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LEVEL II STUDY 

 
 

TOWN OF BYRON 
RAW WATER SUPPLY PROJECT 

 
 

EXECUTIVE SUMMARY 
 

November 6, 2002 
 
 
A. PURPOSE 
 
Engineering Associates was retained by the Wyoming Water Development Commission 
to conduct a Level II Study to evaluate the feasibility of constructing a buried raw water 
system to replace open ditches in the Town of Byron.  Included in the Scope of Work for 
this study are the following: 
 

• Projecting the raw water demands based on raw water use per resident from the 
City of Cody raw water system data, Soil Conservation Service (SCS) 
recommendations, and park water usage in the Town of Greybull. 

 
• Evaluating available raw water supply sources including the Sidon Canal, 

Marathon Oil Field Reservoir, and buried drains to determine the most viable 
source of water for the proposed system.   

 
• Preparing and evaluating alternate preliminary layouts, materials, and equipment 

to identify the most viable alternate design.  This information, with input from 
WWDC and the Owner, was used to select the option for which to prepare a 
concept level design.   

 
• Preparing a concept level design, an economic analysis, a project financing plan, 

and performing an environmental review as necessary to qualify for funding from 
various sources for the project.  
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B.  BACKGROUND INFORMATION 
 
Irrigation water is provided in open concrete ditches serviced by the Sidon Irrigation 
District.  Two years ago a three-year-old girl fell into one of the open ditches and nearly 
drowned.  The citizens of Byron are concerned about the safety of their children and 
desire to have the open ditch system eliminated.  There have also been several 
incidences in the past where properties have been flooded due to citizens using flood 
irrigation techniques in conjunction with the ditch system. 
 
The Town has a large incorporated land area of 647 acres compared to a population 
of 560.   Based on projected raw water usage and Shoshone Municipal Pipeline (SMP) 
water rates, an average family would pay about $380 per month and would utilize an 
estimated 280,000 gallons of water per month to use potable water for irrigation.  This 
would be cost-prohibitive and unfeasible due to the limited capacity of the existing 
potable water system.  
 
The existing irrigation system is comprised of concrete lined ditches located adjacent to 
Town streets supplied by a lateral off the Sidon Canal.  The width of ditches vary from 
two-feet to four-feet, and the depth of ditches vary from one-foot to three-feet.  Water is 
conveyed from the ditches using pumps, siphon tubes, and flood irrigation techniques.  
Culverts and concrete pads have been installed at driveway entrances and streets to 
facilitate crossing the ditches. 
 
The water carried by the ditches is conveyed to property east of the Town for 
agricultural irrigation use.  The Sidon Irrigation District considers two of the ditches to be 
laterals.  Consideration will need to be given to installing buried irrigation pipes to 
reduce safety concerns while still conveying water through Town.   
 
The Town of Byron’s potable water distribution system is connected to SMP. The Town 
stopped utilizing their old pump/disinfection station in about 1990 when SMP was 
completed.  Prior to that time, drinking water was drawn from a buried irrigation drain 
south of the Sidon Canal and north of the Byron Town Limits. That source is identified 
as a potential supply for the proposed buried raw water irrigation system.  
 
The study area includes the developed and proposed development areas within the 
Town of Byron.  Fifty percent of the area served by the system is estimated to be 
irrigable land such as lawns and parks based on City of Cody Raw Water System data.  
The remaining land areas, composed of streets, houses, driveways, etc., have not been 
included in the areas used to project demands.  The irrigable area is then approximately 
160 acres. 
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C. RAW WATER DEMANDS 
 
Demands were estimated for the Town of Byron using data from three different sources. 
 Demands were projected using data from the City of Cody Raw Water System, United 
States Soils Conservation Service recommendations, and historic irrigation data for 
parks in the Town of Greybull. 
 
 Based on the three evaluations of demands for raw water systems, it appears that the 
information for the City of Cody would be the most appropriate source to generate raw 
water volumes for this proposed system since it is the most conservative and 
representative of a municipal raw water system.  We recommend that for design of this 
system, the average daily demand of 7,500 gpd per acre and a maximum daily demand 
of 12,000 gpd per acre be used for design.   
 
The average size of each lot in the project area is approximately 1.5 acres with street 
and development taken into consideration.  The total estimated land area of the project 
is 307 acres.  Historic data for the City of Cody indicates that about fifty percent of 
developed areas are irrigated using raw water.  This is a total irrigated area of 160 acres 
(52% of the total land area).   
 
The Town of Byron currently sends out approximately 210 treated water bills each 
month.  It was assumed that 200 of those properties use raw water and would be 
served by a new system.  The 160 acres calculated to be irrigated within the corporate 
limits and the 200 probable taps would indicate that approximately 0.80 acres of land 
are watered for each service in the Town of Byron. The following table summarizes 
projected demands for the proposed system: 
 
 

Projected Raw Water Demands 

Description Demand 
per Acre 

Demand per 
0.8 Irrigated 

Acres 

Total Study 
Area Demand 
(160 Acres) 

Demand in Gallons per Day 
Average Daily Demand 7,500 6,000 1,200,000 

Maximum Daily Demand 12,000 9,600 1,920,000 

Peak Hourly Demand 16,875 13,500 2,700,000 

Demand in Gallons per Minute 
Average Daily Demand   5.2 4.2 833 

Maximum Daily Demand   8.2 6.7 1333 

Peak Hourly Demand 11.7 9.4 1875 
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D. PREFERED ALTERNATIVE SYSTEM LAYOUT 
 
The preferred alternative selected by the Town includes construction of a sedimentation 
basin, a pump station with variable frequency drive pumps, and the installation of 
pressure tanks in the pump station.  Buried transmission lines are proposed for 
installation in Cloud Peak Street, Clarks Fork Avenue, Riverview Avenue, and the alley 
between Yellowstone Avenue and Main Street.  Input from the Town indicates that the 
pump station needs to be aesthetically pleasing because of its location and that the 
tanks need to be in the pump building or buried for aesthetic reasons. 
 
 
E. CONCEPT LEVEL DESIGN COSTS  
 
The Town has determined that it wants to use a phased approach to complete work on 
this project.  Phase 1 will entail completing most of the work associated with pumping, 
storage, and transmission facilities.  Phase 2 will involve construction of distribution 
lines and several more transmission lines. 

 
Information from construction cost estimates on previous projects was used in 
conjunction with supplier quotes to prepare cost estimates.  Costs determined were 
then adjusted for inflation of construction costs using the Construction Cost Index 
published by the Engineering News Record.  Engineering News Record (ENR) has 
been publishing a Construction Cost Index (ENR CCI) on a monthly basis for over 50 
years. The September 2002 value of this index was 6589. Recently, the index has been 
increasing at a rate of about 3.25% per year. Construction costs were projected to June 
2003.  The following table shows a breakdown of total project costs. 
 

Probable Project Costs 
 

Description 
 

Phase 1 
 

Phase 2 
 

Total Price 
Probable Construction Costs    $764,000 $495,000 $1,259,000 

Construction Engineering Costs (10%)      $76,000   $50,000    $126,000 

Subtotal    $840,000 $545,000 $1,385,000 

Construction Contingency (15%)    $126,000   $82,000    $208,000 

Estimated Construction Phase Total    $966,000 $627,000 $1,593,000 

Design Phase Engineering (10%)      $97,000   $63,000    $159,000 

Permitting and Mitigation (1.5%)      $29,000   $19,000      $48,000 

Legal, Administrative, & Miscellaneous Fees (2%)      $19,000   $12,000      $32,000 

Acquisition of Access and Rights of Way (1.5%)      $29,000   $19,000      $48,000 

Estimated Total Project Cost  $1,140,000 $740,000 $1,880,000 
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Costs were developed for operation and maintenance of the proposed facilities based 
on costs incurred by the City of Cody in operation and maintenance of their raw water 
system.  Consideration was given to variations in cost for pumping and age of the 
system to provide realistic costs.  These annual operation and maintenance costs were 
compared against the current operation and maintenance costs associated with the 
Town’s systems that provide water to their baseball fields and parks.  The Town also 
has a significant maintenance cost associated with cleaning the existing ditch system.  
Currently, the Town personnel spend about eight man-weeks cleaning and maintaining 
the existing system.  The annual operation and maintenance cost increase over the 
existing system was estimated at approximately $13,120 per year. 

 
Participation by possible funding sources was included in the cost estimates to provide 
a realistic estimate of the capital construction costs to be paid by citizens for 
construction of this project.   
 
Also included in the evaluation were depreciation cost estimates or estimated fees that 
need to be charged to pay for the depreciation of the proposed raw water system.  
These depreciation costs are based on an estimated 50-year average life for the 
facilities and include costs for a complete replacement of all facilities constructed under 
the project.  It may be necessary for the Town to set initial rates based on the operation 
and maintenance, and capital construction costs only.  They could then increase rates 
over time to begin recovery of depreciation costs associated with this system, due to the 
high cost of replacing a highly leveraged system such as this one.   
   
Design and capital construction costs were estimated as discussed previously.  Overall, 
the total cost of constructing Phase 1 is estimated at approximately $1,140,000 and the 
cost for Phase 2 at approximately $740,000 including administration, engineering, 
contingency, in-kind costs for work proposed to be completed by the Town, and other 
associated costs.   
 
The following table summarizes the costs for the preferred alternative including 
operation and maintenance, capital construction, and depreciation with the total 
projected costs per customer or equivalent dwelling unit.   
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COST SUMMARY 

DESCRIPTION OF COST PREFERRED ALTERNATIVE 
CONCEPT LEVEL DESIGN 

ANNUAL COST TO TOWN 

CAPITAL CONSTRUCTION COST $21,716 
OPERATION AND MAINTENANCE COST INCREASE $9,120 
FACILITY DEPRECIATION  $11,000 

TOTAL $41,836 

MONTHLY USER COST (PER EDU) 

 $7.54 
OPERATION AND MAINTENANCE COST INCREASE CAPITAL CONSTRUCTION COST 
FACILITY DEPRECIATION $3.82 

TOTAL $14.53 
 

 
Raw water rates were prepared assuming the funding scenario discussed previously.  
The following table shows the recommended monthly rate for users with various size 
taps. 
 

 
PROPOSED RATE SCHEDULE 

Tap Size EDU Proposed 
Base Rate 

¾” 1.00 $14.50 

1” 1.78 $25.75 

1 2” 4.00 $58.00 

2” 7.11 $103.00 

3” 16.00 $232.00 

 
 
 
F. PROPOSED FUNDING AGENCY PARTICIPATION  
 
As indicated previously, costs were prepared for the concept level design assuming 
participation by various funding agencies and the Town.  Following are assumptions 
made relating to various funding sources: 
 

• The WWDC will provide a 50 percent grant for pumping, transmission lines, and 
storage. 
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• The Town will perform in-kind work for installation of pipe and construction of 

other facilities.  They will use this as a large portion of their contribution to the 
project. 

 
• The Town expressed an interest in using funding available through OSLIB for 

completing part of the project.  A small portion of the project was assumed to be 
financed through OSLIB with a 75% grant. 

 
• The remaining funding is assumed to be provided by WWDC loan at 6 percent 

interest with a 30-year term. 
 

Based on the assumed funding mechanisms available, the following funding scenario is 
proposed. 

PROPOSED PROJECT FUNDING ALLOCATIONS 
Phase WWDC Grant WWDC Loan OSLIB Grant In-kind 

Contribution 
Total 

Phase 1 $542,000 $243,000 $127,000 $228,000 $1,140,000 
Phase 2 $141,000 $109,000 $207,000 $283,000 $740,000 

Total $683,000 $352,000 $334,000 $511,000 $1,880,000 
 

In-kind and construction costs were estimated in 2003 dollars based on costs incurred 
on previous projects or actual supplier quotes.   
 
 
F. RESULTS AND CONCLUSIONS  
 
As indicated earlier in this report, the existing raw water irrigation system has a variety 
of problems that make it a less than desirable system.  Problems include concerns 
about safety, leakage, maintenance costs, property damage caused by flooding, and 
water conservation considerations.  Input from the Town indicates that they feel it is 
imperative that the existing system be replaced with a buried system to improve safety, 
reduce property damage, and reduce water losses due to the inefficiency of the existing 
system.  
 
Cost information contained in this report was presented at two public meetings that 
were arranged to solicit public comment.  Attendance at the public meetings was light.  
However, all participants were supportive of the project.  Several people expressed 
concerns about the cost of the project and hoped that every effort would be made to 
make the project affordable. 
 
Construction of this project will greatly reduce safety issues associated with the existing 
raw water system, will reduce costs associated with maintenance, and will reduce the 
potential for flooding.  Elimination of the open ditch system will also improve the 
efficiency and reliability of the raw water system. 


