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Introduction 
 
The Green River-Rock Springs-Sweetwater County Joint Powers Water Board (JPWB) in conjunction 
with the City of Rock Springs initiated this study to evaluate the Wind River Zone within the City of 
Rock Springs.  This zone is a critical commercial service territory and link to other water systems 
located at points north of the City.  The water supplied to this zone must all be pumped by a single 
pump station known as the Wind River Pump Station.  This station has and will continue to serve the 
Wind River Zone, however, as growth occurs its operating hours are now running at just under 24 
hours on peak days.  Continued growth will shortly exceed the capacity of the pump station causing 
greater demand on what water storage is available. 
  
The critical nature of this pump station lead the City and JPWB to investigate other options for a 
redundant water supply to this zone.  Prior master plans (Nelson 2009) have identified possible pump 
location concepts.  This study further investigates these locations and the required piping routes and 
project costs.   
 
Section 1 Meetings 
 
Representatives of City Engineering and Operations, the Water Department, the Joint Powers Water 
Board, the WWDO and Sunrise Engineering conducted several meetings and conference calls during 
the execution of this study.  Topics of discussion included: 
 

 Project approach  
 Available GIS data  
 Water usage records  
 System model  
 Model calibration  
 PRV locations,  
 Adjoining zones  
 General service territory downstream of the Wind River Zone 
 Model updates  
 Allocations of water demands 
 Model Calibration 
 Project Configuration 
 Project Costs 
 Project Phasing 
 Project Alternatives 

 
These topics had the primary influence on the Wind River Zone and shaped the final 
recommendations of the study. 
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Section 2 Review of Existing Information 
 
Several studies related to the City-wide water system have been conducted by the WWDC on behalf 
of the JPWB and the City.  Within these studies, numerous projects have been recommended to 
maintain and improve the level of service to City water customers.  
 
Recent studies include the following: 

 Nelson Engineering, (2009).  Water System Master Plan Phase 2. Wyoming Water 
Development Commission and Joint Powers Water Board 

 Hansen, Allen, & Luce, Inc. (2016). Pipeline Feasibility Study, Level II. Wyoming Water 
Development Commission 

 Nelson Engineering, (2007).  Joint Powers Water Board Water System Master Plan.  Wyoming 
Water Development Commission and Joint Powers Water Board 

 
Older studies completed with similar pipeline and master planning focus include the following: 

 Forsgren Associates, (1988). Rock Springs Pipeline Level II Study, Phase I Report.  
 Forsgren Associates, (1989). Rock Springs Pipeline Level II Study, Phase 2, Final Report.  
 Forsgren Perkins, (1989). Rock Springs Pipeline Level II Study. 
 Leon Kjellgren, (1995). Rock Springs East Water Supply Master Plan Level I, Final Report  
 Nelson Engineering, (1998). Westside/Rock Springs Water Supply Project Level II Study, Final 

Report.   
 Rock Springs Planning & Zoning Commission, (2013). The City of Rock Springs 2012 Master 

Plan 
 

The City and JPWB have made steady progress on recommended projects from the older studies.   
 
The system hydraulic model prepared under past projects is perhaps the most valuable existing 
information.  This model forms the basis for analysis of all project changes and guides project 
recommendations. 

Section 3 Inventory, Evaluate, and Map System Components 
 
The City provided mapping data for all major new subdivisions constructed since the 2007 and 2009 
Master Plan Studies.  These new data were imported into hydraulic model and connected to the existing 
pipeline network.   In several areas of the City, there are small new developments that required entry of 
the pipelines into the model.   
 
The Wind River Zone contains several key features related to transmission and storage of water.  The 
Wind River Pump Station is required to bring water from the Base Zone into the Wind River Zone and is 
the only source of water for the zone.   
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The existing Wind River Pump Station includes two large pumps operated during the summer and two 
smaller pumps operated during the winter.  The station discharges into an 18-inch PVC transmission 
main that runs north along Summit Drive to Regan Avenue before turning west to the Wind River Storage 
Tank located at the base of White Mountain.   
 
The existing station does not presently have backup generation capability. 
 
Figures 3.1b and 3.1c show the interior of the Wind River Pump Station.  Note on Figure 3.1c that one of 
the large main pumps is out of service. 
 

         
Figure 3.1b         Figure 3.1c 
 
The pump logs for the summer of 2017 document that during the peak months, there are often periods 
of days where one pump runs continuously 24 hours per day and is supported by the second pump also 
running up to 17.5 hours per day.   These long run times leave no redundancy and little room for 
maintenance or breakdown.  The pumps when running in parallel operate at roughly the 2,450 to 2,500 
gpm range depending on the level of the Wind River Tank.  At this rate, the pumps moved about 6.78 
million gallons on June 27th, 2017.   The long pump run times lend urgency to the need for a redundant 
method to move water into the Wind River Zone. 
 
The Wind River Pump Station is also critical to the supply to the White Mountain, Reliance, and Ten Mile 
areas.  All flow to these systems must pass through the Wind River Zone and loss of the pump station 
will create a water shortage in these areas well outside the incorporated limits of Rock Springs.  Loss of 
utility power to the pump station or interruption of water supply to the pump station will effectively cut 
off all supply to the Wind River Zone.    
 
 
Section 4 Update of Geographic Information System (GIS) 
 
The City provided mapping and GIS data for new subdivisions.  This data included water mainlines, valves, 
and hydrants.  Review of the new mapping data in the field showed the mapping to be accurate and 
complete.  This mapping data was incorporated into the hydraulic model.  
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After reviewing all tabular GIS data that was given to Sunrise, it was clear that the Meter Data CSV file 
and the addressing point shapefile contained service addresses that needed to be “cleaned up” or 
corrected for inconsistencies. Involved in this “cleanup” were spelling errors, spacing of words or 
numbers, street types, etc.  Sunrise then did a one-to-one join or combining of data using billing 
addresses to get an overall picture of what data was brought in from the meter data spreadsheet.   
Sunrise set up the mapping environment to include a grid by grid approach to examining all data points 
from the newly created joined point layer.   By combing through the data, grid by grid, to encompass the 
whole City, there were over 900 points that were given an “Unknown” or “No value” initially.  
Inconsistencies in the table were identified such as different street types (i.e., Drive versus Lane or Street 
versus Drive).  Once the table was changed to reflect the appropriate address name, it successfully 
joined. Overall, 7,469 meter data information successfully joined to the address points.  

Section 5 Update of Hydraulic Model 
The JPWB has preserved and maintained the model since its initial creation under an earlier 2004 study. 
Numerous steps were taken to update the current hydraulic model.   
 
The WaterGEMS model utilizes a base demand on which average day, peak day, and peak hour demands 
are calculated.  The base demand was formulated using data during the peak months of June or July.  For 
purposes of modeling, the wholesale volume was used. 
 
Customer meter data obtained from the City of Rock Springs covered the period of December 2016 to 
August 2017.  Older data were unavailable due to a change in the customer billing software.  Fortunately, 
these data covered the months of June and July that are the peak wholesale months to the City from the 
JPWB.  Table 5.1a contains the  average billing volumes for the City in 2017. 
 
 

Table 5.1a - City Meter Demands 

 
 
 
Records from the JPWB cover a broader period with this study using data from June 2010 to July of 2017.  
These records show that wholesale deliveries peak in the months of June, July or August with July 
generally being the peak month or second highest month.  July holds the recent peak record of 7,773 
gpm average monthly demand in 2014.   
 
For purposes of model demand allocation, the City of Rock Springs Meter records were merged with a 
GIS database of address points from the County.  The Water GEMS software contains a module called 
“Load Builder” that distributes demand across the system based on meter readings and meter addresses.   
 

December January February March April May June July August
Usage in Millions of Gallons 63 82 63 63 67 109 225 223 201
Usage in GPM During the Month 1,409 1,841 1,554 1,413 1,547 2,439 5,215 5,006 4,510

City of Rock Springs Customer Billing Records (2017)
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The main objective of the load builder software was to allocate water demands across the model 
spatially.  Using the above methods, the City of Rock Springs demand is spatially distributed across the 
system. 
 
For purposes of modeling, the Peak July demand of 7,195 gpm (based on the wholesale meter reading) 
will be the base scenario.  Flows to Simplot, White Mountain, 10-Mile, and Clearview are added as 
demands at specific nodes on the model.  In total, the system demand including these larger pass 
through flows is about 9,235 gpm (July 2017).  This is an average monthly demand when leakage and 
unaccounted water is included.  The leakage and unaccounted water are distributed across the system 
by global edit resulting in a similar distribution to that of the meter readings.   
 
The model was run in the field under a variety of operational parameters to calibrate and look for model 
adjustments required to reflect the field observed operation.  This calibration involved field observers 
and data loggers to verify data to be used in checking the model.  The reader is referred to the main 
report for a full discussion of the calibration effort. 

The calibration effort provided confidence the updated model is reflective of the underground system 
conditions.  Thereby allowing plans and recommendations for future improvements to be modeled with 
accurate results. 

 
Section 6 Investigation of Redundant Supply 
 
Redundancy of supply to the Wind River Zone can be considered on several levels: 
 

1) A redundant source to augment the existing Wind River Booster Pumps 
2) A redundant source to completely supply current demands of the Wind River Zone 
3) A redundant source to completely supply current and long term demands of the Wind River 

Zone 
 

Discussion with staff indicate the third statement best describes the goal of the redundant supply to 
the Wind River Zone.  In the event the existing pump station or its water supply, or power supply were 
to be damaged beyond use, the redundant pump station could meet existing and future needs.   
 
After discussion with the City and JPWB for water planning purposes 1.0% growth will be used in this 
report.  This growth rate should be considered an average with some years above and others below as 
the economy cycles. 
 
The water demands in the Wind River Zone will likely develop at a faster rate than the demands in other 
areas south and east of the City.  For this reason, we recommend a second factor be considered in 
addition to the overall City growth rate.   This factor is the percentage of overall City growth that will 
occur within the Wind River Zone.  After discussion with staff, we recommend using a figure of 80% as 
the percentage of total City growth that will be located in the Wind River Zone.  The net effect of the 
acceleration in the Wind River Zone water demand growth means needed improvements will be 
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scheduled sooner than they otherwise might be in order to stay ahead of growth.  The accelerated rate 
will be used in sizing redundant supply facilities for the Wind River Zone future demands. 
 
Because the Wind River Zone relies on all water being boosted from the base zone, the likely redundant 
supply for the Wind River Zone will be a second booster pump station.  The 2009 Water System Master 
Plan Phase II identified two potential concepts for these booster stations.  The first is called the 
Foothill/Sierra Pump Station and the second is called the Crossroads Pump Station.  This study identified 
a third potential pump site near the existing ballfields on the BLM.  After initial screening the three  pump 
station locations were narrowed to two sites.  After considering pipeline routes, the two pump station 
locations generated three alternatives.  

Proposed Crossroads Pump Station (Alternative 1) 
The Crossroads Pump Station was proposed in the 2009 Water System Master Plan Study, Phase II as a 
long term redundant supply for the WRZ.  This lift station would be located on the west side of the City 
just north of the tank farm.  The pumps are supplied by 22,000 feet of 30-inch suction line originating at 
the I-80 underpass west of Purple Sage.  The transmission line is 13,100 feet of 30-inch pipeline running 
from the pump station to the Wind River storage tank.  The pump sizing and forcemain sizing is based 
on build out conditions in the WRZ.  Build-out of the zone could take many decades consequently the 
pumps initially installed will be replaced many times before build-out is reached.  Therefore, the initial 
construction of the pump station could utilize smaller pumps while making provision for expansion to 
larger or additional pumps in future years timed as growth dictates.   The layout utilizes four pumps of 
which only two would be installed during the initial construction.  Then in future years, the City will re-
evaluate the need, timing and size of additional pumps or replacement pumps. 
 
Using a four pump design, the proposed Crossroads Pump Station can be a truly redundant pump station 
to the Existing Wind River Pump Station capable of fully supporting the long term needs of the Wind 
River Zone.   

Ballfield Pump Station Site (Alternative 2) 
Based on topography of the City south of the ballfields, there are additional sites suitable for a pump 
station.  There is significant undeveloped land area east of the ballfields where a pump station could be 
located.  The very SE corner of the BLM section is at or near the upper 6304 contour and could be a 
potential site.  A modeled pump station near the lower 6270 contour has more than adequate suction 
pressure (40 psi) for three pumps running.   Based in the modeled pressure, the station could be moved 
up to 40 feet uphill.  This pump station location will be referred to as Alternative 2.  As with Alternative 
1, Alternative 2 offers potential for a phased project. 
 
Using a four pump design, this site (as with Alternative 1) can be a truly redundant pump station to the 
Existing Wind River Pump Station capable of fully supporting the long term needs of the Wind River Zone.   
 
Cross Roads Pump Station (Alternative 3) 
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Similar to Alternative 1 however under this scenario the suction line will be located entirely on the north 
side of I-80 and the entire project; suction pipeline, pump station, and discharge pipeline must be 
constructed in one single project with no phasing. 
 
 
Section 7 Conceptual Designs and Cost Estimates 
 
Alternative 1, the Crossroads Lift Station, and the Alternative 2, site near the ball fields, offer 
opportunities to phase the projects into two phases.  The second phases of Alternative 1 and Alternative 
2 correspond to, or match recommendations of the Hansen, Allen, Luce, 2016 report to replace the 
existing 20-inch asbestos cement pipe.  This dual benefit of Alternative 1 and 2 results in significant long 
term savings.   
 
Under all alternatives, the pipeline routes cross private, corporate, State and Federal lands.  Numerous 
easements and rights of way permits will be required for pipe installation.  In terms of physically 
constructing the pipeline, Alternative 3 is the least congested with other utilities.  Each phase of any 
alternative will require careful layout and route selection with regard to existing utilities and the line 
separation that will be required.  
  
Under Alternatives 1 and 3 the pump station would be located on private ground and land purchase will 
be required for the building, parking and access.  Alternative 2 places the pump station on private ground 
or on BLM.   State, BLM, Anadarko, and private ground all figure prominently in the required rights of 
way.  The UPRR will be in close proximity in some areas and depending on where existing utilities are 
located there may be a need for at least a temporary construction easement from the UPRR.    
  
Due to the size of the potential project, the costs have been organized based on the following 
alternatives and phases: 
 

 Alternative 1, Phase 1 - Connect suction to existing 12-inch on north side of I-80 and extend 
under I-80 to 20-inch 
 

 Alternative 1, Phase 2 - Parallel or Replace the existing 20-inch with new pipeline to grade 
separation 
 

 Alternative 2, Phase 1 - Connect suction to existing 12-inch on north side of I-80 and extend 
under I-80 to 20-inch 

 

 Alternative 2, Phase 2 - Parallel or Replace existing 20-inch with new pipeline to grade 
separation 
 

 Alternative 3 - Construct entire suction line on north side of I-80 in a single project 
 

Project costs are based on the recent 2017 project unit costs as well as quotes from a local aggregate 
supplier, pipe supplier and the RS Means Heavy Construction Cost Guide.  In addition to contractor 
construction costs, the estimates include contingency, construction engineering, engineering design, 
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specifications, legal, land acquisition, permitting and special studies.  Table 7.5 contains the total 
project costs from the detailed estimates contained in Appendix D of the full report. 
 

Table 7.5  Project Costs 

 
 

Section 8 Geotechnical Investigation  
 
The pipeline route to the proposed pump station sites and the transmission route from the pump station 
cross a variety of soils and bedrock.  A significant portion of the pipeline will require some bedrock 
excavation in order to achieve six feet of cover.  Pipe bedding, haunching material and cover material 
will likely be imported along the majority of the route.   
 
The March 31, 2006 City Wide Mine Subsidence Risk Map does not identify mines or subsidence risk in 
the area or the proposed Crossroads Pump Station or its associated pipelines.  The State Abandoned 
Mine Division was contacted during this study to request review of the pipeline route.  AML referred to 
the risk map as being the best information for that area of the City.   
 
The proposed pipeline route passes 600 to 700 feet north of the tank farm on the up-gradient side.  The 
potential for hydrocarbon contamination in this area is low.  Monitoring well data from DEQ indicates 
south of the tank farm hydrocarbons are present.  The area is a Voluntary Remediation Program site, 
VRP Site #2126. 
 
Phase 2 of Alternatives 1 and 2 passes on the down gradient side of the historic Cruel Jacks Travel Plaza 
on the opposite side of Purple Sage.  Cruel Jacks is a facility within the Storage Tank Program (STP Facility 
Number 0-002836).  Listed as having unresolved contamination issues located northwest of the main 
store and not on the south side on or near Purple Sage Road. 
 

Project Alternative Project Phase Estimated Cost 
Phase 1 12,828,000$                          
Phase2 8,201,000$                            

Total Cost 21,029,000$                          
Phase 1 12,830,000$                          
Phase2 8,102,000$                            

Total Cost 20,932,000$                          
Alternative 3 Total Cost 20,677,000$                          

Phase 1 10,671,000$                          
Phase2 6,623,000$                            

Total Cost 17,294,000$                          
Phase 1 10,334,000$                          
Phase2 6,498,000$                            

Total Cost 16,832,000$                          
Alternative 3 PVC Total Cost 16,564,000$                          

Alternative 1

Alternative 2

Alternative 1 PVC

Alternative 2 PVC
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Some soils along the pipeline route have exhibited high corrosivity potential on existing facilities.  It is 
anticipated all steel pipe or fittings will be outfitted with cathodic protection.   
 
After consultation with the JPWB and the City it is recommended PVC be used for this project for the 
following reasons: 
   

 The City can more easily perform maintenance on PVC 
 PVC uses standard ductile iron fittings 
 PVC offers considerable cost savings 
 Hydrocarbon soil contamination is limited along the pipeline routes 

 
 
Section 9 Water System Financing 
 
Based on the Alternatives and costs developed, multiple funding scenarios were prepared.  These 
funding scenarios determine the effects on user rates and fees required to support the project.  The 
following financing terms and rates are based on current program criteria at the date of this report.  
Under the funding scenarios several general observations can be made: 
 

 The first phase of Alternatives 1 or 2 will require user fees to increase about 4.5%   
 Phase 2 of Alternatives 1 or 2 will require an additional 3% user rate increase 
 Under Alternative 3 the user rate increase comes in a single 7% increase. 

 
It must be noted Phase 2 of Alternatives 1 & 2 replaces pipe that has previously been identified as 
needing replacement (Hansen, Allen, Luce, 2016).  Therefore, the cost of Phase 2 and the associated rate 
increase would likely be incurred under a future replacement project regardless and long term, 
Alternatives 1 or 2 will be a lower cost to the overall system than Alternative 3. 

Section 10 Conclusions and Recommendations 
 
The current Wind River Pump Station fills a critical role and is the single source of water for the Wind 
River Zone and points north of the City.  The pump station is currently operating at design capacity in 
terms of flow and runs up to 95% of the time on peak days.  The City of Rock Springs recognizing the 
criticality of the pump station, maintains it to a high level, but also knows some items cannot be 
addressed without a redundant source for the Wind River Zone.   
 
The Wind River Zone has and will continue to receive a disproportionately large portion of the future 
Rock Springs Growth.  The current pump station, even with different pumps, will not be adequate for 
projected demands.  
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Several alternatives exist to provide a redundant pump station.  The alternatives include three major 
components 1) suction pipeline, 2) pump station and 3) discharge or transmission line.  There are also 
opportunities to phase the project and overlap the project with other needed improvements identified 
in previous reports.   
 
All three Alternatives are similar in terms of cost and configuration.  PVC pipe offers a potential savings 
in project costs and will be more easily maintained and accessed by the City.   Each alternative will also 
offer a fully redundant pump station capable of meeting present and future Wind River Zone demands.  
 
The configuration of Alternatives 1 and 2 offer phasing opportunities and will also coincide with the 
replacement of the 20-inch AC pipeline recommended by previous studies.  The cost of the second phase 
of these Alternatives (1 & 2) will be incurred at some point by the City when that AC pipeline is replaced.  
 
Alternative 3 offers the least congested pipeline corridor for the suction line however the probability of 
rock excavation along this route is higher and there will be no opportunity to phase the project.  The 
route of the suction line is also in an area with difficult or limited development potential. 
 
Table 10.1 is a non-monetary comparison or scoring of the project alternatives.  The table is subjective 
both in terms of the “selection value” and the “assigned value” and in many cases the distinction 
between alternatives is small.   The multiplication step to obtain points helps to magnify the small 
differences and create a total score with meaningful differentiation.  Based on Table 10.1 Alternative 1 
is the highest scoring alternative and Alternative 3 is the lowest scoring alternative.   

 
Table 10.1 Comparison of Non-Monetary Factors 

 
 
After discussion with the JPWB and the City we recommend pursuing a 30-inch PVC suction and discharge 
pipeline as outlined under Alternative 1.  Should land acquisition at the Alternative 1 Crossroads site prove 
impossible, the Alternative 2 ballfields site on the BLM section is a second good site choice.  Given the long 
operating hours of the current Wind River pump station, and lack of redundancy, there is some urgency 
to the pursuit of this project. 




