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1.0 BACKGROUND AND PURPOSE 

The sponsor (applicant) for this Level II study is the Northwest Rural Water District (NRWD). 

This area has sparse rural population with water supplied by private domestic wells or by hauled 

water. The residents in this rural area approached the Town of Byron, the Shoshone Municipal 

Pipeline (SMP) Joint Powers Board, and the NRWD requesting assistance to obtain a reliable 

source of potable water. The NRWD serves other rural systems in the area and sponsored the 

study for the residents. The Town of Byron and SMP provided letters supporting the study. 

The primary purpose of this study is to determine the feasibility of constructing a rural water 

system to serve rural users in the rural area surrounding the Town of Byron. 

To fulfill the purpose of this study, some of the key tasks included:  

 Compiling and reviewing existing information of value to the study. 

 Conducting public meetings to keep stakeholders appraised of the work being done and 

to seek their input at critical steps in the study.  

 Preparing a geographic information system and a hydraulic model of the systems.  

 Developing population growth and future water requirements and planning the future 

water system.  

 Preparing a concept level plan for the possible new water system, including facilities for 

supplying the water and its transmission, storage and delivery.  

 Evaluating the options for operation and maintenance of the new water system. 

 Developing cost estimates for the proposed infrastructure improvements.  

 Analyzing funding sources, estimating future water rates, budgets and other financial 

issues regarding the proposed system.  

 Summarizing the findings and recommendations in a project report.  

 Authorization And Consultant 

The work under this project was authorized by a contract between the Wyoming Water 

Development Commission (WWDC) and DOWL in a contract dated April 14, 2021 (Contract 

029CM0090104). The consultant for this project is DOWL.  

 Study Area 

The project is in the Shoshone River Valley of the Yellowstone River Basin, Big Horn County, 

near the Town of Byron, Wyoming. The study area is shown in Figure 1.1 and encompasses 

approximately 23 square miles. It is located approximately 10 miles west of Lovell, WY.  
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 Scoping and Project Meetings 

This project spanned approximately 14 months, beginning in June of 2021 through August of 

2022. An initial scoping/project kickoff meeting was held in July of 2019 to provide an overview 

of the project and gather the sponsor’s input.  

A public outreach campaign was launched in June of 2021 to engage and invite stakeholders to 

participate in the project. Multiple communication platforms were used including: 

 Ads placed in Lovell Chronicle and Powell Tribune. 

 Emails to approximately 30 residents that expressed interest in applying for the study.  

 Project website  

 Phone calls to the interested residents to inform them of meetings. 

Multiple public meetings, meetings with the NRWD board and Town of Byron Council, and a 

public hearing were all conducted during the course of this study. This information is 

documented in Appendix A of the final report. 

2.0 INFORMATION REVIEW 

Previous studies including the Northwest Rural Water District Master Plan, Level I (DOWL, 

2017), the Town of Byron Master Plan, Level I (TREC, 2016), the Level III Interim Report – 

Shoshone Municipal Water Supply Pipelines, (Banner Associates, 1986), and the SEWU Level 

II Study Draft Report (Pryor Mountain Engineering, 2021) were reviewed. In addition to the 

landowners in the study area, other stakeholders including the SMP, the NRWD,and the Town 

of Byron were also contacted to obtain information and input on the study.   

3.0 INVENTORY EVALUATION AND GIS 

The residents and the potential water service area around the Town of Byron, Wyoming were 

the focus of this study. Therefore, the existing water infrastructure inventoried was limited to the 

Town of Byron and the SMP. Part of this work also included an evaluation of the options for 

management and operation of a possible water system for the study area. This work was 

broken into the following subsections: existing infrastructure, capacity evaluation of existing 

infrastructure, proposed infrastructure, and management and operation alternatives. A GIS was 

also developed during this study and focused on the SMP pipeline and the area around Byron. 
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 Existing Infrastructure 

The existing water system infrastructure was reviewed and the GIS and hydraulic models were 

updated for both the Town of Byron and the SMP. In addition to these systems, the SEWU 

system was reviewed as another option for providing or supplementing service to this area.  

 Shoshone Municipal Pipeline 

The SMP supplies wholesale water to the communities and rural water systems between Cody 

and Lovell, including the NRWD and Town of Byron.  

The SMP treated water pipeline is a 68-mile long mostly steel pipeline and was originally 

constructed in 1998-1990 for a cost of around $25M. Once the treatment plant was finished, 

treated water was delivered by SMP to Cody, Powell, Byron, Lovell, Deaver and Frannie in 

October of 1991. SMP began delivering water to the NRWD in August of 1993. 

The SMP was designed to supply the peak day water demand projected for 2030 to “all 

communities and rural areas simultaneously” (SMP Supply Pipelines Level III Interim Report, 

December 1986).

The SMP originally allocated 625 gpm, 900,000 gallons per day, or 328.5 million gallons per 

year for Byron (to be supplied by 2030). In July of 2021, Byron used 2.5 MG, or an average day 

in the peak month of around 80,000 gallons. 

 Town of Byron 

The Town of Byron water system obtains its water from the SMP with an SMP owned and 

operated 400,000-gallon elevated steel water tank and a town-owned transmission and 

distribution system comprised of several miles of 4-inch to 8-inch PVC pipe. This tank has an 

overflow elevation of 4171, which is the starting HGL for the water system served by this tank. 

This tank was recoated in 2012 and is believed to be in good condition. Per Byron’s 2016 

master plan, the town had 243 service connections that served approximately 611 people. The 

town also has a raw water irrigation system for irrigation of green areas within the town. 

 SEWU/Town of Cowley 

The SEWU ISD system extends south from the south side of the Town of Cowley. An artesian 

well located north of the Town of Cowley supplies water for the Town of Cowley and SEWU. 

Water is stored in Cowley in an elevated steel water tank at an approximate HGL of 4150. 

Water is fed from Cowley to the SEWU at an HGL that varies from 4148 to 4113. The SEWU 
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have plans to increase the capacity of their system so they can supply more water to the Oasis 

Junction area and areas northwest of Oasis Junction. Due to the lower HGL in the SEWU water 

system, water would need to be pumped to get water to an HGL that could serve the Byron 

Rural area. Because of this, this option was not evaluated as a further option for supply. 

 Existing System Hydraulic Capacity 

The hydraulic model of the SMP and Town of Byron systems was used to evaluate the capacity 

of the existing system.  

 Proposed Infrastructure 

Conceptual designs of the needed infrastructure were prepared for three primary water 

alternatives to serve the existing residences in the study area. Hydraulic modeling was also 

performed to evaluate the ability of this initial system to accommodate future demands. These 

alternatives are as follows.   

 Alternative 1 – Town of Byron Expansion 

Proposed infrastructure in Alternative 1 is basically an expansion of the Town of Byron’s 

system. Figure 3.5 shows the infrastructure needed to extend the Town of Byron’s system to 

serve the existing residences in the study area.  

 Alternative 2 – New system with a new tank at the 4171 HGL 

The proposed infrastructure for this alternative would include a new connection at PCS 5, and 

running a new line to a new 35,000 gallon tank at the 4171 HGL (same HGL as Byron Tank).  

 Alternative 3 – New System with a New Tank at 4230 HGL 

This alternative is similar to Alternative 2, with the 35,000-gallon tank at a higher HGL.  

 Management and Operation Alternatives 

Governance by a legal entity is necessary for a rural water system to receive public grant and 

loan funding from the various state and federal programs, and to own and operate its system 

once it’s constructed.  

Alternatives for providing management and operation for this service area were broken into the 

following alternatives: Town of Byron, NRWD, and a new entity (either a JPB or water district). 

Wyoming statutes allow various options for the legal entity structure.  
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4.0 GROWTH AND DEMAND PROJECTIONS 

With an accessible rural water system, the study area has potential to develop at a higher rate 

than the overall county growth rate, and likely at a growth rate similar to the NRWD areas or 

other rural areas served by SMP water. Also, since 2020, Wyoming has seen an influx of 

population, especially to rural areas. This study based population projections on 30 initial taps 

and a growth rate of 4%, resulting in a 2050 EDU projection of 100 EDUs and a 2072 EDU 

projection of 222 EDUs. 

For this study, an average day demand of 350 gallons per EDU per day and a MDD of 850 gpd 

per tap were used which resulted in an average day demand of 54 gpm, a maximum day 

demand of 131 gpm, and a peak hour demand of 226 for the year 2072 scenario. 

5.0 WATER SOURCE DATA COLLECTION 

Prior studies have evaluated various sources in the area, including groundwater and alluvial 

wells and determined that the best source for potable water in the Byron area is from the SMP. 

No issues with water quality, water availability, or water rights were identified with this study. 

The SMP should easily be able to provide high quality water to this area.  

6.0 HYDRAULIC MODEL 

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

this study. Steady state modeling runs were performed to evaluate operation of the system 

during maximum day and peak hour scenarios. An extended period simulation was run to 

evaluate water age. The hydraulic modeling verified that the recommended improvements will 

be able to supply the future demands of the study area without impacting the existing SMP or 

Town of Byron water systems. 

7.0 RECOMMENDATIONS AND COST ESTIMATES 

The previous chapters in this report examined operation and maintenance and transmission 

main alternatives. The four simplified alternatives are as follows: 
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1. Do nothing – continue with existing individual groundwater wells and hauling water. 

This does not meet the purpose and need of this study.  

2. Alternative 1 – Develop a new rural water system by extending the Town of Byron’s 

system. Under this scenario, the Town of Byron would own and provide operation and 

maintenance of the system. 

3. Alternative 2 – Develop a new rural water system from the SMP with a new tank site at 

an elevation similar to the Town of Byron’s tank. NRWD or a new entity would own and 

provide operation and maintenance of the system. 

4. Alternative 3 – Develop a new rural water system from the SMP with a new tank site at 

a higher elevation than the Town of Byron’s Tank. NRWD or a new entity would own 

and provide operation and maintenance of the system. 

From the cost analysis and discussion with NRWD and the Town of Byron, Alternative 1 is the 

recommended way to extend water to Byron Rural. Generally, this includes an extension of the 

Town of Byron’s water system to the east and west, using the existing Town of Byron tank. 

Under this scenario, the Town of Byron would operate and maintain the system for this rural 

area. Reasons for this recommendation include the following: 

1. Cost. With the small number of initial taps, it is difficult to cover the costs of a new 

system. Alternative 1 is the least expensive way to extend a water system to serve the 

existing residents. 

2. Ease of operation. Extending the Town of Byron’s system is the most straightforward, 

and doesn’t require new control valves, connection buildings, SCADA or tank sites. 

Because of the ease of operation, Alternative 1 is the best option. 

3. O&M.  Alternative 1 adds the least amount of infrastructure to be operated and 

maintained. Having the Town of Byron operate and maintain this system makes the most 

sense from a response time and location standpoint.  

Due to the WWDO staff deciding that no infrastructure in Alternative 1 is WWDC eligible, it is 

recommended to build all the projects in Alternative 1 to supply water to the existing residents in 

one large initial project. Cost for alternative 1 is around $3.4 million as shown in Table 7.1.  
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Table 7.1 Alternative 1 Summary of Project Costs 

PROJECT COSTS – ALTERNATIVE 1 

CONSTRUCTION COSTS 

Mobilization, Bond, and Insurance  $              71,855  

Costs of Water Line  $        1,639,771  

Cost of Other Components  $                       -    

Crossing Costs  $            150,000  

Road Costs  $                6,600  

Cost of Project Components TOTAL  $        1,868,226  

Construction Engineering Cost (Components *10%)  $            186,823  

Construction Cost SubTotal  $        2,055,049  

Contingency (15%*Subtotal)  $            308,257  

Construction Cost Total  $        2,363,306  

PRE-CONSTRUCTION COSTS 

Preparation of Final Designs and Specifications (10%)  $            186,823  

Permitting and Mitigation  $              35,000  

Legal Fees (Opinion of Title Only)  $              35,000  

Acquisition of Access and ROW  $            298,029  

Pre-Construction Costs Total  $            554,851  

Total PROJECT COST (Const + Pre-Const Costs)  $        2,918,157  

WWDC TYPICALLY INELIGIBLE PROJECT COSTS 

Itemized Costs of Typically Ineligible Project Components  $            348,628  

Additional Cost for Construction Engineering (10%)  $              34,863  

Additional Cost for Preparing Final Designs and Specs. (10%)  $              34,863  

Total WWDC Typically Ineligible Project Costs  $            418,354  

Total Project Cost (all ineligible) 

Total Project Cost (all ineligible)  $        3,336,511  

MATERIALS ONLY TOTAL 

Materials only total project cost  $        2,438,540  
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8.0 WATER SYSTEM FINANCING 

Financial options and recommendations for funding the water system expansion needed to 

serve the Byron Rural service area were evaluated. Based on the current funding situation and 

the low number of initial taps, the most likely funding scenario to make this project feasible and 

to proceed with it at this time is A RD/RUS grant of 75%, and other grants or principal 

forgiveness loans from the SRF/IIJA to get the loan amount down to an affordable level, with an 

RD/RUS low interest loan covering the amount remaining after grants. 
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