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1.0 INTRODUCTION 

The sponsor for this Level II study is the Big Horn Regional Joint Powers Board (BHRJPB). The 

BHRJPB operates an extensive water system in the Big Horn Basin along the Big Horn River. 

This Big Horn Regional Water System (BHRWS) serves a large area in the basin, extending 

from Greybull on the north to the town of Kirby and the Lucerne Water and Sewer District 

(Lucerne) on the south, a distance of more than 70 miles. This system serves wholesale water 

to several entities and consecutive water systems in Big Horn, Washakie and northern Hot 

Springs Counties.  

The following systems in Hot Springs County around the Town of Thermopolis have requested 

this study as they are seeking an alternative water source and method of supply. The systems 

included in this study: Owl Creek Water District, South Thermopolis Water & Sewer District, 

Town of East Thermopolis, Black Mountain Users, Red Lane Water District, Black Willow Users, 

and Hot Springs State Park.  

The current southern terminus of the BHRJPB pipeline is at the northern end (connection to) of 

the Lucerne water system. However, water could be obtained from the system as far south as 

Thermopolis. Capacity is available to provide 100 gpm surplus at this southern terminus. 

Without extending additional pipelines from the north, there is not sufficient pipeline capacity to 

meet the needs of the water systems sponsoring this project.  

Additionally, the BHRJPB is interested in a high-quality southern supply groundwater source for 

their system that could serve Kirby and Lucerne, and potentially further north, up to Washakie 

Rural, Worland or beyond. Service to areas currently served by the BHRWS would be for 

emergencies (such as the loss of a key facility), as a back-up supply for redundancy, or to 

possibly become the primary means of supplying the southern end of the system.  

Figure 1 shows the systems around Thermopolis and summary of recommended projects 

outlined in this study.  For more information not provided in this brief summary, refer to the 

project report. 

To fulfill the purpose of this study, some of the key tasks accomplished were:   
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• Compiled and reviewed existing information on the many water systems involved. 
• Inventory and evaluate the existing infrastructure of the water systems around 

Thermopolis, consider their condition and capability to supply future estimated demands. 
• Conducted several meetings to keep stakeholders, including the Town appraised of the 

work being done and to seek their input at critical steps in the study.  
• Prepared a geographic information system (GIS) and a hydraulic model of the required 

systems and used these work products as tools in the evaluation.   
• Developed current and projected future water requirements (design criteria) for this 

analysis and future planning relating to these systems.  
• Identified, assessed and compared the feasibility of the development of potential 

groundwater sources.  
• Prepared concept level plans for supplying the water including transmission, pumping, 

storage and delivery to these systems.  
• Assessed water quality and water rights issues.  
• Assessed the feasibility of utilizing a new water source that may be developed to the 

benefit of existing BHRWS users.   
• Evaluated the entity and management structure for a new entity that has been 

developed, i.e. the Hot Springs County Rural Water Joint Powers Board (HSCRWJPB). 
• Developed cost estimates for the proposed infrastructure improvements.  
• Analyzed funding sources, current and potential future water rates, budgets and other 

financial issues regarding the proposed improvements.  
• Summarized the findings and recommendations completed under this study in a report.  

The work under this project was authorized by a contract between the WWDC and DOWL in a 

contract dated June 14, 2017 (Contract 05SC0296977). WESTON Engineering is a 

subconsultant, covering the groundwater development aspects of this study.   

2.0 SCOPING AND PROJECT MEETINGS 

Steering Committee meetings on this project were held with BHR SS Steering Committee and 

WWDO staff throughout the study. In addition, several meetings were conducted with staff from 

the various districts to discuss their water system, finances, operation and other issues. A 

Thermopolis Town council meeting was attended by the steering committee and newly formed 

joint powers board on August 21, 2018 to request that the Town of Thermopolis participate in a 

project to drill a test well at Lysite Mountain. A Level II public hearing was held on September 

19, 2018 in Worland, Wyoming.  
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3.0 POPULATION AND POPULATION GROWTH 

Population and population growth data were gathered from multiple sources for this study. 

Population data from multiple Wyoming Water Development Commission (WWDC) funded 

studies in the area and historical data from Wyoming Department of Administration and 

Information were referenced in projecting populations for the study areas.  

Existing and future water demands were approximated through population data, meter records, 

and previous studies. The year 2050 average daily demand for Big Horn Regional Southern 

Supply member entities without Thermopolis is estimated to be 216 gallons per minute (gpm) 

and with Thermopolis is estimated to be 841 gpm. The maximum daily demand for the member 

entities is anticipated to be 571 gpm without Thermopolis and 2,756 gpm with Thermopolis. 

4.0 EXISTING INFRASTRUCTURE EVALUATION 

DOWL used existing information and work done during this study to improve and refine a GIS of 

the various water systems in the project area. This GIS was used as a tool during the study. 

Bentley® WaterGEMS® V8i was used for the modeling of the water systems evaluated under 

this study.  Most of the modeling runs performed in this study were steady state modeling runs, 

to evaluate operation of the system during maximum day, peak hour and fire flow scenarios. 

The model was used extensively to analyze transmission main concepts and develop capacity 

tables for various sizes of transmission mains. EPS runs were performed for water age and 

other operational issues, such as pump and tank operation. A transient analysis model was also 

built and used to analyze the effects of power failure at various pump stations in the system. 

One major issue in the systems around Thermopolis, especially the Owl Creek system is the 

water quality. The EPA has issued an administrative order dated September 29th, 2016 for the 

Owl Creek Water District, due to high levels of disinfection byproducts. Although South 

Thermopolis isn’t currently under an administrative order, they are concerned they may be soon 

and are interested in finding a solution to their water quality problem. 

 

The main focus of this study evaluated new sources of supply for the districts around 

Thermopolis, including Owl Creek and South Thermopolis. However, the study also evaluated 
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other short and long-term solutions for the water quality issues in South Thermopolis and Owl 

Creek. This study concluded that a new water supply (water source) is the best long-term 

solution to the water quality issues in Owl Creek and S. Thermopolis  

5.0 REGIONAL SUPPLY CONSIDERATIONS 

5.1 WELL SITING STUDY 

The well siting study was performed by WESTON Engineering.  

Based on discussions during the July 17, 2017 scoping meeting for this project, it was 

determined that WESTON would revisit the proposed well sites identified in the Lidstone and 

Associates (BRS, 2004) and WESTON (2011) well siting studies and identify any new Madison 

wells that may have been drilled within the vicinity of those well sites. It was also determined 

that only those sites located with Hot Springs County would be considered further.  

Based on previous well siting investigations conducted in the southern Big Horn Basin, the 

estimated water demands of up to 570 gpm for the current steering committee members in the 

year 2050, the points of use for the steering committee member entities, and the costs of water 

resource development, WESTON recommends that exploration and groundwater development 

efforts be focused on a Madison Aquifer target at one or more of three sites. The Buffalo Creek 

Monocline area site, the Yankee Dome Anticline site, or the Lysite Mountain Anticline site. 

These three sites offer the greatest chance of meeting success in obtaining sufficient quantities 

of water that meet Safe Drinking Water Act standards for member entities in the southern Big 

Horn Basin in the shortest time frame. Although completion of a well and connecting it to a 

regional system at the Lysite Mountain Anticline site would take more time and greater expense 

than the other sites, a well at that site could yield large volumes of high quality water. Well yield 

estimates in the 2004 BRS well siting studies suggested that a single well yield on the structure 

could be 750 gpm.  Madison Wells in the Bighorn Basin sited on similar geologic structures 

have yields of 850 gpm and more where enhanced fracture systems are encountered.  It is 

possible that a successful well at Lysite Mountain could have similar or greater yields. In 

addition, it is anticipated that the costs of a regional well at Lysite Mountain could be shared with 

more users within the BHRJPB. 
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Buffalo Creek Monocline Site 

The Buffalo Creek Monocline site is a proven groundwater resource with a previously tested 

water supply well capable of yielding 800 gpm. As discussed above, concerns with this site 

include possible water quality issues identified by the presence of iron-related bacteria in the 

well, a detection of oil and grease, and a hydrogen sulfide odor. Monitoring of area wells and 

springs during pumping tests of Buffalo Creek Well #2 in 2005 found no indication of impacts to 

nearby wells and springs. Therefore, it is very unlikely that appreciable impacts will occur to the 

Hot Springs thermal features as a result of groundwater withdrawals at Buffalo Creek. If this site 

is selected for development of a water supply, a well enhancement program is recommended. 

An enhancement program to increase the efficiency of Buffalo Creek Well #2 could have the 

additional benefits of removing any remaining cellophane, removing iron-related bacteria, and 

providing the opportunity during and after the acid enhancement to remove any oil and grease 

that may be present in the well. Follow-up testing after performing an acid enhancement could 

help to identify the quality of water in the Madison Limestone at that location and what treatment 

may be required.  

Yankee Dome Anticline Site. 

It is possible that in the future the regional system may need an additional source of supply or 

that growth could require more capacity than is possible to develop on the Buffalo Creek 

Monocline. In this case, the Yankee Dome Anticline site may be a possible addition. 

Lysite Mountain Anticline Site.  

Although the Lysite Mountain Anticline site is located further from potential points of use than 

other sites considered in this study, a well at that location has the potential to yield large 

volumes of good quality water with minimal potential for impact to the Thermopolis Hot Springs. 

It is recommended that funding be secured to investigate permitting and access issues for an 

exploration well prior to securing funding for drilling. Area landowners should be contacted to 

determine their willingness to allow access and it is recommended that a special use permit 

application be submitted to BLM to determine environmental uses that will have to be addressed 

for both drilling an exploration well and for developing a permanent wellfield. Because there is 
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potential for land stability issues, a geotechnical investigation should also be conducted at the 

well site and along proposed access roads and pipeline corridors. 

5.2 TRANSMISSION MAIN CONCEPTS 

Transmission main routes were developed based on the well siting recommendations. The two 

main options for future groundwater sources are the Buffalo Creek Well #2 area and Lysite 

Mountain. Several transmission main options were evaluated with cost estimates prepared for 

these options. Different options and sizes for transmission lines for these segments exist based 

on population to be served and water source selected.  

The Lysite Mountain Well option would require approximately 27.8 miles of 16-inch diameter 

transmission main from the well site to Lucerne, and 6.6 miles of 16-inch diameter transmission 

main from Lucerne to Thermopolis. This option would also require the use of some of the 

Town’s existing transmission mains in the their upper zone to transmit water to Owl Creek and 

South Thermopolis. 

For the Buffalo Creek Well option, 2.7 miles of 16-inch transmission main would be needed to 

serve all of the entities, which would run from the well site to South Thermopolis and eventually 

into the Town of Thermopolis. If the Buffalo Creek well is used to only supply South Thermopolis 

and Owl Creek, a smaller diameter pipeline could be used from the well site to South 

Thermopolis, and a pump station would be needed to pump water to South Thermopolis’ upper 

zone and to Owl Creek. Transfer of ownership of an existing Town-owned transmission line 

between South Thermopolis and Owl Creek is also needed for this option.  

5.3 SYSTEM GOVERNANCE OPTIONS 

The experiences of several joint powers boards in Wyoming and other entities with various 

options for system governance were considered regarding the delivery of regional water service 

to the Rural Hot Springs County Area. 

Since the Town of Thermopolis desires to continue to emphasize the placement of their 

resources and efforts into service of users within the city limits, a joint powers board (such as 

the newly formed Hot Springs County Joint Powers Board) is the preferred entity to govern a 
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system for this area. However, this study recommends the Town of Thermopolis be part of the 

joint powers board. 

6.0 COST ESTIMATES AND FINANCIAL ANALYSIS 

Preliminary cost estimates for each of the project components were developed. A summary of 

the projects with cost estimates and those cost estimates are shown in Table 6.1. Project costs 

are based on 2018 dollars. An inflationary factor was used to bring these costs to the project 

year in the financial analysis portion of this report. 

Table 6.1 Summary of Estimated Project Costs 

Project Number Project Name Project Type 2018 Cost 

1 Buffalo Creek to S. Yellowstone Road Transmission Main   $           4,399,000  

2 S. Yellowstone Road to S. Thermopolis Transmission Main  $           2,022,000  

3 S. Thermopolis to Owl Creek Transmission Main  $           1,225,000  

4 S. Thermopolis to Thermopolis Transmission Main  $           1,634,000  

5 Owl Creek to Hwy 20 Transmission Main  $           1,369,000  

6 Buffalo Creek Well #3 Transmission Main  $              477,000  

7 Lucerne to E. Thermopolis Transmission Main  $              795,000  

8 Lysite Mountain to Lucerne Transmission Main   $         24,515,000  

9 Lucerne to Winchester Tank Transmission Main  $           5,958,000  

10 Lucerne to Kirby Transmission Main  $           2,796,000  

11 Lucerne to Owl Creek Phase I Transmission Main  $           2,051,000  

12 Lucerne to Owl Creek Phase II Transmission Main  $           2,423,000  

13 Lucerne to Thermopolis Transmission Main  $           6,086,000  

14 Lysite Mountain Well Construction Well Construction  $           1,489,000  

15 Buffalo Creek Well #2 Enhancement Well Enhancement   $              294,000  

16 Buffalo Creek Well #3 Construction Well Construction  $           1,021,000  

The financial analysis portion of the study evaluated several funding opportunities, developed 

an estimated operations and maintenance budget for the joint powers board, and calculated the 

resulting cost per EDU and cost per 1000 gallons that the joint powers board must charge to 

pay operations and maintenance, debt retirement, replacement funds, and emergency funds. 

The financial analysis concluded that the joint powers board could build and maintain a regional 

system supplying water from the Lysite Mountain Well to all the entities in the area, including the 

Town, for much less than the Town currently charges for water. This financial plan included a 
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small assessment $1/EDU per month of all the BHR users. Funding for the project would most 

likely come from a combination of WWDC grant and RD/RUS grant and loan. With the water 

quality issues, EPA administrative order in place, and the median household income in Hot 

Springs County, this project would be viewed favorably by the USDA RD/RUS program.  

If the Lysite Mountain project is not pursued, Owl Creek and South Thermopolis still desire 

another water source. With reduced construction, operations and maintenance costs of the 

Buffalo Creek Well and transmission main, the financial analysis showed that the Buffalo Creek 

Well option could be developed by Owl Creek and South Thermopolis and result in costs per 

EDU and cost per 1000 gallons that would be less than the town currently charges.  

7.0 RECOMMENDATIONS 

With some of the information unknown, especially whether the Town will commit to being 

involved in a project, this study recommends two separate options. The two options are the 

Lysite Mountain option and the Buffalo Creek well option. 

Lysite Mountain Project Recommendation 

September 1, 2018 - Apply for a Level III project to drill, pump test, and develop a well at Lysite 

Mountain. Include preliminary design and easement acquisition for pipeline, tanks, and 

appurtenances of the Lysite Mountain to Thermopolis pipeline.  

September 1, 2020 – If the Lysite Mountain test well appears suitable, make a Level III 

application for design and construction of the pipeline, tank, and appurtenances for the Lysite 

Mountain to Thermopolis pipeline. 

Buffalo Creek Well Project Recommendation 

September 1, 2018 - Apply for a Level III project to obtain easements, enhance the Buffalo 

Creek Well, and design and construct the pipeline, tank, pump station needed to supply South 

Thermopolis and Owl Creek from the Buffalo Creek Well #2.  
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Other recommendations not specific to Lysite Mounta in or Buffalo Creek : 

Other recommendations resulting from the work in this study include upgrading South 

Thermopolis PRV’s, adjusting the operation of the Owl Creek Tanks, and building storage for 

Lucerne. Other options were also presented as short-term solutions to the water quality issues 

in Owl Creek, which included tank mixing, granular activated carbon treatment, inline aeration, 

obtain water from Lucerne, and other improvements to the Thermopolis system. 

Some non-structural recommendations include moving forward with the HSCRWJPB and 

memorandum of understandings or membership of all entities, including the Town of 

Thermopolis, proceeding with an agreement between the Town of Thermopolis to allow the 

HSCRWJPB to use some of Thermopolis’ facilities, and use and upkeep of the GIS, hydraulic 

and financial models provided in this study. 

Town of Thermopolis’ Position 

The Town of Thermopolis stated that they would support a test well at Lysite Mountain and 

requested that an evaluation of the impacts to the Town’s financials be made. This was 

performed, showing a benefit to the Town and a reduction in the Town’s water rates. Based on 

information from the Town of Thermopolis, the operating cost of the WTP is around $446,000 

per year which translates to a high cost of water. Future costs for the WTP and upcoming 

upgrades will require the Town of Thermopolis to continue to expend money on their WTP, most 

likely resulting in higher rates to the users of water produced by the Town. 

However, at the time of the final report, the Town was not inclined to proceed forward with the 

Lysite Mountain Option. The Town of Thermopolis also stated they would not be interested in 

the Buffalo Creek Well #2 source as the main supply source for the Town. Although it has been 

documented by extensive well testing that there is no noticeable connection between the Buffalo 

Creek Well #2 and the Big Springs, this is still a concern from some. The Town stated at the 

time of the final report that they would not be opposed to development of the Buffalo Creek Well 

at a smaller flow rate, such as the amount of water necessary to supply South Thermopolis and 

Owl Creek.  
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It would be much more feasible to develop the Lysite Mountain Well if the Town of Thermopolis 

participated in the project. However, the Buffalo Creek Well #2 project is a viable project for Owl 

Creek and South Thermopolis to pursue independently of the Town.  

Eventually, both the Buffalo Creek Well and the Lysite Mountain Well projects could be 

constructed to supply a regional water system that has high quality, affordable water with 

system redundancy. This proposed system is viable and will benefit all the water users in and 

around the Town of Thermopolis, if the Town is willing to participate.  
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