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EXECUTIVE SUMMARY 
 

KAYCEE WELL AND TANK STORAGE IMPROVEMENTS - LEVEL II STUDY 
 
INTRODUCTION 
 
The Town of Kaycee is located in Johnson County in central Wyoming, approximately 70 miles north of 
Casper. The Town is primarily a ranching community and is supported by the surrounding ranching and 
associated agricultural businesses. The current population is approximately 272.  
 
The Town’s water system consists of two wells located approximately 11 miles west of  Kaycee.  Water 
from the wells flows to Town in a 6-inch diameter transmission pipeline. The Town’s only active water 
storage tank is located about one mile east of Town. The potential for growth and development in the 
community has raised questions regarding the ability of the water system to meet the Town’s current and 
future water needs. 
 
In October 2003, the Town of Kaycee applied to the Wyoming Water Development Commission (WWDC) 
for funding for a Level II Feasibility Study. The purpose of the Study is to evaluate the need for 
developing a new water supply well and whether other improvements to the Town’s water supply system 
are needed. In March 2005, the Wyoming State Legislature authorized funding for the Study.  In May 
2005, Weston Engineering, Inc. (WESTON), in association with Civil Engineering Professionals, Inc. 
(CEPI), was selected by the WWDC to perform the Level II Study.  
 
SCOPE OF THIS PROJECT 
 
The scope of the Kaycee Level II project included the following phases: 
 

• Phase I – Project Meetings, Water Demand Projections, Land Use Planning, Source 
Supply/Storage Evaluation, Geohydrologic Investigation, and Well Siting Analysis;  

• Phase II – Well Construction; and 
• Phase III – Conceptual Design, Cost Estimates, Project Reports.  

 
Phase I of the Study, which included development of water demand projections, was initiated in June 
2005. Following a thorough evaluation of the Town’s two wells, recent water records, and a field 
evaluation of the water supply wells and water system infrastructure, it was determined that a new water 
supply well was not needed.  Phase II was therefore deleted from the scope of work and Phase I moved 
directly into Phase III.    
 
SERVICE AREA AND DEMAND PROJECTIONS 

 
The water service area, defined as the area currently being provided water from the Town of Kaycee 
water system, includes the Town of Kaycee, some rural users around the outskirts of the Town, and 
approximately 12 customers located along the transmission pipeline between the wells and Town.  The 
current service area population is estimated to be 272 people and by the year 2026 is expected to reach 
366 people. 
 
A detailed evaluation of the Town’s water production and sales records was performed as part of this 
Study. Results of the evaluation indicate that on average, the Town produced 2.349 million gallons per 
month, but only billed for 1.479 million gallons per month. The unaccounted- for water averaged 850,000 
to 870,000 gallons per month, or about 39 percent of the total water produced. The production and sales 
figures over this period demonstrate that the Town of Kaycee had an unaccounted-for water usage of 
approximately 37 percent.  A field inventory of the 11-mile transmission pipeline between the wells and 
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the Town was performed in order to identify the unaccounted-for water usage.  Results of the inventory 
indicate that a leaking ARV was responsible for a large portion of the unaccounted-for water.  
 
Based on the Town’s recent water usage figures and average monthly sales of 1.45 million gallons, the 
average daily water use is approximately 175 gallons per capita per day (gpcpd). Using a typical peak 
day demand factor of 3, the peak day demand is calculated to be 525 gpcpd. Using a typical peak hour 
demand factor of 6 times the average daily demand, the peak hourly demand is calculated to be 1,050 
gpcpd. These figures are consistent with national averages for peak day and average day demands for 
small public water systems. 
 
ANALYSIS OF EXISTING INFRASTRUCTURE 
 
In general, the water system consists of two water supply wells, a 6-inch diameter transmission pipeline 
that conveys water from the wells to Town, a 200,000 gallon water storage tank, and a distribution system 
consisting of 6 and 8-inch water mains.  A description of the methods used to evaluate the existing 
infrastructure is provided in the following discussion. 
  
Water Supply Wells 
 
Kaycee Well No. 1 was drilled in 1984 to a depth of 1,612 feet.  The well, which was perforated across 
the Tensleep Sandstone and part of the Madison Limestone, has an open-hole completion from 1,460 to 
1,612 feet in the Madison Limestone.  As part of this study, Kaycee Well No. 1 was step-tested at rates of 
50, 100, and 150 gpm.  A 24-hour constant-rate test was conducted at a rate of 125 gpm.  WESTON’s 
evaluation of Kaycee Well No. 1 indicates that it is capable of sustaining a pumping rate of up to 60 gpm, 
when pumped alone. Kaycee Well No. 1 is housed in a pitless adapter and is currently operated 24 hours 
a day. The pump in Well No. 1 has an estimated capacity of 20 gpm.  Water from Well No. 1, which is not 
metered, is pumped directly into a buried concrete cistern.  
 
Kaycee Well No. 2 was drilled to a depth of 2,000 feet at a location 97 feet north of Kaycee Well No. 1.  
Like Kaycee Well No. 1, this well is completed in both the Tensleep Sandstone and the Madison 
Limestone.  The well was step-tested at rates of 75, 100, 125, 150 gpm and the 24-hour constant rate 
test was conducted at a rate of 140 gpm.  Based on the pump testing results, the well appears to be 
capable of yielding 150 gpm with the existing pumping equipment.  Kaycee Well No. 2 is housed in a 
pitless adapter and is located about 120 feet northwest of the well house. Water from Well No. 2 is 
pumped to the well house where it runs through a meter and is discharged into the buried concrete 
cistern.  The on-off operation of the well is automatically controlled by the water level in the cistern.   
 
Buried Concrete Cistern  
 
The concrete cistern is a buried reinforced concrete pipe with an inlet at one end and an outlet at the 
other end.  The cistern, which has an access hatch and a vent pipe, is approximately 37 feet long, 8-feet 
in diameter and has a capacity of approximately 15,000 gallons. Water flowing from both wells into the 
cistern is chlorinated with hypochlorite tablets suspended in the cistern.  
 
Transmission Line and Pressure Reducing Valves  
 
The transmission pipeline, which transports the water from the buried concrete cistern to Town, consists 
of approximately 11 miles of 6–inch diameter Class 150 PVC.  On August 24 and September 1, 2005 a 
field inventory was performed on the transmission pipeline.  Every ARV, PRV, and gate valve vault was 
opened and inspected and attempts were made to locate the drains.  In general, the pipeline and the 
pipeline components are in good condition; however, several of the ARVs and potentially three of the 
PRVs are not necessary and could be removed.  
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Water Storage Tanks 

 
The only active water storage tank is located northeast of Town and has a capacity of 200,000 gallons.  
The tank is an epoxy-coated, bolted steel tank, which was constructed in 1985 and is connected to the 
Town’s distribution system by an 8-inch diameter PVC water main.  The tank and interior and exterior 
paint systems are in good condition, 
 
Distribution System  

 
The current distribution system for the service area consists of PVC and ductile iron water lines ranging in 
size from 6 to 8 inches in diameter.  In order to analyze the current operation of the water system, a 
hydraulic model was developed for this Study.  Results of the modeling indicate that a new 300,000 
gallon water storage tank is needed to provide for future fire flow storage requirements. 
 
CONCEPTUAL DESIGN AND COST ESTIMATES 
 
The water system improvements recommended for the Town of Kaycee include the following: 
 

• Well site improvements including a new finished water storage tank, a meter for Well No. 1, a 
new chlorination system, and a new control system. 

 
• Transmission pipeline improvements including removal and rehabilitation of the ARVs and PRVs.  

 
• Distribution and water storage system improvements including two new water storage tanks and 

transmission line to better serve the Town’s distribution system. 
 
WESTON recommends equipping Kaycee Well No. 1 with a flow meter as well as a new higher capacity 
pump to provide for redundant capacity.  In addition, even though the concrete cistern is adequately sized 
for the proper operation of the water supply wells, additional finished water storage of at least 100,000 
gallons is needed at the site, given the remote location and the potential for extended power outages. It is 
also recommended that a more reliable chlorination system be installed at the well site. 
 
The 6-inch diameter PVC transmission pipeline connecting the cistern at the well site to the Kaycee 
distribution system is in good condition.  However, there are some minor improvements/modifications that 
should be performed.   
 
The proposed improvements to the distribution and water storage system include a new 300,000 gallon 
water storage tank and a new 12-inch transmission pipeline to connect the new tank to the Town’s 
distribution system.   
 
The total project cost for the recommended improvements to the Kaycee water system are summarized in 
Table 1. 
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TABLE 1 

TOTAL PROJECT COST SUMMARY 

Preparation of Final Design and Specifications   $153,951

Permitting and Mitigation   $8,500

Legal Fees   $8,000

Acquisition of Access and Right-of-way   $10,000

Construction Costs   

Well and Finished Water Storage Improvements $366,850 

Transmission Line Improvements $90,900 

Distribution and Water Storage Improvements $1,081,760 

Construction Cost Subtotal No. 1 $1,539,510 

Engineering Services During Construction (10%) $153,951 

Construction Cost Subtotal No. 2 $1,693,461 

Contingency (15% of CCS No. 2) $254,019 

Construction Cost Total   $1,947,480

TOTAL PROJECT COST   $2,127,931

 
 
ECONOMIC ANALYSIS AND PROJECT FINANCING AND IMPLEMENTATION 
 

Tables 2 and 3 provide a summary of the debt costs for a 30-year loan through the WWDC and a 20 year 

loan through the SRF, respectively. 
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TABLE 2 

WWDC DEBT FINANCING COST SUMMARY 

Total Project Cost $ 2,127,931 

67-percent WWDC Grant $ 1,425,714 

33-percent WWDC Loan Funding $ 702,217 

WWDC Loan Terms (CRF = .0578) 30 years at 4% 

Annual Loan Payment $ 40,609 

Total Value of Loan Payments $ 1,218,278 

Total Finance Charges $ 516,061 

Gallons of Water Sold Per Year (2005) 17.4 Million Gallons 

Finance Cost per 1,000 Gallons $2.33 per 1,000 gallons 

Total No. of Taps 110 

Finance Cost per Tap per Year $ 369.00 

 

TABLE 3 

SRF DEBT FINANCING COST SUMMARY 

Total Project Cost $ 2,127,931 

67-percent WWDC Grant $ 1,425,714 

33-percent SRF Loan Funding $ 702,217 

SRF Loan Terms (CRF = .0641) 20 years at 2.5% 

Annual Loan Payment $ 45,045 

Total Value of Loan Payments $ 900,904 

Total Finance Charges $ 198,687 

Gallons of Water Sold Per Year (2005) 17.4 Million Gallons 

Finance Cost per 1,000 Gallons $2.59 per 1,000 gallons 

Total No. of Taps 110 

Finance Cost per Tap per Year $ 409.50 
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