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Section 1 – Summary and Conclusions
The primary purpose of this project was to conduct a Level II study into the
feasibility of hydropower generation at the Jon’s Drop structure on the West Side
Canal. This study analyzed the available water flow, hydropower generation
potential, the area power lines and power grid, and the market value and revenue
potential of the power that could be generated at the Jon’s Drop site. Permitting
conditions and requirements were also identified.
Jon’s Drop is an irrigation structure located on the West Side Canal in south-central
Wyoming near the Town of Baggs, Wyoming. The facility is located at the Wyoming
– Colorado State line in Section 18, T12N, R91W. The Canal head gate and
diversion from the Little Snake River are located in Section 9, T12N, R90W near the
Town of Dixon, Wyoming. Jon’s Drop is located approximately 10-1/2 miles from
the head gate of the West Side Canal and is near the lower end of the Canal. Figure
EX_SUM 1 is a vicinity map of the area and shows the location of the West Side
Canal head gate and Jon’s Drop.
Three alternatives or options were considered and cost estimates for the work
required to complete the hydropower facility and economic analyses containing loan
repayment costs, operation and maintenance costs, and cash flow projections were
prepared. The first alternative assumed a maximum flow rate of 70 cfs through Jon’s
Drop and the second alternative assumed a maximum flow rate of 35 cfs. In order to
minimize the velocity and friction losses in the pipeline or penstock for the turbine,
the existing pipeline at Jon’s Drop should be replaced. The pipe size for the 70 cfs
maximum flow alternative should be 36 inches and for the 35 cfs alternative should
be 26 inches. The third alternative also assumed that the maximum flow through the
turbine would be 35 cfs, but for this scenario the existing 21-1/2 inch (inside
diameter) pipeline was not replaced. This results in significant friction loss in the
pipeline and reduction in the amount of power that can be generated, but it is the least
expensive alternative to construct. Hydrographs for the flow through Jon’s Drop for
both 70 cfs and 35 cfs maximum flow scenarios were prepared and are shown in
figures EX_SUM 6 and 7.
A summary of the cost estimates and economic analyses are provided in the tables
below. This study assumed that there was no grants for the projects and the financing
for all of the project costs were through loans. Wyoming Water Development
Commission loans for 20 years at 4% interest are likely the best financing available
for these projects.
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Project Costs and Loan Payments

Construction Costs
Subtotal
Engineering Costs
Construction Costs with
Contingency and
Engineering
Total Project Costs with
Permitting and Legal Fees
Annual Loan Payment

Alternative 1- Alternative 2- Alternative 335 cfs
35 cfs
70 cfs
125 kW unit
140 kW unit
340 kW unit
$ 728,500
$ 601,000
$ 545,900
$ 73,000
$ 922,000

$ 60,000
$ 760,000

$ 55,000
$ 691,000

$ 1,079,000

$ 889,000

$ 809,000

$ 79,395

$ 65,414

$ 59,528

30 year Net Cash Flow and Benefit Cost Ratio

Alternative 1
Alternative 2
Alternative 3

30 year Net Cash Flow
- $ 523,226
- $ 525,421
- $ 729,517

Benefit Cost Ratio
0.61
0.56
0.41

The 30 year Net Cash Flow shows the cash flow for the project after 30 years by
adding the estimated revenue of the project and subtracting the loan repayment and
estimated operation and maintenance (O&M) costs after 30 years. The annual O&M
costs and the energy payment price were assumed to escalate at a rate of 2% per year.
The benefit cost ratio shows the present value of the revenue of the project divided by
the present value of the costs of the project. None of the alternatives considered for
the hydropower facility at Jon’s Drop are economically feasible. The benefit cost
ratio for all of the alternatives is less than one and all of the alternatives have a
negative cash flow for the entire life of the project.

Section 2 – Flow Estimates
The West Side Canal has water rights for a total of 78.54 cfs (single appropriation).
There are a total of approximately 5200 shares in the canal, of which approximately
1198 shares are for land located below the Jon’s Drop pipeline. Therefore on
average, approximately 23% of the water diverted at the river would flow through the
Jon’s Drop pipeline and new hydropower facility.
Diversion records for the West Side Canal at the river head gate were reviewed to
develop the hydrograph and flow duration curves for the proposed hydropower
facility. To develop the average “historical” flow at Jon’s Drop, the average
diversion rate at the river for each day was multiplied by 23%.
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Section 3 – Power Potential and Revenue Estimates
Estimates of the amount of power that would be generated at the Jon’s Drop
hydropower facility were made for both the 70 cfs and the 35 cfs maximum flow
alternatives. A third estimate of the power generated was also developed. This
estimate assumed that the 35 cfs maximum flow hydrograph would be conveyed
through Jon’s Drop, but that the existing pipeline would not be replaced. The amount
of energy generated over the 7-1/2 month flow period from April 1st to November
15th were estimated.
Power sales from the Jon’s Drop hydropower facility would most likely be to Xcel
Energy of Colorado. A firm price quote could not be obtained from Xcel Energy for
the power generated at the site. Verbal communications with Xcel Energy personnel
indicated that for planning purposes, a rate of 4.5¢/kWh should be assumed based on
current market conditions.
The results of the power generation and revenue estimates are presented in the
following table.
Power Generation and Revenue Estimates
Alternative
No.

Design
Flow (cfs)

Penstock inside
diameter (inches)

Annual Power
Generation (kWh)

1
2
3

70
35
35

36 (new pipe)
26 (new pipe)
21.5 (existing)

783,200
595,500
398,100

1st Year Power
Revenue (4.5
cents/kWh)
$ 35,244
$ 26,798
$ 17,915

Section 4 – Conceptual Design and Cost Estimates for the
Hydropower Facilities
Conceptual designs and cost estimates for the three alternatives for the Jon’s Drop
hydropower facility were developed. The conceptual designs are shown on Figures
EX_SUM 2 through EX_SUM 4 . The electrical system upgrades, turbine and motor
controls, and station power systems are shown in Figure EX_SUM 5.
Opinions of probable costs for the three alternatives were developed. The cost
estimates were prepared using the WWDC standard format and include a construction
cost subtotal, engineering costs, contingency, costs for final design, permitting and
mitigation, legal fees and acquisition of access and right-of-way. Summaries of the
cost estimates are summarized in the previous table and the detailed estimates are
provided at the end of this executive summary.
Operation and maintenance (O&M) costs for small hydropower plants are difficult to
forecast accurately. For this study, it was assumed that a part-time operator would
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visit the project periodically and respond to project alarms through a telemetry
system. Operation, maintenance and insurance costs for the first year of operation
were estimated to be 1.2 percent of the investment costs for the power plant,
including contingencies and developments costs.

Section 5 – Permitting Requirements
It is likely that any of the Jon’s Drop hydropower facilities could obtain a conduit
exemption from the Federal Energy Regulatory Commission (FERC). Conduit
exemptions are authorized for facilities with generating capacities of 15 megawatts or
less for non-municipal and 40 megawatts or less for a municipal project. The conduit
(pipeline or canal) has to have been constructed primarily for purposes other than
power production and be located entirely on non-federal lands.
In granting a conduit exemption, FERC sets standard terms and conditions and may
set additional terms and conditions. FERC must include those terms and conditions
that fish and wildlife agencies determine, in a timely manner, are appropriate to
prevent loss of, or damage to, fish and wildlife resources.
A permit to use the water in the West Side Canal for hydropower generation should
be obtained from the State Engineer. A current day priority water right for the
hydropower facility could be obtained with a permit to enlarge the Canal.
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