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SSeeccttiioonn 11 -- IInnttrroodduuccttiioonn
 

In October 2003, the Town of Glenrock applied to the Wyoming Water Development 

Commission (WWDC) for funding for a Level II Study. The purpose of the Study was to 

evaluate the feasibility of developing a new water supply well and making other 

improvements to the Town’s water supply system. In March 2004, the Wyoming State 

Legislature authorized funding for the Study.  The Study began in June of 2004, and was 

scheduled to be completed by June 30, 2006. The scope of the original Study included 

two primary tasks: 1) siting, constructing and testing an exploratory well (Well No. 6); 

and, 2) siting and preliminary design of a new water storage tank and associated piping 

improvements at Well No. 5.  The drilling and testing of a new well (Well No. 6) in 2005 

was not successful as it did not meet the production target. The Town now plans to site 

and drill another well (Well No. 7) later in 2006. Therefore, the Study is divided into two 

parts: this “interim” Report which presents preliminary designs and cost estimates for the 

new water storage tank and the water system modifications needed to improve current 

operations; and a subsequent Report which will address the siting and drilling of Well 

No.7.   

 

This interim Report is divided into five sections; a brief description of each section is 

provided below: 

 Section 1 – Introduction: Provides a brief introduction to the Study and 

acknowledges those persons involved with its direction.  

 Section 2 – Service Area and Demand Projections: Addresses the water service 

area for the Study, and presents the population projections and water demand 

projections for the next 20 years. 

 Section 3 – Analysis of Existing Water Supply System: Identifies the water 

supply and distribution system infrastructures, presents the results of hydraulic 

modeling of the water system, and describes the water system operating plan. 

 Section 4 – Conceptual Design and Cost Estimates: Presents the conceptual 

design for the recommended water system improvements and provides cost 

estimates for designing and constructing the project. 
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 Section 5 – Economic Analysis, Project Financing and Implementation: An 

economic analysis of the project is provided along with a financing plan and an 

implementation schedule. 
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Section 2 –Service Area & Demand Projections 

This section of the Study identifies the water service area, the service area population, 

and presents population and water demand projections for the next 20 years. 

 

SERVICE AREA 

The current area serviced by the Town of Glenrock water system is shown in Figure 2-1.   

The area around Glenrock which could potentially be served by the water system is 

represented by the dashed boundary on Figure 2-1. The service area is best defined by the 

water level in the two water storage tanks. The overflow elevations of both tanks are 

about 5,215 feet (above sea level).  The Wyoming Department of Environmental Quality 

(WDEQ) Rules and Regulations require a minimum water system operating pressure of 

35 psi (81 feet of head).  In order to provide this service pressure at times when the tanks 

are only partially full, the upper limit of the service area is limited to an elevation of 

about 5,120 feet.  Water service pressure in areas above this elevation can not continually 

meet the WDEQ criteria. 

 

POPULATION AND GROWTH 

Over the years, the growth and development in the Town of Glenrock has been closely 

tied to the mineral and energy industries; i.e. oil, coal, and uranium.  Consequently, the 

Town’s population has fluctuated with the boom and bust cycles that have accompanied 

these industries.  Census data for the Town’s population over the last 90 years is shown 

in Table 2-1.  Although the growth has fluctuated significantly, in general the population 

has doubled in the past 50 years and tripled over the last 75 years.  The growth rate over 

the 85-year period since 1920 appears to be just slightly over 1.0 percent per year.   

 

According to State and local agencies, the Town’s current population is estimated to be 

approximately 2,300.  As the historical records indicate, projecting future populations in 

Glenrock is difficult.  Recent upturns in the energy and minerals industries point toward a 

higher growth rate in the area for the near term.  However, history shows the uptrends are 

typically followed by downtrends.  Therefore, for the purpose of projecting future 

populations for the Town, it is assumed that growth over the next 20-year period will be 

at an overall rate of 1.5 percent per year. 
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Table 2-1 – Historical Census Population Data, Glenrock, Wyoming 

Year Population Annual Growth Rate 

2006 (estimated) 2,300 +1.5% 

2000 2,231 +0.3% 

1990 2,153 -2.5% 

1980 2,736 +6.1% 

1970 1,515 -0.3% 

1960 1,584 +3.6% 

1950 1,110 +1.0% 

1940 1,014 +2.4% 

1930 810 -2.4% 

1920 1,003  

 

Growth projections developed for this study are shown in Table 2-2. 

 

Table 2-2 – Population Projections for Glenrock  

Year Projected Population 

2006 2300 

2011 2477 

2016 2670 

2021 2875 

2026 3098 

 

 

WATER DEMANDS 

In order to calculate the Town’s current and future water supply needs, the community’s 

water usage and water demands must be evaluated.  There are three water usage figures 

that are generally used in evaluating water demands.  The first is the “average day 

demand”, or ADD.  ADD is calculated by dividing the total water use in the system 

throughout the year by the service area population.  The 1998 Level II Study identified 

the ADD in the Glenrock service area to be approximately 220 gallons per capita (person) 

per day (gpcpd).  Water use records for 2005 provided by the Town show the ADD to be 
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218 gpcpd. The 2005 water use records provided by the Town are included in Appendix 

A. For the purpose of this Study, a value of 220 gpcpd is used for ADD. 

 

The second water usage figure is “peak day demand” or PDD.  PDD is defined as the 

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

summer when lawn and garden watering is at its peak, and is typically calculated by 

multiplying the ADD by a “peaking factor”. Typical peak day factors for communities in 

Wyoming range from 2 to 4, with 3 being used most often.  Using recent water 

consumption data and a PDD factor of 3, the PDD is calculated to be 660 gpcpd. PDD is 

used to size the pumping facilities in the water system. 

 

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

water usage over a one hour period in time due to daily cyclical water demands.  The 

PHD is used to size the water transmission lines and distribution system piping.  Typical 

peak hour factors for small communities in Wyoming range from 4 to 8, with 6 being 

used quite often.  Using recent water consumption data and a peak hour factor of 6, the 

recent PHD is 1,320 gpcpd. 

 

WATER DEMAND PROJECTIONS 
 
Water demand projections for Glenrock were developed to evaluate future water use and 

water system needs. The projections were developed using the population projections 

from the preceding section and multiplying them by the demands described previously. 

The water demand projections used for this Study are presented in Table 2-3 on the next 

page.  For example, the current peak day demand for the Glenrock service area is 1,053 

gpm and is expected to increase to 1,419 gpm by year 2026.   
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Table 2-3 – 20-Year Water Demand Projections for Glenrock 

 

Average Day 

Demand 
Peak Day Demand Peak Hour Demand

Year 
Estimated 

Population 
Gal/Day Gal/Min Gal/Day Gal/Min Gal/Day Gal/Min

2006 2,300 506,000 351 1,518,000 1,053 3,036,000 2,106 

2011 2,477 544,940 378 1,634,820 1,134 3,269,640 2,268 

2016 2,670 587,400 408 1,762,200 1,224 3,524,400 2,448 

2021 2,875 632,500 439 1,897,500 1,317 3,795,000 2,634 

2026 3,098 681,560 473 2,044,680 1,419 4,089,360 2,838 
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SSeeccttiioonn  33  --  AAnnaallyyssiiss  ooff  EExxiissttiinngg  WWaatteerr  SSuuppppllyy  
This section presents a description and evaluation of the existing municipal water system 

for the Town of Glenrock. The water supply system primarily includes the groundwater 

wells, the surge tank, and the transmission pipelines that convey water to Town. The 

existing water distribution and storage system is also described, along with an evaluation 

of the system’s hydraulic capabilities. 

 

WATER SUPPLY SOURCES 

Over the past 50 years, the Town of Glenrock has utilized a number of water supply 

sources.  In the early 1970’s, the Town operated ground water wells located along the 

North Platte River. These wells were shallow, and were influenced by the river.  The 

water quality from these wells was poor and they suffered from declining capacity. 

 

In the late 1970’s, two deeper wells were drilled into the Fox Hills formation.  It was 

hoped the wells would improve, water quality and productivity.  However, the Fox Hills 

wells produced water with high levels of sulfates and total dissolved solids, and were 

eventually taken out of service.  

 

The Town’s water supply currently consists of three groundwater sources.  Each is 

described in the following subsections. 

 

Little Deer Creek Wells 

In 1983 and 1984, the Town drilled two wells known as Little Deer Creek (LDC) Well 

No. 1 and LDC Well No. 2.  The two wells are located approximately 8 miles southwest 

of Glenrock in Little Deer Creek Canyon as shown in Figure 3-1.  The location of the 

wells was selected because of the close proximity to the geological formation know as the 

Casper formation. LDC Well No. 1 is 160 feet deep and has a capacity of 1,200 gallons 

per minute (gpm).  LDC Well No. 2 is located 740 feet upstream of Well No. 1.  No. 2 is 

175 feet deep and produces 600 gpm. Pump testing of the LDC Wells following 

construction concluded that pumping the wells at their adjudicated rates has a negative 

impact on stream flows down gradient from the wells that could injure a more senior 

surface water right holder on Little Deer Creek. The initial remedy to the problem was to 
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over-pump the wells to supply both the Town of Glenrock with drinking water and to 

return water to Little Deer Creek to negate the injury to the surface water appropriation.  

Subsequent analyses by the Converse County Water Commissioner predicted that over-

pumping the wells may not be capable of pumping enough water to meet the water 

supply demand of Glenrock, and the senior surface water right.  In addition to this 

concern, the negative affect on Little Deer Creek also puts the two wells in jeopardy of 

being considered as groundwater under the influence of surface water.  Should it be 

determined that Little Deer Creek is interconnected with the groundwater, the 

groundwater from the LDC Wells would need to be treated. 

 

The LDC Well No. 1 is housed in a 

building as shown in Figure 3-2 (Left).  

  

 

 

The pumps, piping and controls are located in 

the building (Figure 3-3, Right).  The building 

also houses a stand-by electrical generator, and 

a gas chlorination system is contained in a 

separate room in the building. LDC Well No. 2 is housed in a separate building 

approximately 700 feet upstream of LDC Well No. 1, and is shown in Figures 3-4 and 3-

5, (Below).  
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Both LDC Wells pump to an adjacent above ground welded steel water tank known as 

the “Surge Tank”, see Figure 3-2.  The Surge Tank is 18 feet in diameter and 18 feet tall, 

and has a total volume of 30,000 gallons.  The Surge Tank serves as part of the system 

for controlling the well pumps.  A schematic plan of the existing Surge Tank and 

associated site piping is given in Figure 3-6. The Surge Tank will be discussed later under 

the System Operating Plan. 

 

Also located at the LDC Well No. 1 site is a buried concrete Surge Tank Meter Vault, see 

Figure 3-7 (Right).  The vault contains a magnetic flow 

meter that measures the combined well flows leaving 

the Surge Tank and going to Town.  The vault also 

includes the dosage point for adding chlorine to the 

water before leaving the site. The flow meter is used to 

“pace” the dosage of chlorine introduced into the 14-

inch transmission pipeline.  The vault and chlorination system will be discussed later 

under the System Operating Plan. 

 

Well No. 5 

In 1999, the Town constructed a third groundwater well, designated as Glenrock Well 

No. 5, see Figures 3-8 and 3-9, (Below).   

 

 

 

 

 

 

 

 

 

The well is located approximately one and one quarter miles southwest of LDC Well No. 

1.  The well site was selected in an effort to obtain a high quality water source without 
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impacting any senior water rights of nearby creeks, streams, springs or wells.  The well 

was drilled to a depth of 1,174 feet and terminated in the Madison Limestone.  The 

capacity of the well is approximately 1,150 gpm, but appears to be limited more by the 

well casing size than the aquifer.  It is believed the well could produce considerably more 

if the casing was large enough to accommodate a larger pump. Subsequent aquifer impact 

monitoring indicated that pumping Well No. 5 does not impact the Casper Aquifer in the 

vicinity of Test Well No. 4, and did not cause diminished flows in Little Deer Creek.  

 

In 2002, the well site at Well No. 5 was developed. A pump control building was 

constructed to house the well discharge piping, valves, flow meter, and SCADA 

components. The well is housed in a “pitless adaptor” located a few feet away from the 

pump control building. A separate stand-by electrical generator building was constructed 

adjacent to the well control building to serve as a backup power source for the well. Well 

No. 5 ultimately discharges to the Surge Tank located at LDC Well No. 1. 

 

Evaluation of the Water Supply Sources 

In order to evaluate the water supply sources, both the projected water demands, and the 

LDC Wells water rights concerns must be considered. The three groundwater wells 

currently have a combined production capacity of 2,950 gpm as summarized below: 

LDC #1 1,200gpm 

LDC #2 600gpm 

Well No. 5 1,150gpm 

Total Capacity = 2,950gpm

The two LDC Wells cannot be considered reliable long-term sources because of the 

interference with senior surface right holders on the North Platte River system, and the 

potential to be characterized as groundwater under the influence of surface water. 

Therefore, the current reliable production capacity of the water supply system is limited 

to the capacity of Well No. 5, which is 1,150 gpm.  As shown previously in Table 2-3, 

the current peak day demand is estimated to be 1,054 gpm; the 20-year peak day demand 

is projected to be 1,419 gpm.  Well No. 5 alone cannot meet the future projected water 

demands.  In terms of reliability, the WDEQ Rules and Regulations, Chapter 12, require 
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that “where two wells are provided, the sources shall be capable of equaling or exceeding 

the design average daily demand with the largest producing well out of service”.  For 

year 2026, ADD is projected to be 473 gpm.  Based on this evaluation, an additional well 

should be developed that has a minimum production capacity of at least 500 gpm. 

 

WATER TRANSMISSION PIPELINES 

The groundwater supply is transported from the wells to the Town in a water 

transmission pipeline.  The transmission pipeline from the Little Deer Creek Wells was 

constructed in 1986 in conjunction with development of the two LDC wells.  The 

transmission pipeline is constructed with 14-inch diameter ductile iron pipe with 

polyethylene wrap, and is approximately 44,556 feet in length.  The transmission line has 

a capacity of 2,000 gpm under gravity flow conditions.  The pipeline is designed for a 

working pressure of up to 350 pounds per square inch (psi).  The elevation of the pipeline 

at the LDC Wells is 5,412, and drops to an elevation of 5,120 feet where it enters Town 

at the PRV station. The pressure in the transmission pipeline where it enters the PRV 

vault is about 130 pounds per square inch (psi). The alignment of the 14-inch 

transmission pipeline is shown in Figure 3-1. 

 

The transmission pipeline from Well No. 5 to the LDC Well No.1 site was constructed in 

2002.  The pipeline is constructed of 12-inch diameter polyvinyl chloride (PVC) pipe, 

and is about 9,400 feet in length.  The elevation of the pipeline at the Well No. 5 pump 

house is approximately 5660 feet.  The elevation of the pipeline at the LDC Well No. 1 

site is 5412 feet.  The capacity of the pipeline is 3,500 gpm based upon the 248 feet of 

elevation differential.  The alignment of the 12-inch transmission pipeline is shown in 

Figure 3-1.  The pipeline discharges into the Surge Tank at the LDC Well No. 1 site.  

Because of the elevation differential, a pressure reducing and pressure sustaining valve 

(PR/PSV) was installed in a vault on the 12-inch transmission line just upstream of the 

connection to the Surge Tank.  The PR/PSV will be discussed later under System 

Operating Plan. 
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Evaluation of Transmission Pipelines 

In evaluating the two transmission pipelines, the future peak day demand must be 

considered. As shown in Table 2-3 previously, the year 2026 projected peak day demand 

is expected to be 1,419 gpm. The capacity of the 14-inch transmission pipeline is 2,000 

gpm. The 14-inch transmission pipeline appears to be adequately sized to meet the peak 

day demands far into the future. The primary concern for the pipeline is the fact the pipe 

is 20 years old and typically, the life expectancy of DIP is 50 years. It is likely the 

pipeline will suffer deterioration from corrosive soils and become a maintenance problem 

long before it reaches full capacity. 

 

The 12-inch transmission pipeline is constructed of PVC, which has a much longer life 

expectancy than ductile iron. The pipeline has a capacity of 3,500 gpm, which is far in 

excess of any projected peak day demand for the Town. If it carries the flows from both 

Well No. 5 and a future well, it should still have adequate capacity far into the future.  

 

WATER DISTRIBUTION  SYSTEM 

The water distribution system is served by flows through the Town PRV vault and from 

storage in the two water storage tanks. The PRV vault reduces the pressure of the water 

entering Town and is shown in Figure 3-10 (Below). The Town PRV vault will be 

discussed in greater detail under the System Operating Plan.  

 

 

 

 

 

 

 

 

In general, the Glenrock water service area is bisected by Deer Creek, which flows 

northward through Town.  Most of the initial growth and development in Glenrock 

occurred west of Deer Creek.  More recently, growth is spreading east of Deer Creek.  
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The 14-inch transmission main which carries the well supply to Town splits at the south 

end of Town into a 12-inch and 8-inch transmission line. A map of the existing water 

distribution system is shown in Figure 3-11. As shown, most of the older part of the 

Glenrock distribution system consists primarily of 6 or 8-inch ductile iron pipe (DIP) 

with 4-inch DIP in a few areas.  Ten and 12-inch DIP are also used for the larger mains.  

Over the years, the DIP has experienced soil corrosion in various places and will 

eventually need to be replaced.  Water lines in the newer areas of Town are 6, 8 and 12-

inch Polyvinyl Chloride (PVC) which is inert to corrosion. 

 

Evaluation of the Water Distribution System – Hydraulic Model 

In order to evaluate the adequacy of the water distribution system, a hydraulic computer 

model was developed.  The model that was developed is similar to the model developed 

previously in the 2000 Glenrock Water Source Project Level II Study.  The model utilizes 

the Cybernet hydraulic modeling software as developed by Haestad Methods, Inc.  The 

Cybernet model utilizes either the Hazen-Williams or Darcy-Weisbach equations for 

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

description of a water system to develop a skeletal layout of the water system.  The links 

represent actual pipelines and in general, the nodes represent junctions along the 

pipelines or water storage tanks.  Links can also contain pumps or control valves 

(pressure sustaining, pressure reducing, altitude, etc.).  Nodes occur at tees, crosses, 

transitions, fire hydrants, and at water storage facilities (tanks or reservoirs).  

  

Figure 3-12  

Link Node Description of Water System  Nodes have defined elevations and  

demands in the system are identified 

at nodes; these demands can be  

associated with residential or 

commercial use or fire flow 

demands.  Figure 3-12 illustrates a 

generic link node description for 

simple water system components.  
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The model that was developed includes every known pipe in the Glenrock system.  In 

general, the data for each pipeline such as diameter, length, and C-factor are entered into 

the model database.  The elevation for each node, and the water storage tank levels are 

also entered into the model’s database.  The hydraulic model layout is provided in Figure 

3-13; the varying colors represent the different pipe sizes in the system.  The results from 

the modeling process can also be presented in spreadsheet format to show the pertinent 

data of the modeled flow scenarios. The basic data and information used in setting up the 

hydraulic model is included in Appendix B. Some of the key information used in setting 

up the model is described below: 

Demand Distribution: The distribution of the water demand throughout the water 

system for the hydraulic model was completed in two manners: 

 Domestic Demands were distributed based upon a physical count of residences in 

the area.  Apartment complexes were allocated demands based upon the number 

of apartments. 

 Commercial Demands were based upon meter records provided by the Town for 

the largest 15 commercial establishments and schools. 

 

Model Verification:  In order to improve the accuracy of the hydraulic model a 

comprehensive model verification for the model was performed. .  Model verification 

ensures that the representation of the actual physical water system is accurate. The 

verification was performed in three steps: 1) all of the pipeline sizes and materials of 

construction were crosschecked against the current Glenrock records and node 

elevations were verified, 2) the demand allocation for the nodes were verified against 

aerial maps for the service area, and billing records for the commercial customers, 

and 3) the pipelines and materials used in the model were compared to the model 

prepared in the 2000 Level II Study. 

 

Flow Scenarios 

Numerous different flow scenarios are utilized to analyze a water distribution system.  

The flow scenarios parallel the demand projections: average day, peak day and peak 
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hour.  In general, the following rules apply for flow scenarios and their associated 

use: 

 Average Day Demand – used to analyze system balance for the distribution, 

storage and pumping systems.  Average day scenarios are used to identify 

competing components in the water distribution system including water storage 

and pumping systems and balance the system by modifying system operation or 

configuration.  This scenario is also analyzed to evaluate tank replenishment. 

 Peak Day Demand – used to size pumping facilities.  In general, pumping stations 

are sized to meet peak day demands.  Additionally, fire flow analyses are 

conducted during peak day demands.  Most water system design standards, 

including AWWA, and the WDEQ rules require that the distribution system 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. 

 Peak Hour Demand – used to size distribution and transmission mains.  Most 

water system design standards, including AWWA, and the WDEQ rules require 

that the normal working pressure in the distribution system shall not be less than 

35 psi.  Peak hour demands are also critical for designing equalization storage 

volumes for water storage facilities.  Keeping in mind that pump stations are 

designed to meet peak day demands. 

 Fire Flow Demand: WDEQ rules and regulations require that when fire protection 

is provided, the system shall be designed such that fire flows can be served.  

Typically, the hydraulic model is set up to model fire flows occurring 

concurrently with peak day demand.  The Uniform Fire Code indicates “the 

minimum fire flow and flow duration requirements for one and two family 

dwellings having fire area which does not exceed 3,600 square feet shall be 1,000 

gpm.”  The duration of flow is usually 4 hours. For the commercial areas of Town 

such as schools and hotels, the recommended fire flow is typically 3,000 gpm for 

a three-hour duration.  The commercial fire flow requirement may be lower if the 

building is equipped with a fire suppression sprinkler system.  Through the 

flexibility of the Cybernet software, fire flow scenarios were completed for all 

nodes in the model water system. 
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Analyses From Hydraulic Modeling  

The existing water distribution system and its ability to meet current and future projected 

water demands were thoroughly analyzed through the use of the hydraulic model.  

Several flow scenarios were evaluated and the results are highlighted below. Print-outs of 

the model results are included in Appendix C. It should be noted that in all flow 

scenarios, the model shows 5 nodes in the area of the Indian Hills Tank that do not meet 

the minimum system pressure of 35 psi under normal operating conditions. The primary 

reason for the lower pressure is that the nodes are at elevations that are above the safe 

service elevation of the water tank; i.e. the low-pressure areas are above elevation 5120. 

The low pressure is not caused by any inadequacies in the distribution system, but simply 

a result of the nodes being above the service elevation of the tanks. 

 Average Day, 2006 Population: The average day demand of 506,000 gallons per 

day (351 gpm) for the current population was entered into the hydraulic model. 

The modeling results indicate that the distribution is adequately sized to carry the 

current average day demand flows.  

 Peak Day, 2006 Population: The peak day demand of 1,518,000 gallons (1,053 

gpm) was entered into the hydraulic model by multiplying the average day 

demands at each node by a factor of 3.  The results of the peak day modeling 

indicate that the distribution system is adequately sized to carry the current peak 

day demand flows.  

 Peak Hour, 2006 Population: The peak hour demand of 2,106 gpm for the current 

population was entered into the hydraulic model by multiplying the average day 

demands at each node by a factor of 6.  The results of the peak hour modeling 

indicate that the distribution system is adequately sized to carry the current peak 

hour flows.  

 Fire Flows on Peak Day, 2006: The model was set up to evaluate the maximum 

fire flow capability of each node in the system without system pressure dropping 

below the DEQ required pressure of 20 psi.  For residential areas, the minimum 

required fire flow is 1,000 gpm.  For commercial structures in the downtown area, 

and the schools, the minimum required fire flow is 3,000 gpm.  The system was 

evaluated with the two water storage tanks completely full, and at one-half full 
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storage.  The results of the modeling are presented on Figures 3-14 and 3-15. The 

fire flow capacity at each node is shown on the Figures. The nodes that fail to 

produce the required fire flow are shown in red.  The results of the modeling for 

fire flows occurring on peak day demand for the current population indicate that 

only a few nodes in the system do not meet the flow requirement. The failing 

nodes in the system are the result of undersized water mains, as all of the failures 

occur at nodes served by lengthy 2-inch or 4-inch water lines that are usually 

dead-ended. 

 Average Day, 2006 Projected Population: The average day demand of 681,560 

gallons per day (473 gpm) for the projected population in year 2026 was entered 

into the model.  In order to assign flows for future development, it was assumed 

that 70 percent of growth over the next 20 years will take place in eastern areas of 

Glenrock, and that 30 percent of the new growth will occur in the western areas of 

Glenrock.  The results from modeling the ADD for the projected 2026 population 

indicate that the distribution is adequately sized to meet projected ADD. 

 Peak Day, 2026 Projected Population: The projected peak day demand of 

2,044,680 gallons per day (1,419 gpm) was entered into the model by multiplying 

the ADD at each node by a factor of 3.  The results of the modeling indicate that 

the distribution system is adequately sized to meet the projected PDD. 

 Peak Hour, 2026 Project Population: The projected peak hour demand of 

4,089,360 gallons per day (2,838 gpm) was entered into the model by multiplying 

the ADD at each node by a factor of 6.  The results of the modeling indicate that 

the distribution system is adequately sized to meet projected PHD. 

 Fire Flow Demand on Peak Day, 2026 Projected Population: The model was set 

up to evaluate the maximum fire flow capability of each node in the system 

without the system pressure dropping below the DEQ required pressure of 20 psi. 

As before, the system was evaluated with the two water storage tanks completely 

full, and at one-half full. The fire flow capacity at each node is shown on Figures 

3-16 and 3-17, respectively. The nodes that fail to produce the required fire flow 

are shown in red.  The results of the modeling indicate that only a few nodes in 

the system do not meet the flow requirement. The failing nodes in the system are 
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the result of undersized water mains, as all of the failures occur at nodes served by 

lengthy 2-inch or 4-inch water lines that are usually dead-ended. 

 

WATER STORAGE FACILITIES 

The two water storage tanks are situated to provide flows to both the western and eastern 

parts of Glenrock.  Both tanks are constructed of welded steel, and are painted inside and 

out.  The Indian Hills water storage tank is located in western Glenrock.  The tank bottom 

sits at an elevation of 5172. It is 44 feet tall with 2 feet of freeboard, 55 feet in diameter, 

and has a storage capacity of 750,000 gallons see 

Figure 3-18 (Right).  The Sunup Ridge water 

storage tank is located in eastern Glenrock.  The 

bottom of the tank sits at an elevation of 5160. It is 

57 feet tall with 2 feet of freeboard, 55 feet in 

diameter, and has a storage capacity of 1,000,000 

gallons see Figure 3-19(Below).  (As can be seen by the antennas on top of the tank, the 

Sunup Ridge Tank also serves as the communication 

hub of the telemetry system for controlling the water 

operations). The overflow elevation of both water 

tanks is 5215.  The Indian Hills tank was structurally 

renovated and repainted in 2002.  The Sunup Ridge 

tank was structurally renovated in 2005 and will be 

repainted in the summer of 2006. 

 

Evaluation of Storage Facilities 

The combined storage capacity of the system is 1,750,000 gallons, however not all of the 

storage is usable storage. Usable storage is that volume of water that is available to be 

used by the system and still maintain the 35 psi working pressure under normal working 

conditions and 20 psi under fire flow conditions. It is estimated from the hydraulic model 

that only 65 percent of the water stored in the tanks is usable storage, or about 1,140,000 

gallons. On peak day in 2026 with a commercial fire flow demand, the total demand on 

the system is projected to be 2,584,680 gallons. That is, the projected peak day demand in 
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2026 is 2,044,680 gallons, and the fire flow needed for a commercial fire is 540,000 

gallons (3000 gpm for 3 hours). During that day, the inflow to the system from the supply 

sources can be assumed to be 1,656,000 gallons from Well No. 5 (1,150 gpm x 1,440 

minutes per day). The remainder of the demand, 928,680 gallons, will need to be 

provided from storage in the two tanks. In order for the two tanks to provide that demand, 

the two tanks would need to provide about 82 percent of the total usable storage. At that 

time the water level in the tanks would be at an elevation of approximately 5187. At that 

level, the remaining storage cannot provide for the 35 psi normal operating pressures at 

the higher elevations in the service area. However, nearly all of the service area will have 

more than the required 20 psi required by WDEQ, as witnessed by the results of the 

hydraulic model. Therefore, the two storage tanks appear to have adequate capacity for 

the next 20 years, so long as Well No. 5, or something with equivalent capacity, is in 

service on that particular day. If there is not a supply flow of at least 1,150 gpm to Town 

on that day, the tanks do not have adequate usable storage capacity to provide the 

supplemental fire flow needed and still maintain the required minimum pressure in the 

system of 20 psi. 

 

SYSTEM OPERATING PLAN 

The operation of the Glenrock water system involves monitoring and operating the water 

supply sources and water storage tanks.  The primary operational goal is to keep the 

water storage tanks full, or at high enough levels to meet the consumptive and fire flow 

needs. The efficient management of the system requires the establishment of a fine 

balance between the three water supply sources, the Surge Tank and the Town PRV 

vault. 

 

The entire operation is initiated by water use in the distribution system which causes the 

water level in the storage tanks to drop.  Declining water storage tank levels are a signal 

for the PRV in the PRV vault to open to allow flow from the Surge Tank to replenish the 

water storage tanks. A declining Surge Tank level is a signal for one or more of the wells 

to begin pumping to replenish the Surge Tank.  Currently, all the water from the wells is 

conveyed to the Surge Tank, and then conveyed to Town.  All the water entering the 
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Town’s system passes through the PRV vault.  The Surge Tank and the PRV vault play 

vital roles in the overall operation of the system.   

 

As part of the 2002 Level III Water System Improvements Project, a new Supervisory 

Control and Data Acquisition (SCADA) System was installed to provide better 

monitoring and control of the water system operation.  Two SCADA stations were 

installed, one in the Town Hall (Figure 3-20, Right), and one in 

the Maintenance Shop (Figure 3-21, Left) to provide better 

monitoring and control of 

the system operations.  

Programmable Logic 

Controllers (PLCs) were 

installed at several of the 

component sites to provide 

intelligent and flexible control and programming capabilities.  

Data is collected and transmitted through the SCADA system by a low frequency FM 

transmitting and receiving system. Graphic representations of the SCADA screens, the 

well control panels and the PRV vault panel are provided in Appendix D.   

 

The remainder of this subsection describes in general, the operating plan and 

methodology for each of the major components in the Town’s water system. Please refer 

to Figure 3-22 for reference. 

 Water Storage Tanks 

The water level in the water storage tank is used to control the operation of the 8-

inch PRV in the Town PRV vault (to be discussed hereinafter). The water level in 

each of the two water storage tanks is measured by pressure transducers located in 

the tank piping at the base of each tank.  The pressure transducers send tank level 

data to the PLC at each tank.  The PLCs in turn send the data to the two SCADA 

stations.  At the SCADA stations, the water levels are indicated on a graphic 

screen.  Because there are two tanks, the operator must select which tank is used 

to control the Town PRV vault, and at what declining level the control is initiated.  
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For example, the operator may chose the control tank to be the Sunup Ridge tank, 

and for the 8-inch PRV valve to open when the tank level drops 5 feet.  Once the 

controlling tank fills, the 8-inch PRV is signaled to close. 

 

 Town PRV Vault 

As indicated previously, the primary purpose of the Town PRV vault is to reduce 

the pressure of the water coming to Town from the wells.  There are two PRVs in 

the vault, and they operate in parallel.  The 2-inch PRV is designed to meet low 

flow demands, and is only operated by hydraulic conditions, it is always open.  

The 2-inch valve has an operating range of up to about 250 gpm.  In the low 

demand winter months it usually handles all the flow demands of the Town.  

When the water demands in Town exceed the flow capability of the 2-inch PRV, 

the water level in the two storage tanks begins to drop. 

 

 The 8-inch PRV in the vault is actually a pressure reducing and rate of flow 

 control valve.  Its normal operating range is about 200 to 3500 gpm.  The 8-inch 

 PRV cannot be used for low flow demands, it its too large for low flow control.  

 The primary function of the 8-inch PRV is pressure reduction.  It has a 

 secondary function as a flow control valve, and can be manually adjusted to limit 

 flow through the valve to a desired rate.  The purpose of limiting the flow rate is 

 to protect the wells from coming on too quickly to meet high demands, and to 

 promote cycling of the tanks.  Typically, the flow control function is set to limit 

 the flow rate to 1200 gpm, which is just slightly higher than the pumping rate of 

 Well No. 5.  In addition to the two functions, the operation of the 8-inch PRV is 

 controlled with a simple solenoid valve.  The solenoid valve is controlled by the 

 PLC in the vault which receives signals from the PLC at the tank sites.  When the 

 tank level drops in the controlling tank, the solenoid valve is energized to open 

 the PRV.  When the tank level returns to fill, the solenoid valve is de-energized to 

 close the PRV.  Currently, the 8-inch PRV is the only level control for the water 

 tanks.  In the low demand months when the 8-inch PRV is not usually needed, the 

 2-inch PRV is always open, and occasionally the water tanks can overflow. 
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 Surge Tank 

The Surge Tank located at LDC Well No. 1 provides the method of controlling 

the operation of all three of the wells.  A pressure sensor in the tank piping is used 

to signal a PLC which controls the on-off operation of the wells.  The operator 

can select which well comes on first when the surge tank level begins to drop.  

With three wells available, the first well to be called on is designated as the “lead” 

pump, and the last to come on is designated as the “lag” pump.  If the water level 

continues to drop a second well is called on. The selection of the lead and lag 

sequencing is done by the operator at a control panel, located at either Well No. 1 

or Well No. 5.  With the sequencing established and all wells operating in 

automatic, the first low level set point in the Surge Tank is used to start the first 

well in sequence.  If the level in the Surge Tank drops to a second low level set 

point, the next well in sequence will be started.  If the level continues to drop to 

the third low level set point, the final well in the sequence will be started and an 

alarm generated at the SCADA stations.  As the Surge Tank begins to fill, the 

wells can be shut down with high level set points in a similar sequencing fashion, 

until the last well is shut down.  Typically, Well No. 5 is the lead pump in the 

high demand months, and the LDC Wells are secondary.   

 

 LDC Wells 

Each of the two LDC Wells has a control panel containing the switching gear to 

allow the pumps to be operated automatically, or manually.  When in manual 

mode, level control by the Surge Tank is not available.  Each well also has a flow 

meter which is used to measure and totalize the flow rate and production.  The 

flow information is available locally at the well site, and is also transmitted to the 

SCADA stations. 

 

 Master Meter Vault 

 All the water leaving the Surge Tank passes through a master meter.  The meter is 

 located in the buried concrete vault adjacent to LDC Well No. 1.  The meter 
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 measures the flow going to Town.  The rate of flow signal is indicated at the 

 SCADA Station.  The signal is also used to pace the gas chlorination system 

 located in the LDC Well No. 1 building. 

 

 Gas Chlorination System 

The chlorination system is located in a sealed room.  The system is a flow 

proportional system that automatically doses chlorine based on the flow rate of 

water passing through the Master Meter.  The system consists of two gas chlorine 

cylinders (150 pounds ea.) positioned on scales, two chlorine vacuum regulators, 

two small booster pumps, and a chlorine solution ejector.  The booster pumps are 

used to inject water through the ejector into the transmission pipeline.  The high 

pressure water passing through the ejector creates a vacuum which pulls the 

chlorine into the ejector.  At the ejector the chlorine gas mixes with the water and 

is injected into the transmission pipeline.  The ejector is located in the Master 

Meter Vault. 

 

 Well No. 5 

The operation of Well No. 5 is integrated with the LDC wells.  A control panel at 

the well provides for automatic or manual control of the well operation.  Because 

the well is located approximately 300 feet higher in elevation than the Surge 

Tank, and over a mile away, the start-stop operation of the well becomes a 

complex process.  There are three automatic control valves in the well’s discharge 

piping  that are used to control the start-stop operation.  Two of the valves, a 

pump control valve (PCV) and a pressure relief valve (PReV) are located in the 

well house.  The PCV is designed to open and close slowly on pump startup and 

shut down to reduce the risk of water hammer.  The PCV is equipped with a limit 

switch which is electrically interconnected with the pump motor.  The PReV is 

designed to relieve high pressure in the discharge piping and is piped to discharge 

outside the building to a drainage.  The PReV is set to open at 35 psi and closes at 

pressures of about 25 psi.  The third control valve is a pressure reducing and 

pressure sustaining valve (PR/PSV), and is located in a buried concrete vault just 
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upstream of the point of connection to the Surge Tank at LDC Well No. 1.  The 

PR/PSV is designed to reduce the pressure in the 12-inch transmission pipeline 

from about 130 psi to15 psi, and to maintain a constant pressure in the 12-inch 

transmission pipeline to the Surge Tank.  The PR/PSV is also opened and closed 

with a solenoid valve.  The opening and closing speed on the PR/PSV is 

adjustable.  A flow meter is located in the well’s discharge piping upstream of all 

three of the control valves.  The flow meter is used primarily to measure and 

indicate flow from the well. The meter is also used in the start-up operation of the 

well. 

 

The start-up and shut down operation of the well is complex, and begins when the 

low level set point in the Surge Tank calls Well No. 5 to come on. The following 

processes occur on start-up of the well: 

• Initially, all three control valves are closed. 

• Well No. 5 comes on, and the pressure in the discharge piping 

immediately rises above 35 psi, which causes the PReV to open, 

discharging water outside of the building to a nearby drainage. 

• As soon as the PLC senses flow through the meter, a timer is energized.  

After a predetermined time has passed, the timer energizes the PCV and it 

begins to slowly open.  The opening and closing speeds are adjustable and 

typically set at 3 minutes. 

• After 60 seconds, the timer energizes the PR/PSV to open, which starts the 

flow from Well No. 5 to the Surge Tank.  The PR/PSV opens at a slow 

rate, typically requiring 60 seconds to fully open. 

 

The total time required to get water flowing from Well No. 5 into the Surge Tank 

is about 4 minutes.  During this 4 minute delay, the well is wasting water to the 

drainage ditch.  When the Surge Tank high level set point is reached, the well is 

signaled to shut down.  The high level set point for Well No. 5 must be set lower 

than the full level because the shut down process takes 4 minutes as well, and 
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could overflow the tank.  Typically the high level shut off for Well No. 5 is set at 

95% full. During the shut down process, the following occurs: 

• The PLC at the Surge Tank signals the PR/PSV to begin closing, which 

typically takes 60 seconds. 

• When the PR/PSV is fully closed, it signals the PCV in the well house to 

begin closing.  Because the PR/PSV has closed and the well pump is still 

running, the pressure begins increasing in the transmission pipeline and 

pump house piping. 

• When the pressure in the piping rises to 35 psi, the PReV automatically 

opens to relieve the pressure by discharging to the drainage ditch. 

• When the PCV fully closes, a limit switch on the valve signals the well 

pump to shut off.  The PReV then closes as the pressure declines below 25 

psi.   

 

When Well No. 5 is the lead well in the pump sequencing the flow control feature 

of the 8-inch Town PRV needs to set slightly higher than the pumping capability 

of Well No. 5.  Currently, the PCV is set at 1200 gpm, and Well No. 5 produces 

1150 gpm.  If the PRV is set lower than the well pumping rate, the well fills the 

Surge Tank and is signaled to shut down.  During the slow shut down process, the 

dropping level in the Surge Tank calls the well to start back up.  If the flow rate 

through the PRV is not set slightly above the well rate, the pump can be called 

through many on-off cycles, thereby wasting considerable water and causing 

more rapid wear and tear on the pump.  The Town estimates that even with the 

well operating efficiently, 30 percent of its production is wasted. 

 

Evaluation of System Operation 

Based upon the previous evaluation, one primary deficiency has been identified: the 

operational storage provided by the Surge Tank is inadequate. The current Surge Tank 

serves to provide a method to control the on-off pumping operation of the wells. 

However, with the recent successful completion of Well No. 5, the Surge Tank capacity 

is significantly inadequate.  Additional operational storage should be provided for Well 
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No. 5 so that constant on-off cycling and wasting of water can be reduced. The amount of 

storage to be provided can best be estimated by evaluating the Town’s operational 

storage needs.  Ideally, operation of the well should be limited to six hours per day, or 

less, to reduce water loss, power costs, and wear on the pump. Operational storage should 

provide the remainder of the water used daily by the Town.  Table 3-1 presents the 

recommended operational storage volumes needed to meet projected ADD. 

 

Table 3-1 – Projected Operational Storage 

Year Projected Average Day 

Demand 

6 Hour Pumping 

Capacity 

Operational Storage 

Needed 

2006 506,000 414,000 91,440 

2011 544,940 414,000 127,440 

2016 587,400 414,000 173,400 

2021 632,500 414,000 218,160 

2026 681,500 414,000 267,120 

 

Based on this evaluation, and in order to meet the 20-year needs, nominal operation 

storage of 300,000 gallons should be provided for Well No. 5.  And, if the LDC Wells are 

eventually going to be taken out of the system, it makes sense to provide the additional 

storage at Well No. 5, rather than at the LDC No. 1 Well site. More information 

regarding the recommended improvements at Well No. 5 is presented in the next section. 
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SSeeccttiioonn  44  --  CCoonncceeppttuuaall  DDeessiiggnn  &&  CCoosstt  EEssttiimmaatteess  

 
This section of the Study presents the conceptual design for the proposed water system 

improvements and corresponding cost estimates. 

 
CONCEPTUAL DESIGN 
 

 The overall conceptual design for the proposed water system improvements is presented 

in Figure 4-1 on the next page. The design concept is shown schematically in Figure 4-2 

below. The proposed improvements consist of a new 300,000-gallon water storage tank at 

Well No. 5, piping modifications with a new PR/RFCV station to bypass the Surge Tank, 

and a new chlorination facility.  The planning and conceptual design of each of these 

components is presented below. 

 
 
Water Storage Tank: 
 
The new water storage tank will provide additional operational storage for the Glenrock 

water supply system, and reduce the on-off cycling of Well No. 5.  The tank should be an 

above ground welded or bolted steel tank, with a storage capacity of 300,000 gallons.  

Because the tank will store potable water, it’s design and construction is governed by 

American Water Works Association (AWWA) Standards.  The standard for design and 

construction of welded steel tanks is AWWA Standard D-100.  The standard for bolted 
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steel tanks is AWWA Standard D-103.  Steel water storage tanks must be painted to 

protect the steel from corrosion, and there are several types of effective coatings and 

linings including sprayed-on epoxies, baked-on epoxies and glass-fused linings.  Welded 

steel tanks are painted in the field following erection.  Bolted steel tanks are usually 

painted at the factory under controlled conditions, and then shipped to the field for 

erection.  The factory applied coatings have a much longer life expectancy than the field 

coated tanks.  A glass-fused-to-steel lining is a superior product to the sprayed or baked-

on epoxy paint products.  Because of the longer lasting factory coating and ease and 

speed of erection, it is recommended that the new water storage tank be a bolted steel 

tank with a glass-fused-to-steel coating on the inside, and a baked-on epoxy on the 

outside. 

 

The conceptual design of the site work at Well No. 5 and the proposed water storage tank 

are shown in Figures 4-3 and 4-4, respectively.  There is adequate space on the current 

site for the tank to be located west of the well house. The soil conditions at the site are 

acceptable for constructing a ground supported tank (see soils report in Appendix E).  

Portions of the existing fence will need to be removed for construction and then extended 

to include the tank.  The tank dimensions can vary, however the tank is proposed to be 46 

feet in diameter and 28-feet high.  A 3-foot freeboard is planned.  Discharge piping from 

the well will need to be re-routed to the tank.  The tank overflow and drain line will be 

routed to the same drainage as the well discharge manhole.  A buried concrete manhole 

will be located on the drain line and will house the water level measuring equipment that 

will be used to control the on-off operation of the well pump.  The existing control 

system will need to be modified to override or discontinue the current level control from 

the Surge Tank.  

 

TRANSMISSION PIPELINE MODIFICATIONS AND PR/RFCV STATION 

With the potential that future use of the LDC Wells will be limited, and perhaps 

eliminated, the antiquated Surge Tank will be taken out of control of Well No. 5. The 

new tank and well should be planned to bypass the Surge Tank and operate independent 

of the LDC wells.  Piping modifications will be needed to allow Well No. 5 to bypass the 
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Surge Tank.  These modifications will allow water from Well No. 5 to be conveyed 

directly to Town.  The most effective method of bypassing the Surge Tank is to make a 

new connection from the 12-inch Well No. 5 transmission pipeline to the 14-inch 

transmission pipeline approximately 850-feet downstream of the Surge Tank.  A new 

PR/RFCV station will need to be installed on the 12-inch pipeline just upstream of the 

point of connection.  The PR/RFCV station should be similar to the Town PRV vault. It 

will need to reduce the pressure of the water entering the 14-inch transmission pipeline, 

and control the flow to Town to a predetermined rate.  The new PR/RFCV station will 

have two hydraulically operated valves; a small valve for accurately reducing the 

pressure on low flow demands, and a larger one with the rate of flow control feature for 

large flow demands.  Both PRVs should be equipped with an electrically energized 

solenoid valve capable of operating the valves either locally or remotely from the 

SDADA station.  A conceptual design for the new PR/RFCV station is shown in Figure 

4-5. 

 

In bypassing the current Surge Tank operation, the Town’s primary supply will be Well 

No. 5.  The Town’s water system will be supplied from the water stored in the new tank, 

and Well No. 5 will only operate when the water level in the new tank drops to a 

predetermined level.  The existing LDC Wells will operate as secondary sources of 

supply.  The controls for these wells will remain the same and the Surge Tank will 

continue to control the on-off cycling of the two wells.  Future completion of the new 

Well No. 7 near the Well No. 5 site should allow the LDC Wells No. 1 and No. 2 and the 

Surge Tank operation to be moth-balled.  For redundancy purposes, the existing 12-inch 

connection to the Surge Tank piping should be valved shut, but not abandoned, so the 

system can be operated as it currently does, should a problem arise in the new tank 

operation. 

 

WELL NO. 5 CHLORINATION SYSTEM 

With construction of a new storage tank, and bypassing of the Surge Tank operation, a 

new chlorination system will need to be constructed.  The chlorination system can either 

be constructed in a future Well House No. 7, or constructed in a separate building at the 
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Well No. 5 site.  For the purpose of this Report, it is assumed the new chlorination system 

will be housed in a new building located at the Well House No. 5 site.  The proposed 

location is shown in Figure 4-3. 

 

The chlorination system is proposed to be constructed in an 80 square feet, insulated 

masonry block building.  The building will have low maintenance metal trim and roofing.  

The building will be equipped with the ventilation and alarm systems as required by 

WDEQ and OSHA.  The chlorination system itself will be a typical gas-vacuum system 

with dual gas cylinders and automatic switchover system.  A booster pump will be 

needed to inject the gas-water chlorine solution into the well discharge piping. A second 

booster pump will be provided for redundancy.  The point of injection will be in a 

manhole constructed on the discharge line downstream of the well house.  Operation of 

the chlorine system will be tied to the on-off operation of the well pump. When Well No. 

5 is pumping, the chlorination operation will be activated, and when Well No. 5 is off, the 

chlorination system will be de-activated.  A schematic for the chlorination system is 

presented in Figure 4-6.   The chlorination system will be designed to be easily expanded 

to accommodate a future Well No. 7. 

 

PERMITS 

The only permit required to construct the water system improvements is a WDEQ Permit 

to Construct. If SRF loan financing for the project is pursued, an Environmental 

Assessment (EA) process will need to be completed in accordance with the National 

Environmental Policy Act (NEPA). The process involves a review of the project and it’s 

impacts by such agencies as the State Historical Preservation Office, the U.S. Fish and 

Wildlife Service, the Army Corps of Engineers (ACOE), the USDA NRCS, and WDEQ 

Air Quality Division. This process is cumbersome and time consuming, and will 

moderately increase the permitting costs over the permitting process required under other 

funding agencies. 
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LAND AND RIGHT-OF-WAY ACQUISITION 

The new water tank will be constructed on property already leased by the Town from the 

State of Wyoming, so no additional land acquisition will be needed.  The new PR/RFC 

vault will be constructed to connect the existing 12-inch and 14-inch transmission 

pipelines.  Both pipelines are currently located in easements.  Additional right-of-way is 

expected to be required for the area occupied by the vault between the two transmission 

pipelines.  The size of the right-of-way is estimated to be 50-feet long and 30-feet wide, 

or 1,500 square feet. 

 

COST ESTIMATES 

 Cost estimates for the water system improvements area shown in Table 4-1.  The total 

project cost is estimated to be $950,438.  The estimate was prepared using costs from 

recent similar work in the Casper-Glenrock area.  Right-of-way and land acquisition costs 

are expected to be minimal.  Legal costs are expected for preparation of right-of-way 

agreements and legal opinions regarding the project and associated contracts and issues.  

The engineering and contingency cost formulas shown are as required by the WWDC. 

 



Table 4-1 - Preliminary Cost Estimate, Glenrock Water Improvements
Prepared by: CEPI

Preparation of Final Design and Specifications $68,750.00
Permitting and Mitigation $5,000.00
Legal Fees $5,000.00
Acquisition of Access and Right-of-way $2,000.00
Construction Costs
Description Quantity Unit Unit Cost Total
Mobilization and Bonds 1                   LS $60,000.00 $60,000.00
300,000 Gallon Water Storage Tank
     a.  Excavation, backfill 1,000            CY $15.00 $15,000.00
     b.  Foundation 35                 CY $500.00 $17,500.00
     c.  Site Piping and Manhole 1                   LS $60,000.00 $60,000.00
     d.  Fencing Removal, Extension 250               LF $40.00 $10,000.00
     e.  Site Work 1                   LS $15,000.00 $15,000.00
     f.  Bolted Steel Tank 1                   LS $300,000.00 $300,000.00
     g.  Electrical and Controls 1                   LS $25,000.00 $25,000.00

Subtotal $442,500.00
Piping Modifications, PRPSV Station 1                   LS $90,000.00 $90,000.00
Chlorination Facility
     a.  CMU Building 8x8 1                   LS $25,000.00 $25,000.00
     b.  Piping 1                   LS $10,000.00 $10,000.00
     c.  Chlorine System 1                   LS $15,000.00 $15,000.00
     d.  Electircal & Controls 1                   LS $10,000.00 $10,000.00
     e.  HVAC 1                   LS $15,000.00 $15,000.00

Subtotal $75,000.00
SCADA Modifications 1                   LS $20,000.00 $20,000.00
Construction Cost Subtotal No. 1 $687,500.00
Engineering Services During Construction (10%) $68,750.00
Construction Cost Subtotal No. 2 $756,250.00
Contingency (15% of CCS No. 2) $113,438.00
Construction Cost Total $869,688.00
TOTAL PROJECT COST $950,438.00
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Section 5 – Economic Analysis, Project 
Financing and Implementation 

This section presents an economic analysis for the proposed water system improvements 

for the Town of Glenrock.  The intent of this section is to provide the financial 

information necessary to determine the end cost to users under the funding scenarios 

involving WWDC assistance and other State and Federal funding. 

 

DEBT FINANCING 

The improvements to the Town of Glenrock water supply system proposed in this interim 

Report are eligible for WWDC grant and loan funding.  One of the purposes of this 

interim Study is to enable the Town to pursue grant and loan funding for the 

implementation of the proposed improvements.   

 

• Wyoming Water Development Commission (WWDC) typically provides grant 

and loan funding in a 50:50 loan-grant ratio.  However, under certain 

circumstances, funding may be available at a 67:33 loan-grant ratio.  Loans are 

currently available at an interest rate of 4% for a term of up to 30 years.  Eligible 

water system components usually include water transmission pipelines, booster 

stations, water storage tanks and flushing hydrants.   

 

• State Revolving Loan Fund (SRF) is a federal agency providing funds to the 

Wyoming Drinking Water State Revolving Fund.  The program is administered 

by the WDEQ and 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-percent for a term of up to 

20 years. 

 

The total estimated project cost for the water supply system improvements is $950,438.  

This Report assumes that sixty-seven percent of the amount is eligible for grant funding.  

The remaining $313,645 will need to be financed or funded through a loan.  The two loan 

funds mentioned above are the best loan funding available for the project. For 
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comparison purposes Tables 5-1 and 5-2 provide a summary of the debt costs for a 30-

year loan through the WWDC and a 20 year loan through the SRF. 

 

Table 5-1 
WWDC Debt Financing Cost Summary 

Total Project Cost $ 950,438.00 

67-percent WWDC Grant $ 636,793.00 

33-percent WWDC Loan Funding $ 313,645.00 

WWDC Loan Terms 30 years at 4% 

Annual Loan Payment $ 18,129.00 

Total Value of Loan Payments $ 543,870.00 

Total Finance Charges $ 230,225.00 

Gallons of Water Sold Per Year (2005) 176 Million Gallons 

Finance Cost per 1,000 Gallons $0.324 per 1,000 gallons 

Total No. of Taps 980 

Finance Cost per Tap per Year $ 18.50 

 

 

Table 5-2 
SRF Debt Financing Cost Summary 

Total Project Cost $ 950,438.00 

67-percent WWDC Grant $ 636,793.00 

33-percent SRF Loan Funding $ 313,645.00 

SRF Loan Terms 20 years at 2.5% 

Annual Loan Payment $ 20,105.00 

Total Value of Loan Payments $ 402,100.00 

Total Finance Charges $ 88,455.00 

Gallons of Water Sold Per Year (2005) 176 Million Gallons 

Finance Cost per 1,000 Gallons $0.114 per 1,000 gallons 

Total No. of Taps 980 

Finance Cost per Tap per Year $ 20.52 
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IMPLEMENTATION 

A tentative implementation schedule is provided in Table 5-3 below.  The 

implementation schedule assumes WWDC grant funding is approved during the 2005-

2006 legislative session. 

 

Table 5-3 
Tentative Implementation Schedule 

Apply for Level III WWDC Grant Funding November 1, 2005 

WWDC Funding Approval March 2006 

Consultant Selection and Contract 

Negotiation 
May – June 2006 

Design and Easement/Land Acquisition June – August, 2006 

Bidding September 2006 

Construction 
October 2006 – May 

2007 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                  

Appendix A -  
Recent 2005 Water Consumption 

Records 









 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                  

Appendix B -  
Basic Information Used In 

Hydraulic Model 











 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                  

Appendix C -  
Results of Hydraulic  

Modeling 















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                  

Appendix D -  
SCADA Screen, Well Control 
Panels, and PRV Vault Panel  

















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                  

Appendix E -  
Geotechnical Report  






























	2-1_SERV_AREA.pdf
	GLENROCK AERIAL
	Model


	3-1_WAT_SUPPLY.pdf
	FIGURE3-1
	Layout1


	3-6_SITE_PIPING.pdf
	FIGURE_TANKPIPING
	Model


	3-11_DIST_SYST.pdf
	GLENROCK AERIAL
	Model


	3-13_HYD_BASE_MAP.pdf
	GLENROCK AERIAL
	Model


	3-14_PDD_FF_06.pdf
	GLENROCK AERIAL
	Model


	3-15_PDD_FF_HALF_06.pdf
	GLENROCK AERIAL
	Model


	3-16_PDD_FF_26.pdf
	GLENROCK AERIAL
	Model


	3-17_PDD_FF_HALF_26.pdf
	GLENROCK AERIAL
	Model


	3-22_OPER_SCHEM.pdf
	3D_SCHEMATIC
	PIC (3)


	4-1_PROP_IMPR.pdf
	FIGURE4-1
	Layout1


	4-3_DESIGN_WST.pdf
	WELL5_SITE
	wellsite


	4-4_DESIGN_WST-2.pdf
	WELL5_SITE
	PLAN


	4-5_PRV.pdf
	PRPSV_VAULT
	Model


	4-6_CHLORINATION.pdf
	CHLORINATION
	Model


	Binder1.pdf
	umax1.tif
	umax2.tif
	umax3.tif
	umax4.tif
	umax5.tif
	umax6.tif




