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1.0 EXECUTIVE SUMMARY 
 
1.1 Setting and Introduction 
The Town of Shell, Wyoming (Shell) is an unincorporated rural community located along US 
Highway 14 at the base of the Bighorn Mountains 15 miles east of Greybull, Wyoming.  The 
community is situated near Shell Creek, which is tributary to the Big Horn River (Figure 1). This 
report compiles findings and recommendations from a Level I study (Study) performed by the 
Wyoming Water Development Commission (WWDC) on the supply and delivery of potable 
water for the residents in Shell.  A brief history of the area is important for establishing an 
understanding of the findings from this  
Study. 
 
The community of Shell, and the area that encompasses it, has a rich history of human 
habitation.  Petroglyphic evidence shows people have occupied this area of Wyoming since 
prehistoric time. The area’s abundant natural resources have drawn people here for hundreds 
of years.   The first settlers to the area in the 1800s established community a short distance 
north of Shell along Beaver Creek to raise livestock.  The settlement was named Cloverly and 
remnants of the log 
cabin post office 
that was established 
there in 1898 are 
still present at the 
site.      
 
Subsequently the 
community of Shell 
was established and 
platted by a 
surveyor named W. 
W. Peay on April 29, 
1900.  Peay’s original 
plat is relevant to 
the findings and 
recommendations 
from this Study.    
 
A few years later, in 
the summer of 1908 
a water right for 
Shell Canal, which 
provides irrigation supply to the community was filed with the State Engineer’s Office.   
  

Figure 1 – Study location 
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The communities of people who established their homes in Shell and the surrounding area 
through history can be attributed in great part to the remarkable geology of this part of Bighorn 
Mountain front.  The reliable, high quality water resources that have supported these 
settlements and the agriculture along Shell Creek are sourced by a seasonal mix of snowmelt 
from the mountains and groundwater aquifers defined by the bedrock geology of the area.    
 
It is also evident that people’s attraction to the area, rises from aesthetic beauty of the 
mountain front landscape.  As the Study progressed it became evident how the grandeur of the 
landscape defines the people who live in the community.  Many of the lawn chairs and windows 
of people’s homes are oriented to take advantage of the views of the mountain front.  And 
members of the community often talk about their experiences and intimate understanding of 
the country and how much they value the beauty and opportunity for the simple, independent 
lifestyle their homes provide them.  Although a value that is common to citizens across 
Wyoming, individualism is a defining character of the people who call Shell home.   
 
It is unusual to introduce an engineering study on water supply infrastructure with a discussion 
about people.  However, during the course of the Study it became most evident that the history 
Shell and the community of people call it home is significant to understanding why this Study 
was needed, and the findings and recommendations that are presented in this report.         
 
1.2 Study Overview 
The community’s water supply is provided by the Town of Greybull through two metered taps 
located along a transmission line that conveys groundwater from wells that were established 
through funding and oversight by the WWDC.  Figure 2 presents an overview of Greybull’s 
water supply system in the Shell Valley.  The groundwater wells and infrastructure that serves 
the community dates back to the 1980s.  Additional details and history regarding the water 
supply infrastructure are presented in Study Report, with important findings summarized 
below: 
 

• The geographic area addressed in the Study is described by the service area of two 
small private water utilities.  One utility serves most of the residents in the community 
located on the east side of Highway 14 and is called Shell Water Users Inc.  The other 
private utility, which serves most of the residents on the west side of Highway 14, is 
called Shell Town Water Users.       

• However, the service areas of the two utilities are somewhat gerrymandered.  
Residents in the community are variously served by the two private utilities, in 
combination with several individual service taps on the transmission line that are 
metered individually by the Town of Greybull.  Water delivery to the private utilities is 
accounted with two master meters.   
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Representatives from the two utilities joined together to form the Shell Town Water 
Consolidation Group (Consolidation Group) to sponsor this Study, with the goals of updating 
and combining their water distribution infrastructure and forming a service district.   Shell 
residents who are served directly by Greybull, did not seek to benefit from the Study.    
 
Differences between the distribution systems operated by each utility present challenges to a 
goal of connecting them, as follows:   
 

• The two water utilities are operated at different service pressures.  The delivery 
pressure for the Shell Water Users Inc. distribution system (East-side system) is higher 
than the delivery pressure for the Shell Town Water Users system (West-side system).  
The pressure difference occurs because Greybull’s transmission line has a pressure 
reducing valve (PRV) located on the north side of Shell.  The tap serving the East-side 
System is located on the high-pressure side of the PRV, whereas the tap serving the 
West-side System is located on the low-pressure side of the PRV.   

• The two distribution systems are constructed with different grades of PVC piping. The 
East-side System was constructed using Schedule 80 PVC pipe, whereas the West-side 
System has Schedule 40 PVC pipe.  The two grades of pipe are made of the same 

Figure 2 – Key water infrastructure in the Shell Valley 
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material but the Schedule 80 pipe has greater pipe wall thickness to allow for a higher 
operating pressure.   

• Both systems were constructed in a daisy chain fashion without internal loops typical of 
a municipal water distribution system.  The East-side System was designed with curb 
stops typical of most distribution systems, whereas the West-side System was 
constructed using manholes made of corrugated pipe placed vertically to allow direct 
access to the piping and service connections. 

• The East-side system is operated as a public water supply and regulated by the EPA, 
whereas the West-side system is not.  This difference is accounted by the number of 
people served.  A public water system supplies more than 15 service connections or an 
average of at least 25 people for more than 60 days a year.     

 
In February 2018 the Consolidation Group submitted a petition letter to Big Horn County 
requesting the formation of an improvement district be included on the November 2018 
general election ballot.  The boundaries of the proposed Shell Town Water Improvement 
District are shown on Figure 3.  The Study area was established to the historic service area of 
the distribution systems presently serving Shell Town.  Potential future infrastructure 
development for the portion of the proposed district located west of Shell Town on the north 
side of Highway 14 was not considered during the Study. 
 

 
 
 
 
1.3 Water Supply 
The water supply for Shell is derived from water rights and infrastructure owned and operated 
by the Town of Greybull (Greybull).  Greybull’s water supply, storage and delivery systems are 
detailed in the WWDC’s Greybull Master Plan, Level I Study (Forsgren, 2015) and the Greybull 
Wells Rehabilitation, Level II Study (Wyoming Groundwater, 2006).  Greybull’s water rights and 

Figure 3 – Proposed Shell Town Water Improvement District 
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infrastructure that support delivery of water to Shell are summarized here and discussed 
further in the Study Report.     
 
1.4 Population and Demand 
Shell population and water demand fluctuates seasonally.  Water demand by each utility was 
evaluated separately based on master meter records compiled for the period from April 2013 
through December 2017 (Figure 4).  Meter records for service connections are not consistently 
available, so system losses could not be reasonably estimated for either utility.  

 
 
Based on information from the Sponsor, analysis of monthly demand data for the East-side 
system indicates:   
 

• The period of record from April 2013 through April 2016 shows water demand was 
inflated by a factor of approximately four times due to a leak at a service connection 
that went undetected.    Concern about leakage was a key factor supporting the need 
for this Study.   

• Increased demand during the irrigation season is likely influenced by the higher 
population in the community during the summer months.  Raw water diverted from 
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Shell Creek is available to satisfy demand for irrigation of lawns and gardens in the 
community so season irrigation demand is likely not a significant factor.   

• Using data from the period of record after the leak was repaired the average day per 
capita demand is estimated to be 215 gpd.   

• In addition to services to residential property, the East-side system also serves a 
commercial campground, the community hall, a church and the fire station. 

 
Analysis of information available for the West-side system indicates: 
 

• The number of active services decreased over the period of record analyzed.  Of a total 
of 15 service connections, only 9 services were active during the course of the Study. 

• Of the active services, one is for the Shell Post Office and another is for the historic Shell 
School building, which is occupied by a small business.   

• Seasonal population fluctuations are a less significant demand factor than for the East-
side system 

• Average day per capita demand may be less than the East-side System.   
 
Based on the analysis of available, water demand in Shell is reasonably consistent with 
consumption estimated for the Greybull water system at large.  Therefore, an Average Day 
Demand (ADD) for 214 gallons per capita per day (gpcd) was used for the Study, with Peaking 
factors of 2.5 for the Maximum Day Demand (MDD) and 4.3 for the Peak Hour Demand (PHD).  
 
In the future, regular monthly service meter records are needed to better estimate seasonal 
demands and system conveyance efficiency specific to Shell.  
 
1.5 Alternative Evaluations 
The existing WWDC Greybull Water Model (Forsgren, 2015) was updated to incorporate 
available information about the East-side and West-side water distribution systems, including 
pipe sizes and material, pipeline alignments, system components and associated hydraulic 
characteristics compiled for the Study (Figure 5).  The model was calibrated against recorded 
pressures from the Shell PRV, located near the two master meter service connections are made 
to the Greybull transmission pipeline.   
 
The model provides reasonable estimates of the actual working conditions of the distribution 
system operations, and a basis for alternative analyses of potential improvements considered 
during the Study.     Modeling of the existing water systems shows the present infrastructure 
has adequate capacity to satisfy current and projected future demands in Shell.   
 
At the request of the Sponsor, alternative evaluations of potential improvements to combine 
the East-side and West-side distribution systems were evaluated.  The modeling analysis of the 
alternatives confirms the need for operation of the East-side and West-side systems under 
separate pressure zones.  Infrastructure improvements to change to the operation of the 
existing systems to connect them are not recommended at this time.    
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The Consolidation Group also requested an assessment of the cost for entirely replacing the 
existing system with distribution piping that could function under one zone.  Modeling analysis 
indicates a new “combined” distribution system constructed using 4-inch diameter pipe 
operated under a single pressure zone is feasible.  Present day cost (2018 dollars) for a 
completely new system is estimated to be $711,500.  A cost table establishing the basis for the 
estimate is provided in Section 1.7.   
 
1.6 Summary Findings and Recommendations 
Operational concerns called into question the sustainability of two privately operated water 
distribution systems serving most of the residents in Shell.  Although the water supply 
infrastructure that comprise these systems was constructed in the early 1970s (East-side) and 
early 1980’s (West-side) the distribution systems are constructed of PVC piping that functions 
reasonably well and continues to be a viable asset to the community.      
 
A significant loss of water with a leak at a service connection to one of the systems that went 
unrecognized caused the community to question whether the existing water infrastructure is 
sustainable.  Community leaders envisioned a path to achieving sustainable service through a 
transfer of ownership of the infrastructure to the Town of Greybull.  The transfer of ownership 
seemed the most practicable approach, given recent and past history of service to other 
residents in the Shell Valley.  However, Greybull raised concerns about the condition of Shell’s 
water infrastructure and the liabilities of such a transfer.  
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The condition of the existing water delivery infrastructure does not appear to be the most 
important challenge facing Shell.  Rather, the most imminent concerns identified during the 
Study regard sustainable administration, operation and maintenance of the two utilities.  
Importantly, leaders in the community have taken the first step to address these concerns by 
seeking to establish a water improvement district pursuant to Wyoming Statute 18-12, 101-
141.   
 
Establishment of the Shell Town Water Improvement District, which will be considered on the 
November 2018 election ballot, will provide a pathway to addressing the community’s concerns 
over sustainability of their infrastructure.  Assuming an improvement district is established, the 
district’s governing body should begin to implement the following actions:   
 

1. Engage technical and professional services to provide necessary support for 
administration, operation and maintenance of the existing water supply infrastructure.  
This recommendation implies that ownership of the existing infrastructure is transferred 
to a new district. Professional services are integral to sustaining the community’s 
infrastructure and providing reliable service into the future.  The governing body for the 
district should endeavor to contract for legal, accounting and engineering services 
(including a licensed operator) on an annual or multi-year basis.  Regular and timely 
access to these support services are critical to the successful operation of any utility, 
public or private.  

2. Install and read meters at every service connection.  A budgetary cost estimate for 
purchase and installation of 15 new meters for the West-side system is $4,500. The new 
service meters are the same model being installed at services on the East-side system.  
Once installed, monthly service readings can be efficiently obtained by the district 
operator.  Meter readings should be used to monitor and assess potential leakage in the 
distribution systems as well as for billing purposes.  If losses exceed of 5 percent of 
measured deliveries at a master meter, a leak detection investigation should be 
initiated. 

3. Seek a water service agreement with the Town of Greybull and establish a Public Water 
Supply (PWS) with the EPA consistent with the service area for the new improvement 
district.  

4. An annual operations and maintenance (O&M) report should be prepared summarizing 
the meter records, estimated system leakage, and any repairs and improvements to the 
system.  The annual O&M report should be reviewed by the district’s engineer, for 
recommendations to sustain the utility infrastructure and shared with the Town of 
Greybull to coordinate findings and recommendations for action from the engineer that 
may affect services.   

5. The district’s governing body should seek to confirm legal easements and establish 
physical access to the district’s infrastructure, as needed for regular operation and 
maintenance activities when needed.   

6. The district’s governing body should seek to initially establish and maintain an O&M 
enterprise fund of not less than $20,000.  The value of the O&M fund should be 
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assessed annually based on the O&M report.  Water rates should be reviewed every 
three years, or more frequently as needed to maintain adequate funding for ongoing 
operation and maintenance. 

7. The Study Report should be reviewed annually to address possible improvements to the 
system identified through the activities in the first five recommendations.  Updates to 
the plan should focus on the goal of maintaining a sustainable water utility.  The WWDC 
revisits Level I master plans on a 10-year cycle. The costs developed during this Study 
may be updated and used to prepare budgetary estimates for infrastructure 
improvements that are considered in the future.   

 
1.7 Estimated Cost for System Improvements 
The Shell community originally envisioned this Study as an avenue for constructing an entirely 
new distribution system to current-day engineering standards, whereby the Town of Greybull 
might take over responsibility for the operation and maintenance of the community water 
supply.   In accord with Shell’s request, a cost estimate is provided for constructing an entirely 
new distribution system with 4-inch diameter PVC piping and appurtenances (Table 1.7).   
 
The estimated costs presented in Table 1.7 are provided primarily as a planning tool.  Although 
development of a new distribution system is not warranted based on the findings of this Study, 
constructing an entirely new distribution system is technically feasible, and the cost estimate is 
helpful information for the community to plan for the future.  In context of the findings from 
this Study, the cost estimate will provide a reasonable basis for estimating the cost for 
incremental improvements to the existing water distribution systems over time.  In this way, 
when a need for replacement of system components is identified, based on regularly 
monitoring and assessment of system operations and maintenance, information in the cost 
estimate may be updated as appropriate to prepare budgets, and evaluate revenues.   
 
Potential future infrastructure development for the currently undeveloped area of the 
proposed district located west of Shell and on the north side of Highway 14 was not considered 
during the Study.  However, the information presented in Table 1.7 could also be used to 
establish preliminary estimates for the cost for new development, should the community 
decide to seek growth outside of the current service area.    
 
Thus, the information in Table 1.7 is provided as a tool to address a range of potential planning 
alternatives that Shell may endeavor to pursue if the community elects to form an 
improvement district.  Although the cost data is presented in the context of replacing Shell’s 
two existing water distribution systems, its primary value is as reference for budgeting 
incremental improvements to existing infrastructure.  
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Table 1.7 New Distribution System Components Cost Estimate  
 

  
 

Project Shell Water Master Plan Level I
System Improvement Meter Services and Secure Access and Rights of Way for Existing Infrastructure

Component # Description Units
Estimated
Quantity Unit Cost

Estimated
Cost

-$                  

Contractor Mobilization Assume 5% of Project Components LS 1 30,088$      30,088$      
Distribution pipeline Furnish and install AWWA C900 4 inch diameter waterline LF 6000 60$              360,000$    
Pipe fittings Furnish and install waterline fittings EA 30 350$            10,500$      
Valves and appurtenances Furnish and install system valves EA 18 1,500$         27,000$      
Boring (Highway 14) Bore and install carrier pipe LF 200 300$            60,000$      
Unpaved street repair Repair to pre-construction conditions LF 5000 5$                 25,000$      
Service Line Connections Furnish and install EA 35 500$            17,500$      
3/4 inch Service Line Furnish and install LF 1750 25$              43,750$      
Fire hydrants w/ isolation Furnish and install EA 3 6,000$         18,000$      
Dust control and water LS 1 10,000$      10,000$      
Traffic control and Public Coordination LS 1 10,000$      10,000$      
4 inch PRV Assembly Furnish and install LS 1 20,000$      20000

601,750$    
601,750$    

60,175$      
20,000$      
10,000$      

5,000$         
95,175$      

601,750$    
60,175$      

601,750$    
90,263$      

692,013$    
787,188$    

Year 4 157,438$    
Total Project Cost with Inflation 944,625$    

Construction Engineering Cost (Subtotal #2 x 10%)

WWDC Eligible Component Costs

Total of Eligible Component Costs
WWDC Non-Eligible Component Costs

Total of Non-Eligible Component Costs
Cost of Project Components (Subtotal #2)

Final Engineering Design, Plans and Specifications
Permitting & Mitigation
Legal Fees
Acquire Access and Rights of Way
Pre-Construction Costs (Subtotal #1)
Cost of Project Components (Subtotal #2)

Component and Engineering Cost (Subtotal #3) 
Contingency (Subtotal 3 x 15%)
Total Construction Cost (Subtotal #4)
Total Project Cost (Subtotal #1 + Subtotal #4)
Inflation (5% per year)
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