO.L............ ____ . ___________ ._. _. _____ .____ __ ___ _ __ __.___ __ __ __ .__ _ ____ .__ __ _ __ ~ _ . ---+----------1--.-----+------+------,1------------------------.--
LAKE DESMET DITCH I' " 

Flow measurement device (flume) Add telemetry 20.20. 3,0.0.0 1 9.0.00 I 12.0.0.0 175 ! 525 ! 700 
Rehab conveyance faCilities to Lake DeSmet (pipeline. ditch) Improve conveyance facility from Lake Desmet Ditch to Reservoir 20.10. 31,250. I' 93,750. I! 125.0.0.0. 4,475 I" 13.425 " 17.90.01 

Assessment fees (Lake DeSmet Ditch Co.) 
DELIVERY SYSTEMS 

NORTH DAM OUTLET WORKS 
Hydraulically-operated 2'-9"x2'-9" high pressure regulating slide gates 
Hydraulically-operated 36" butterfly guard valves 
Control cabinet for control of regulating gates and guard valves 
Electrical control panel 
Reservoir level indicator 
Flow recorder 
Ventilation fan 
Sump pump 
Control structure heater (electriC) 
Electrical power diStnbution panelboard 
Control building (including lights. outlets. doors. windows. etc.) 

Major overhaul - replace seats, shafts, operators. etc, 
Major overhaul - replace seats. shafts. operaton.. etc. 
Replace electrical components 
Replace electrical components 

Replace 
Replace mechanical 
Replace 
Replace 
Replace electrical components 
Add telemetry 

2025 
20.25 
20.10. 
20.30. 

2015 
2025 
20.15 
2010. 
20.30. 
20.20. 

50.000 
40.000 

2.500 
7.50.0 

1.00.0. 
2.50.0 
1.00.0 
1.00.0. 
3.50.0. 

15,00.0 ! 

Concrete valve chamber (dam core) i 

Inspection conduit and delivery conduit i 
Miscellaneous metals (fences. handrails. ladders, trashracks. etc.) Replace components 20.25 7,500 i 
Measuring devices (Parshall Flume and metering sump wi recorder) Add telemetry 2020. 4.0.00 i 
Underwater inspections I 

SO.o.OO 
40.00.0 

2.50.0 
7.500 

1.0.00 
2.50.0 : 
1,0.00 i 
1.000 ! 

3.500 i 
15,0.00 

I 

I 

7,50.0 
4.0001 

i 
2.250 : 100.0.00. 2.250. I 4.50.01 

80..0.00 1.80.0. I 1.800. 3.60.0.,. 
5,000. 350 i 350 70.0' 

15.000. 30.0. ; 30.0. 60.0' 
1 

2.0.0.0. 100 lao 200 
5.00.0 lao lao. 20U, 

2.0.00 100 loa 20.0 
2,000 150 150. 300 
7.0.00 150 150 30.0 

30.00.0 900. 900 1.8aO! 

15.0.00. 350 350. i 70.0 
8.00.0 250 250 ! 50Q 

25% LOCC JPB. 25% WWDC. 50.% LOEC 
25% LOCC JPB. SO% WWOC. 25% NRCS 

50% LDCC JPB. 50.% WWOC 
50.% LOCC JPB. 50.% WWOC 
50.% LDCC JPB. 50.% WWOC 
50.% LDCC JPB. 50% WWOC 

50.% LDCC JPB, 50.% WWOC 
50.% LOCC JPB. 50.% WWOC 
50.% LDCC JPB. SO% WWOC 
50% LDCC JPB. 50.% WWDC 
SO% LDCe JPB, 50.% WWOC 
50% LDCC JPB. SO% WWDC 

SO% LDCC JPB. SO% WWDC 
50% LOCC JPB, 50% WWDC 

__ ... ~J~ _____ 5,Oo.O~ ~ 75, 2251 . __ 3..<>..0 1-. 25% LOCQ.JPB, 25% WWDC, 25'Yo_$EO._~% USG~ 
i 

I--__ ~~~~ing station on.Pine~_~~~. near outlet ch~~ ___________ Add teleme.t!Y.. __________ .. ________ ..... ~.2_Q ______ I~i~ __ 
SOUTH DAM OUTLET WORKS -----...... 

Butterfly valve (6a-inch) in Clear Creek - Lake Desmet pipieline 
Butterfly valve (54 inch) in oullet pipeline 
Bypass (10.") belween 60-inch pipeline and 54-inch pipe 
Control cabinet for 54-inch and 60-inch butterfly valves 
Electricat control panel 
Sump pump 
Ventilation fan 
Electrical distribution panelboard 
Control building (including lights. outlets, doors. windows. etc.) 
Valve chamber (below control building) 
Connection structure (at toe of South Dam) 
Miscellaneous metals (fences. handrails. ladders. trash racks. etc.) 
Underwater inspections 
Boxelder Creek measurina device Iflume) 

IMPOUNDMENT STRUCTURES 
NORTH DAM 

Routine monitoring wellslpiezometen. 
Routine monitoring of seepage locations at east and west abutments 

Major overhaul - replace seats. shafts. operators, etc. 
Major overhaul - replace seats. shafts. operatan., etc. 
Major overhaul - replace seats. shafts, operaton.. etc. 
Replace electrical components 
Replace electrical components 
Replace 
Replace mechanical 
Replace electrical components 
Add telemetry 

Replace components 

Ann tAIAmAtN 

In-depth monitoring of wellslpiezometen. and seepage locations Extend diaphragm cut-off wall 

r- So~~~~:~~~O~~c;;i:~~v~~t~~~C~-OFF .-------.. - --. --.-.. --.. -.---------------.--.. -~-----
Routine monitoring wellslpiezometers 
Routine monitoring of seepage locations at cut-off & toe of South Dam 

2030. 
2030 
2025 
2015 
2015 
2020 
2030 
2030 
2020 

2025 

?1i?0 

: 

2025 

20..00.0. I 
20,0.0.0. i 

7.500 : 
2.50.0 : 
7.50.0. : 
1,0.0.0. , 
2.50.0. i 
3.50.0. I 

7.500 I 

I 
i 

7.500. i 
I 

4001i ; 

20.,0.0.0. 
20..0.00 

7,500 
2.500. 
7.50.0. 
1.0.0.0. I 

2.50.0. i 

3.50.0. I 

7,50.0. . 

7.50.0. 

40.00. i 

40.000 
40.000 
15.00.0. 

5.00.0 
15.00.0 

2,00.0. 
5,000. 
7.000 

15.0.00 

15.0.0.0. 

8000 

750. 750 ; 1 ,SOU 
750. 750. I 1.501l! 
350. 350 I 70.0 
20.0 20.0. I 40.0 

6~ I 
650 , 1.30.0 

50. I 10.0. 
100 100. I 20.0; 
ISO 150 i 300 
4SO 450 1 

90.0 

i 
-, 

350 350, 7001 
..I 

250 250. 500 1 

I 

I 1 

1,000,000 i 1,000,000 2,000,000 <5,<SO i ""SO 00,"';: 

50.% LOCC JPB. 50% WWDC 
50.% LOCC JPB, 50% WWDC 
50.% LOCC JPB. 50% WWDC 
50.% LOCC JPB. 50.% WWOC 
50.% LOCC JPB. 50.% WWDC 
50.% LOCe JPB, 50% WWOC 
50.% LOCC JPB. 50.% WWDC 
50% LOCC JPB. 50.% WWDC 
50% LOCC JPB. 50.% WWDC 

50.% LOCC JPB. 50.% WWDC 

o;no/. I IVY' IPR o;n·/. WWnr. 

50% LOCC JPB. 50.% WWDC 

-----.--- - ... - -----+!-- --··· ... ----I-------.. ---+---~·-·-·-----i --------------
I I I _I 

EA~~~,~t~;1~~~~iL~~~piezo...meters qnd seep~JQcatio~ ___ . __ .. _______________ . ___________ ._. ____ .. _____ . ____ + ____________ ~!"'--- _ ... __ ______ f _____ .l.-______ .,... ______ · -

! i 
Dike A 
DikeB 
DikeC 
Service Spillway and Dam 
Auxiliary Spillway 
Access road 
Routine monitoring wellslpiezometers 
Routine monitoring of seepage locations at cuI-off & toe of South Dam 
In-depth monitorinQ of wellslpiezometen. and seepaae locations 

RECREATION FACILITIES 
MIKESELL-Pons RECREATION AREA (JOHNSON COUNTY) 

~, Boatlaun~irlg, fad~s .LM<lfl~ged..t)}''N)'()flli1l9 G!F) ... ___ _ ____ ._ 
MONUMENT AREA (WYOMING G&F) 

Replace miscellaneous metals (Irashrack. railings, vortex veins. etc.) 

Improve access road (grading. culverts and gravel surfacing) 

Boat launching facilities ____ ~~hen boat_rarllps .... i'-~ery.Qi!.!~_~@ted belowele06() ... L~ _____ _ 
- t:AKE DESMET FISHERY AN5·-ENVIRONME-NTAL.~ -- ------- --------

Water aualilv imoacts 

20.30 7.500 7.50.0 15.0.00 

20.20 30..0.00 30,000 ~ 60.000 

I 

2Q2L __________ -. 

30.0. 300. 

1.750 1,750. 

3,400 

I 

:1 
6O~1 

3.50~1 

50% LDCC JPB. 50.% WWOC 

50% LOCC JPB. 50.% GAME AND FISH 

75.0.0.0. i ___ .:..:75"'.=.:o.o."-'o.+ ____ -+!___ 3.40~ _____ ~ _______ .......!.Cl0~D'..!.O/O.!!.... G~a...,m.'.!e"-"'anc!-'d'....'F~iS~h 
3.40.0. ~....1Q~ _______ . ___ -_.~-- 75,.,0.0.0. 1- ____ . __ .........:.7.:::.5.'-=0..=.00"+ _____ - ",! __ -=_-'=-''-;-____ ~ .. '~QOI 10.0% Game and Fish 

, 

TOTAL = 1,424,500 1,717,500 ! 3,142,000 ; 76,200 94,900 171,100 ' 




