
 
 

This is a digital document from the collections of the Wyoming Water 
Resources Data System (WRDS) Library. 

 
 

For additional information about this document and the document conversion 
process, please contact WRDS at wrds@uwyo.edu and include the phrase 

“Digital Documents” in your subject heading. 
 

To view other documents please visit the WRDS Library online at: 
http://library.wrds.uwyo.edu 

 
 

Mailing Address: 
Water Resources Data System 

University of Wyoming, Dept 3943 
1000 E University Avenue 

Laramie, WY 82071 

Physical Address: 
Wyoming Hall, Room 249 
 University of Wyoming 

Laramie, WY 82071 

Phone: (307) 766-6651 
Fax: (307) 766-3785 

 
 
 

Funding for WRDS and the creation of this electronic document was 
provided by the Wyoming Water Development Commission 

(http://wwdc.state.wy.us) 
 



 
   

FINAL REPORT 
OWL CREEK RURAL WATER SUPPLY  

LEVEL I STUDY 
 
 
 
 

  
  

 
 
 
 

SUBMITTED TO: 

WYOMING WATER 
DEVELOPMENT COMMISSION 

 
 
 

SUBMITTED BY:  
ENGINEERING ASSOCIATES 

Cody, Wyoming 
 

OWL CREEK ENGINEERING 
Thermopolis, Wyoming 

 

WESTER-WETSTEIN & ASSOCIATES 
Laramie, Wyoming  



 
LEVEL I STUDY 

RURAL WATER SUPPLY PROJECT 

FINAL REPORT 

   evelopment Commission 

EMBERS: 

cretary 

Rep. 

rcell, PE 

GER:  

ONSULTANT: 

 
OWL CREEK 

 

 
 
FUNDED BY: Wyoming Water D
 
M  
 George Jost, Chairman 

ington, Vice Chairman  Robert E. Yem
 Anne MacKinnon, Se
 Floyd R. Field 
      William Bensel 
      Dan S. Budd 
      Dick Geving 
      Mitch Cottenoir, Tribal 

     William Steward  
      A. Lee Arrington 
 
DIRECTOR:    Michael K. Pu
 
ADMINISTRATOR:   Jon Wade 
 
PROJECT MANA Chace A. Tavelli, PE 
 
C Engineering Associates 
 P.O. Box 1900 

Cody, Wyoming 82414  
 (307) 587-4911 
 
DATE: August 3, 2007 
 
JOB NUMBER:   06053 



 

ROBERT A. OVERFIEL NG ASSOCIATES 

PREPARED BY: 
 

D, P.E. - ENGINEERI
 

 

HARRY HUGHES, P.E. –  CREEK ENGINEERING 

JOHN WETSTEIN, P.G. – WESTER-WETSTEIN & ASSOCIATES 

 
 

WITH ASSISTANCE FROM: 
 

 OWL
 

AND 
 



 
OWL CREEK RU PLY PROJECT   

LEVEL I STUDY 

TABLE OF CONTENTS 

...................................................... 2 

........................................................................ 3 

...................................................... 5 

............................................................. 8 

.......................................................... 9 

.............................................. 13 

................................................................... 31 

RAL WATER SUP

 

 
CHAPTER 1 – INTRODUCTION 
A.    Scope of Study......................................................................................................... 1 
B. Background Information .......................................................................................... 1 

. Abbreviations, Definitions and Terminology ............................................................ 2 C
D. Project Notebook...............................................
 
CHAPTER 2 – SERVICE AREA IDENTIFICATION 

. Study Area .............................................................................................................. 3 A
B. Service Area Comparison ...............
 
CHAPTER 3 – LAND USE PLANNING 
A. Existing Zoning........................................................................................................ 4 
B. Current Land Use.................................................................................................... 4 

. Land Use Summary ................................................................................................ 4 C
D. Future Land Use ...............................................
 
CHAPTER 4 – WATER DEMAND PROJECTIONS 
A. Historical Data......................................................................................................... 6 
B. Water Demand Variations ....................................................................................... 6 

. Projected Demands................................................................................................. 7 C
D. Fire Flows...................................................
 
CHAPTER 5 – EXISTING WATER SUPPLIES 
A. Hauling Water ......................................................................................................... 9 

. Local Wells.............................................................................................................. 9 B
C. Surface Water ...............................................
 
CHAPTER 6 – POTENTIAL WATER SUPPLIES 
A. Town of Thermopolis............................................................................................. 10 
B. Lucerne Water & Sewer District ............................................................................ 10 

. Big Horn Regional System .................................................................................... 11 C
D. Local Groundwater ..................................................
 
CHAPTER 7 – IDENTIFICATION OF ALTERNATIVES 
A. Alternatives Considered ........................................................................................ 30 
B. Alternative I ........................................................................................................... 30 
C. Alternative II .......................................................................................................... 30 
D. Alternative III ......................................................................................................... 30 

. Alternative IV......................................................................................................... 31 E
F. Alternative V.......................................
 



 
CHAPTER 8 – CONCEPTUAL DESIGNS 
A. Treated Water Supply Modeling and Mapping ...................................................... 32 
B. Design Criteria ...................................................................................................... 32 

. Hydraulic Model – Watercad ................................................................................. 34 C
D. Storage Considerations......................................................................................... 35 

. System Analysis.................................................................................................... 37 E
F. Operation and Maintenance .................................................................................. 39 

AP

..... 57 

..... 58 

.............................. 61 

................................. 64 

ions........................................................................................................... 68 
......................................................... 68 
........................................................ 68 

 
ppend

Alternative I – TW Alignment and Phases 
 Alternative II – TW Alignment and Phases 
 Alternative III – Lucerne Connection Alternative 
 

 
H TER 9 – SELECTION OF PREFERRED ALTERNATIVE .................................. 40 C

 
CHAPTER 10 – PREFERRED ALTERNATIVE CONSTRUCTION COST ESTIMATES 
A. Summary of Project Costs..................................................................................... 41 
 
CHAPTER 11 – ECONOMIC ANALYSIS AND PROJECT FINANCING 
A. Economic Analysis ................................................................................................ 44 

 Potential Funding Sources .................................................................................... 51 B
C. Affordable User Fees .......................................................................................
D. System Costs ...................................................................................................
E. Rate Schedules..................................................................................................... 60 
 
CHAPTER 12 – PERMITS, AGREEMENTS, ENVIRONMENTAL COMPLIANCE 

EEDS  N
A. Permits ....................................................................................
B. Agreements........................................................................................................... 62 
C. Environmental Compliance Needs ........................................................................ 63 
 
CHAPTER 13 – ROLES AND REGULATORY REQUIREMENTS 

. District Formation .................................................................................................. 64 A
B. Role of the Operator.............................................................
C. Role of District Administration ............................................................................... 65 
D. Regulatory Requirements...................................................................................... 66 
 
CHAPTER 14 – CONCLUSIONS AND RECOMMENDATIONS 
A. Summary............................................................................................................... 68 
B. Conclus
C. Recommendations .......................................
D. Timeline.........................................................

A
 

ices 



 

1 

CHAPTER ONE 
INTRODUCTION 

 
A. SCOPE OF STUDY 

 
Engineering Associates was retained by the Wyoming Water Development 
Commission to conduct a Level I Study to evaluate the possibility of servicing a rural 
area approximately one mile west of the Town of Thermopolis with potable water. 
This area encompasses over 22,000 acres in the lower Owl Creek Drainage.  
Specific items to be completed under this study were to determine the serviceability 
f this area by performing the following: o

 
• Evaluate existing and potential water sources for this area 
• Determine appropriate water system scenarios to economically service this 

area  
• Determine appropriate service area boundary 

ipated for this area • Predict population growth and water demand antic
ernative scenarios • Develop cost estimates for Alt

• Select preferred alternatives  
• Finalize costs for preferred alternatives 

s • Complete economic analysis of “ability to pay” for preferred alternative
• Provide funding scenarios for proceeding with design/construction of 

preferred alternatives 
• Itemize permits, easements, etc. necessary for preferred alternatives 

 
B. BACKGROUND INFORMATION 

 
The Owl Creek Users Group is located in Hot Springs County within the Big Horn 
Basin, approximately 1 mile west of Thermopolis.  The entire area encompasses 
over 22,000 acres.  The area is mostly bottom land with both irrigated farmland and 
sage grassland. There is a small (83-lot) residential subdivision and numerous larger 
landowners that have established an interest group to pursue the possibility of 
becoming or joining a District.  Lorraine Quarberg of the Thermopolis Economic 
Development Company (EDC) indicated that the EDC has had several meetings 
with this group and they are gathering momentum towards becoming a District.  
They are also considering the possibility of joining South Thermopolis Water and 
Sewer District as an enlargement to that existing District. 
 
Owl Creek has approximately 258 residents with many of those individuals working 
in either Thermopolis or Worland.  
 
In 2001, the per capita income in Hot Springs County was just over $25,000.  It is 
likely that many in Owl Creek have lower incomes than the Hot Springs County 
average based on discussions with local residents.  Identifying viable funding and  
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potable water system is an 

C. ONS, AND TERMINOLOGY 

s 
uality 

I onstruction Cost Index 

 er day 

  

am 
  

  Investment Board 

  Program 

 Water Development Commission 

D. 

he 

backup data used to determine alternatives and recommendations.    

the ability of the study area residents to pay for a rural 
important component of this project. 
 
ABBREVIATIONS, DEFINITI
 
AC   Acre 
ADD  Average Daily Demand   
BRC  Business Ready Community Program 

 GrantCDBG  Community Development Block
 QDEQ  Department of Environmental

EA   Engineering Associates 
g unit EDU  Equivalent dwellin

ENR CC  Engineering News Record C
FPS  Feet per second 
GPCD  Gallons per capita p
GPD  Gallons per day 
GPM  Gallons per minute 
HDPE  High density polyethylene pipe
HGL   Hydraulic grade line 

rogrMAP  Midwest Assistance P
MDD  Maximum Daily Demand
MG  Million gallons 
MGD  Million gallons per day 
NA   Not applicable 
NESC  National Environmental Services Center 

ce O&M  Operation and maintenan
IBOSL  Office of State Loans and

PRV  Pressure reducing valve 
PSI  Pounds per square inch 

lve PSV  Pressure sustaining va
RCAP  Rural Community Assistance
RUS  Rural Utilities Service 
SRF  State Revolving Fund Loan 
WRWA  Wyoming Rural Water Association 
WWDC  Wyoming

 
PROJECT NOTEBOOK 
 
All data required to recreate the information shown in this report is included in t
Project Notebook.  This information includes backup data for basic modeling, 
pipeline parameters (diameter, length), demands, printouts of data for various 
alternatives, population information, zoning and land use information, and other 
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CHAPTER TWO 
SERVICE AREA IDENTIFICATION 

 
. STUDY AREA A

 
The study area for this report includes readily identifiable residential properties within 
the Owl Creek area. This area takes into account the requests from the Owl Creek 
Users Group.  We processed the requests from this group and then performed a field 
visit to collect data on the number of houses in this area.  The population for this area is 
iscussed in Chapter 4.  d

 
The boundary for this study area was found by comparing the existing land use, the       
input from the Owl Creek Users Group, the potential land use for future                         
development, and the cost analysis of providing drinking water to the area when             
taking into account the limiting physical features (i.e., tank locations on hills).                
Projected demands are discussed in Chapter 4.  There are no anticipated new               
subdivision developments planned in the Owl Creek area at this time.  The study            
area is that area along Highway 120 from the Thermopolis Town Limits to State Hwy      
170, and the lower Owl Creek drainage area, including those lands along the                  

issouri Flats Road and State Hwy 170.    M
 

. SERVICE AREA COMPARISON    B
 
The map below shows both “Initial” service area and “Future”.  The initial service are 
represents the area currently being considered by the Hot Springs County 
Commissioners for District formation.  All lands within the proposed service area were 
considered when generating demands for modeling the new water system.  In addition, 
a modest growth rate for further development was considered to ensure the proposed 
system is capable of expanding to fit future needs.  An additional map of the proposed 
future limit of the study’s service area is included in the Appendix. 
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CHAPTER THREE 
LAND USE PLANNING 

 
A. EXISTING ZONING 

 
There is no current zoning in the Owl Creek area.  Hot Springs County has not 
eveloped a zoning plan that encompasses the County lands. d

 
B. CURRENT LAND USE  

 
About 26 percent of the land within the Owl Creek service area is developed, or 
un-developable. Un-developable land includes roads, canals, intermittent and perennial 
streams, and steep hills.  Developed land includes houses, driveways, and lawns. The 
total area within the study area is approximately 24,000 acres.  Approximately 17,656 
acres remain undeveloped. For our current study, this area has been assumed to grow 
at a rate of 2.0% per year, as discussed in the following chapter.  Land uses in rural 
reas such as Owl Creek are generally agricultural and residential.   a

 
There is also a small subdivision of 83 lots called Sage Valley.  This subdivision has 
approximately 18 residences with a potential for 65 more lots that can be developed.  
The developers of this subdivision still own 35 lots and have financed 17 others.  These 
lots will be used for residential purposes.  Additional water distribution facilities, 
including pumping and storage, will be needed within this subdivision to service all 83 
lots due to the elevation difference from the planned route of the new pipeline along the 
highway.  The subdivision generally rises up to the south and east as it leaves the 
ighway and line pressure will be minimal as it passes this location. h

 
A potential future user in this system is a small commercial subdivision, platted along 
Highway 120 immediately west of Thermopolis many years ago.  This development may 
see some activity if potable water becomes readily available.  This area consists of 24 
lots averaging 0.33 acres each. All lots have highway frontage.  There is no heavy water 
users predicted for this area so they have been counted as 1 equivalent dwelling unit 
(EDU) per lot. DEQ requires a minimum normal system pressure of 35 psi for any and 
all users.  The existing Thermopolis distribution system can not supply that required 
ressure.  DEQ does permit pumping to individual houses under special circumstances. p

 
. LAND USE SUMMARY C

 
and use projections for the year 2036 were calculated using the following information: L

 
• The residential development of land in and around the study area will        

     occur in proportion to the projected population growth (2.0% per year).    
• Growth will be distributed in proportion to current land use patterns within 

 the study area. 
 



 
formation on the existing and projected dev
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eloped areas of the Owl Creek area is 

 

ACREAGE DATA B  LAND REA

In
summarized in the following table. 

TABL  3.1 E
Y  USE A  

Land 20
Developed Developed 

2036 – Total Future 
Devel cres 

 

06 – Current 
Use Acres 

2036 - 
Additional 

Acres 
oped A

Agricultural/Residential 261.5 212.1 473.6 
Totals 261.5 212.1 473.6 

 
 

TABL  3.2 E
TOTAL ACRES: DEVELOPED, UNDEVELOPED, AND UNDEVELOPABLE 

 
2006 INFORMATION

GENERAL DESCRIPTION TOTAL DEVELOPED UNDEVELOPED
ACRES ACRES UNDEVELOPABLE* ACRES

Agriculture/Residential 23,938.6 261.5 6,021.3 17,655.9
Total= 23,938.6 261.5 6,021.3 17,655.9

* Includes canals, intermittent and perennial streams, steep hill sides, highways, and roads

2036 INFORMATION
GENERAL DESCRIPTION TOTAL DEVELOPED UNDEVELOPED

ACRES ACRES UNDEVELOPABLE* ACRES
Agriculture/Residential 23,938.6 473.6 6,021.3 17,443.7

Total= 23,938.6 473.6 6,021.3 17,443.7

* Includes canals, intermittent and perennial streams, steep hill sides, highways, and roads
 
 
D. FUTURE LAND USE 
 
The Hot Springs County Commissioners have contracted for a study to find a new 
location for the County General Aviation Airport.  Recent public meetings have prov
information that the leading location at this time is on land north and west of the 
intersection of Hwy 120 and State Hwy 170.  This area is included in the proposed 
service area identified in this study.  No fire flows are required for a general aviation 
airport.  Therefore, this proposed use would not require significant volumes of water.  A 
reasonable water use estimate mi

ided 

ght be on the order of 2 to 5 equivalent residential 
units. 
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CHAPTER FOUR 
WATER DEMAND PROJECTIONS 

 
. HISTORICAL DATA A

 
There is no historical water use data available for the Owl Creek area.  This proposed 
area has no currently existing public water system.  Individual wells serve some of the 
homes in this area.  While some of these wells are permitted, water usage can not be 
quantified since the amounts from these wells range from 5 to 25 gpm.  Many residents 
haul potable water.  Combined uses of well water and hauled water make it impossible 

 quantify current water usage. to
 

. WATER DEMAND VARIATIONS B
 
The following community water use data for small Big Horn Basin communities was 

anscribed from the State of Wyoming 2004 Water System Survey Report. tr
 

TABLE 4.1 
DEMAND AND PEAKING F CTOR CO PARISONA M

     

Community Population ADD 
(GPCD) 

MDD 
(GPCD) 

MDD 
Peaking 
Factor 

Burlington 274 200 370 1.85 
Lucerne 100 200 350 1.75 
Northwest Rural 4812 145 290 2.00 
Red Lane 120 227 312 1.37 
Average 1327 193 331 1.74 

 
Since the Owl Creek residents haul water or buy water from commercial operators or 
the Town of Thermopolis for drinking purposes, there are no records for peak hour or 
peak day demands.  Peaking factors were estimated from available demand information 
and factors found in engineering literature.  The actual calculations and assumptions 
are included in the Project Notebook.  For the purpose of this Level I study, we chose 

DD of 200 gpcd and MDD of 400 gpcd, with an MDD peaking factor of 2. A
 
A summary of the peaking factors we chose for the Owl Creek study are shown in Table 
4.2.  The peaking factor for the estimated maximum day demand for Owl Creek is a little 
higher than the average shown in Table 4.1.  The proposed conservative peaking factor 
is justified by the lack of any usable records related to Owl Creek water use, cost of 
water from Thermopolis system, and water usage predicted for this rural area.  The 
esign peaking factors selected are as follows: d
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RS
TABL  4.2 E

PEAKING FACTO  
 

Maximum Day Demand
Average Day Demand 

 = 2.0

   
Peak Hour Demand

Average Day Demand = 4 

   
Peak Hour Demand

Maximum Day Demand 
= 2.0 

 
 
 
C. PROJECTED DEMANDS 
 
In order to evaluate future demands for the Owl Creek water system, it was necessary
to project population to 2036.  Data was analyzed from current land ownership, 
assuming 2.3 people per house.  Previous water studies were analyzed to determine 
growth since there is no previous Census data for the service area.  These studies used
a 1.5% to 2.0% growth for rural areas.  Also we considered the growth for Northwest 
Rural Water District in Park and Big Horn Counties.  Comparing this information, a 2% 
annual rate was used.  This whole study area, which includes the possible future airport,
Sage Valley, and commercial subdivision, is projected to grow at the 2% annual ra
Level II study could further refine this projected rate.  However, population growth 
patterns across Wyoming have significantly shifted in recent years.  The following 
population estimates were calculated using a gr

 

 

 
te.  A 

owth factor of 2.0% per year for the 
entire proposed service area: 

POPULATION PROJECTIONS
TABLE 4.3 

Year Pop on ulati

2006 258 
2010 279 
2015 308 
2020 340 
2025 375 
2030 414 
2036 467 



 
Water demands were also researched from an analysis of data collected from the book 

ommunity Water Systems Source Book”, by Joseph S. Ameen, 3rd Addition.
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  This 

 
m per service connection.  The 

ble below shows both demand levels for 2006 and 2036, based on Table 4.3 
2.3 persons per home. 

 
 

TABL
PROJECTED DOMEST TER AND

“C
engineering literature shows that the Maximum Instantaneous Flows for 100 residences 
served would be 1.5 gpm per home.   
 
However, the data from similar systems in the Big Horn Basin suggest that the Average

aily Demand (ADD) for this system should be 0.32 gpD
ta
population numbers divided by 

E 4.4 
IC WA  DEM S 
 

Total Projected Water Demand ADD 
(GPM) 

MDD 
(GPM) 

ADD 
(GPM) 

MDD 
(GPM) 

2006 2006 2036 2036 

GPM 36 72 65 168 

GPCD 200 399 200 520 

 
 
D. FIRE FLOWS 
 
No fire flow demands will be met by this proposed system.  Rural water users cannot
afford the cost of pipeline and storage upsizing necessary to accommodate fire flows. 
This is typical for rural

 

 water systems in Wyoming.  Wyoming Water Development 
Commission and Rural Utilities Service do not normally fund fire flow for this type of 
project. 
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CHAPTER FIVE 
EXISTING WATER SUPPLIES 

 
 

.  HAULING WATER A
 
Many residents in the Owl Creek area haul potable water from Thermopolis.  This water 
is purchased from the Town at their water drop located near the Town’s water treatment 
plant.  This process requires a substantial investment in hauling equipment.  A pickup 
truck and bumper-hitch trailer with a portable water tank are a minimum.  Others use a 
larger farm truck and tank to haul their water.  Hauling 1500 to 3000 gallons of water per 
trip may result in trips every three to five weeks, depending on the number of users and 
whether an auxiliary water source for non-drinking water use is available.  This process 
is further complicated by cold weather, bad road conditions, mechanical problems, and 
time commitments to accomplish this work.  Costs for this water source use may vary 

om $150 to $300 per month or more when all related costs are accounted for. fr
 

.  LOCAL WELLS B
 
There may be isolated instances of acceptable water quality from individual shallow 
wells at some residences.  Springs are also a possible source of water in some 
locations.  Both of these sources present potential problems of reliable quantity and 
quality over the life of the facility.  They are susceptible to outside influences ranging 
from drought to wildlife and livestock contamination from storm and snowmelt runoff.  
Many factors impact the costs for these systems.  They range from $3000 to $5000 for 
well drilling.  Costs for pumps and electricity must also be considered.  Using poor 
quality water in regular household appliances will certainly shorten the life expectancy of 
clothes and dishwashers, as well as hot water heaters.  The inconvenience of having 
these appliances quit at inopportune times adds to the overall cost of utilizing these 

pes of water sources. ty
 

.  SURFACE WATER C
 
Owl Creek is the only locally available surface water source.  It has been severely 
affected by the drought over the past number of years.  Irrigators with water rights have 
experienced shortages on a regular basis.  It is not reasonable to consider the 
possibility of establishing a surface water source-based system in this area due to these 
circumstances.  Anchor Dam could be considered a failed attempt to create upstream 
storage for capturing runoff for later use.  Even if this reservoir could be successfully 

abilitated, irrigation water rights would have significant priority for that water. reh
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CHAPTER SIX 
POTENTIAL WATER SUPPLIES 

 
 

. TOWN OF THERMOPOLIS  A
 
The Town of Thermopolis treated water delivery system consists of over 118,000 linear 
feet of pipelines.  The Town of Thermopolis currently takes raw water from the Big Horn 
River and mixes it with water from three shallow water wells to feed the existing water 
plant.  The plant is currently configured to be operated with split treatment to minimize 
chemical costs and maximize the operational efficiency.  Having both a ground water 
and surface water source is ideally suited for use of a split treatment mode of operation. 
For Thermopolis, a logical split treatment scheme is one in which some portion of the 
ground water would bypass the primary clarifier and go directly into the secondary 
clarifier.  The remaining ground water and all of the river water is softened to 50-70 mg/l 
in the primary clarifier such that the blended water has the desired hardness and 
alkalinity.  Thermopolis uses the split treatment scheme during the summer months.  In 
the off-season, partial softening of the total flow is used to achieve the desired finished 
water hardness.  The Thermopolis Water Treatment Plant is a conventional lime/soda 
oftening plant.   s

 
This water plant has registered a peak flow of 3.11 MGD in July, 1995.  When this 
record peak flow is adjusted by the current population, the peak flow is found to be 
nearly 3.0 MGD.  The calculated MDD is 2.940 MGD.  The Town of Thermopolis Water 
Plant is rated as a 5-MGD plant.  Thermopolis water rights, coupled with Burec Boysen 

eservoir water contracts, can exceed the 5-MGD plant capacity. R
 
The Thermopolis Town Council issued a letter of support for this study of the Owl Creek 
Service Area.  They have not been approached for a firm commitment to supplying the 
Owl Creek area with potable water at this time.  The minimal demand expected for Owl 
Creek would not significantly impact the Town water system.  The proposed demand 
would be an increase of 7% on the Town’s current MDD.  It should be noted that the 
actual increase to the Town’s water demand will likely be less than the 7% noted above 
ecause many Owl Creek residents currently haul water from the Town’s water plant.   b

 
A recent discussion by the Big Horn Regional Joint Powers Board suggests that the 
Lucerne/Kirby water, currently supplied by the Town of Thermopolis, may switch over to 
being supplied by BHRJPB sometime in the future.  If this occurs, that previously 

bligated water would likely cover the needs of the Owl Creek users. o
 

. LUCERNE WATER & SEWER DISTRICT  B
 
Construction of the Lucerne Water & Sewer District began in 1982.  It was to serve local 
residents north of Thermopolis along Hwy 16/20.   The main transmission line is 13 
miles long.  The system purchases potable water from the Town of Thermopolis.  The 



 
Lucerne system delivers water from the north edge of the Thermopolis Town Limits 
orth to the Town o

11 

f Kirby.  It has 70 to 80 direct customers plus the water sold to Kirby 

nection too costly for further consideration.  See the Appendix for a map 

 

 

m Lucerne.  Expansion to the Burlington and Otto areas is also being 

1. 

 

2. 

n
for their residents. 
 
A brief analysis was completed for connection to the west limit of the Lucerne system to 
provide water to the Owl Creek area.  A main transmission line of 35,100 linear feet and 
a pump station were necessary to deliver Town of Thermopolis water to Hwy 120 from 
the Lucerne pipeline.  Comparing this with other options for water delivery to Owl Creek 

akes this conm
of this layout. 
 
C. BIG HORN REGIONAL SYSTEM 
 
The Big Horn Regional Joint Powers Board (BHRJPB) was formed in 2001 with 
representatives from Thermopolis, Worland, Greybull, Basin, Lucerne Water and Sewer 
District, Washakie Rural Improvement and Service District, and the South Big Horn 
Joint Powers Board.  This Board has been involved with numerous studies by a variety
of consultants analyzing various sources of supply as well as other water storage, 
treatment, and transmission improvements throughout the Big Horn Basin.  Currently, 
the “Northern Supply Pipeline” is under design/construction, which will provide primary, 
supplemental, and emergency water supply from the Worland Wells to Greybull, South 
Big Horn Joint Powers Board, Basin, Worland, and Washakie Rural Improvement and 
Service District. The Northern Supply system is currently being evaluated for service to
Lucerne Water and Sewer District.  The Town of Kirby may consider taking Northern 
upply water fros

considered.    
 

In conjunction with design efforts for Washakie Rural, Engineering Associates 
has designed the Phase 4 Washakie Rural System so that 100 gpm, in static 
conditions, is available for supply to Kirby and Lucerne from the Winchester area 
near the Washakie/Hot Springs County line.  The design of a pipeline to connect 
the Washakie Rural pipe system to Kirby/Lucerne is currently being considered. 
This option is mentioned in this report due to the potential source of water that 
would be “freed up” from the Town of Thermopolis water plant capacity, if Kirby 
and Lucerne connected to the BHRJPB and WRISD systems.  

 
Information regarding the Big Horn Regional System was developed in the recent 
Technical Memo provided by Weston Engineering, “South Big Horn Basin Water 
Supply Alternatives Interim Analysis” dated July 2006 (see following page).  One 
option investigated in that memo was to replace the Thermopolis Water 
Treatment Plant as a water source for the Town.  An estimated cost to construct 
a 5-million gallon per day plant was $12 million. This cost only includes the cost 
for the treatment plant.  The cost for new wells or receiving water from Big Horn 
Regional would be an additional expense.  Estimated costs per EDU (or tap) for 
this option was $9.36/EDU/month.  It is unclear at this time if that option would 
represent a cost saving for Thermopolis water users. 
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 More information was developed in the “Hot Springs Rural – Worland Pipeline
Regional Water Supply Project – Level II Study” by BRS, Inc., Forsgren 
Associates, Inc., and Lidstone and Associates, Inc., dated November 2004.  
There were two test wells drilled during the preparation of this BRS study.  Below 
is a ge

 

d 

 
ted 6.5 

3. 

for a 

n 

 in the report will have on future costs to 

neral summary of those findings: 

The first test well was Wildhorse Butte Well, which is located 13 miles 
southeast of Thermopolis.  Results from the test well showed the well 
went 900 feet deep and was located in the Madison Formation.  The yiel
was 65 gpm and the total dissolved solids were 441 mg/l.  The well was 
considered unsuitable due to shallow depth and inadequate yield. 

The second test well was the Buffalo Creek Well #2, which is loca
miles southeast of Thermopolis.   

 
Currently, Weston Engineering is completing another Level II Study of the 
Southern Big Horn Regional System.  Their project scope includes testing and 
redevelopment of the Buffalo Creek Well #2, as well as siting and possibly drilling 
several other test wells.  They will also be providing data and updating costs 
possible pipeline to connect Kirby/Lucerne with the Washakie Rural System 
and/or any other piping improvements that might be related to a new water 
source for Thermopolis and its surrounding communities.  This project is in the 
early stages, and information should be available sometime late this year.  Whe
this report is available, it should be reviewed to determine the impacts various 
water source options determined
consumers in this area. 

 
he recent Technical Memo provided by Weston Engineering, “South Big Horn Basin T

Water Supply Alternatives Interim Analysis” dated July 2006, states: 
 

To test the hydrogeologic characteristics and water yielding potential, a well wa
drilled and completed in Buffalo Creek Monocline.  The well was drilled with a 16 inch 
diameter borehole for the production casing to a total depth of 866 feet.  After setting 
866 feet of 10 ¾ inch-diameter casing with centralizers in this borehole, the casing was 
emen

s 

 then 

 

c ted in place with approximately 750 sacks of Class G cement.  The well was
drilled an 8 ¾ inch diameter borehole to a depth of 1,068 feet. 
 Buffalo Creek Well No. 2 was re-entered by WESTON in early 2006 for the 
purpose of well development and pump testing.  The well was airlifted for 72 hours to 
remove any remaining lost circulation materials.  After the well was fully developed, a 
200 HP submersible pump and motor was installed in the well to conduct a long-term 
pump test.  After conducting a step-rate test, a 25-day long-term pump test was run at 
rates of 700 and 800 gpm.  The test was initiated at the 700 gpm rate and at the end of
the 11th day of testing the drawdown was 275 feet.  The pumping rate was then 
increased to 800 gpm for the remaining 14 days.  At the end of the test the drawdown 
was 350 feet.  The well fully recovered to the pre-test water level in only 280 minutes, 
which indicated the aquifer is highly prolific and was not impacted by 25 days of 
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r) and the associated alluvial aquifer is one of the primary sources of water in the 
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p g.  The long-term testing program demonstrates that the long-term yield 
well is at least 800 gpm. 
 Overall, the quality of water developed from Buffalo Creek Well No. 2 is 
excellent, with a total dissolved solids of 440 mg/L.  The water also contains iron 
bacteria at a concentration of 2,300 CFU/mL.  A mild hydrogen sulfide odor is present in 
water freshly produced from the well and is likely caused by the presence of iron 
bacteria that can be easily treated. 
 We note that the Buffalo Creek Well water has a relatively high measured 
hardness of 376 mg/L, mostly reflective of calcium (89 ppm).  While considered high, 
this degree of hardness is not uncommon and does not effect the safety of drinking 
water.  As such, EPA does not regulate water hardness.  This degree of hardness ma
however, increase maintenance associated with the distribution system. 
 The high level of total dissolved solids and hardness make use of the Buffalo 
Creek well water without some form of softening somewhat questionable since most 
residents are accustomed to water from the Thermopolis Treatment Plant that has a 
hardness of 100 to 120 mg/l.  Many residents and businesses will likely feel the need to 

stall domestic water softeners to minimizin
dishwashers and laundry faciliti
 
D. LOCAL GROUNDWATER  
 
The proposed Owl Creek Rural Water System area is hydrogeologically located at the 
base of the Owl Creek Mountains at the southern boundary of the Big Horn Basin. On
local scale, the service area is bordered to the north and east by the Thermopolis 
Anticline and to the south by the northern flank of the Owl Creek Mountains. Several 
smaller northwest trending structural features extend basinward from the base of the 
mountain which adds to the structural complexity of the area. The more prominent of 
these features are the Anchor Anticline, Embar Anticline, and Owl Creek Anticline. T
Owl Creek Anticline defines the western boundary of the proposed Owl Creek Rural 
Water System area. Surficially, the dominant feature in the service area is the Owl 
Creek drainage basin. The alluvial and terrace deposits associated with this drainage 
system outcrop throughout most of the proposed service area (See Figure 1 at end of 
haptec

area. 
 
In the proposed Owl Creek Rural Water Supply service area, there are 167 wells on 
record with the Wyoming State Engineer’s Office. The locations of these wells (located 
to the nearest quarter quarter of a section) are shown in Figure 2 at the end of the 
chapter. Out of these 167 wells, there are 27 wells that have either been recently drilled
or have not been drilled as of this date as there has been no Statement of Completio
(U.W. 6 Form) filed. Based on the location of the wells, the surface geology and the 
depth of the wells, it appears that approximately 91 of the area wells have been 
completed in the shales and sands of Cretaceous age or older formations that outcrop 
and/or subcrop beneath the Quaternary deposits in the area. The remaining wells have 
been completed in the Quaternary alluvial deposits (Bottomland and Bench Deposits – 
See Figure 2). The density of the wells and the number of different aquifers developed 



 
y these domestic and stock wells is a good indicator of the quantity and quality of 
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b
groundwater that is available in the shallower aquifer systems.  
 
In the study area there are six potential aquifers, based on production from other areas 
in the state, that appear to be capable of yielding groundwater of acceptable quality an
have sufficient yield to meet the anticipated demand of the proposed rural system 
(approximately 40 gpm). These six aquifers are: 1) the alluvial aquifer; 2) sands in the 
Cretaceous Frontier Formation; 3) sands in the Cloverly Formation; 4) The Jurassic 
Nugget Sandstone; 5) the Pennsylvanian Tensleep Formation; and, 6) the Mississippian 
Madison Aquifer. Typically included in the Madison Aquifer is the underlying Ordivician 
Big Horn Formation and the overlying Darwin Sandstone (where present). In addition t
these six aquifers, there may be a potential to develop groundwater from sands in th
Jurassic Morrison and Triassic Chugwater Formations and the Permian Phosphoria 
Formation. These latter formations generally do not have a history of yielding high 
quality water in other areas of the state and are generally not considered as promising 
groundwater sources. Several wells and/or springs do produce from these formations in 
the study area, and they therefore, will be touched upon briefly here. Each of these 
otential groundwater sources will be discussed in the order p

starting with the youngest, th
 
Quaternary Alluvial Aquifer 
In the study area the unconfined alluvial aquifer is present in the outcropping 
bottomland (flood plain) and bench (terrace) deposits. As shown in Figure 1, the 
Quaternary deposits comprise an area approximately 3½ miles wide near the center
the proposed service area – upstream from the confluence of Mud Creek. These 
deposits however, narrow considerably to the east where they are less than ½ mile 
wide. Although classified here as one aquifer, the terrace deposits, due to the elevatio
may not be in hydraulic interconnection with bottomland (flood plain) aquifer system. 

he alluvial system in the 
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Ogle, Kathy Muller, 1996, Grou

Investigations Report 96-4253 

Ogle, Kathy Muller and Roger W. Lee, 1994, Activities and Summary 
Statistics of Radon-222 in Stream- and Ground-W
Basin, North-Central Wyoming, September 1991 through March 1992; 
U.S. Geological Survey Open-File Report 94-93 

Cooley, Maurice E and William J. Head, 1982, Hydrogeologic Featu
the Alluvial Deposits in the Owl Creek Valley, Big Horn Basin, Wyoming; 
U.S. Geological Survey Water-Resources Investigations 82-4007. 

 
The alluvium in the Owl Creek drainage is comprised of sands, gravels, silts and clay
Generally, the thickness is between 20 and 40 feet (Cooley, 1982). As mentioned
previously, nearly 50 percent of the wells in the proposed rural water supply service 
area are completed in the alluvial aquifer. In addition to the numerous stock and 
domestic wells, there were 7 irrigation wells producing from the alluvial aquifer. Ogle 
(1992) reports that these irrigation wells are no longer being used for irrigation purposes
due to the quality of water. The listed production from these wells on record with the 
Wyoming SEO ranges from 75 to 790 gpm. Plafcan and Ogle (1994) list the production
potential of the alluvial aquifer to generally be less than 50 gpm. One well has a listed 
production of 2,000 gpm, however, this permit has been canceled. Cooley and Head 
(1982) in their investigation listed the hydrogeologic properties of three of these alluvial 
irrigation wells (P55G, P354G and P355G) as tested by Berry and Littleton (1
These wells are located in Section 7 and 17 of Township 43 North, Range 96 West. T
pumping rate listed by Cooley and Head (1982) for these three wells varied 
considerably from that on record with the SEO. The production rate for P55G well is 
listed as unknown by the SEO; this was pump tested at a rate of 156 gpm by Berry
Littleton (1961). The two Sanford wells (P354G and 355G) were pump tested at rates of
162 and 170 gpm. Their adjudicated yield with the SEO is 750 and 790 gpm. The 
specific capacity of the alluvial aquifer (based on the results of the pump tests reported 
by Berry and Littleton (1961) ranges from approximately 10 gallon per minute per foot of
drawdown (gpm/ft) to 70 gpm/ft. Therefore, depending upon the saturated thickness of
the aquifer (generally less than 20 feet), the production potential from this aquifer could 
approach 500 gpm, although, wells capable of producing a couple of hundred gallons 
per minute would be more typical. The hydraulic conductivity of the aquifer, as reported 

y Berryb
ft/day). 
 
The quality of the alluvial aquifer in the proposed service area is poor. Cooley and Hea
(1982) reported the quality of the water produced from the alluvial aquifer to be better 
west of the Embar Ranch (Section 7, T43N, R98W). The alluvial aquifer water is ver
hard (range from 290 to 1,700 mg/l as CaCO3). The water also contains excessive 
concentrations of dissolved solids (range from 587 to 11,100 mg/l). As mentioned 
previously, wells with dissolved solid concentrations less than 1,000 mg/l are found 



 
primarily west of the Embar Ranch area (Cooley, 1982). The water contains large 
oncentrations of calcium, bicarbonate, sodium and sulfate. The sodium levels range 
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hich had reported yields of over 150 gpm and the saturated thickness was over 

c
from 89 to 1,287 mg/l and the sulfate levels range from 200 to 5,800 mg/l.  
 
Ogle (1992) in her study subdivided the Owl Creek basin into three subbasins based 
upon the quality of the surface water. The quality of the water degraded in the 
downstream direction and the proposed Owl Creek Rural Water Supply service ar
located in the downstream subbasin where the quality of the surface water is the 
poorest.  The degradation of the quality of the surface water, as with that of the 
groundwater in the alluvial aquifer is believed to be impacted by the interconnection 
between the surface water and the groundwater, return flows from irrigation and 
leakance (water migrating upward) from the underlying aquifers. In the proposed service
area and the lowest subbasin as defined by (Ogle, 1992), the alluvium overlays 
predominantly the Cody Shale and the Frontier Formation. Groundwaters from both of 
these formations are typically very poor and are high in dissolved solids, sodium and 
sulfates. Therefore, the alluvial deposits which originate from these lithologic formations 
and/or the upward leakance from aquifers within these two formations will severely 
egrade the groundwater quality in the alluvial aquifer. Hurley (July 2004) reported that d

her sampling results were in agreement with those presented by Ogle (1992). 
 
In addition to the chemical quality of the water, development of an alluvial water system 
may also be negatively impacted by surface water effects (groundwater under the 
influence of surface water). If an alluvial aquifer was determined to be the target source 
for the proposed service area, the wells should be located at a distance away from Owl 
Creek to minimize the direct interconnection between the surface water and the 
groundwater systems. The wells should also be located in an area where the saturated
thickness of the aquifer is the greatest. One such area would be near the contact 
between the bench deposits and the bottomland deposits as shown in Figure 1 just to 
the south of the Thompson Reservoirs near the center of the proposed service area. 
This is in the general area of the three irrigation wells pump tested by Berry and Littleton 

961) w(1
20 feet. 
 
Cretaceous Frontier Aquifer 
The Frontier Formation outcrops or subcrops beneath the bottomland alluvium in the 
southern half of most of the proposed service area except for the very eastern service 
area region. The Frontier is comprised of lenticular fine- to medium-grained sandstone 
and conglomeratic sandstone beds alternating with shale and lesser amounts of 
bentonite (Plafcan, 1994).  The thickness of the Frontier Formation is between 450 and 
700 feet (Plafcan, 1994) and generally dips between 6° and 10° to the northeast (Berry 
and Littleton, 1961), except where it has been modified locally by smaller anticlinal or 
synclinal folds (See Figure 1). Numerous stock and domestic wells within the proposed 
service area are completed in the Frontier Formation. Due to the tight nature and/or 
clayey sandstone (low permeability), the production potential from the Frontier Aquifer is 
marginal. The production from the wells completed in the Frontier Aquifer range from 1 
gpm to 75 gpm as reported by the SEO. Production from the majority of these wells is in 



 
the 10 to 25 gpm range. Plafcan and Ogle (1994) in their study listed the production 
from 14 Frontier wells located in Hot Springs County, Wyoming. The largest production 
from these wells was 38 gpm, the remainder of the wells had production of less than 9 
gpm. Three pump tests were performed on wells completed in the Frontier Formati
the Wind River Indian Reservation as reported by McGreevy, Hodson and Rucker 
(1969). The specific capacity from all three of these Frontier Formation wells was 
around 0.1 gpm/ft. With this type of specific capacity, a well producing at the desired 
flow rate of 40 gpm for the Owl Creek Rural Water service area would have an 
associated drawdown of approximately 400 feet. Groundwater in the Frontier has been 
documented to be under artesian conditions in some areas of the proposed service area 
and under water table conditions in other areas. Generally the depth to water in wells 
ompleted in the Frontier in the
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 proposed service area will range from approximately 20 

ntier Formation will degrade basinward away from the outcropping recharge 
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 had dissolved solid concentrations of 4,600 mg/l.  

c
feet to 50 feet (Plafcan, 1994). 
 
The quality of the water produced from the Frontier Formation, like that of the alluvial 
aquifer, is poor. Generally, the water produced from the Frontier is a sodium/sulfate-
bicarbonate type. It is generally very hard with concentrations of total dissolved solids 
above 1,800 mg/l. Water quality from wells producing in the Frontier Formation in the 
general area of the proposed service area as reported by McGreevy and others (1969), 
Plafcan and Ogle (1994) and Berry and Littleton (1961) had TDS concentrations ranging 
from 1,800 to 4,600 mg/l, sodium levels of 270 to 1,510 mg/l, sulfate concentrations of 
1,100 to 2,700 mg/l and hardness of 58 to 1,750 mg/l as CaCO3. The quality of water in 

e Froth
areas. 
 
Because of the low permeabilities associated with this aquifer, a well drilled to a depth 
of approximately 500 feet will be required in order to accommodate the anticipated 
drawdown necessary to achieve a pumping rate of approximately 40 gpm (service area 
design rate). In order to penetrate this thickness of Frontier Formation, the well will need 
to be located slightly basinward away from the recharge area. A well located in Secti
, Township 8 North, Range 4 East (Figure 2), which is less than a quarter of a mile 7

from the Frontier outcrop, still
 
Cretaceous Cloverly Aquifer 
The Cloverly Formation outcrops to the south of the proposed service area along the 
northern flank of the Owl Creek Mountains. The closest outcrop of the Cloverly 
Formation in the proposed service area occurs along the south side of the North Fork o
Mud Creek in Township 43 North, Range 97 West (Berry and Littleton, 1961). Plafcan
and Ogle (1994) describe the Cloverly as being between 85 and 470 feet thick and 
composed of three units; an upper sandstone, a middle shale, and a lower lenticular, 
conglomeratic sandstone. The upper sandstone unit is often referred to as the Dako
while the lower conglomeratic unit is termed the Lakota. The Thronburg No. 1 well 
located in Section 16, Township 8 North, Range 8 East (south central region of the 
service area) penetrated 190 feet of the Cloverly Formation. The Cloverly in the 
Thronburg well was penetrated at a depth of 1,065 feet below ground level. A narrow 
band of the Cloverly Formation outcrops in the very eastern edge of the service area 
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here it is exposed along the southwestern limb of the Thermopolis Anticline. The 
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overly Formation static water level in the proposed service area would be 
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w
orientation of the Cloverly is near vertical in this area. 
 
The permeability of the sands in the Cloverly is very similar to that of the Frontier 
Formation; therefore, production potential from the Cloverly will be similar to that of the 
Frontier. In the proposed service area there are very few wells that have been 
completed in the Cloverly Formation. Plafcan and Ogle (1994) list the production from 
two Cloverly wells located to the southeast and east from the proposed service area 
(Section 3, T42N, R95W and Section13, T43N, R94W) at 8 and 21 gpm.  The Cloverly 
Aquifer in the area of these two wells is confined with one well flowing and another with
a static water level of approximately 35 feet below ground level. Based on the 
potentiometric surface elevation of the well in Section 3, T42N, R95W, the anticipated 
epth to the Cld

over 300 feet. 
 
The quality of water produced from the Cloverly Formation is generally poor. The quality
improves slightly in the proximity of the recharge area. Plafcan and Ogle (1994) in their
report list the water quality of two Cloverly Aquifer wells located just to the east of the 
proposed service area (Section 3, T42N, R95W and Section 7, T42N, R94W). Both of 
these wells have concentrations of total dissolved solids over 1,540 mg/l (range from 
1,540 mg/l to 2,750 mg/l). Like the Frontier and Alluvial aquifers the Cloverly is a hard 
water (hardness range of these two wells from 740 mg/l to 1,700 mg/l as CaCO3).The 
sodium levels range from 140 to 190 mg/l and the sulfate concentration ranges from 
990 to 1,900 mg/l. One of the wells had a fluoride concentration of 2 mg/l which is at th
EPA Secondary Drinking Water MCL. In addition to these two wells, the water quality 
from two wells in the Red Hole Oil Field area north of Thermopolis (Section 28, T44N, 
R93W) were reviewed. Both of these wells are completed in the Cloverly Formation an
are similar to the Cloverly wells near the proposed Owl Creek Rural Water Supply 
service area with respect to their distance from the recharge areas. The TDS levels in
these two Cloverly wells was 1,260 and 1,630 mg/l. The sodium levels were 506 and 
418 mg/l and the sulfate levels were 493 and 837 mg/l. The hardness of the water 
roduced from these two wells was 385 mg/l as CaCO3 in one well but in the other well p

the hardness level was below the detection level. 
 
To fully penetrate the Cloverly Formation in the proposed service area, a well will need
to be drilled to a depth of over 1,200 feet. The anticipated pumping level in a Cloverl
well is approximately 700 feet (300 feet static water level plus additional 400 feet of 
drawdown). This pumping level assumes that the specific capacity of the Cloverly 
aquifer will be similar to that of the Frontier aquifer (0.1 gpm/ft); therefore, at a pumping 
rate of 40 gpm the drawdown would be approximately 400 feet. The best location for a 
Cloverly well would be along the southern boundary of the proposed service area w

e depth of the well would be shallower and the water quality better becauseth
s
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Jurassic Nugget Aquifer 
There is not a lot of information available with respect to the groundwater characteristics
of the Nugget Formation. The Nugget has been mapped as outcropping to the south of 
the proposed service area, however, most of the lithologic logs associated with the oil 
and gas wells drilled in the area do not specifically call out penetrating this formation. A
review of the geophysical log of the Thronburg No. 1 well located in Section 16, 
Township 8 North, Range 8 East indicates that there is a thick sand section above the 
Chugwater at a depth of 1846 feet to 1886 feet which may represent the Nugget 
sandstone. However, in the Thronburg well this sandstone is very tight with porosity for 
most of the section of less than 5 percent. Daddow (1996) in his report lists the Nugget 
Sandstone as a fine- to medium-grained sandstone ranging in thickness from 10 to 500 
feet. Daddow (1996) reported yields from five wells completed in the Nugget in the 
upper Trout Creek area near Fort Washakie as ranging from 10 to 90 gpm with specific 
capacity values ranging from 3.3 gpm/ft to 8.2 gpm/ft. The quality of water produced 
from the Nugget Formation, as reported by Daddow (1996) was based on the analysis 
from one well located approximately ¼ mile away from an outcrop of the Nugget. The 
depth of this well is 63 feet. The quality of the water is good with a TDS of 327 mg/l. Th
water was very hard and the water type was a calcium-bicarbonate type. Given the 
limited data available on the Nugget, the distance from outcrop and the apparent poor 
orosit

 

 

e 

y, this aquifer does not appear to be a promising target for the proposed service p
area.  
 
Pennsylvanian Tensleep Aquifer 
In the service area the Tensleep Formation is approximately 330 feet thick. It is 
comprised of tan to white massive, crossbedded sandstone although the lower section 
is more dolomitic with interbedded carbonate beds (Plafcan, 1994). In the Thronburg 
No. 1 well, the depth to the top of the Tensleep Formation was 3,261 feet below grou
level. The depth to the Tensleep will be shallower in the uplifted fold areas that are 
present outside of the immediate service area. There are no wells completed in the 
Tensleep Aquifer within the Owl Creek Rural Water Service area. The Thronburg No. 

ell was drilled approximately 137 feet into the Tensleep Formation. However, it has 
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w
since been plugged back to the top of the Triassic Chugwater Formation.  
 
There are several Tensleep wells completed outside of the proposed service area 
boundaries. Most of these wells are located along the Thermopolis Anticline which is 
located to the north and east of the service area. The groundwater in the Paleozoic 
Aquifers along this anticlinal fold is very warm and very mineralized. The springs at Hot 
Springs State Park in Thermopolis are indicative of the quality of water produced from 
the Paleozoic Aquifers along this structural feature. The concentration of total dissolved 
solids in the Tensleep Aquifer associated with the Thermopolis Anticline just north of th
service area is over 3,500 mg/l. There are several wells that have been drilled into the 
Tensleep Formation along the flexure of the Yankee Dome Anticline and the smaller 
folds which are located south of the service area (See Figure 3 at end of chapter). Two 
of these wells are the Red Canyon No. 1 well (NE¼ NW¼ Section 14, T42N, R96W) 
and the Yankee Dome No. 2 well (SW¼ SW¼ Section 12, T42N, R96W).  The depth to
the Tensleep in the Red Canyon well is 1,606 feet while in the Yankee Dome well it is 



 
1,109 feet. There is very little information regarding water quality or production from 
these two wells, however, the static water level reported in the Yankee Dome well was 
1,073 feet below ground level. The Wyoming State Engineer’s Office records report a 
tatic water level of 800 feet for this well (although this well is named the Red Canyon 
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a Tensleep well will be capable of producing the desired 
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No. 2 well in the SEO records). 
 
Production from the Tensleep Aquifer in the Thermopolis area ranges from less than 10 
gpm to over 1,200 gpm (Plafcan and Ogle, 1994 and Spencer, 1986). The developm
of secondary permeability in addition to the primary permeability increases the 
production potential. Secondary permeability is typically associated with folding and 

ulting where the brifa
folding and faulting.  
 
In the Yankee Dome Anticline area, there is very little water quality data for the 
Tensleep Aquifer, although a borehole temperature log conducted on a well named 
SWEPI LP Unit 1 indicated temperatures of the Paleozoic aquifers of less than 82°F. 
This is in comparison to the temperature of the groundwater from the Paleozoic aquifers 
along the Thermopolis Anticline which is typically in excess of 120°F (Heasler, 1985). 
Spencer (1986) reported a water analyses for the Yankee Dome No. 2 well. This well is
reported to produce from a depth of 1,073 to 1,083 feet. At this depth the groundwater 
would be originating from the Phosphoria Formation approximately 30 feet above the 
Tensleep Formation. As reported by Spencer (1986) this water is high in sulfates (1,650
mg/l) and calcium (540 mg/l) with a total dissolved solids concentration f 2,472 mg/l. 

he quality of the water in the Tensleep Formation is better near the outcrop (recharge T
area) and degrades in a basinward direction – away from the recharge zone. 
 
The most ideal location for a Tensleep well for the proposed Owl Creek Rural Water 
service area would be on or near the crest of the Yankee Dome anticline or one of the 
adjacent structures (Shelbourne Dome and Nostrum Anticline) paralleling Yankee Do
to the south of the service area boundary (See Figure 3). The depth to the top of the 
Tensleep Formation along the crest of the Yankee Dome anticline will be less than 
2,000 feet as compared to over 3,300 feet in most of the service area proper. Because 
of the folding in this area, the potential for the development of secondary permeability 
features is increased which will improve the production potential. The quality of water
although not proven, may be better along these structures because of the shorter 
distance to the recharge areas located to the south along the Owl Creek Range and 
because of the secondary permeability features anticipated which provide a less 
restrictive migration path for the water. Therefore, the water is not in contact with the 
rock formation as long and less minerals are able to be dissolved into the water. A well 
drilled near the SWEPI LP Unit 1 well would need to be approximately 1,850 feet de
to fully penetrate the Tensleep Formation. The anticipated depth to water would be 
approximately 800 feet (static water level at approximately 4,400 feet MSL). It is 
anticipated that, with the potential of encountering secondary permeability features in 

e Tensleep Aquifer, that th
discharge rate of 40 gpm. 
 



 
The Thermopolis Anticline area has been purposely avoided because of the 
documented poor quality of water produced from the Tensleep Aquifer along this 
tructure and because of the political ramifi
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cation with respect to perceived impacts to 
Park. 

s
the springs in Hot Springs State 
 
 Mississippian Madison Aquifer 
The last potential aquifer in the Owl Creek Rural Water area is the Madison Aquifer. T
Madison Aquifer is a prolific aquifer in the Big Horn Basin region. The Madison is a 
massive crystalline limestone and dolomite with silt and shale zones that is cherty in 
places (Plafcan and Ogle, 1994). The Madison is approximately 430 feet thick in the 
Thermopolis area. Based on the reported formation tops in the Thronburg well, the 
depth to the Madison Formation throughout most of the proposed service area proper 

ould be over 3,900 feet. In the Yankee Dome area (SWEPI LP well), the depth to the 
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rly 900 feet below ground level and the estimated production was 

w
Madison will be approximately 2,100 feet (See Figure 3). 
 
Due to a low intrinsic permeability, production from the Madison Aquifer is dependent 
upon the development of a secondary permeability system. Other than wells located 
along the Thermopolis Anticline, there are no known wells producing from the Madison 
Aquifer in the proposed service area. Several wells in the Yankee Dome area did drill to 
or through the Madison Formation, however, all of these wells were plugged back and 
abandoned. Spencer (1986) reported a potentiometric surface elevation for the Mad

 the Red Canyon No. 1 well (Section 14, T42N, R96W) at 4,325 feet MSL.  At this in
elevation, the depth to the Madison water would be over 1,100 feet.  
 
The quality of water produced from the Madison, like the Tensleep, degrades in the 
basinward direction. Other than along the Thermopolis Anticline, the quality of water
produced from the Madison in the proposed Owl Creek Rural Water service area is 
unknown. Two recently drilled test wells by the Wyoming Water Development 
Commission on the Buffalo Creek Monocline – Buffalo Creek No. 2 well (Section 21, 
T42N, R94W) and the Wildhorse Butte Anticline – Hot Springs No. 1 well (Section 18, 
T42N, R92W) both produced good quality water from the Madison (TDS of less than 
450 mg/l) (Lidstone, 2004). The quality of the water produced was very similar for both 
of these wells. It is anticipated that a well drilled near the SWEPI LP well on the Yankee 
Dome anticline would be similar in quality to these two wells. Of these two wells, the Ho
Springs No. 1 well appears to be the most similar to the anticipated conditions that 
would be encountered by a well on the Yankee Dome structure. The depth to water in 

is well was neath
around 60 gpm. 
 
If the Yankee Dome structure well discussed above was used only as an example, a 
potential Madison well could be located on the other structures in the near vicinity of 
Yankee Dome (See Figure 3) and possibly on the Owl Creek Anticline located to the 
west of the proposed service. Quality of water produced from a well completed in the 
Madison on the Owl Creek Anticline may be slightly poorer in quality because of the 
additional distance from the recharge area. Spencer (1986) in her study lists a flowing 
well producing from the Tensleep or Madison Formations (depth of well 3,050 feet) on 



 
e Owl Creek Anticline
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. There is no record of this well with the SEO or the Wyoming Oil th
and Gas Commission. 
 
Minor Aquifer Systems 
In the Owl Creek area there are several wells producing from the sands in the 
Cretaceous Cody Formation underlying the Quaternary alluvium. The Jurassic Morrison 
Formation and the Triassic Chugwater Formation, in addition to the Permian P

ark City) Formation are potential aquifers. The Chugwater and Phosphoria 
hosphoria 

 
 the 

st of the wells 

d be 

tion 

 on 

 

 

(P
Formations yield water at several springs and wells in the area.  
 
Production from most of the wells completed in the Cody sands is less than 15 gpm. 
The quality of water produced from these formations is very poor. As noted earlier in the
discussion concerning the Alluvial Aquifer, the degradation of the quality of water in
alluvium and Owl Creek is due to the leakance of groundwater from the underlying 
edrock formations into the alluvium and surface water system. Mob

completed in the Cody sands are less than 150 feet deep. 
 
There is very little information concerning the quality of water and production potential 
from the Morrison sands in the Thermopolis area. The similarity between these sands 
and the Cloverly sands would suggest that the production potential and quality woul
ery similar. The depth to the Morrison Formation throughout most of the proposed v

service area would be greater than 1,250 feet. 
 
The Chugwater Formation is not generally considered a target aquifer. However, 
because of the production from the Thronburg well, the potential for developing a 
groundwater supply from the Chugwater was investigated. The Chugwater Formation 
consists of very fine-grained sandstone, siltstone and shale with a thin limestone sec
(Alcova Limestone Member) (Plafcan and Ogle, 1994). In the Thronburg well, the 
thickness of the Chugwater is over 1,000 feet. From a review of the geophysical log 
from the Thronburg well, the initial 30 feet of the Chugwater appears to be the most 
productive. The Thronburg well is a flowing well with a reported production of 4 gpm
record with the SEO. Plafcan and Ogle (1994) in her study lists production from the 
Chugwater ranging from 1 gpm to 50 gpm. The higher reported production is from 
prings in the general Owl Creek drainage area. The production from wells completed in s

the Chugwater as reported by Plafcan and Ogle (1994) is less than 10 gpm.  
 
A sample of the water produced from the Thronburg No. 1 well was sent to a laboratory
for analysis. This analysis indicated that the water is generally poor quality with a total 
dissolved solid concentration of 1,610 mg/l, sulfate concentration of 446 mg/l and 
sodium of 614 mg/l. The quality of the water produced from the Thronburg well is fairly 
consistent with the quality of the groundwater from the Chugwater as reported by 
Plafcan and Ogle (1994) where, with the exception of the spring flow, the quality of the 
Chugwater groundwater had TDS concentrations of over 2,000 mg/l and were high in 
sulfates. Water quality results reported by the Wyoming Water Resources Data System
on samples taken from Norstrum Creek just downstream from Norstrum Spring which 
produces from the Chugwater also verify the generally poor water quality from the 



 
hugwater. The samples from Norstrum C
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reek had a TDS concentration of 2,792 mg/l, 
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andstone and dolomite and greenish-gray to black 

 

Ogle (1994) were from springs or shallow wells whose depths were less 

 

ater will be slightly more mineralized than 
 (1994). 

C
and a sulfate concentration of 1,980 mg/l. 
 
The Thronburg well is open to the other formations above the Chugwater. The 
groundwater being produced is flowing up the backside of the 5½-inch casing that was 
set to a depth of 3,240 feet (per Wyoming Oil and Gas Sundry Notice). This casing
cemented in place from the bottom of the well (approximately 3,409 feet) to 
approximately 1,890 feet as measured from the Kelly bushing (KB). The well was 
plugged by setting a cast iron bridge plug at a depth of 3,160 feet (KB) and spotting two 
cement plugs at depths of 3,080 to 2,880 feet (KB) and from 2,100 feet to 1,900 feet 
(KB) (Wyoming Oil and Gas Sundry Notice). The flow at the surface is being controlle
by a valve placed on the surface casing which was set and cemented in place to a 
depth of 331 feet (KB). Although the flow at the surface is open to the other aquifers 
above the Chugwater, the quality of the water is not believed to have been significa

pacted because of the formation pressure differential preventing the other wim
bearing formations from commingling with the Chugwater Formation water. 
 
Plafcan and Ogle (1994) identifies several springs and wells in the Owl Creek drainage 
area that are sourced by the Phosphoria (Park City) Formation. The most prolific of the
springs/wells listed by Plafcan and Ogle (1994) are the springs. The Canyon Spring 
(Section 25, T42N, R95W) has reported yields of 1,000 gpm. The production from 
wells as reported by Plafcan and Ogle (1994) are 5 gpm or less. The Phosphoria 
Formation is comprised of brown sandstone and dolomite, cherty phosphatic and 
lauconitic dolomite, phosphatic sg

shale (Plafcan and Ogle, 1994).  
 
Generally this aquifer is not considered as a potable water supply source because of its
water quality. As reported by Plafcan and Ogle (1994) the quality of the water from the 
Phosphoria in the Owl Creek area has total dissolved concentrations of between 750 
mg/l and 830 mg/l with sulfate levels generally above 250 mg/l. The water is very hard 
with hardness levels of over 500 mg/l as CaCO3. The water quality records as reported 
y Plafcan and b

than 650 feet.  
 
In the Owl Creek Rural Service area, the depth to the Phosphoria Formation would 
generally be greater than 3,000 feet. In the Yankee Dome area where the formation has
been uplifted, the depth to the Phosphoria top will be approximately 1,300 feet (SWEPI 
LP well). At these depths, the travel time from the recharge area will be longer, 

erefore, it is anticipated that the quality of wth
that recorded by Plafcan and Ogle
 
Summary and Recommendation 
In the area of the proposed Owl Creek Rural Water service area there are 9 potential 
aquifers. Table 1 lists these 9 aquifers and compares their production potential and 
water quality. A review of this table shows that only one or possibly two aquifers have
the potential to significantly improve the quality of water from that which is currently 

 



 
available in the domestic alluvial and upper Cretaceous wells. The development of a 
central water system will be a significant cost, therefore, based upon strictly an 
improvement of the water quality, the deeper Paleozoic aquifers (Madison and possib

st opportunity. The least expensive aquifer to develop 
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 alternative probably represents the most  
xpensive treatment option. 

nate. 

ptions would be similar for all of the aquifers other than the Madison, the least 
xpensive option would be to develop a well field in the Cretaceous Frontier Formation. 

the Tensleep) provide the be
ould be the alluvial aquifer; however, thisw

e
 

 
All of the aquifers, with the exception of the Madison, present similar water quality 
characteristics in that the water is typically high in sulfates and sodium or bicarbo
Therefore, if the decision were made to treat a groundwater supply, since the treatment 

Aquifer
Anticipated 
Well Depth

Yield       
(gpm)

Static Water 
Level

Water Quality 
(TDS mg/l) Advantages Disadvantages

River Bottom/Terrace Alluvium < 50' 100 - 200 10' - 20' >1,000  - Low exploration costs  - no improvement in water quality
 - Low development costs  - vulnerabiltiy to contamination from surface
 - easy access  - possible surface treatment required
 - well field within service area
 - proven aquifer potential

Cretaceous Frontier 500' <10- 40 20' - 50' >1,800  - Low exploration costs  - no improvement in water quality
 - Low development costs  - pumping level of approximately 450 feet
 - easy access
 - well field within service area
 - proven aquifer potential

Cretaceous Cloverly >1,050' <10- 40 300' >1,200  - easy access  - no improvement in water quality
 - well field within service area  - pumping level of approximately 700 feet

Jurassic Morrison >1,250' <10- 40 unknown >1,200?  - easy access  - no previous exploration in area
 - well field within service area  - no improvement in water quality

Jurassic Nugget >1,900' Oct-90 unknown >1,000  - easy access  - no previous exploration in area
 - well field within service area  - High exploration costs

 - High development costs?

Triassic Chugwater >1,950' <10- 40 Flowing >1,500  - easy access  - High exploration costs
 - well field within service area  - no improvement in water quality
 - proven aquifer potential
 - Low development costs

Permian Phosphoria >1,500' 100? 800'? >2,400  - low vulnerability to contamination  - no previous exploration in area
 - well field outside of service area
 - no improvement in water quality

Pennsylvanian Tensleep >1,800' 100? 800'? >750?  - slight improvement in water quality  - no previous exploration in area
 - low vulnerability to contamination  - well field outside of service area

 - High exploration costs
 - High development costs
 - pumping level of over 800 feet

Mississippian Madison >2,600' 100? >1,000' <500  - improvement in water quality  - well field outside of service area
 - low vulnerability to contamination  - High exploration costs

 - High development costs
 - pumping level of over 1,000 feet
 - no previous exploration in area

OWL CREEK RURAL WATER SUPPLY AREA
Aquifer Comparison

TABLE 1

o
e
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CHAPTER SEVEN 
IDENTIFICATION OF ALTERNATIVES 

 
. ALTERNATIVES CONSIDERED A

 
Extensive consideration was given to options that would provide the study area with the 
desired water quality and quantity while offering a water system with reasonable user 
costs.  After looking at the various options, the following were selected for further 
onsideration: c

 
• Receiving water supply from connection to the Town of Thermopolis 

system near 14th Street and Arapahoe 
• Receiving water supply from connection to the Town of Thermopolis 

system near a future Town storage tank at the southwest side of 
Roundtop Mountain 

istrict • Receiving water supply from Lucerne Water & Sewer D
• Receiving water supply from Buffalo Creek Well No. 2 
 Receiving water supply from wells located in the area 

 
B. ALTERNATIVE I - Receiving water supply from connection to the Town of      

Thermopolis system near 14th Street and Arapahoe  
 

This alternative was modeled by connecting to the Town of Thermopolis near 14th 
Street and Arapahoe.  This line would follow the existing Hwy 120 westerly to the Owl 

reek Service Area.     C
 
C. ALTERNATIVE II - Receiving water supply from connection to the Town of 

Thermopolis system near a future Town storage tank at the southwest side of 
Roundtop Mountain  

 
This option is the same basic system as the previous option but it would receive water 
from the Town system near Roundtop Mountain.  This source connection would provide 
water at a higher pressure than the 14th & Arapahoe connection, thus reducing 
pumping requirements.  However, the likelihood of the Town of Thermopolis completing 

is upgrade to their system in time to provide service to the Owl Creek area is remote.   th
 

. ALTERNATIVE III - Receiving water supply from Lucerne Water & Sewer District D
 
Water could be supplied from the Lucerne Water & Sewer District.  Their main pipeline 
carries water from the Town of Thermopolis north along Hwy 16/20 to the Kirby area.  A 
new connection along West Sunnyside Lane could include a pumping system to push 
water west up the Owl Creek drainage to Hwy 120, where it would connect into the main 
ervice area. s
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al 

Groundwater Alternatives.  Wester Wetstein examined existing wells from the 

 

stance from the recharge 
rea.  However, water treatment will likely be needed.     

 

E. ALTERNATIVE IV - Receiving water supply from Buffalo Creek Well No.2 
 
There is a potential groundwater supply from the Buffalo Creek Well #2.  Weston’s  
Technical Memo (see Chapter Six) indicates that the Buffalo Creek Well No. 2 has hard 
water, which is a less than desirable choice.  Significant piping and controls would be 
required to carry the well water to the west side of Thermopolis to connect with the new 
Owl Creek system proposed to begin near 14th and Arapahoe.  The Big Horn Region
Joint Powers Board has first “right-of-refusal” on this well.  If they choose to release 

eir right to this well, any other interested entities would then have to negotiate with th
WWDC to acquire ownership of the well. 
 
F. ALTERNATIVE V - Receiving water supply from wells located in the area 
 
Wester Wetstein & Associates was hired by Engineering Associates to research Owl 

reek C
area.  
 
Their report (see Chapter Six) indicates that some subsurface aquifers may be able to 
supply the proposed Owl Creek system. The Madison Aquifer quality of water proposed
to be used in the Owl Creek Rural Water service area is unknown.  The depth to water 
in Hot Springs No. 1 well was nearly 900 feet below ground level and the estimated 
production was around 60 gpm.  Another well from this aquifer could be drilled west of 
the proposed area.  Quality of water produced from a well completed in the Madison 

ay be slightly poorer in quality because of the additional dim
a
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CHAPTER EIGHT 
CONCEPTUAL DESIGNS 

 
. TREATED WATER SUPPLY MODELING AND MAPPING  A

 
Two connection options to the Town of Thermopolis system were selected for further 
investigation.  Alternative I services the Owl Creek area with a connection in the area of 
14th and Arapahoe.  This alternative was broken down into four phases to correspond 
with predicted construction phases. This alternative is shown on a map in the Appendix. 
Alternative IA connects 14th and Arapahoe to the North Tank.  Alternative IB loops Alt. 
IA from Hwy 120 & Missouri Flats Road and at Jones Road.  Alternative IC connects Alt. 
IA at Jones Road to the West Tank.  Alternative ID loops Alt. IA at Jones Road, near the 

orth Tank, to the West Tank.   N
 
Alternative II provides Town water from the area of Roundtop Mountain. This alternative 
also has four phases which are the same configuration as discussed above.  Both of 
these were modeled to determine specifics of the necessary water system to provide 
otable water to the Owl Creek service area. p

 
. DESIGN CRITERIA B

 
In order to properly analyze and evaluate future capacities and uses, design criteria 
needed to be established.   The following design criteria are deemed appropriate for the 
United States according to engineering literature.  These requirements were used in 
eveloping the base model for the proposed system within the WaterCAD program.   d

 
            2006     2036 
Projected Water Requirements  ADD  0.052 MGD  0.094 MGD 

       (36 GPM)  (65 GPM) 
 

MDD  0.104 MGD   0.242 MGD 
       (72 GPM)  (130 GPM)  

 
PHD  0.207 MGD  0.374 MGD 

       (144 GPM)  (260 GPM)  
 
Source of Supply Volumes   Capacity equal to or greater than maximum  
      day demand and redundancy as required by  

     DEQ.  
 

ency bottom  Storage Capacity    Total of equalizing and emerg
     storage requirements.  

 
Pressure Regulator Stations  Capacity necessary to meet peak hour   
      demand. 
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and at <6ft  

existing system. 

shows the location, and numbering system u ed in the model.   

PIPE AND JUNCTION NUMBERING

Distribution Mains    Sized to carry the peak hour demand at <5 fps.
        
Transmission Mains    Capacity necessary to transfer maximum day  
      demand from sources of supply to storage.   

     Designed to carry max day dem 
      headloss per 1000 ft. 
 

urrent System Pressures   No C
(within the Owl Creek area)   
 
The numbering of pipes and junctions was decided according to location.  Table 8.1 

s
 
 

TABLE 8.1 
 

 

Pipe Numbers Node Numbers Location 

Phase IA - Line from 
1000’s & 2000’s 1000’s & 2000’s Thermopolis to new 

North Tank 
Phase IA and IIA – 
Line off Phase I & II 
main line 

2036 2020 

Phase IB and IIB -  
Line closing loop to IA 2001, 2006 2005 
& IIA 
Phase IC and IIC – 
Line from end of 
Phase IA & IIA to new 3000’s 3000’s 

West Tank 
Phase IC and IIC – 
Line off Phase I & II 
main line 

3009 3005 

Phase ID and IID –  
Line closing loop to  
Phase IC and IIC 

3015, 3018, 3021 3025 

 
Demands within the Owl Creek study area were distributed according to the population 
ensity and/or zoning of the aread  surrounding each junction with an adjustment for high 

water usage of known origin.      
 



 
C. HYDRAULIC MODEL – WATERCAD 
 
The Preliminary Hydraulic Analysis was performed using hydraulic modeling software
WaterCAD version 6.5.  Pipe routes serving most of the identified dwellings in the study 
rea were developed. These pipeline routes and their connection to the Thermopolis 
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 to 

 

 

he West Tank.  The beginning of each zone will have a pump station.  

a
system were defined as a series of pipes and nodes in the modeling software with a 
node being the junction of two or more pipes.  
 
Various data are required in order to properly iterate the model.  These data include 
pipe diameter, length, elevation, roughness coefficient, and demands, along with 
storage tank elevations.  Roughness coefficients were based on the Hazen-Williams "C" 
Value which is assigned according to a pipe’s material and estimated age.  Piping in the 
Owl Creek distribution system will be new HDPE or PVC, each having a Hazen-Williams
“C” value of 130 for the purposes of this study.  Taking the aforementioned informa
into account, pipe sizes were adjusted to meet design criteria with the most economical
piping system.  The velocities shown in the modeling reports are fairly low, usually 
under 3 fps.  Further reduction of pipe diameters was attempted.  However, that 
modeling was unsuccessful.  A balance between pipe sizes and pumps was chosen
llow the proposed system to perform with reasonable efficiency.  It was found that a

smaller diameter pipes and bigger pumps resulted in system pressures significantly 
higher than the 200-psi limit desired for normal construction. 
 
Modeling of Alternatives I & II was done as steady-state simulations.  This means that 
the model was run at a single point in time, using the most extreme conditions 
anticipated.  Modeling run information is provided for 2006 MDD conditions for both 
“tank supply” and “pumping supply”.  The same is included for 2036 MDD conditions. 

xtended time period simulations (EPS) are beyond the scope of this study.  Further E
evaluation of EPS is recommended for a Level II study.  These will provide more 
thorough evaluation of the performance of the tanks and pumps under all conditions. 
 
The modeling results indicate that three pressure zones will be required to allow use of 
normal AWWA pressure class pipe.  200 psi is the highest pipe rating that is readily 
available.  The first zone will cover the system from the Town limits to the junction of 
Hwy 120 and Missouri Flats Road.  The second zone will be from that point westerly to
include Jones Road and the North Tank.  The third zone will extend from just west of 
ones Road to tJ

Pressure reducing facilities will be necessary to protect each zone loop from the 
adjacent zone. 
 
The Town of Thermopolis system has chlorinated water.  Alternatives IA/IB or IIA/IIB 
both extend to the North Tank.  It is anticipated that no additional chlorine injection will 
be necessary for those phases.  However, if IC/ID or IIC/IID are constructed, chlorine 
injection will be needed at the location of Pump 2000, near Jones Road and Missouri 
Flats Road. 
After reasonable phases of construction were identified, suitable tank locations were 
chosen to provide minimum system pressures at the highest anticipated service location 



 
for each phase or pressure zone.  As mentioned earlier, DEQ requires 35 psi for normal 
residential service.  These tank sites are modeled as “reservoirs” for this Level I study.  
The HGL of the tanks is the critical component of this modeling effort.  During a Level I
study, it is recommended that these be modeled as “tanks”.  During that process, othe
arameters of the proposed tanks would be utiliz
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I 
r 

ed.  Those parameters would include 
n of 

 These maps show the location of the pipelines, pump stations, pressure 
ng data is provided in the project 

ebo

ers, the water use is not constant but 
vari s widely throughout the day. Tabl the wide variation in the rate of use 
typical in such systems. 

 

TYPICAL DAILY WATER US
RESIDENTIAL SYSTEM

p
tank base elevation, diameter, and height.  This information is critical to completio
accurate extended simulation modeling. 
 
Maps of the proposed Owl Creek system (Alternatives I & II) are provided in the 

ppendix. A
reducing valves, and storage facilities.  All modeli

ot ok. n
 
D. STORAGE CONSIDERATIONS                
 
400 gallons per capita per day (gpcd) MDD was used to design this water system.  In 
water systems serving primarily residential us

e e 8.2 shows 

TABL  8.2 E
 E IN 

S
 

Time Interval 

Percent of 
Total Daily 

Use 
AM  12:00 – 2:00 1 
 2:00 – 4:00 2 
 4:00 – 6:00 6 
 6:00 – 8:00 12 
 8:00 – 10:00 21 
 10:00 – 12:00 8 
PM  12:00 – 2:00 4 
 2:00 – 4:00 4 
 4:00 – 6:00 12 
 6:00 – 8:00 20 
 8:00 – 10:00 5 
 10:00 – 12:00 5 
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mall 

 

 
 

sion of additional storage will be relatively inexpensive and 
easy to accomplish.  Table 8.3 summarizes the storage proposed for each service 
area location. 

 

O R TY

 
Equalizing and emergency storage are critical to the economic and safe operation of 
a rural water system.  The rate of withdrawal from the Town of Thermopolis System 
may be limited to 65 gallons per minute (ADD) based on the estimated 2036 
population, so storage will be required to enable the system to meet peak demands
Equalizing storage allows the pumps to move water at regular intervals throughout 

e day.  During slow water usage, the tanks fill.  During high water usage, a th
combination of tank suppy and pump supply are designed to meet the demand fo
those short periods of time, as noted in Table 8.2 from 6 to 10 a.m. and 4 to 8 p.m. 
 
In addition to the equalizing storage, emergency storage is typically provided in 
water systems.  Emergency storage capacity at least equal to 100% of anticipated 
total daily use based upon the initial population served is proposed in the Owl Creek 
System.  This is based on information provided in “Design and Construction of S
Water Systems”, an AWWA Small System Reference Book, 2nd Ed, 1999. 

The topography of the Owl Creek Area will permit the location of the storage at 
ground level.  For construction estimating purposes, the storage capacity is 
assumed to be provided by two buried fiberglass storage tanks at each tank site.  
The tanks at each site should be valved so that either tank or both tanks can be 
used.  This will facilitate shutting down one tank at a time for maintenance while 
continuing to operate the system with the other tank.  Buried fiberglass tanks have
the advantages of requiring virtually no maintenance, being relatively secure from
vandalism, and not subject to freezing in cold weather.  Water level sensing 
equipment and signal transmission equipment should be located at each storage 
tank site.  This will require a source of power at each tank site, either solar or 
commercial.  As the demands on the system grows due to additional service 
connections, the provi

TABLE 8.3 
A IPR POSED STO GE CAPAC  

 

  d 
on

Da at 
200 GPCD 

acity 
allons Phase Taps Estimate

Populati
ily Use Storage Cap

Proposed G
IA & IIA      60        138 27,600           30,000 
IB & IIB     20          46 9,200               --- 
IC & IIC                     25    58 11,600 20,000 
ID & IID       7          16 3,200               --- 

 TOTAL 258 51,600 50,000 
 
 
 



 
 
E. SYSTEM ANALYSIS 
 
The Project Notebook contains a functional copy of the Watercad model file and 
detailed printouts with the results of each water modeling case.  The model results 
indicate that the proposed system will supply the desired water flow to meet the 
anticipated demands of the Owl Creek area.  The proposed system has been modeled 
in four phases to show that the complete system does not need to be constructed at the 
tart of the project.  Each of the 4 phases of the proj
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ect were modeled under Average 

d 

an 

 to be built on the hill to the northwest of 

 

 

hase IA 
ance in 

n to Town 

s
Day Demand (ADD) and Maximum Day Demand (MDD) for the current year (2006) and 
also for a projected 30 years into the future (2036).  The modeling shows this system is 
well-suited for phased construction.  
 
Alternative IA will include two storage tanks at the North Tank site, a pressure reducing 
valve, and two pump stations.  This phase is the largest of all proposed and is projecte
to handle 60 service taps in the Owl Creek area as well as serving the existing Sage 
Valley Subdivision.  Piping consists of mostly 10”, 8”, 6”, and 2” HDPE.  This phase c
be constructed with either a connection to the Town of Thermopolis’ water system at 
4th & Arapahoe or to a future tank proposed1

Thermopolis for its water source. The connection to the Town at 14th & Arapahoe is 
denoted as Phase IA while the connection to the future tank at Roundtop Mountain 
being Phase IIA.  
 
Alternative IB will use 3” HDPE piping to connect the north end of Phase IA and the 
middle area of Phase IA to create a loop which will improve overall system performance
in the east end of the service area while serving an additional 20 service taps. 
 
Alternative IC continues from the southwest limit of Phase IA onward to the west using
8” HDPE and incorporates one pump station, one pressure reducing valve, a chlorine 
injection system, and the West Tank.  Phase IC will accommodate 25 service taps. 
 

lternative ID connects the west end of Phase IC and the northwest end of PA
with 3” HDPE piping to create a second loop which will improve system perform
the west end of the service area while serving an additional 7 service taps.  An 
additional pressure reducing valve will be needed on this pipeline as well. 
 
The first alternative modeled was using the supply connection to the Town of 
Thermopolis system at 14th & Arapahoe.  This seems the most promising opportunity in 
the immediate future for the Owl Creek Service Area. 
 

e also modeled a second alternative.  This alternative included a connectioW
near Roundtop Mountain.  A Sage Valley Subdivision connection would be required to 
be extended south along Hwy 120 to reach the development with this alternative.  This 
connection is not proposed as part of this system.   
 
It is noted that velocities shown for the pipes in each model are less than the maximum 



 
velocity of 5 fps that is typically considered optimum for this type of water system.  This 
is due to the complexity of pumped systems.  The modeling effort requires a delicate 
balance between small pipes and very large pumps or larger pipes and smaller pumps.  
The upfront costs of larger pipe must be weighed against the continual cost of operating
larger pumps.  The first two pump installations are modeled using 75 hp pumps, while 
the third pump station has a 40 hp pump.  These are normal sized pumps typically used 

r this type of a
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pplication.  Based on those pump sizes, the models were completed to 
d 
l 

w through each pump to meet the demands of the proposed system.  

Table 8.4 summarizes projected  of both alternatives of the 
ystem with the pumps running 

TABLE 8.4 
SYSTEM PRESSURES

fo
determine the pipe sizes needed to service the demands required.  Smaller pipes an
larger pumps would also force the use of pipe with pressure ratings above the typica
200-psi class.   
 
“Ghost” pressure reducing valves are sometimes utilized in preliminary modeling to 
ontrol the floc

Further modeling in a Level II study would not require those PRVs, because more 
precise pump curve selection would result in better results during extended period 
imulations. s

 
 pressures for all phases
(2006 demands).   s

 

 
 

Minimum 
Pressure Node 

Maximum 
Pressure Node Phase 

IA 42 J-1000 * 180 J-1025 
IA,  IB 42 J-1000 * 199 J-2005 

IA, IB, IC, ID 42 J-1000 * 199 J-3005 
IIA 35 J-1005 199 J-2000 ** 

IIA,  IIB 35 J-1005 199 J-2000 ** 
IIA, IIB, IIC, IID 35 J-1005 199 J-2000 ** 
 
 
 
Notes:  * - J 1000 is a future connection for service to Sage Valley Subdivision.   
  This connection will require pumping and storage facilities to be developed 
  by the subdivision landowners. 
 
  ** - J 2000 is a junction located immediately downstream from the second  
  pump location.  This pressure can be adjusted downward to < 200 psi with 
  the design of pump flow controls.
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F. OPERATION & MAINTENANCE 
 
Operation and maintenance for this conceptual design is important.  Operation must be 
supervised by a certified Level I Water Operator.  Additional information regarding that 
is provided in Chapter 14.  This operator has a duty to ensure that the system is 
operated in accordance with Wyoming DEQ regulations at all times.  He must complete 
required water sampling on a regular basis.   
 
Regular maintenance on all system components is critical to the continued serviceability 
of the system.  This work would include inspection, cleaning, lubricating, and adjusting 
equipment in the pump stations, air/vacuum valves, and pressure reducing facilities.  
Line gate valves should be operated on a regular basis and pipelines should be flushed 
periodically.  Storage tanks should be cleaned as well. 
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 CHAPTER NINE 
SELECTION OF PREFERRED ALTERNATIVE 

 
 
Alternative I with the connection to the Town of Thermopolis in the area of 14th & 
Arapahoe appears to be the best alternative for providing service to the proposed Owl 
Creek area.  Piping is extended along Hwy 120 from Town north towards Hwy 170, then 
west.  This scenario requires three pumping stations to lift potable water to service the 
entire study area.  Two storage tank sites are also included, as well as several pressure 
reducing stations and chlorine injection. 
 
Alternative II considered connection to the Town system at a location southwest of 
Roundtop Mountain.  This choice would have eliminated one pump station, which would 
have simplified operations and telemetry systems.  However, it is unlikely that the Town 
will proceed with any improvements in this part of their system in the near future.  
Connection near Roundtop Mountain would not be feasible without Town improvements 
to their Airport Pump Station, and completion of new storage facilities near the 
connection location. 
 
Alternative III was a connection to the Lucerne Water & Sewer District along Hwy 16/20 
between Thermopolis and Kirby.  Connection to Lucerne requires the same number of 
pump stations as Alternative I, plus extra pipeline footage.  This alternative would also 
entail paying Thermopolis for the water and Lucerne for some pipeline capacity. 
 
Alternative IV, using water from Buffalo Creek Well #2 (or BHRJPB) will involve 
additional pumping facilities and piping from a location east of the Town of Thermopolis 
at the well, then passing through the Town water distribution system, to reach a 
connection point west of Thermopolis before beginning to serve water to the Owl Creek 
users group.  The cost of a new pumping and transmission line east of Thermopolis is 
obviously an addition expense to the system costs developed later in this report for 
Alternative I.  As long as Thermopolis has the capacity to meet the anticipated demand 
for the Owl Creek area, additional system costs east of Town can not be justified. 
 
Alternative V was developing a new Madison Formation well southwest of the service 
area.  The Madison Formation would likely produce the best water quality of any 
formations in the area.  The nearest identified Madison Formation is south-southwest 
from the West Tank approximately seven miles (see Ch. 6 – Figure 1).  This formation 
also has a low vulnerability to contamination due to its access location upstream from 
residential and agricultural development and closer to the adjacent mountain range than 
other formations.  However, a likely well field location would be outside the service area. 
 Also, exploration and development costs would be high.  It is anticipated that water 
might have to be pumped from more than 1000 feet below the surface.  This alternative 
would be highly speculative in nature, due to the lack of previous exploration in the 
area. 
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CHAPTER TEN 
PREFERRED ALTERNATIVE CONSTRUCTION COST ESTIMATES 

 
A. SUMMARY OF PROJECT COSTS (2006 and 2012) 
 
Preliminary costs were developed from bid tabulations collected from recent previous 
water projects completed by Engineering Associates.  These bid tabs provide the bid 
prices from 2006 for furnishing and installing pipelines and appurtenances.  These 
numbers can be adjusted forward to reflect the costs that can be anticipated for any 
particular construction year.   
 
Engineering News Record (ENR) has been publishing a Construction Cost Index (ENR 
CCI) on a monthly basis for over 55 years.  The February 2006 value of this index was 
7689.  Recently, the index has been increasing at a rate of 4% per year (compared in to 
the last 5 years).  Construction costs were projected to February 2012 using a three-
step process, as follows: 
 

Bid prices received on previous similar projects were adjusted to February 2006 
by applying the ratio (XXX/ENR CCI at bid date) to the bid price.  The projected 
February 2012 ENR CCI was determined by applying an annual increase of 4% 
for six years to the February 2006 value of 7689.  This process produced a 
calculated value of 9729 which was adjusted to 9800 to provide a more 
conservative cost estimate.  February 2006 costs were projected to February 
2012 by multiplying by 1.2745 (9800/7689). 
 
For the purposes of this report, all construction was proposed for completion at 
one time due to the limited scope of this work.  Mainline pipe costs were 
assumed to include pipe, fittings, trenching, backfill, and any additional 
earthwork, boring, miscellaneous geotechnical testing, and utility crossings as 
may be needed to complete the work.  Service line costs include tapping 
saddles, corporation stops, curb stops, meters and pits, and pipe from the main 
to the property line.  The backup information for these figures is provided in the 
Project Notebook. 
 
These preliminary costs are utilized to identify the anticipated total project costs 
for the preferred alternative.  The total project costs can then be used to evaluate 
potential funding scenarios to determine final EDU costs for the users of the Owl 
Creek service area. 

 
The following tables describe the elements of each alternative and the costs associated 
with those alternatives for 2006 and 2012: 
 
 
 
 
 
 
 
 



 

TABLE 10.1 
ALT. IA PROPOSED IMPROVEMENTS 

Tie into 14th and Arapahoe

Line 1 12,331 10" 14th & Arapahoe to Sage Valley
Line 2 20,480 10" From Sage Valley to Hwy 120 & Missouri Flats Rd
Line 3 28,923 8" From Hwy 120 & Missouri Flats Rd to Jones Road
Line 4 11,909 8" From Missouri Flats Rd to Hwy 170 on Jones Road
Line 5 10,446 6" From Jones Road to North Tank
Line 6 1,932 2" From 8" to Whitcomb & Gray Area

Total = 86,021

Pipe Description Length 
(feet) Diameter Area

 
 

TABLE 10.2 
ALT. IA CONSTRUCTION COSTS FOR PROPOSED IMPROVEMENTS 

Diameter Quantity Unit Price Total
10" HDPE CLASS 200 3,880 $51 $197,880
10" HDPE CLASS 160 28,931 $46 $1,330,826
8" HDPE CLASS 200 17,636 $43 $758,348
8" HDPE CLASS 160 23,196 $38 $881,448
6" HDPE CLASS 160 10,446 $30 $313,380
2" HDPE CLASS 200 1,932 $15 $28,980

Pump Station 2 EA $330,000 $660,000
30,000 Gal Fiberglass Tank 1 EA $125,125 $125,125

Telemetry 3 EA $17,600 $52,800
Service Tap Connections 60 EA $2,500 $150,000

Connection tap to Thermopolis 1 EA $80,000 $80,000
2006 Total= $4,578,787

(4% x 6 yrs)  2012 Total= $5,835,664
 
 
 

TABLE 10.3 
ALT. IB PROPOSED IMPROVEMENTS WITH LOOP 

Line 7 26,618 3" From Hwy 120 & Missouri Flats Rd to Jones Road
Total = 26,618

Pipe Description Length 
(feet) Diameter Area

 
 
 

TABLE 10.4 
ALT. IB CONSTRUCTION COSTS FOR PROPOSED IMPROVEMENTS 

Diameter Quantity Unit Price Total
3" HDPE CLASS 200 13,041 $23 $299,943
3" HDPE CLASS 160 13,577 $20 $271,540

Service Tap Connections 20 EA $2,500 $50,000
2006 Total= $621,483

(4% x 6 yrs)  2012 Total= $792,080
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TABLE 10.5 
ALT. IC PROPOSED IMPROVEMENTS 

Line 8 36,445 8" Jones Road to West Tank Junction
Line 9 4,685 10" From 8" to West Tank
Line 10 2,478 2" From 8" to Marvin Meyer Area

Total = 43,608
 
 

TABLE 10.6 
ALT. IC CONSTRUCTION COSTS FOR PROPOSED IMPROVEMENTS 

Diameter Quantity Unit Price Total
10" HDPE CLASS 160 4,685 $46 $215,510
8" HDPE CLASS 200 7,618 $43 $327,574
8" HDPE CLASS 160 28,827 $38 $1,095,426
2" HDPE CLASS 200 2,478 $15 $37,170

Pump Station 1 EA $330,000 $330,000
Chlorine Injection System 1 EA $50,000 $50,000

16,000 Gal Fiberglass Tank 1 EA $75,000 $75,000
PRV 1 EA $55,000 $55,000

Telemetry 4 EA $17,600 $70,400
Service Tap Connections 25 EA $2,500 $62,500

2006 Total= $2,318,580
(4% x 6 yrs)  2012 Total= $2,955,030

ALT. IC - CONSTRUCTION COSTS FOR PROPOSED IMPROVEMENTS

 
 

TABLE 10.7 
ALT. ID PROPOSED IMPROVEMENTS 

Line 11 17,926 3" Jones Road to Bill Daniels
Total = 17,926

AreaPipe Description Length Diameter(feet)

 
 

TABLE 10.8 
ALT. ID CONSTRUCTION COSTS FOR PROPOSED IMPROVEMENTS 

Diameter Quantity Unit Price Total
3" HDPE CLASS 160 17,926 $20 $358,520

PRV 1 EA $55,000 $55,000
Telemetry 1 EA $17,600 $17,600

Service Tap Connections 7 EA $2,500 $17,500
2006 Total= $448,620

(4% x 6 yrs)  2012 Total= $571,766

TOTAL FOR 2006 ALT. I= $7,967,470

ALT. ID - CONSTRUCTION COSTS FOR PROPOSED IMPROVEMENTS
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CHAPTER ELEVEN 
ECONOMIC ANALYSIS AND PROJECT FINANCING 

 
A. ECONOMIC ANALYSIS  
 
There are many costs involved with establishing a District before most types of funding 
can be incurred.  Startup costs that are often non-reimbursable include: 
 

• Legal fees for District formation 
• Engineering/Surveying fees to prepare a District Boundary Map and Legal 

Description 
• Grant application preparation 
• Sponsor contributions toward capital improvement projects 
• Water Use Agreement (cost of water) 

 
Engineering costs for water improvement studies are often eligible for funding by 
Water Development Commission. 

 
For estimated monthly costs, several items have been assumed.  First, there are 112 
proposed EDUs.  Base rates were established assuming that all 112 taps will desire a 
tap and that all tap sizes will be ¾” (or equal to 1 EDU).  In rare cases, some residential 
owners may desire a 1” sized tap.  In order to ensure base costs are adequately 
covered, a rate structure was created for both alternatives assuming a ¾” tap size.  
There is a base rate modification shown for 1” taps, based on EDU ratios.   
 
Estimated costs for the proposed District operation were also estimated.  Operation and 
maintenance expenses were estimated based on data from the Northwest Rural Water 
District, which incurs O&M expenses for over 180 miles of rural water lines.  Their 
current average annual expense is $1,730 per mile.  This amount was used for the 
proposed 31 miles of Owl Creek lines to cover expenses such as meter reading, power 
costs for pumps and buildings, telemetry and computer expenses, and general 
administration and office expenses.  Other expenses must be paid for by the District, 
such as debt retirement for loans on capital improvement projects, WWDC Repair and 
Maintenance Account, cost of the water, and emergency reserves.  See the following 
tables for a breakdown of monthly costs and proposed rate schedules. 
 
A WWDC Repair and Maintenance Account is required of all WWDC Level III projects.  
Part of the project agreement between WWDC and the project sponsor defines the 
agreed to amount of funds that will be saved in a separate account.  This account will 
only be used for repair and maintenance of the Level III-funded project.  Any time that 
funds are used from this account for repair and maintenance, the account will be 
reimbursed back up to the agreed amount in a timely fashion.   
 
In order to generate monies to provide some funding toward initial capital construction 
costs, the District should charge tap connection fees.  The cost for several rural water 
districts in the Big Horn Basin has been $2,500 per tap (prior to construction).  Often 
times, a portion of this cost (or down payment) is collected to secure the tap, with the 
remainder to be paid before the water meter is placed into service to the customer.  
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Because of the small number of users and minimal ability to raise funds, it is 
recommended that at least 50% down is required to provide some initial capital for the 
District to work with.  If all 112 EDUs sign up for water, $140,000 could be raised by the 
District for funding the items discussed above. 
 
Proposed funding scenarios for Alternatives I and II are shown in the following tables.  
For each scenario, the following funding structure has been assumed: 
 
 1% total project costs - Sponsor 
 67% grant eligible project costs – WWDC 
 20% of 33% loan eligible project costs – RUS  
 20% of 33% grant eligible project costs – RUS  
 Remaining funding needed – Drinking Water SRF loan 
 
Because of the large costs for piping, storage, and various pumping and pressure 
reducing facilities, the costs for either alternative per EDU (or tap) are over $2,200.  
With these high construction costs per user, the base rate per service tap is over 6 
times the RUS Poverty Level EDU debt service amount per year.   
 
Refer to Part B for explanation of funding sources. 
 



 

TABLE 11.1 
PROPOSED PROJECT ALTERNATIVE/DESCRIPTION – ALT I 

COSTS OF PROJECT COMPONENTS TOTAL COST        
(2012 DOLLARS)

ELIGIBLE FOR 
WWDC FUNDING

ELIGIBLE FOR 
RUS FUNDING

ELIGIBLE FOR 
OSLIB FUNDING SRF FUNDING

10" HDPE CL 200 TRANSMISSION LINES $252,198.06 $252,198.06 $252,198.06 $252,198.06 $252,198.06

10" HDPE CL 160 TRANSMISSION LINES $1,970,805.23 $1,970,805.23 $1,970,805.23 $1,970,805.23 $1,970,805.23

8" HDPE CL 200 TRANSMISSION LINES $1,384,007.59 $1,384,007.59 $1,384,007.59 $1,384,007.59 $1,384,007.59

8" HDPE CL 160 TRANSMISSION LINES $2,519,525.91 $2,519,525.91 $2,519,525.91 $2,519,525.91 $2,519,525.91

6" HDPE CL 160 TRANSMISSION LINES $399,402.81 $399,402.81 $399,402.81 $399,402.81 $399,402.81

3" HDPE CL 200 TRANSMISSION LINES $382,277.35 $382,277.35 $382,277.35 $382,277.35 $382,277.35

3" HDPE CL 160 TRANSMISSION LINES $803,011.47 $803,011.47 $803,011.47 $803,011.47 $803,011.47

2" HDPE CL 200 DISTRIBUTION LINES $84,308.18 $0.00 $84,308.18 $84,308.18 $84,308.18

THREE PUMP STATIONS $1,261,755.00 $1,261,755.00 $1,261,755.00 $1,261,755.00 $1,261,755.00

CHLORINE INJECTION SYSTEM $63,725.00 $63,725.00 $63,725.00 $63,725.00 $63,725.00

TWO FIBERGLASS TANKS (30,000 AND 16,000 GALLONS) $255,059.31 $255,059.31 $255,059.31 $255,059.31 $255,059.31

PRESSURE REDUCING VALVE STATION $140,195.00 $140,195.00 $140,195.00 $140,195.00 $140,195.00

TELEMETRY $179,449.60 $179,449.60 $179,449.60 $179,449.60 $179,449.60

112 SERVICE TAP CONNECTIONS $356,860.00 $0.00 $356,860.00 $0.00 $356,860.00
TAP FEE FOR THERMOPOLIS $101,960.00 $0.00 $0.00 $0.00 $101,960.00

CONSTRUCTION COST SUBTOTAL NO. 1 $10,154,540.52 $9,611,412.34 $10,052,580.52 $9,695,720.52 $10,154,540.52

ENGINEERING CONSTRUCTION COSTS (SUB NO. 1 * 10%) $1,015,454.05 $961,141.23 $1,005,258.05 $969,572.05 $1,015,454.05

CONSTRUCTION COST SUBTOTAL NO. 2 $11,169,994.57 $10,572,553.57 $11,057,838.57 $10,665,292.57 $11,169,994.57
CONTINGENCY (SUB NO. 2 * 15%) $1,675,499.18 $1,585,883.04 $1,658,675.78 $1,599,793.88 $1,675,499.18

CONSTRUCTION COST TOTAL $12,845,493.75 $12,158,436.61 $12,716,514.35 $12,265,086.45 $12,845,493.75
FINAL DESIGN AND SPECIFICATIONS - 10% $1,284,549.38 $1,215,843.66 $1,271,651.44 $1,226,508.65 $1,284,549.38
PERMITTING AND MITIGATION - 1.5% $192,682.41 $182,376.55 $190,747.72 $183,976.30 $192,682.41
LEGAL FEES - 2% $256,909.88 $243,168.73 $254,330.29 $245,301.73 $256,909.88
ACQUISITION OF ACCESS & RIGHTS-OF-WAY - 1.5% $192,682.41 $182,376.55 $190,747.72 $183,976.30 $192,682.41

TOTAL PROJECT COSTS $14,772,317.81 $13,982,202.10 $14,623,991.50 $14,104,849.42 $14,772,317.81

TOTAL PROJECT COSTS $14,772,317.81

PROJECT SPONSOR FUNDING $147,723.18  1% FROM OWL CREEK WATER DISTRICT (APPROXIMATELY 1/2 OF 112 X $250

ADDITIONAL FUNDING REQUIRED $14,624,594.64

TYPE OF FUNDING PROJECT QUALIFIES FOR: WWDC RUS SRF OSLIB

FUNDING AGENCY PERCENTAGE OF 
TOTAL FUNDING

PERCENTAGE OF 
ELIGIBLE FUNDING

GRANT/LOAN 
AMOUNTS

CAPITAL 
RECOVERY 
FACTORS

DEBT SERVICE  
PER YEAR

WWDC GRANT 64.1% 67% 9,368,075.41$        -$                      
WWDC LOAN - 4.0% at 20 Years Not Used Not Used 0.0735818
OSLIB GRANT Not Used Not Used -$                      
OSLIB LOAN - 6% at 20 Years Not Used Not Used 0.0871846
DWSRF LOAN - 2.5% at 20 Years 22.7% Remaining 3,326,152.35$        0.0641471 213,363.12$         
RUS GRANT 6.6% 20% 965,183.44$           -$                      
RUS LOAN - 4.125% at 30 Years 6.6% 80% 965,183.44$           0.0587110 56,666.88$           

TOTALS 14,624,594.64$      270,030.00$         
Total EDUS/ Taps 112                     

Annual Debt Service per EDU $2,410.98
Monthly Debt Service per EDU $200.92

Debt Service per EDU for RUS Funding at Poverty Level (0.5% MHI) 149.44$               

* This number equals the Median Household income ($29,888) multiplied by 0.5%.
This is then used to see if the project qualifies for RUS poverty level interest rate.
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TABLE 11.2 
PROPOSED PROJECT ALTERNATIVE/DESCRIPTION – ALT II 

COSTS OF PROJECT COMPONENTS TOTAL COST          
(2012 DOLLARS)

ELIGIBLE FOR 
WWDC FUNDING

ELIGIBLE FOR 
RUS FUNDING

ELIGIBLE FOR 
OSLIB FUNDING SRF FUNDING

10" HDPE CL 200 TRANSMISSION LINES $252,198.06 $252,198.06 $252,198.06 $252,198.06 $252,198.06

10" HDPE CL 160 TRANSMISSION LINES $1,325,321.96 $1,325,321.96 $1,325,321.96 $1,325,321.96 $1,325,321.96

8" HDPE CL 200 TRANSMISSION LINES $1,384,007.59 $1,384,007.59 $1,384,007.59 $1,384,007.59 $1,384,007.59

8" HDPE CL 160 TRANSMISSION LINES $1,942,761.13 $1,942,761.13 $1,942,761.13 $1,942,761.13 $1,942,761.13

6" HDPE CL 160 TRANSMISSION LINES $399,402.81 $399,402.81 $399,402.81 $399,402.81 $399,402.81

3" HDPE CL 200 TRANSMISSION LINES $382,277.35 $382,277.35 $382,277.35 $382,277.35 $382,277.35

3" HDPE CL 160 TRANSMISSION LINES $803,011.47 $803,011.47 $803,011.47 $803,011.47 $803,011.47

2" HDPE CL 200 DISTRIBUTION LINES $84,308.18 $0.00 $84,308.18 $84,308.18 $84,308.18

FOUR PUMP STATIONS $1,682,340.00 $1,682,340.00 $1,682,340.00 $1,682,340.00 $1,682,340.00

CHLORINE INJECTION SYSTEM $63,725.00 $63,725.00 $63,725.00 $63,725.00 $63,725.00

TWO FIBERGLASS TANKS (30,000 AND 16,000 GALLONS) $255,059.31 $255,059.31 $255,059.31 $255,059.31 $255,059.31

PRESSURE REDUCING VALVE STATION $140,195.00 $140,195.00 $140,195.00 $140,195.00 $140,195.00

TELEMETRY $179,449.60 $179,449.60 $179,449.60 $179,449.60 $179,449.60

112 SERVICE TAP CONNECTIONS $356,860.00 $0.00 $356,860.00 $0.00 $356,860.00
TAP FEE FOR THERMOPOLIS $101,960.00 $0.00 $0.00 $0.00 $101,960.00

CONSTRUCTION COST SUBTOTAL NO. 1 $9,352,877.47 $8,809,749.29 $9,250,917.47 $8,894,057.47 $9,352,877.47

ENGINEERING CONSTRUCTION COSTS (SUB NO. 1 * 10%) $935,287.75 $880,974.93 $925,091.75 $889,405.75 $935,287.75

CONSTRUCTION COST SUBTOTAL NO. 2 $10,288,165.21 $9,690,724.22 $10,176,009.21 $9,783,463.21 $10,288,165.21
CONTINGENCY (SUB NO. 2 * 15%) $1,543,224.78 $1,453,608.63 $1,526,401.38 $1,467,519.48 $1,543,224.78

CONSTRUCTION COST TOTAL $11,831,389.99 $11,144,332.85 $11,702,410.59 $11,250,982.69 $11,831,389.99
FINAL DESIGN AND SPECIFICATIONS - 10% $1,183,139.00 $1,114,433.29 $1,170,241.06 $1,125,098.27 $1,183,139.00
PERMITTING AND MITIGATION - 1.5% $177,470.85 $167,164.99 $175,536.16 $168,764.74 $177,470.85
LEGAL FEES - 2% $236,627.80 $222,886.66 $234,048.21 $225,019.65 $236,627.80

ACQUISITION OF ACCESS & RIGHTS-OF-WAY - 1.5% $177,470.85 $167,164.99 $175,536.16 $168,764.74 $177,470.85

TOTAL PROJECT COSTS $13,606,098.49 $12,815,982.78 $13,457,772.18 $12,938,630.10 $13,606,098.49

TOTAL PROJECT COSTS $13,606,098.49

PROJECT SPONSOR FUNDING $136,060.98  1% FROM OWL CREEK WATER DISTRICT (APPROXIMATELY 1/2 OF 112 X $25
ADDITIONAL FUNDING REQUIRED $13,470,037.51

TYPE OF FUNDING PROJECT QUALIFIES FOR: WWDC RUS SRF OSLIB

FUNDING AGENCY PERCENTAGE OF 
TOTAL FUNDING

PERCENTAGE OF 
ELIGIBLE FUNDING

GRANT/LOAN 
AMOUNTS

CAPITAL 
RECOVERY 
FACTORS

DEBT SERVICE  
PER YEAR

WWDC GRANT 63.7% 67% 8,586,708.46$        -$                   
WWDC LOAN - 4.0% at 20 Years Not Used Not Used 0.0735818
OSLIB GRANT Not Used Not Used -$                   
OSLIB LOAN - 6% at 20 Years Not Used Not Used 0.0871846
DWSRF LOAN - 2.5% at 20 Years 23.1% Remaining 3,106,903.12$        0.0641471 199,298.91$       
RUS GRANT 6.6% 20% 888,212.96$           -$                   
RUS LOAN - 4.125% at 30 Years 6.6% 80% 888,212.96$           0.0587110 52,147.87$         

TOTALS 13,470,037.51$      251,446.78$       
Total EDUS/ Taps 112                   

 Annual Debt Service per EDU $2,245.06
 Monthly Debt Service per EDU $187.09

Debt Service per EDU for RUS Funding at Poverty Level (0.5% MHI) 149.44$             

* This number equals the Median Household income ($29,888) multiplied by 0.5%.
This is then used to see if the project qualifies for RUS poverty level interest rate.

 
 
 
 
 

47 



 

TABLE 11.3 
ESTIMATED COSTS AND WATER RATES 

SUMMARY OF ESTIMATED MONTHLY COSTS *

Total Taps 112

Total EDUs 112

Monthly Yearly Monthly Yearly

Operation and Maintenance Expenses $4,750.00 $57,000.00 $4,750.00 $57,000.00

Depreciation / Sinking Fund $400.00 $4,800.00 $400.00 $4,800.00

Debt Retirement from Loans $22,502.50 $270,030.00 $20,953.90 $251,446.78

Subtotal Base Rate Expenses $27,652.50 $331,830.00 $26,103.90 $313,246.78

Estimated Costs per EDU/Tap $246.90 $2,962.77 $233.07 $2,796.85

Water Supply Costs  **

Proposed Town Rate Schedule - Alternate I w/ EDU Monthly Yearly

Base Rate $246.90 $2,962.77

*** $3.78 / 1,000 gallon $2,116.80 $25,401.60

Estimated Water Costs $2,116.80 $28,364.37

Estimated Water Costs per EDU/Tap $18.90 $253.25

Total Estimated Average EDU/Tap Costs $265.80 $3,216.02

(Based on 2012 Dollars)

*  Does not include legal costs for District Formation, Studies, or Grant Application Preparation

**  Based on a water use of 5,000 gallons per tap = 560,000           gallons

Billed water average monthly use = 5,000               gallons

*** Assumed Thermopolis Rate $3.78

PROPOSED RATE SCHEDULE - ALTERNATE I

Assumes all taps will be 3/4" residential, but proposes a rate for 1" taps also.

Cost per 1,000 gallons

Tap Size EDU BASE RATE Up to 5k 5k-10k Over 10k

3/4" 1.00 $246.90 $3.78 $4.50 $5.00

1" 1.77 $437.01 $3.78 $4.50 $5.00

PROPOSED RATE SCHEDULE - ALTERNATE II

Assumes all taps will be 3/4" residential, but proposes a rate for 1" taps also.

Cost per 1,000 gallons

Tap Size EDU BASE RATE Up to 5k 5k-10k Over 10k

3/4" 1.00 $233.07 $3.78 $4.50 $5.00

1" 1.77 $412.53 $3.78 $4.50 $5.00

ALTERNATE I ALTERNATE II
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TABLE 11.4 
PROPOSED PROJECT ALTERNATIVE/DESCRIPTION – ALT IA & IB 

COSTS OF PROJECT COMPONENTS TOTAL COST          
(2012 DOLLARS)

ELIGIBLE FOR 
WWDC FUNDING

ELIGIBLE FOR 
RUS FUNDING

ELIGIBLE FOR 
OSLIB FUNDING SRF FUNDING

10" HDPE CL 200 TRANSMISSION LINES $252,198.06 $252,198.06 $252,198.06 $252,198.06 $252,198.06

10" HDPE CL 160 TRANSMISSION LINES $1,696,137.74 $1,696,137.74 $1,696,137.74 $1,696,137.74 $1,696,137.74

8" HDPE CL 200 TRANSMISSION LINES $966,514.53 $966,514.53 $966,514.53 $966,514.53 $966,514.53

8" HDPE CL 160 TRANSMISSION LINES $1,123,405.48 $1,123,405.48 $1,123,405.48 $1,123,405.48 $1,123,405.48

6" HDPE CL 160 TRANSMISSION LINES $399,402.81 $399,402.81 $399,402.81 $399,402.81 $399,402.81

3" HDPE CL 200 TRANSMISSION LINES $382,277.35 $382,277.35 $382,277.35 $382,277.35 $382,277.35

3" HDPE CL 160 TRANSMISSION LINES $346,077.73 $346,077.73 $346,077.73 $346,077.73 $346,077.73

2" HDPE CL 200 DISTRIBUTION LINES $36,935.01 $0.00 $36,935.01 $36,935.01 $36,935.01

THREE PUMP STATIONS $841,170.00 $841,170.00 $841,170.00 $841,170.00 $841,170.00

ONE FIBERGLASS TANKS (30,000 GALLONS) $159,471.81 $159,471.81 $159,471.81 $159,471.81 $159,471.81

TELEMETRY $67,293.60 $67,293.60 $67,293.60 $67,293.60 $67,293.60

80 SERVICE TAP CONNECTIONS $254,900.00 $0.00 $254,900.00 $0.00 $254,900.00
TAP FEE FOR THERMOPOLIS $115,200.00 $0.00 $0.00 $0.00 $115,200.00

CONSTRUCTION COST SUBTOTAL NO. 1 $6,640,984.12 $6,233,949.11 $6,525,784.12 $6,270,884.12 $6,640,984.12

ENGINEERING CONSTRUCTION COSTS (SUB NO. 1 * 10%) $664,098.41 $623,394.91 $652,578.41 $627,088.41 $664,098.41

CONSTRUCTION COST SUBTOTAL NO. 2 $7,305,082.53 $6,857,344.02 $7,178,362.53 $6,897,972.53 $7,305,082.53
CONTINGENCY (SUB NO. 2 * 15%) $1,095,762.38 $1,028,601.60 $1,076,754.38 $1,034,695.88 $1,095,762.38

CONSTRUCTION COST TOTAL $8,400,844.91 $7,885,945.62 $8,255,116.91 $7,932,668.41 $8,400,844.91
FINAL DESIGN AND SPECIFICATIONS - 10% $840,084.49 $788,594.56 $825,511.69 $793,266.84 $840,084.49
PERMITTING AND MITIGATION - 1.5% $126,012.67 $118,289.18 $123,826.75 $118,990.03 $126,012.67
LEGAL FEES - 2% $168,016.90 $157,718.91 $165,102.34 $158,653.37 $168,016.90
ACQUISITION OF ACCESS & RIGHTS-OF-WAY - 1.5% $126,012.67 $118,289.18 $123,826.75 $118,990.03 $126,012.67

TOTAL PROJECT COSTS $9,660,971.64 $9,068,837.46 $9,493,384.44 $9,122,568.67 $9,660,971.64

TOTAL PROJECT COSTS $9,660,971.64

PROJECT SPONSOR FUNDING $96,609.72  1% FROM OWL CREEK WATER DISTRICT (APPROXIMATELY 1/2 OF 112 X $25

ADDITIONAL FUNDING REQUIRED $9,564,361.92

TYPE OF FUNDING PROJECT QUALIFIES FOR: WWDC RUS SRF OSLIB

FUNDING AGENCY PERCENTAGE OF 
TOTAL FUNDING

PERCENTAGE OF 
ELIGIBLE FUNDING

GRANT/LOAN 
AMOUNTS

CAPITAL 
RECOVERY 
FACTORS

DEBT SERVICE  
PER YEAR

WWDC GRANT 63.5% 67% 6,076,121.10$        -$                   
WWDC LOAN - 4.0% at 20 Years Not Used Not Used 0.0735818
OSLIB GRANT Not Used Not Used -$                   
OSLIB LOAN - 6% at 20 Years Not Used Not Used 0.0871846
DWSRF LOAN - 2.5% at 20 Years 23.4% Remaining 2,235,114.08$        0.0641471 143,376.15$       
RUS GRANT 6.6% 20% 626,563.37$           -$                   
RUS LOAN - 4.125% at 30 Years 6.6% 80% 626,563.37$           0.0587110 36,786.16$         

TOTALS 9,564,361.92$        180,162.31$       
Total EDUS/ Taps 80                     

 Annual Debt Service per EDU $2,252.03
 Monthly Debt Service per EDU $187.67

Debt Service per EDU for RUS Funding at Poverty Level (0.5% MHI) 149.44$             

* This number equals the Median Household income ($29,888) multiplied by 0.5%.
This is then used to see if the project qualifies for RUS poverty level interest rate.
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TABLE 11.5 
SUMMARY OF ESTIMATED RATES IA & IB 

 
 

SUMMARY OF ESTIMATED MONTHLY COSTS *

Total Taps 80

Total EDUs 80

Monthly Yearly

Operation and Maintenance Expenses $3,100.00 $37,200.00

Depreciation / Sinking Fund $400.00 $4,800.00

Debt Retirement from Loans $15,013.53 $180,162.31

Subtotal Base Rate Expenses $18,513.53 $222,162.31

Estimated Costs per EDU/Tap $231.42 $2,777.03

Water Supply Costs **

Proposed Town Rate Schedule - Alternate I w/ EDU Monthly Yearly

Base Rate $231.42 $2,777.03

*** $3.78 / 1,000 gallon $1,512.00 $18,144.00

Estimated Water Costs $1,512.00 $20,921.03

Estimated Water Costs per EDU/Tap $18.90 $261.51

Total Estimated Average EDU/Tap Costs $250.32 $3,038.54

(Based on 2012 Dollars)

*  Does not include legal costs for District Formation, Studies, or Grant Application Preparation

**  Based on a water use of 5,000 gallons per tap = 400,000           gallons

Billed water average monthly use = 5,000               gallons

*** Assumed Thermopolis Rate $3.78

PROPOSED RATE SCHEDULE - ALTERNATE I

Assumes all taps will be 3/4" residential, but proposes a rate for 1" taps also.

Cost per 1,000 gallons

Tap Size EDU BASE RATE Up to 5k 5k-10k Over 10k

3/4" 1.00 $231.42 $3.78 $4.50 $5.00

1" 1.77 $409.61 $3.78 $4.50 $5.00

ALTERNATE IA & IB
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B. POTENTIAL FUNDING SOURCES 

 
There are numerous available funding sources for water-related improvements, both at 
the State and Federal levels.  Different funding sources have different program 
requirements, as well as various types of funding.  Most typical are grant funds, which 
usually require some percentage of matching funds.  Loans are also available at various 
terms and interest rates.   
 
Typically, WWDC projects are “approved” prior to the legislative session, but are only 
formally funded once the legislature approves the related budget.  These funds are 
usually unavailable until June of each year, even though funding applications are often 
due up to 9 months prior to that date.  Below is a summary of some of the programs 
available. 
 
1. Wyoming Water Development Commission (WWDC) 
 

This program provides loans and grants for construction projects that strive to 
promote the optimal development of human, industrial, mineral, agricultural, 
water, and recreational resources within the State of Wyoming.   
 
Level I Studies typically provide a “feasibility-level” analysis of proposed projects. 
This can include both new projects, or repair, rehabilitation, and extensions of 
existing systems.   
 
Level II Studies using WWDC funds refine the evaluation of several alternatives 
proposed in a Level I Study.  Occasionally, projects are recommended for a 
Level II Study, without the need for a Level I Study.   
 
Level III construction projects are not recommended without some level of 
previous study.  Construction Phase funding from the WWDC is known as “Level 
III” funding. Drinking Water projects identified for Level III funding are funded 
from one of two different accounts.  One account is for New Development, and 
the second account funds Rehabilitation projects.  The Rehabilitation program 
provides funds for water systems that have been in use for at least 15 years. 
Currently, grants are awarded at 67% of the project costs, with a 33% match or 
loan coming from other sources.  Both New Development and Rehabilitation 
project loan funding is available for municipalities, with 4% interest, and a term to 
be set by WWDC ranging from 20 to 50 years.  Other sources can include other 
funding agencies to assist in providing the 33% match. Typically, only supply, 
storage, and transmission lines are funded, but both treated water and raw water 
systems qualify for funding.  WWDC will not sign legal documents or agreements 
to proceed with a Level III project until the project sponsor has demonstrated that 
all matching funds have been secured. 

 
2. DEQ State Revolving Fund Loan Program (SRF) 
 

The SRF Loan Program funds projects for all types of water system issues, 
including supply, storage, distribution, transmission, and treatment.  There are 
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two sections to this loan program, the “Clean Water State Revolving Fund 
(CWSRF)” and the “Drinking Water State Revolving Fund (DWSRF)”.  The 
CWSRF generally targets storm water and wastewater treatment projects.  The 
DWSRF provides loans for water systems requiring improvements.  The ranking 
criteria for the DWSRF includes Public Health Issues (200 pts), Compliance 
Issues (240 pts), System Deficiencies that may affect public health or compliance 
(85 pts), and Affordability (30 pts).    
  

 Project Affordability –  
Relative Income Index = 79.9% (4 pts) 
Hot Springs County Annual Median Household Income (AMHI) = $29,888 
Wyoming Annual Median Household Income (AMHI)  = $37,892 
   
Relative Water Rate Index = 5.7%* (15 pts – highest rating) 
Expected Average Annual Residential User Charge * = $1,706  
Local AMHI = $29,888 
 
*  The figure above represents the estimated residential use at the current 
rate schedule assuming a use of 4,000 gallons per month.  Any rate 
increases as a result of the Town of Thermopolis’ or the Owl Creek Area’s 
project requesting funding can be included in this charge. 

 
SRF loans have up to a 20-year term and an interest rate that is currently 2.5%.  
The first payment on a loan made through this agency is due one-year after 
project completion.  These loans can be used as matching funds for WWDC and 
OSLIB grants.  An environmental review is required before a loan will be 
provided by this agency.  Minority- and women-owned business enterprises must 
be given an opportunity to bid on materials and labor not provided by the owner. 
 

3. Office of State Lands and Investment Board (OSLIB) 
 

This program is currently in a state of flux, as funds have been split amongst all 
counties in the State.  Each county commission is charged with dispersing those 
funds individually.  Criteria for dispensing the funds is being developed.  It is 
difficult to predict the final outcome of this process at this time.  Further changes 
in this process are anticipated in the near future.  However, utilization of these 
funds on projects of this type is not available at this time.  Due to the current 
situation, OSLIB funding should not be considered as a viable source at this time. 
The following information describes the operation of OSLIB prior to the 
conclusion of the 2007 Legislative Session. 
  
OSLIB provides grants and loans from the Mineral Royalty Account during two 
meetings each year.  This funding is available for water, sewer, storm drainage, 
road, solid waste, emergency vehicles, and public buildings and health care 
facilities.  Since almost every type of public project can be funded by these 
monies, there is often a lot of competition for funding.  Funds available every 
year are variable, but total funding available is approximately $11 million per 
semi-annual meeting.  Amounts vary annually based on distributions from the 
legislature.  Typically, grants are available at the 50% level if at least 7 mils have 
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been levied by the municipality.  Over 50% can be granted if the municipality has 
levied at least 11 mils during the previous tax year. 

 
In addition, up to 75% matching grants are available for public infrastructure 
projects in study areas with populations under 1,300 people or in Counties where 
the 3-year average of local government sales and use taxes is under 70% of the 
statewide average.  Hot Springs County, and specifically the Owl Creek Area, 
meet these requirements.   On an annual basis, 12.5% of the total money 
available is earmarked for these communities. 

 
Mitigation of health and safety issues qualifies a grant request in the highest 
priority category, as well as projects that have already received some type of 
funding (ongoing projects).  Currently, loans are also available at 6% interest for 
a term of 30 years. 

 
4. Community Development Block Grants (CDBG) 
 

The CDBG Program is used for economic and community development projects. 
 The Wyoming Community Development Authority manages the portion of 
funding designated by the Wyoming Business Council for housing in Wyoming.  

 
The CDBG Program is a federal funded pass-through grant program from the 
U.S. Department of Housing and Urban Development (HUD).  Wyoming has 
received an annual allocation from a low of $2.2 million, to a high of $3.7 million. 
In order to qualify for funding, the project must meet one of three HUD imposed 
national objectives.  
The three objectives are: 
• Benefit to low and moderate income families; 
• Elimination of slums and blight; 
• Projects which meet an urgent community development need that pose a 

 serious and immediate threat to the health or welfare of the community. 
 

Moderate income is defined as eighty percent of the county’s median income and 
adjusted by family size. In addition, if permanent jobs are not created as a direct 
result of the project, there are other various income criteria that must be met.  
Because of the limited amount of funding available, this may not be a program 
that is well-suited for water project funding. 

 
5. Wyoming Business Ready Community Program (BRC) 
 

The Wyoming Business Council was created in 2003 to promote economic 
development at local levels.  Grant and loan funding is available under three 
different categories. 

 
• Community Readiness – Infrastructure construction for future businesses 

 or new business development (i.e. industrial park).  Must demonstrate  
 potential for new job creation. 

• Business Committed – Must be backed by a specific business(es) that 
 require infrastructure improvements.  Requires proof of the potential to 
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 create jobs. 
• Community Enhancements – Aesthetic improvements (N/A for this study). 

 This relatively new funding source is a great source for businesses in the 
 community to utilize for new infrastructure construction in locations at the 
 edges of municipalities where infrastructure may not currently exist.  
 Municipalities hoping to create economic development via a business park 
 can now provide infrastructure for those needs with this grant funding.   

 
Grants are available up to $1,500,000, and a match of either 5% or 10% are 
dependant upon the amount of the grant.  No or low interest loans up to 
$1,500,000 are also available at the Board’s determination.  This loan money 
cannot be used to refinance or pay off existing loans. 

 
6. Rural Utility Services (RUS) Funding from USDA 
 

This USDA program provides funding for mainly water and sewer related projects 
in rural communities.  RUS and the WWDC work closely on water projects to try 
to provide the most affordable options for Wyoming communities.  Historically, 
WWDC has provided a grant for 50% of eligible costs, which is matched by a 
grant and loan from RUS.  RUS has also established a minimum water bill for 
Wyoming communities to be approximately $30 to $40 per month in order to 
qualify for funding.  We have estimated the study area’s average residential 
water bills at close to $265.80 per month if the whole system is built or $250.32 
per month if option IA and IB is built. 

 
RUS considers several factors to determine grant eligibility and loan interest rate. 
Statewide and local Median Household Income (MHI) numbers are derived from 
census data collected by the Census Bureau (currently using 2000 census data). 
A comparison of the county MHI to the State MHI is used to determine eligibility 
and ranking.  If the MHI in the project area falls between 80% and 100%, it is 
considered to be “Intermediate Level”.  Typically, debt service for the water 
system at this level must exceed 1% of the MHI.  If the MHI in the project area 
falls below 80%, it is considered to be “Poverty Level”.   In this level, debt service 
should exceed 0.5% of the MHI.   

 
Because the Owl Creek area is not an established entity, the study area currently 
has no debt load.  There are 112 EDUs in study area.  The MHI for Owl Creek is 
$29,888, while the State MHI is $37,892.  The study area’s ratio of MHI is 78.9%. 
This ratio qualifies Owl Creek for USDA poverty level funding.   The program 
provides grant funding once debt service exceeds 0.5% of MHI per EDU 
($149.44 per EDU). 

 
Discussions with RUS indicate that based on 2007 funding available, the best 
case scenario for projects is 80% loan and 20% grant.   Owl Creek is eligible for 
the “poverty interest rate”, which is higher than the SRF loans available.   

 
Grants are usually higher for Poverty Level projects.  However, in discussions 
with Alana Cannon at RUS, they are anticipating a much larger portion of loan 
funds than grant funds in the next fiscal year.  For projects serving areas with 
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MHI over 100%, the loan interest rate is set at market rate (currently 4.125%.  
Interest rates for USDA loans are set at half-way between market rate and the 
poverty level interest rate for intermediate income level areas, currently 4.25%.  
The loan rate for poverty level income level areas is set at a rate of no greater 
than 4.5%. Thus, all three income ranges would receive the lowest interest rate 
of 4.125%.  The term on USDA loans is generally 30-years in Wyoming.  The 
USDA currently requires that their grants be matched with USDA loan funds. 

 
7. Other Funding Sources 
 

There are also several entities that provide technical assistance, especially 
targeted at small water systems.  At a national level, any study area with a 
population under 10,000 is considered a small water system.  Unfortunately, 
almost every community in Wyoming qualifies as such so project funding based 
on population is not very effective.  These agencies include: 

 
• Wyoming Rural Water Association (WRWA) – training and on-site 

 assistance; 
• Rural Community Assistance Program (RCAP) – Wyoming is part of 

 “MAP”, or the Midwest Assistance Program – training and technical 
 assistance; 

• National Environmental Services Center (NESC) – training; 
• EPA Safe Drinking Water Hotline – 1-800-426-4791 – information hotline. 

 
Another funding source is the Optional 1-Percent Sales Tax-Special Purpose 
County Tax (Capital Facilities Tax).  Hot Springs County has been utilizing the 
1% General Purpose Tax since 1977.  This additional tax is used exclusively for 
a specific project or activity. Once the funds needed to fund that project or activity 
are collected, the tax is discontinued. The General Purpose and Special Purpose 
taxes can be imposed separately or together.   The taxes also do not have to be 
1%, but could be 0.25% or a higher portion of a percent.  This tax must be 
approved County-wide by a vote.  Table 6.1 is a summary of various funding 
options available and associated requirements. 
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TABLE 11.6 
SUMMARY OF VARIOUS FUNDING SOURCE OPTIONS 

Funding Source Type of Projects Grant 
Required 
Match for 

Grant 
Loan 

Environmental 
Review 

Required? 

Application Due 
Date 

Other 
Information 

Required 
WWDC Storage, treatment, 

transmission, raw 
water 

67% typical 33% 33% of project costs 
20-50 years 
4% interest 

Yes Aug. 15 for new; 
Aug. 15 for ongoing

 

DWSRF All water projects None N/A 100% of project costs 
Up to 20 years 
2.5% interest 

Yes 
Environmental 
Assessment 

Loans only – every 
other month at 
SLIB meetings 

 

SLIB Public projects 50% to 
100% 

25% to 50% 25-50% of project 
costs 

30 years 
6.0% interest 

No 3rd Thursday in 
February for March 

meeting; 
3rd Thursday in 
September for 

November meeting 

 
This process has 

changed as of 
March 2007. 

CDBG Community and 
economic 
development 
 

Up to 
$300,000 

Varies N/A Yes 1st of August, 
October, February, 

or May 

Must meet HUD 
guidelines. Public 
hearing is 
required.   

Up to 
$250,000 

5% match BRC – Business 
Committed 

Specific business 
must require 
infrastructure 
improvements 

$250,000 
to 

$1,500,000

10% match 

$1,500,000 max. 
 

No or low interest as 
determined by Board. 

No July 10, 2007 Public hearing is 
required.  Various 
business related 
items required.   

Up to 
$250,000 

5% match BRC – 
Community 
Readiness 

Proposed business 
or industrial park 
infrastructure 
needs $250,000 

to 
$1,500,000

10% match 

$1,500,000 max. 
 

No or low interest as 
determined by Board. 

No (Current dates 
unavailable) 

Public hearing is 
required.  
Comprehensive 
Economic 
Development 
Strategy (CEDS) 
and other 
employment 
related items 
required. 

RUS Water and sewer 20% 80% from 
other sources

80% 
30 years 

4.125% interest 

Yes 
Environmental 
Assessment 

Typically pursued 
in conjunction with 

other funding 
 

Preliminary 
Engineering 
Report (PER) 
Required. 
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C. AFFORDABLE USER FEES 
 
Affordability is a function of the household ability-to-pay.  According to the 
Environmental Protection Agency (EPA) guidance document “Information for States on 
Developing Affordability Criteria for Drinking Water,” household ability-to-pay is based 
on several factors.  Factors include median household income (MHI), unemployment 
rates, rate structures, cost of living, and taxes.  Areas with low MHI, high 
unemployment, high cost of living, and high taxes have populations with a low 
household ability-to-pay.  Conversely, areas with high MHI, low unemployment, low cost 
of living, and low taxes have a population with a high ability-to-pay.   
 
Several of the factors influencing ability-to-pay are codependent and can be considered 
aggregately.  Cost of living, taxes, and unemployment within a state generally vary less 
than nationally.  Thus comparison of the statewide MHI with the project area MHI is one 
way to begin establishing user ability-to-pay.  This is the method established by RUS to 
determine eligibility for their grant program.  It is also used during the scoring process 
for SRF loans.  The Owl Creek Service Area currently qualifies for RUS funding at the 
“Poverty” level. 
 
Additional information contained in the EPA document indicates that when annual cost 
of a customer’s water rates exceeds 1.5% of the local MHI, the affordability of water 
becomes questionable.  The maximum affordability limit for a customer’s annual water 
rate is 2.0% of MHI.  Using the current estimated annual water bill of $3,000 to 3,300, 
the study area’s water rates currently far exceed the 2.0% of the max MHI with a 11.0% 
of the MHI.  This indicates that the study area’s cost for water to its residents does 
create financial hardship.  Based on the EPA criteria, the following information is 
determined: 
 
EPA Questionable Affordability Limit (1.5% MHI) = $29,888 *1.5%  =$448.32/year  
          =$  37.36/month 
 
EPA Maximum Affordability Limit (2% MHI) = $29,888 * 2%   =$597.76/year  
          =$  49.81/month 
 
It is readily apparent that, historically, many of the Owl Creek users have been spending 
significantly more than the EPA maximum affordable limit for their drinking water.  
Significant grant funding will be needed to bring those water costs in-line with the ability 
to pay limit based on the local MHI. 
 
Three other factors that need to be considered when evaluating ability-to-pay are the 
rate structures, demographics of the project area, and the economies of scale.   
Typically, user rates are established to increase costs as water usage increases to 
promote water conservation.  In addition, commercial and industrial customers are 
typically charged more for their base rate (or charges vary based upon the size of the 
tap).  From a practical standpoint, the easiest way to address this issue is by setting 
rates based on EDU’s.  However, in the Owl Creek Area, essentially all users, with the 
possible exception of the future Hot Springs County Airport and Commercial 
Subdivision, are residential users and all have the same EDU size. 
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A rate schedule that is fair to all users should be established.  If high water usage is to 
be discouraged, then rates should increase as water consumption goes up.  On the 
contrary, high water usage in Owl Creek may be something the study area wishes to 
encourage.  In that case, after covering costs via a rate schedule that assumes minimal 
water usage, additional use rates could be lower than the rates for the first 5,000 
gallons, for instance.   
 
Water revenue should cover these main items: 
 Operation and Maintenance Costs 
 Water Source/Supply Costs 
 Debt Retirement (to pay off Capital Construction Costs and interest) 
 WWDC Repair and Maintenance Account 
 
Currently, Owl Creek’s treated water rate schedule would be/should be: 
 $246.90 base rate, 

$3.78 per additional 1,000 gallons up to 5,000 gallons, 
$4.50 per additional 1,000 gallons from the second 5,000 gallons to 10,000 
gallons, 
$5.00 per additional 1,000 gallons over 10,000 gallons 

 
Assumed cost to Owl Creek from Town of Thermopolis:  

$3.78 for every 1,000 gallons (This amount must be finalized in a water use 
agreement with the Town of Thermopolis.) 
  
Currently, all users are proposed to be charged the same rates, and the only variation is 
for the amount of water used.     
 
D. SYSTEM COSTS 
 
1. Capital Construction Costs 

 
Capital construction cost estimates have been prepared for the various 
alternatives based on previous bids for similar facilities and quotes from 
suppliers.  This information is provided in the cost summaries included in the 
project notebook. 
 

2. Operation and Maintenance Costs 
 

Costs have been developed for operation and maintenance of the proposed 
facilities based on cost information available from other similar operations.    

 
3. WWDC Repair and Maintenance Account  
 

Depreciation cost estimates, or estimated fees that need to be charged to pay for 
the depreciation, are included in the operation and maintenance costs.  
Depreciation costs are based on an estimated 50-year life for pipelines and 20- 
years for pump stations.  They include costs for a complete replacement of all 
facilities constructed under the project. 
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4. Funding Agency Participation 
 

Anticipated participation by potential funding sources was assumed in the cost 
estimates to provide an estimate of the capital construction costs to be paid by 
citizens of the Owl Creek Study Area.  
 

5. Projected System Costs 
 

The following table summarizes the costs for three of the six alternatives. It 
includes operation and maintenance, capital construction, and depreciation.  The 
total projected costs per customer or equivalent dwelling unit are shown in Table 
11.7 for Alternative 3 (whole system; 1A and 2A), 4, and 5.  Estimates for 
Alternative 1and 2 are not included since they are not technically feasible 
considering other factors impacting the system.  These costs were developed to 
allow a direct comparison of the alternatives.   

 
TABLE 11.7 

ANNUAL COST SUMMARY 
 
Total Annual Cost to Owl Creek User Group 

Description of Cost 

Alt. I - 
Whole 

system with 
connection 
to 14th and 
Arapahoe 

Alt. I - 
Using IA and 

IB with 
connection to 

14th and 
Arapahoe 

Alt. II - 
Whole 

system with 
connection 

to Roundtop 
Mountain 

 

Alt. III - 
Whole system 

with 
connection to 

Lucerne 
 

 

Capital Construction 
Costs $270,030.00 $180,162.31 $251,446.78 $426,498.86  

Operation & Maintenance 
Cost Increase $57,000 $37,200 $57,000 $66,600  

Facility Depreciation $4,800 $4,800 $4,800 $4,800  
Total $331,830.00 $222,162.31 $313,246.78 $497,898.86  
 
Proposed Monthly Cost for a Residential User (1 EDU) 

Description of Cost Alt. I Alt. IA&B 
only Alt. II Alt. III  

Capital Construction Cost $200.92 $187.67 $187.09 $317.34  
Operation & Maintenance 
Cost Increase $42.41 $38.75 $42.41 $49.55  

Facility Depreciation $3.57 $5.00 $3.57 $3.57  
Total $246.90 $231.42 $233.07 $370.46  
 
“Alternative IA & IB only” will most likely be the best option for the study area to begin 
with.  This alternative would supply water to 80 of the 112 EDU’s without having to 
construct the whole system. 
 
 
 
 



 

E. RATE SCHEDULES 
 
The annual cost of operating the proposed facilities based on costs from similar 
operations will be approximately $37,200.   
 
Table 11.8 includes a rate schedule formulated to allow the Owl Creek Users Group to 
cover treated water costs based on the selected option (Alt. IA & IB only). 
 
 
 

TABLE 11.8 
PROPOSED TREATED WATER RATE SCHEDULE AND INCOME 

 

 

Tap 
Size EDU Total 

Taps 
Base Rate 

Per Month** 
Cost per 1000 

Gallons 

Average Water 
Usage 

(Gallons) 

 
Average 
Monthly 

Bill 

 Total of 
Monthly 

Bills 

3/4" 1 80 $231.42 $3.78 5000 $250.32 $20,025.60 
      Total $20,025.60 

* Based on EDUs        
Assuming $3.78 per 1000 water purchase 
cost.  
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CHAPTER TWELVE 
PERMITS, AGREEMENTS, ENVIRONMENTAL COMPLIANCE NEEDS  

 
A.  PERMITS 

 
1. Mining Permit 

The Land Quality Division of DEQ is responsible for administering the permit 
process for mining operations.  The Contractor will require a material source for 
granular pipe bedding, riprap, and other aggregates.  The Contractor will be 
assigned the responsibility to locate, secure, and obtain permits for borrow areas 
as required.  The Contractor may elect to purchase these materials from a local 
supplier and avoid the need for this permit. 

 
2. Burning Permit 

Permits will be required from the Air Quality Division of DEQ to burn selected 
construction debris and materials cleared from the right-of-way if the Contractor 
chooses to dispose of these materials by burning.  The Contractor should obtain 
this permit. 

 
3. Easements   

Construction of some of the proposed pipelines will require permission to occupy 
existing easements or rights-of-way from the Wyoming Department of 
Transportation and Hot Springs County. 

 Easements from individual landowners will also be necessary in some 
 instances.  Access and utility easements across some lands will be  needed 
 when road permits are not granted, or where pipe alignments, pumping stations, 
 storage tanks, or other appurtenances must deviate from established roads.  
 Dealing with the Wind River Indian Reservation may be a challenge, specifically  
          as it relates to access and construction of the planned West Tank.  Special           
          expertise may be advisable for this segment of the work. 
  
4. Permitting Summary  
 As indicated previously, many permits, licenses, and rights-of-way will be 
 required to construct the water improvements.  Some of the permits are required 
 to comply with environmental regulations as identified.  Permitting will constitute 
 a significant effort in time and money.     
 
 Most of these permits should be secured by the Water District and Engineer prior 
 to bidding the projects due to the complexity and long lead time necessary.  
 Other permits which are specific to a Contractor’s operation and method of 
 construction are obtained by the Contractor.  The following table summarizes the 
 permits which may be required to address the environmental issues as discussed 
 previously.  The table also indicates the party responsible for obtaining the 
 permit. 
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12.1 
PERMIT SUMMARY 

 
Section 

No. 
 

Permit 

Obtained 
By District 

and/or 
Engineer 

Obtained 
By 

Contractor 

4. Archaeology & SHPO Clearance X  

6. Permit To Construct X  

6. General Storm Water Permit  X 

6. Testing  Water Discharge Permit  X 

9.a) Mining Permit  X 

9.b) Burning Permit  X 

 
 
B.  AGREEMENTS 
 
Agreements will be necessary for this project.  Primary among them will be a Water 
Service Agreement with the Town of Thermopolis for furnishing water to the Owl Creek 
users group.  This agreement must stipulate the conditions under which the Owl Creek 
group can expect the continued delivery of Town water to their connection.  It will cover 
contract duration, water costs, and payment.  There will also be clearly defined 
circumstances for necessary changes to any terms of the agreement.  This agreement 
should be of a length equal to or longer than the expected life of the project and the 
terms of the loans.  This water agreement will be absolutely necessary before a Level III 
project will be approved. 
 
There will also be agreements with each agency involved in providing grants and/or 
loans to the users group.  These again will cover all conditions and terms associated 
with the relationship with each funding agency. 
 
C.  ENVIRONMENTAL COMPLIANCE NEEDS 
 
A Level II study will require completion of an Environmental Compliance Needs 
evaluation.  Once the preferred alternatives are selected, correspondence identifying 
project scope and location of each will be sent to the various agencies requesting input. 
Information received will be compiled in the required report format.  Mitigation 
techniques and associated costs will be prepared for identified issues.  Often times, the 
response from various agencies is lengthy. This could delay the completion of this 
portion of the study, especially if an environmental impact is determined.  Any additional 
field assessments identified as needed by the environmental review process should be 
planned for completion during the initial steps of the construction phase - Level III.  This 
will be emphasized when distributing our documentation to ensure a quick response.  
 
Various issues that are deemed to be pertinent to this project by the engineer, sponsor 
or WWDC will also be evaluated under this task.  Specific issues on this project could 
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include petroleum contamination of soils, wetlands issues, wildlife issues, and 
archaeological issues. 
 
Several sources of federal funding are available to public entities to help mitigate costs 
associated with construction of a water-related project.  These monies may also be 
used to fund portions of the construction that the WWDC cannot pay for, such as 
distribution and treatment.  In order to secure federal funds, it is necessary to comply 
with the National Environmental Policy Act (NEPA).  
 
The primary objective of this task is to provide adequate information for state and 
federal funding agencies to prepare environmental documents required under NEPA (42 
U.S.C. 4321) for this project.  This is done by preparing an "Environmental Report" 
(ER). 
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CHAPTER THIRTEEN 
ROLES AND REGULATORY REQUIREMENTS 

 
A.  DISTRICT FORMATION 
 
The Owl Creek users group can establish a district under Wyoming State Statutue as a 
“Water and/or Sewer District” (W.S. 41-10-101) or as an “Improvement & Service 
District” (W.S. 18-12-101).  Another option currently being investigated is to become an 
enlargement to an existing district.  There are pros and cons for each option.  Each 
option requires a petition to the local County Commissioners.  The Water & Sewer 
board has 5 directors, while the Improvement & Service board has 3.  The percentage 
of property owners involved in the formation petition varies from 25 to 60.  Mills and/or 
assessments can be set by the District and collected by the County.  Loan term lengths 
vary from a maximum of 30 years for the Water & Sewer District to 25 years for the 
other.   
 
Eminent domain, the power to condemn land for public use, is a powerful issue.  The 
Improvement & Service District avoids the complications of condemnation.  The 
advantages of having the power of condemnation are available with the Water & Sewer 
District.  USDA/RUS can loan to the 30-year limit, which can be significant when 
calculating the ability to pay. 
 
It is recommended that the user group work closely with the County Treasurer and 
County Attorney as they consider which district type to pursue.  It will be important to be 
able to identify the service boundary that best suits the potential users.   
 
B. ROLE OF THE OPERATOR 
 
1. Qualifications – Level I Water Operator 
 

The water system operator is responsible for insuring the safety of water 
delivered to customers supplied by their water system.  They must have 
experience and knowledge in the following areas:  

• Maintenance and repair of pumping equipment; 
• Maintenance and repair of storage facilities; 
• Maintenance and repair of pressure-regulating equipment; 
• Maintenance and repair of flushing hydrants and air/vacumn valves; 
• Chlorination practices; 
• Chlorine safety procedures; 
• Operational characteristics of mechanical equipment used in the 

maintenance of cross connection and backflow prevention devices; 
• Safe and efficient work practices and methods; 
• Mathematic principles pertinent to water treatment calculations; 
• Drinking Water Regulations as required by the State of Wyoming. 

 
2. Operation and Maintenance 

 
The water system operator is responsible for maintenance of system water 
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distribution facilities to ensure correct and safe operation.  This includes flushing 
the system at regular intervals, replacing hydrants, maintaining and cleaning 
pumps, and maintaining and cleaning other system components.  The system 
operator is required to perform periodic sampling to ensure that water quality is 
maintained throughout the system.  A copy of the proposed operation and 
maintenance plan and schedule are included in the Appendix. 

 
3. Certifications 
 

Owl Creek’s water system operator must have a Level 1 certification as defined 
by Wyoming DEQ to operate the proposed system.  This certification requires the 
operator to have six months of experience, 35 contact hours (training, 
workshops, college courses, etc.), and successful completion of the Level 1 
operator’s examination.  There is a significant shortage of individuals with these 
qualifications in Wyoming at this time. 

 
4. Legal Responsibilities 
 

The operator is prohibited by state law from constructing, installing, or modifying 
a water distribution system unless the correct permit has been obtained as 
described in Chapter 3 of the Water Quality Rules & Regulations as set forth by 
the Wyoming DEQ.  The water system operator is directly and legally responsible 
for any modifications to the system and can be fined $10,000 for an infraction of 
the aforementioned rule.  Ultimately, the operator is responsible for the safety of 
water provided to individuals served by their water system and needs to be able 
to act reasonably autonomously of policy makers and financial controllers to 
assure safe operation of the system.  As part of DEQ Chapter 12 regulations, the 
water users group must implement a backflow prevention policy.  A sample policy 
is included in the Appendix for their use. 

 
C. ROLE OF DISTRICT ADMINISTRATION 
 
1. Decision Making Level 
 

The water users district administration needs to insure that accurate and up-to-
date records are maintained to successfully manage the water system and keep 
it financially strong.  This entails keeping mapping, operation, and maintenance 
data up-to-date.  The District needs to work closely with the water system 
operator on critical issues.  Since the operator is responsible for insuring safe 
operation of the system, he should be consulted prior to any non-standard 
agreement being made with users or potential users.   

 
2. Funding Requirements 

 
Revenue for a water system can be generated through increased efficiency, 
minimization of losses, or by increasing user fees.  It seems that consideration of 
increased user fees will be required to fund any future upgrade to Owl Creek’s 
system.  The District will need to perform an annual review of water rates and 
compare expenses against income.  The public should be kept informed of the 
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results of this comparison, even when rates don’t need to be raised.  Rates 
should be raised 5% per year until income exceeds expenses.  Consideration 
should be given to taking out a State Revolving Fund Loan for any improvements 
needed to the system that cannot be paid for from cash reserve since 
construction costs have increased at over 20% per year for the last four years in 
Wyoming.  Inflation has increased at about 3.4% per year during that same time 
frame and thus the ability for users to pay for upgrades directly is diminishing. 

 
The Owl Creek District may, for the purpose of paying the expenses of 
conducting and managing their water system, assess and collect a water fee of 
sufficient amount and in such manner as they deem most equitable from all 
premises supplied with water. The water rates along with tapping fees, water 
meter charges, capacity fees, etc., are not included with the Regulations because 
they are subject to change periodically.  Further discussion on this is included 
reporting Chapter 11, Section A – Economic Analysis. 

 
3. Assuring Public Safety 

 
The safety of the public must be maintained at all times by the concerted efforts 
of the water operator and district administration.  This can be best accomplished 
by setting rates at adequate levels to complete operation, maintenance, and 
upgrades, ensuring that the water system operator is spending adequate time 
monitoring the system, and by paying for regular operator training 

 
D. REGULATORY REQUIREMENTS 
 
1. DEQ Regulations 

 
Under current Department of Environmental Quality regulations, constructing, 
installing or modifying a water distribution system without a valid DEQ Permit-to-
Construct is prohibited.  In order to obtain a permit-to-construct, copies of plans, 
specifications, design data, and other pertinent data must be submitted to 
WDEQ.  Plans, specifications, and the application for a permit-to-construct must 
bear the signature or seal of a registered professional engineer.  The underlying 
objective of this is to insure that pipe sizes are correct, are constructed of 
appropriately specified materials, are installed correctly, and that installation 
efforts are adequately documented.  To insure that this is done correctly, 
construction must be completed under the direct supervision of a registered 
professional engineer.      

 
2. EPA Regulations and Reporting 
 

Drinking water suppliers must provide water quality reports (sometimes called 
consumer confidence reports) that tell where drinking water comes from, and 
what contaminants may be in it.  Reports must be submitted to the EPA.  The 
Owl Creek District will perform a monthly series of Bacteriological Tests.  Testing 
for lead and copper will be performed every third year. 
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3. Design, Bidding Projects, and Construction 
 

Design drawings, plans, specifications and estimates for public works of the 
State, or a political subdivision thereof, involving engineering or land surveying, 
shall be prepared by or under the personal direction of a qualified professional 
engineer.  Construction of the works shall also be executed under the direct 
supervision of a qualified professional engineer within the category involved.  
Before advertising for a bid for any work on the construction of any public 
improvements, detailed plans and specifications shall be prepared, together with 
an estimate of the probable cost and a form of the proposed contract.  Under 
state statutes, any contract for public improvements with an estimated cost over 
$20,000 (including design, construction, and materials) must be let to public bid. 

  
Any person, firm, contractor or corporation desiring new water service shall make 
application in person or by agent for such service at the District. Each house or 
building shall have a separate and distinct curb stop located outside the premises 
directly abutting such premises and on public right-of-way. There shall be only 
one house or building on each meter.  
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CHAPTER FOURTEEN 
CONCLUSIONS AND RECOMMENDATIONS 

 
A. SUMMARY 
 
The Owl Creek Users Service Area has issues with water quality as the result of poor 
quality wells.  Many haul water to meet their potable water needs.  We have analyzed  
personal income levels of those living in the Service Area based on available State 
Data.  Our evaluation of the cost of proposed improvements suggests that some parts 
of the Owl Creek System may be affordable.  
 
B. CONCLUSIONS 
 
The calculated EDU charge for the “I” alternative seems like an affordable rate for the 
proposed system serving these users.  Combining IA and IB yields a slightly lower rate 
of $250.32 to serve 70% of the entire service area population.          
    
C. RECOMMENDATIONS 
 
The Owl Creek users group should proceed with establishment of a district entity to 
pursue a WWDC Level II Study and begin working on a water use agreement.  This 
study will further evaluate the proposed water system options, associated costs, and 
funding scenarios.  The results will provide a more accurate picture of the “ability to pay” 
for the Owl Creek users group to decide to move forward with an affordable water 
delivery system. 
 
This group submitted their preliminary service area boundary map and petition to the 
Hot Springs County Commissioners on May 4, 2007 for consideration of creation of the 
Initial Service Area. 
 
D. TIMELINE 
 
Summer 2007 – Complete District Creation and apply for WWDC Level II grant funding. 
 
Summer 2008 – Begin Level II Study work. 
 
Fall 2008 – Begin Water Use Agreement. 
 
Spring 2009 – Complete Level II Study work.  Begin obtaining matching funds.  
 
Summer/Fall 2009 – Hold election to incur required indebtedness.  Apply for Level III 
funding. 
 
Spring/Summer 2010 – Obtain matching funds, finalize Water Use Agreement, sign 
WWDC agreement. 
 
Fall 2010 - Begin final design/prepare construction bid documents. 
 
Spring 2011 – Begin construction. 
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Winter 2011/Spring 2012 – Water available to residents. 
 
It should be noted that this is a fairly aggressive schedule.  Many items may arise that 
will delay this final water availability. 
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