
 
 

This is a digital document from the collections of the Wyoming Water 
Resources Data System (WRDS) Library. 

 
 

For additional information about this document and the document conversion 
process, please contact WRDS at wrds@uwyo.edu and include the phrase 

“Digital Documents” in your subject heading. 
 

To view other documents please visit the WRDS Library online at: 
http://library.wrds.uwyo.edu 

 
 

Mailing Address: 
Water Resources Data System 

University of Wyoming, Dept 3943 
1000 E University Avenue 

Laramie, WY 82071 

Physical Address: 
Wyoming Hall, Room 249 
 University of Wyoming 

Laramie, WY 82071 

Phone: (307) 766-6651 
Fax: (307) 766-3785 

 
 
 

Funding for WRDS and the creation of this electronic document was 
provided by the Wyoming Water Development Commission 

(http://wwdc.state.wy.us) 
 





 
Lidstone and Associates, Inc. i Shoshone Level II Report – Executive Summary 
November 2008  Wyoming Water Development Commission 
 
K:\OPEN\WYWDC106\LEVEL II REPORT\Final Report\Executive Summary.doc 

 

Table of Contents 
 

1.0  INTRODUCTION................................................................................................................1 
2.0  HISTORY AND PROJECT BACKGROUND .....................................................................1 
3.0  AUTHORIZATION AND PROJECT PURPOSE ................................................................2 
4.0  CONCLUSIONS.................................................................................................................3 
5.0  RECOMMENDATIONS......................................................................................................5 

5.1 Alternative 1 - New Water Treatment Plant and Well ...................................................6 
5.2 Alternative 2 - Increased Line Sizing ............................................................................7 
5.3 Alternative 3 - Looping Mains to Eliminate Dead Ends.................................................8 
5.4 Alternative 4 - Increasing Line Size and Loop Selected Mains.....................................8 
5.5 Addendum 1 Recommendations ..................................................................................9 
5.6 Boulder Flats Assessment ..........................................................................................10 

 



 
Lidstone and Associates, Inc. 1 Shoshone Level II Report – Executive Summary 
November 2008  Wyoming Water Development Commission 
 
K:\OPEN\WYWDC106\LEVEL II REPORT\Final Report\Executive Summary.doc 

 

1.0    INTRODUCTION 
Under authorization by the 57th Wyoming State Legislature (2004), the Wyoming Water 
Development Commission (WWDC) retained Lidstone and Associates, Inc. (LA), to complete a 
Level II well siting investigation, test well construction, and water system evaluation for the 
Shoshone Utility Organization (SUO). The project sponsor, the SUO, serves the communities of 
Fort Washakie, Wind River, and Boulder Flats as well as numerous rural users in the south 
central portion of the Wind River Indian Reservation (WRIR). Most of the SUO’s water users are 
in Fort Washakie, located approximately 15 miles northwest of Lander in Fremont County, 
Wyoming. This public water system serves a total population of approximately 3,700 people 
through approximately 630 active service connections. 

The SUO’s existing water system utilizes a surface water source, and obtains all of its water 
from the South Fork of the Little Wind River. The water system includes an infiltration gallery, a 
minimum of five storage tanks, an old underground reservoir, booster pump stations, and 
transmission, distribution, and service lines that range in age from modern to over 50 years old. 
In most cases, the transmission and distribution system lines are not looped, and flushing of 
“dead-end” mains and maintenance of adequate chlorine levels throughout the system are 
ongoing operation and maintenance issues. The water currently passes through a new 3 million 
gallon per day (MGD) water treatment plant that provides chemical pretreatment, filtration, and 
chlorination.  

2.0   HISTORY AND PROJECT BACKGROUND 
Due to intermittent problems associated with the existing surface water source, the Eastern 
Shoshone Tribe has long identified the need for a ground water source to supplement the 
surface water system that provides domestic water to residents of the WRIR. The SUO reported 
that the existing surface water supply and treatment systems had difficulty either achieving 
system demand (water quantity) or consistently meeting water quality standards. System users 
were frequently under restricted use, and more recently, had undergone “boil orders” because 
of system failures to meet applicable water quality standards. A relatively recent forest fire in the 
Little Wind River drainage basin above Washakie Reservoir had reduced the vegetative cover 
on the slopes, resulting in an increase in silt and ash content in the water and unacceptably high 
levels of turbidity. Drought conditions in the region also contributed to low water levels in 
Washakie Reservoir.  

In an initial effort to assess the potential for developing ground water on the WRIR, the WWDC 
conducted a ground water exploration project in cooperation with the Shoshone and Northern 
Arapaho Joint Business Council (JBC) in 1994. The Tensleep Sandstone and Madison 
Limestone were expected to provide ground water of adequate quantity and quality for the area. 
Based on the drilling of two wells (Moccasin Lake #1 and North Fork #1), the Tensleep 
Sandstone was found to be the most likely to yield water of sufficient quantity and quality for the 
Fort Washakie, Wind River, and Boulder Flats communities. Tensleep well flowing artesian 
yields ranged from 150 to 300 gallons per minute (gpm). Neither well was connected to the SUO 
water distribution system to supplement the existing surface water supply source.  

Prior to and during the course of this project, the SUO has been working to improve the quantity 
and quality of the surface water source. The SUO completed the construction of a new 
infiltration gallery along the South Fork of the Little Wind River in 2005, and a new water 
treatment plant in 2008. Located on recently purchased lands across the river from the existing 
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plant, the new water treatment plant provides approximately 3 MGD for the SUO. Despite these 
improvements, the SUO recognized that physical disturbances to the watershed and the 
continued drought make surface water susceptible to changes in quantity and quality that can 
adversely affect the system. Recently, the SUO has had difficulty with plugging of the well 
screens in their infiltration gallery. For these reasons, ground water not only provides an 
attractive option for supplementary water, but over the long term may provide system 
redundancy and reduced operation and maintenance costs. 

In 2003, the Tribe requested technical support from Fred Georgeson, a Bureau of Land 
Management geologist, to investigate the possibility of developing ground water in the 
immediate vicinity of the new water treatment plant. Mr. Georgeson performed a site 
reconnaissance, literature review, and completed field measurements near and adjacent to the 
water treatment plant. Mr. Georgeson recommended a deep (4,800 foot) Tensleep/Madison 
completion on the north side of the South Fork of the Little Wind River. The SUO was working 
toward obtaining easements for the proposed FG #1 well location at the beginning of this 
project. LA incorporated Mr. Georgeson’s work into this project, and expanded the area of 
investigation.  

3.0   AUTHORIZATION AND PROJECT PURPOSE 
In September of 2003, the JBC adopted a resolution (3003-8681) in support of an application to 
the WWDC to conduct a Level II Ground Water Development Study for the SUO. The study plan 
addressed well siting, well construction and development, and infrastructure improvements for 
the SUO. The WWDC approved the JBC’s application, and after subsequent authorization by 
the legislature, selected LA to complete the project.  

The purposes of this project are to: 

• Perform a geologic and hydrogeologic investigation to identify potential test well sites on 
the WRIR in the vicinity of the SUO service area; 

• Drill, complete, develop, and test a potential ground water supply well;  

• Prepare conceptual designs for a transmission line to connect the test well to the 
existing water system; and, 

• Complete a Level I Master Plan and WaterCAD model of the existing SUO water 
system, and identify system improvements. 

LA completed the initial investigation and sited a deep Paleozoic well in the fall and winter of 
2004. The project was publicly advertised and LA received only two bids from one contractor, 
which greatly exceeded available funding. During the fall of 2005, the SUO applied for and 
received additional funding to allow redesign and rebidding of the test well, and to expand the 
Level II Ground Water Development Study to include the drilling and testing of several shallow 
alluvial wells along the South Fork of the Little Wind River. LA and the SUO devised plans that 
addressed well siting in the alluvium, well construction and development, and needed 
infrastructure improvements. This contract amendment also included further evaluation and 
aquifer testing of the Moccasin Lake #1 well.  

Following the submittal of LA’s draft report in February 2008, the Level II contract was again 
amended to complete additional surveying and an updated hydraulic model of the SUO water 
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system. Two factors drove the development of a more current and accurate model forward. 
First, the SUO reported during the draft report meeting that the two main transmission lines, 
which lie east of the old treatment plant, were recently found to be a different size and different 
configuration than originally estimated. No accurate “as-built” drawings have ever been 
prepared that document the entire SUO system. The LA existing condition hydraulic model was 
based on best judgment of the SUO longtime operations. Second, the SUO completed the new 
water treatment plant in 2008. In order to address some of the remaining unknowns in the water 
system, including the two main transmission lines, the Level II contract amendment included 
additional surveying and line size verification. The Level II report presents the original model 
and a general understanding of the water supply and distribution system. The addendum to this 
document (Addendum 1) presents the most accurate and up to date version of the water 
distribution system with the new water treatment plant on-line. 

4.0   CONCLUSIONS 
Based on work completed for the Shoshone Ground Water Level II Study, LA has developed the 
following conclusions regarding the local hydrogeology, wells, and SUO water system:  

• The northeastern homoclinal flank of the Wind River Range within the vicinity of the SUO 
service area contains several aquifers that are capable of yielding significant volumes of 
ground water to wells and springs in the area. These aquifers include saturated portions 
of the Quaternary Alluvium, the Tensleep Sandstone, and the Madison Limestone.  

• Structural deformation and associated permeability enhancement of the Tensleep and 
Madison Aquifers is limited along the homoclinal flank of the Wind River Range. Areas 
near the North Fork Monocline, Crooked Creek Monocline, Mill Creek Monocline, and 
Cedar Butte Monocline are considered to be the best locations for future ground water 
development of the Tensleep and/or Madison Aquifers due to permeability enhancement 
that may be associated with these structural features. Of the 14 locations that LA 
identified as potential drill sites, nine are located in proximity to these structures.  

• Significant downgradient water quality degradation occurs basinward within the Alluvial, 
Tensleep, and Madison Aquifers.  

• The SUO No. 1 well was completed to a depth of 3,435 feet and yields ground water 
from the Tensleep Aquifer under flowing artesian conditions. The artesian pressure 
associated with the Tensleep Aquifer at this location is higher than was previously 
estimated during the WWDC’s exploratory drilling program. The static wellhead pressure 
of this well was measured to be 232 psi in September 2007. Long term testing of this 
well revealed no hydrologic boundary conditions that would adversely impact the 
usefulness of this well for water supply purposes. LA anticipates that SUO No. 1 should 
provide a sustainable yield of 400 gpm of high quality ground water.  

• Given a maximum day water demand of 1,060 gpm, LA estimates that it may be possible 
for the SUO to provide full source redundancy with a minimum of two additional 
Tensleep Aquifer wells. LA has already identified several locations on the southern 
portion of the SUO service area that could be drilled to support this concept.  

• While there has been virtually no development of the Tensleep Aquifer to date on the 
WRIR, the number of additional Tensleep Aquifer wells, which could be constructed to 
serve both the SUO and potentially the Northern Arapahoe tribal utility, should be 
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limited. Aquifer test results indicate that the drawdown associated with the removal of 
artesian pressure at the SUO No. 1 well is significant, and any wells completed near it 
will likely interfere with each other. For these reasons, LA recommends based on 
preliminary analysis that these wells be spaced more than one mile apart to minimize the 
impacts of overlapping drawdown on water levels.  

• Alluvial Well No. 1 yields high quality ground water from the Alluvial Aquifer along the 
South Fork of the Little Wind River. The testing of this well has confirmed that the 
Alluvial Aquifer may be able to support the construction and installation of a wellfield due 
to its high hydraulic conductivities where sufficient saturated permeable sand and gravel 
exist near the new water treatment plant. The saturated thickness of the alluvium near 
the current well is thin and because of this limitation, the construction of a wellfield in this 
area is not recommended. Additional test sites have been identified and are awaiting an 
easement resolution. 

• Based on the testing and water quality sampling completed to date, the Moccasin Lake 
#1 well yields high quality ground water from the Madison Aquifer, but its sustainable 
yield is restricted by the relatively low transmissivity and hydraulic conductivity of the 
aquifer. Hydraulic fracturing techniques were unsuccessful in increasing the artesian 
flow from the well. The long term sustainable yield of this well under pumping conditions 
is estimated to range from 75 to 80 gpm.  

• The SUO water system serves a geographical area of approximately 23 square miles 
and is comprised of approximately 630 residential taps. Surface water from the South 
Fork of the Little Wind River makes up the main water supply for the system. As of April 
2008, surface water is treated at the new 3 MGD water treatment plant west of Fort 
Washakie. Over 56 miles of pipe are included in the SUO water transmission and 
distribution system, ranging from 4-inch AC installed in the 1940s to newer 16-inch PVC 
lines. There are no meters on the residential services and billing is done on a flat rate 
basis. 

• Using an average population of 3,700 residents, SUO water system users average a per 
capita use of 214 gpcd, which is slightly higher than Wyoming’s average of 197 gpcd, 
based on raw water meter data. The maximum daily usage was recorded to be 
1,526,000 gallons, or 1,060 gpm, on August 7, 2006. 

• American Leak Detection (ALD) completed a leak detection survey of the system in 
January 2007 to supplement the base mapping and to determine the extent and location 
of leaks in the distribution system. Based on this survey, it is estimated that 
approximately 42 gpm (8 percent of the SUO’s average daily demand) is currently lost to 
leakage. 

• The hydraulic modeling revealed problems within the SUO system and assisted in the 
identification of potential solutions. Problems and alternative solutions identified during 
the water system modeling effort include the following: 

o There is a lack of pressure equalization due to dead end mains. Looping main 
lines wherever possible will help equalize system pressures and will likely 
improve taste and odor due to more efficient turnover. 

o There are a significant amount of AC lines currently in use throughout the 
system. These lines are more than 50 years old and have likely exceeded their 
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design life. In addition, they are highly susceptible to breakage and leaks, 
requiring ongoing of maintenance by the SUO operators. 

o While the majority of the system has adequate to high pressures, there are 
portions of the main lines near the 1 MG tank where the SUO has reported 
having difficulty providing adequate water pressure. The addition of the new, 
expanded water treatment plant and higher future demands will further stress this 
area and exaggerate the low pressure problems. The main lines from the 1 MG 
tank, along with several of the smaller main lines, may require replacement with 
larger pipe to reduce system headloss and improve local pressures. 

o Several of the Boulder Flats distribution lines are undersized. In addition, this 
area is serviced by a single transmission line over six miles long. Replacing the 
main Boulder Flats transmission and distribution lines, or more cost effectively 
identifying a redundant source for the southern system should be considered. 

• Based on the system modeling, LA developed four system alternatives and concluded 
that increasing the size of key distribution system mains and looping selected mains 
would significantly improve the overall functionality of the system for a more reasonable 
cost. A revision to one of these four alternatives is presented in Addendum 1.  

5.0   RECOMMENDATIONS  
The construction of the SUO No. 1 well and new 3 MGD water treatment plant have improved 
the overall source supply for the SUO. Because source supply issues remain, particularly in the 
Boulder Flats area and due to lingering drought impacts on surface water quality and quantity, 
LA recommends that the SUO continue to investigate several options identified through the 
Level II report. Those opportunities include the following:  

• Obtain access to Section 2, T1S, R2W along the South Fork of the Little Wind River to 
drill and evaluate what may be a thicker section of saturated alluvium based on 
presumed glacial scour and sediment deposition in that area. LA has identified four 
potential test well sites in this area. Provided a sufficient thickness of permeable 
saturated alluvial material can be found in this area, LA would recommend the SUO 
pursue the construction of an alluvial wellfield near the water treatment plant.  

• Investigate the possibility and cost benefit of connecting the Moccasin Lake #1 well to 
the Trout Creek system under flowing artesian conditions.  

• Evaluate primary or redundant source supply for the Boulder Flats area, including the 
North Fork of the Popo Agie River. LA identified several locations in this area along the 
Cedar Butte and Mill Creek Monoclines where the Tensleep Aquifer could be developed 
to provide water to this area via the Boulder Flats Tank. Alluvial water from the North 
Fork of the Popo Agie River will require water treatment. Cost/benefit of alluvial versus 
deep well alternatives should be addressed.  

Based on the results of the Existing and Proposed System Modeling (2007 Model) and LA’s 
understanding of the new water treatment plant design, four potential system improvement 
alternatives were identified in the Level II report. At the time of the 2007 modeling, the new 3 
MGD water treatment plant was still in the design phase. These four alternatives were modeled 
in WaterCAD along with the new water treatment plant and 2 MG storage tank to evaluate the 
potential improvement to system pressures and fire flow capacity. The new water treatment 
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plant has a capacity of 3 MGD to accommodate future growth and peak demands. Since this is 
approximately double the existing peak demand, the maximum daily demand was doubled for 
modeling the proposed system alternatives in this 2007 effort. The following is a summary of the 
four alternatives, corresponding results, and estimated costs. Bear in mind that easement 
issues and EA costs are not included in these estimates. Additional investigation will be required 
to determine the approximate costs associated with obtaining easements for each of these 
alternatives. Future system alternatives were later modeled using 2008 calibration data. These 
model results are presented in Addendum 1, and are summarized following the discussion of 
the four alternatives from the Level II report. 

5.1 Alternative 1 - New Water Treatment Plant and Well 
Based on the completion and aquifer testing of the SUO No. 1 well, LA recommended 
connecting this well to the SUO system. The Level III design for Alternative 1 includes the 
construction of a precast well house and a new transmission line from the well to the new water 
treatment plant location. In addition, three-phase power will need to be extended to the well site 
to power the pump and well house appurtenances. A tentative alignment for the transmission 
line has been proposed by the SUO. The SUO is currently working on obtaining power and 
waterline easements for this alignment. The cost estimate presented below was prepared in 
October 2006, on the basis of a longer pipeline transmission route. This alignment has since 
been refined due to a reassessment of available lands and easements.  

The funding request presented in the table above was approved by the WWDC and the 
Wyoming Legislature during its 2007 session. Since the time of this request, TERO fees have 
risen from 0.5 to 2 percent and construction costs remain in a state of flux. Also, as previously 
mentioned, the proposed transmission alignment has changed and incorporates a shorter route. 
The final transmission alignment will not be finalized until easements are completed. 

LA modeled the SUO system to include the anticipated construction of the new 3 MGD water 
treatment plant, new 2 MG storage tank, and the SUO No. 1 well. This alternative was modeled 
with and without the 6-inch AC line that parallels the existing 12-inch PVC main. 

The results of the hydraulic analysis showed decreased system pressures due to the increase in 
demand. When Alternative 1 is modeled without the 6-inch AC line, pressures are further 
decreased and the 12-inch line experiences excessive headloss (greater than five feet per 
1,000 feet). Therefore, if the new water treatment plant runs at full capacity and the 6-inch AC 
main is abandoned, the 12-inch distribution line will need to be upsized.  
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Alternative 1 – Connect SUO No. 1 

Item - Description Cost 
Mobilization @ 7% subtotal (1)  $49,085.40 
60 HP Motor, Pump, Column, Pitless Unit $35,000.00 
Building Piping, spool, gate valve, flow meter $30,000.00 
Precast Building, Floor Slab, Foundation, 12'x14' $35,000.00 
Electrical Power to Building, 9400 ft $115,720.00 
Telemetry/Controls $30,000.00 
Misc. Site Grading, Reveg, Testing, etc. $15,000.00 
Access Road Upgrade to Well  $15,000.00 
Transmission Line 9,400 LF $423,000.00 
Disinfection (Sodium Hypochlorite pump) $2,500.00 

Subtotal (1) $750,305.40 
TERO Fees (0.5%) $3,751.53 
Construction Management 10 % of Subtotal (1) $75,030.54 

Subtotal (2) $829,087.47 
Contingency @ 15% of Subtotal (2) $124,363.12 

Total Construction Costs $953,450.59 
Easements, legal fees, surveying $10,000.00 
Engineering Design, Permitting, Plans and Specs $67,527.49 

Grand Total $1,030,978.07 
Grand Total (Round up) $1,040,000.00 

5.2 Alternative 2 - Increased Line Sizing 
After updating the model to include the new water treatment plant and increased future 
demands, it was determined that potential improvements to the system could be seen if key 
water mains were increased in size. The need for increased waterline size was indicated by 
large pressure drops and a severely reduced number of junctions passing fire flows. Therefore, 
Alternative 2 includes increasing water lines in key locations. Where lines were increased, the 
proposed pipe was modeled one size larger than the existing pipe.  

As a result of increasing the water mains, headloss decreased and system pressures increased. 
The 12-inch PVC line was increased to a 16-inch PVC line. Headloss in this pipe decreased 
from an average of 6 feet per 1,000 feet of line to 2 feet per 1,000 feet of line. Pressures at 
junctions along this pipe increased accordingly. In addition, fire flow capacity was greatly 
improved throughout the system with approximately 60 percent of the junctions passing the 
needed fire flow. Costs associated with this alternative are presented in the following table. 
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Level III Costs 

Alternative #2 - Increased Line Sizes 
Item Unit Units Unit Cost Cost 

Mobilization LS              1   $321,125   $       321,125  
Replace 6-in Line with 8-in C900 PVC LF     20,500   $         55   $    1,127,500  
Replace 8-in Line with 10-in C900 PVC LF     34,000   $         60   $    2,040,000  
Replace 10-in Line with 12-in C900 PVC LF       4,400   $         65   $       286,000  
Replace 12-in Line with 16-in C900 PVC LF     16,200   $         70   $    1,134,000  

 Subtotal   $    4,908,625  
 Construction Administration (10%)   $       490,863  

 Contingency (15%)   $       809,923  
 Total Construction Costs   $    6,209,411  

 Surveying   $         50,000  
 Permitting Costs   $         20,000  

 Final Plans and Specifications   $       392,690  
 TERO Fees (2%)   $       133,442  

 Total Project Costs   $    6,805,543  

5.3 Alternative 3 - Looping Mains to Eliminate Dead Ends 
While the second alternative increased the overall system performance, pressures were still 
very uneven because of the number of dead ends. In Alternative 3, distribution mains were 
looped in several key locations in addition to increasing line sizes. The hydraulic analysis for this 
alternative resulted in equalized pressures throughout the system. Looping of mains will also 
improve water quality by eliminating stagnant water and reducing biofilm buildup in the lines. In 
addition, looping mains in the northern section of the system helped some of these areas meet 
fire flow demands. Costs associated with this alternative are presented in the following table. 

Level III Costs 
Alternative #3 – Looping 

Item Unit Units Unit Cost Cost 
Alternative 2 Costs LS               1   $4,908,625   $     4,908,625  
Mobilization LS               1   $     39,690   $         39,690  
Loop three locations 6-in C900 PVC LF        9,000   $           55   $        495,000  
Loop one location 8-in C900 PVC LF        1,200   $           60   $         72,000  

 Subtotal   $     5,515,315  
 Construction Administration (10%)   $        551,532  

 Contingency (15%)   $        910,027  
 Total Construction Costs   $     6,976,873  

 Surveying   $         15,000  
 Permitting Costs   $         10,000  

 Final Plans and Specifications   $        441,225  
 TERO Fees (2%)   $        148,862  

 Total Project Costs   $     7,591,961  

5.4 Alternative 4 - Increasing Line Size and Loop Selected Mains 
This alternative was created as a more economical combination of Alternatives 2 and 3. Due to 
the high costs associated with replacing distribution lines, Alternative 4 included replacing lines 
only where the greatest improvements were seen. In addition, lines were looped and dead ends 
eliminated as shown in Alternative 3. This alternative yields improved system pressures and 
pressure equalization. Similar fire flow results were observed between Alternatives 2, 3, and 4, 
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with over half the system passing. Costs associated with this alternative are presented in the 
following table. 

Level III Costs 
Alternative #4 - Increased Line Sizes and Loop 

Item Unit Units Unit Cost Cost 
Mobilization LS              1   $173,740   $       173,740  
Replace 6-in Line with 8-in C900 PVC LF       9,000   $         55   $       495,000  
Replace 10-in Line with 12-in C900 PVC LF       4,400   $         65   $       286,000  
Replace 12-in Line with 16-in C900 PVC LF     16,200   $         70   $    1,134,000  
Loop three locations 6-in C900 PVC LF       9,000   $         55   $       495,000  
Loop one location 8-in C900 PVC LF       1,200   $         60   $         72,000  

 Subtotal   $    2,655,740 
 Construction Administration (10%)   $       265,574  

 Contingency (15%)   $       438,197  
 Total Construction Costs   $    3,359,511  

 Surveying   $         30,000  
 Permitting Costs   $         20,000  

 Final Plans and Specifications   $       212,459  
 TERO Fees (2%)   $         74,061  

 Total Project Costs   $    3,694,410  

5.5 Addendum 1 Recommendations 
Addendum 1 to the Level II report presents the results of the 2008 hydraulic modeling. Several 
changes were made to the Existing System basemap following the completion of the 2008 
system surveying and hydrant testing. The revised Existing and Proposed System models 
included this updated information as well as the new 2 MG Tank which was completed along 
with the 3 MGD water treatment plant.  

As mentioned previously, one of the factors that necessitated the completion of Addendum 1 
was the discovery that the two main transmission lines, which lie east of the old treatment plant, 
were of a different size and configuration than originally estimated. The Proposed System Model 
presented in Addendum 1 reflects this revision. As a result of the improvement in the overall 
knowledge of the system, several additional changes were made to the Proposed System 
Model. These changes included the following: 

• The new SUO No.1 well was connected to the system through an eight inch 
transmission line; 

• The Trout Creek System was connected to the main system; 

• Mains were looped, reducing dead ends; 

• Selected undersized lines were replaced to address the major system bottlenecks; and, 

• Disconnects in the eight-inch AC line from the 1 MG Tank were eliminated.  

The Proposed System Model was run under both the current maximum daily demand and the 
future demand of 3 MGD. Under the current maximum daily demand, the changes proposed 
would result in increased pressures throughout the system and better equalization of pressures 
where mains are looped.  
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The improvements included in this Proposed System Model are similar to Alternative 4 in the 
Level II report. However, because changes have been made, new cost estimates were 
prepared. The following table presents the conceptual level cost estimate for the proposed 
upgrades which are eligible for WWDC funding. These include transmission line replacements 
between the 1 MG Tank and the first major branch into distribution, which is approximately 1.5 
miles east of the 1 MG Tank. 

Level III Costs – WWDC Eligible 
Modified Increased Line Sizes and Loop 

Item Unit Units Unit Cost Cost 
Mobilization LS 1 $31,233 $   31,233 
Replaces 6-inch AC transmission main with 8-inch PVC LF 2,710 $       60 $ 162,600 
Reconnect 8-inch AC transmission main near abandoned 
underground tank with 8-inch PVC LF 170 $       60 $   10,200 

Replace 10-inch PVC transmission main with 12-inch PVC LF 4,206 $       65 $ 273,390 
Subtotal $ 477,423 

Construction Administration (10%) $   47,742 
Contingency (15%) $   78,775 

Total Construction Costs $ 603,940 
Geotech/Surveying $   20,000 

Permitting Costs $   20,000 
Final Plans and Specifications $   38,194 

TERO Fees (2%) $   13,643 
Total Project Costs $ 695,777 

Note: Costs related to the tie in of the SUO No. 1 Well are presented under Alternative 1. These costs were 
presented under a separate Level III funding request which has been approved by the WWDC. 

 

The following table presents the conceptual level cost estimate for the proposed improvements 
that are ineligible for WWDC funding. These include the distribution main loops and 
replacement of distribution lines downstream of the first major branch off the transmission main. 

Level III Costs – WWDC ineligible 
 Modified Increased Line Sizes and Loop 

Item Unit Units Unit Cost Cost 
Mobilization LS 1 $ 93,652 $   93,652 
Loop dead end mains with 6-inch PVC LF 6,992 $        55 $ 384,560 
Loop dead end mains with 8-inch PVC LF 1,150 $        60 $   69,000 
Replace 6-inch AC distribution lines with 8-inch PVC  7,554 $        60   $ 453,240 
Replace 10-inch PVC distribution lines with 12-inch PVC LF 6,632 $        65 $ 431,080 

Subtotal $ 1,431,532 
Construction Administration (10%) $    143,153 

Contingency (15%) $    263,203 
Total Construction Costs $ 1,810,887 

Geotech/Surveying $      30,000   
Permitting Costs $      30,000   

Final Plans and Specifications $    114,523  
TERO Fees (2%) $      39,708   

Total Project Costs $ 2,025,118 

5.6 Boulder Flats Assessment 
The SUO has struggled with getting water to Boulder Flats due to the long line distance 
between this area and the water treatment plant. A pump station near Plunkett Road (south of 
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Ray Lake) is currently used to boost flows to the 330,000 gallon storage tank in Boulder Flats. If 
this pump station became inoperable or there was a break in the line to Boulder Flats, this area 
would be without water aside from the amount in the storage tank at that time. Due to these 
concerns, the SUO wanted to evaluate the feasibility of connecting alluvial wells to the Boulder 
Flats area and disconnecting this portion of the system from the main system. LA therefore 
completed an additional scenario during the completion of the Addendum 1 modeling which 
connected an assumed 600 gpm water supply source to the existing system through an eight-
inch PVC line.  

The results of this conceptual analysis show an increase in already high pressures in the 
Boulder Flats area. Locations east of the highway, which failed the Existing System Model 
automatic fire flow analysis, pass under this scenario. Unfortunately, the majority of waterlines in 
the Boulder Flats area are six inch, which results in excessive headloss under higher demand 
conditions and fire flow scenarios.  

If Boulder Flats is disconnected near the intersection of Ray Lake Road and U.S. Highway 287, 
the six-inch line that runs parallel to the highway, south of the existing pumping station, should 
be replaced with a larger line. Additional investigation of the Boulder Flats system is 
recommended to determine the most feasible solution to provide a redundant water supply 
source to this area.  

 




