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I. Introduction 

A. General 
This report presents the findings of a Level I reconnaissance investigation to 
develop a water supply master plan for the Town of Sinclair. This investigation 
was conducted for the Town of Sinclair under the direction and funding of the 
Wyoming Water Development Commission by States West Water Resources 
Corporation. The investigation also dealt with the City of Rawlins' Ft. Steele raw 
water system. The possibility of regional water systems to serve both communities 
was investigated. 

B. Background 
The Town of Sinclair has an unusual situation in that the water system is owned 
by the Town, but is operated by the Sinclair Refinery. A contract executed in 
1967 defines the terms of the arrangement. This contract, while restrictive, is also 
ambiguous in some of the terms. Any alternatives pursued as a result of this study 
will necessitate re-negotiation of this contract. 

Sinclair System 

The Sinclair water supply system consists of several components with varying 
capacities. This section will outline the operation of the system. 

The river intake consists of a concrete structure located on the river bank with 
trash racks and screens. The water is conducted from the intake to the treatment 
facilities by two 12 inch pipelines. These pipelines conduct water to the intake 
pumps which lift the water to the clarifier. The clarifier is an accelerator upflow 
solids contact unit manufactured by Infilco. The unit is used for both clarification 
and softening. The pre-treated water then passes by gravity to the treated storage 
tank which has 770,000 gallons of storage. This unit is also used for additional 
clarification. High lift pumps then pump the water through two 12 inch pipelines 
to the refinery. The pipes reduce to 10 inches within the refinery. The capacity of 
this portion of the system is approximately 1,900 gpm. 

One of the pipelines connects to booster pumps located at the refinery. The 
booster pumps deliver water to the two pressure filters located near the elevated 
storage tank. The pressure filters have a maximum rated capacity of 1,000 gpm. 
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The water then can either feed into the distribution system or into the overhead 
storage tank. 

Rawlins' Ft. Steele System 

This system consists of a river intake and pump station located at Ft. Steele with 
two delivery pipelines to Rawlins with a booster pump station at Sinclair. The 
system originally fed into the distribution system. When the new WTP was built, 
the Thayer pump station was built to boost the water to the plant. However, 
excessive maintenance problems with the two pipelines led to the end of pumping 
to Rawlins. More recently, one of the pipelines was reactivated to deliver treated 
water from Rawlins to the Burns Truck Stop as well as a back-up supply for 
Sinclair. The pipelines are very old and in poor condition. 

c. Problems 
Town of Sinclair 

The Town of Sinclair has indicated that several problems exist with the Town's 
water system. These problems include the following: 

1. The Town's 75,000 gallon elevated steel water tank is in poor 
condition. The tank was built in 1924 and has been experiencing 
problems for over 30 years. The last inspection in 1992 indicated the 
tank was in very poor condition. The tank replacement is the Town's 
top priority. 

2. The Town experiences low pressures in various areas of the town. 
This is due to the height and location of the storage tank as well as 
inadequate distribution in some locations. This problem should be 
addressed in conjunction with the storage tank. 

3. The existing water filtration plant does not always meet water quality 
standards. The plant is over 70 years old and cannot meet turbidity 
standards without very high quality water from the pre-treatment 
system. 

4. The existing treatment plant building has almost no value. 
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City of Rawlins 

The City of Rawlins' Ft. Steele pump station and pipeline are out of operation 
due to excessive pipeline maintenance. The City is interested in reactivating the 
system to utilize the Ft. Steele water right. The City also has interest in treated 
water service to east Rawlins and possibly Sinclair. 

Purpose of this Study 
The purpose of this study is to develop a water supply master plan for the Town of 
Sinclair. As part of its water resource planning program, the WWDC provides a 
service to municipalities, districts, and other entities to assist in planning for 
future water supply systems and improvements to existing systems. The master 
plans authorized by the WWDC serve as a framework for the entities to establish 
project priorities and perform financial planning to meet those priorities. Master 
plan investigations generally do not collect new primary-source data, but compile 
existing information, use the information to develop project alternatives, and 
make recommendations for a proposed course of action. 

The Master Plan is designed to be a working document that will provide the 
residents with a summary of the problems and potential solutions. The goal of the 
Master Plan is to provide the citizens of Sinclair a singular source to assist them in 
making choices regarding future water supply alternatives. 

The Rawlins' Ft. Steele system is also investigated in this study because of the 
potential for regionalization with Sinclair. The intent of the study was to develop 
alternatives for Rawlins to re-activate this portion of their water supply system. 

The Study Steps 

The Town of Sinclair Water Supply Master Plan Level I reconnaissance study 
progressed through several steps. Although the WWDC's scope of services 
defined objectives of the study, a scoping meeting held at the beginning of the 
project allowed input to add or modify project alternatives and goals. 

The initial part of the Sinclair study undertook several tasks simultaneously: 1) 
determination of water supply and water needs, 2) storage tank sizing and 
location, 3) distribution system analyses, and 4) water treatment analyses. As a 
Level I study, little original source information was collected. Instead, secondary 
sources of published and unpublished information were used. 
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The next step was to evaluate water supply alternatives that would address the 
problems. The alternatives evaluated include: 1) alternatives which would solve 
only Sinclair's problems, 2) alternatives which would solve only Rawlins' 
problems, and 3) alternatives which would solve both communities' problems with 
a regional approach. Reconnaissance level alternative evaluations were 
performed to allow comparison of the alternatives. 
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II. Water Supply and Water Needs 

A. General 
This section summarizes the Town of Sinclair's water rights, population trends 
and projections, and water usage projections. 

B. Water Rights 
The Town of Sinclair has the following water rights: 

Permit Priority Amount 

Terr. 4-20-1880 2.75 cfs 
Terr. 4-05-1885 1.04 cfs 
Terr. 10-11-1885 0.42 cfs 
7824 2-29-1907 1.78 cfs 
17087 4-9-1926 2.42 cfs 
17088 4-9-1926 1.00 cfs 
17089 4-9-1926 1.00 cfs 
17090 4-9-1926 1.00 cfs 

Total Rights 11.41 cfs 

Of these water rights, the three territorial rights for 4.21 cfs are extremely 
valuable because they pre-date all Bureau of Reclamation storage rights. The 
1907 water right for 1.78 cfs is relatively early, but does not precede Pathfinder 
Reservoir so it could be regulated. The 1926 rights are more recent and also 
subject to regulation. Since the Town and the refinery depend upo~ a reliable 
water supply, the territorial rights and to a lesser extent, the 1907 right are the 
primary supply. 

The average usage of water by the Town and the refinery has been estimated to be 
approximately 3.75 cfs. The maximum usage rate is approximately 4.25 cfs. 
Consequently, the most senior rights are being fully utilized. 
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c. Population Projections 
The historic population of Sinclair has varied somewhat, as shown on the figure 
on page 11-3. The 1990 population was 500 people. The State of Wyoming 
projections for Carbon County predict no growth in the next ten years. A 
reasonable and prudent projection for the 35-year study period would be a design 
population of 625. This projection would utilize the available building lots in 
Sinclair. This is a growth rate of 0.65 % per year. 

D. Water Usage Projections 
Sinclair has reasonably high water usage rates, which is not surprising considering 
the low cost to the users and un-metered usage. The average, annual usage has 
been reported as being approximately 300 gallons per capita per day. The peak 
day usage has been estimated to be 750 gallons per capita per day. 

It would be expected that current usage rates will continue unless the cost of 
water increases. Price has been shown to be the major factor in control of water 
usage. We recommend that for planning purposes the present usage rates be 
utilized for the study. The design flows would then be 468,750 gallons per day or 
approximately 325 gallons per minute, for the peak day demand. The average, 
annual usage would be 187,500 gallons per day or approximately 130 gallons per 
minute. These flows are based on the design population of 625. 
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III. Storage Tank 

A. General 
This section presents the procedures utilized to locate and size a new storage tank 
for the Town of Sinclair. The factors of sizing, location, materials, and costs are 
discussed. 

B. Sizing 
The sizing of a water storage tank is dependent upon three factors. These include 
fire protection storage, peaking storage, and emergency storage. The three 
factors are discussed and the optimum size for Sinclair is recommended. 

1. Fire Protection Storage: the requirement for fire storage depends upon the 
desired flow rate and duration and the supply flow available. The 
recommended minimum fire flow for a town the size of Sinclair is 1,000 gpm 
for two hours. This flow and duration would require 120,000 gallons of water 
to be available. The amount that would have to be supplied from storage 
would be dependent upon the supply flow. If the supply system could supply 
the entire 1,000 gpm, plus normal demands, no fire storage would be required. 
If the supply system could only supply normal demands, the storage would 
have to supply the entire volume. The storage requirement for fire flows 
would depend upon the alternative supply system capacity. 

2. Emergency Storage: emergency storage volume equal to the average daily 
flow is required. For the Town of Sinclair with a future population of 625 
people, the required volume would be 187,500 gallons. The fire storage and 
emergency storage do not have to be addictive. 

3. Peaking Storage: peaking storage is storage that supplies the difference 
between the peak day and peak hour demands. Typically, a water treatment 
plant is designed for meeting peak day demands. This peaking storage is in 
addition to fire and emergency storage since fires and emergencies could 
occur when peaking storage is depleted. Computer simulations prepared for 
the system have indicated that up to 120,000 gallons of storage could be 
required for peaking storage. In addition, storage tanks should be kept fresh 
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by cycling the storage. This cycling typically should be 25 percent of tank 
volume on a daily basis. 

4. Total Combined Storage: The Town of Sinclair should have a storage tank 
with a volume of 250,000 to 300,000 gallons. The larger size tank would be 
appropriate for supply systems which supply less than maximum daily flows. 
The smaller size would be appropriate for larger supply systems. 

c. Location 
Several locations were investigated for storage tanks for the Town of Sinclair. 
These included in-town locations for elevated storage tanks and more remote 
locations for ground level or buried storage tanks. The locations are discussed in 
more detail, and are shown on the drawing on page 111-6. 

1. In-Town Elevated Storage Tank Locations: three locations for the tanks were 
investigated. The location at the present site has the advantage of utilizing 
existing supply lines to residential areas. This location has the disadvantage 
of being located at the lowest elevation in the service area requiring a higher 
tank. This location is most effective with the water supply entering on the 
west or northwest part of town. The existing tank and treatment works would 
also have to remain in service during construction of the new tank. 

The second location investigated was in the park in the south central part of 
town. This location has no distinct advantages and would seriously impact the 
park during and after construction. 

The third location would be in the northwest part of town. This location is on 
the highest ground available resulting in the shortest tank. This location 
would be most advantageous for water supplies introduced near the existing 
tank. This location would require additional piping to connect the tank to the 
existing system. 

2. Ground Level or Buried Tanks: two locations for ground level or buried tanks 
were investigated. A tank could be located on Granville Dome, located 
approximately one mile south of the Town. This location has the 
disadvantage of being located where both 1-80 and the UPRR must be 
crossed, which would be quite expensive. The location would require a 12-
inch pipeline, approximately one mile long, to deliver adequate fire flows to 
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town. This location would be most advantageous for water supply alternatives 
which deliver water supply to the west or north side of town. 

The second location investigated was the bluff north of I-80, Shark Tooth 
Ridge, approximately one mile west of Town. This location would require a 
12-inch pipeline to deliver fire flows to town. This location is most 
advantageous for water supply alternatives which deliver water directly to the 
tank or to the existing tank location and would be most desirable for 
alternatives which utilize water supplies from Rawlins. The pipeline from the 
tank to town would be approximately one mile long. The tank could be 
located on Sinclair Refinery property or private property. 

D. Construction Materials 
For this specific application, three types of tank construction were considered to 
be appropriate: at grade steel, elevated steel, or buried concrete. Concrete 
structures, when maintained under moist conditions and not subjected to freeze
thaw, may have an almost indefinite life. A concrete tank would be completely 
buried and should not be subject to freeze-thaw problems. Therefore, a relatively 
long service life is assumed. Conversely a buried tank cannot be easily accessed if 
repairs are necessary and leaks may be harder to detect. 

Steel structures, properly maintained, can also exhibit a long life. The primary 
advantage of an at grade steel tank is the lower initial construction cost. 
However, this initial cost advantage can be offset by several disadvantages, 
including: 

• Maintenance costs over the life of the tank - primarily repainting, which 
requires taking the tank out of service for several weeks. 

• Exposed tanks are typically subject to vandalism. Bullets from high -powered 
rifles can penetrate the tank walls which may require expensive repairs. 
Shotgun pellets and other forms of vandalism will damage the protective paint 
covering. Many existing steel tanks in this region have experienced this type 
of vandalism. 

• The tank cannot be buried and is subject to freeze thaw conditions. An ice 
cap often develops which can damage the paint and put stress on the wall and 
roof. 
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• Heat energy is lost during winter months, and water temperature is raised 
during summer periods. 

Elevated steel structures have the advantage of requiring shorter transmission 
mains; however, they encounter the same disadvantages as at grade steel tanks 
with some additional handicaps. These include: 

• The initial cost of the tank is greater than either an at grade steel tank or a 
buried concrete tank. 

• Maintenance costs are significantly higher than at grade tanks due to poor 
accessibili ty. 

• Any repair work or periodic maintenance such as repainting will be more 
labor intensive, primarily due to the erection of scaffolding. 

Present Worth Analysis 

A present worth analysis, to compare the life cycle cost of the three alternatives, 
was prepared. The following assumptions were developed for this analysis: 

• The interest/inflation rate would be six percent per annum. 
• The economic life of the three types would be analyzed for 35 years. 
• The steel tanks would periodically require complete interior and exterior sand 

blasting and painting. Insulation rehabilitation would be required for the at 
grade steel tank. The American Water Works Association recommends 
thorough inspection and painting (if required) of steel tanks at five year 
intervals. Our experience indicates that a ten to twenty year interval for 
painting is common in this region. The present worth analysis is based on a 15 
year interval. The costs of painting are based on recent projects. 

• All tanks would have to be cleaned and inspected periodically and minor 
repairs of damaged areas would be made at that time. The inspections would 
not be scheduled according to the type of tank; instead, the interval would be 
based on maintenance scheduling. Because of this, the associated costs were 
considered to be independent of the type of tank, were considered equal for 
each tank, and were therefore excluded from this analysis. 

• The at grade steel tank and the buried concrete tank include the cost of the 
pipeline from the proposed location one mile west of town to town. This cost 
was included to produce an adequate comparison with elevated tanks located 
in town. 
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The following table presents the present worth analysis: 

steel Tank Elevated Steel Concrete Tank 
Line Item Year at Grade Tank below Grade 

Total Project Costs: 0 
Tank $312,000 $530,000 $413,000 
Pipeline $217,000 0 $217,000 

Paint Tank/ 15 17,200 34,500 0 
Rehabilitation 

Paint Tank/ 30 10,400 21,000 0 
Rehabilitation 

Total Present Worth $556,600 $585,500 $630,000 

If the tanks are to have a short useful life, then the steel tanks will be more 
economical. At some point in the future, the disparity from the capital cost plus 
painting costs will narrow the gap created by the higher capital cost of the 
concrete tank. After that time, the concrete tank will be much more economically 
competitive. The cost of the at grade steel tank assumes it has been insulated, 
however, this tank will still experience a greater energy loss than the buried 
concrete tank. This analysis has not placed a value on the savings associated with 
heat energy; however, this does have a significant value to customers. 

D. Recommendations 
The recommended type of storage tank is buried concrete. The recommended 
location is on the bluff approximately one mile west of town. The optimum size is 
250,000 to 300,000 gallons depending upon the water supply alternative chosen. 
A 12-inch pipeline approximately one mile long would be required to deliver 
water to town. 

E. Cost Estimate 
The estimated total project cost for a 300,000 gallon, buried concrete storage tank 
including the 12-inch pipeline to town, is $630,000. The cost estimate is shown on 
page 111-7. A 250,000 gallon tank would reduce the total project costs to $600,000. 
The total project costs include engineering, permitting and mitigation, legal fees, 
and right-of-way, as well as construction costs. 
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Buried Concrete storaqe Tank - 300,000 Gallons 
Pinal cost Estimates 

Preparation of Final Designs 
and Specifications 

Permitting and Mitigation 
Legal Fees 
Acquisition of Access 

and Rights-of-Way 

Cost of Project Components 

Storage Tank 
12" Pipeline 

Construction Cost subtotal #1 

Engineering Costs = CCS #1 
x 10% 

Subtotal #2 

Contingency = subtotal #2 
x 15% 

Construction Cost Total 

Project Cost Total 

$ 285,000.00 
150,000.00 

$435,000.00 

43,500.00 

$478,500.00 

71,775.00 

$ 50,000.00 
10,000.00 
10,000.00 

10,000.00 

$550,275.00 

$630,275.00 

111-7 



IV. Distribution System Analyses 



IV. Distribution System Analyses 

A. Existing Distribution System 
The Town of Sinclair's existing water distribution system consists primarily of 
older pipe installed in 1924 - 1926 and in 1946. This pipe is primarily six inch and 
eight inch cast iron pipe with leaded joints. In 1974 - 1976, some additional 
asbestos cement (AC) pipe was installed. The existing distribution system is 
shown on the drawings on pages IV -3, -4, and -5. 

The pipes have been reported to be in relatively good condition considering that 
some of the pipe is 70 years old. The expected life of cast iron pipe has been 
found to be 100 years, although some pipes have served considerably longer. It is 
not recommended to replace the older cast iron pipes at this time because they 
probably have at least 35 remaining years of useful service. 

B. System Model 
With the use of CYBERNET, a mathematical model of the distribution system 
was designed. The model was calibrated using fire hydrant flow data. The model 
quite closely duplicated the fire hydrant test results. 

c. Alternative Modeling 
The model was then utilized to model the improvements for the various 
alternatives. The alternatives fell into three general categories for the in-town 
improvements. The general categories are discussed below with the 
recommended improvements. 

• 1. This layout would be appropriate for alternatives that supply water to the 
southeast portion of the system. Storage would be located west of town as 
previously discussed. The recommended improvements are shown on the 
drawing on page IV -3. The improvements consist of a 12-inch pipeline from 
the tank to Washington Street where two new 10-inch connections to the 
distribution system in 11th Street and 9th Street would be constructed. The 
existing pipe in 7th Street would also be connected. This configuration would 
deliver fire flows from the tank throughout town with adequate pressures. 
The adequacy of the fire flow delivery capability was mathematically modeled 
by imposing the fire demand at various locations in the distribution system. 
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The estimated costs for the in-town improvements are $75,000. 

• 2. This layout would be used for alternatives which deliver the water supply 
to the north part of the distribution system. Storage would be located west of 
town, as previously discussed. The recommended improvements are shown on 
the drawing on page IV -4. The improvements would include a 12-inch pipe in 
Washington Ave. with 10-inch connections in 11th St., 9th St., and 8th St. This 
layout was also modeled for fire flow demands throughout the distribution 
system. The system would deliver adequate fire flows with adequate 
pressures. The estimated costs for the in-town improvements are $85,000. 

• 3. This layout would be used for alternatives which deliver the water supply 
directly to the storage tank west of town. The fire flows and domestic flows 
would all be delivered from the tank. The recommended layout would be the 
same as category 1 above, and is shown on the drawing on page IV -5. This 
system would deliver adequate fire flows with adequate pressure. The 
estimated cost of the in-town improvements are $75,000. 

D. Metering 
The Town of Sinclair currently has no metering of individual services. Lack of 
metering and low cost usually leads to high water usage. Consequently, some 
funding agencies require installation of meters as a condition of funding 
assistance. The cost of installing meters has been included in the cost estimates, 
but may not be required. 
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v. Water Treatment 

A. Existing Treatment System 
Raw water is drawn from the North Platte River through an intake structure with 
two 12-inch intake pipes and two manually cleaned bar racks, followed by double 
sets of coarse screens to remove larger debris from the raw water. 

The raw water is pumped to an Accelator upflow solids contact clarifier 
manufactured by Infilco Degremont, Inc. This is a "package" type treatment unit 
of circular steel tankage with a central, concentric mixing and reaction zone, 
utilizing a rotor-impeller to provide mixing energy, and peripheral tanks to 
provide for settling and removal of sludge and clarification of treated water. It 
can be operated for either clariflocculation or water softening, but, we 
understand, has been principally used as a clariflocculator. 

Chemicals which are employed as part of the treatment process include: 

• Aluminum Sulfate 

• Lime 
• Polymers 
• Fluoride 
• Carbon Dioxide (C02) 

• Chlorine 

Under normal operation, aluminum sulfate is added to the raw water in the 
influent pipe to the Infilco treatment unit. Lime and polymer addition is to the 
center floc well. Fluoride is added to the water after it has been clarified and CO2 

injection is utilized to return pH to within acceptable limits. 

Effluent from the Infilco treatment unit flows to a steel tank with approximate 
capacity of 770,000 gallons. The tank is uncovered and has circular baffling to 
provide plug flow hydraulic conditions. At normal peak flow rates the Infilco 
clarifier is overloaded (surface overflow rates exceed normal design range) and 
there is some carryover of chemical floc. The 770,000 gallon storage tank 
provides additional clarification to the pre-treated water. Because of the amount 
of solids carryover from the Infilco unit, there is a 2-foot silt stop in the outlet pipe 
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of the steel storage tank. Pre-treated water is pumped from the steel storage tank 
to the refinery boiler house in town. 

Pressure Filtration 

A portion of the pre-treated water is pumped from the refinery to a filtration 
plant for further treatment prior to distribution for domestic use. Filtration is 
provided by two horizontal steel pressure filters with a rated capacity of 500 gpm 
each. Filter media is silica sand. The pre-treated water is pumped through the 
filters at an approximate pressure of 46 psi and discharges through a dedicated 
line to the 75,000 gallon elevated storage tank. The elevated storage is used to 
supply backwash water for the filters. Filter backwash is manually initiated and 
generally required every other day. Backwash wastewater is conveyed to the 
existing sewer system. The pressure filters have been in service for approximately 
70 years. According to operating records, the filters do not always meet the 0.5 
NTU turbidity limits. 

B. Recommended Treatment Improvements 
The existing steel pressure filters have served Sinclair for many more years than 
would normally be expected from packaged filter units such as these. It is 
reasonable to expect that they will require significant increasing maintenance to 
keep them in service in the near future. In addition, while they were an 
acceptable technology for less stringent water quality requirements, they are not 
capable of producing a consistent product water to comply with the new 
particulate requirements of the recent update to the Safe Drinking Water Act. 
For these primary reasons, it was concluded that improvements to the potable 
water treatment system were necessary. 

C. Water Treatment Plant Design Criteria 
The following general design criteria were used for the evaluation and 
preliminary design/costing of the treatment options. 

Coagulation/Flocculation 

Alum was assumed as the primary coagulant, at a dosage of 30 mg/I. Coagulant 
aid polymer was assumed at a 1 mgll dosage. In order for the rapid mix to provide 
a velocity gradient of 900/sec with 30 second detention time, a motor of 
approximately 3 HP per MGD nominal capacity is required. The flocculation 
used was two-stage with a combined detention time of 30 minutes. The 
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flocculator drives are variable speed and provide a velocity gradient of up to 
70/sec, requiring 1/2 HP per nominal MGD per drive. It is assumed the water has 
adequate alkalinity and therefore supplemental alkali (e.g., lime, soda ash, 
caustic) would not be required. 

Sedimentation 

For the smaller plant (0.50 MGD) the basins would be rectangular with steeply 
sloped hoppers for gravity sludge removal. It has been assumed that they would 
be equipped with tube or plate settlers. The larger treatment plants (the 1.5, 1.8 
MGD and Rawlins pretreatment) would include mechanical sludge collection 
equipment instead of the hopper bottom. 

Filtration 

Two multi-media (anthracite/sand/garnet sand) filters in concrete basins were 
assumed and based on the following criteria: 

• Loading rate of approximately 4 gpm/sq.ft. 
• Backwash capability of 18 gpm/sq.ft. 
• maximum backwash duration of fifteen minutes 

Additionally, the backwash supply (in conjunction with chlorine contact of treated 
water) would be located in concrete clearwell below the filters. This baffled 
concrete tank represents the lowest level under the entire plant. The backwash 
waste storage would provide for decant recycling and sludge discharge into the 
sanitary sewer system. 

Chlorine Disinfection 

The anticipated dosage of chlorine is 2 mg/1 with a 30 minute minimum detention 
time. 

High Service Pumps 

Two pumps operating in lead/lag manner based on the water level of the storage 
tank. Approximately 140 feet ofTDH exists at the town. 
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Existing Pre-treatment at River 

The criteria for the existing raw water pre-treatment are as follows: 

• 2,000 gpm capacity 
• Chemical coagulation and sedimentation 
• Water softening 
• Chlorine disinfection 

The sludge handling is assumed adequate to manage additional solids from filter 
backwash. It appears that the existing pumps have adequate head to load the 
filter plant in town. 

Existing Transmission Pipelines 

The existing transmission pipeline criteria are as follows: 

• 5-1/4 mile length (approximate) 
• 12-inch diameter ACP 
• 1,000 gpm nominal capacity 
• 100 feet estimated friction loss in pipeline 
• 165 feet approximate static head between the river and town 

D. Filtration System Replacement 
It is recommended that the existing pressure filters be replaced with gravity multi
media filters of concrete construction. The improvement under this scenario 
would include a new clearwell to provide for adequate chlorine contact time and 
reserve backwash water. Finished water pumping would be from the new 
clearwell directly into the distribution system. 

Because of the reported consistently high quality water that is delivered from the 
existing pre-treatment system (average turbidity of 3 to 6 NTU), it was concluded 
that continuing to use it as the preliminary step (flocculation/sedimentation) to 
the domestic water treatment system was appropriate. A gravity multi-media 
filtration system is the industry standard for producing high quality water and also 
for allowing the maximum operational flexibility to comply with ever increasing 
water quality requirements. 
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With a peak day design flow of 500,000 gpd, two 7-foot square filters provide a 
reasonably conservative surface loading rate. 

Recommended improvements also include housing the new filtration system in a 
new building/superstructure. 

E. Complete Treatment System Replacement 
An alternative for the water treatment improvements was evaluated which 
included full conventional water treatment process, i.e., complete chemical 
addition with rapid mix, flocculation, sedimentation, and multi-media gravity 
filtration. This alternative allowed for greater flexibility in locating the treatment 
plant by not having to rely on the existing pre-treatment facilities. 

F. Phased Water Treatment Improvements 
In development of the preliminary design concepts for replacement of the existing 
filtration system and the complete conventional water treatment alternatives, it 
was concluded that a "third option" was available which could provide Sinclair the 
maximum flexibility and options for their water treatment plant layout. With 
properly master planned and designed facilities, the two new filters, clearwell and 
pumps could be designed/constructed using the existing refinery pre-treatment 
facilities, with the opportunity available at any time in the future to add the 
necessary processes to convert it to a conventional treatment process. The 
additional treatment processes (chemical feed and rapid mix, flocculation and 
sedimentation facilities) could be economically added at any time in the future. 
The phased approach would defer capital investment while still leaving the 
opportunity to economically add these facilities should the contractual 
arrangement with the refinery change or the existing pre-treatment facilities be 
abandoned. It is our recommendation that any planning or design for water 
treatment plant improvements in town incorporate this phased potential. 

G. Rawlins' Pre-treatment System 
The existing Rawlins Water Treatment Plant employs diatomaceous earth (DE) 
filtration. The use of diatomaceous earth filtration is generally only considered 
for treatment of surface waters with less than a 10 NTU raw water turbidity. The 
accepted design practice is to exclude the use of diatomaceous earth filters from 
consideration whenever: 
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• Raw water turbidities are greater than 10 NTU, 

• Color removal is a consideration in treatment, 

• The raw water has high algae counts. 

Rawlins has reported periods of poor DE filter performance due to variations in 
raw water quality. The primary problems are a result of high algae counts. 
Because of this, pre-treatment facilities to be located at the Rawlins Water 
Treatment Plant were evaluated. The proposed ultimate design capacity for the 
water treatment plant is to be 12 MGD, and facilities were evaluated for pre
treatment of the entire raw water flow. 

Our evaluation considered pre-treatment facilities which include chemical 
addition with rapid mix, coagulation/flocculation, followed by sedimentation. 
Because of the high flow rates and resultant sludge volumes, the sedimentation 
step should include mechanical sludge removal equipment. The preliminary 
design was based on the use of clariflocculators due to the economy of combining 
the flocculation and sedimentation in a single tank. Costs included dome covers. 

Ten state standards expressly exclude consideration of DE filters for raw waters 
with high algae counts or high turbidity. Experience has shown that pre
treatment is not always adequately effective in extending the duration of DE filter 
runs. Therefore, it is recommended that a pilot plant study be conducted on any 
proposed pre-treatment processes to determine their efficacy prior to final 
design/construction. The pilot study should consider alternative chemicals and 
their effectiveness on the duration, filter rates, head loss, slurry feed rates, and 
particulate removal effectiveness. 

Cost estimates which were developed were based on minimal information. As 
indicated above, a pilot plant study will be required to refine the cost estimates. 
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VI. Ft. Steele Water Supply System 

A. Background 
This system was constructed by the Union Pacific Railroad in 1898. The City of 
Rawlins acquired the system in 1965. When the water right transfer was made, 
the priority date of 1900 remained intact. The capacity of the system was limited 
to 1.3 million gallons per day (mgd) or 2.0 cubic feet per second (cfs). The priority 
date of 1900 precedes all the Bureau of Reclamation projects so the water right is 
very secure. 

B. Existing System 
The river intake is located near Ft. Steele and consists of a screened intake with 
two pre-sedimentation basins. The river pumping station consists of two electric 
100 horsepower pumps which could deliver approximately 1.5 mgd each. The 
station also had two diesel driven pumps for standby. The water was delivered to 
Sinclair in two 10-inch cast iron pipelines. 

The water was delivered to a 500,000 gallon ground level tank at Sinclair. A 
booster pump station with two electric 100 HP pumps boosted the water to 
Rawlins. Two pipelines, ten inch and twelve inch, conducted water to two 500,000 
gallon storage tanks at the rail yards. The pipelines were constructed immediately 
south of the Union Pacific Railroad tracks from Ft. Steele to Rawlins. 

The water historically was then pumped directly into the Rawlins distribution 
system at the rail yards. When the City of Rawlins constructed the water 
treatment plant south of the City, the plan was to deliver the water to this plant 
for treatment. The Thayer pumping station and storage tank were constructed for 
this purpose. The station was never used for this purpose because of excessive 
maintenance problems on the pipelines from Ft. Steele. 

One of the pipelines from Sinclair to Rawlins is presently utilized to deliver 
treated water to the Burns truck stop at Sinclair, as well as a back-up supply for 
Sinclair. The water is supplied to this pipeline from a connection to the 
distribution system at the rail yards. A pressure reducing valve at the rail yards 
limits pressure in the pipeline to safe levels. The connection to Sinclair is made in 
the vicinity of the existing pressure filters and storage tank. 
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c. Future Usage 
The City of Rawlins is very interested in preserving their 1900 water right for 1.3 
mgd from the North Platte River. The City is also interested in serving customers 
in East Rawlins and Sinclair. The existing pipeline rights-of-way paralleling the 
Union Pacific Railroad from Ft. Steele to Rawlins are also valuable. Alternatives 
which meet the interests of the City of Rawlins will be analyzed. 

VI-2 



VII. Alternative Analyses 



VII. Alternative Analyses 

A. General 
A list of alternatives to be studied were developed in meetings with the Town of 
Sinclair, City of Rawlins, Sinclair Refinery, and the WWDC. This initial list of 
alternatives included alternatives which only addressed Sinclair's problems or 
Rawlins' problems. In addition, alternatives which addressed both communities' 
problems in combined systems were analyzed. Each alternative is discussed with 
preliminary design and cost estimates developed. 

B. Alternative 1 
This alternative addresses the Town of Sinclair's water problems. The 
improvements would include a 300,000 gallon storage tank located on the bluffs 
approximately one mile west of town. The tank is recommended to be a buried 
concrete tank as previously discussed. A 12-inch pipeline would be constructed 
from the tank to the town system. Improvements to the town distribution system 
would be made to insure adequate fire flows to all parts of town, as previously 
discussed. The installation of meters was included in the costs. 

A new water filtration plant would be constructed in the vicinity of the existing 
tank and filtration plant, as previously discussed. This new plant would have a 
capacity of 500,000 gallons per day (350 gallons per minute). The plant would 
include clear well (storage) and high service pump station to pump the water into 
the system. The present pre-treatment system at the river would continue to be 
an integral portion of the treatment process. 

The proposed improvements are shown on the drawing on page VII-9. The total 
estimated project costs are $1,600,000, as shown on the cost estimate on page VII-
10. 

c. Alternative 2 
This alternative also addresses the Town of Sinclair's water problems. The 
improvements would include the 300,000 gallon water storage tank, 12-inch 
pipeline to town, and in-town improvements, as previously discussed in 
Alternative 1. 
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This alternative differs from the previous alternative by the location of the new 
500,000 gallon per day water filtration plant at the river near the existing pre
treatment system. The plant would utilize pre-treated water from the existing 
system. A new pump station and new 8-inch pipeline to town would deliver 
treated water to the town system. 

This alternative has the advantage of locating the filtration plant near the existing 
pre-treatment plant for efficiency. The new pipeline would reduce the demands 
on the existing pipelines to the refinery, which are the limitation on delivery 
capacity presently. 

The proposed improvements are shown on the drawing on page VII-II. The total 
estimated project costs are $2,800,000, as shown on the cost estimate on page VII-
14. 

D. Alternative 2A 
This alternative is similar to alternative 2 in that a new filtration plant would be 
located at the river. The tank and in-town improvements would be similar to the 
previous alternatives. The difference for this alternative would be that the water 
filtration plant would be sized at 1,500,000 gallons per day (1,050 gallons per 
minute). One of the existing pipelines from the river to the refinery would be 
used strictly for pumping treated water to the refinery and town. The larger 
capacity would also allow downsizing of the water storage tank to 250,000 gallons. 

The primary advantage of this alternative is the utilization of one of the existing 
pipelines for treated water delivery. An obvious disadvantage is producing fully 
treated water for refinery use beyond the needs of the town, and relying on the 
older transmission pipelines for potable water delivery. 

The proposed improvements are shown on the attached drawing. The total 
estimated costs are $1,900,000, as shown on the attached cost estimate. 

E. Alternative 3 
This alternative addresses the City of Rawlins' need to reactivate the Ft. Steele 
water right. The location of the diversion from the river is proposed to be 
relocated near the Sinclair golf course. This location has substantially less 
pipeline length than the existing Ft. Steele site. A 1,300,000 gallon per day (900 
gallons per minute) river intake and pump station would be constructed. A 12-

VII-2 



inch pipeline would conduct flows to a booster pump station located at Sinclair. 
From this location, the flow would be pumped to the existing Thayer pump station 
in Rawlins, which is not in use. The Thayer station would boost the water to the 
existing water treatment plant (WTP). A section of 16-inch delivery pipeline near 
the WTP would also be replaced. 

A 12 million gallon per day pre-treatment plant would be constructed near the 
existing WTP. This pre-treatment plant would be sized to pre-treat all flows 
before entering the existing filtration plant. 

A treated water pipeline from the Rawlins' distribution system to serve east 
Rawlins would be constructed. A 12-inch pipe was assumed, which would deliver 
fire flows. 

The proposed improvements are shown on the drawing on page VII-IS. The total 
estimated project costs are $9,400,000, as shown on the cost estimates on page 
VII-16. 

F. Alternative 4 
This alternative also addresses Rawlins' Ft. Steele water right. This alternative 
differed from the previous alternative in that a full water treatment plant would 
be built at the North Platte River. Treated water would be pumped directly into 
the Rawlins' distribution system. 

The City of Rawlins was opposed to this alternative because of the necessity for 
another water treatment plant. Consequently, it was dropped from consideration. 

G. Alternative 5 
This alternative proposed transfer of the Ft. Steele water right to the upper 
portion of Sage Creek where water could be diverted into the existing Rawlins' 
system. This potential transfer was discussed with Wyoming Board of Control 
personnel. The potential for successful transfer is virtually nil due to extensive 
existing water rights on lower Sage Creek. Consequently, this alternative was not 
pursued further. 
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H. Alternative 6 
This alternative is a combined system that addresses both the Town of Sinclair 
and City of Rawlins' concerns. The system would include a river intake located 
near the Sinclair golf course. The Rawlins' Ft. Steele water right of 1.3 mgd would 
be transferred to that location, as well as 0.5 mgd of Sinclair's water rights. For 
this alternative, a full water treatment plant for 1.8 mgd would be constructed at 
the river location. A pump station at the WTP would pump water through a 12-
inch pipeline to the Town of Sinclair. At Sinclair, a connection to deliver treated 
water to the Sinclair system would be made. This connection would have the 
capacity to deliver up to 1,000 gpm to the Town. A booster pump station would 
be constructed to deliver the remainder of the water to the City of Rawlins' 
system. A 12-inch pipeline would be constructed for the delivery. 

The Town of Sinclair would construct a 250,000 gallon storage tank on the bluffs 
west of town. The tank would be connected to the town distribution system with a 
12-inch pipeline. Improvements to the town distribution system would be made to 
improve fire flow capability. 

The proposed improvements are shown on the drawing on page VII-17. The total 
estimated project costs are $7,125,000, as shown on the cost estimate on page VII-
18. 

I. Alternative 7 
This alternative is a combined system for both communities. A river intake and 
raw water pump station with capacity of 1.8 mgd would be constructed near the 
Sinclair golf course. A 12-inch pipeline would conduct water to a booster pump 
station at Sinclair. The booster pump station would pump the water through a 12-
inch pipeline to the existing Thayer pump station at Rawlins. The Thayer station 
would then boost the water to the existing storage reservoir at the WTP. A 
portion of the 16-inch delivery pipeline would be replaced. 

A pre-treatment system would be constructed to clarify all raw water supplies. A 
system with a capacity of 12 mgd to meet future needs would be constructed. 

Treated water from the Rawlins' system would be carried in a 12-inch pipeline 
through east Rawlins to Sinclair. The water would either be delivered to a new 
storage tank or connected to the distribution system near the existing tank. 
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A 250,000 gallon storage tank would be constructed on the bluffs west of Sinclair 
and connected to the town distribution system by a 12-inch pipeline. 
Improvements to the town distribution system would be made to improve fire flow 
capacity. 

The proposed improvements are shown on the drawing on page VII-19. The total 
estimated project costs are $11,000,000, as shown on the cost estimates on page 
VII-20. 

J. Alternative 8 
This alternative involved a combined system for Sinclair and Rawlins that would 
utilize the existing Sinclair intake and pre-treatment system. The capacity of the 
system would be upgraded to handle the RawlinslFt. Steele water right of 1.3 mgd. 
One of the existing pipelines would be used to carry water to a new filtration plant 
in the Town of Sinclair. The treatment plant would supply Sinclair and the 
remainder of the treated water would be piped to Rawlins. 

This alternative was not favored or accepted by any of the involved parties so it 
was not analyzed. 

K. Alternative 9 
This alternative was also a combined system utilizing the existing Sinclair intake 
and pre-treatment system. These facilities would have been upgraded to handle 
the Rawlins' Ft. Steele water right of 1.3 mgd. A filtration plant would be 
constructed at the river to produce treated water for Sinclair and Rawlins. A new 
pi peline would be constructed from the WTP to Sinclair and thence on to 
Rawlins. 

This alternative was not favored or accepted by any of the involved parties so it 
was not analyzed. 

L. Alternative 1 0 
This alternative addresses primarily the needs of Sinclair. A 12-inch treated 
water pipeline from Rawlins to Sinclair would be constructed. Two methods of 
delivering water to Sinclair were investigated. The water could be delivered to 
the vicinity of the existing tank and filtration plant. This method separates supply 
and storage, which is the most efficient layout. The second method is to deliver 

VII-5 



water directly to the storage tank. This method passes all water through the tank 
to maintain fresher water in the tank. The cost estimates for this alternative were 
based on the first method of supply. 

A 250,000 gallon storage tank would be constructed on the bluffs west of Sinclair. 
A 12-inch pipeline would carry water from the tank to the town distribution 
system. Improvements to the town distribution system would be made to improve 
fire flow capability. 

The proposed improvements are shown on the drawing on page VII-21. The total 
estimated project costs are $2,450,000, as shown on the cost estimate on page VII-
22. 

M. Alternative 11 
This alternative would be a system which would incorporate a combined river 
intake near the Sinclair golf course. The Town of Sinclair and City of Rawlins 
would have separate systems past that point. The Rawlins portion of the project 
would be the same as for Alternative 3. 

The Sinclair portion of the project would include a 1.5 mgd pre-treatment and 
filtration plant at the river with a pump station. The pump station would utilize 
one of the existing pipelines to carry treated water to town. A 250,000 gallon 
storage tank would be constructed on the bluffs west of town. A 12-inch pipeline 
would convey water to town. Improvements to the distribution system would be 
made to improve fire flows. 

The proposed improvements are shown on the drawing on page VII-23. The total 
estimated project costs are $12,100,000, as shown on the cost estimate on page 
VII-24. 

N. Additional Alternative Analyses 
Additional alternatives to be analyzed were requested by the Town of Sinclair and 
City of Rawlins. These alternatives were combined systems that met the needs of 
both communities. Treated water would be supplied to Sinclair from the Rawlins 
system. Two of the alternatives also would supply fire protection flows to the 
Sinclair refinery which could make alternate funding sources available. These two 
alternatives would supply untreated water to the refinery for fire flows. The 
potable systems would have to be segregated from the fire systems to utilize the 
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flows. A design flow of 2.0 mgd (million gallons per day) from the North Platte 
River was utilized, which would be comprised of the Rawlins' Ft. Steele water 
right of 1.3 mgd and 0.7 mgd of Sinclair's territorial water rights. Three 
alternatives were analyzed for delivery of this water to the Rawlins Water 
Treatment Plant (WfP). These included river intake and pump station locations 
at the Sinclair golf course, Ft. Steele, and near Sage Creek. None of the 
additional alternatives included the 12 MGD pre-treatment plant at the existing 
Rawlins WTP. All of the additional alternatives utilize treated water from 
Rawlins to supply the Town of Sinclair. These costs have been separated for the 
cost estimates. 

1. Treated Water Delivery and Distribution 

The methods of delivery of treated water from Rawlins to the Town of Sinclair are 
the same for all three previous alternatives. The system, as shown on the drawing 
on page VII-37, would include a 12-inch PVC water delivery pipeline to a 250,000 
gallon storage tank located west of Sinclair. A 12-inch pipeline would deliver 
water from the tank to Sinclair. In-town improvements to the distribution system 
would be made to adequately distribute the water. It was also assumed that 
meters would be installed in Sinclair. 

The costs for the delivery pipeline from Rawlins to the storage tank and the 
storage tank and in-town improvements were estimated separately. The 
estimated costs for the pipeline to the tank are $1,700,000. The estimated costs of 
the tank and in-town improvements was $950,000. The cost estimates are shown 
on pages VII-38 and VII-39. 

2. Alternatives 7 A and 78 

The first alternatives (7A and 7B) involve pumping from locations near the 
Sinclair golf course, as shown on pages VII-25 and VII-27. These alternatives 
involve delivery of water for fire flows to the Sinclair Refinery, as well as delivery 
of water to the Rawlins WTP. Two methods of achieving this were investigated. 
Alternative 7A would involve one pump station at the Platte River intake with a 
14-inch high pressure pipe to the existing Thayer pump station. Untreated water 
for fire flows could be delivered to the refinery by utilizing a pressure reducing 
control valve. The existing Thayer pump station would be re-activated to deliver 
flows to the WTP. A portion of the 16-inch delivery pipeline would also have to 
be replaced. 
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The second method (alternative 7B) would be similar except that a booster pump 
station would be constructed at Sinclair. This station would also include fire 
pumps for the refinery. This method would allow the usage of PVC pipe because 
of reduced pressures. The estimated costs of alternative 7 A are $5,325,000 and 
the costs of alternative 7B are $5,275,000. The proposed improvements are shown 
on the attached drawing. The cost estimates are shown on pages VII -26 and VII-
28. 

The total combined costs including treated water delivery to Sinclair and Sinclair 
improvements including the storage tank and distribution improvements are 
$7,975,000 for alternative 7 A and $7,925,000 for alternative 7B. 

3. Alternatives 13A and 138 

The second alternatives (13A and 13B) are similar to Alternatives 7 A and 7B 
except that the intake location would remain at Ft. Steele. The other components 
of the alternative remain the same, as shown on the drawings on pages VII-29 and 
VII -31. The estimated costs for alternative 13A are $6,000,000 and the estimated 
costs for alternative 13B are $5,700,000, as shown on pages VII-30 and VII-32. 

The total combined costs including treated water delivery to Sinclair and Sinclair 
improvements including the storage tank and distribution improvements are 
$8,650,000 for alternative 13A and $8,350,000 for alternative 13B. 

4. Alternatives 12A and 128 

The third alternatives (12A and 12B) involve pumping from the Platte River 
upstream of Sage Creek, as shown on the drawings on pages VII-33 and VII-35. 
The water would be delivered into the existing Sage Creek pipeline, which is 
located near the Sage Creek Road. This location could also lend itself to the use 
of an alluvial well field, which could yield better quality water. Testing of the 
alluvium would be needed to determine the suitability. Alternative 12A would 
involve one pump station at the Platte River and a 14-inch high pressure pipe to 
the existing Sage Creek pipeline. Alternative 12B would be similar except that a 
booster pump station would be constructed to allow usage of more economical 
PVC pipe. This alternative would require obtaining rights-of-way across private 
land for much of the pipeline's length. The estimated costs for alternative 12A 
are $5,650,000 and the estimated costs for alternative 12B are $5,525,000. The 
proposed improvements are shown on the attached drawings. The cost estimates 
are shown on pages VII-34 and VII-36. 
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The total combined costs including treated water delivery to Sinclair and Sinclair 
improvements including the storage tank and distribution improvements are 
$8,300,000 for alternative 12A and $8,175,000 for alternative 12B. 
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I Sine/air Project I 
Alternate 1 - Total Project Costs 

I ! 

! 
I 

Preparation of Final Designs and Specifications ! I $100,000 I 

Pennitting and Mitigation I $10,000 
Legal Fees i ! $10,000 
Acquisition of Access and Rights-of-Way 

I I 
I $25,000 I I ! 

: I I f 

i : I , 
I 

Cost of Project Components ! I i ; 

Item I ! Cost I 
I I 

\ 
I I 

Booster Pump Station Modifications i $5,000 
0.5 MGD Filtration Plant I $400,000 I 

Treated Water Pumping Station I $25,000 
Storage Tank and Piping I i $430,000 
In-Town Piping Improvements I I $75,000 
Control System I i i $30,000 
Demolition ! ! $25,000 
Meters l $150,000 

I I 
Construction Cost Subtotal #1 : $1,140,000 

1 
10% Engineering = CCS#1 x 10% $114,000 
Subtotal #2 I $1,254,000 i 
15% Contingency = Subtotal #2 x 15% $188,100 I 

I 
I 

i 
I 

I I :Construction Cost Total $1,442,100 

I 
I ~Project Cost Total $1,587,100 : 

! I I I 
jUse Cost I $1,600,000 
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Sine/air Project 
Alternate 2 - Total Project Costs 

Preparation of Final Designs and Specifications $175,000 
Permitting and Mitigation $25,000 
Legal Fees $25,000 
Acquisition of Access and Rights-of-Way $50,000 

Cost of Project Components 
Item Cost 

Connection to Clarifier $5,000 
0.5 MGD Filtration Plant $400,000 
Pump Station $50,000 
8" Pipeline to Sinclair $800,000 
Storage Tank and Piping $430,000 
In-Town Piping Improvements $85,000 
Control System $30,000 
Demolition $25,000 
Meters $150,000 

Construction Cost Subtotal #1 $1,975,000 

10% Engineering = CCS#1 x 10% $197,500 
Subtotal #2 $2,172,500 I 

-"-
15% Contingency = Subtotal #2 x 15% $325,875 I 

Construction Cost Total $2,498,375 
Project Cost Total $2,773,375 

Use Cost i $2,800,000 
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Sine/air Project 
Alternate 2A - Total Project Costs 

Preparation of Final Designs and Specifications $125,000 
Pennitting and Mitigation $10,000 
Legal Fees $10,000 
Acquisition of Access and Rights-of-Way $25,000 

Cost of Project Components 
Item Cost 

Booster Pump Station Modifications $10,000 
1.5 MGD Filtration Plant $600,000 
Treated Water Pumping Station $50,000 
Storage Tank and Piping $410,000 
In-Town Piping Improvements $75,000 
Control System $30,000 
Demolition $25,000 
Meters $150,000 

Construction Cost Subtotal #1 $1,350,000 

10% Engineering = CCS#1 x 10% $135,000 
Subtotal #2 $1,485,000 
15% Contingency = Subtotal #2 x 15% $222,750 

Construction Cost Total $1,707,750 
Project Cost Total $1,877,750 

I 

Use Cost $1,900,000 
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Rawlins Project 
Alternate 3 - Total Project Costs 

Preparation ot Final Designs and Specifications $500,000 
Permitting and Mitigation $50,000 
Legal Fees $25,000 
Acquisition ot Access and Rights-ot-Way $50,000 

Cost ot Project Components 
Item Cost 

Intake & Pump Station $300,000 
Raw Water Pipeline $2,775,000 
Booster Pump Station $100,000 
RR CrOSSings $90,000 
Pre-Treatment System $3,000,000 
Treated Water Pipeline $630,000 
Control System $20,000 

I 

I Construction Cost Subtotal #1 $6,915,000 ! 

10% Engineering = CCS#1 x 10% $691,500 
i Subtotal #2 I $7,606,500 
i 15% Contingency = Subtotal #2 x 15% : $1,140,975 ' 

I iConstruction Cost Total I $8,747,475 
1 Project Cost Total $9,372,475 

! 

I :Use Cost I $9,400,000 
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Combined Project 
Alternate 6 - Total Project Costs 

Preparation of Final Designs and Specifications $400,000 
Permitting and Mitigation $50,000 
Legal Fees $25,000 
Acquisition of Access and Rights-of-Way $50,000 

Cost of Project Components 
Item Cost 

River Intake $190,000 I 
1 .8 MGD Full Water Treatment Plant $1,400,000 
Pump Station $145,000 I 
12" Pipeline to Sinclair $1,315,000 
Booster Pump Station I $145,000 i 
Connection to Sinclair System $50,000 i 

12" Pipeline to Rawlins $1,190,000 ! 

RR Crossings $90,000 I 

Storage Tank and Piping $410,000 i 

In-Town Piping Improvements I $75,000 ! 

Control System I $30,000 I 

Demolition $25,000 
Meters I I $150,000 : 

Construction Cost Subtotal #1 : $5,215,000 ! 

l 
10% Engineering = CCS#1 x 10% i $521,500 
Subtotal #2 I $5,736,500 I I 

15% Contingency = Subtotal #2 x 15% i $860,475 : 

I 
! 

i i 
I Construction Cost Total I $6,596,975 

Project Cost Total $7,121,975 

i I 
,Use Cost ! $7,125,000 
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Combined Project 
Alternate 7 - Total Project Costs 

Preparation ot Final Designs and Specifications $550,000 
Permitting and Mitigation $50,000 
Legal Fees $25,000 
Acquisition ot Access and Rights-ot-Way $50,000 

Cost of Project Components 
Item Cost 

River Intake & Pump Station $335,000 
12" Pipeline to Rawlins WTP $2,775,000 
Booster Pump Station $175,000 
Pre-treatment System $3,000,000 
12" Treated Water Pipeline to Sinclair $1,020,000 
Connection to Sinclair $50,000 
RR CrOSSings $90,000 
Storage Tank and Piping $410,000 
In-Town Piping Improvements $75,000 
Control System $30,000 
Demolition $25,000 
Meters $150,000 

Construction Cost Subtotal #1 $8,135,000 

10% Engineering = CCS#1 x 10% $813,500 
Subtotal #2 $8,948,500 
15% Contingency = Subtotal #2 x 15% $1,342,275 

Construction Cost Total $10,290,n5 
Project Cost Total $10,965,775 

Use Cost $11,000,000 
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Sine/air Project I 
I 

Alternate 10 - Total Project Costs 

Preparation of Final Designs and Specifications $125,000 
Permitting and Mitigation $25,000 
Legal Fees $10,000 
Acquisition of Access and Rights-of-Way $25,000 

Cost of Project Components 
Item Cost 

Connection to Rawlins System $5,000 
12" Pipeline to Sinclair $1,020,000 
RR Crossings $45,000 
Connection to Sinclair $50,000 
Storage Tank & Piping $410,000 
In-Town Piping Improvements $75,000 
Control System $10,000 
Demolition $25,000 
Meters $150,000 

Construction Cost Subtotal #1 I $1,790,000 

i 
10% Engineering = CCS#1 x 10% $179,000 
Subtotal #2 $1,969,000 
15% Contingency = Subtotal #2 x 15% $295,350 

Construction Cost Total I $2,264,350 

I Project Cost Total $2,449,350 

IUse Cost I $2,450,000 
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Combined Project 
Alternate 11 - Total Project Costs 

Preparation of Final Designs and Specifications $700,000 
Permitting and Mitigation $50,000 
Legal Fees $25,000 
Acquisition of Access and Rights-of-Way $50,000 

Cost of Project Components 
Item Cost 

River Intake $190,000 
1.5 MGD Full Treatment Plant $1,250,000 
Sinclair Pump Station $50,000 
Upgrade Booster Pump Station $10,000 
Storage Tank & Piping $410,000 
In-Town Piping Improvements $75,000 
Control System $35,000 
Demolition $25,000 
Rawlins Pump Station $125,000 
12" Pipeline to Rawlins $2,775,000 
Booster Pump Station $100,000 
Pre-Treatment System $3,000,000 
RR Crossings $90,000 
12" Treated Water Pipeline to E. Rawlins $630,000 ---
Meters $150,000 

Construction Cost Subtotal #1 $8,915,000 

10% Engineering = CCS#1 x 10% $891,500 
Subtotal #2 $9,806,500 
15% Contingency = Subtotal #2 x 15% $1,470,975 

Construction Cost Total $11,277,475 
Project Cost Total $12,102,475 

Use Cost $12,100,000 
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Combined Project - Sinclair Pump Station 
Alternate 7 A - Total Project Costs 

Preparation of Final Designs and Specifications $350,000 
Pennitting and Mitigation $50,000 
Legal Fees $25,000 
Acquisition of Access and Rights-ot-Way $50,000 

Cost ot Project Components 
Item Cost 

River Intake $190,000 
River Pump Station $250,000 
14" Pipeline to Sinclair (DIP) $1.520.000 
14" Pipeline to Thayer Station (DIP) $1,190,000 
18" Pipeline to WTP (DIP) $540,000 
Connection to Sinclair Refinery $50,000 
RR Crossings $50,000 
Control System $30,000 

Construction Cost Subtotal #1 $3,820,000 

10% Engineering = CCS#1 x 10% $382.000 
Subtotal #2 $4,202,000 
15% Contingency = Subtotal #2 x 15% $630,300 

Construction Cost Total $4,832,300 
Project Cost Total $5}307,300 

Use Cost $5,325,000 

VII-27 



:5 
~ 
I 

~ 

SINCLAIR IJATER SUPPLY MASTER PLAN 

AL TERNATIVE MAP 
10 

11 100.000 

229.4 
~--------------------------------------------------------------______________________________ ~ __________ L-________ ~ ______ ~ 



Combined Project - Sinclair Pump Station I 
I 

Alternate 78 - Total Project Costs 

Preparation of Final Designs and Specifications $400,000 
Permitting and Mitigation I $50,000 
Legal Fees I I $25,000 
Acquisition of Access and Rights-ot-Way I $50,000 I 

I I 
! 

Cost of Project Components I 
Item I r I Cost ! 

i ! 
River Intake I $190,000 
River Pump Station I I $175,000 
14" Pipeline to Sinclair (PVC) I $1,330,000 I 
14" Pipeline to Thayer Station (PVC) $1,190,000 
16" Pipeline to WTP (PVC) i $480,000 
Booster Pump Station 1 $300,000 
RR Crossings $50.000 
Control System $30,000 

I 
Construction Cost Subtotal #1 ; $3,745,000 I 

100/0 Engineering = CCS#1 x 10% $374,500 
I Subtotal #2 $4,119,500 
115% Contingency = Subtotal #2 x 15% $617,925 
! I I 
i I I 
I I Construction Cost Total $4,737,425 i 

Project Cost Total $5,262A25 
I 

Use Cost I $5,275,000 
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Combined Project - Fort Steele Replacement 
Alternate 13A - Total Project Costs 

Preparation of Final Designs and Specifications $350,000 
Pennitting and Mitigation $50,000 
Legal Fees $25,000 
Acquisition of Access and Rights-ot-Way $50,000 

I 
Cost of Project Components I 

Item I Cost 

River Intake $190,000 
River Pump Station $250,000 
14" Pipeline to Thayer Station (DIP) $3,200,000 
16" Water Pipeline to Rawlins WTP (DIP) $540,000 
Connection to Sinclair Refinery $50,000 
RR Crossings $50,000 
Control System $30,000 
Demolition I $50,000 

I 

Construction Cost Subtotal #1 $4,360,000 

10% Engineering = CCS#1 x 10% $436,000 
Subtotal #2 $4,7961000 
15% Contingency = Subtotal #2 x 15% $719,400 

i 
I Construction Cost Total $5,515,400 

Project Cost Total $5,990,400 

I 
I Use Cost $6,000,000 
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Combined Project • Fort Steele Replacement 
Alternate 138 - Total Project Costs 

Preparation of Final Designs and Specifications $400,000 
Permitting and MHigation $50,000 
Legal Fees $25,000 
Acquisition of Access and Rights-of-Way $50,000 

Cost of Project Components 
Item Cost 

River Intake $190,000 
River Pump Station $175,000 
14" Pipeline to Sinclair (PVC) $1,610,000 

. Sinclair Booster Pump Station $300,000 
14" Water Pipeline to Thayer Station (PVC) $1,190,000 
RR Crossings $50,000 
18" Pipeline to WTP (PVC) $480,000 
Control System $30,000 
DemolHion $50,000 

Construction Cost Subtotal #1 $4,075,000 

10% Engineering = CCS#1 x 10% $407,500 
Subtotal #2 $4,482,500 --
15% Contingency = Subtotal #2 x 15% $672,375 

Construction Cost Total $5,154,875 
Project Cost Total $5,679,875 

Use Cost $5,700,000 
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Combined Project - Sage Creek Pump Station 
Alternate 12A - Total Project Costs 

Preparation of Final Designs and Specifications $300,000 
Permitting and Mitigation $50,000 
Legal Fees $25,000 
Acquisition of Access and Rights-of-Way $100,000 

Cost of Project COmponents 
Item Cost 

River Intake $190,000 
IRiver Pump Station $250,000 
14" Raw Water Pipeline (DIP) $3,600,000 
Control System $30,000 

Construction Cost Subtotal #1 $4,070,000 

10% Engineering = CCS#1 x 100/0 $407,000 
Subtotal #2 $4,477,000 
15% Contingency = Subtotal #2 x 15% $671.550 

Construction Cost Total $5,148,550 
Project Cost Total $5,623,550 

Use Cost $5,650,000 
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Combined Project - Sage Creek Pump Station 
AHemate 128 - Total Project Costs 

Preparation of Final Designs and Specifications $350,000 
Permitting and Mitigation $50.000 
Legal Fees $25,000 
Acquisition of Access and Rights-of-Way. $100,000 

Cost of Project Components 
Item Cost 

River Intake $190,000 
River Pump Station $175,000 
14" Raw Water Pipeline (PVC) $3,330,000 
Booster Pump Station $225,000 
Control System $30,000 

Construction Cost Subtotal #1 $3,950.000 

10% Engineering = CCS#1 x 1 COlo $395.000 
Subtotal #2 $4,345,000 
15% Contingency = Subtotal #2 x 15% $651,750 

Construction Cost Total $4,998,750 
Project Cost Total ~5,521,750 

Use Cost $5,525,000 
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Sine/air Project 
All Alternate· Delivery Costs 

Preparation of Final Designs and Specifications $75,000 
Pennitting and Mitigation $25,000 
Legal Fees $10,000 
Acquisition of Access and Rights-of-Way $25,000 

Cost of Project Components 
Item Cost 

Connection to Rawlins System $5,000 
12- Pipeline to Sinclair Tank $1,050,000 
RR Crossings $45,000 
COMection to Sinclair Tank $25,000 
1.s0 Crossing $90,000 
Control System $20,000 

Construction Cost Subtotal #1 $1,235,000 

10% Engineering = CCS#1 x 10% $123,500 
Subtotal #2 $1,358,500 
15% Contingency = Subtotal #2 x 15% $203,775 

Construction Cost Total $1~562,275 
Project Cost Total $1,697,275 

Use Cost $1,700,000 
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Sine/air Project 
All Alternate - Town Costs 

Preparation of Final Designs and Specifications $50,000 
Permitting and Mitigation $10,000 
Legal Fees $10,000 
Acquisition of Access and Rights-of-Way $25,000 

Cost of Project Components 
Item Cost 

Storage Tank & Piping $410,000 
In-Town Piping Improvements $75,000 I 

Control System $10,000 
Demolition $25,000 
Meters $150,000 

Construction Cost Subtotal #1 $670,000 

10% Engineering = CCS#1 x 10% $67,000 
Subtotal #2 $737,000 
15% Contingency = Subtotal #2 x 15% $110,550 

Construction Cost Total $847,550 
Project Cost Total $942,550 

Use Cost $950,000 
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VIII. Summary 

A. Water Supply and Water Needs 
The Town of Sinclair owns water rights which are reliable and sufficient. A 35-
year design population of 625 was used for projection purposes. Based upon 
historic water usage rates and the population projections, design flows were 
estimated. 

B. Storage Tank 
Storage tank size, type, and location were investigated for the Town of Sinclair. 
The optimum size of tank would be 250,000 to 300,000 gallons, depending upon 
the water supply alternative. The recommended tank type and location is a 
buried concrete tank located on the bluffs approximately one mile west of town. 
A 12-inch pipeline would be needed to carry the water to town. The estimated 
cost of the tank and pipeline is $630,000 for the 300,000 gallon tank. 

c. Distribution System Analyses 
The existing distribution system is relatively old but has useful life remaining. The 
system was modeled using CYBERNET to simulate improvements to incorporate 
new storage and improved distribution and pressures. The cost of the distribution 
system improvements varies from $75,000 to $85,000, depending upon the 
alternative. 

D. Water Treatment 
The existing steel pressure filters have served Sinclair for many more years than 
would normally be expected from packaged filter units such as these. It is 
reasonable to expect that they will require significant increasing maintenance to 
keep them in service in the near future. In addition, while they were an 
acceptable technology for less stringent water quality requirements, they are not 
capable of producing a consistent product water to comply with the new 
particulate requirements of the recent update to the Safe Drinking Water Act. 
For these primary reasons, it was concluded that improvements to the potable 
water treatment system were necessary. 
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It is recommended that the existing pressure filters be replaced with gravity multi
media filters of concrete construction. The improvements under this scenario 
would include a new clearwell to provide for adequate chlorine contact time and 
reserve backwash water. Finished water pumping would be from the new 
clearwell directly into the distribution system. 

E. Ft. Steele Water Supply System 
The existing Ft. Steele water supply system is out of operation due to excessive 
maintenance costs. The water right of 1.3 mgd with priority date of 1900 is 
reliable and valuable. Rawlins has strong interests in maintaining this water right. 

F. Alternative Analyses 
A large number of alternatives were considered with more detailed analyses 
performed on the more favorable alternatives. The alternatives fell into three 
categories. These included alternatives to solve only Sinclair's problems, 
alternatives to solve only Rawlins' problems, and combined alternatives with 
regional approach. The three categories of alternatives are listed below. Only 
those alternatives which were analyzed are summarized. The table on page VIII-3 
summarizes the size, location, and costs of the components of each alternative. 

Alternatives for the Town of Sinclair's Problems 
Alternative 1 

This alternative would include a 300,000 gallon buried concrete storage tank west 
of town, 12-inch pipeline to town from the tank, in-town distribution system 
improvements, and a new 500,000 gallon per day water filtration plant located in 
town with clear well and pump station. The estimated cost for this alternative was 
$1,600,000. 

Alternative 2 

This alternative would include a 300,000 gallon buried concrete storage tank west 
of town, 12-inch pipeline to town from the tank, and in-town improvements. A 
new 500,000 gallon per day water filtration plant located at the river would be 
constructed with a pump station and new 8-inch pipeline to town. The estimated 
cost for this alternative was $2,800,000. 
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Sinclair Improvements Rawlins Improvements 

Alternative Benefits 
Storage WTP 

In-Town Pump 
Pipeline 

River Raw Water Pre-Treat Treated Water 
Total Cost 

Tank Improvements Station Intake Pipeline System Pipeline 

1 Sinclair 0.3MG 
0.5 MGD 

Yes $1.60 M 
In Town - - - - - -

2 Sinclair 0.3MG 
0.5 MGD 

Yes Yes 8 Inch $2.80 M - - - -At River 

2A Sinclair 0.25 MG 
1.5 MGD 

Yes Yes $1.90 M 
At River - - - - -

10 Sinclair 0.25 MG No Yes - - - - - - $2.45 M 

3 Rawlins - - - - - 1.3 MGD 12 Inch 12MGD 12 Inch $9.40 M 

6 Both 0.25 MG 1.8 MGD Yes Yes 12 Inch 12 Inch $7.13 M 

7 Both 0.25 MG - Yes - - 1.8 MGD 12 Inch 12MGD 12 Inch $11.00 M 

11 Both 0.25 MG 1.5 MGD Yes Yes - 1.8 MGD 12 Inch 12MGD 12 Inch $12.00 M 

7A&7B Both 0.25 MG Yes 
2.0 MGD 

14 Inch 12 Inch $7.95 M - - - At Sinclair -
2.0 MGD 

12A & 12B Both 0.25 MG - Yes - 12 Inch At Sage 14 Inch - 12 Inch $8.20 M 
Creek 

2.0 MGD 
13A & 13B Both 0.25 MG - Yes - 12 Inch At Fort 14 Inch - 12 Inch $8.35 M 

Steele 



Alternative 2A 

This alternative would be similar to Alternative 2 except that the water filtration 
plant located at the river would be sized at 1,500,000 gallons per day. One of the 
existing pipelines from the river to town would be used for treated water. The 
estimated cost of this alternative was $1,900,000. 

Alternative 10 

This alternative utilizes treated water from Rawlins to meet Sinclair's needs. A 
12-inch pipeline from Rawlins would supply water. A 250,000 gallon storage tank, 
12-inch pipeline from the tank to town, and in-town improvements would be 
constructed. This alternative has an estimated cost of $2,450,000. 

Alternatives for The City of Rawlins' Problems 
Alternative 3 

This alternative involves a new river intake and pump station for 1.3 mgd located 
near the Sinclair golf course. A 12-inch pipeline would conduct water to the 
existing Thayer pump station in Rawlins, where it would be boosted to the WTP. 
A 12-mgd pre-treatment plant would be constructed for all water supplies. A 
treated water pipeline would be constructed to serve East Rawlins. The 
estimated costs are $9,400,000. 

Combined Alternatives for Both Communities 
Alternative 6 

This combined system would include a river intake near the Sinclair golf course, a 
full WTP for 1.8 mgd, and a pump station to pump through a 12-inch pipeline. 
Treated water would be delivered to Sinclair with the remainder of the water 
pumped on to Rawlins. A 250,000 gallon storage tank, connecting pipeline, and 
in-town improvements would be constructed at Sinclair. The estimated cost is 
$7,125,000. 

Alternative 7 

This combined system would include a river intake near the golf course, pump 
station, and 12-inch pipeline for 1.8 mgd to the Thayer pump station. The raw 
water would be boosted to the WTP where a 12 mgd pre-treatment plant would be 
constructed. A 12-inch treated water pipeline from Rawlins to Sinclair would be 
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constructed. At Sinclair, a storage tank and in-town improvements would be 
constructed. The estimated cost for this alternative is $11,000,000. 

Alternative 11 

This alternative would incorporate a combined river intake with the remainder of 
the system separate. The Rawlins portion would be the same as Alternative 3. 
The Sinclair portion would be similar to Alternative 2A. The estimated costs for 
this alternative would be $12,000,000. 

Alternatives 7 A and 7B 

These combined alternatives involve a river intake near the Sinclair golf course, 
pump station, and pipeline to the Thayer pump station. Fire flows could be 
delivered to the refinery with this alternative. A 12-inch treated water pipeline 
from Rawlins to Sinclair would be constructed. At Sinclair, a 250,000 gallon 
storage tank, 12-inch pipeline to town, and in-town improvements would be made. 
The total estimated costs range from $7,925,000 to $7,975,000. 

Alternatives 13A and 13B 

These alternatives are similar to 7 A and 7B except that the intake location would 
be at Ft. Steele. The total estimated costs range from $8,350,000 to $8,650,000. 

Alternatives 12A and 12B 

These alternatives involve pumping from the North Platte River upstream of Sage 
Creek through a pipeline into the existing Sage Creek pipeline. The remainder of 
the treated water delivery system to Sinclair, storage tank, and in-town 
improvements would be similar to the previous alternatives. The total estimated 
costs range from $8,175,000 to $8,300,000. 

G. Rawlins Preferred Alternative 
The City of Rawlins expressed preference for Alternative 3 with the addition of 
the storage tank west of Sinclair. The project to be preliminarily designed in 
Phase II will consist of the following components, as shown on the drawing on 
page VIII -7: 

1. A river intake and pump station located either near the Sinclair golf course or 
at the existing intake location at Ft. Steele. 
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2. A pipeline from the river intake and pump station to the Thayer Pump Station. 
The pipeline would follow the existing pipeline route and easement where 
possible. This section of pipeline could be either high pressure pipe with no 
intermediate booster pump station at Sinclair or lower pressure pipe with the 
booster station. 

3. The Thayer Pump Station would be utilized to pump the water to the pond at 
the existing water treatment plant. A portion of the pipeline would be replaced 
north of the water treatment plant. 

4. a pre-treatment plant would be investigated to be located at the existing water 
treatment plant. The plant would have the capacity to treat all raw water sources 
with ultimate capacity of 12 MGD. 

5. A treated water pipeline from the Rawlins distribution system would be 
extended through East Rawlins and on to the proposed water storage tank west of 
Sinclair. 

6. A storage tank located approximately one mile west of Sinclair would be 
investigated. The size of the tank would be determined from the proposed service 
areas. 
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Rawlins Project 
Preferred Alternative - Total Project Costs 

Preparation of Final Designs and Specifications $650,000 
Permitting and Mitigation $75,000 
Legal Fees $50,000 
Acquisition of Access and Rights-of-Way $100,000 

Cost of Project Components 
Item Cost 

Intake & Pump Station $300,000 
Raw Water Pipeline $2,775,000 
Booster Pump Station $100,000 
RR Crossings $90,000 
Pre-Treatment System $3,000,000 
Treated Water Pipeline $1,150,000 
Control System $20,000 
Storage Tank $260,000 

Construction Cost Subtotal #11 $7,695,000 

10% Engineering = CCS#1 x 10% $769,500 
Subtotal #2 $8,464,500 
15% Contingency = Subtotal #2 x 15% $1,269,675 

Construction Cost Total $9,734,175 
Project Cost Total $10,609,175 

Use Cost $10,600,000 
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