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1.0 Project History and Overview 
The Town of Greybull has been very proactive in upgrading its water infrastructure. In 2005 the 
Town constructed a 250K gallon welded steel storage tank to supplement their existing 1 MG 
welded steel tank built in the early 1960’s.  A few years later, Big Horn County constructed a 
non-potable 650K gallon welded steel tank at the South Big Horn County Airport with the 
primary function of providing fire protection storage for the airport.  Discussions between the 
Town and County on the possibility of having the Airport tank operated and maintained by the 
Town led to the Town applying to the Wyoming Water Development Commission for a 
feasibility study to acquire the Airport Tank. As the Town did not have a recent master plan 
WWDC recommended that along with the tank feasibility study a master plan for the Town be 
performed. As a result the Level I Tank and Master Plan Study was conducted and included both 
a Tank Feasibility Study and Water System Master Plan.  
 

2.0 Study Area 
The project study area can be broken into the three general areas, the Town of Greybull, rural 
areas east of the Town (including the community of Shell), and the Airport Bench and Airport 
users.   
 

 
Figure 2.1 - System Map 
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3.0 Part I - Master Plan Objectives 
The Level I Study is presented in two parts. Part I is the Master Plan Study for the overall 
Greybull Water System and Part II is the Tank Feasibility Study for connecting the South Big 
Horn County Reginal Airport Tank to the Greybull water system. 
 
Part I objectives are typical of a water master plan and included analyzing current and forecasted 
water system supply and demands, the condition of existing system components through onsite 
investigation and hydraulic modeling.   
 

 Present and Forecasted Population Served 3.1
In 2013 the annual Equivalent Dwelling Unit (EDU) audit for the BHR the Town of Greybull 
reported the total number of EDU of 1,461. Using 2010 census population density of 2.2 persons 
per household and 1,461 EDUs equates to a population served of approximately 3,214 persons 
(1,917 in Town, and 1,297 out of Town service users). The water system is forecasted to see an 
increase of Town and non-Town water users of 402 persons by the year 2045. 
 

 Water User Rates 3.2
The Town’s water rates are divided into six rate schedules or service areas. Monthly water rates 
include, base rates for minimum water use, debt repayment, and rates for water usage above the 
base rate. 
 

 Water Supply Sources  3.3
The Town of Greybull, community of Shell and intervening users currently rely on three treated 
well sources for their primary potable water supply.  In addition to the wells, a supplementary 
supply from the Big Horn Reginal Joint Powers Board (BHR) is available for emergency and 
bulk water use. 
 

 Shell Wells #1 & #2. (Trapper Wells) -  Shell Wells #1 & #2, developed in the mid to 
late 1980s, sit approximately 3000 feet southeast of the community of Shell.  Both wells 
are flowing wells drilled into the Madison and Big Horn Formations, completed to depths 
of 2440’ and 3379’ respectively. For the purposes of planning, under flowing conditions, 
summer time artesian yields from the two wells should be 920 gpm. 

 Shell Well #3 - Shell Well #3 was commenced and completed in 1996.  This well is 
located approximately 4 miles east of the community of Shell and 19 miles East of 
Greybull.  The water from this well is produced from the Madison Aquifer which 
includes the Bighorn Dolomite, Jefferson (Darby) Formation and the Madison Limestone, 
completed to a depth of 2051’.  The current flowing capacity is between 155 to 170 gpm. 
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 BHR Supplemental/Emergency Supply - The BHR supplies potable water to Greybull 
via two connections to the Town’s water system. These connections supply a minimum 
amount of water to the system to keep the BHR transmission lines fresh, and are capable 
of supply upwards of 700 gpm each to the Greybull system on demand. Part of the 
recommendations of the master plan is to upgrade the Town’s SCADA system to include 
flow and pressure measurements at the recently completed BHR Connection #3 to the 
Town’s system. 

 

 System Storage/Pumping 3.4
The Town is currently services by six (6) potable water storage tanks.  These tanks verily in age, 
material and size. If the Airport Tank is connected to the system it would be the seventh tank on 
the system.  A brief description of the tank is a follows: 

 East 1.0 MG Tank - This 1.0 MG welded steel tank (Approximate 65’ dia.) was 
constructed in the mid-1960s.  This tank’s components and piping are showing signs of 
deterioration and should be considered for rehabilitation or replacement.  

 West 0.250 MG Tank - This 0.25 MG welded steel tank (37’ dia.) was constructed in 
2005.  The tank is relatively new with no structural problems noted.   

 Shell Tanks – Two Shell Tanks, a 100,000 gallon tank in close proximity to Shell Well 
#3, and a 300,000 gallon tank near the Trapper Well Control & Chlorination Building 
serve both the Shell Valley Area (Shell & Two-Bit Pressure Zones) and the Shell 
Transmission Line (Whaley, Lucas & Dog Pound Pressure Zones) to Greybull.  No 
deficiencies in these tanks were noted .   

 Airport Bench - This storage facility is comprised of 2-10,000 gallon below ground 
fiberglass storage tanks.  These tanks were originally installed in the 1990s and are in 
relatively good condition with no noted structural deficiencies.   

 Airport Tank - This 0.650 MG welded steel storage facility (42’ dia.) is filled by the 
Greybull water system, but it is not currently part of the Town’s storage facilities. It was 
constructed in 2008 to supply fire suppression flows to the SBHCA. Because of its large 
size and relatively limited use, water is largely stagnant and is therefore considered non-
potable at this time. It is the primary focus of the feasibility portion of the Level I Study. 

 Airport Bench Pump Station 
The airport bench pump station is located just west of the Burlington North Railroad 
tracks and has the capability of providing working pressure to the airport bench area. 

 
 Transmission Lines 3.5

The Town’s water system is services by three transmission lines.  These lines are as follows: 
 Shell Transmission Line - The Shell Transmission Line is the Town of Greybull’s 

primary water conveyance and provides water to communities, individuals and 
associations between the Shell Wells and Greybull. 
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 West Tank Transmission Line - The West Tank 12” Transmission Line extends from 
the West Tank along the Greybull River Road to the southern components of the 
Greybull water system.   

 Airport Bench Transmission Line - This 2” & 4” Transmission line is supplied with 
water from the Airport Bench Pump Station. It provides pressure and supply to the 
industrial and residential users along Highway 14, west of the SBHCA.   

   

 Pressure Zones  3.6
Within the water system there are eight (8) pressure zones governed by seven (7) existing 
pressure relief valves. Recommendations to retro-fit a number of the existing PRV’s with “low 
flow” bypass PRV’s were made. In addition, upgrades to the existing housing at all the PRV’s 
were made to help the water operators maintenance the PRV’s in cold weather applications. 
 

 Existing and Future Per Capita Consumption: 3.7
The Water System experienced an Average Day Demand (ADD), Maximum Day Demand 
(MDD) and Peak Hour Demand (PHD) over a three-year period as shown in Table 3.1. When 
compared to individual meter readings for the corresponding  years unaccounted water was 
12.4% of the total production. 
 

Table 3.1 Current Demands 

ADD (mgd) MDD (mgd) PHD (mgd) 
0.687 2.061 2.954 

 
Future Demand estimates on the System to the year 2045 are shown in Table 3.2. 

 

Table 3.2 Future Demands 

ADD (mgd) MDD (mgd) PHD (mgd) 
0.773 2.318 3.323 

 

 Water Rights 3.8
Water Rights Conclusions - The Town of Greybull water rights are currently in compliance 
under the amended conditions requested on March 13, 2015 according to a conversation with 
SEO Groundwater Division staff on September 16, 2015.  However, Town will need to ensure 
that required data are collected and annual reports are submitted to the SEO to remain in 
compliance.  The water rights held by the Town and the enlargements filed by the BHR have not 
yet been adjudicated, but are actively in the process of approval and adjudication.  Annual caps 
for the volume of water that can be produced from the Greybull wells are currently being set 
based on analysis of historic water production and the enlargements filed by the BHR.  The 
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Town should monitor the progress of the adjudication process and ensure that the water 
rights are perfected.   
 

4.0 Part II Tank Feasibility Study Objectives 
The South Big Horn County Airport (SBHCA) tank functions to provide fire storage for the 
airport. In particular, the tank is required to meet an airport fire demand of approximately 5,000 
gpm for 45 minutes, feeding a foam retardant fire suppression system. In constructing this tank, 
the County anticipated a possible future connection to the Town of Greybull’s water system and 
the tank’s overflow elevation was matched to the Town’s West tank. The Town would like to 
add the Airport Tank to their system for additional system storage and redundancy.  The Town 
and Big Horn County cooperatively supported the feasibly portions of the report.  As such, Part 
II study objectives were specific to the following: 
 

 A determination of the hydraulic feasibility and viability of connecting the Airport Tank to the 
Greybull Water system. 

 Determining the operational benefits and liabilities of such a connection. 
 If feasible, determine location and size of the transmission line to connect the Airport Tank.  
 Develop cost estimates and evaluate the financial feasibility for both the Town and BHC to pursue a 

connection. 
 

 
Figure 4.1 - Tank As-Builts 
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 Tank Connection Benefits 4.1
There are several proposed benefits to the Town and County in connecting the Airport Tank to 
the Town water system.  For the Town the tank is located on the west side of the Big Horn River 
and at the north end of the Town’s distribution system making the inclusion of the Airport 
storage potentially beneficial if the 1 MG East Tank were out of service. In addition, the Town is 
a member of the Big Horn Regional Joint Powers Board (BHR) and has a connection to the BHR 
on the west side of the Big Horn River that would serve as a source to SBHCA Tank and the 
Town’s West tank if the Town’s water sources east of the Big Horn River were interrupted.  The 
County sees the connection as providing  potable water storage to serve the airport and potential 
developmental growth in the area.   
 

 
Figure 4.2 - Tank Profiles 

 “Available” Excess Tank Capacity 4.2
Adding the Airport tank to the Greybull water system would increase the Greybull’s storage 
capacity by the total volume of the Airport Tank minus the required storage for the fire 
suppression systems at the Airport, as shown in Table 4.1. This “available” storage could be used 
to reduce the size of the Town’s 1 MG tank  as it will likely need to be replaced or rehabilitated 
in the near future.  
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Table 4.1 – Airport Tank Capacity 

Storage Volume Requirement  MG 
Fire Storage 0.226 
Total Volume 0.650 

  
Excess Storage 0.424 
“Available” Excess Storage at East 
Tank Elevation Range 0.250 

 
 Airport Tank and Transmission Modeling 4.3

Modeling showed that the Airport tank can be connected and effectively used as part of the 
Greybull Water system. Modeling also showed that under the extreme case of having the PHD 
and fire flows occur at the same time, the Airport tank draws down significantly but does not 
empty and the existing Town tank levels will similarly remain at safe working levels as seen in 
Figure 4.3. 
 

 Transmission Line Alternatives and Selection 4.4
As part of the Feasibility Study, three alignment options for the Airport Transmission Line were 
evaluated. It was determined that Option 1 offers the most advantages of the three alignment 
options, with the lowest construction costs, most direct route from the north end of the Town’s 
water system to the Airport Tank, and allows for easier access and maintenance along HWY 14.  
A detailed cost estimate for Option #1is broken out with WWDC eligible and non-eligible items 
in Table 4.2.  
 

 
Figure 4.3 - Tank Drawdown 
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Table 4.2 - Option #1 Cost Estimate 

Project: Airport Transmission Line Option #1   Date: 7/6/2015 

Bid Description Units Estimated 
Qty Unit Cost Estimated Cost 

WWDC Eligible Costs     

1 Mobilization (not to exceed 5% of Bid 
Price) LS Job $38,000.00 $38,000.00 

2 Exploratory Excavation LS 40 $350.00 $14,000.00 
3 Site Restoration & Cleanup LS Job $24,850.00 $24,850.00 
4 Dust Control & Watering LS Job $10,000.00 $10,000.00 
5 Traffic Control/Public Coordination LS Job $8,500.00 $8,500.00 
6 12" C-900 DR 18 PVC Waterline LF 7,100 $45.00 $319,500.00 
7 Imported Pipe Bedding LF 7,100 $15.00 $106,500.00 
8 Imported Trench Backfill LF 3,550 $15.00 $53,250.00 
9 12" Bends (MJ) EACH 6 $1,500.00 $9,000.00 

10 12"x12"x12" Tee (MJ) EACH 1 $1,700.00 $1,700.00 
11 12" Solid Sleeve (MJ) EACH 2 $1,700.00 $3,400.00 
12 8" Solid Sleeve (MJ) EACH 1 $800.00 $800.00 
13 12"x 8" Reducer (MJ) EACH 1 $950.00 $950.00 
14 12" Gate Valve (MJ) w/Box EACH 9 $4,000.00 $36,000.00 
15 Class "B" Street Repair LF 520 $50.00 $26,000.00 
16 R&R & Road Crossing (Horizontal Bore) LF 420 $400.00 $168,000.00 
17 Rock Excavation CY 100 $150.00 $15,000.00 

    Eligible Total $835,450.00 
WWDC Non-Eligible Costs     

18 Fire Hydrant w/Isolation Valve and 
Mainline Tee EACH 4 $6,000.00 $24,000.00 

19 Existing Tank and Piping Disinfection LS 1 $7,500.00 $7,500.00 
    Non-Eligible Total $31,500.00 

Cost of Project Components (Subtotal #2)   $866,950.00  
Preparation of Final Designs and Specifications   $86,695.00  

Permitting & Mitigation   $5,000.00  
Legal Fees   $0.00  

Acquisition of Access and Rights of Way   $5,000.00  

Pre-Construction Costs (Subtotal #1)    $96,695.00 

Cost of Project Components (Subtotal #2) See Construction Estimate $866,950.00  

Construction Engineering Cost (Subtotal #2 x 10%)  $86,695.00  
Components and Engineering Cost (Subtotal #3)   $953,645.00  

Contingency (Subtotal #3 x 15%)   $143,046.75  
Total Construction Cost (Subtotal #4)    $1,096,691.75  

Total Project Cost (Subtotal #1 +Subtotal #4)    $1,193,386.75  
Inflation (5% per year) Year 2  $119,338.68  

Total Project Cost with Inflation    $1,312,725.43  
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5.0 Recommended System Improvements and Priorities 
Based on the findings of Part I and Part II of the Level I Study several recommendations were 
mad and are presented as follows in Table 5.1. 
   

Table 5.1 - Recommended Improvements 

Priority Description Notes 

1 Airport Transmission Line 
Added redundancy to system storage, offset the replacement 
size of the 1.0 MG East Tank 

2 
SCADA Upgrades for BHR 
Connection No. 3 

Town does not currently have a way to monitor and record 
flows from this connection 

3            
Shell Transmission Line Low 
Flow PRV/PSV By-Pass and 
Station Upgrades 

During low flow demands, the Whaley and Lucas PRV/PSVs 
have a difficult time in maintaining consistent pressures. In 
addition the current encloses do not allow for adequate room 
or access in winter when freezing is an issue. 

4a      
Replace 1.0 MG East Tank 
Option 1 

Tank is leaking and is 50+ years old. Replacement size may 
be reduced with the acquisition of the Airport Tank. 

4b  
Replace 1.0 MG East Tank 
with 0.750 MG Tank Option 2 

Tank is leaking and is 50+ years old. Replacement size may 
be reduced with the acquisition of the Airport Tank. 

 

6.0 Rate Impacts / Financial Capacity 
Project cost (reflective of estimated 2017 construction costs with engineering and a 15% 
contingency), and ratepayer impacts based on an assumed funding scenario are summarized in 
Table 6.1.   Project loan payments are broken down by monthly cost per existing connection to 
determine the average potential rate impact.  This table assumes that all matching funds would be 
borrowed and that the capital improvements recommended in this study would be constructed in 
2017. If all the recommended projects were completed with the proposed funding scenarios the 
total rate impact per ratepayer would be $3.52. 
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Table 6.1 - Rate Impacts 

Item 
# Description 

Estimated 
Project 

Cost   

ASSUMED FUNDING SOURCE Monthly Cost per 
Ratepayer (Based 
on 1,366 current 

users) 

WWDC Grant 
(67% new 

construction) 

DWSRF Loan 
(2.5%, 20-

year) 

Annual 
Payment 

1 
Airport 

Transmission 
Line* 

$1,312,725  $858,421 $454,304  $28,432  $0.87  

2 

Town SCADA 
Addition to 

BHR 
Connection #3 

$21,840  $14,633  $7,207  $451  $0.03  

3 

Shell 
Transmission 

Line Low Flow 
PRV/PSV By-

Pass and 
Station 

Upgrades 

$169,445  $0  $169,445  $10,604  $0.65  

4a 
Replace 1.0 MG 

East Tank 
Option 1 

$2,662,330  $1,996,748  $665,583  $41,654  $2.54  

4b 

Replace 1.0 MG 
East Tank with 
0.750 MG Tank 

Option 2 

$2,069,237  $1,551,928  $517,309  $32,375  $1.98  

*Monthly Cost per Ratepayer shown reduced by 50% to shown County's 
contribution to the payment. Total w/ 4a $4.17  

     Total w/ 4b $3.52  

 


