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EXECUTIVE SUMMARY 

PINE HAVEN TANK & WELL LEVEL II STUDY 

 

PROJECT LOCATION AND NEED 

The Town of Pine Haven, Wyoming was incorporated in 1987, and is located in Crook County in 
the northeast corner of Wyoming (as shown in figure 1).  The town is surrounded by Keyhole 
State Park and Reservoir on the west, east and north, making the community an attractive place 
for recreational visitors.  The water utility infrastructure for the town is relatively new in 
comparison to most communities in the State of Wyoming.   

Low water pressures throughout the higher elevation areas of town significantly limit the town's 
ability to provide adequate fire demand and pressures to the residents in these affected areas.  
The growth potential for the town as a result of recreational opportunities has resulted in a need 
to address potential water supply deficiencies over the next 20 years.  These water system issues 
brought about the need to complete the accompanying Level II study. 

 

 

PROJECT STUDY AREA 

The study area for the Pine Haven Tank & Well Level II study includes the entire area within the 
corporate limits including the existing rural development areas lying adjacent to the corporate 
limits such as Shattuck Hills, Keyhole Ranch, Liberty Lane and Pine Ridge.  We also included a 
"Regional" view of the study area as it relates to near-by regional water systems such as the 
Gillette Madison Regional Water System. 

Figure 1: Pine Haven Vicinity Map 
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PROJECT OBJECTIVES 

The objective of the Pine Haven Tank and Well Level II Study is to review the recommendations 
presented in the Level I WWDC Study (Bearlodge, 2009), to determine if they are worthy of 
consideration as Level III construction projects.  Particular focus on mitigating low pressure 
concerns throughout the Pine Haven distribution system was a key element to this study.  
Alternative solutions were evaluated to determine the most feasible option to address this and 
other water system needs.  Improvement alternatives to address low pressure concerns include 
the following: 

 Providing new water storage with an increased hydraulic 
head to increase system wide pressures. 

 Install a water booster station to deliver increased system 
wide pressures. 

 Investigate the feasibility of connecting to a regional 
water delivery system that has sufficient head pressure to 
alleviate Pine Haven’s low pressure concerns. 

 A combination of the above options. 

While evaluating the improvement options to address the low 
pressure, we also considered options to address potential water 
storage capacity concerns and to ensure water supply 
redundancy is available for the town.  We have taken into 
consideration the potential of adding another water source 
supply to increase system wide reliability and to ensure a 
sufficient water supply is provided to the Town for the 
foreseeable future.   

The Town has experienced significant population growth over the past 10 years, and population 
projections and trends are anticipated to continue over the next 20 years.  Pine Haven already 
experiences significant population fluctuations during the summer months of the year as a result 
of the recreational opportunities Keyhole State Park provides.  With an expanding year round 
service population and the possibility of an expanded service area it is important for the town to 
have a water system with the necessary flexibility (from a supply, storage and distribution 
system perspective) to continue to serve its residents and commercial customers well into the 
future. 

As feasible improvement alternatives are developed estimates of the project costs have been 
developed to provide a comparison between the feasible alternatives.  The recommended 
improvement alternatives have been evaluated to determine the best funding options for the 
Sponsor to consider when seeking project funding.   

Pine Haven's 250,000 gallon Tank 
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Finally, we have made evaluations of the Town's current revenue stream against their debt 
service for their water utility budget, and we have provided revenue to debt service comparison 
for the implementation of the recommended improvements.  This will allow the town to 
understand their current financial condition to and determine if/when they may need to modify 
their rate structure to implement future water system improvements. 

CURRENT POPULATION AND WATER USAGE 

Based on the 2010 census and reasonable population projections, the current population of Pine 
Haven is estimated at 511 people, with an estimated 249 residential water service customers and 
8 commercial customers.  The town maintains a record of daily and monthly readings of the 
gallons of water pumped into the water storage and distribution system.  Baker & Associates, 
Inc. (B&A) received water data between 2004 and 2013 as a part of this study, and as a result of 
this information, developed the following summary of average annual daily demand (AADD) 
and maximum daily demand.  Because population growth leveled off around year 2008, we are 
only using data from 2008 to 2013 in the following table. 

Existing Water Use Data 
Year Average Daily Demand 

(gpd) 
Maximum Daily 
Demand (gpd) 

Average Daily Per Capita 
Demand (gpcpd) 

2008 53,747 205,000 117 
2009 58,401 166,000 120 
2010 59,340 174,000 121 
2011 55,595 157,000 112 
2012 70,141 274,000 139 
2013 57,732 220,000 113 

Averages 59,160 274,000 121 
 

As a result of the data gathered from the above table, the following per capita daily flows were 
generated and used in this study. 

Pine Haven Per Capita Flows 
Year Average Per 

Capita Daily  
Flow (gpcd) 

Winter Per 
Capita Daily 
Flow (gpcd) 

Peak Day Per 
Capita Daily 
Flow (gpcd) 

2008 to 2013 121 78 557 
2009 Study 154 93 456 
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POPULATION PROJECTIONS AND FUTURE DEMANDS 

B&A analyzed the population projections from the Level I WWDC Study (Bearlodge, 2009), 
and found them to be a little too aggressive based on recent growth patterns between 2008 and 
2013.  During the early to mid 2000's, the town experienced a significant growth spurt that saw 
annual growth rates of 8.2%.  However, since 2008, population growth for the town has leveled 

off considerably, and has been averaging only about 1.2% during this time.  Since 2010, the 
average annual growth rate for Crook County has remained steady at about 1.4%.  Therefore, we 
believe a more modest growth rate for the town to be in the range of 2.5%.  This average annual 
growth rate takes into consideration the peaks and valleys attributed to the seasonal variation in 
population for this area, and the modest growth characteristics of a rural Wyoming community. 

The following figure 2 depicts the different population projection trends between the Level I 
WWDC Study (Bearlodge, 2009), and this Level II Study: 

 

 

In developing the future water system demand projections for the water service area, we took 
into consideration the water demand from customers located outside the corporate limits.  It is 
not uncommon for community water systems to serve customers outside their corporate limits.  
At present, the town only serves three customers outside of their corporate limits. These three 
customers are bulk water users that purchase water on a monthly basis.  With adjacent rural 
developments such as Shattuck Hills in close proximity to the town's water system, there may be 
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a desire from the residents in this development area to tap on to the town's water system to 
receive a better and more reliable water supply.   

In addition, there are other more "regional" rural development areas such as Liberty Lane and 
Pine Ridge that could potentially see a benefit by receiving water from the town or a near-by 
regional water system (i.e. Gillette Madison).  Therefore, these development areas were also 
considered when determining the future water demands for the town.  However, because of the 
remoteness of the development areas such as Liberty Lane and Pine Ridge it does not appear the 
residents of these communities are willing to step forward to provide the infrastructure to be 
served by a regional water system at this time.  A summary of the current and projected 
population numbers for the town are as follows, and will be used in this Level II Study.  

a. Estimated 2014 Pine Haven Population: 511. 
b. Projected Population growth rate over the next 20 years: 2.5%. 
c. Estimated 2034 design population for Pine Haven: 886. 
d. Estimated unincorporated service area population: 154 
e. Estimated Total Service Area Population: 1,040 

 
Based on the above population projections for this study, we developed future water 
system demand flows for the town's service area.  Taking into consideration the projected 
20 year population for Pine Haven and potential unincorporated development areas such 
as Shattuck Hills, Keyhole Ranch and Keyhole Reservoir, we were able to come up with 
an expanded water service area and demand for the Level II study.  The following Table 
summarizes the design water demands to be used as the basis of the water system 
improvement recommendations detailed in the following chapters. 
 

20-Year Design Water Demands 
Service Area 
Component 

Projected Population  
Served 

ADD 
(121 gpcd) 

MDD 
(557 gpcd) 

Town 886 107,206 493,148 
Shattuck Hills 37 4,477 20,595 
Keyhole Ranch 57 6,897 31,726 

Keyhole Reservoir 60 7,260 33,396 
Totals 1,040 125,840 578,865 

Note: The average daily demand in the above table was based on a per capita flow of 121 gpcd, and the 
maximum daily demand was based on a per capita daily flow of 557 gpcd. 

 

EXISTING WATER SYSTEM INFRASTRUCTURE 

The Town's existing water system infrastructure consists of the three general components: water 
supply (Madison aquifer well(s)), water storage (250K gallon ground level storage tank), 
transmission and distribution pipelines.  Following is a brief summary of each: 
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Supply 

Development of the Town’s water supply began with the purchase and use of the Keyhole No. 1 
well from 1979 to 2004.  The water supply was expanded in 2004 when the Pine Haven No. 2 
well was connected to the water system.  Since 2004, Pine Haven No. 2 has been the primary 
well used to meet current average day and maximum day demands.  Keyhole No. 1 has not been 
used since 2004, but serves as a redundant back-up well in case of supply interruptions at Pine 
Haven No. 2.  Keyhole No. 1 is pumped briefly and sampled each month to ensure readiness for 
possible use.  It is recommended that the town abandon this well in pursuit of a new Madison 
aquifer well as a result of this Level II study. 

SCADA Control & Chlorination 

The town utilizes SCADA controls for their water delivery system.  A control and chlorination 
building is located directly adjacent (east) of the storage tank (about 75 west of Pine Haven No. 2 
well).  The SCADA system controls the operation of Pine Haven No. 2 and Keyhole No. 1 based 
on the storage tank level.  Pine Haven No. 2 is the primary pump for the town and is therefore 
termed the lead pump with Keyhole No. 1 being the lag pump.  At present, Pine Haven No. 2 
produces about 350 gpm based on data from the SCADA system. 

Storage 

Currently, the finished water storage for the town is provided by a 250K gallon ground level 
storage tank located directly south of Lakeview Drive.  This storage facility has been in service 
since 1986 (about 28 years). The tank has a 30 foot diameter and an overflow height of 
approximately 50 feet.  The storage tank utilizes a single inflow/outflow pipe with a tank base 
elevation of ±4,260’ and an overflow elevation of ±4,310’. 

Transmission Piping 

The transmission piping between the supply wells and the 250K gallon storage tank is 8" PVC 
pipe and 8" PVC pipe connects the tank to the water distribution system. 

Distribution Piping 

As a result of the town's relatively young age the condition of the distribution pipelines in Pine 
Haven is very good.  After recent pipeline improvement projects from 2009 to 2013, the smallest 
diameter pipeline within the distribution system is 6".  This allows the town to efficiently move 
water through the distribution system.  At present, the town has approximately 13 miles of 
distribution pipelines with sizes ranging between 6 and 8 inches. 
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WATER RIGHTS 

The water rights for the town are generally described as follows:  "This appropriation in 
combination with those appropriations listed below will allow the Town Water System to pump a 
total combined quantity of 88 acre-feet of ground water on an average annual basis and a 
combined total quantity of no more than 100 acre-feet of ground water in any one calendar year 
from its water well field.  Such average annual pumping shall be computed on the basis of ten 
(10) consecutive years commencing with the calendar year 2008.  The Town Water system shall 
pump no more than 880 acre-feet of groundwater in any ten (10) year period from its water well 
field provided however, that the State Engineer may, pursuant to application, permit the Town 
Water system to withdraw additional quantities of ground water."  (Bearlodge, 2009).  As of the 
printing of the Pine Haven Tank & Well Level II Study, the water rights for the town are as 
described above. 

With a projected average daily water demand of 125,840 gallons over the 20 year design period 
for this study, the amount of acre-feet of water required to provide this demand is 141 acre-feet.  
Therefore, the town will need to seek additional water rights at some point over the next 20 years 
to allow them to serve their customers.  At present the average daily water demand is 59,160 gpd 
which translates to about 66 acre-ft. 

INFRASTRUCTURE ANALYSIS 

The town's water system was modeled using PIPE2008, KYPipe software.  The original versions 
of the KYPipe software were developed by University of Kentucky professors in the early 
1970’s.  The software is applied by engineers around the world for computer analyses of all 
aspects of water, gas and steam piping systems. 

 
The Pine Haven water system includes the following components: 
 

• Two supply wells: Pine Haven #1 (250 gpm) and Key Hole #1 (130 gpm), 
• One ground level storage tank: 250,000 gallons, overflow = 4,310’, 
• 9.4 miles of 6-inch water main (PVC & Ductile Iron), and 
• 3.5 miles of 8-inch water main (PVC & Ductile Iron) 

 
The model was developed using the current water system map as a background for input of the 
various components.  This allows an accurate depiction of the lengths of the mains and the 
locations of storage tanks and supply wells.  Pipe size and material information is included with 
each water main.  Elevation data is input for the junction nodes where pipe meet.   
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The physical characteristics of the storage tank (height, diameter & capacity) are included in the 
model.  The pumping characteristics (head verses flow) of the well pumps are used.  Water usage 
is modeled using a daily demand curve to approximate how the water consumption by customers 
varies through a 24 hour period.  The number of customers for each pipeline segment are 
determined from recent aerial photography and input into the model to accurately distribute the 
demand across the system. 

 
The initial simulations are used to verify the performance of the model matches the performance 
of the actual system.  This includes checking that well production is within the limits of its pump 
curve, the water levels in the storage tank vary through the day as expected and no anomalies are 
noted in the distribution system due to input errors. 

 
The distribution system was found to operate without any significant issues with regard to 
excessive velocities.  This was expected based on the fact the Pine Haven system is fairly small 
& compact and the smallest diameter water main is 6-inch.  Even under peak demands the 
highest velocity noted in the system was just over 2.5 feet per second (fps) with only one other 
pipe section with a velocity of 2.0 fps.  At average day demands the maximum velocity noted 
was less than 1.5 fps.  Under average demand conditions it is desirable to have distribution 
system velocities under 2 fps.   

 
Velocities during peak flows should be no greater than 3 fps to 4 fps unless the velocity is 
associated with a pumping station or storage tank and the main experiencing the high velocity is 
fairly short.  Low velocities are desirable from a pressure loss standpoint as pipe friction losses 
increases exponentially with velocity and velocities greater than approximately 2.5 fps can begin 
to carry particles along with the flow. 
 
The low velocities found in the system are keeping pressure losses to a minimum as the water 
moves from point to point across the distribution system.  At this point the only way to increase 
system pressure is to raise the overflow height of the storage tank. 
 
Inadequate Water Pressures 
 
Under static (‘no flow’) conditions the pressure at any particular location in a water system is 
determined by the height of ‘water column’ above that location.  The technical term for the 
height of the ‘water column’ is hydraulic grade line (HGL).  The HGL is set by the water level in 
the water system’s storage tanks.  The difference in elevation between the tank water level and a 
location’s ground elevation will be the pressure at that location in terms of ‘feet of head’.  
Pressure readings are more commonly given in pounds per square inch (psi).  The conversion for 
pressure in psi to feet of head is one psi equals 2.31 feet of head.   
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The only means to increase pressures at a location is to raise the hydraulic grade line.  This can 
be accomplished by physically raising the water level in the storage tank or installing a booster 
pump.  Where raising the water level in the storage tank will provide a constant pressure 
increase, a booster pump only increases the pressure when it is operating.  It is also more 
difficult to maintain steady pressures using a booster pump as the pump’s output pressure varies 
with its pumping rate.  The pumping rate is determined by customer demand for water which is 
constantly changing.  Typically booster pumps are used to supply a relatively few number of 
customers when other options are not readily available. 

 
The ground level at the existing tank is 4,260’.  The total tank height is 50 feet giving an 
overflow level of 4,310’.  The pressure range from full tank to empty is 21 psi (50ft ÷ 2.31psi/ft).  
The highest residences in the Pine Haven water system are located immediately east of the tank 
at an elevation of 4,256’.  The lowest residences are located along the eastern boundary of the 
water system at an elevation of 4,140’.  Based on their ground elevations in relation to the 
overflow level the highest residences would have pressures in the low 20 psi range.  Pressures at 
the lowest residences would be in the low to mid 70 psi range.  As noted previously, operating 
pressures are to be no less than 35 psi.   

 
A water elevation of 4,337’ produces the 35 psi minimum pressure at the highest residences 
(4,256’ + 81’ [35psi * 2.31 psi/ft]).  Assuming the low water level (LWL) in the storage tank is 
set at this elevation and given the fact a 300,000 gallon pedesphere has an operating range of 33’ 
(14 psi) the high water level (HWL) in the tank would be 4,370’ or 49 psi for the highest 
residences. 

  
At a HWL of 4,370’ the pressures at the lowest residences would range between 86 & 99 psi.   
Pressures at an elevation of 4,200’ would range between 59 & 74 psi.  Pressures at an elevation 
of 4,220’ would range between 51 psi & 65 psi.   

  
A HWL of 4,370’ doesn’t offer much of an improvement in pressures for the higher residences, 
particularly since the tank will not operate at its maximum water level all the time.  At the same 
time the pressures for the residences at the lower elevations begin to exceed the levels that can be 
handled without some means to regulate pressure.  The two methods used to regulate pressure in 
a water system are individual house pressure reducing valves (PRV’s) or pressure reducing 
stations.  Where an individual house PRV is needed on each water service, larger pressure 
reducing valves can reduce pressure in entire sections of the distribution system.   

 
These larger valves can be installed either in above ground structures or in vaults.  Their location 
is determined by selecting a maximum operating pressure and then equating that to a ground 
elevation.  The valves should include a sustaining feature that prevents the valve from draining 
their ‘supply’ by shutting down the valve should the upstream pressure drop below a set limit. 
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Raising the proposed tank to give a minimum pressure of 50 psi in the water system at low water 
level equates to a LWL of 4,372’ and a HWL of 4,405’.  This would produce pressures at the 
lowest points in the system from 100 to 114 psi.  The Pine Haven distribution system is laid out 
so that PRV stations can be effectively used.  

CONCEPTUAL DESIGNS - WATER STORAGE IMPROVEMENTS 

As we developed conceptual designs for water storage tank improvements in the Level II study, 
there were three main design factors that needed to be considered.  These three design factors are 
tank capacity, tank style (ground level or elevated), and tank location.  A brief discussion of each 
of these design factors follows: 

Tank Capacity 

According to WDEQ:WQD [Chapter 12, Section 13, paragraph (a)(i)(B)], "Water Systems 
serving from 50,000 to 500,000 gallons (189-1,892 m3) on the design average daily demand 
shall provide clearwell and system storage capacity equal to the average daily demand plus fire 
storage, based on recommendations established by the State Fire Marshall or local fire agency."  
Pine Haven falls into this category based on their current water system demands and the 
projected 20 year design average daily demand as detailed in Chapter IV. 

Perhaps the more important component in the storage capacity calculation is the fire storage 
component.  The town is located within a wooded area composed primarily of native pine trees 
throughout the community.  A structure fire (or lightning strike) could cause significant fire 
damage if adequate fire storage is not available.  According to the State Fire Marshalls office the 
minimum fire flow and fire duration for Pine Haven is 1,500 gpm over a two hour period which 
equates to 180,000 gallons (1,500 gpm * 120 minutes). 

Based on this determination, and considering the projected water demand for year 2034 of 
126,400 gpd, the minimum water storage capacity for the town should be 306,400 gallons.  The 
nominal size of a proposed water storage facility would, therefore, be 300,000 gallons.  The 
following Table summarizes the tank design requirements for this study: 

Water Storage Tank Design Parameters 
Tank Design Parameter Parameter Requirement 

Design Low Water Level (LWL) 4,375 Elevation 
Design High Water Level (HWL) 4,405’ Elevation 
Total Water Storage Capacity 300,000 gallons 
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Tank Style 

In general, there are two basic styles of water storage tanks used for municipal water systems, 
ground level water storage tanks and elevated water storage tanks.  Ground level water storage 
tanks have reservoirs that start at the ground surface and extend vertical from there.  They are 
generally placed at locations that represent the highest ground surface elevation nearest to the 
public water system. 

A second tank style that has several variations is an elevated water storage tank. Typical elevated 
water storage tanks include multi-column (legged) tanks, pedesphere style tanks, fluted column 
tanks, and composite style tanks. 

Tank Location 

There were three general locations considered to site a new water storage tank for the town.  The 
three locations considered are as follows: 

1. Within the Shattuck Hills development 
2. Within the Brimmer No. 1 Addition (near Pine Haven No. 2 well) 
3. Ruby Subdivision (near Keyhole No. 1 well) 

For each of the three locations identified above , the location of the new tank will have an 
influence on the style of tank.  The Shattuck Hills development contains the highest ground 
surface elevations in the Pine Haven area.  Therefore, from a cost perspective, the most 
economical tank selection would be a ground level water storage tank.  The disadvantage of 
placing a tank in the Shattuck Hills development is the excessive length of transmission pipelines 
that would be required.  The cost to install transmission pipelines to and from a tank in the 
Shattuck Hills development would increase the construction costs for this alternative 
significantly, and have a much greater influence to increase headloss in the transmission 
pipelines. 

For the Brimmer No. 1Addition tank site and the Ruby Subdivision tank site, the town would be 
able to locate a water storage tank centrally to their water distribution system.  These two 
locations are advantageous because pipeline headlosses would be reduced with new tanks at 
either location.  Locating a new water storage tank in either the Brimmer No. 1 Addition or the 
Ruby subdivision would require the construction of an elevated water storage tank.  For this 
study, we recommend the pedesphere style of elevated water storage tank because of its 
decreased surface area to be maintained and security features.  However, if the town were to 
constructed a tank at either of these two locations, they would have to bid multiple elevated 
water storage tank styles to insure they receive the most cost efficient tank. 

Because of the reduced amount of transmission pipelines required to connect a new water storage 
tank to the towns water supply and distribution systems, the Brimmer No. 1 Addition and the 
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Ruby Subdivision are the most feasible tank location options for the town to consider.  The town 
owns property at both of these locations, and therefore, would not need to purchase property to 
place these facilities.   

However, the Brimmer No. 1 site encompasses at least an acre of property owned by the town as 
opposed to the only 0.29 acres at the Ruby Subdivision site.  As a result, there will be more room 
available for the town use to place a new tank and a new Madison Aquifer well as will be 
detailed following.  In addition, the Ruby Subdivision site come with the added conditions 
related to a use agreement between the town and the Dale Ruby for the use of Keyhole No. 1 and 
the property it is located on.  Therefore, the Brimmer No. 1 site was determined to be the 
recommended location for the new elevated water storage tank and well improvements.  The 
Brimmer site will allow the town to place a tank within 500 feet of Pine Haven No. 1 well, and 
significantly reduce the amount of transmission pipeline to be installed. 

As a result of siting a new elevated water storage tank in the Brimmer No. 1 Addition, we also 
recommend the town install at least four pressure reducing and sustaining valve stations to be 
located as identified following to address the higher pressures to be generated in the low lying 
areas of town as a result of the increased hydraulic head. 

• Pine Haven Road near Lot 33 of the Harwood Subdivision 
• Skyview Drive near Lot 3 of the Hays Subdivision 
• Vista Grande Drive near Lot 110 of Glenn Vista Estates 
• Deer Drive near Lots 3 & 4 of  Glenn Vista Estates 

CONCEPTUAL DESIGNS - WATER SUPPLY 

With the population projections over the next 20 years for the town, and the potential for an 
expanded service area during this time, the town will need to ensure an adequate water supply is 
available to serve their customers.  Although the town does operate off of a two well system, 
they have not used Keyhole No. 1 since 2004, when Pine Haven No. 2 went on line.  There are 
several factors that have prevented the town from using Keyhole No. 1 as a water supply during 
this time.  A use agreement between the town and Dale Ruby requires the town to pay the Ruby's 
at least $1,000 for every water service hook-up that is added to the system.  Even if Keyhole No. 
1 is abandoned and a new well is drilled on the same property in the Ruby Subdivision, a fee will 
still be required to be paid to the Ruby's. 

Also, Keyhole No. 1 was inspected in the early 2000's to determine its condition and longevity.  
When the pump was pulled, the contractor had a difficult time removing it from the well as a 
result of calcium build-up around the well casing and the pump.  Also, a video inspection 
revealed several holes in the steel casing and brought into questions the long term viability of 
this well as a production well.  As a result of this inspection, the town proceeded with a well 
improvement project that provided them with a new groundwater well, Pine Haven No. 2. 
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As a result of the use agreement that is still in effect with the use of Keyhole No. 1, and the 
apparent poor condition of the well, the town has decided the best way for them to move forward 
is to abandon Keyhole No. 1 and construct a new groundwater well into the Madison Aquifer.  It 
is recommended to construct this new well in close proximity to a new elevated water storage 
tank located in the Brimmer No. 1 Addition. 

REGIONAL WATER SUPPLIES 

In addition to considering a new groundwater supply for the town to address future shortfalls and 
supply redundancy, Baker & Associates, Inc. (B&A) also considered the potential to provide a 
connection to the Gillette Madison (GM) Regional Water System.  A new 42" GM regional 
transmission pipeline is currently under construction from the GM well field (about 4 to 5 miles 
north of town), and will include a stub out connection to allow service areas in and around town 
to receive water from this regional water system.  B&A reviewed this option as it relates to the 
town as well as other rural development areas, such as Liberty Lane and Pine Ridge.  The 
general consensus from the Liberty Lane and Pine Ridge developments was that they were 
satisfied with their individual wells or cisterns.  Most of the residents use some form a R.O. to 
treat their well water.  Also, there was concern about the cost to provide the infrastructure to 
serve the individual homes in these developments on top of the financial commitment to help 
extend transmission lines to these areas. 

The town would be better situated from a financial standpoint to receive water from the GM 
regional water system, however, the cost of the improvements are significantly higher than those 
to install a new Madison Aquifer well with tank and pipeline improvements as detailed in the 
above.  B&A also considered the possibility of receiving water from a existing Madison Aquifer 
well located directly east of Pine Haven on the east side of Mule Creek Bay. This well is jointly 
owned by the U.S. Bureau of Reclamation and the Wyoming State Parks and Recreation, and has 
a maximum production of over 600 gpm.  However, The Keyhole State Park  only uses about 40 
gpm of water from this well during the summer season.  B&A approached the Bureau of about a 
potential shared use of this well with the town.  Although the Bureau of Reclamation was 
receptive to this option, the town would ultimately have very little control over the use of the 
well, and there would still be a considerable cost associated with construction of pipelines, 
rehabilitation of existing facilities, easements and environmental mitigation.  The town 
ultimately did not view this option favorably. 

CONCEPTUAL DESIGNS - DISTRIBUTION PIPELINE IMPROVEMENTS 

Although hydraulic modeling confirmed significant pressure increases throughout the town's 
distribution system as a result of the recommended improvements, we did identify two locations 
where water distribution pipeline improvements are recommended.  A fire flow of only 800 gpm 
can be sustained at the west end of Big Buck Drive.  Extending a 6-inch main (1,150 lf) from 
Pine Haven Road east to Whitetail Drive in Elkhorn Drive brings the fire flow capability at this 
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location to 1,500 gpm.  An easement for the west 300 feet between Pine Haven Road and the end 
of the Elkhorn Drive right-of-way would be necessary. 
 
A fire flow of only 1,100 gpm can be sustained at the fire hydrant located at the intersection of 
Rose Lane and Park Lane.  Installing 365 lf of 12-inch main from the fire hydrant east to the 
main in Pine Haven Road allows the full 1,500 gpm.  This main would be in public right-of-way.  
This improvement will actually be addressed as a part of the Brimmer Addition Tank and Well 
improvements as a part of the transmission pipeline improvements to connect the tank to the 
town's current water distribution system. 
 
The modeling also indicated several locations where 1,500 gpm flows could not be provided at 
mid tank levels.  They are able to provide 1,500 gpm at full tank levels.  No improvements are 
warranted at any of the locations. 

 
  Maximum flow is approximately 1,300 gpm in the following areas: 

 
 Cedar Hills Drive 500 feet southeast of Waters Drive.  
 East intersection of Cedar Hills Drive & Water Drive 
 Waters Drive 500 feet north of Pine Haven Road 
 Cul-de-sac on Tanner Court 

The maximum velocities in the distribution system remain at an acceptable level during peak 
flow situations.  Only one main was noted with a velocity exceeding 3 fps (3.35 fps) and two 
other mains had velocities in the upper 2 fps range (2.93 fps and 2.80 fps).  All other velocities 
were 2.07 fps and below.  The two highest velocities found near the existing storage tank with 
the third highest just west of Keyhole No. 1 where a short section of 6-inch main feeds the east 
and southeast portion of the distribution system.  The installation of the mains in Elkhorn Drive 
and Rose Lane reduce the maximum velocities to less than 2.30 fps. 

RECOMMENDED IMPROVEMENTS & COSTS 

The Table of the following page summarizes the life cycle costs of all of the improvement 
options discussed in the Pine Haven Tank & Well Level II study: 
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Life Cycle Cost Summary of Water System Improvement Options 
Improvement Option Project Costs O&M Costs Life Cycle Costs 
Tank & Supply Imp.    

Brimmer Addition  $2,936,657 $438,589 $3,375,246 
Ruby Subdivision  $3,158,179 $440,077 $3,598,256 
Shattuck Hills - Welded $3,531,405 $437,101 $3,968,506 
Shattuck Hill - Bolted $3,531,405 $385,030 $3,916,435 
    
Regional Supply & Tank    
Gillette Madison Regional $4,832,905 $468,344 $5,301,249 
State Park Regional  $4,574,342 $475,783 $5,050,125 
    
Distribution System Imp.    
Elkhorn Drive $221,388 $3,868 $225,256 

 

Based on the improvement alternatives detailed in the Pine Haven Tank & Well Level II study, it 
is recommended that the town construct a new 300,000 gallon elevated water storage tank 
(pedesphere style) on Lot 6 and Block 2 of the Brimmer No. 1 Addition.  To reduce the amount 
of transmission pipeline needed for this improvement, we also recommend a new Madison 
Aquifer well be constructed within 50 to 100 feet of the new tank to provide the town with a 
reliable secondary water supply.  We recommend the town continue to use their current control 
and chlorination building located just east of their 250K gallon water storage tank.  Transmission 
piping will be routed from the new Madison well to this control building and then back to the 
new tank at the Brimmer No. 1 Addition. 

When the new tank and well have been placed into service, the town will have their current 250K 
gallon tank taken down and removed from the site.  They will also have Keyhole No. 1 well 
abandoned in accordance with WDEQ:WQD rules and regulations.  The Table of the following 
page summarizes the major cost components associated with these improvements (including life 
cycle costs): 
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Recommended Improvements - Brimmer Addition Tank & Well 
Improvement Item Estimated Cost 

Engineering $133,819 
Permitting & Mitigation $5,000 
Environmental Reporting $7,500 
Legal Fees & R.O.W. $10,000 
300K Gal. Elevated Water Storage $1,180,000 
8" & 12" Water Transmission Pipeline $152,300 
PRSV Stations $136,620 
Well Pump & Motor Replacement $50,000 
Madison Well $526,850 
Chlorination & Meter Building Rehab $90,000 
SCADA Improvements $25,000 
Keyhole No. 1 Well Abandonment $28,500 
Demolition of 250K gallon Tank $35,000 
Construction Engineering (10%) $222,427 
Contingencies (15%) $333,641 
  
Total Project Costs $2,936,657 
20 Year Present Worth O&M Costs $438,589 
  
Total Life Cycle Costs $3,375,246 

 

We also recommend the town move forward with water distribution system improvements to 
address the fire flow deficiencies in Elkhorn Drive.  By providing distribution pipeline 
improvements in Elkhorn Drive, the town will be able to provide their customers with a water 
system that not only is efficient, but also delivers the necessary fire flow demands throughout the 
system.  The Table of the following page summarizes the major cost components associated with 
these improvements: 
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Elkhorn Drive Distribution Pipeline - Construction Costs 
Improvement Item Estimated Cost 

Engineering $10,388 
Permitting & Mitigation $5,000 
Environmental Reporting $7,500 
Legal Fees & R.O.W. $13,000 
1,200' 6" Water Pipeline $128,900 
6" RSWV Improvements $9,000 
6" Fire Hydrant Improvements $10,500 
Engineering Construction $14,840 
Contingencies (15%) $22,260 
Total Initial Project Costs $221,388 
  
Total Present Worth O&M Costs $3,868 
  
Total Present Worth Life Cycle Costs $225,256 

 

RECOMMENDED PROJECT FUNDING 

Several funding alternatives were analyzed in the Level II study to determine the most 
economical way for the town to finance the recommended improvements.  Funding agencies 
including the following were considered: 

 Wyoming Water Development Commission (WWDC) Level III Construction funding 
 Wyoming Drinking Water State Revolving Fund (DWSRF) 
 Wyoming Mineral Royalty Grant (MRG) program 
 County Wide Consensus Block Grant Monies 
 United State Department of Agriculture (USDA) Rural Development 

After reviewing all of the above potential funding agencies and their funding packages, we 
recommend a funding package for the Brimmer Addition Tank and Well improvements to 
include a combination of WWDC Level III Construction monies with Drinking Water State 
Revolving Fund monies in the following proportions and grant to loan splits: 

Recommended Funding Package 
Funding Source Amount Funding Grant Portion Load Portion 

*WWDC $2,756,280 $1,837,520 ($918,760) 
DWSRF $1,099,137 $274,784 $824,353 

    
Total Funding Split  $2,112,304 $824,353 

* Note: the 33% loan portion that would typically be a part of the WWDC loan package ($918,760) has 
been moved to the Drinking Water SRF package to make the total DWSRF funding amount ($918,760 + 
$180,377 = $1,099,137).  This effectively reduces the loan portion for this project. 
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For the recommended distribution system improvements in Elkhorn Drive, a different funding 
package had to be considered for these improvements because the WWDC cannot fund water 
system improvements related to the municipal distribution systems.  Therefore, we recommend 
the town seek funding through the Drinking Water State Revolving Fund program with 
assistance from County Wide Consensus Block Grant monies in the following grant to load 
proportions. 

Recommended Distribution System Improvement Funding Package 
Funding Source Amount Funding Grant Portion Load Portion 
DWSRF or MRG $147,592 $36,898 $110,694 
County Consensus $73,796 $73,796  

    
Total Funding Split $221,388 $110,694 $110,694 

 

RECOMMENDED WATER UTILITY RATES 

As a result of financing the recommended improvements as outlined above, the town will need to 
make adjustments to their water utility rates.  Presently, the town's rate structure is set to charge 
its residential and commercial customers based on the following: 
 

2013/2014 Water Utility Rates 
Amount Used (Gallons) Utility Rate 

Residential Customers  
0 - 3,500 $25.00 

3,501 - 15,000 Additional $3.30/1,000 gallons used 
15,001 - 50,000 Additional $4.90/1,000 gallons used 
50,001 and up Additional $6.60/1,000 gallons used 

  
Commercial Customers  

0 - 2,500 $56.00 
2,501 and up Additional $7.00/1,000 gallons used 

  
Non-Metered Water Use  

Out of Town Use (3,500 gallons) $28.75 
  

Temporary Interruption Fee $55.00 
  

 
Based on the recommended improvements, and the amount of debt servicing that will be 
required to fund these improvements, we recommend the town develop a rate structure that will 
allow them to raise their average water utility bill from the current $40.00 per month to at least 
$52.50 over the next five years.  As water customers are added onto the system, the town will be 
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able to monitor their water utility rate structure and make the appropriate adjustments (up or 
down) to fund their water utility at an affordable cost to their customers. 
 

CONCLUSION/SUMMARY 

Based on the water system improvements outlined and studied in the Pine Haven Tank & Well 
Level II Study, taking into consideration the cost of improvements, property acquisition, 
easements, and environmental concerns, we believe the Town should move forward with a 
WWDC Level III Construction project to construct new water storage and supply improvements 
for the town in the amount of $2,936,657.  These improvements should be located within the 
Brimmer No. 1 Addition on Lot 6 of Block 2, and will include the following:   
 
 A new groundwater supply well completed into the Madison aquifer in the Brimmer 

Addition. 
 Rehabilitate the existing Pine Haven No 2 meter and treatment building. 
 Abandon the Town's existing Keyhole No. 1. 
 Construct a new 300,000 gallon elevated water storage tank (pedesphere style) at the 

Brimmer Addition Site. 
 Decommission and remove the town's existing 250,000 gallon water storage tank. 
 Install four (4) Pressure Reducing and Sustaining Valve Stations. 
 Install transmission pipelines to connect supply wells to the new tank and distribution 

system. 
 Rehabilitation of Pine Haven No. 2 (install new pump and motor controls) 
 Provide water system SCADA control improvements 

 
In addition, we recommend the town plan for a capital improvement project to address water 
distribution pipeline deficiencies in Elkhorn Drive to improve fire demand flows to this area of 
town.   The Elkhorn Drive water distribution pipeline improvements will include the following 
basic improvements.  The projected costs of the improvements is $221,388.  
 
 1,200 lineal feet of 6" PVC water main from Pine Haven Road east to Whitetail Drive in 

Elkhorn Drive. 
 Install a minimum of three fire hydrant assemblies. 
 Install a minimum of three resilient seat wedge gate valves. 
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