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EXECUTIVE SUMMARY 

 
INTRODUCTION 

The focus of this study is the feasibility of the replacement of the existing 20-inch asbestos-
cement transmission pipeline which serves to convey culinary water from Green River to Rock 
Springs. The area of study is approximately 5 miles in length.  This study was also asked to 
examine a section of parallel transmission line from the crossing of Sweetwater Creek to the 
Blairtown Tanks.  This additional section of pipeline is about one mile in length.  The following 
key issues were identified by stakeholders: 

 Hydraulic modeling and energy efficiency,  

 Mining subsidence and mitigation,  

 Permitting, and  

 Pipeline Design. 

SCOPING AND PROJECT MEETINGS 

A stakeholder scoping and information meeting was held and served as the project kickoff 
meeting.  Its purpose was to inform the public about the study, describe the work plan and the 
issues that would be addressed in the study, to allow the attendees to ask questions about the 
study, and to obtain input regarding additional issues that should be addressed in the study.   
Project progress meetings were held throughout the course of the study.  These included a 
meeting with Abandoned Mine Lands (AML) to review potential alignments and determine if 
there are any abandoned mine land concerns with any of the alignments.  Other progress 
meetings included JPWB Staff, City of Rock Springs Water and Engineering Staff, HAL, and 
Western Engineers & Geologists.   
 
REVIEW OF BACKGROUND INFORMATION 

Information from JPWB, WWDO, and various state and federal sources was reviewed to obtain 
background information for this Level II Study.  This data includes information about the City of 
Rock Springs and Sweetwater County area plans and zoning (Sweetwater County, WY), agency 
regulations, status of other projects, recent WWDO Reports, and potential funding sources.  
JPWB has undertaken several studies to more accurately reflect changes to the system 
configuration and demand conditions.   
 
JPWB has embarked on current construction projects to improve system operation.  These 
include Raw Water Storage and replacement of the transmission pipeline from the Water 
Treatment Plant to West Kanda.  Construction operations of the Raw Water Storage Facilities 
were in place during the preparation of this report and design and bidding of the pipeline 
replacement.  Updates from these projects were provided when available.  The continuation of 
the pipeline replacement efforts was the recommendation for this Level II Study.  Utility Data for 
the area was also requested, reviewed and compiled in the GIS database for the project.   
 
INVENTORY, EVALUATE, AND MAP SYSTEM COMPONENTS 

A survey of the existing 20-inch diameter pipeline was completed as part of the study.  Data 
collection efforts were incorporated into a Geographic Information System (GIS).  The GIS was 
utilized in the mapping and evaluation of the system along with creating color figures and maps 
of the water system.  Over 142 system components were located and surveyed. 
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INVESTIGATE EXISTING AND PROPOSED PIPELINE ALIGNMENTS  

The existing 20-inch diameter water line traverses an area that is strewn with obstacles and 
conflicts.  The physical pipeline corridor is affected by a meandering Bitter Creek channel and 
contributing drainages as well as undulating hills and rugged raw ground ranging from high 
bluffs to lowlands.  The potential pipeline alignments are also limited by the physical constraints 
of the WYDOT Interstate 80 generally to the north and the UPRR railway tracks to the south.  
The general area is also interspersed with a variety of differing landowners with differing right-
of-way (ROW) requirements ranging from federally owned BLM lands, large private institutions 
such as Union Pacific Railroad and a myriad of private ownership..   
 
Also contributing to the complexity of the project is a menagerie of existing utilities in a very 
narrow corridor including many high pressure gas, oil, fiber optic, natural gas, water and sewer 
utilities.  The existing pipeline easement has not been enforced and several encroachments 
exist to also consider.   
 
Pipe Size Selection 

A 30-inch diameter pipeline is recommended between West Kanda and Highway 191 for the 
following reasons. 

 A smaller pipeline diameter does not provide sufficient supply during future design 
conditions with an outage of the 1995 30-inch diameter pipeline.  Two pipelines of a 30-
inch diameter minimum are necessary to provide system redundancy in case of an 
emergency where either pipeline experiences service interruption or failure. 

 Full buildout velocity with both the existing and a new 30-inch diameter pipeline in 
service is about 5 fps and there is a balance between capital costs and the long term 
energy costs from pumping. 

 The initial phase of the pipeline from the Green River Water Treatment Plant to West 
Kanda is currently under construction and includes a 30-inch diameter pipeline 
replacement for the 20-inch diameter pipeline. 

 
Pipe Material Selection 

Four pipe materials were considered for the proposed pipelines: ductile iron, steel, HDPE, and 
PVC.  Pipe cost, soil corrosivity, and pressure requirements were among the factors considered 
in selecting a pipe material. Benefits and drawbacks for each pipe material are discussed and it 
is recommended that PVC pipe be utilized for the project. 
 
Proposed Alternatives – West Kanda to Highway 191 & Sweetwater Creek to Blairtown 
Tanks 

A field reconnaissance of the general area was reviewed with project participants.  In the study 
area for West Kanda to Highway 191, the potential alignments generally north of Interstate 80  
(I-80) and south of Bitter Creek were determined undesirable due to considerations for 
construction impacts, maintenance access difficulties, system redundancy, and costs to 
participants.  Selected water transmission pipeline alignments in the area from West Kanda to 
Highway 191 were developed.  These alignments were reviewed and mapped showing 
competing conflicts to Land Ownership, AML Concerns, Existing Facilities and Utility Conflicts.  
Each alignment was reviewed and discussed on the merits of its overall effectiveness in the 
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areas of constructability, maintenance access, comparative construction cost, permitting, and 
system redundancy. 
 
Preferred Alignment 

A preferred alignment was selected by project participants that combine portions of the 
alignments.  This alignment represents the best available alternative for minimizing project costs 
and maintaining service.  A field review of the preferred alignment was made and an 
acceptance of the route was obtained at the staff level.  
 
UPDATING EXISTING HYDRAULIC MODEL 

Existing Model 

The existing model was used by HAL to analyze the performance of the current system.  Future 
system performance was also analyzed.  In order to analyze the future system, the planned 
transmission pipeline between the water treatment plant and the Blairtown storage reservoir 
were added to the existing model along with demands to simulate future growth.  The Rock 
Springs model is an extended period model.  Extended period models simulate system 
performance over time.  The total demand within the model was 4,481 gpm, which represents 
the average day demand from 2004.  Daily variation in demand was modeled throughout the 
day using a diurnal demand curve.  The demand curve represents the ratio of the instantaneous 
flow divided by the average flow, which is commonly referred to as the peaking factor.   

 
Updated Model 

Several updates needed to be made to the model in order to analyze the planned pipeline 
project.  The first update made to the model was to add the new (currently under construction) 
30-inch pipeline between the Water Treatment Plant and West Kanda.  In addition, it was 
necessary to add the planned pipeline.  A 30-inch diameter pipeline is recommended between 
West Kanda and Highway 191.  Under build-out conditions, the projected peak day flow is about 
21,900 gpm.  Installing the proposed 30-inch pipeline between West Kanda and Highway 191 
would provide Rock Springs with two 30-inch transmission lines supplying water to the City.  
The two 30-inch pipelines would be able to meet the projected build-out demand with both pipes 
flowing at just under 5 fps.   
 
Apart from adding the new infrastructure, additional demands were also added in order to 
evaluate the performance of the new transmission pipelines under future demand scenarios. 
Average day demand projections for water use in 2018, 2030, and build-out are 5,800 gpm, 
7,000 gpm, and 12,400 gpm, respectively.  Maximum day demands were defined by the Master 
Plan as twice the average day demand, not including the demands associated with the Simplot 
Plant.  Therefore, the maximum day demands were 9,300 gpm in 2018; 13,100 gpm in 2030; 
and 21,900 gpm at build-out. 
 
Findings 

The primary use of the model was to evaluate the hydraulic performance of the new pipeline 
under various scenarios.  The new pipeline hydraulic grade line (HGL) is shown in Figure Es-1.  
With the proposed pipeline installed, about 12,000 gpm can be supplied to Rock Springs by the 
treatment plant while maintaining a velocity of less than 5 feet per second (fps) in the  
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Figure ES-1: Hydraulic Grade Line for 30” Pipeline 
 
 
transmission pipelines.  Velocities are still under 3 fps through the sections where the two 30-
inch pipelines will be in parallel service.  Velocities are higher in the pipelines east of the 
location where the existing 30-inch pipeline ends.  The combined capacity of the two 30-inch 
transmission lines at 5 fps is just over 22,000 gpm, sufficient to convey the projected build-out 
demand for Rock Springs.  However, in order to supply the full build-out demand it is expected 
that additional transmission capacity will also be needed between Highway 191 and the Wind 
River pump station. 
 
GEOTECHNICAL INVESTIGATION 

Five bore holes were drilled.  Two bore holes were made for potential Bitter Creek Crossings 
and three were completed for the UPRR crossing east of Sweetwater Creek.   
 
Testing and Analysis 

The soil consisted of saturated fine grained non-plastic, silty-sand to saturated, poorly-sorted, 
fine-grained, varied, low plasticity clayey-sand.  Chemical analysis of the soil samples indicate 
that hydrocarbon concentration is negligible and promotes the use of the corrosion inhibited 30-
inch diameter PVC pipe.  The results of the analysis conclude that the chemically inert PVC pipe 
would be suitable for the environment.  Metallic pipes, would require corrosion protection in 
order to remain in good condition throughout the typical service life of a transmission pipeline.  
An impressed current system would need to be constructed for protection of the pipe with 
additional consideration given to pipe coatings or encasement. PVC pipe, on the other hand is 
not subject to the same corrosion concerns as the metallic pipes.   
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Recommendations 

Soil Stabilization 
 

Dewatering to different extents will likely be necessary during the construction of the 
pipeline. This may be as simple as pumping trenches while they are open, to more 
complicated techniques such as constructing side sumps.  Soft soils will be encountered 
at the bottom of trenches throughout the pipeline alignment. It is probable that areas will 
be encountered that will require stabilization of the trench floor to support the pipe. This 
becomes more critical if pipe types such as PVC are used that cannot tolerate a large 
displacement.  Stabilization of the trench floor can be accomplished by excavating 
additional depth below the pipe and placing granular material such as road base or 
pitrun, installing geosynthetics beneath the pipe, or a combination of these methods. 
 
It is known that unmitigated shallow mine workings exist in the Blairtown area of the 
alignment. It is unknown at this time if mitigation efforts will be undertaken by the 
Abandoned Mine Lands (AML) Program. Consultation should be made with AML during 
the design portion of the project. If the area will remain unmitigated, the designer should 
use design parameters from AML to withstand a subsidence event. Typically, structures 
and improvements constructed in unmitigated areas are designed to withstand a 10 feet 
void span. However, local conditions will dictate the size and severity of possible 
subsidence features, which is typically determined from information provided by AML. 

Excavation Methods 
 

Data collected during the field investigation indicates that typical trenching methods can 
be used to construct the pipeline. The soils do not appear to offer increased difficulty to 
excavation, with the exception that they may require additional side stabilization due to 
sloughing from saturation. This may require the use of trench boxes and flatter side 
slopes. 
 
Bores that will be made beneath the Bitter Creek and UP ROW can employ pipe jacking 
techniques, with the possible exception of the west side of the Oxbow near DH-1. 
Bedrock was contacted at a shallow elevation in this area, and consisted of hard layered 
sandstone and shale. This may prohibit the use of bore jacking and require the use of 
horizontal drilling techniques to complete the bore. It is known that the overburden soils 
are deeper to the east of this area so the shallow bedrock may only exist for a short 
distance towards the creek. 
 
Pipe Material 
 
With highly corrosive soils present along the project alignment, metallic pipes would 
require corrosion protection.  PVC pipe, on the other hand is not subject to the same 
corrosion concerns as the metallic pipes.  Use of PVC pipe would result in a construction 
cost savings to the project.  Since PVC, is able to meet the pressure requirements and is 
also resistant to corrosion, it is recommended that PVC pipe be utilized for the project. 
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WATER SYSTEM FINANCING 

Funding Scenarios 

Three different funding scenarios were developed to determine potential financing of the project 
(see Table ES-1).  These funding scenarios determine various effects on end user fees and cost 
structures.  The financing options are available at the date of the report issuance, however the 
lack of knowing future funding availability, program guideline and policy changes will 
significantly impact project funding if the project is delayed for any reasons.  The options are: 

1. No Assistance. 
2. WWDO grant funding and private loans.  These loans are assumed to be at a 5% annual 

interest rate and for a term of 30 years.  This scenario does not include any loan 
forgiveness of any portion of the project. 

3. WWDO grant funding and loans from DWSRF.  This scenario does not include loan 
forgiveness from the SRF loan portion. 

 
 

Table ES-1 
Project Funding Scenarios 

(2016 Dollars) 
 

 
 

 

Funding Scenario
Total Project 

Cost

WWDO Grant 

Portion
Loan Principal

Annual Loan 

Payment

Monthly 

Payment

West Kanda to Highway 191 Pipeline

No Assistance 19,642,000.00$ -$                     19,642,000.00$ $1,216,895.51 101,407.96$  

WWDO Grant Funding and 

Private Loan1 19,642,000.00$ 13,160,140.00$   6,481,860.00$   $401,575.52 33,464.63$    

WWDO Grant Funding and 

Loans from DWSRF2 with 

no loan forgiveness 19,642,000.00$ 13,160,140.00$   6,481,860.00$   $405,651.42 33,804.29$    

Sweetwater Creek to Blairtown Tanks

No Assistance 5,449,000.00$   -$                     5,449,000.00$   337,585.97$    28,132.16$    

WWDO Grant Funding and 

Private Loan1 5,449,000.00$   3,650,830.00$     1,798,170.00$   111,403.37$    9,283.61$      

WWDO Grant Funding and 

Loans from DWSRF2 with 

no loan forgiveness 5,449,000.00$   3,650,830.00$     1,798,170.00$   112,534.09$    9,377.84$      

Total Project Cost

No Assistance 25,091,000.00$ -$                     25,091,000.00$ 1,554,481.48$ 129,540.12$  

WWDO Grant Funding and 

Private Loan1 25,091,000.00$ 16,810,970.00$   8,280,030.00$   512,978.89$    42,748.24$    

WWDO Grant Funding and 

Loans from DWSRF2 with 

no loan forgiveness 25,091,000.00$ 16,810,970.00$   8,280,030.00$   518,185.51$    43,182.13$    

Notes:
1 
Assumes Loan of 5% Interest and 30-year term

2
 Assumes Loan of 2.5% Interest and 20-year term.  Principal forgiveness of up to 25%  may be possible under the program but recent 

     actions make it unlikely.  Principal forgiveness is not automatic and may not be available depending on funding availability in any 

     given year.  When SRF funds are very tight in some years, the principal forgiveness is then limited or unavailable.
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CONCEPTUAL DESIGNS AND COST ESTIMATES 

Development of Unit Costs 

Unit cost information were developed using a combination of several different methods.  
Material and construction costs were taken from RS Means Heavy Construction Cost Data, 
adjusted as needed on costs provided by material suppliers, pipe manufacturer information, 
vendors and contractors.  Other construction and installation costs were developed from 
discussions with contractors and bid results and from recent construction projects in the area.   
 
Opinion of Probable Construction Costs (OPCC) 

The project costs are broken down into Preconstruction Costs, Cost of Project Components, 
Contractor Construction Administration, Construction Engineering Costs, and Contingency.   
These are summarized OPCC.  The OPCC for the Preferred Alignment – West Kanda to 
Highway 191 total project cost adjusted for inflation $19,642,000.  The OPCC for the Preferred 
Alignment – Sweetwater Creek Crossing to Blairtown Tanks total project cost adjusted for 
inflation is $5,449,000. 
 
UPDATE GEOGRAPHIC INFORMATION SYSTEMS (GIS) 

Data collection efforts were incorporated into a Geographic Information System (GIS).  The GIS 
was utilized in the mapping and evaluation of the system along with creating color figures and 
maps of the water system.  Investigative data which was collected or generated during the 
investigation was added to this database.  This includes the existing 20-inch diameter pipeline 
surface appurtenances survey.   
 


