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SECTION 1 - INTRODUCTION 
This section of the study provides introductory and background information about the Pioneer 

Rehabilitation Level II Feasibility Study and acknowledges some of the people who were 

influential in the successful completion of this Study. 

BACKGROUND 
The Pioneer Water and Sewer District, hereinafter referred to as “District,” is located 

approximately 10 miles west of Casper, Wyoming in Natrona County, as shown in Figure 1-1.  

The District was formed in 1980 for the purpose of building a domestic water supply system. 

The District’s service area boundary is extensive, and encompasses approximately 12 square 

miles as shown in Figure 1-2. The District is made up of mostly small farms and ranches, and a 

few rural subdivisions.   

 

In the late 1970’s, the District hired Western Engineers and Architects, Inc. (WEAI) to evaluate 

the feasibility of obtaining a public water supply for the area residents. The area was historically 

served by individual wells that were of poor quality, and often, inadequate quantity. The 

economy was booming, and the District area was experiencing rapid growth. WEAI determined 

that the best opportunity for a reliable water supply was to extend the water system from the 

Mills area westward to serve the District. The Town of Mills and the Wardwell Water and Sewer 

District had formed a Joint Powers Board in 1977, and were in the process of constructing what 

was considered to be one of the first regional water systems in the State. The joint water system 

was owned by both entities and included a new water treatment facility, new water storage tanks 

for both Mills and Wardwell, and transmission pipelines to serve both entities.   

 

In 1979, the District contracted with the Mills/Wardwell Joint Powers Board (JPB) to purchase 

water, and to own a small portion of the water treatment facility capacity. From about 1979 to 

1983, a public water system was constructed to serve the District. The system was constructed in 

four phases, and included a transmission pipeline, a booster pumping station, a water storage 

tank, and a distribution system. The total project cost was approximately $3,500,000. A map of 

the existing water system is provided in Figure 1-3. 
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Unfortunately, the local economy declined dramatically about the same time the District’s water 

system was completed. During the next 10 years, the District struggled to meet its construction 

debt obligations with the state loan agencies. In the mid 1990’s, the District extended its water 

system westward to serve the Poison Spider Elementary School and the Poison Spider 

Improvement and Service District (formerly the Poison Spider Water Company). During that 

same time, a small rural subdivision located north of the school was added to the water system.  

 

The District limped along until the formation of the Central Wyoming Regional Water System 

(CWRWS) in 1994. The District elected to become a part of the CWRWS, and ended its 

agreement with the Mills/Wardwell JPB. In order to become a part of the CWRWS, the District 

was required to turn ownership of the transmission pipeline from Mills to the tank, the booster 

station, and water storage tank over to the CWRWS. As part of the regionalization agreements, 

the CWRWS assumed the debt for the portions of the District’s water system that it acquired. 

The regionalization relieved the District of some of its operational responsibilities, and also 

relieved some of its debt obligations.  In 1995, the Poison Spider Improvement and Service 

District also became a CWRWS customer, and currently purchases Regional water from the 

same pipeline previously owned by the District. 

 

In the past several years, growth and development have occurred in the District area. The District 

has added several small developments and water users to its system, including the Landmark 

Industrial Park and the Community Alternatives Corrections Facility (CAC). In 2000, the District 

entered into an agreement to serve Regional water through its transmission system to the Thirty-

Three Mile Road Improvement and Service District (33MRISD). The 33MRISD is located north 

of the District and is a massive rural water district encompassing approximately 16 square miles. 

The 33MRISD initially served 60 taps, and currently serves about 85 taps. The 33MRISD has 

experienced some growth, and recently has experienced occasional low water pressures.  At 

times, the water pressures reportedly have fallen below 35 pounds per square inch (psi). The 

33MRISD has limited new development and placed a moratorium on any additional water taps 

until the low water pressure problems are resolved through future construction of a booster 

pumping station which is being funded in part by the Wyoming Water Development 

Commission (WWDC) as a Level III project. 
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STUDY PURPOSE 
The purpose of this study is to perform a Level II rehabilitation feasibility study of the District’s 

water system. The existing water system is nearly 30 years old and may be in need of 

rehabilitation and/or upgrading. Of particular concern is the 10-inch “ductile iron” transmission 

pipeline located along 10 Mile Road, which serves the northern portions of the District. The 

water main experienced two major breaks in 2008, and is the sole water supply line that serves 

the northern half of the District, and the 33MRISD. This study will address the District’s water 

system rehabilitation opportunities, particularly the 10-inch “ductile iron” transmission pipeline.  
 

This study is divided into five sections, and is intended to follow the usual WWDC report 

format, and address the subjects normally required by the state funding agencies.  The five 

sections of the study are highlighted as follows: 

 Section 1 - Introduction  

 Section 2 - Service Area and Water Demand Projections 

 Section 3 - Evaluation of the Existing System  

 Section 4 - Conceptual Design and Cost Estimates 

 Section 5 - Economic Analysis, Project Financing and Implementation 
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■ LeeAnne Bayne, manager of the District, Val Reed and Rick Giese, water system 
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■ David Hill, Director of Central Wyoming Regional Water System for his support, 
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■ Natrona County Board of Commissioners for their assistance and support. 
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SECTION 2 - SERVICE AREA AND DEMAND PROJECTIONS 
This section of the study identifies the District’s water service area and presents population 

growth and corresponding water demand projections for current and future populations. 

WATER SERVICE AREA 
The Pioneer Water and Sewer (District) boundary encompasses nearly 12 square miles of land, 

as shown in Figure 1-2 previously.  Because most of the area is used for ranching and farming, 

and some parcels are very large, only a small portion of the entire area is currently served by the 

District’s water system.  For the purpose of this study, the service area is considered to be the 

lands within the District boundary. 

POPULATION AND GROWTH 
Typically, water supply systems are expected to have a useful life of 50 years.  In addition, 

population projections are made for the 50-year planning period to determine the system’s water 

demands, and to size the piping system needed to meet the water demands for the 50-year 

population.  Because of the cyclical economy and the reliance on the energy industry, it is very 

difficult and sometimes risky to predict population growth over such a lengthy period.  As of 

June 2010, the District has about 350 metered services. 205 of the services are active residential 

services, and there are 33 secondary services.  Secondary services are services used for non-

residential use such as livestock watering, barn supplies, etc.  There are 17 turned off accounts, 

and 86 secondary metered services that are inactive. There are two 2-inch and one 4-inch 

metered services that serve commercial properties.  The number of active services equates to a 

population of approximately 650, based on 3.2 persons per household in Natrona County.  The 

CAC facility houses approximately 350 clients, but most of them are transient and leave the 

District during the day for work and return in the evening.  

 

Historically, the population in Natrona County has grown at an annual rate of 1.0% to 2.0%.  

Because there are so many large land parcels in the District, there will be many opportunities in 

the future for development and subdivisions of the land.  For the purpose of this study, a growth 

rate of 2% was used to make population projections for the 50-year planning period.  In addition, 

this study assumes that the CAC facility will not be expanded and the transient population will 

remain the same into the distant future.  Over a 50-year period, an annual growth rate of 2.0% 
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equates to a multiple of 2.69, which if applied to the current population would equate to a non-

transient population of 1,750 in the year 2060.  Population projections are presented later in this 

section. 

WATER USAGE 
As discussed previously in this section, the District purchases water at a wholesale rate from the 

CWRWS.  The CWRWS master meter for billing the District is located in the Pioneer Booster 

Station.  Water use information for the District for the period of November 2008 through 

October 2009 is provided in Tables 2-1 and 2-2.  The information indicates the average daily 

water usage for the District population is about 85,735 gallons per day (gpd), or 132 gallons per 

capita per day (gpcpd).  The average daily usage at the CAC Facility for the period was 21,057 

gpd, or 60 gpcpd.  

 
TABLE 2-1 – PIONEER, MONTHLY WATER USAGE 

Month Total Monthly Usage (Gallons) Monthly Average Daily Demand (gpd) 
November 08 1,929,100  64,303 
December 08 1,877,000 60,548 
January 09 1,745,400 56,303 
February 09 1,966,500 67,810 
March 09 2,049,600 66,116 
April 09 1,755,700 58,523 
May 09 2,518,600 81,245 
June 09 3,551,900 118,397 
July 09 4,312,300 139,106 

August 09 4,366,400 140,852 
September 09 3,438,100 114,603 

October 09 1,682,800 54,284 
 

WATER DEMANDS 
There are three water usage figures that are used in evaluating water demands.  The first is the 

“average day demand”, or ADD.  The ADD is calculated by dividing the total water use in the 

system throughout the year by the service area population, and then dividing again by 365 days.  

Several studies performed over the past 10 years have identified the ADD for residential use in 

the rural areas around the CWRWS area to be about 150 gallons per capita per day (gpcpd).  This  
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TABLE 2-2 – CAC, MONTHLY WATER USAGE 

Month Total Monthly Usage (Gallons) Monthly Average Daily Demand (gpd) 
November 08 657,300  21,910 
December 08 613,800 19,800 
January 09 613,100 19,777 
February 09 583,700 20,128 
March 09 660,100 21,294 
April 09 577,500 19,250 
May 09 620,900 20,029 
June 09 696,800 23,227 
July 09 670,900 21,642 

August 09 695,000 22,419 
September 09 676,500 22,550 

October 09 620,200 20,006 
 
figure compares well with the District’s water usage figure for the one year period cited above. 

For the purpose of this study, the ADD for the District area is considered to be 132 gpcpd. 

 

The second water usage figure is “maximum day demand” or MDD.  MDD is defined as the 

highest water usage experienced during a 24-hour period.  The MDD usually occurs in the 

summer when irrigation watering is at its peak.  MDD is used to size the pumping facilities in the 

water system.  The previously referenced studies have identified the MDD for residential use as 

being 2.75 times the ADD, or in the District’s case, 363 gpcpd. 

 

The third water usage figure is the “peak hour demand”, or PHD.  PHD is the peak water usage 

observed at a point in time due to daily cyclical water demands.  The PHD is used to size the 

water transmission and distribution system piping. The previously referenced studies have 

identified the PHD in the service area to be 4.0 times the ADD, or 528 gpcpd in the District. 

WATER DEMAND PROJECTIONS 
The water demand projections for the District’s water service area are presented in Table 2-3, 

and are based on an annual growth rate of 2.0%.  The demand projections assume the CAC 

population will remain the same over the 50-year period.  The current peak hour demand for the 

District is projected to be 427,428 gallons per day, or 297 gallons per minute (gpm).  The 
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expected peak hour demand for year 2060 is projected to be 1,008,228 gallons per day, or  

700 gpm. 

 
TABLE 2-3 – WATER DEMAND PROJECTIONS 

Year ADD

District CAC Gallons/Day Gallons/Day gpm Gallons/Day gpm

2010 650 350 106,857 293,857 204 427,428 297

2020 792 350 125,601 345,403 240 502,404 349

2030 966 350 148,569 408,565 284 594,276 413

2040 1,177 350 176,421 485,158 337 705,684 490

2050 1,435 350 210,477 578,812 402 841,908 585

2060 1,750 350 252,057 693,157 481 1,008,228 700

Population MDD PHD
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SECTION 3 – EVALUATION OF EXISTING SYSTEM 
This section of the study provides the results of the evaluation of the existing water system, 

addresses the GIS mapping, presents the results of the hydraulic modeling, and provides a brief 

analysis of the District boundary.  

 

BOUNDARY  
The Pioneer Water and Sewer District was formed in 1980.  The Resolution of Formation signed 

by the Natrona County Commissioners is attached in Appendix A.  The District’s current 

boundary as best evaluated is shown in Figure 1-2 previously.  The initial boundary was 

determined primarily based on the landowners who showed an interest in being served by the 

water system. Over the past 30 years, several new properties have been added into the District, 

and the current District boundary has not been accurately depicted in recent boundary maps.  The 

boundary needs to be clarified and the boundary map corrected to accurately reflect the 

boundary.  

 

Also of interest is the very western area of the District boundary north of Poison Spider Road 

and the School.  The Pioneer Water and Sewer District boundary overlaps the Poison Spider I&S 

District boundary and there are actually several Pioneer water customers and the Poison Spider 

School who receive Pioneer water and reside within both the Pioneer and Poison Spider district 

boundaries. See Figure 1-2 for the boundary conflict.  The District should refer this issue to their 

attorney to determine if there are adverse consequences and if the boundary overlap should be 

remedied. 

 

Another issue that was investigated as part of this study was the verification of recorded water 

line easements for District water lines that were constructed across private properties. The 

investigation determined that there are a number of easements that are in question and should be 

further evaluated. A list of questionable easements has been provided to the District Manager 

and should be reviewed by the Board and its attorney.  
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WATER SYSTEM OPERATION 
A map of the existing water system was provided in Figure 1-3 previously, and should be 

referred to in conjunction with the description of the existing water system operation.  The 

existing water system is supplied water by the CWRWS.  The CWRWS obtained ownership of 

the District’s transmission pipeline from the Robertson Road area all the way to the west near the 

Poison Spider School.  The CWRWS also took ownership of the Pioneer Booster Station and the 

Pioneer Water Storage Tank.  There are many water taps along the regional transmission pipeline 

which are Pioneer customers and for which Pioneer is responsible.  These customers are located 

as far east as Robertson Road (there are 11 Pioneer customers between Robertson Road and the 

Pioneer Booster Station), and as far west as the property northwest of Poison Spider School.  

Metering of the water use in Pioneer is rather complicated since the master meter for the entire 

system west of the Pioneer Booster station is located in the Pioneer Booster Station. The master 

meter records all water used by Pioneer, Poison Spider Improvement and Service District 

(Poison Spider) and the 33 Mile Road Improvement and Service District (33MRISD). Both 

Poison Spider and 33MRISD have CWRWS master meters that measure their use of Regional 

water. The water used by Pioneer is calculated by subtracting the Poison Spider and 33MRISD 

meter readings from the Pioneer Booster Station reading and then adding the individual meter 

readings from the Pioneer customers on the transmission line east of the Pioneer Booster Station.  

 

The operation of the Pioneer water system is fairly simple.  The Pioneer Booster Station is 

designed to keep the Pioneer water storage tank full.  The pumps come on when the water level 

in the tank drops and the pumps go off when the tank is full. The CWRWS is responsible for the 

operation of these former Pioneer components.  The transmission pipeline which courses through 

the District distributes water through a series of distribution lines.  

 

Because of the elevation of the Pioneer water storage tank, the Pioneer water system is divided 

into two pressure zones.  The upper pressure zone is located primarily in the southern portions of 

the system, and the lower pressure zone is located in the central and northern portions of the 

system.  The upper and lower pressure zones are separated by three pressure reducing valves 

(PRVs). Without the PRVs the pressures in the lower and northern parts of the District would be 

in the 140 to 150 psi range, which is excessive for most pipe materials, hot water tanks and other 
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household plumbing fixtures.  The PRVs should be monitored twice a year to ensure that they 

are functioning properly.  As a backup pressure control system in the high pressure areas, the 

water meter pit piping on the individual services is equipped with individual pressure regulators.  
 

Water use in the system is measured with individual customer meters.  The meters are installed 

in buried water meter pits at the edge of the property.  There are a few meters that have been 

installed inside the homes, but only a few locations in the residential subdivision just north of the 

Poison Spider School.  The meters are read with a radio read system which automatically collects 

use data and downloads it into a water billing system. 
 

The water system has been fairly reliable with few problems over the years.  Recently the  

10-inch ductile pipeline paralleling 10 Mile Road has experienced two serious leaks.  When the 

line was shut down for repairs, all the customers to the north of the repairs including all of 

33MRISD and the CAC facility were without water for as long as two full days.  The leaks were 

both discovered on the ductile iron section of the 10-inch pipeline and there was concern that the 

pipeline was corroded and beginning to fail.  The pipeline was evaluated in detail and is 

discussed in the next section. 
 

FIELD EVALUATIONS 
Field evaluations were conducted to determine the condition of the existing water system 

components. Concerns have been expressed by the system operators that the cathodically 

protected 10-inch ductile iron portion of the 10 Mile Road transmission pipeline may be 

corroded and failing. In order to evaluate the type and condition of the piping system, a local 

utility contractor was hired to excavate and expose the pipeline in selected locations. The 

excavation locations were selected where the location of the pipeline was known and the 

condition was of concern.  The excavations were performed at three locations on the 10-inch 

pipeline located along the road right-of-way on 10 Mile Road. The initial results of the field 

excavations indicated that the ductile pipeline was constructed of restrained joint ductile iron 

piping with rubber gaskets. The joints were connected with welded jumper wires called joint 

bonds so the pipe would be electrically continuous.  At all three pipe locations, the pipe appeared 

to be in good condition and none of the corrosion that was expected was discovered, see  

Photo 3-1.  
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Photo 3-1 

 

To further evaluate the pipeline, a pipeline corrosion specialist, RUSTNOT Corrosion Control 

Services Inc. was employed to investigate the pipeline and the cathodic protection system which 

was installed in the early 1980’s to protect the ductile iron pipe from soil corrosion.  The first 

part of the investigation involved testing the continuity of the pipeline.  The existing test stations 

were used to verify continuity.  It was found that the pipeline was continuous from the rectifier 

south. However the test stations north of the rectifier were not operable, so two new test stations 

were installed. As part of the test station installation, the pipe surface was exposed and a small 

section was sand blasted to bare metal to examine for corrosion and pitting.  It was determined 

that the pipeline near the location of the rectifier was in excellent condition with minimal to no 

corrosion.  The northern portion of the pipeline was found to be slightly pitted but still in good 

condition.  The new test stations were then used to verify that the northern portion of the pipeline 

was electrically continuous, meaning all joint bonds are operable. 

 

The cathodic protection electrical system was also investigated.  It was discovered that the power 

to the rectifier box had been disconnected, and that the rectifier was not operable.  The rectifier 

was repaired and evaluated and was found to be in workable condition.  It had been feared that 

the rectifier and cathodic system had been neglected for years and had failed to protect the 

pipeline.  However, further investigation discovered that the rectifier had been annually checked 
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and maintained up until eight years ago.  In addition, the power to the rectifier had only recently 

been disconnected because of an accident.  The report prepared by RUSTNOT is included in 

Appendix B, and it details the work that was done and the improvements that are needed. 

 

Other field evaluations were made to determine the condition of various system components.  All 

three existing PRV vaults were investigated.  The eastern most PRV is located on the pipeline 

along the north side of 8 Mile Road water line.  The PRV is shown in Photo 3-2 and appears to 

have been in a submerged condition at some 

time.  The vault for the PRV is a 48-inch 

diameter concrete manhole, making access 

and working space very limited.  There are 

two PRVs in the vault mounted in parallel. 

The large PRV was a 3-inch valve and the 

small PRV is a 1-½ inch valve.  The PRVs 

appeared to be in operable condition. 

 

The PRV in the central portion of the system 

is shown in Photo 3-3 and 3-4.  The PRV is 

designated as “8-inch Pressure Reducing 

Valve” on the old construction drawings.  The 

vault is a 72-inch diameter concrete manhole. 

There are two PRVs in the vault mounted in 

parallel. The large PRV is a 4-inch Clay-

Valve and the small PRV is a 1-½-inch valve.  

It appears the 4-inch valve has been worked 

on or rehabilitated in the last 10 years. 

 

Photo 3-2 
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The PRV in the westernmost location of the system is shown in Photo 3-5. The PRV is 

designated as “6-inch Pressure Reducing Valve” on the old construction drawings, and is located 

on Black Widow Road.  The vault is a 48-inch diameter concrete manhole, making access and 

working space very limited.  There are two PRVs in the vault mounted in parallel.  The large 

Photo 3-3 

Photo 3-4 
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PRV is a 3-inch Clay-Valve and the small PRV is a 1-½-inch valve.  It appears the 3-inch valve 

has been worked on or rehabilitated in the last 10 years. 

 

 

GIS 
The information gathered during the inventory of existing facilities was recorded in ArcGIS 

(GIS) shapefiles and compiled into a geodatabase. The tasks preformed for the GIS are 

summarized below: 

DATA COLLECTION 
609 personnel met with representatives from the District and mapped existing features using 

Trimble GeoXH mapping-grade GPS surveying equipment. Selected locations were then 

excavated and their locations, physical features and conditions logged into the field data 

collection equipment.  Estimated/approximate locations for features not exposed at the surface 

were also collected based on the recollections of the District representative and were included in 

the data set.  The data collection process was completed over the course of several field 

campaigns. 

Photo 3-5 
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DATA PROCESSING 
The results of each field data collection campaign were returned to the office and post-processed 

using ArcGIS and Trimble’s Pathfinder Office products to improve the accuracy of all of the 

collected information.  The accuracy of the post-processed data is sub-meter, and in most cases, 

sub-foot. Additional fields in the data set were populated with the appropriate attributes. Once 

field data collection was completed, a comprehensive data set was assembled. 

 GEODATABASE COMPLETION 
The field collected data was then compared with the engineering plan sets; adjusted, updated, 

and corrected where necessary.  Additional attribute data from the engineering plan set was 

incorporated into the data set where appropriate.  

FINALIZATION 
609 personnel corresponded with Liz Hepp of the City of Casper’s GIS Department and obtained 

a copy of their Infrastructure Geodatabase.  We also discussed details necessary for compatibility 

with their data set, standardized feature symbolization and other related issues.  The field 

collected data was then reformatted and imported into an unpopulated ‘skeleton’ of the City of 

Casper’s Infrastructure Geodatabase.  Feature attributes were then added or adjusted where 

appropriate. 

 

The compiled geodatabase data set was quality controlled for accuracy and consistency, 

compacted and prepared for delivery.  A general overview GIS map displaying the geodatabase 

data set information is provided in Figure 3-1. 
 

HYDRAULIC MODELING 
In order to analyze the District’s water system, a hydraulic model was developed.  The hydraulic 

model utilized the Bentley WaterCAD V8i hydraulic modeling software as developed by 

Haestad Methods, Inc.  The WaterCAD model employs the Hazen Williams equation for 

analyzing and solving the pipe network system.  The WaterCAD model uses a “link-node” 

description to develop a skeletal layout of the proposed water system. 
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The primary goal of the modeling effort was to ascertain whether the system can meet DEQ 

requirements (Chapter 12, Section 14).  The DEQ requirements are: “All water mains, including 

those not designed to provide fire protection, shall be sized after hydraulic analysis based on 

flow demands and pressure requirements.  The system shall be designed to maintain a minimum 

pressure of 20 psi at ground level at all points in the distribution system under all flow 

conditions.  The normal working pressure in the distribution system shall not be less than 35 

psi.”  The current system was analyzed to determine whether it can meet these requirements, and 

it was determined that the system is adequate.  The model was then used to evaluate the water 

system’s ability to meet future projected water demands that will occur as the number of 

customers increase as discussed in Section 2.  The model was used to recommend water system 

improvements needed to meet the future water demands as the customer base increases.   

 

The modeling effort is fully described in a Hydraulic Analysis Report which is included as 

Appendix C.  The water system appears to be adequate to meet current and future water system 

demands.  There is however, a low pressure problem in the westernmost portion of the 

33MRISD system.  That low pressure problem can only be improved with a small booster 

station, and further analysis is beyond the scope of the Pioneer Study.  
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SECTION 4 - CONCEPTUAL DESIGN & COST ESTIMATES 
This section of the study presents a prioritized list of recommended water system improvements 

and the conceptual design and associated cost estimates for the proposed improvements.  
 

PRIORITIZATION OF RECOMMENDED IMPROVEMENTS 
Figure 4-1 presents the recommended water system improvements for meeting the projected 

water system demands over the next 30 to 50 years.  The improvements were based in part on 

improving operational efficiency and reliability of the water system.  The hydraulic model 

prepared for the system and presented in the Appendix did not identify areas of urgent need of 

improving or upgrading in the water system.  Some of the recommended improvements are 

needed sooner than others, so a prioritization list has been developed to serve as a guide for 

implementing the improvements.  The priority list is presented as follows: 

• Immediate Need: Rehabilitate and upgrade the power and control system for the cathodic 

protection system on the 10-inch ductile iron pipeline. 

• Near Term Future Needs (10 to 15 Years): Replace the three existing PRV Vaults, 

construct two new PRV vaults, and construct a new 12-inch transmission pipeline (Line 

A) to parallel the existing 10-inch ductile iron pipeline. 

• Long Term Future Needs (15 to 25 Years): Construct water line loops; Lines B, C, D, and 

E, and reconstruct the anode bed on the cathodic protection system. Each of these 

improvements is discussed in more detail below.   
 

CONCEPTUAL DESIGN 
Several design considerations need to be taken into account in the development of the conceptual 

design of the recommended improvements, including DEQ Rules and Regulations, hydraulic 

modeling, surface features, subsurface conditions, existing utilities, and right-of-way constraints. 

Each of these design considerations and its corresponding impact on the water system design are 

discussed hereinafter.  
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DEQ RULES AND REGULATIONS 
One of the most important considerations are the requirements of the Wyoming Department of 

Environmental Quality (DEQ) for a rural water supply system. These requirements are 

summarized as follows: 

• The system must be designed to maintain a minimum pressure of 20 psi at ground level at 

all points in the distribution system under all conditions of flow. The normal working 

pressure in the distribution system must not be less than 35 psi. 

• Where dead-end water mains occur, they are to be provided with a flushing hydrant or a 

blow-off valve for flushing purposes. 

• Isolation valves must be provided on water mains so that inconvenience and sanitary 

hazards will be minimized during repairs.  

• All water lines and service lines shall be constructed below frost line to prevent freezing. 

HYDRAULIC MODELING 
Current practice in the area requires that the water system sizing be based on a hydraulic model.  

A hydraulic model was developed for the proposed water system to determine the pipeline sizing 

needed to adequately serve the current and future demands of the water system.  The water 

modeling was discussed previously in Section 3.  The demands were distributed throughout the 

water system to correspond to existing homes and potential future development areas.  The goal 

of the hydraulic modeling was to size the water system to provide for the projected water 

demands at a minimum working pressure of 50 psi.  The hydraulic modeling methods and results 

are presented in Appendix C. 

SURFACE FEATURES 
There are several surface features that were considered in developing the conceptual design of 

the water system, including flowing creeks and irrigation ditches, paved and graveled roadways, 

ditches, pastures, and wetland-type areas.  A discussion of each feature follows: 

• There are several flowing creeks and irrigation ditches which course through the District. 

These creeks are under the jurisdiction of the State Engineers Office and the US Army 

Corps of Engineers (ACOE).  Any pipeline construction that interferes with the surface 

water must be permitted through the ACOE.  The conceptual design must take into 

consideration the method of pipeline/surface water crossings.  The conceptual design 
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presented in this section proposes that the creek crossings be performed by directional 

boring under the creeks to avoid any disturbances to the creek.  

• The area is irrigated with surface water through a series of ditches from the Casper 

Alcova Irrigation District (CAID).  The ditches carry water during the irrigation season 

which runs from May 1 to September 30.  The irrigation system ditches typically have 

100-foot rights-of-way, and the water pipelines cannot be aligned in the CAID rights-of-

ways.  In addition, if the pipelines must cross under the ditches, the ditches cannot be 

disturbed by excavation, and should be bored similar to the creek crossings. 

• All of the major roadways in the District (Zero, 10 Mile, 8 Mile and Poison Spider roads) 

are county roadways, owned and operated and maintained by the Natrona County Road 

and Bridge Department.  Almost all other roadways are dedicated to the public use, but 

are not operated or maintained by the county.  In general, the water pipeline alignments 

will be planned to follow the roadways in order to make the pipelines available for 

maintenance and to limit the number of easements needed if the lines were to be located 

on private property.  The design of the water delivery system will need to be planned to 

minimize disturbance of the roadways and private properties (if necessary).  In addition, 

any disturbance to the roadways and private properties will need to be restored to pre-

existing conditions or better. 

• There are areas in the District that may be considered as wetland-type areas.  These areas 

have formed from irrigation seepage and poor drainage.  These areas should be avoided 

for pipeline alignments, because of the potential for wetlands disturbance, and because of 

the higher costs associated with construction in wet and unstable conditions. 

SUBSURFACE CONSIDERATIONS 
Planning for the water system will need to take into account the subsurface soil conditions and 

the groundwater table. In September 2009, test pit excavations were made along the proposed 

pipeline alignments to evaluate soil conditions and groundwater depths.  These test pit 

excavations indicated that the soils are generally poor and unstable, and no shallow bedrock was 

discovered.  Groundwater levels range from 3 to 5 feet below the surface and are assumed to be 

higher during the irrigation season than non-irrigation times.  The unstable and wet soils will 

pose very difficult problems for construction.  
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EXISTING UTILITIES 
Existing utilities, particularly underground utilities, will need to be avoided when planning 

alignments for the water system.  During the course of arranging for the test pit excavations, 

utility companies were notified and located their utilities in the areas of the excavations. Existing 

utilities are generally located along the roadway borrow ditches, and include electrical power 

(Rocky Mountain Power), cable TV (Cablevision), telephone (Qwest Communications), and 

natural gas (Source Gas).  Power, cable TV and phone are generally located above ground on 

wooden poles.  Natural gas lines are buried at depths ranging from 18 to 36 inches and need to be 

accurately located during the design phase of the project. 

RIGHT-OF-WAY CONSTRAINTS 
Existing rights-of-way will present constraints to the design of and alignments for the water 

supply pipelines.  As indicated previously, the planned alignments for the water system are 

proposed to follow existing county roadways wherever possible.  The right-of-way widths are 

generally 66 to 80 feet, and it appears that there is adequate space to construct a water line along 

the side of the roadway.  As for the pipeline alignments which need to cross private property, 

easement agreements will need to be obtained for constructing the water lines on these 

properties.  

DIRECTIONAL DRILLING OPPORTUNITIES 
Opportunities for directional drilling techniques were investigated during the course of the 

Study.  Discussions with local directional drilling contractors indicate that pipelines could easily 

be installed under creeks, irrigation ditches and even paved roadways to avoid disturbance. In 

terms of cost, directional drilling may be a more cost effective solution than trenching and 

dewatering operations.  Directional drilling may be performed through wet and unstable soils 

areas for distances of 300 to 900 feet.  Special anchors may be required for saturated conditions.  

Typically, directional drilling is performed using HDPE piping.  If directional drilling is 

performed for portions of the project, PVC to HDPE transitions will be required. 

DESIGN FEATURES OF CONCEPTUAL PLAN 
The conceptual design of the proposed water system improvements for the Pioneer system is 

presented in Figure 4-1.  The conceptual design has been developed in accordance with the 
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design considerations previously presented. Some of the significant design elements and features 

of the conceptual design for each category of improvements are highlighted below. 

IMMEDIATE IMPROVEMENTS 
The high priority improvement recommended to be completed immediately is the upgrade of the 

rectifier panel and controls that operate the cathodic protection system. The rectifier problems 

and recommendations were discussed in the RUSTNOT report included in Appendix B.  The 

estimated cost for upgrading the rectifier is $10,000 to $20,000. 

NEAR TERM FUTURE IMPROVEMENTS 
The future improvements needed to be completed in the near term (10 to 15 years) include 

construction of Line A, replacement of the three existing PRV vaults, and construction of two 

new PRV vaults.  The primary need for the new Line A is to provide reliability in the water 

system. As discussed previously, when the 10-inch pipeline along 10 Mile Road breaks or is shut 

down, the entire service area north of the break, including the 33MRISD is without water.  In the 

past when this has occurred, the outage has lasted for up to two days which is not acceptable.  By 

constructing a new 12-inch pipeline to parallel the 10-inch pipeline, the reliability of the system 

will be improved.  

 

The existing PRVs will soon be 40 years old.  The vaults are very cramped and the working 

space is minimal.  It is recommended that all three existing vaults be replaced with new larger 

vaults with new piping and valving to make it easier for access and maintenance.  New PRV 

valves will ensure reliable pressure control for future operations.  In addition to the existing PRV 

vaults, two new PRV vaults should be constructed on two existing pipelines to ensure better 

pressure control for the District’s operations.  A new PRV vault should be constructed on the 

pipeline on the south side of 8 Mile Road.  A new PRV vault should be constructed on the 

pipeline serving the Poison Spider School to ensure good pressure control in the District’s 

pipeline. 

 

Some of the key design features of the near term future recommended improvements are 

highlighted below: 
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• The alignment for Line A is not firm and will need to be further evaluated when the 

District pursues construction. Line A could be aligned along the eastern side of the 10 

Mile Road right-of-way; however traffic control requirements may be expensive during 

construction. The alignment shown in Figure 4-1 intends to utilize existing 12-inch water 

mains that were constructed for the 10 Mile Industrial Park back in the 1970’s but have 

never been used. Utilization of these pipelines could save about 7,500 feet of new 

construction. This savings could be significant, because of the difficult soil conditions 

throughout the area. The existing pipelines would need to be examined and tested to be 

sure they met all material and operational requirements. 

• Line A will need private easements if it is aligned across private properties. A Natrona 

County Road and Bridge Department license will be required if it is aligned along the 

east side of 10 Mile Road. 

• Line A should be connected to the existing 10-inch pipeline at every connection 

possibility, and to the lateral pipelines it crosses. Each connection point should be 

properly valved to ensure continued service if either the 10-inch pipeline or Line A are 

taken out of service for any reason. 

• The existing PRV vaults should be reconstructed one size larger than the current manhole 

size. The existing 4-foot diameter manholes should be replaced with 6-foot diameter 

manholes. The existing 6-foot diameter manhole should be replaced with a 7 or 8-foot 

diameter manhole. New water tight lids should be installed, and the floors should be 

constructed with drains to reduce moisture buildup.  All internal piping, valving and 

gages should be replaced with new materials. 

 

The project cost for the near term future recommended improvements is estimated to be 

$1,849,927 and is presented in Table 4-1. These costs are estimated in 2012 construction dollars, 

and if implemented further into the future should be adjusted for inflation appropriately. It 

should be noted that the cost for aligning Line A along the east side of the 10 Mile Road right-of-

way is expected to be very similar in cost if the existing pipelines in 10 Mile Industrial Park are 

not able to be used as part of Line A.  



Prepared by: 609 Consulting, LLC

COST
Preparation of Final Design and Specifications $135,000
Permitting and Mitigation $5,000
Legal Fees $15,000
Acquisition of Access and Right-of-way $25,000
Construction Costs
Description Quantity Unit Unit Cost Total
Mobilization and Bonds 1           LS $30,000 $30,000
Traffic Control 1           LS $5,000 $5,000
Live Tap To Regional Transmission Pipeline 1           LS $5,000 $5,000
12-inch Piping and Fittings 14,500  LF $50 $725,000
12-inch Isolation Valve 5           EA $3,000 $15,000
10-inch Isolation Valve 2           EA $2,800 $5,600
8-inch Isolation Valve 5           EA $2,500 $12,500
6-inch Isolation Valve 2           EA $2,000 $4,000
Connect to Existing System 7           EA $2,000 $14,000
12-inch highway Undercrossing 300       LF $250 $75,000
Water Line ID Posts 20         EA $200 $4,000
New 6-inch PRV Valve Vault (Line A) 1           LS $20,000 $20,000
New 3-inch PRV Valve Vault (8 Mile Rd & PS 
School) 2             LS $15,000 $30,000
Replace Existing PRV Vault 2           LS $18,000 $36,000
Asphalt Repair 500       SY $35 $17,500
Access Road Along Line A (16-ft Width) 12,000  FT $6 $72,000
Gravel Resurfacing 5,600    Ton $25 $140,000
Select Fill 2,500    CY $15 $37,500
Foundation Material 2,500    CY $20 $50,000
Seeding and Mulching 11         Acre $2,000 $22,000
Construction Cost Subtotal No. 1 (CCS No. 1) 1,320,100
Engineering Services During Construction 
(10% CCS No. 1)) 132,010

Construction Cost Subtotal No. 2 (CCS No. 2) 1,452,110
Contingency (15% of CCS No. 2) $217,817
Construction Cost Total (CCT) $1,669,927
TOTAL ESTIMATED PROJECT COST -  WWDC 
Eligible(2012) $1,849,927

TABLE 41 Project Cost Estmate
Near Term Future Recommended Improvements

WWDC ELIGIBLE COMPONENTS

Pioneer Rehabilitation Level II Study

 
30



 31 
 

LONG TERM FUTURE IMPROVEMENTS 
The goal of the recommended long term future improvements is to improve the reliability and 

operational efficiency of those portions of the system that are currently dead ended. In addition, 

it is expected that the anode bed for the cathodic protection system be upgraded or replaced in 

the future to ensure its reliability. Some of the key design features of the recommended long term 

future improvements are highlighted below. 

• Line B would be constructed along the Zero Road right-of-way to complete a loop in the 

western portion of the upper system. A new PRV is required to reduce the pressure into 

the lower zone. 

• Line C will complete a loop in the eastern portion of the District. It would connect to the 

new 12-inch transmission pipeline to the west. 

• Line D would complete a loop in the Land Mark Industrial Park area. There are several 

new homes in the area that have indicated an interest in acquiring water from the District. 

These properties would need to be annexed into the District. It is estimated there is a 

potential for 10 new customers in the area. Line D would be located in the existing 

roadway that provides access to the homes. It is assumed the roadway is owned privately. 

• Line E would complete a loop in the northwestern portion of the District. The line would 

be located along the existing roadway. The roadway is assumed to be a public roadway. 

 

The project cost for the long term future recommended improvements is estimated to be 

$944,930 and is presented in Table 4-2. These costs are estimated in 2012 construction dollars 

and if implemented further into the future should be adjusted for inflation appropriately.  

LAND AND RIGHT-OF-WAY ACQUISITION NEEDS 
Nearly all of the proposed water lines are planned to be located in established public road rights-

of-way. Where the proposed water line alignment crosses private property, a right-of-way must 

be obtained from the property owner in the form of an easement agreement. The easement 

agreement contains a legal description of the property to be granted to the District for the right-

of-way. Once the parties have executed the easement agreement, it is filed with the County 

Clerks office, and the right-of-way becomes recorded as an integral part of the property.  



Preparation of Final Design and Specifications $67,000
Permitting and Mitigation $5,000
Legal Fees $10,000
Acquisition of Access and Right-of-way $15,000
Construction Costs
Description Quantity Unit Unit Cost Total

Line B
Mobilization and Bonds 1                     LS $10,000 $10,000

Traffic Control 1                     LS $10,000 $10,000

Live Tap To Existing Pipeline 2                     LS $5,000 $10,000

8-inch Piping and Fittings 4,500              LF $30 $135,000

8-inch Isolation Valve 2                     EA $2,200 $4,400

New 3-inch PRV Valve Vault 1                     EA $15,000 $15,000

Water Line ID Posts 10                   EA $200 $2,000

Select Fill 500                 CY $15 $7,500

Foundation Material 500                 CY $25 $12,500

Seeding and Mulching 2.2 Acre $2,000 $4,400
$210,800

Line C
Mobilization and Bonds 1                     LS $4,000 $4,000

Live Tap To Existing Pipeline 1                     LS $5,000 $5,000

6-inch Piping and Fittings 500                 LF $26 $13,000

6-inch Isolation Valve 2                     EA $2,000 $4,000

Water Line ID Posts 4                     EA $200 $800

Select Fill 60                   CY $15 $900

Foundation Material 60                   CY $25 $1,500

Seeding and Mulching 2.2 Acre $2,000 $4,400
$33,600

Line D
Mobilization and Bonds 1                     LS $10,000 $10,000

Live Tap To Existing Pipeline 2                     LS $5,000 $10,000

8-inch Piping and Fittings 4,000              LF $26 $104,000

8-inch Isolation Valve 2                     EA $2,000 $4,000

Water Line ID Posts 6                     EA $200 $1,200

Water Service and Meter Pit 10                   EA $2,600 $26,000

Select Fill 450                 CY $15 $6,750

Foundation Material 450                 CY $25 $11,250

Gravel Resurfacing 1,500              Ton $25 $37,500
$210,700

Line E
Mobilization and Bonds 1                     LS $7,500 $7,500

Live Tap To Existing Pipeline 2                     LS $5,000 $10,000

6-inch Piping and Fittings 3,000              LF $26 $78,000

6-inch Isolation Valve 2                     EA $2,000 $4,000

Water Line ID Posts 6                     EA $200 $1,200

Select Fill 300                 CY $15 $4,500

Foundation Material 300                 CY $25 $7,500

Gravel Resurfacing 1,100              Ton $25 $27,500
$140,200

Replace Cathodic Anode Bed
Replace Anode Bed 1                     LS $75,000 $75,000

$75,000

Construction Cost Subtotal No. 1 (CCS No. 1) 670,300
Engineering Services During Construction (10% CCS No. 1)) 67,030
Construction Cost Subtotal No. 2 (CCS No. 2) 737,330
Contingency (15% of CCS No. 2) $110,600
Construction Cost Total (CCT) $847,930
TOTAL ESTIMATED PROJECT COST -  Non-WWDC Eligible(2012) $944,930

Subtotal Line B

TABLE 42 Project Cost Estmate
Long Term Future Recommended Improvements                                      

Lines B, C, D, E and Anode Bed Replacement

WATER SYSTEM COMPONENTS

Pioneer Rehabilitation Level II Study

Subtotal Line C

Subtotal Line D

Subtotal Line E

Subtotal Anode Bed
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The following are the portions of the water system identified where rights-of-way will be 

required to construct the proposed water system (see Figure 4-1 also): 

• Line A for most of its length. 

• Line C. 

• Line D. 

• It is uncertain if the District has an easement for the existing anode bed. This should be 

researched and verified before re-construction is planned. 

PERMITTING AND LICENSING NEEDS 
In order to design and construct the water system improvements, several permits will need to be 

acquired. The primary permitting needs for the project are highlighted below: 

• All water mains and meter pits aligned within the County road rights-of-way will require 

a permit from the Natrona County Road and Bridge Department. The permit will define 

how the roadways and borrow ditches will be restored. 

• A DEQ Permit to Construct will be required prior to construction of the water system. 

• A permit or license will be required from the Casper Alcova Irrigation District for 

crossing under the supply or waste ditches. 

• The US Army Corps of Engineers (ACOE) usually requires a permit for a water main to 

cross under a surface water or drainage ditch. Conversations with ACOE representatives 

indicate the ditch crossings are covered under the “nationwide” permit, and a project 

specific permit is not required. However, ACOE notification and coordination are 

required under the existing nationwide permit. 

ENVIRONMENTAL MITIGATION 
At the direction of the WWDC, an Environmental Assessment (EA) was not performed.  An EA 

is typically required when federal funding agencies, such as the State Revolving Loan Fund 

(SRF), are to be considered for construction funding.  Typically, the EA will identify the 

investigations and studies that need to be performed to develop and identify the proper mitigation 

efforts prior to or during construction.  Some of the anticipated tasks include the following: 

• A cultural resource survey may need to be conducted prior to the ground disturbance 

activities, primarily in those areas not previously disturbed by development, road 

construction, etc. 
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• A wetland delineation may need to be conducted to determine the acreage and boundaries 

of wetlands, if any, impacted by construction of the project, and appropriate US Army 

Corps of Engineers permits obtained prior to commencing construction. 

• A survey for threatened, endangered, and candidate species, as well as for raptor nests 

may need to be conducted prior to any construction activities. If any listed species or 

raptor nests are found that might be impacted by the project, a mitigation plan 

coordinated through the US Fish and Wildlife Service will need to be developed to 

mitigate any impacts. 

• Depletions, if any, from the North Platte River will need to be evaluated and a cost 

calculated for payment to the US Fish and Wildlife Foundation. 

• Mitigation efforts will need to be planned for and executed during construction to limit 

runoff and erosion, control dust, and re-vegetate disturbed lands. 

COST ESTIMATES 
Cost estimates for the proposed water system improvements are shown in Tables 4-1 and 4-2.  

The estimates were prepared using costs from recent similar work in the greater Casper area.  

Right-of-way costs, where needed, for the pipelines were estimated at $4.50 per linear foot.  The 

engineering and contingency cost formulas shown are as required by the WWDC. It is expected 

that the near future improvements are eligible for funding from the WWDC. It is expected that 

the future improvements are not eligible for funding from the WWDC, but can be funded by the 

State Lands and Investments Board (SLIB). Project component eligibility and financing plans are 

discussed in the next section. 
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SECTION 5- ECONOMIC ANALYSIS, PROJECT FINANCING AND IMPLEMENTATION 
This section presents an economic analysis for the proposed system improvements project.  The 

intent of this section is to provide the financial information necessary to determine the end cost 

to users under the funding scenarios involving Wyoming Water Development Commission 

(WWDC) assistance and other state and federal funding.   

DEBT FINANCING PLAN 
Typically four sources of financing have been available for cooperatively financing the design 

and construction of rural water supply projects.  The four funding agencies are summarized as 

follows: 

 

• Wyoming Water Development Commission (WWDC) – Recently, the WWDC has been 

providing grant and loan funding in a 67:33 grant-loan ratio.  Loans are typically 

available at an interest rate of 4% for a term of up to 30 years, although some terms may 

be longer.  Eligible water system components usually include water transmission 

pipelines, booster stations, water storage tanks and flushing hydrants.  Distribution 

pipelines, service lines and meters are not eligible. 

 

• State Revolving Loan Fund (SRF) – The program is known as the Wyoming Drinking 

Water State Revolving Fund.  The program receives money from the federal government 

and is administered by the State Lands and Investments Board (SLIB), and is only a loan 

fund.  This loan fund can be used for all components of a water system.  Currently, loans 

are available at an interest rate of 2½% for a term of up to 20 years.  

 

• State Lands and Investments Board (SLIB) – The SLIB is composed of five elected state 

officials. The SLIB currently provides grant and loan funding in a 50:50 loan-grant ratio. 

Loans are currently available at an interest rate of 5.31%, for a term of up to 30 years. 

Eligible water system components typically include all portions of the water system 

including fire hydrants, water services and meter pits.  

 
• Rural Utilities Services (RUS) – RUS is a federal agency and a part of the U. S. 

Department of Agriculture (USDA).  Typically, the RUS provides loans for all water 
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system components. In low income areas, RUS can provide grants for water systems, and 

the level of grant funding availability is based on the level of income of the area. Loans 

are available at an interest rate which depends on the federal loan rate, and for a term of 

up to 30 years. 

 

NEAR TERM FUTURE IMPROVEMENTS 
The total project cost for the near term future improvements is estimated to be $1,849,927 as 

shown in Table 4-1 previously.  It is expected that all of the recommended near term future 

improvements are eligible for WWDC funding. The approach to funding the project assumes that 

the proposed improvements will benefit all the residents equally.  The financing plan assumes 

that 210 properties will benefit and will be responsible for repayment of the construction debt.  

 

There are two feasible scenarios for funding construction of the near term future improvements 

project. Scenario No. 1 is the traditional funding scenario, and is summarized in Table 5-1.  The 

traditional funding scenario includes funding the WWDC eligible components with a grant for 

67% of the total cost, or $1,239,451.  The remaining 33%, or $610,476 not funded by the grant 

would be funded through a WWDC loan for 30 years.  The resulting share of the construction 

debt would be $2,907 per property which could be paid as a lump sum before the project started, 

or financed over the 30-year term of the loan.  If financed, the debt assessment cost would total 

$5,040 and the annual assessment cost would be $168 per property. 

 
TABLE 5-1 – TRADITIONAL FUNDING SCENARIO NO. 1 -  NEAR TERM FUTURE IMPROVEMENTS 

WWDC Grant and Loan Cost 
TOTAL ESTIMATED PROJECT COST – CCT (2012) $1,849,927  

WWDC Grant (67% of CCT) $1,239,451  

WWDC Loan (33% of CCT) $610,476  

WWDC Loan Conditions 4%, 30 Years 

Total Cost Per Property (CCT/210 Properties) $2,907  

Assessment Cost Per Year Per Property if Financed $168  

Assessment Cost Per Month Per Property if Financed $14  

Total Cost per Property if Financed for 30-year Term  $5,040 
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Funding Scenario No. 2 is a less traditional scenario, but has been accomplished successfully on 

other recent similar rural water projects. Scenario No. 2 includes funding the project 

($1,849,927) with a grant for $1,239,451 from the WWDC, which is 67% of the WWDC eligible 

cost. The remaining 33% of the WWDC eligible cost not funded by the WWDC grant would be 

funded through two sources: 1) a loan from the WWDC for $305,238; and, 2) a grant of 

$305,238 from the SLIB.  The resulting share of the construction debt would be $1,454 per 

property which could be paid as a lump sum before construction started, or financed over the  

30-year term of the loan.  If financed, the debt assessment cost would total $2,520 and the annual 

assessment cost would be $84 per property.  Funding Scenario No. 2 is presented in Table 5-2. 

 

TABLE 5-2 – FUNDING SCENARIO NO. 2 - NEAR TERM FUTURE IMPROVEMENTS 

WWDC Grant, SLIB Grant and WWDC Loan Cost 
TOTAL ESTIMATED PROJECT COST – CCT (2012) $1,849,927 

WWDC Grant (67% of CCT) $1,239,451 

SLIB Grant (16.5% of CCT) $305,238 

WWDC Loan (16.5% of CCT) $305,238 

WWDC Loan Conditions 4%, 30 Years

Total Cost Per Property (CCT/210 Properties) $1,454 

Assessment Cost Per Year Per Property if Financed $84 

Assessment Cost Per Month Per Property if Financed $7

Total Cost per Property if Financed for 30-year Term $2,520
 

For the purpose of this study, and in an effort to be conservative, the SRF and RUS funds have 

not been included in the funding mix.  However, the SRF funding program is certainly an 

alternative to the WWDC and SLIB loan portions of the project.  

 

LONG TERM FUTURE IMPROVEMENTS 
The total project cost for the long term future improvements is estimated to be $944,930 as 

shown in Table 4-2 previously. It is expected that none of the project will be eligible for WWDC 

funding because none of the proposed water lines may be considered as “transmission” lines. 
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However, it is expected that the project will be eligible for the SLIB and SRF funding programs.  

The approach to funding the project assumes that the proposed improvements will benefit all the 

residents equally.  The financing plan assumes that 220 properties will benefit and will be 

responsible for repayment of the construction debt.  It is assumed that construction of Line D 

will result in an additional 10 customers.  

 

At the current time, there are two very similar funding scenarios available to the District for 

financing construction of the long term future improvements.  There could be other programs 

available in the future, or some of the current program eligibilities could change in the future. 

Funding scenario No. 1 involves the SLIB funding program and is presented in Table 5-3.  The 

plan assumes a 50% SLIB grant of $472,465 and a 50% SLIB loan for $472,465 for a 30-year 

term at a 5.3% interest rate.  The resulting share of the construction debt would be $2,148 per 

property which could be paid as a lump sum before construction started, or financed over the 30-

year term of the loan.  If financed, the debt assessment cost would total $4,350 at an annual 

assessment cost of $145 per property, or $12 per month. Funding Scenario No. 1 is presented in 

Table 5-3. 

 

TABLE 5-3 – FUNDING SCENARIO NO. 1 -  LONG TERM FUTURE IMPROVEMENTS 

SLIB Loan and Grant Cost 
TOTAL ESTIMATED PROJECT COST – CCT (2012) $944,930  

SLIB Grant (50% of CCT) $472,465  

SLIB Loan (50% of CCT) $472,465  

SLIB Loan Conditions 5.3%, 30 Years 

Total Cost Per Property (CCT/220 Properties) $2,148  

Assessment Cost Per Year per Property if Financed $145  

Assessment Cost Per Month Per Property if Financed $12  

Total Cost per Property if Financed for 30-year Term $4,350 
 

Funding scenario No. 2 for the long term future improvements involves both the SLIB and SRF 

funding programs and is presented in Table 5-4. 
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TABLE 5-4 – FUNDING SCENARIO NO. 2 – LONG TERM FUTURE IMPROVEMENTS 

SLIB Loan and Grant Cost 
TOTAL ESTIMATED PROJECT COST – CCT (2011) $944,930  

SLIB Grant (50% of CCT) $472,465  

SRF Loan (50% of CCT) $472,465  

SRF Loan Conditions 2.5%, 20 Years 

Total Cost Per Property (CCT/220 Properties) $2,148  

Assessment Cost Per Year per Property if Financed $138  

Assessment Cost Per Month Per Property if Financed $11.50  

Total Cost per Property if Financed for 20-year Term $2,760 
 

The plan assumes a 50% SLIB grant of $472,465 and a 50% SRF loan for $472,465 for a 20-year 

term. The resulting share of the construction debt would be $2,148 per property, the same as 

scenario No. 1.  However, if financed for a 20-year term at a 2.5% interest rate, the debt 

assessment cost would total $2,760 at an annual assessment cost of $138 per property, or $11.50 

per month. 
 

WATER SYSTEM DEBT ASSESSMENT 
The funding scenarios presented above are all feasible.  The financing plans call for a large 

portion of the project cost being paid by state grants.  The remaining portion of the project cost 

not funded through grants is proposed to be borrowed from state agencies.  The total 

indebtedness is usually spread equally amongst all customers.  There are several methods for 

each property to pay its share of the project loan cost.  One common method is for the property 

owner to pay it off either with cash, or by obtaining a personal loan.  

 

Another method for obtaining the loan portion of the project cost is for the District to borrow the 

funds on behalf of the property owners.  In order to borrow the funding, by state statute, the 

District must hold an election to consider authorizing a debt assessment on each property in the 

District that benefits from the water project.  The election must pass by a majority of those 

voting in order for the District to have the assessment authority. In addition to the debt resolution 
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adoption, the WWDC requires that the District hold a District-wide election to ensure the 

residents are committed to the project. 

 

Once the District authorizes the assessment, and the loans are obtained, the District will need to 

work with the Natrona County Assessor to develop an assessment roll of properties to be 

assessed for repayment of the water system debt.  The County will then issue the water system 

debt assessment and include it with the annual property tax assessment.  The County will 

reimburse the collected assessments to the District on a quarterly basis.  The District will make 

its annual loan payment from the collected assessments.  

 

IMPLEMENTATION 
The WWDC program consists of three levels: Level I is Reconnaissance; Level II is Feasibility; 

and, Level III is Design and Construction.  This Level II Feasibility Study provides the 

preliminary design and cost estimates needed for the District to determine whether the project is 

feasible and affordable. In order for the proposed project to move to Level III, several steps will 

need to be successfully completed.   

 

The first step is the successful adoption of a resolution authorizing the debt assessment to repay 

the construction loans.  The District Board must notify the property owners in the District of its 

intent to hold an election that will give the District authority to incur debt to construct the water 

system improvements, and to repay the debt through assessments on those properties which 

receive a benefit from the project.  

 

The assessment authority must be successfully achieved before the District can expect to be 

seriously considered for state or federal funding assistance.  In addition to the resolution 

adoption, the WWDC requires that the District hold a District-wide election to ensure the 

residents are committed to the project. The election must pass by a majority of the residents who 

vote in order for the project to be considered for funding by the WWDC.  

 

WWDC funding applications for ongoing projects are accepted once a year, on or before  

October 1, and are reviewed through December.  Applications for new projects (if funding is 
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pursued several years from now) are accepted once a year, on or before August 15.  If funding is 

approved, it is done so by the Wyoming State Legislature in the upcoming legislative session. 

Applications for the SLIB loan funds are considered two times per year, in January and June.   

 

Assuming the debt assessment resolution hearing and election are successful, and the District’s 

funding applications are accepted and approved, the Level III process can be initiated in June of 

the year the legislature approves funding.  The District can then begin the process of hiring a 

consultant to design the water project, provide easement and land acquisition services, and 

prepare bidding and construction documents.  Once the bidding and construction documents are 

approved by the funding and regulatory agencies, the project can be advertised for bids.  The 

bidding process normally requires 45 to 60 days before a construction contract is awarded.  

Construction can begin soon after the contractor is given notice to proceed.  A tentative 

implementation schedule based on the above discussion (and assuming an application is made by 

October 2011) is presented in Table 5-5.  Typically, the schedule is applicable for any year. 

 

TABLE 5-5 – TENTATIVE IMPLEMENTATION SCHEDULE 
October 1, 2011 Apply for Level III WWDC Funding 

March 2012 WWDC Funding Approval 

June 2012 - October 2012 Design and Easement Acquisition 

November 2012 Obtain DEQ and Other Permits 

December 2012 Bidding Process 

February 2013 - August 2013 Construction 

 



  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A  RESOLUTION OF DISTRICT FORMATION 
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STATE OF WYOMING 

COUNTY OF NATRONA 

IN THE MATTER OF THE ORGANIZATION OF 
THE PIONEER WATER AND SEWER DISTR I CT 

CERT IFI CATE OF FILING 

IN THE DISTRICT COURT 

SEVENTH JUDICIAl" DISTRICT 

Civil Action No. 48510 

I, the undersigned County Clerl< of Recorder of the 

the County of Natrona and State of Wyoming, do hereby certify 

that a copy of the Declaration of Election Results and Organ-

lzational Decree of the District Court of the Seventh Judicial 

District in the County of Natrona and State of Wyoming, in the 

Matter of the Organization of Pioneer Water and Sewer District, 

Docl{et No . 48510, entered on the 5th day of Mar ch, 1980, was 

on the ~~ay of March, 1980, being wi thin the thirty days filed 

after said District was declared a corporation by said Court, in 

the records of my off ice in the in the same manner as articles 

of incorporat ion are now required to be filed under the general 

laws concern ing corporations, as required by Section 41-10-108, 

Wyoming Statutes 1977, that I received a fee of one dollar ($1 . 00) 

for filing and preserving the same, and that the number of said 

filing is 
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STATE OF WYOMING 

COUNTY OF NATRONA 

IN THE HATTER OF THE ORGANIZATION OF 
THE PIONEER WATER AND SEWER DISTRICT. 

IN THE DISTRICT COURT 

SEVENTH JUDICIAL DISTRICT 

Civil Action No. 48510 

r5U~~fTiI J . I J . 
.fflfi (:) !~. ";q··,O ._--/ 

. ,1\ t) ;,.1 p' 

R.4tPH L. D!::J;\ J,) 
Clerk OfHoln"J ~rr'1" 

DECLARATION OF ELECTION RESULTS AND ORGAililZATIONAL EtCRE¥l; 

) 
) 
) 
) 

----'Ciifliri· . 

THIS MATTER coming on for hearing this ~ day of 4J-/, 
1980 upon the certificate of the judges of election heretofor appointed, 

said election being for the organization and establishment of the pro-

posed Pioneer Water and Sewer District and held on the 12th day of 

February, 1980, and upon the orders of this Court heretofor entered on 

the 11th day of January, 1980 and the Court having heard the statements 

of counsel and considered documentary evidence and being now fully 

informed in the premises, DOTH FIND: 

1 . That a petition for the organization of the said Pioneer 

Water and Sewer District was heretofore filed and presented to the 

Court in conformity with the statutes in such cases made and provided; 

that the allegations of said petition are true; that said petition 

was signed by more than ten per cent of the taxpaying electors of said 

proposed district; and that a bond sufficient to cover all costs and 

expenses connected with these proceedings was duly filed in this Court 

with security approved by the Court . 

2 . That notice of hearing on said petition was given for 

the time and in the manner prescribed by law, and that notice thereof 

was duly mailed by United States registered mail to the Board of County 

Commissioners of the County of Natrona, State of Wyoming . 

3 . That no tract of twenty acres or more is included in the 

proposed district without the consent of each person having legal title 

to such tract. 

4. That no lands included in any city or town, or in any 

district formed for water and sewer purposes , or for either of said 

purposes, are included within the proposed district and that said 
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proposed district lies wholly within the County of Natrona and State 

of Wyoming . 

5 . That the question of the organization of said water 

and sewer district was, by order of this Court duly entered, submitted 

to the electors of said proposed didstrict at an election held at 

6110 Raderville Rt . , Casper, Wyoming 82601 , located within the boundaries 

of said proposed district, on the 12th day of February, 1980 . 

6. That the polls at said election were kept open from 

12:00 o'clocI< PM until 7:00 o'clock PM, of said day, and that said 

election was held and conducted, as nearly as practicable, in the same 

manner as general elections in this State; that Irene Pruss, Kare n 

Cobb and Jean Thorpe, taxpaying electors of said proposed district, 

were heretofore by order of Court appointed judges of said election, 

and that there was no registration required for said election, but 

for the purposes of determining qualifications of electors, the judges 

were permitted to use, and could require the execution of, an affidavit 

evidencing the qualification of any other elector . 

7. That published notice of said election was given, said 

notice being publish ed in the Casper Star Tribune, a newspaper of 

general circulation in the dist ri ct, by publication once a week for 

three consecutive week, by three weekly insertions, the first pub

lication thereof occurring more than twenty days prior to the date 

of said election . 

8 . That the judges of said election have duly certified to 

this Court and filed herein the returns of said election; that at said 

election a total of 65 votes were cast; that 64 of said votes were 

cast in f~vor of the organization of said proposed Pioneer Water and 

Sewer District; that 1 01 said votes were cast against the organization 

of said proposed district; and that the majority of said votes were 

cast i n favor of the organization of said proposed district . 

9 . That at said election Mr . George Cheesman received the 

highest number of votes for Director to serve until the first biennial 

election; that John Pruss and Guy Cobb received the highest number of 
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votes for Directors to serve until the second biennial election; and 

that Trudy Siefers and Doran Johnson received the highest number of · 

votes for Directors to serve until the third biennial election . 

IT IS THEREFORE, ORDERED , ADJUDGED AND DECREED, 

1 . That the said Pioneer Water and Sewer District be, and 

the same hereby is, ordered and declared , duly organized under the 

laws of the State of Wyoming, as a governmental subdivision of said 

State and body corporate, politic and quasi-municipal corporation . 

2 . That the corporate name of said District is, and it 

shall hereafter be known as "Pioneer Water and Sewer District . II 

3 . That the said Pioneer Water and Sewer District shall have 

and exercise through its proper officers all of the power and authority 

conferred upon water and sewer districts under and by virtue of the 

provisions of Sections 41-10-101 to 41-10-151 Wyoming Statutes 1977 

and all laws thereunto enabling, and all such power and authority 

as may hereafter be conferred by law . 

4 . That the following are, pursuant to order of this Court, 

duly deSignated as the first Board of Directors of said Pioneer Water 

and Sewer District for the terms set opposite each of their respective 

names, to- wit; 

Mr . George Cheesman 

.Mr. John Pruss 
Mr . Guy Cobb 

Mrs . TruQ.y Siefers 
Mr . Doran Johnson 

To serve 
biennial 

To serve 
biennial 

To serve 
biennial 

until the first 
election . 

until the second 
election . 

until the third 
election . 

5 . That 'the said District be, and the same hereby is, 

declared, created and established as a governmental subdivision of the 

State of Wyoming, and as a body corporate, with all the powers of a 

public or quasi - municipal corporation; that the said Board of Directors 

herein named shall have, and they are hereby vested with, all the 

powers, duties and obligations of Directors of said Pioneer Water and 

Sewer District as conferred and provided by said act, all laws 

amendatory thereof and supplemental thereto, and as may by law here-
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after be provided . 

6 . That the boundaries of said Pioneer Water and Sewer 

District and the territory to be i ncluded therein are as follows, 

to-wit; 

That the boundaries of the proposed district shall consist 

of part of the lands located in Sections 2, 3, 10, 11, 14, 15, 22, 23, 

24, 25, 26, 27, 34 and 35 in Townships 33N, 34N, all in Range 81W of 

the 6th P . M. , Natrona County, Wyoming and more particularly described 

as follows: 

A parcel of land being a portion of Section'2, SEt and EiNEt of Section 

'\3, N-!NEt of Section\lO, and a portion of the NWi of Section\ll, T.33N., 

R . 81W . , and also a portion of the Swt of SiNlVi of Section'14, a portion 

of Section '15, E,!SEt of Section\22 , Section' 23, swt of Section' 24, NWt 

of Section' 25, Section '26 , E! of Section' 27, E,!SEi of Section\ 34, and 

Section ' 35, T.34N . • R . 81W., and also a non-contiguous parcel of land 

being· a portion of the N}HWi of Section\16, T . 33N . , R . SIW., 6th P.M . , 

Natrona County, Wyoming, and being more particularly described as 

follows : 

Beginning at the section corner common to Section 1 and 2, T.33N., 

R . 81W . , and Section 35 and 36 . T.34N . , R.8lW.; thence northerly, 

along the section line common to said Section 35 and 36, to the 

section corner common to said Section 35, 26, 35 and 36; thence 

northerly, along the section line common to said Section 25 a n d 

26, to the i corner common to said Section 25 and 26; thence 

easterly, along the east-west i line of said Section 25, to the 

center i corner of Said Section 25; thence northerly, along the 

north-south t line of said Section 25, to the t corner common to 

said Sections 24 and 25; thence northerly, along the north-south 

t line of said Section 24, to the center i corner of said Section 

24; thence westerly, along the east - west i line of said Section 

24, to the! corner common to said Section 23 and 24; thence 
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northerly , along the sect i on line common to said Sections 23 and 

24, to the section corner common to Sections 13, 14, 23 and 24; 

thence westerly, along the section line common to said Sections 

14 and 23, to the t corner common to said Section 14 and 23; thence 

northerly, along the north-south! line of said Section 14, to a 

point o n the southwesterly R . O. N . line of U.S . Hwy . 20-26 ; thence 

northwesterly, alo ng t h e sou t hwesterly R . O , W. line of said U. S . 

Hwy. 20-26, to a point on t he section line common to Sections 15 

and 16; thence southerly, along the section line common to said 

Section 15 and 16, to the section corner common to Sect i ons 15 , 

16, 21, and 22; thence easterly, along the section line corrnnon 

to said Section 15 and 22, to the section corner common to said 

Sections 14, 15, 22, and 23; theoce southerly, along the sect i on 

line common to said Section 22 and 23, to the i corner common 

to said sections 22 and 23; thence westerly, along the east-

west t line of said Section 22, to a point on the east 1 / 16 li ne 

of said Section 22; the nce s outherly , along the east 1/16 l i n e 

of said Section 22, to the east 1/16 corner common to said Se c tion 

22 and 2 7 ; thence westerly, along the section li ne common to said 

Section 22 and 27, to t he t cor ner common to said Section 22 a nd 

27; thence southerly, along the nortb-south t line of said Section 

27, to the i corner common to said Section 27 and 34; thence 

easterly, along the sect i on line common to said Sections 2 7 and 

34, to the section cor ner common to said Section 26, 27, 34 , and 

35; thence southerly, along the ,section line common to said Section 

34 a nd 35, to the t co rn e r common to said Sections 34 a nd 35; 

thence westerly, along the e a s t -wes t ! line of said Sect i on 34, 

to a point on the east 1/16 li n e of said Section 34; thence 

souther l y, along the east 1/16 line of said Section 34, to the 

east 1/16 corner common to said Section 3 and 34; thence southerly 

along the east 1/16 line of said Section 3, to a point on the 

east-west t line of said Section 3; thence westerly, along the 
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east - west i line of said Section 3, to the center t corner of 

said Section 3; thence southerly, along the north - south t line 

of said Section 3, to the t corner comDon to said Section 3 and 

10; thence southerly, along the north-south t line of said Section 

10, to a point on the north 1/16 line of said Section 10; thence 

easterly, along the north 1/16 line of said Section 10, to the 

north 1/16 corner common to said Section 10 and 11; thence south

ly, along the section line common to said Section 10 and 11, to 

a point on the centerline of Poison Spider Road; thence easterly 

and northeasterly, along the centerline of said Poison Spider 

Road, to a point on the section line common to said Sections 2 

and 11; thence northeasterly and easterly, along the centerline 

of said Poison Spider Road , to a point which lies 231 feet west 

of the section line common to said Section 1 and 2; thence south

erly, along a line parallel to and 231 feet west of the section 

line common to said Section 1 and 2, to a point on the south 1/16 

line of said Section 2; thence easterly, along the south 1/16 

line of said Section 2, to the south 1/16 corner common to said 

Section 1 and 2; thence northerly, along the section line conunon 

to said Section · 1 and 2 , to the point of beginning; and also said 

non-contiguous parcel of land being a portion of the N!NWi of 

Section 16, T.33N., R.81W . , 6th P.M . • Natrona County. Wyoming, 

and being more particularly described by metes and bounds as 

follows : 

Beginning at a po~nt which lies on the section line common to 

Section 9 and 16 and also on the northwesterly R . O . W. line of Zero 

Road (County Road - Oregon Trail) and bears N.88013'W., a distance 

of 318.6 feet from the t corner common to said Section 9 and 16; 

thence S . 55 0 08'W., along the northwesterly R.O.W. line of said 

Zero Road , a distance of 1443 . 4 feet to a point; thence N.Ol o47'E., 

a distance of 604.4 feet to a point; thence N.55008'E., a distance 
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of 430.8 feet to a point on the section line common to said Section 

9 and 16, said point being 187 . 6 feet east of the west 1/16 corner 

common to said Section 9 and_ 16; thence S . 88°13 1 E . , along the 

Section line common to said Section 9 and 16, a distance of 812 . 4 

feet to the point of beginning . 

7 . That the Certificate of Elections Results heretofore 

filed herein by the judges of election be, and the same hereby are , 

in all respects approved and confirmed . 

8. That the forms of bonds hereto attached as Exhibit A 

be, and the same are hereby, fixed and approved as the forms of bonds 

to be executed by the Directors and the Treasurer of said District 

in qualifying for their offices . 

9 . That the form of oath of office hereto attached as 

Exhibit B be, and the same is hereby, fixed and approved as the form 

of oath to be exectued by the Directors of said District in qualifiying 

for their offices. 

10 . Tha t wi thin thirty days herefrom the Clerl{ of this Court 

shall transmit to the Secretary of State and to the County Clerk and 

Recorder of the Co~nty of Natrona, State of Wyoming, a copy hereof, 

the same to be filed in the same manner as articles of incorporation 

are now required to be filed under the general laws concerning corporations 

the Secretary of ptate and the Clerk and Recorder of said County each 

to receive the proper fee for filing and preserving the same . 

11 . That the members of the Board of Directors of said 

District sh~ll qualify for office and organize said Board in the 

manner prescribed by laws of the State of Wyoming . 

12 . That the bond heretofore posted to insure the payment 

of costs be, and the sar:Je hereby is, discharged and released . 

DONE IN OPEN COURT this fl day' of March, 1980 

BY THE COURT: 

. : .. i t/I E. 
. . . . .'J District Judge 

b~_~ £_._~':-:·";: 
~)~;,: ' ~~.,., . 

. ... , '( . . c,_ 
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EXHIBIT B 

Forms of Bonds 

STATE OF WYOMING 
ss 

COUNTY OF NATRONA 

IN THE MATTER OF THE ORGAN I ZATION OF 
THE PIONEER WATER AND SEWER DISTRICT 

BOND 

IN THE DISTRICT COURT 

SEVENTH JUDICIAL DISTRICT 

Civil Action No . 48510 

KNOW ALL MEN BY THESE PRESENTS: That we, 

____________ of Wyoming, as 

principal, and surety company under 

the laws of Wyoming, are held and firmly bound unto the People of 

the State of Wyoming in the penal sum of One Thousand Dollars, law-

ful money of the United States of America, for which payment, well 

and t ruly to be made a nd performed, we, and each of us, do hereby 

bind ourselves, our heirs, executors, administrators, successors 

and assigns, jointly. severally and firmly by these presents. 

The condition of this obligation is such that, whereas, the 

said _____________________ as principal, has been 

duly elected as a Director of the Pioneer Water and Sewer District 

and is about to enter upon the duties of said office. 

NOW, THEREFORE, if the said 

shall honestly and faithfully discharge the duties of said office 

according to the laws which are now or may be hereafter enforced 

and shall abi de by all ol-ders of the District Court which has 

jurisdiction over the said Pioneer Water and Sewer District, then 

this obligation is to be null and void, otherwise to be in full force 

and effect, 

WITNESS our hands and seals this ______ day of 

1980. 

-,-----.===:-;-_____ -'("'SEAL) 
Principal 

__ ~~~~~~~~~ ____ ~(SEAL) 
Corporate Surety 

By; --------APPROVED: 



) 

) 

STATE OF WYOMING 
SS 

COUNTY OF NATRONA 

I N THE MATTER OF TilE ORGANIZATION OF 
THE PIONEER WATER AND SEWER DISTRICT 

IN THE DISTRICT COURT 

SEVENTH JUDICIAL DISTRICT 

Civil Action No l 48510 

TREASURER'S BOND 

KNOW ALL MEN BY THESE PRESENTS: That we, 

________________________ ~of Wyoming, 

as principal, and a surety 

company under the l aws of Wyoming, are held and firml y bound unto 

the People of the State of Wyoming, in the penal s um of Five 

Thousand Dollars, lawful money of the United States of America, 

for which payment, well and truly to b e made and performed, we 

a nd each of us, do hereby bind ourselves, our heirs, executors, 

administrators, successors and assigns, jointly, severally and 

firm l y by these presents . 

The condition of this obligation is such that, where-

as, the said as principal, has been 

duly elected as Treasure r of the Pioneer Water and Sewer District 

and is about to enter upon the dutie s of said office . 

NOW TIIEREFORE. if the said 

s h a ll honestly and fait hfull y discharge the duties of said offi ce 

according to t he laws which are now or may b e hereafter enforce d 

and shall abide by all order of t he Di strict Court which has 

jurisdiction over the said Pioneer Water and Sewer District, the n 

this obligation is to be nul l and void, otherwise to be in full 

force and effect . 

WI TNESS our hands and seals this ,..----day of 

1980 . 

__ ~~~~~ _____________ (Sea1) 
Principal 

__ ~~~~~~~~ _____ (Seal) 
Corporate Surety 

By; ----------------------------
APPROVED: 
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STATE OF WYOM I NG 

COl;NTY OF NATRONA 

) 
) 
) 

EXHIBIT B 

Form of Oath 

IN THE DISTRICT COURT 

SEVENTH JUDICIAL DISTRICT 

Civil Action No, 48510 

IN THE MATTER OF THE ORGANIZATION OF ) 
THE PIONEER WATER AND SEWER DISTRICT ) 

OATH OF OFFICE 

1, ___ ___ ___ ___ ___ _ ___ , do solemnly swear 

by the everliving God that I will faithfully perform the duties 

of the office of Director of the Pioneer Water and Sewer 

District, in the County of Natrona and State of Wyoming, so 

help me, God . 

Director 

Subscribed and sworn to before me this _ ___ _ dayof 

1980 . 

WITNESS MY HAND AND OFFICIAL SEAL . 

Notary Public 

My Commission Expires : 



) 

) 

~
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_. _ ___ R ••• • V _ _ _ I RESOLUTION NO . ..Pi' - ()i 
'1'-1-1'0"1\ CO ' ", 'TV 1", "11 '" I '. /i. \ ' " j t.I ~, I , v . l. . , . i 

RESOLUTION FOLLOWING HEAlUNG OF PETITION FOR ENLARGEMENT· ' · .. · -- - -, 
OF PIONEER WATER AND SEWER DISTRICT 

I:! 
WHEREAS, the Board of County Commissioners, Natrona County, Wyoming, I . , 

has received a petition requesting the enlargement of the Pioneer Water & Sewer District; I 
and 

\VI-fEREAS, the Board of County Commissioners, having received the petition 
have set a date for the hearing not less than 45 days nor more than 90 days after the date 
of filing; and 

WHEREAS, a notice of hearing was published by two (2) insertions in a 
newspaper of general circulation, the last at least 10 days prior to the date of the hearing; 
and 

WHEREAS, a public hearing was held in the County Commissioners Meeting 
Room, 120 West First, Casper, Wyoming, on the 4th day of September, 2001; and 

WHEREAS, the Board of County Commissioners has determined that the 
enlargement is appropriate and reasonable. 

NOW, THEREFORE, BE IT HEREBY RESOLVED that the enlargement of the 
Pioneer Water and Sewer District is hereby approved with the boundaries of said District 
described as follows: 

16.05 acres, more specifically described as Lots 6, 7, 8 and 9, Block 5; Lots 5, 6 and 7, 
Block 6, Landmark Industrial Park. 

BE IT FURTHER RESOLVED that a mail ballot election for enlargement of the 
Pioneer Water and Sewer District be held on the 4th day of December, 2001. The S 
following electors are hereby appointed as judges of said election: ~ 

" 

i , , 

I 

.::-... :::.. 
; l"t .';'.- i .' 
..:") :;::J 

o -< ;:~ 

::0 :t- 2 l:=;: --,.. _ •• 

Renae V lito .......... :;; ;: :.-.. 

2 Maty Ann Collins c::::l II':' g ~J 
3 Judy Fisher ~ rl ~ C 

I :;::: ~"T I 
"" >-' I en--PrOViding, however, that Ifwlthm tlmty (30) days of the hearIng the Board or ~ I ;-

County COmrnISSlOnels receives wlltten plOtests Signed by ownels of at least thllty fW <>0 ~ 
per cent (35%) of the assessed valuation of property to be included in the district, the 
proposed district shall fail. 

APPROVED this ...L day of September, 2001. 

THE BOARD OF COUNTY COMMISSIONERS 
NATRONA COUNTY, WYOMrNG 

ATTEST: 

I ' 
I:" , , , 
i 



  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B  RUST NOT REPORT 



 

   RUSTNOT Corrosion Control Services, Inc.   325 Chester Drive   Boise, Idaho 83706   208.384.9752 
 
 

 
February 8, 2010 
  
RN1022002.P11 
  
Mr. Barry Venn 
609 Consulting 
5830 East 2nd Street 
Casper, Wyoming 82609 
 
Dear Barry: 
  
Subject:   Corrosion Evaluation of Pioneer Water and Sewer District Ductile Iron Pipeline 

Level II Study 
 
This letter and the attached data summarize the cathodic protection testing and evaluation for the 
Wyoming Water Development Commission (WWDC) and Pioneer Water and Sewer District 
Level II Study for the ductile iron pipeline located along 10 Mile Road.  RUSTNOT Corrosion 
Control Services, Inc.  (RUSTNOT) was initially requested by 609 Consulting to complete 
cathodic protection testing on the underground pipeline system and to evaluate the pipeline 
continuity and level of cathodic protection being provided.  Based on our initial testing results, 
we were requested to conduct a second trip to complete additional testing after two new test 
stations were installed and to evaluate the condition of the ductile iron pipeline after two 
locations were abrasive blasted.   
 

EXECUTIVE SUMMARY 
 

This field-testing was completed with the District’s and your firm’s help with the first trip during 
November 18th and the second trip on December 17th , 2009.  There are no record drawings for 
the pipeline or maintenance records on the cathodic protection system available during our 
evaluation.  The first field-trip and testing in November indicated that: 

 
1. The pipeline was electrically joint bonded and provided with an impressed current 

type cathodic protection system.  This type of system consists of a rectifier and 
impressed surface groundbed.  The impressed current groundbed is electrically 
remote from the pipeline.  It is assumed that the groundbed is located to the west 
approximately 300 feet or more.  The cable locating signal was lost at that point, 
so it is assumed that the system may be a deep anode groundbed, as a surface 
groundbed would continue to gradually lose signal strength. 
 

2. The rectifier was found not to be operating. Temporary adjustments were made 
and the rectifier was adjusted to the maximum recommended output during our 
first field trip.  The district obtained fuses and returned the rectifier to service 
after our field trip. 
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3. The initial cathodic protection potential measurements indicated that the pipeline 
was receiving adequate protection for only a portion of the ductile iron pipe 
length, even with the rectifier adjusted to maximum recommended output.  Since 
the pipeline is bare, it should be anticipated that it will take some period of time 
for the pipeline to polarize and the potentials to improve. 

 
4. The longitudinal pipeline resistance of the four pipe spans were measured and for 

three of the spans appeared to be close to the theoretical value.  The measured 
resistance of the fourth span could not be accurately measured because of broken 
test wires at the end test station (North End Start assigned Ductile Iron Pipe Sta. 
0+00). 

 
It was recommended that to more accurately assess the condition of the pipeline, that the 
pipeline be excavated and two new test stations be installed.  At that time it was 
recommended that the pipeline be abrasive blasted to determine the depth of any 
graphitic corrosion (commonly called graphitization).  This work was approved and a 
second field trip was made on December 17th. 
 

1. The fourth pipe span longitudinal resistance measured after the two new test 
stations were installed indicated that this span was also at or below the calculated 
resistance per foot for this size of pipe with two bond wires.  This confirmed that 
the entire pipeline was electrically continuous. 
 

2. The interrupted potentials with the rectifier (cycled on and off) indicated that the 
pipe potentials were more negative than when the rectifier was initially energized.   
However all of the test station locations did not meet the polarized potential 
protection criteria of 100 milli-volt change.  

 
3. The abrasive blasted portion of the pipeline in the north excavation (DIP Sta. 

0+00) showed minor pitting corrosion with the maximum depth of 1/16” to 1/8” 
depth.  The second excavation next to the rectifier (DIP Sta. 22+12) did not 
indicate any visible external corrosion damage.  

 
Initial recommendations based on the field testing indicates that the pipeline can be considered 
electrically continuous.   Based on the evaluation of the photographs taken during the initial 
excavations completed by 609 Consulting and the two excavations (sandblasted during our 
work), the pipeline appears to be in very good condition from a corrosion standpoint.   The 
cathodic protection system while operational, will need some improvements to restore protection 
levels to the entire pipeline.  This would consist of replacing the existing rectifier with a larger 
unit to meet the protective current density requirements.  The rectifier should be mounted on a 
new stub pole, energized and adjusted, and an operation and maintenance (O&M) manual 
provided to aid the district in maintaining the cathodic protection system in the future.  
Estimated costs for these cathodic protection improvements would be in the $10,000 to $20,000 
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range. If at some time in the future the ground bed should need replacement, the cost for 
replacement is estimated to be $40,000 to $50,000. 
 
 

BACKGROUND CATHODIC PROTECTION 
 

As we discussed, cathodic protection (CP) is an electrical method of preventing corrosion.   
Cathodic protection to a pipeline is provided by passing direct current (DC) from a selected 
anode buried in the soil to the pipeline or structure being protected.  Adequate cathodic 
protection is achieved when all locations on the pipeline or structure receive sufficient current to 
become cathodic, thus the name cathodic protection. 
 
The two methods of providing protective cathodic protection current to the pipeline or structure 
being protected are either with galvanic anodes or with an impressed current type cathodic 
protection system.  A galvanic anode system consists of magnesium or zinc blocks that are 
attached to the pipeline or structure either directly or through a test station.  Galvanic anodes use 
the natural voltage (potential) difference between the pipeline and galvanic anode to generate the 
DC current.  Galvanic anodes are located in close proximity to the pipeline or structure, they are 
protecting. 
 
Impressed current systems use a rectifier to convert AC voltage to DC voltage in order to 
generate the DC current.  The impressed current groundbeds are normally installed at some 
electrically remote distance from the pipeline or structure to be protected.  Impressed current CP 
groundbeds typically are either deep or surface anode type.  The deep anode groundbeds are 
installed in a 200- to 300-foot deep drilled hole.  The surface ground beds consist of anodes 
installed 5 to 6-feet deep at an electrically remote distance (300-foot minimum from the structure 
to be protected).  The groundbeds consist of a number of individual anodes spliced together in 
some type of wiring arrangement.  The impressed current anodes are normally either cast iron or 
graphite for soils in this area and are installed in a carbon rich backfill material (coke breeze). 
 
In both types of CP systems, either the galvanic anodes or the impressed current anodes are 
intentionally consumed and the pipeline or structure is protected.  Normally, galvanic or 
impressed current CP systems are sized so that they have to be replaced after 20 to 25 years.   
 
Electrical continuity of the pipelines or structure is required, in order that the cathodic protection 
being provided is effective.  The pipeline or structure has to be electrically continuous and 
connected into the cathodic protection system to work properly.  This requires that if the pipeline 
has bell and spigot with rubber gasket or dresser coupling type joints, that joint bonds be 
provided.  Welded pipelines by the nature of the joint are electrically continuous.  Sections of 
piping or structures must be electrically connected into the cathodic protection system by either 
bond wires or different leads from the cathodic protection system to the individual pipe or 
structure segments being protected. 
 



 
Mr. Barry Venn 
Page 4 
February 8, 2010 
 

  

Test stations consisting of a minimum of two insulated stranded copper wires are attached to the 
pipeline and terminated aboveground to allow future connections to be made abovegrade for 
testing purposes.  Test stations are utilized to monitor corrosion protection levels and to aid in 
pipe location and thawing operations.  Corrosion testing of interest typically includes both 
potential measurements and pipe longitudinal resistance measurements.  Potential testing or 
pipe-to-soil (P/S) measurements are DC voltage measurements made between the pipe or 
structure and the soil.  This voltage measurement is made with a voltmeter and some type of 
reference electrode (in our case copper/copper sulfate reference electrodes).  Potential 
measurements are used to assess the level of cathodic protection provided to the pipeline or 
structure.  The potential value is used to determine if the pipeline or structure is or is not 
receiving adequate levels of cathodic protection.  Potentials or voltage measurement values equal 
to or more negative than -0.85 volt to a copper/copper sulfate reference electrode are generally 
accepted as an indication of adequate cathodic protection levels.   
 
Rectifier current output measurements are used to determine the amount of current that is being 
provided at each rectifier setting.   The DC voltage measurement is made across a known 
resistance (shunt) and the current flow is calculated.   The current output is useful in estimating 
groundbed life.   The current output and potential measurements are also useful in evaluating the 
amount of current density being provided to the pipeline or structure in order to assess the 
current requirement (current density). 
 
Cathodic protection cannot restore previous metal loss and in some cases the number of leaks 
may increase as the cathodic protection current will actually dissolve the corrosion products that 
may have been holding the pressure.  Cathodic protection cannot completely halt corrosion in 
deep pits or on badly damaged graphitized ductile iron or cast iron pipe. This is because it is 
difficult to provide sufficient current density at the pipe surface in deep pits or through thick 
graphitization layers to completely halt corrosion.  However, even if a structure is not 
completely protected, even partial protection levels can dramatically slow corrosion rates.  
Cathodic protection systems if installed in soil can only provide protection to the exterior surface 
of the pipe or structure to be protected; it cannot provide protection to the interior surface.  
Theoretically if the CP system is operating and maintained correctly, the external pipe life can be 
extended almost indefinitely. 
 
According to the present recommended standard practices (SPO169) by NACE International 
(formerly the National Association of Corrosion Engineers), cathodic protection of buried or 
submerged structures (tanks, pipelines, etc.) is achieved when one or a combination of the 
following criteria is met:   
 

• The structure-to-environment potential is more negative than –0.850 volts to a 
copper/copper sulfate reference electrode with the cathodic protection system energized.  
Corrections for the voltage (IR) drop, other than those across the structure-to-electrolyte 
interface, should be considered. 
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• The polarized potential of the structure is more negative than -0.850 volts to a 
copper/copper sulfate reference electrode with the cathodic protection system turned off 
(interrupted). 

 
• The polarization shift is at least 100 milli-volts.  That is the difference between the static 

potential (off potential of the structure before the cathodic protection system is 
energized) and the polarized potential made immediately after the impressed current 
system is turned off.  If this voltage difference is equal to or larger than 100 millivolts, 
then protection is achieved. 

 
For the purpose of this study, we utilized the 100 milli-volt polarized potential criteria to the 
copper- copper sulfate reference electrode as an indication of adequate protection levels.  This 
was done since the polarized potential of -0.85 volt could not be met.   
 

SUMMARY OF FIELD TESTING 
 

No pipeline record drawings or cathodic protection information was available for our study, so 
several simplifying assumptions were made. 
 
It was assumed that the ductile iron pipeline was approximately 6,000 feet long, 10-inch 
diameter, and Class 150 (0.260”).  The pipeline appears to have been installed bare with two 
joint bond wires for each bell and spigot joint.  The maximum observed corrosion damage was a 
pit approximately 1/8” deep (0.125 mils).  The pitting depth per year was approximately 0.0045 
mils for this 28 year old pipeline.  On a Class 150 pipeline of 260 mils the 1/8 pit depth would 
result in only a ¼ of the total wall thickness. 
 
The cathodic protection system was installed in 1982 based on the rectifier serial number, so it is 
anticipated that the cathodic protection system was installed at the same time as the pipeline.  
The rectifier was a 24 volt 22 amp size.  There is no physical indication (junction box, vent pipe, 
etc.) of where the impressed groundbed location was.  Five test station locations were used to 
measure potential levels and for the four wire type pipe resistance measurements. 
 
Although the rectifier was found to be off, it is our understanding that until approximately 1999 
the rectifier output had been monitored by the District.  It is unknown if the rectifier was 
adjusted correctly.  However based on our initial testing it appears the rectifier may have not 
been adjusted correctly to provide adequate protection levels to the entire pipeline length.  Even 
with the rectifier adjusted to maximum recommended rated current output, it appears that the 
rectifier may be undersized for the corrosiveness of the soil and the amount of bare pipe.  
Typically, the  rule of thumb for current densities in extremely corrosive soils such as along this 
route are in the 2 to 3 milliamps per square foot range.  Given the existing rectifier size, the 
maximum current density that can be provided now is 1.2 milliamps per square foot.  This is the 
reason that the current output cannot be increased enough to meet any of the NACE protective 
criteria at the present time.  While the pipeline should continue to polarize with time, it is not 
known if the ends will reach complete protection levels.  It should be noted that the pipeline leak 
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location and the nearby location where the 1/8-inch pitting was found were at the north pipe end 
where protection levels were lower than near the rectifier. 
 
The impressed current groundbed appears to be operating and displays a very low groundbed 
resistance (1/3 ohm) with a rectifier output of 5 volts and 16 amps.  Although no information is 
available on the groundbed type or size, we have assumed that the groundbed is in good 
condition based on the extremely low resistance.  Usually groundbeds as they become older and 
the anodes become depleted display a higher groundbed resistance.  A utility locating company 
was contacted and located the impressed groundbed to the west at least 300 feet.  At that point 
the signal stopped quickly.  Based on the remote distance and sudden loss of signal, we have 
assumed that the impressed current groundbed is a deep anode type, although there are no 
junction boxes or vent pipes visible. 
 
Electrical continuity testing of the four pipeline spans indicated that all spans were lower than 
the calculated resistance of a 150 class pipe with two No. 2 American Wire Gauge (AWG) 
insulated bond wires.  The theoretical resistance is approximately 0.04093 micro-ohms per foot.  
The measured resistance per foot for all spans were all below that except for one span with a 
value of 0.049 micro-ohms per foot.   
 
Since the pipeline was found to be in good condition and electrically continuous and the cathodic 
protection system is operational and the groundbed resistance is low, it is anticipated that from a 
corrosion standpoint the pipeline life can be extended a minimum of 25 to 30 years and likely 
much longer.  This assumes that adequate protection levels can be provided for the entire 
pipeline length and that the cathodic protection system is correctly adjusted and maintained.  We 
feel that given the very good physical condition of the pipeline that the minimum recommended 
improvements to the cathodic protection system would be the most cost effective method to 
maintain reliable service. 
 
The best example locally of how cathodic protection systems can restore reliability and stop 
corrosion leaks on a pipeline is for the Cheyenne Stage I pipeline, that crosses Laramie plains.  
This 26-inch, 600 psi coated steel pipeline was installed in 1964 and was suffering a number of 
corrosion leaks (23 in 1987 alone).  Once the pipeline electrical continuity was restored by 
repairing high resistant joint bonds and the cathodic protection system was expanded and 
adjusted correctly, since 1990 they have not suffered one corrosion leak on this 42-mile pipeline. 

 
RECOMMENDATIONS 

 
From the data that has been collected, RUSTNOT would recommend that the following 
measures be considered for implementation by the Pioneer Water and Sewer District and 
WWDC.   The recommended construction items would consist of installation of a new larger 
rectifier on a new stub pole.  This work should be done by a certified electrician with follow up 
corrosion testing to ensure proper installation.  The cost for this installation and the follow up 
testing would be between $10,000 and $20,000. 
 



 
Mr. Barry Venn 
Page 7 
February 8, 2010 
 

  

It is further recommended that a corrosion consulting firm (such as RUSTNOT) test the cathodic 
protection system in this facility every two to three years basis.  Estimated cost for an annual 
survey would be around $900 to $1000 (depending on the amount of monitoring and repairs that 
may be required from year to year).  This would require a small design and details to be prepared 
for the work, arrangements for materials, oversight of the installations, and the conducting of 
performance tests after the selected installation work is completed.  As noted, assistance from 
Pioneer Water Personnel may be required during some of the construction.  It is also 
recommended that as part of this work, a small operation and maintenance manual be prepared 
and provided to Pioneer Water to aid their operators in conducting the monthly rectifier checks 
and the annual potential survey. 
 
Please call if you have any questions or need any additional information.  We have enjoyed 
working with you on this interesting project.   We look forward to opportunity to do so again. 
 
  
Sincerely, 
  
RUSTNOT Corrosion Control Services, Inc. 
 
 
  
William S.  Spickelmire 
Corrosion Control Consultant  
NACE Cathodic Protection Specialist 2678 
 
Attachments:  Photo Sheets 
  CP Sketch 
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1.0 SUMMARY 

The Pioneer Water and Sewer District water supply system obtains potable water from the 
Central Wyoming Regional Water System. The supply system is fed from the Pioneer Booster 
Station, located on Poison Spider Road between 7-Mile Road and 8-Mile Road. Water is 
pumped west along a 10-inch diameter main to feed the 0.5 MG Pioneer water storage tank 
located on Emigrant Gap Ridge. From this tank water feeds not only the Pioneer water supply 
system, but also the Thirty-Three Mile Improvement and Service District and the Poison Spider 
Improvement and Service District. 

Since the Thirty-Three Mile water supply system is fed directly from the Pioneer water supply 
system, modeling was undertaken on both systems to determine how the demands and 
population growth in the Thirty-Three Mile water supply system affected pressures in the 
Pioneer water supply system. The systems were modeled using both current and future 
Maximum Day demands. Future demands were based upon a population growth rate of 2%, 
which would double the existing population served by the water supply system in 35 years; 
therefore future Maximum Day demands were obtained by doubling the current Maximum 
Day demands. 

Modeling indicates that the current water supply system for Pioneer is satisfactory to meet both 
current and future Maximum Day demands. It was noted that due to changes in elevation, 
pressures at the west end of Engburg Road in the Thirty-Three Mile water supply system are 
inadequate in both cases; they are less than the Wyoming Department of Environmental Quality 
requirement that normal working pressures should be above 35 psi. A minor concern is that the 
pressures at Poison Spider School are slightly excessive (115 psi). 

Low pressure problems at the west end of Engburg Road can only be solved by installing a 
booster station on Engburg Road. High pressure concerns at Poison Spider School can be 
addressed by installing a pressure reducing valve just upstream of the school to limit pressures 
to below 100 psi. 

Modeling was undertaken on three proposed sections of 8-inch diameter pipe that would create 
supply loops by connecting to existing dead end mains; at the west end of Zero Road, along 
Zero Road from 10-Mile Road east to the existing main, and at the CAC facility. Modeling 
indicates that water quality would be significantly improved by providing a loop at the west 
end of Zero Road. Connecting the existing main in Zero Road to the main in 10-Mile Road 
would create an alternative supply route to the supply main in Poison Spider Road. However 
this would create excessive pressure problems in the vicinity of Zero Road and 8-Mile Road that 
can be addressed by installing a pressure reducing valve in the new section of main. 

The northern part of the Pioneer system and all of the Thirty-Three Mile system are dependent 
upon water via a single 10-inch diameter main in 10-Mile Road. Should a break occur in this 
main, these systems would quickly run out of water due to a lack of alternative water supply. 
Two redundancy options were modeled: a storage tank located in the Thirty-Three Mile system 
and a parallel main installed in 10-Mile Road. Due to water quality concerns connected with a 
storage tank, if a decision was made to provide redundancy, it should be provided by the 
installation of a parallel main, from Poison Spider Road to Willy Road as a minimum. Pioneer 
has stated a preference for a 12-inch diameter main, although an 8-inch diameter main would 
suffice. 



Water Supply System Overview 

2-1 

2.0 WATER SUPPLY SYSTEM OVERVIEW 

A map of the water supply system that serves the greater study area is given in Figure 2-1. 

The Pioneer Water and Sewer District (Pioneer) water supply system obtains potable water 
from the Central Wyoming Regional Water System (CWRWS). Pioneer is fed from the Pioneer 
booster station, located on Poison Spider Road between 7-Mile Road and 8-Mile Road. The 
booster station houses two 50 hp pumps, each rated to produce 350 gpm at 350 ft head. The 
booster station is fed by a 12-inch diameter main located along Poison Spider Road, and 
discharges into a 10-inch diameter main also located along Poison Spider Road. This main flows 
west to the 0.5 MG Pioneer elevated water storage tank. This tank is located on Emigrant Gap 
Ridge with an over flow elevation of 5,667 ft. 

From the tank, an 8-inch diameter main heads south west on Poison Spider Road and 
terminates at the Poison Spider School. At the intersection of Poison Spider Road and 12-Mile 
Road (located approximately ½ mile north east of the school), an 8-inch diameter main branches 
off and heads south along 12-Mile Road to feed the Poison Spider Improvement and Service 
District (Poison Spider) via a meter vault. The Poison Spider system is the subject of another 
WWDC study and so is not considered in this report.  

The Pioneer system has 3 main service areas: 

Area A) Along 8-mile Road, approximately 1 mile either side of its intersection with 
Poison Spider Road.  

Area B) An area north east of the Pioneer tank, bounded by Poison Spider Road, 10-Mile 
Road and Zero Road. 

Area C) Along Holland Road, approximately 1 mile either side of its intersection with 10-
Mile Road. 

Area A is served by a 6-inch diameter main fed from the 10-inch diameter main on Poison 
Spider Road. The northern end of the main turns west onto Zero Road and terminates after 
approximately one half mile.  

Areas B and C are connected by a north-south, 10-inch diameter main on 10-Mile Road, which 
connects into the 10-inch main on Poison Spider Road at its southern end. An 8-inch diameter 
main branches off to the west at Zero Road, and 6-inch diameter mains branch off to both the 
east and west at Holland Road. The east branch main turns north on 9-Mile Road and then east 
on Landmark Lane to serve the Community Alternatives of Casper (CAC) work-release 
offenders facility, and the old Teton Homes facility. 

At Holland Road, the 10-inch diameter main, turns west for approximately ¼ mile before 
turning north to Willy Road. Here, the main splits into a 6-inch diameter main that heads west, 
and an 8-inch diameter main that heads east for approximately ¼ mile before turning back 
north on 10-Mile Road to reach US Highway 20/26.  

This point marks the northern end of the Pioneer system and the start of the Thirty-Three Mile 
Improvement and Service District (Thirty-Three Mile) water supply system, which is included 
within this study. Flows to the Thirty-Three system are measured by a meter located on the 
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south side of the highway. On the north side of the highway, 10-Mile Road changes into 33-Mile 
Road, and the 8-inch diameter main continues north along this road to serve this area. 

In terms of the terrain, the lowest point in the Pioneer system is along 10-Mile Road as it crosses 
Sixmile Draw, with elevations of approximately 5,280 ft. From here the land rises to both the 
north and south. To the north, in the Thirty-Three Mile system, ground elevations are generally 
around 5,350 ft, except for the west end of Engburg Road, which rises up to 5,500 ft. To the 
south, 10-Mile Road rises up to 5,400 ft at Poison Spider Road. The highest point in the system is 
at the Pioneer tank, with a ground elevation of 5,638 ft. To ensure that system pressures are not 
excessive for customers at low points in the system, pressure reducing valves (PRV) are 
installed in the three mains feeding north between Poison Spider Road and Zero Road. The PRV 
on the 6-inch diameter main on 8-Mile Road is set to limit downstream pressure at its outlet to 
50 psi. The two remaining PRV’s (on the 10-inch diameter main on 10-Mile Road and the 6-inch 
diameter main to its west) are set to limit downstream pressure at their outlets to 40 psi.  

There are no fire hydrants within both the Pioneer and Thirty-Three Mile systems, although 
there are some flushing hydrants. 
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3.0 WATER DEMANDS 

Hydraulic analysis of the Pioneer and Thirty-Three Mile water supply systems was undertaken 
using an existing Bentley WaterCAD V8i model of the entire CWRWS dated 04/23/2009 and 
developed by Civil Engineering Professionals, Inc. of Casper, WY and as supplied to 609 
Consulting, LLC, of Casper, WY. Modeling of the Thirty-Three Mile system was undertaken to 
determine how its demands and population growth affected pressures in the Pioneer system. 

3.1 Current Average Day Demands  

For the Pioneer water supply system, the total monthly water usage for the period November 
2008 to October 2009 was provided. The monthly totals along with the average daily demand 
per month are given in Table 3-1. These figures do not include the water provided to the Poison 
Spider and Thirty-Three Mile systems. The total water consumed during this period was 
31,293,400 gallons, which equates to an average demand of 85,735 gpd, or 59.5 gpm. The peak 
demand month was August 2009, with an average daily demand of 140,852 gpd, or 97.8 gpm.  

The largest water user in the system is the CAC facility. Total monthly water usage was 
provided for the same period, and the monthly totals along with the average daily demand per 
month for the facility are given in Table 3-2. The total water consumed during this period was 
7,685,800 gallons, which equates to an average demand of 21,057 gpd, or 14.62 gpm. The peak 
demand month was June 2009, with an average daily demand of 23,227 gpd, or 16.13 gpm. 
During periods of average demand, the CAC facility accounts for almost 25% of the daily 
demand, and drops to about 16% of the daily demand during the peak demand months. 

The provided WaterCAD model already had current Average Day demands populating the 
model. For the Pioneer system, an Average Day Demand of 60 gpm has been allocated to 50 
nodes spread throughout the model, or 1.2 gpm per node. For reference, Figure 3-1 is a plot of 
the system taken from WaterCAD that shows the nodes. This demand is in line with the 
average daily demand of 59.5 gpm calculated from the monthly water usage data; however the 
1.2 gpm demand at node that represents the CAC facility (J-13037) did not accurately represent 
its demand when compared to its average daily demand calculated from its monthly water 
usage data. To make the model more representative of the current model, the demand at the 
CAC facility was changed from 1.2 gpm to 16.1 gpm, the peak month, average day demand. The 
total Average Day Demand in the model was therefore conservatively set at 74.93 gpm (16.13 
gpm at CAC, 58.8 gpm for the rest of the system). 

For the Thirty-Three Mile water supply system, the provided WaterCAD model already had 
current Average Day demands populating the model, and is given in Table 3-3. This table 
provides the demand assigned to each node in the model. For reference, Figure 3-2 is a plot of 
the system taken from WaterCAD that shows the nodes. From this table, the model Average 
Day Demand is 11.86 gpm, or 17,078 gpd. Therefore, for modeling purposes, the Average Day 
Demands were taken as follows: 

Average Day Demand (Pioneer) = 74.93 gpm 

Average Day Demand (Thirty-Three Mile) = 11.86 gpm 

Total Average Day Demand = 86.79 gpm 
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Table 3-1: Pioneer, Monthly Water Usage 

Month Total Monthly Usage (Gallons) Monthly Average Daily Demand (gpd) 
November 08 1,929,100  64,303 
December 08 1,877,000 60,548 

January 09 1,745,400 56,303 
February 09 1,966,500 67,810 

March 09 2,049,600 66,116 
April 09 1,755,700 58,523 
May 09 2,518,600 81,245 
June 09 3,551,900 118,397 
July 09 4,312,300 139,106 

August 09 4,366,400 140,852 
September 09 3,438,100 114,603 

October 09 1,682,800 54,284 
 

Table 3-2: CAC, Monthly Water Usage 

Month Total Monthly Usage (Gallons) Monthly Average Daily Demand (gpd) 
November 08 657,300  21,910 
December 08 613,800 19,800 

January 09 613,100 19,777 
February 09 583,700 20,128 

March 09 660,100 21,294 
April 09 577,500 19,250 
May 09 620,900 20,029 
June 09 696,800 23,227 
July 09 670,900 21,642 

August 09 695,000 22,419 
September 09 676,500 22,550 

October 09 620,200 20,006 
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Table 3-3: Thirty-Three Mile: Model Average Day Demands 

Node Reference Node Location Average Day Demand (gpm) 
J-1 Lockner Road & Johnson Lateral Road 0.53 
J-2 33-Mile Road north of US Highway 20/26 0.88 
J-3 Halfway along Johnson Lateral Road 0.50 

J-13027 33-Mile Road & Bishop Road 0.08 
J-13030 West of J-13572 1.38 
J-13034 33-Mile Road & Engburg Road 0.54 
J-13035 33-Mile Road south of J-13034 0.25 
J-13039 North end of 33-Mile Road 0.84 
J-13076 East End of Haines Road 0.74 
J-13077 Half way along west branch of Bishop Road 0.11 
J-13080 West end of Bishop Road 0.38 
J-13081 East of J-13035 0.86 
J-13087 Bishop Road & Johnson Lateral Road 0.34 
J-13091 Half way along east branch of Bishop Road 0.04 
J-13092 33-Mile Road & Lockner Road 0.90 
J-13101 Half way along Endburg Road 1.02 
J-13102 End of Garbutt Road 0.91 
J-13107 West end of Endburg Road 0.66 
J-13572 Half way between Bishop Road & Garbutt Road 0.90 
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3.2 Current Maximum Day Demands  

The current Maximum Day Demands in the provided model were derived by multiplying the 
Average Day Demands by a factor of 2.75. This factor was derived as part of the Casper Master 
Plan Level I Study dated 10/15/2006 and prepared by Civil Engineering Professionals, Inc. 

For the Pioneer water supply system, the demand at the node representing the CAC facility was 
increased from 16.13 gpm to 44.36 gpm. For the remaining 49 nodes with a demand, the 
demand was increased from 1.2 gpm to 3.3 gpm. The total Maximum Day Demand for the 
system is 206.06 gpm. 
 
The Maximum Day Demands for the Thirty-Three Mile water supply system are given in Table 
3-4 . From this table, the Maximum Day Demand for the system is 32.62 gpm. 

Table 3-4: Thirty-Three Mile, Model Maximum Day Demands 

Node Reference Node Location Average Day Demand (gpm) 
J-1 Lockner Road & Johnson Lateral Road 1.46 
J-2 33-Mile Road north of US Highway 20/26 2.42 
J-3 Halfway along Johnson Lateral Road 1.37 

J-13027 33-Mile Road & Bishop Road 0.22 
J-13030 West of J-13572 3.80 
J-13034 33-Mile Road & Engburg Road 1.48 
J-13035 33-Mile Road south of J-13034 0.69 
J-13039 North end of 33-Mile Road 2.31 
J-13076 East End of Haines Road 2.04 
J-13077 Half way along west branch of Bishop Road 0.30 
J-13080 West end of Bishop Road 1.04 
J-13081 East of J-13035 2.36 
J-13087 Bishop Road & Johnson Lateral Road 0.94 
J-13091 Half way along east branch of Bishop Road 0.11 
J-13092 33-Mile Road & Lockner Road 2.48 
J-13101 Half way along Endburg Road 2.80 
J-13102 End of Garbutt Road 2.50 
J-13107 West end of Endburg Road 1.82 
J-13572 Half way between Bishop Road & Garbutt Road 2.48 

 
Therefore, for modeling purposes, the Maximum Day Demands were taken as follows: 

Maximum Day Demand (Pioneer) = 206.06 gpm 

Maximum Day Demand (Thirty-Three Mile) = 32.62 gpm 

Total Maximum Day Demand = 238.68 gpm 
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3.3 Future System Demands 

No information has been provided on the current population served by the Pioneer and Thirty-
Three Mile water supply systems, or on the projected population growth within the districts in 
terms of overall figures and locations where growth is likely to occur. 

In light of this lack of data, it was decided to use the growth rate selected for the Evansville 
Water Master Plan Level 1 Study dated September 2009 and prepared by C. H. Guernsey & 
Company. In this study, a growth rate of 2.0% was selected by the Town as a reasonable rate of 
growth. Evansville, like Pioneer and Thirty-Three Mile, is located on the outskirts of Casper and 
so it is assumed for modeling purposes that the growth rate would be similar. Based on a 2% 
growth rate, an existing population would double over a 35-year period; therefore the existing 
Average Day and Maximum Day Demands were doubled, which would represent a 2% growth 
rate to the year 2045. 

For the Pioneer water supply system, for the future average day the demand of each node was 
doubled from 1.2 gpm to 2.4 gpm to represent general growth throughout the system. However 
the demand at the node representing the CAC facility was left unchanged at 16.13 gpm, since 
demand would only increase if the facility expanded. Based on the above, the future Average 
Day Demand for the system is 133.73 gpm. 

Table 3-5: Thirty-Three Mile, Model Future Average Day Demands 

Node Reference Node Location Average Day Demand (gpm) 
J-1 Lockner Road & Johnson Lateral Road 1.06 
J-2 33-Mile Road north of US Highway 20/26 1.76 
J-3 Halfway along Johnson Lateral Road 1.00 

J-13027 33-Mile Road & Bishop Road 0.16 
J-13030 West of J-13572 2.76 
J-13034 33-Mile Road & Engburg Road 1.08 
J-13035 33-Mile Road south of J-13034 0.50 
J-13039 North end of 33-Mile Road 1.68 
J-13076 East End of Haines Road 1.48 
J-13077 Half way along west branch of Bishop Road 0.22 
J-13080 West end of Bishop Road 0.76 
J-13081 East of J-13035 1.72 
J-13087 Bishop Road & Johnson Lateral Road 0.68 
J-13091 Half way along east branch of Bishop Road 0.08 
J-13092 33-Mile Road & Lockner Road 1.80 
J-13101 Half way along Endburg Road 2.04 
J-13102 End of Garbutt Road 1.82 
J-13107 West end of Endburg Road 1.32 
J-13572 Half way between Bishop Road & Garbutt Road 1.80 
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Table 3-6: Thirty-Three Mile, Model Future Maximum Day Demands 

Node Reference Node Location Average Day Demand (gpm) 
J-1 Lockner Road & Johnson Lateral Road 2.92 
J-2 33-Mile Road north of US Highway 20/26 4.84 
J-3 Halfway along Johnson Lateral Road 2.75 

J-13027 33-Mile Road & Bishop Road 0.44 
J-13030 West of J-13572 7.59 
J-13034 33-Mile Road & Engburg Road 2.97 
J-13035 33-Mile Road south of J-13034 1.37 
J-13039 North end of 33-Mile Road 4.62 
J-13076 East End of Haines Road 4.07 
J-13077 Half way along west branch of Bishop Road 0.60 
J-13080 West end of Bishop Road 2.09 
J-13081 East of J-13035 4.73 
J-13087 Bishop Road & Johnson Lateral Road 1.87 
J-13091 Half way along east branch of Bishop Road 0.22 
J-13092 33-Mile Road & Lockner Road 4.95 
J-13101 Half way along Endburg Road 5.61 
J-13102 End of Garbutt Road 5.01 
J-13107 West end of Endburg Road 3.63 
J-13572 Half way between Bishop Road & Garbutt Road 4.95 

 
Using the same factor of 2.75 used in Section 3.2, the future maximum day demand at each node 
is 6.6 gpm to represent general growth throughout the system, and the demand at the node 
representing the CAC facility was increased to 44.36 gpm. Based on the above, the future 
Maximum Day Demand for the system is 367.76 gpm.  

For the Thirty-Three Mile water supply system, the future demands used in modeling are given 
in Table 3-5 and Table 3-6. These tables show that the future demands of the system are 23.72 
gpm for the Average Day and 65.23 gpm for the Maximum Day. 

Therefore, for modeling purposes, the future demands were taken as follows: 

Future Average Day Demand (Pioneer) = 133.73 gpm 

Future Average Day Demand (Thirty-Three Mile) = 23.72 gpm 

Total Future Average Day Demand = 157.45 gpm 

Future Maximum Day Demand (Pioneer) = 367.76 gpm 

Future Maximum Day Demand (Thirty-Three Mile) = 65.23 gpm 

Total Future Maximum Day Demand = 432.99 gpm 
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3.4 Daily Demand Pattern 

The provided WaterCAD model contained a demand pattern that had been applied to every 
node in model to account for the diurnal variation in water usage. In a demand pattern, the 
daily demand is spread equally over 24 hours, and then an hourly multiplier is applied to each 
hour’s demand. The sum of the hourly multipliers is 24 to give an average hourly multiplier of 
one. 

As the pattern was applied to every node in the model, it represents the average diurnal water 
usage in the CWRWS and covers residential, commercial and industrial water usage patterns. 
The demand pattern shows a peak hourly demand at 9.30 pm (hourly multiplier of 1.43) and a 
secondary peak demand at 6.30 am (hourly multiplier of 1.29). The pattern also shows a 
minimum hourly demand at 2.30 pm (hourly multiplier of 0.62) and a secondary minimum 
demand at 1 am (hourly multiplier of 0.69). 
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4.0 HYDRAULIC ANALYSIS OF CURRENT SYSTEM 

Hydraulic analysis of the current system was carried out using the provided WaterCAD model, 
except that two changes were made to enable the analysis to proceed: 

1. The Maximum Day scenario would not run in model due to error messages. To 
overcome this, the Maximum Day was represented by copying the Average Day 
scenario and applying a daily factor of 2.75 to the demand pattern. 

2. On running an extended period simulation (EPS) with the Maximum Day scenario, the 
water supplied by the CWRWS water treatment plant could not keep up with demand 
and all of the elevated storage tanks within the system would empty. It was noticed that 
the water treatment plant was modeled as a node with a fixed demand that was limiting 
flow out of the plant. To overcome this, the plant was modeled as a reservoir with a 
hydraulic grade that matched that of the replaced node. In doing this, the flow of the 
plant was similar to the Maximum Day Demand stated in the Casper Master Plan Level I 
Study. 

No calibration of the provided model was undertaken on the assumption that it had already 
been calibrated. The purpose of calibration is to check that the model is a good reflection of how 
the existing water system operates. It involves comparing a known set of conditions in the 
water system against the same set of conditions in the model to see if they match. If there is a 
significant difference between the system and the model, the model is not a good representation 
of reality. A known set of conditions in the water system suitable for modeling can be produced 
by undertaking a fire flow test, which is undertaken at fire hydrants. The Pioneer and Thirty-
Three Mile water supply systems do not have fire hydrants, but they do have flushing hydrants. 
Model calibration specific to these parts of the CWRWS model could be carried out by 
undertaking fire flow tests at flushing hydrants. 

Since the Pioneer and Thirty-Three water supply systems do not have fire hydrants, a fire flow 
analysis was not undertaken. For water supply systems, the worst-case scenario in terms of 
demands and pressures is usually represented by a demand for fire flow occurring during the 
peak hour of the peak day. Since fire flows cannot occur in this system, the worst-case scenario 
is represented by the demands occurring during the peak hour of the peak day.  

To represent this, the systems were modeled using the Current Maximum Day scenario with an 
EPS. The EPS calculates the system pressures and demands for each hour in the run period 
based upon the demand and demand pattern allocated to each node. The EPS therefore 
provides a representation of how pressures would vary throughout the peak day. 

A graph of how the pressure varies throughout the current Maximum Day for various points 
throughout the Pioneer and Thirty-Three Mile water supply systems are given in Figure 4-1 to 
Figure 4-8. The locations can be correlated with reference to Figure 3-1 and Figure 3-2. 

The current Maximum Day highest pressures in the two systems are at Poison Spider School, 
which are in the range 113-118 psi. The pressure changes are in direct response to the change in 
water elevation in the Pioneer tank. The effects of the PRV’s in the system can be seen by the 
pressures noted at the intersection of 10-Mile Road and Zero Road, located immediately 
downstream of the PRV on the 10-inch diameter main, where pressures are at a constant 77.6 
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psi. The pressure immediately upstream of the PRV varies between 88.5 psi and 96 psi, and 
since it is set to limit the outlet pressure to 40 psi, the PRV is reducing pressure in the range 48.5 
to 56 psi. 

At the lowest elevation point in the system, the pressures during the Maximum Day are in the 
range of 104 psi (at the 10-Mile Road and Holland Road intersection) to 106 psi (at the CAC 
facility).  

In the Thirty-Three Mile system, pressures generally vary from 63 psi (at the end of Garbutt 
Road) to 84 psi (at the intersection of Bishop Road and Johnson Lateral Road). However, the 
pressures drop along Engburg Road from its eastern end (81 psi) to its western end, where the 
pressures are very low, around 16 psi. This pressure drop is entirely due to the change in 
elevation from 5,350 ft to 5,500 ft along the length of the main. Apart from the land immediately 
around the Pioneer tank, the west end of Engburg Road is the highest point in both systems.  

Analysis of the results from this modeling indicates that both the current Pioneer and Thirty-
Three Mile water supply systems appear to be satisfactory to meet current peak day demands 
with the exception of the west end of Engburg Road. 

 



Figure 4-1: Current Maximum Day Pressures -  Poison Spider School
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Figure 4-2: Current Maximum Day Pressures -  Zero Road & 10-Mile Road

J-12931 - Current Max Day - Pressure
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Figure 4-3: Current Maximum Day Pressures - 10-Mile Road & Holland Road

J-12687 - Current Max Day - Pressure
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Figure 4-4: Current Maximum Day Pressures - CAC

J-13037 - Current Max Day - Pressure
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Figure 4-5: Current Maximum Day Pressures - Engburg Road & 33-Mile Road
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Figure 4-6: Current Maximum Day Pressures - Engburg Road (West End)
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Figure 4-7: Current Maximum Day Pressures - End of Garbutt Road

J-13102 - Current Max Day - Pressure
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Figure 4-8: Current Maximum Day Pressures - Bishop Road & Johnson Lateral Road
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5.0 HYDRAULIC ANALYSIS OF CURRENT SYSTEM WITH FUTURE FLOWS 

To determine how the current water supply system would handle future growth, the system 
was modeled using a Future Maximum Day scenario with an ESP. This scenario had model 
demands that were double those used in the Current Maximum Day scenario to represent 
future demands (see Section 3.3). The system was modeled with the existing pipework to 
determine if improvements are required to handle future growth. 

A graph of how the pressure varies throughout the future Maximum Day, along with the graph 
of the current Maximum Day pressures for comparison, for various points throughout the 
Pioneer and Thirty-Three Mile water supply systems are given in Figure 5-1 to Figure 5-8. The 
locations can be correlated with reference to Figure 3-1 and Figure 3-2. 

Throughout both systems, there is very little reduction in pressure when comparing the current 
and future Maximum Day demands. There is an overall pressure drop of between 1 – 3 psi at all 
of the locations discussed in Section 4.0. At the west end of Engburg Road, the pressures vary 
between 15 – 16 psi, so negative pressures are not experienced at this point due to the increased 
demand. 

Analysis of the results from this modeling indicates that both the current Pioneer and Thirty-
Three Mile water supply systems appear to be satisfactory to meet the modeled future peak day 
demands with the exception of the west end of Engburg Road. 

 



Figure 5-1: Future Maximum Day Pressures without Improvements - Poison Spider School 
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Figure 5-2: Future Maximum Day Pressures without Improvements - Zero Road & 10-Mile Road

J-12931 - Current Max Day - Pressure J-12931 - Future Max Day (No Improvements) - Pressure
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Figure 5-3: Future Maximum Day Pressures without Improvements - 10-Mile Road & Holland Road 

J-12687 - Current Max Day - Pressure J-12687 - Future Max Day (No Improvements) - Pressure
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Figure 5-4: Future Maximum Day Pressures without Improvements - CAC

J-13037 - Current Max Day - Pressure J-13037 - Future Max Day (No Improvements) - Pressure
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Figure 5-5: Future Maximum Day Pressures without Improvements - Engburg Road & 33-Mile Road

J-13034 - Current Max Day - Pressure J-13034 - Future Max Day (No Improvements) - Pressure
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Figure 5-6: Future Maximum Day Pressures without Improvements - Engburg Road (West End)

J-13107 - Current Max Day - Pressure J-13107 - Future Max Day (No Improvements) - Pressure
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Figure 5-7: Future Maximum Day Pressures without Improvements - End of Garbutt Road

J-13102 - Current Max Day - Pressure J-13102 - Future Max Day (No Improvements) - Pressure
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Figure 5-8: Future Maximum Day Pressures without Improvements - Bishop Road & Johnson Lateral Road

J-13087 - Current Max Day - Pressure J-13087 - Future Max Day (No Improvements) - Pressure
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6.0 HYDRAULIC ANALYSIS OF SYSTEM IMPROVEMENTS 

From the hydraulic analysis undertaken in Section 5.0, improvements to the Pioneer and Thirty-
Three Mile water supply systems are required to maintain adequate system pressures during 
period of peak demand for both current and future peak day demands. 

Due to changes in elevation in the system, PRV’s are required north of Poison Spider Road to 
ensure that system pressures at the lowest elevations, located in the area of Holland Road, are 
not excessive. With the PRV’s in place, system pressures are marginally above 100 psi, which is 
considered a reasonable upper pressure limit within a water supply system. However, with the 
PRV’s in place, the pressures at the west end of Endburg Road are below acceptable lower 
pressure limits. The PRV’s could be adjusted to provide more pressure to the northern part of 
the system, such that a reasonable pressure (e.g. 40 psi) could be achieved at the west end of 
Endburg Road. However in carrying out this change, the pressures along Holland Road would 
increase to approximately 130 psi, which are normally considered to be excessively high. Such 
high pressures could lead to increased leakage in the water supply system and the potential to 
burst water mains if there are aged pipes within the system. 

A potential alternative to adjusting the PRV’s would be to install a small booster station at a 
point on the water main in Endburg Road to boost pressure to the west end of the main. Since 
the booster station would be fed from the existing main, it would need to be located at a point 
where there is sufficient pressure in the main to provide adequate pump suction while 
maintaining system pressures. Therefore it would need to be located towards the 33-Mile Road 
end of the main. The booster pump controls would be set up to maintain an outlet pressure that 
would provide adequate pressure at the west end of the main located at the higher elevation. 
Since the demands in this part of the system a very small, the booster station would be installed 
with a pressure vessel. The pump would act to maintain the pressure in the vessel and demand 
would be met by feeding the main from the pressure vessel. By using this arrangement, the 
pumps do not have to operate every time there are small demands on the system. The vessel 
was modeled as a 500 gallon tank and the booster pump was modeled with a duty point of 10 
gpm to boost the available upstream pressure to the desired pressure. 

The system pressures at the Poison Spider School are a little excessive (115 psi) and so installing 
a PRV just upstream of the school to limit pressures to 100 psi is an option. However it is 
believed that there is a PRV in the school service line, in which case a PRV in the main line 
would not be required.        

One potential drawback of the current system is that the entire northern half of the Pioneer 
water supply system and all of the Thirty-Three Mile water supply system are entirely fed by 
the one 10-inch diameter main on 10-Mile Road. Should a break occur in this line, all of these 
parts of the system will quickly be without water. To provide redundancy to the system, there 
are two potential alternatives to provide water in such a situation: 

1) Provide a storage tank in the northern half of the system; in the event of a pipe break, 
the tank would supply water to the system by gravity.  

2) Provide a parallel water main on 10-Mile Road to the existing 10-inch diameter water 
main. In the event that either water main breaks, water will still be supplied by the 
second pipe. 
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The logical location to install a storage tank would be at the west end of Endburg Road, at the 
highest point in the system, but this can be discounted. A booster station on Endburg Road 
would be required to fill the tank, which would also provide adequate pressure to the 
customers at this location. In the event of a water main break, water from the tank would have 
to gravitate back down the hill to feed the rest of the station, but flows would not be able to get 
past the booster station as there would be check valves on the discharge side of the pumps.  

The next highest point in the system is at the west end of Bishop Road, at an elevation 5,427 ft. 
A hydraulic analysis was therefore undertaken using the Future Maximum Day scenario, but 
with a storage tank on Bishop Road and a booster station on Engburg Road in place. The 
hydraulic grade of the PRV’s are set at 5,537 ft, and the top water elevation of the tank was set 
at the highest pressure experienced on the future maximum day (5,532 ft) so that the tank could 
be filled up from the Pioneer Booster Station. This gives a height to top water level of 105 ft. The 
locations of the storage tank and booster station are given in Figure 6-1. 

A graph of how the water level varies in the Bishop Road storage tank throughout the future 
Maximum Day is given in Figure 6-2. This graph shows that the Bishop Road tank always 
remains full, indicating that there are no flows out of the tank under normal operating 
conditions i.e. the hydraulic grade upstream of the PRV’s never falls below 5,537 ft. The only 
time the tank would empty would be when a pipe break occurred. 

To simulate a break in the water main in the 10-inch diameter water main on 10-Mile Road 
between Zero Road and Holland Road, the corresponding pipe in the model was closed and a 
24 hour EPS was undertaken with various tank sizes to determine what volume of water would 
need to be stored to meet the entire demand on the future Maximum Day without the tank 
running dry i.e. the tank would be empty after 24 hours. In modeling the tank, it was assumed 
that the tank would have a maximum operating range of 30 ft, so that bottom water level was 
modeled at 5,502 ft, or 75 ft above ground level. Modeling showed that a volume of 
approximately 350,000 gallons would be required to meet this criterion. 

The big disadvantage of this arrangement is the quality of the water stored in the tank. Once 
full, the water in the tank will stagnate since it is not being used and replenished by fresh water. 
Under normal operating conditions, this stagnant water will not impact on water quality within 
the water distribution system, as the water will remain in the tank due to system pressures. 
However should a break occur, this stagnant water will be drawn into the system and will cause 
water quality problems.   

The alternative to the tank is to parallel the existing 10-inch diameter main on 10-Mile Road, 
from Poison Spider Road to Willy Road. Should a break occur in one of the lines, the other line 
will keep supplying water to the system and the booster station on Engburg Road will continue 
to operate without loss of suction pressure. The parallel main would require a PRV with the 
same pressure settings of the existing PRV’s (5,537 ft). 

Pioneer indicated that they would like to install some additional sections of pipe work for 
operational reasons; mainly to reduce the number of dead-ends in the system by creating loops. 
The loops also provide robustness to the system by providing an alternative supply route 
should a break occur in one part of the loop. The new sections of pipe identified by Pioneer are: 

1. An 8-inch diameter main on Zero Road, from 10-Mile Road east to the existing 6-inch 
diameter main on Zero Road. 



Hydraulic Analysis of System Improvements 

6-3 

2. An 8-inch diameter main north of the Pioneer storage tank between two existing 8-inch 
diameter mains, one of which is located at the west end of Zero Road. 

3. A second 8-inch diameter main to the CAC facility from Holland Road.  

The existing main on Zero Road is fed from a 6-inch diameter main on 8-Mile Road that is fitted 
with a PRV that has a set point of 5,441 ft. By connecting this main to the main on 10-Mile Road, 
this part of the system will see higher pressure, as the 10-Mile Road main has a PRV that has a 
set point of 5,537 ft. Due to this pressure difference, this part of the system will always be fed 
via Zero Road instead of 8-Mile Road. To ensure that water can be fed from either direction, 
either the set point of the PRV on 8-Mile Road needs to be raised to 5,537 ft, or a new PRV on 
Zero Road is required with a set point of 5,441 ft.  

A map of the system with the parallel main and additional sections of pipe in place is given in 
Figure 6-3. To determine how the improvements would affect pressures, the system was 
modeled using a Future Maximum Day scenario with an ESP. For modeling purposes, the set 
point of the PRV on 8-Mile Road was increased to 5,537 ft to determine the pressure increase in 
this part of the system by connecting it to the main on 10-Mile Road. The two connection points 
for the 8-inch diameter main north of the Pioneer storage tank sit either side of a PRV, and so a 
PRV will be required in this main, with a set point of 5,537 ft. A PRV upstream of Poison Spider 
School was modeled with a set point of 5,600 ft. 

A graph of how the pressure varies throughout the future Maximum Day with improvements, 
along with the graph of the future Maximum Day pressures without improvements for 
comparison, for various points throughout the Pioneer and Thirty-Three Mile water supply 
systems are given in Figure 6-4 to Figure 6-10. Modeling suggests that an 8-inch diameter 
parallel water main may be sufficient as the parallel pipe, since pressures are adequate if the 10-
inch diameter water main breaks and all the flows pass through the 8-inch diameter water 
main. At the request of Pioneer, the parallel water main was modeled as a 12-inch diameter 
main. 

The presence of the 12-inch diameter parallel main does not affect the pressures experienced 
within the system; pressures are raised slightly, but the raise is less than 1 psi. This is due to the 
small reduction in pipe friction loss resulting from a second pipe in the system, which reduces 
flows within the existing main. The installation of a parallel main to the CAC facility and the 
main north of the Pioneer storage tank also have the same negligible effect of pressures. 

Extending the main on Zero Road to 10-Mile Road has a marked effect on pressures in the area 
of Zero Road and 8-Mile Road. With the current system, the future Maximum Day pressures are 
predicted to be 76 psi, but with the new main in place and the existing PRV set to 5,537 ft, the 
pressures increase to 118 psi. As discussed previously for Poison Spider School, such pressures 
are considered excessive. This suggests that the solution for this area would be for the existing 
PRV on 8-Mile Road to maintain its current set point of 5,441 ft, and a new PRV is installed in 
the new main east of Zero Road with the same set point to maintain pressures in the 76 psi 
region. The new PRV at Poison Spider School reduces pressures from approximately 115 psi to 
approximately 91 psi with a set point of 5,600 ft. The booster station on Engburg Road would 
maintain the pressure at the west end of Engburg Road above the minimum 35 psi required by 
DEQ. 
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Installation of mains to create loops and eliminate dead ends usually helps to improve water 
quality, especially at locations where there is low demand as it prevents water from stagnating. 
An indicator of water quality is water age, or how long the water is in the system before it is 
used by customers. A water age analysis was undertaken on the system for the future 
Maximum Day scenario with and without improvements. 

 In water age analysis, the analysis commences with a water age equal to zero; therefore it must 
go through several iterations to calculate the water age. In order to achieve this, the run time for 
the analysis was set to 360 hours (15 days). 

A graph of how the water age changes on the future Maximum Day with improvements, along 
with the graph of the future Maximum Day pressures without improvements for comparison, 
for the three locations where loops are created are given in Figure 6-11 to Figure 6-13. At the 
CAC facility, there is an increase in water age due to the improvements. Without 
improvements, the water age is in the range 145 – 220 hours, but with improvements it 
increases to 170 – 240 hours. The reason for this is probably due to the fact that velocities have 
been reduced in the system due to the installation of the parallel 12-inch diameter main on 10-
Mile Road and the parallel 8-inch diameter main to the facility; these reduced velocities will 
increase the travel time from the water source to the facility.  

The water age in the Zero Road and 8-Mile Road area is virtually unchanged, which suggests 
that most of the water supplied continues to be supplied via the exiting main on 8-Mile Road, as 
opposed to the alternative route along the new main on Zero Road. 

North of the Pioneer storage tank, connecting the west end of Zero Road to a main south greatly 
improves water age at the current dead end. In the system without improvements, the water 
age is more than 360 hours; the run time would have to be increased to reach a point where the 
water age stabilizes. However, with improvements the water age varies between 125 – 200 
hours. This suggests water quality at this point would improve considerably due to the 
formation of this loop.   





Figure 6-2: Future Maximum Day with Bishop Road Tank - Water Level
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Figure 6-4: Future Maximum Day Pressures with Improvements - Zero Road & 10-Mile Road

J-12931 - Future Max Day (No Improvements) - Pressure J-12931 - Pioneer Redundancy (Future Max Day) - 12" Pipe - Pressure
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Figure 6-5: Future Maximum Day Pressures with Improvements - 10-Mile Road & Holland Road

J-12687 - Future Max Day (No Improvements) - Pressure J-12687 - Pioneer Redundancy (Future Max Day) - 12" Pipe - Pressure
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Figure 6-6: Future Maximum Day Pressures with Improvements - CAC

J-13037 - Future Max Day (No Improvements) - Pressure J-13037 - Pioneer Redundancy (Future Max Day) - 12" Pipe - Pressure
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Figure 6-7: Future Maximum Day Pressures with Improvements - Engburg Road (West End)

J-13107 - Future Max Day (No Improvements) - Pressure J-13107 - Pioneer Redundancy (Future Max Day) - 12" Pipe - Pressure
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Figure 6-8: Future Maximum Day Pressures with Improvements - Zero Road & 8-Mile Road 

J-13722 - Future Max Day (No Improvements) - Pressure J-13722 - Pioneer Redundancy (Future Max Day) - 12" Pipe - Pressure
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Figure 6-9: Future Maximum Day Pressures with Improvements - Zero Road (West End)

J-12996 - Future Max Day (No Improvements) - Pressure J-12996 - Pioneer Redundancy (Future Max Day) - 12" Pipe - Pressure
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Figure 6-10: Future Maximum Day Pressures with Improvements - Poison Spider School

J-13054 - Future Max Day (No Improvements) - Pressure J-13054 - Pioneer Redundancy (Future Max Day) - 12" Pipe - Pressure
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Figure 6-11: Future Maximum Day Water Age with Improvements - CAC

J-13037 - Future Max Day (No Improvements) Water Age - Age (Calculated) J-13037 - Pioneer Redundancy Water Age (Future Max Day) - 12" Pipe - Age (Calculated)
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Figure 6-12: Future Maximum Day Water Age with Improvements - Zero Road & 8-Mile Road 

J-13722 - Future Max Day (No Improvements) Water Age - Age (Calculated) J-13722 - Pioneer Redundancy Water Age (Future Max Day) - 12" Pipe - Age (Calculated)
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Figure 6-13: Future Maximum Day Water Age with Improvements - Zero Road (West End)

J-13895 - Future Max Day (No Improvements) Water Age - Age (Calculated) J-13895 - Pioneer Redundancy Water Age (Future Max Day) - 12" Pipe - Age (Calculated)
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Conclusions/Recommendations 
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7.0 CONCLUSIONS/RECOMMENDATIONS 

From the hydraulic analyses of the Pioneer water supply system, it can be concluded that the 
current system is adequate to supply the anticipated current demands without pressure 
problems occurring, with the exception of low pressures at the west end of Engburg Road in the 
Thirty-Three Mile water supply system. Low pressures are due to the higher elevations that 
occur in this part of the system. Removal or re-setting of the PRV’s to produce a higher 
downstream pressure will lead to excessive system pressures in the low elevation areas of the 
system in the vicinity of Holland Road. In addition, system pressures at Poison Spider School 
are slightly excessive. 

Analysis indicates that the current system can also cope with potential future demands, but 
with the same exceptions of low pressure at the west end of Endburg Road and slightly 
excessive high pressures at Poison Spider School.  

The current Pioneer water supply system has some redundancy. The entire system is dependent 
upon a single transmission line to and from the Pioneer booster station. In the event that there is 
a break in one of these lines, the system can be supplied with water stored in the Pioneer water 
storage tank. Based on the Average Day Demand for the Pioneer, Thirty-Three Mile and Poison 
Spider systems (107 gpm), the 0.5 MG Pioneer water storage tank would provide approximately 
78 hours worth of water if it were full at the time of the break. However, it there were a break in 
the existing 10-inch diameter line on 10-Mile Road, the entire Thirty-Three Mile water supply 
system plus the northern section of the Pioneer water supply system will be deprived of water. 

Two alternatives to providing redundancy are to install a new water storage tank in this part of 
the system, or to provide a second water main to parallel the existing. The most appropriate 
location for a storage tank would be at the west end of the water main on Bishop Road. To meet 
pressure requirements during a break in the line, this would require an elevated water storage 
tank with a top water elevation 105 ft above ground level. To provide 24 hours of emergency 
storage, the required volume of elevated storage would be approximately 350,000 gallons. The 
bottom elevation of the water tank would need to be approximately 75 ft above ground level to 
ensure adequate system pressures during the break. However once filled, water would not flow 
out of the tank under normal operating conditions; flows would only occur during a line break, 
which would introduce highly stagnant water into the system.  

In contrast, a parallel water main would continue to supply water to the northern part of the 
system regardless of the length of time taken to fix the break in one of the lines. 

Installing pipework to eliminate dead ends by creating loops would create robustness in the 
system by providing alternate supply routes. In addition, looping can rectify water quality 
issues caused by low water demand at dead ends. Of the three potential 8-inch diameter loops 
identified by Pioneer, only the proposed loop at the west end of Zero Road has any significant 
effect on water age. In terms of pressure, creating a loop along Zero Road will lead to slightly 
excessive high pressures. However, having a complete length of main in Zero Road from 8-Mile 
Road to 10-Mile Road does provide a back-up feed route into the system in the event of a break 
in the main in Poison Spider Road, although in such a scenario water would initially be 
provided to the system by the Pioneer storage tank.          



Conclusions/Recommendations 
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The following improvements are recommended as improvements if certain goals are adopted 
by Pioneer: 

• Install a parallel diameter water main on 10-Mile Road, from the existing 10-inch 
diameter water main on Poison Spider Road to the existing 8-inch diameter main located 
at the intersection of 10-Mile Road and Willy Road (approximately 3.5 miles, or 18,480 
ft). This would provide redundancy to the northern half of the system. Install a new PRV 
on the new water main just north of Poison Spider Road; with the outlet hydraulic grade 
set to 5,537 ft. Modeling indicates that the size of this main could be reduced to 8-inch 
diameter, but a 12-inch diameter pipe is preferred by Pioneer.  

• If there is not a PRV in its service line, install a new PRV immediately upstream of 
Poison Spider School, with the outlet hydraulic grade set to be approximately 5,600 ft. 
This would ensure that the maximum pressure in the system does not exceed 100 psi. 

• Install pipework to create loops to provide robustness and reduce water quality issues. 
An 8-inch diameter main on Zero Road (approximately 7,400 ft) would provide an 
alternative supply route to the main on Poison Spider Road. An 8-inch diameter main 
connecting into the west end of Zero Road from the south would eliminate a dead end 
with a high water age. A second 8-inch diameter main feeding the CAC facility would 
provide an alternative supply route to the largest water user in the system. 

• Install a new PRV on the proposed 8-inch diameter loop main in Zero Road, east of 10-
Mile Road, with the outlet hydraulic grade set to 5,441 ft. to match the outlet hydraulic 
grade of the existing PRV on 8-Mile Road. This would ensure that the maximum 
pressure in the system does not exceed 100 psi. 

Pressure problems in the Thirty-Three Mile water supply system can be addressed by installing 
a small booster station with a pressure vessel on the water main on Engburg Road. 

 

 


	Pioneer_Final_Report_20110513.pdf
	05-12-11_FIG_1-2.pdf
	05-12-11_FIG_1-2
	PIONEER


	05-12-11_FIG_4-1.pdf
	05-12-11_FIG_4-1
	PIONEER






