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INTRODUCTION 
Rio Verde Engineering was selected in May of 2005 by the Water Development 

Commission to perform the Boulter Lake Enlargement Level II Study.  The sponsor for 

this study is the Upper Green River Water Basin Joint Powers Board (GRJPB) which was 

created to facilitate the development of water projects in the Upper Green River Basin. 

From the Green River Basin Plan and other studies, the East Fork of the New Fork River, 

was identified as an irrigation system with late summer water shortages. Research was 

conducted on the East Fork basin which identified Boulter Lake as a source of water 

storage for the East Fork Irrigation system.  However, the outlet works for the lake had 

been vandalized which prevented operation and let only small flows pass through the 

outlet year-round.  For these reasons, Boulter Lake was selected as a project for 

rehabilitation or enlargement. 

Boulter Lake is located in Sections 24 and 25, T.32N., R.105W., 6th P.M., 

Sublette County, Wyoming in the Bridger-Teton National Forest.  A water rights survey 

was conducted in 1920 by C.C. Feltner, Surveyor.  The applicant was the East Fork 

Reservoir Association.  A certificate was issued by the State of Wyoming for irrigation 

water storage of 563 acre-feet under Permit No. 6310 with a priority date of July 24, 

1934. 

 

Boulter Lake Dam in 

1990 

 

 

 

 

 

 

 

BOULTER LAKE RECONNAISSANCE / REHABILITATION ANALYSIS 

The shoreline of the lake was surveyed with GPS surveying equipment. This data 

was used to evaluate the water right capacity table for the lake and to evaluate the added 
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volume from an enlargement.  At the same time, a topographic survey of the dam site and 

the low area southwest of the dam was performed.   

Field Analysis 

Russ Dahlgren performed his geologic field work and worked with the RVE crew 

to analyze the existing dam.  The rock on the downstream side of the dam had fallen 

down and covered the outlet pipe.  This rock was moved to the sides to access the outlet 

pipe.  We were also able to check the condition of the pipe wall which did not show signs 

of corrosion.  It was evident that debris in the emergency spillway had caused 

considerable erosion in and around the dam. 

  
Inspecting the Dam    Uncovered Outlet Pipe 

Upon further analysis of the emergency spillway, it was determined that if the 

debris were left in the spillway more erosion would occur during spring runoff.  

Therefore, the debris was moved downstream into the eroded bank area. 

  
     Debris in Spillway    Boulter Lake in June of 2006 

We knew that clearing the rock out of the opening during the winter low water 

period would allow the water from the spring melt to flow through the pipe at a faster 
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rate.  Consequently, we were concerned that vandalism would again occur and that the 

pipe may be filled with rock.  Therefore, a grate was placed over the opening. 

  
August of 2006     Intake Structure 

  
Water Level    Grate Bolted to Inlet Structure 

Summary 

 As a result of the field work and inspection of the existing dam and outlet works, 

the following items needed addressed: 1) Inlet gate is currently nonexistent, 2) Outlet 

pipe will need to have some form of flow control, 3) Dam is showing signs of erosion due 

to debris in the spillway, 4) Emergency spillway is showing signs of erosion due to the 

same debris, 5) Outlet structure and grate will need further evaluation for adequacy, 6) 

Vandalism proof repairs or rehabilitation, 7) Area of high water level versus water right 

information. 

 Information gained from the initial field work on enlargement issues are as 

follows: 1) Drainage basin area needs delineated based on actual field points, 2) 

Hydrology will determine size of possible enlargement, 3) Geology of dam site needs 
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evaluated, 4) Topography of dam site will facilitate enlargement, 5) Emergency spillway 

location needs studied, 6) Borrow areas will need located.. 

  
BOULTER LAKE ENLARGEMENT 

Purpose and Need 

 Any proposed enlargement of Boulter Lake will require justification through 

analysis of purpose and need.  The purpose and need for the original dam on Boulter 

Lake was irrigation storage water.  Controls on the outflow from the dam provided for 

late season flows to supplement natural flows down the East Fork River to the irrigation 

diversions.   

This purpose and need has not changed.  The original water right for 563 acre-feet would 

provide a flow of 10 cubic feet per second (cfs) 28 days.  If the dam were enlarged to 

hold 1,057 acre-feet, a flow of 20 cfs would last for 26 days.  At 1 cfs per 70 acres, 20 cfs 

would supply 1,400 acres. 

 Given the importance placed on fisheries, the addition of any flow in late July 

would enhance the fisheries below the Boulter Creek inflow to the East Fork River and 

additional return flows downstream of the irrigated acres. 

Hydrologic Analysis 

A hydrologic analysis was performed to determine the basin yield.  The drainage 

area of Boulter Creek above Boulter Lake Dam is 1340 acres.  The enlargement of 

Boulter Lake Dam is sized based on the yearly runoff volume which will fill the dam 



______________________________________________________________________________________ 
RVE Boulter Lake Enlargement Report  5 

eight out of ten years or 80 percent of the time or 1057 acre-feet.  The active storage 

capacity of the existing dam is 563 acre-feet, water depth is 16 feet, and the height of 

dam is 21 feet.  For an enlarged capacity of 1057 acre-feet, active water depth will be 

28.5 feet and a corresponding height of dam of 33.5 feet. 

Feasibility of Rehabilitation or Enlarging the Dam 

There are no geologic features that would make rehabilitation of the dam 

impossible or would lead to the dam being classified as “unsafe.  The only geotechnical 

investigations that would be necessary for replacement/repair of the outlet would be 

finding suitable material for backfilling the embankment.  Major reconstruction and/or 

enlargement of the dam is also considered feasible. 

Materials needed to reconstruct, rehabilitate, or enlarge Boulter Lake Dam could 

likely be found near the dam site.  Finer grained materials for the embankment part of the 

dam could be found in the glacial deposits south and west of the reservoir.  Riprap and 

larger rock could be obtained from the east side of the dam and from material within the 

glacial deposits.   

ENVIRONMENTAL OVERVIEW 

 A variety of federal, state, and local permits and approvals could be required for 

design and construction of any repair of the Boulter Lake Dam and for an enlargement of 

the dam and reservoir.  A 404 Permit from the US Army Corps of Engineers will be 

required for any work on the dam..  The other key Federal permit is the Special Use 

Permit from the US Forest Service.  In general, the permitting process will be easier for 

the options to repair or perform maintenance work on the existing dam.  If an 

enlargement of the reservoir and raising of the dam was pursued, the permitting 

requirements will significantly increase.  The purpose and need assessment phase of the 

permitting process will be key.  

USFS – Pinedale Ranger District 

Discussions held with Cindy Stein from the Pinedale Ranger District covered the 

Forest Service’s stance on operations, maintenance, repair, and enlargement.  First and 

foremost is their requirement to update the Special Use Permit and Operating Agreement.  

The 1939 Special Use Permit is included in Appendix A it is not legible, but neither is the 

Forest Service’s copy.  In 1934, the East Fork Irrigation Association was issued a Special 
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Use Permit for Boulter Lake by the U.S. Forest Service.  However, when it came time to 

repair the dam in 1969, the East Fork Reservoir Association made the application to the 

Soil Conservation District.  Because the East Fork Reservoir Association was responsible 

for the cost of the repairs in 1970, those owners and their associated acres were used for 

the economic analysis.  Because neither association is a legal entity, the UGRJPB would 

be required to sponsor any project that may include water development funds. 

The East Fork Reservoir Association can give the reservoir to the USFS.  

However, the Forest Service will require that the Association pay to breach or stabilize 

the dam.  Basically, the Reservoir Association must use it or lose it.  The dam has seen 

very little care or maintenance over the last 20 years.  For that reason, some work on the 

face of the dam near the elevation of the emergency spillway and the floor of the 

emergency spillway will need work to extend the dams effectiveness.  The dam, as it 

currently exists, is not unstable but will require work to maintain its current condition.  

The first two options deal with repair or reconstruction of the existing dam.  Both of these 

would fall under Categories of Exclusion and would require internal input with allowance 

for public input.  The third option of enlarging the dam would require an EA with the full 

NEPA process. 

CONCEPTUAL DESIGN AND COST ESTIMATES 

Alternative ‘A’ 

Alternative A looks at the most economical short-term approach to making the dam 

and outlet structure functional.  The original capacity of the dam is maintained. Flow 

control on the dam’s outlet works is re-established to provide for operation of the dam.  

The erosion problems caused by debris in the emergency spillway are repaired with 

native rock and imported cement for grout.  Debris reaching the spillway is addressed 

with the log boom.  The existing inlet structure and new flow control would prohibit 

vandalism.  This option minimizes the cost of final designs and permitting because it is 

maintenance on an existing structure that has a special use permit.  The main issue would 

be to execute a new Special Use Permit with an Operation Plan for the U.S. Forest 

Service. 
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Preparation of Final Designs $1,000.00
Permitting and Mitigation $1,000.00
Legal Fees $100.00

Item # Units Cost/Unit Cost
Mobilization 1 Lump Sum $4,000.00 $4,000.00
24 to 18-Inch Reducer., 7 Ga. WSP 3 Lin. Feet $300.00 $900.00
Dresser Coupling 1 Each $3,500.00 $3,500.00
18-Inch Butterfly Valve 1 Each $4,000.00 $4,000.00
42-Inch Dia. CMP Housing 6 Lin. Feet $100.00 $600.00
Debris Removal 1 Lump Sum $2,000.00 $2,000.00
Grouted Rock 20 CY $400.00 $8,000.00
Log Boom 50 Lin. Feet $80.00 $4,000.00

Subtotal $27,000.00
Enginering (10%) $2,700.00

Subtotal $29,700.00
Contingency(15%) $4,455.00

Construction Cost Total $34,155.00
Total Project Cost $36,255.00

Alternative A Cost Estimate

 
Alternative ‘B’ 

Alternative B provides for the design and repair of the Boulter Lake dam to restore 

the reservoir to its original capacity.  This alternative looks at the most economical long-

term approach to making the dam and outlet structure functional.  This alternative would 

accomplish all of the repairs listed in Alternative A with a more complete plan.  New 

pipe would be installed inside the existing pipe.  The existing intake structure would be 

removed and a new structure installed.  Vandalism proof flow controls will be installed.  

Repairs would be made to the face of the dam and floor of the spillway.  Once again costs 

to provide designs and permitting would be minimized because of the Special Use 

Permit.  Both the design and permitting would require more effort than Alternative A. 

Preparation of Final Designs 
Permitting and Mitigation
Legal Fees

Item # Units Cost/Unit Cost
Mobilization 1 Lump Sum $8,000.00 $8,000.00
18-inch Dia HDPE Pipe, Grouted 60 Lin. Feet $100.00 $6,000.00
Inlet Structure Removal 1 Lump Sum $1,500.00 $1,500.00
Steel Inlet Structure (10 Ga) 450 Lbs $5.00 $2,250.00
18-Inch Butterfly Valve 1 Each $4,000.00 $4,000.00
42-Inch Dia CMP Gate Housing 6 Lin. Feet $100.00 $600.00
Groutec Rock 20 CY $400.00 $8,000.00
Debris Removal 1 Lump Sum $2,000.00 $2,000.00
Log Boom 50 Lin. Feet $80.00 $4,000.00

Subtotal $36,350.00
Enginering (10%) $3,635.00

Subtotal $39,985.00

Alternative B Cost Esimate
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Alternative ‘C’ 

Construction of this option requires that we remove the existing dam and excavate 

a core trench.  Another aspect of this alternative is that the emergency spillway is moved 

to the southwest to increase the safety of the dam and to provide materials for 

construction.  This alternative requires that we deal with all of the permitting and 

mitigation for enlarging the dam.  As a minimum, an EA will be required for the NEPA 

process.  Other requirements prior to permitting would be detailed plans and 

specifications, soils study of borrow area, and review of site geology. 

Preparation of Final Designs 
Permitting and Mitigation
Legal Fees

Item # Units Cost/Unit Cost
Mobilization 1 Lump Sum $16,000.00 $16,000.00
Excavation 3000 CY $10.00 $30,000.00
Existing Conduit Removal 1 Lump Sum $2,000.00 $2,000.00
Earthfill 12700 CY $20.00 $254,000.00
Filter Drain 1200 CY $30.00 $36,000.00
6-Inch Dia. Drain pipe 500 Lin. Feet $8.00 $4,000.00
36-Inch Dia HDPE Riser w/ base 30 Lin. Feet $500.00 $15,000.00
18-Inch Dia. HDPE Pipe 300 Lin. Feet $100.00 $30,000.00
Rock Riprap 2000 CY $50.00 $100,000.00
18" Butterfly Valve 1 Lump Sum $5,000.00 $5,000.00
Trash Rack 1 Each $1,500.00 $1,500.00
Pipe Support 1 Each $400.00 $400.00

Subtotal $445,900.00

Alternative C Cost Estimate

 
ECONOMIC ANALYSIS 

The adjudicated water right acres in the Division 4 Tab Book under the East Fork 

New Fork River are 11,412.8 acres.  Because it is the East Fork Irrigation or Reservoir 

Association, the cost of enlargement may not be spread over all of the adjudicated acres.  

Costs and associated per acre costs for the three alternatives are summarized in the 

following table.  The 2007 costs of each alternative were projected to 2009 construction 

costs using a 4 percent inflation rate.  A Working Agreement for Group Enterprise was 

signed on September 19, 1969 to create the East Fork Reservoir Association.  The 

association was created in order to receive state or federal assistance in the proposed 

repair of Boulter Lake Reservoir in 1970.  The association, originally formed by eleven 

land owners, was comprised of 6870 acres.  A 50 percent WWDC grant/loan at an 
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interest rate of 6 percent was used to formulate the per acre cost to the sponsor and the 

annual per acre cost to the sponsor. 

Int Rate = 6.00% Acre = 6870

2007 Costs 2009 Costs
WWDC 
Grant

Sponsor 
Share

Cost/A
cre

Annual 
Pymnt

Pymnt/A
cre

Alternative A $36,255.00 $39,213.41 $19,606.70 $19,606.70 $2.85 $1,709.40 $0.25
Alternative B $50,782.75 $54,926.62 $27,463.31 $27,463.31 $4.00 $2,394.38 $0.35
Alternative C $745,063.50 $805,860.68 $402,930.34 $402,930.34 $58.65 $35,129.30 $5.11

Boulter Lake Alternative Cost Matrix

 The Consumptive Irrigation Requirement for pasture grass and grass hay in the 

Pinedale area according to WWRC Publication #92-06, “Consumptive Use and 

Consumptive Irrigation Requirements in Wyoming” is 10.08 inches for May, June, and 

July.  It was assumed that this is enough time to grow a hay crop which was assumed to 

yield 1 ton/acre.  Furthermore, it was assumed that a ton of hay in the Pinedale area 

would sell for approximately $85/ton and that it would take an investment of $30/ton to 

produce it.  Flood irrigation is typical in the area and is usually assumed to be 

approximately 50 percent efficient.  However, due to the distance the water has to travel 

from the reservoir to any irrigable lands, an irrigation efficiency of 45 percent was used.  

The following table shows the number of acres that can be expected to be irrigated by the 

storage and the benefit/ratio for each alternative. 

2009 Costs
Cost/yr 
(20yrs) Storage Effeciency CIR(in)

Acres 
Served Inc/acre

Total 
Inc/yr

Benefit/
Cost

Alternative A $39,213.41 $3,418.80 563 45.00% 10.08 301.61 $55.00 $16,588.39 4.9
Alternative B $54,926.62 $4,788.75 563 45.00% 10.08 301.61 $55.00 $16,588.39 3.5
Alternative C $805,860.68 $70,258.61 1,057 45.00% 10.08 566.25 $55.00 $31,143.75 0.4

Benefit/Cost Analysis

 
This benefit/cost analysis shows that Alternative A and Alternative B have a 

benefit/cost ratio greater than one, meaning that they would be economically feasible 

projects.  Alternative C with a benefit/cost ratio less than one would not be economically 

feasible.  However, this analysis is only from a single agricultural perspective.  Benefits 

from storage can not easily be calculated.  Timing of irrigation or stock water can prove 

to be extremely valuable to a particular operation.  Late season irrigation water for fall 

pasture or timely irrigation of a hay crop when direct flows are at a minimum are some 

examples.  Also, storage may prove beneficial to interests other than agricultural, such as 

providing more stabilized flows in the system for fisheries or wetland habitat. 



______________________________________________________________________________________ 
RVE Boulter Lake Enlargement Report  10 

NEXT PHASE OF STUDY 

 It would be Rio Verde’s recommendation that for Alternatives A and B that no 

further study be performed.  The permitting, coordination, plans and specifications, and 

inspection are simple and straight forward tasks.  However, if Alternative C is selected as 

the preferred alternative, then the tasks for the next phase of study will be as follows: 1) 

Meet with USFS, 2) Perform site geology, 3) Perform soil studies on borrow area, 4) 

Provide full design with specifications, 5) Obtain Special Use Permit, 6) Develop 

operating plan, 7) Develop EA with Archeology, Endangered Species, Migratory Birds, 

Wetlands – 404 Permit, DEQ approval, Mitigation, 8) Water Rights Permit, 9) Safety of 

Dams review, 10) Work with USFS on NEPA process, 11) Continue all above items until 

permit to construct is issued by USFS, 12) Bid project, 13) Contract administration, 

inspection, construction staking, and testing.  For the above scope of work, the estimated 

cost of engineering is $74,590, permitting and mitigation is $150,000, construction is 

$445,900, and contingency is $73,573. 

CONCLUSIONS 

Boulter Lake Reservoir was constructed in the early 1920’s for water storage for 

water right holders on the East Fork River.  The Boulter Lake Dam failed in 1969 and 

was rehabilitated in 1973.  After reconstruction, vandals damaged the slide gate making it 

unusable.  From that time, little care has been given to the maintenance and upkeep of the 

dam.  As far as the Forest Service is concerned, the Association needs to use the dam and 

water or lose it.  New Special Use Permits and Operating Agreements need to be 

completed. 

Three alternatives have been presented with plans and associated costs.  The two 

lower cost alternatives provide the highest benefit cost ratio.  The third and highest cost 

alternative cannot be supported by agriculture alone.  Other beneficial uses for the water 

will be required for purpose and need to justify enlargement of the dam. 

In our opinion, Alternative B needs to be completed to restore the dam to a useable 

condition.  This alternative provides the best long term solution for the life of the existing 

dam.  Alternative C cannot be supported by agriculture and is unlikely to be supported by 

the East Fork Irrigation Association.  That is not to say that Alternative C is not a feasible 

project if it is supported by other multiple use interests. 




