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1. Introduction 

The interest in developing small hydropower and revitalizing historic hydropower sites around the 
country has increased in recent years. The Town of Pinedale has long recognized that within its 
infrastructure and existing water rights, there may be an opportunity to develop such projects. The 
Town and the Wyoming Water Development Commission (WWDC) commissioned this study to 
investigate several sites in close proximity to the Town and reevaluate previous work that was 
completed in 2003. The project team completing this study is led by Applegate Group with assistance 
from HDR and Moltz Constructors.  

The Town of Pinedale is the county seat of Sublette County, Wyoming located on the western base 
of the Wind River Range. The study focuses on investigating the hydropower potential of nine sites 
situated to the north and east of the Town center and then analyzing the feasibility of the sites that 
show the best potential for development. 

2. Site Assessment – Feasibility Process 

A site assessment was performed first to screen all potential sites quickly and reveal those sites and 
configurations with the most potential to investigate further. Nine separate sites were considered in the 
site assessment and three of those sites were evaluated using different flow scenarios. General 
assumptions on both design and costs were made in the site assessment and capacities were estimated. 

In order to determine which sites are worthy of further investigation, a preliminary economic 
analysis was conducted. The maximum cost per developed kilowatt required to achieve a cost-benefit 
ratio of one was determined for various plant capacity factors for two scenarios: net-metering and 
avoided cost. The economic analysis of the net metered sites (being Site B: Fremont Dam and the Site C: 
PRVs) have a benefit-cost ratio greater than 1.0 assuming grants and incentives are available. The 
economic analysis of the avoided cost sites (being Site A1: Historic Hydropower Site Upstream Diversion, 
Site A2: Historic Hydropower Site In-River Diversion, and Site D: Highland Ditch Drops) mostly have a 
benefit-cost ratio of less than 1.0, although Site A1: Historic Hydropower Site Upstream Diversion has a 
benefit-cost ratio greater than 1.0. Therefore, the three sites to analyze for feasibility were determined 
to be: Site A1: Historic Hydropower Site Upstream Diversion, Site B: Fremont Dam and the Site C: PRVs. 

The continued work on these three sites refines and in some cases changes the initial assumptions 
based on a more detailed analysis. The feasibility analysis considers conceptual designs, plant 
operations, construction schedules, and economic analysis for the three sites.  

2.1. Historic Hydropower Site 

Northwest of the Town of Pinedale on Pine Creek, a historic hydropower plant once operated. This 
hydropower plant is believed to have been the main source of power for the Town of Pinedale in the 
early 1900’s. None of the infrastructure is in working condition or could be salvaged for new 
construction. Two configurations at the Historic Hydropower site were analyzed: an upstream diversion 
(A1) and an In-River configuration (A2). The upstream diversion option maximizes the available head at 
the site. Based on a preliminary penstock alignment, the maximum amount of gross head able to be 
captured over the shortest horizontal distance is approximately 90 feet.  
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The site assessment concluded that the A1: upstream diversion configuration was preferred and the 
best flow scenario would be to supplement the natural Pine Creek flows year round with a goal of 
maintaining 20 cfs available to the turbine. The releasable flows were modeled from Fremont Dam to 
determine how storage could physically be released to supplement natural flows at the site.  

The preliminary design resulted in a design flow and head of 20 cfs and 90 feet respectively, 
resulting in a system capacity of 95 kW using a Cross Flow turbine. A new diversion structure will span 
Pine Creek approximately 3,700 feet downstream of Fremont Lake Dam. From the diversion structure, a 
24-inch diameter penstock conveys the supplemented flows from Pine Creek to the powerhouse. The 
powerhouse contains the turbine, generator, controls, electrical equipment, and all other equipment 
required to operate the turbine and transfer the electricity to the grid. The powerhouse will be located 
at the end of Power Plant Road approximately 1,700 feet south of the new diversion structure along the 
Pine Creek flow path. 

The average annual electricity generation estimated for the Historic Site is 631.9 megawatt hours 
(MWh). This provides an average annual capacity factor of 76% and the turbine will be in operation 
approximately 318 days per year. 

A cash flow analysis was developed over a 38 year operation period. Assumptions were made for 
funding sources and costs to the Town for the development and operations of the facility. The value of 
energy and capacity is dictated by the Firm Power Time of Delivery, Rocky Mountain Power Avoided 
Cost Purchases from Qualifying Facilities, Schedule 37 for the years 2017 through 2036. The following 
economic measures were determined from the cash-flow analysis: 

Economic Measure  

Benefit/Cost Ratio Less than 1.0 

Internal Rate of Return -7% 

First Year of Positive Cash Flow More than 40 years 

Simple Payback  68 

2.2. Fremont Dam Site 

Fremont Dam is located on the natural outlet channel of Fremont Lake to Pine Creek. The Dam 
provides for a small percentage of additional storage in the lake. The dam was constructed in 1993 and 
partially funded through the Wyoming Water Development Commission. The dam is located on federal 
property and operates under a permit with the US Forest Service. There is generally between 6 and 7 
feet of water surface elevation difference across the dam, that is, when there is flow over the dam.  

Initially a standardized Mavel siphon turbine was considered for this site. This siphon turbine 
would have integrated well with the existing dam, minimizing the need for additional civil work. 
However, further investigation revealed that the head difference across the dam was too small over 
large portions of the year for this turbine to function effectively. 

The site assessment assumed that a low-head Kaplan turbine would be used due to the large range 
in head and flow. It was determined that a vertical configuration of a Kaplan turbine would be best given 
the conditions at the site. Flows available at the Fremont Dam include historically released flows and 
proposed storage releases. 
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The preliminary design resulted in needing to construct a forebay on the downstream side of the 
dam to collect water and allow flows into a penstock. A penstock will be needed to convey the flows 
from the forebay to the location of the powerhouse; this will also increase the total head available. The 
powerhouse will contain the turbine, generator, tailrace outlet, controls, electrical equipment, and any 
other equipment required to operate the turbine and transfer the electricity to the grid. The proposed 
powerhouse location is on the island between the Highland Canal and Pine Creek.  

In order to develop accurate generation estimates, turbine manufacturers were contacted to discuss 
the possibility of using a vertical Kaplan turbine. The annual generation was estimated based on the 
custom efficiency curve and the site parameters. Using a flow of 55.4 cfs and head of 10 feet, the 
nameplate capacity is calculated to be 40 kW. The average annual generation at Fremont Dam is 183.7 
MWh with a maximum annual generation of 211.8 MWh and a minimum annual generation of 162.3 
MWh. The annual capacity factor is 52% and the turbine will be in operation approximately 359 days per 
year. 

A cash flow analysis was developed over a 38 year operation period. Assumptions were made for 
funding sources and costs to the Town for the development and operations of the facility. The 
hydropower plant will offset the demands of the UV Water Treatment Plant, providing revenue in 
savings to the electrical demand charges of the plant. If the plant is producing more electricity than is 
demanded from the UV Water Treatment Plant then the wholesale avoided cost is applied. The output 
for the economic measures is as follows:  

Economic Measure  

Benefit/Cost Ratio Less than 1.0 

Internal Rate of Return -18% 

First Year of Positive Cash Flow More than 40 years 

Simple Payback 44 

 

2.3. PRV Sites 

The Town is supplied with water from Fremont Lake by two water transmission lines, denoted as the 
west and east transmission lines.  In order to reduce the pressure of the water to municipal delivery 
levels, the transmission lines are equipped with a total of four Pressure Reducing Valves (PRVs); each 
PRV is housed in a vault which also includes monitoring equipment. The energy that is currently 
dissipated by the PRVs can instead be captured with a hydroelectric turbine.  

All four PRVs were considered in the site assessment. Three were found to have little to no potential 
and the McCoy PRV was found to carry significantly more flow, making it the best candidate to 
investigate further. The McCoy PRV vault is located on the 24” water transmission line. Within the 
existing PRV vault, there are two PRVs, an 18” PRV on the main 24” line and a 10” PRV on a 12” bypass 
line. Two parallel PRVs are generally used to cover the range of flows expected through the vault, a high 
flow and a low flow PRV.  

A SOAR Technologies PowerValve turbine was found to be the best fit for this site, specifically a 4-
inch PowerValve with a capacity of 8 kW. The proposed turbine will branch off of the existing 12” bypass 
line. A 12” x 6” saddle fitting will be used to tap the existing 12” line and will convey flows to the new 6” 
line. This new 6” line will then bring flows to the turbine and generator, passing through a 6” x 4” 



Applegate Group, Inc. 

Pinedale Hydropower Level II Study – Executive Summary of the Final Report September 2015 

reducer into the turbine. Once through the turbine, the flow will pass through another 4”x 6” reducer 
before reconnecting to the 12” transmission line with a 12”x 6” saddle fitting. If the turbine is not 
operating, flow will pass through the PRV allowing for continuous delivery of water regardless of the 
turbine operation.   

The SOAR Technologies PowerValve is estimated to generate an average annual of 46 MWh of 
electricity. The annual capacity factor is 67% and the turbine will be in operation approximately 342 days 
of the year. 

A cash flow analysis was developed over a 38 year operation period. Assumptions were made for 
funding sources and costs to the Town for the development and operations of the facility. The revenue 
for the McCoy PRV comes from net metering the demands of the Soda Ash building. The Town provided 
previous bills for the Soda Ash Plant and assumptions were made for future demands. The output for 
the economic measures is as follows: 

Economic Measure  

Benefit/Cost Ratio 2.18 

Internal Rate of Return 22% 

First Year of Positive Cash Flow 7 

Simple Payback 12 

3. Power Market Evaluation 

Rocky Mountain Power, the operating entity of Pacificorp in the states of Utah, Wyoming and Idaho, 
provides electrical service to the Town of Pinedale and the surrounding area. The value they place on 
the hydropower generated will in large part determine the economic feasibility of the projects. 
According to Schedule 135, Rocky Mountain Power will allow net metering of hydroelectric generating 
facilities so long as: it has a capacity of no more than 25 kW; it is located on the customer’s premises; it 
is interconnected and operates in parallel with Rocky Mountain Power’s existing transmission and 
distribution facilities; and it is intended primarily to offset part or all of the customer’s own electrical 
requirements. If net metering is not an option, then according to Schedule 37, Rocky Mountain Power 
will pay for generated power at the firm (i.e. contracted) avoided cost rate which varies by season. 

There are two sites which have existing local electrical loads which could be offset: the Fremont 
Dam has the nearby ultraviolet (UV) water treatment facility and the McCoy PRV has the nearby Soda 
Ash plant. For these two sites, the local electrical loads could be net metered with the hydropower 
facilities, meaning that the generated hydropower is valued at the retail rate. The remaining site does 
not have existing local electrical loads which could be offset. Therefore, the generated hydropower for 
the Historic Hydropower site is valued at the lower wholesale rate. 

Alternative power sales outlets were considered, but will be difficult given the relatively small 
capacity of the sites investigated. In order to sell power to a third party, the servicing utility will “wheel” 
the power across their transmission and distribution lines to the third party for a fee. Rocky Mountain 
Power’s fee structure is based on MW blocks. All of these sites are less than 1 MW in size, but would be 
charged the full MW to transfer the power to a third party. Also the appetite of third party purchasers is 
generally based on capacity. If these sites were larger, above 1 MW, it may be possible to explore a third 
party sale.  
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4. Funding Sources 

The Town of Pinedale is eligible to receive loan funds from the Office of State Lands and Investments 
for the construction of a hydropower facility. The completion of this WWDC funded feasibility study is a 
requirement for applying for funds. Additionally, there are two possible federal incentives that could be 
available. The first, known as the Energy Policy Act of 2005 Section 242 incentive, provides an additional 
approximately 2.3¢/kWh generated at qualifying hydroelectric facilities. This incentive is set to expire, 
but the National Hydropower Association is currently lobbying Congress for reauthorization. The second 
federal incentive, known as Clean Renewable Energy Bonds (CREB), provides low interest rate loans for 
construction of renewable energy projects. The interest rates are lower than what is offered by the SLIB 
and could be considered as an incentive if the Town so desires. Finally, local utility incentives available 
consist of Rocky Mountain Power’s Blue Sky Program. This program is intended for locally owned, 
commercial-scale sites with a capacity less than 10 MW. These loan terms and incentives were applied 
to each economic analysis as appropriate. 

5. Licensing 

All hydropower projects in the United States are regulated by the Federal Energy Regulatory 
Commission. Depending on the site and the scope of the project, there are several levels of FERC 
involvement or types of licenses. The McCoy PRV project requires the lowest level of FERC involvement 
and can receive an exemption from FERC jurisdiction pursuant to the Hydropower Regulatory Efficiency 
Act (HREA) of 2013, which created a “regulatory offramp” for conduit projects under 5 MW.   

A 10 MW Exemption from Licensing (previously known as a 5 MW Exemption) will apply to the 
Fremont Dam Site. A 10 MW exemption is used for projects constructed on existing dams which are 
under 10 MW; this maximum size was increased from 5 MW to 10 MW in 2013. An application will need 
to be filed with FERC and all potentially affected agencies will need to be consulted with. The exemption 
process evaluates the environmental, historical, and cultural impacts of the proposed hydroelectric 
facility, and is issued in perpetuity. 

The Historic Hydropower Site will require a full license, but may qualify for a slightly accelerated 
process known as a “Minor License”. According to the FERC website, “A minor license issued by the 
Commission, authorizes the licensee to construct and operate a new project, operate an existing project, 
which is capable of generating less than 5 megawatts. The license term is typically 30 years.” The 
application process requires three stages of consultation, generally with impact studies for all potentially 
affected parties. The entire process can take between 250 and 500 days to complete.  

6. Permitting 

In addition to a FERC license, other state and federal agencies will also require permits for some 
portion of the construction activities. The permits that may be required include, but are not limited to: 

 Bureau of Land Management 

 U.S. Forest Service 

 U.S. Fish and Wildlife 

 U.S. Army Corp of Engineers, Clean Water Act, Section 404 

 State Department of Environmental Quality 

 State Engineer’s Office 

 Wyoming Fish and Game 
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The permits listed above are routine permits for any activity within the creek and on federal lands. 
Federal agencies have tried to reduce redundancy associated with FERC regulated projects. We don’t 
see any considerable hurdles or critical issues associated with obtaining these permits. 

7. Recommendations and Conclusions 

As shown in the analyses of the three potential hydropower sites, only the McCoy PRV site is 
economically feasible for development. The economic payback for the Historic Hydropower site and the 
Fremont Dam site are not economically viable based on the criteria used to warrant recommendation 
for development.  

 
Further analyses or development of the Historic Hydropower and Fremont Dam Sites is not 

recommended. The cost of developing these sites will not be recuperated in a reasonable amount of 
time given the current value of the energy generated. As the value of energy increases, these projects 
may become feasible. The chart below shows the value per kWh of energy needed to make these 
projects profitable in the 1st, 5th and 10th year.  

  Avoided Costs Needed for Profitability in: 

Project Site 1st Year 5th Year 10th Year 

Fremont Dam $              0.156 $              0.147 $           0.136 

Historic Site $              0.139 $              0.129 $           0.112 

 

The McCoy PRV site has potential for hydropower development considering the available incentives 
and a net positive cash flow within 7 years. The McCoy PRV site revenue may be small now, but will 
escalate over time. Hydropower development at the McCoy PRV site will also allow for educational 
opportunities with local schools for exposure to renewable energies within the Town. The opportunity 
to provide classroom field trips provides another benefit for development. 

 


