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Chapter 1 - Setting & History, Conclusions and Recommendations 
 

Situation 
 

Shoshoni, Wyoming is located near the geographic center of the State of Wyoming near the Wind 

River at the point its course turns from an easterly to a northern course. The town is situated in the 

far northern edge of a basin between the Owl Creek Mountains and Wind River Range. The 

landscape is high desert and sparsely-vegetated and the surrounding terrain is an alluvial plain 

broken by erosion formed dry stream beds bounded by residual rocky outcroppings. The town is 

located 32 miles south of Thermopolis, 98 miles west of Casper, and 22 miles northeast of Riverton.  

 

The town itself occupies about 3.6 sq. miles at an elevation of 4,843 ft. in central Fremont County at 

the junction of US Highways 20 & 26 and serves as an important intersection of the Wyoming 

highway network.  Shoshoni is home to a short-line spur railroad, the Bighorn Divide and Wyoming 

Railroad (BDW). This 3.6-mile spur comes off of the Burlington Northern and Santa Fe railroads that 

runs between Billings, Montana and Casper, Wyoming. The BDW, in Shoshoni, is a siding along the 

southern edge of the town serving the Wasatch Rail Car Repair Facility, one of the town’s primary 

business enterprises.  

 

Oil and natural gas field operations and ranching and farming in the surrounding area are the basis 

the local economy.  Within the Town limits, education services, real estate, retail trade, state and 

local government, and utilities are the main economic activities. The Shoshoni School District is the 

community’s largest employer with a staff of approximately 90 people. The district serves a large 

geographic area covering the northeast quarter of Fremont County with some students from in 

Shoshoni Town limits as well.  

 

The climate of the Town of Shoshoni is temperate with low temperatures around 5° F in the winter 

and up to about 93° F during the warmer months.  The region has about 120 frost free days per year 

and is one of the driest places in the State with an average annual rainfall of only eight (8) inches 

and just 24 inches of snow.   
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Conclusions 

  
System Capacity 

Shoshoni’s water system provides an adequate supply of water for the current population and 

anticipated growth. The supply and delivery meet EPA Safe Drinking Water Standards and meets 

all Primary Drinking Water Standards, meaning the supply meets all standards related to health. It 

meets most, but not all Secondary Drinking Water Standards which address the non-health 

aesthetic qualities of drinking water such as of taste, smell, some dissolved minerals, and other 

qualities not related to wellness.    

 

From what can be determined through present historical financial records, the system revenues are 

adequate to fund basic, but not all expenses, following Generally Acceptable Accounting Practices 

(GAAP). The towns past billing practices have frustrated efforts to determine, with acceptable 

accuracy, the system’s cash flow. In past years, water meters were not read through winter months 

during which customers were simply charged the $27.00 per month base rate regardless of usage. 

This was being practiced as a safeguard to prevent freezing of water mains by allowing residents to 

run extra water during these months. In practice, there has been no recorded incidents of water 

mains freezing.  This finding eliminates the perceived need to run additional water, for which no 

additional revenue was generated to keep lines from freezing.   

 

Funding of operations and maintenance has been adequate to pay for day-to-day operations. 

Revenues have exceeded expenses by a small margin over the past several years. That funding level 

however, is not sufficient to cover long-term system needs such as replacement of a well, the tank 

obsolescence of aging infrastructure and equipment. Few funds have been set aside to cover these 

costs let along anticipated future system expansion.  

 

The Town is not presently facing the need for an expanded or upgraded water system infrastructure 

in order to continue providing local residents with sufficient, safe, affordable drinking water that 

meets EPA standards. Under most expected operational conditions, average day demand and 

maximum day demand can be met while allowing reserve capacity. The exception to this is during 

emergency events such as firefighting. During such events, the system may not be fully capable of 

delivering necessary quantities of water to every residence for normal operations. However, the 

system will recover quickly once firefighting efforts are complete.  Water supply is adequate to 

support the forecasted increase in local population and commercial activity. 
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The biggest present challenge for the Town of Shoshoni to reliably deliver water to its citizens is 

assuring the lone transmission line from the town’s wells to the tank is kept intact. This line has had 

significant breaks over the past decade, leaving the town in the precarious position of being out of 

water until the line is repaired. 

 

Shoshoni’s water storage tank has capacity to meet normal temporary needs of the town. In the 

event the tank is taken out of service for planned maintenance, the town has the ability to close 

valves to the tank and reroute supply directly to town.  

 

In all the town’s water system meets present potable water needs, so long as no disruption 

occurs. In many regards, the system is functioning on the edge of disaster. 

 

To better secure the town’s water supply, now and in the future, several upgrades should be made 

to achieve a comfortable assurance of the town’s ability to continue reliable water supply and 

delivery.  

    

Recommendations    
 

To remain in sound operating condition, Shoshoni needs to make some updates to the system. These 

include, but may not be limited to:  

1. Determining the exact cause, and finding the correct solution for, the continued 

transmission line breaks between Well No. 6 and the Water Storage Tank.  

2. Replacement of the SCADA system. 

3. Replace the vault at Well No. 6 with an above-ground wellhouse and relocate the piping to 

that facility. Additionally, the pump at Well No. 6 is not operating at peak efficiency. 

Replacing the pump would result in increased efficiency for the system. 

4. Replace the vault at Well No. 5 and relocate the control piping to an above ground 

wellhouse. 

5. Replace the wellhouse at the No. 4 well and the well’s discharge piping. In addition, 

installation of a regulation-compliant chlorination room is recommended. 

6. Replace the Well No. 2 wellhouse. 

7. Replace the existing meters for water users with radio read meters. 



 

4 | P a g e  
 

8. Install meters on all service lines using water from the town’s system. 

9. Replace the lead bronze meter yokes. 

10. Evaluate the function of the water valves clustered at the bottom of Water Tank Hill 

to facilitate proper mapping and functional system understanding. 

11. Redevelop Well No. 4. 

12. Install riprap beneath the water storage tank overflow to address erosion concerns. 

13. Cut and abandon the cast iron pipes currently placed adjacent to transmission lines. 

14. Improve the access road to the water storage tank. 

15. Abandon and replace the resident-installed water lines along California Street. 

16. Correct the tank vault confined space shortcomings. 

17. Repair the fencing around the water storage tank. 

18. Install an overflow, with proper air gap, on the water storage tank. 

19. Install an additional fire hydrant near the Wasatch Railcar Facility. 

 

In addition to proposed improvements that can be made via construction, there are several 

improvements that can be accomplished through operation and policy improvements. There are 

several companion improvements in financial management of the system that, when implemented, 

will provide long term benefits and efficiencies.  

 

Financially, it appears that the Town of Shoshoni has developed a current rate structure that is self-

sustaining in terms of operation and maintenance but may not be sufficient for major repairs and 

updates. 

 

Further recommendations are fully detailed in in the remaining chapters of this report. 
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Chapter 2 – Service Area and Water Demand Projections 
 

Shoshoni’s present municipal water system is limited to providing service to the town’s 

corporate limits. The only exception is the Lake View Cemetery, located directly west of town 

at the end of Seventh Street.   The water system serves a total of 370 water accounts.  Of 

these, 329 are residential and the remaining 41 accounts are commercial.  There are 62 

unmetered locations including six different locations around Shoshoni owned and operated 

by the municipality.   

There are currently a few possible identified increases in the future demand for the Town.  

The Maligaya Eco Farm, often referred to as the Mushroom Farm by local residents, and Fast 

Lane Inc., a gas station and convenience store, have both expressed desires to expand 

operations.  In addition, the Town of Shoshoni has purchased property on the west side of 

town with the intention of development for future housing.    

The immediate changes in the demands on the Shoshoni water system are the Confidence 

Builders, LLC and the High Desert Housing projects currently underway.  Confidence 

Builders is constructing, at the time of this report, Phase I of a Recreational Vehicle Park 

which will have 28 lots. Phase II includes plans for an additional 20 lots and a laundromat 

and bath house.  Confidence Builders is adding four trailer houses to the existing trailer park 

and intends to add five more in the future. 

The possibility exists for expanded service offered north of town as well, as there exists some 

scattered housing outside of corporate limits. 

2.1 Population Projections 
The population for the Town of Shoshoni has fluctuated up and down for the last eighty 

years, from just over 200 people in the 1940’s to almost 900 in the 1980’s when the Town 

saw increased economic activity due to uranium and fossil fuel industries in Fremont County.  

The U.S. Census in now estimating the current population to be 515 people.  



2 | P a g e  
 



3 | P a g e  
 

The Wyoming Department of Administration and Information Economic Analysis Division 

forecasts the population of Shoshoni to be 654 by the year 2040.  This projected growth of 

only 2% in the next twenty years indicates the Town of Shoshoni is not expected to change 

significantly in population.  Further inspection of the projections provided by the Economic 

Analysis Division show the population of Fremont County is not expected to change much in 

the next 20 years, with a current projection of 39,430 people to 40,180 residents in the year 

2040, which is only 1.9%.  When the population provided by the United States Census is 

considered, the Town would need to grow by 26% to regain the reported population on the 

2010 Census of 649 residents.  U.S. Census data for the Town of Shoshoni, Fremont County, 

and the State of Wyoming, is shown below. 

 

2.2 Water Demand Projections 
The greatest determining factor for potable water demand is population and their activities.  

Two other factors that should be considered are irrigation and firefighting.  During the 

season when irrigation is needed, the demand on a water system can almost double. This can 

be seen in Shoshoni, where there are dry, hot months during the summer.  The need for fire-

suppression does not produce a long-term demand for supply, however it does produce an 

instantaneous, short-term strain on the system usually met with supply from water storage.  

Shoshoni’s water storage will be discussed further in this chapter and fire-suppression and 

the flows required will be discussed later in this report.  For the Town of Shoshoni, the 

YEAR WYOMING 
FREMONT 

COUNTY

TOWN OF 

SHOSHONI
% Change

1950 290,529 19,580 891 16

1960 330,066 26,168 766 36

1970 332,416 28,352 562 -36

1980 469,557 38,992 879 77

1990 453,588 33,662 497 -22

2000 493,782 35,804 635 -2

2010 563,626 40,123 649 26

2020* 582,328 38,961 515 -21

*2020 data estimated

U.S. DECENNIAL CENSUS DATA
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demand for potable water is motivated mostly by residential use and the support of the 

human population.   

The best ways to determine the water demands for a population is to tabulate the water used 

in recent years.  For better understand of the following paragraphs, a brief explanation of the 

Shoshoni water system will be given.  The water storage tank is located on a hill 1.7 miles to 

the west-southwest of town.  The tank is normally filled from three separate wells located 

between the Town of Shoshoni and Boysen Reservoir to the west.  There is a fourth well, 

known as Well No. 4, located between the water tank and town that can be used to supply 

water to the tank, but normally sends water directly to the residents.   Unless the No. 4 well 

is being used, Shoshoni’s water supply is fed from the tank. 

The Town of Shoshoni implemented a program to meter the water users in town in 1993.  

There is currently a system in place to read and record the water usage for the residential 

and commercial taps throughout the service area.  There are some parts of the town 

managed by the local government that either do not have meters or the meter is not checked 

on a regular basis.  These include: 

• Shoshoni Town Plaza 

• Centennial Park 

• The Rest Area 

• Shoshoni Public Library 

• Shoshoni Fire Hall 

• Shoshoni Police Station 

• Shoshoni Town Hall 

The town also sells bulk water but there is not currently a method or devices in place to 

meter the water sold and the Town relies on the company purchasing the water to report 

how much water was received.  A bulk water facility would make this process much simpler 

and more accurate while possibly adding additional funds for the water system. 

In addition to these locations using un-metered water, the Town does not read residential 

meters in the winter months, usually November through February.  This practice was put 
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into place as a means to encourage the residents to have a small trickle of water constantly 

running to help reduce the chance of water and sewer lines freezing in the winter months 

due to the shallow bury depth of the old lines that now have been replaced.  Once the meters 

are read and recorded in the spring, an artificial spike in usage is seen because of the 

difference in projected usage and the actual amount. 

Another tool to use when determining the water demand is to evaluate how much water has 

been produced by the four wells.  Each of the wells is equipped with a meter to determine 

the flow by which a total volume of water produced can be calculated. However, at the time 

of this report, none of the meters were functioning.  The lack of data from the wells coupled 

with a deficiency in record keeping has provided relatively inconsistent data to compare 

produced water to consumed water.  By analyzing the information provided by the Town’s 

Utility Billing Department and comparing it to data from the well production, only two years 

were available for comparison, 2016 and 2017.  After further inspection of the numbers from 

2016 and 2017, there is so much variation it does not add significantly to the understanding 

of the system.   

To determine the water demand for Shoshoni, the most practical method would be to use the 

Town’s metered usage records.  The gallons of water were totaled for each month and then 

divided by the population for that given year.  From this the yearly averages where 

calculated, that annual average is 168 gallons per-person-per-day (GPCD) for the Town’s 

515 residents.  With the lack of data from water meters in the winter, an average demand for 

this season was unable to be determined with any acceptable level of confidence; however, 

385 GPCD was determined to be the peak demand in July and August.  

Data collection discrepancies: 

1. Residential meters need to be read and recorded every month, no matter the 

season, to better determine the demand on the system and the consumption of the 

residents. 

2. Any water user connected to the water system should be metered regardless of 

whether they are private or public. 
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3. It is imperative the function of the well components used to determine the water 

production are kept operational at all times. 

4. The water production and water consumption readings need to be conducted at 

the same time each month to have reliable data for comparison. 

5. Meter and bill bulk water usage, bill for amount metered 
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Chapter 3 – Review of Existing System 
Existing System Overview 
Shoshoni’s existing water system has been through a number of evolutions from its 

beginning. Shortly after the 1905 establishment of the town, low producing wells in town 

were used as a source of water. Those wells supplied water to the railroad and a few homes 

and buildings. Few, if any, records of that original distribution system were discovered 

through archives reviewed for this report. In the 1930’s and 1940’s, the town raised money 

for, and built, a more robust distribution system of mostly 4” cast iron water mains. 

At some time before the 1950’s, Shoshoni built a pump station on the Wind River and 

pumped water to a trough-shaped open concrete water reservoir on the butte southwest of 

town, where is was subsequently piped to town. That original reservoir site is now the site 

of the town’s current steel water tank, built in the late 1970’s. 

Water Source - Wells 
For a water source, the town had to transition from the Wind River pumped supply to wells 

because Boysen Reservoir was constructed by the Bureau of Reclamation (BOR) in the early 

1950’s. When it was determined the resulting reservoir would flood the town’s pump station, 

the BOR drilled two wells to serve as the town’s replacement water supply. The BOR, in 

1953, used what was then best well drilling techniques and science to drill and 

complete these two wells. Among other innovations, they were installed using annular 

space gravel-pack, manufactured bronze well screens and leading-edge test methods. 

Today’s water drilling and completion technologies closely emulate those used for Well No.2. 

Three additional wells were drilled in 1978, 1992 and 1993. These wells are still in service 

today. The 1953, Well No. 2, remains the town’s best producing well of the four wells 

presently in use.  

The Wyoming State Engineer’s office has permitted six wells for the town throughout the 

towns’ history. The first well of record, Well No. 1, was drilled along Poison Creek southwest 

of town and served as part of the towns’ supply for some decades. It is now plugged and 

abandoned. Its date of drilling is unknown.   The second well supply, Well No.2 discussed 

above, was drilled by the BOR near the east shore of Boysen Reservoir 
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and remains today as the town’s favored well.  Well No.3 was also drilled by BOR; it was 

abandoned after a relatively short service life due to poor production.  Well No. 4 was drilled 

in 1978 just north of Poison Creek a little over ¾ of a mile west of town and is still in use 

today. The other two wells currently in service, No. 5 and No. 6, were drilled in 1992 and 

1993 north and west of the town’s water tank.  

The four wells currently serving the Town of Shoshoni draw water from the Wind River 

Formation aquifer.  Each pump is equipped with isolation valves and a check valve. The water 

produced from the wells meet all of the EPA’s Primary Drinking Water Standards, however 

do not meet Secondary Drinking Water Standards. The secondary standards measure 

dissolved constituents that have no health impacts. In 1991 CEPI and James M. Montgomery 

teamed to add wells to update the towns transmission system. Their 1991 WWDC report 

states Shoshoni’s supply meets primary drinking water standards; it exceeds the Secondary 

Drinking Water Standards for total dissolved solids and fluoride in all except for Well No. 4.  

 Figure 3.1 show the respective locations of the wells and the town.  
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Figure 3-1 Map of Wells for the Town of Shoshoni 
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The above map shows how the well field is configured starting with the three wells on the 

extreme west side of the system. Starting with Well No. 2 near the shore of Boysen Reservoir, 

progressing eastward through Well No. 5 and Well No. 6, terminating at the storage tank. 

From the tank, water flows east 1.8 miles to town through the system’s transmission line. 

Near mid-point between the tank and the west edge of town, Well No. 4 ties into said 

transmission line.  

In this section of Shoshoni’s water source, only a brief overview is presented. A fully 

detailed description or the town’s wells and their production capacity is presented in 

Appendix E. The reader is directed to that appendix for a more complete description 

of Shoshoni’s well supply system.    

All four well sites are fenced with chain link fencing to provide security and deter livestock. 

The fences and well houses are normally locked. For the remainder of this section describing 

Shoshoni’s wells, the discussion will be in the same sequence indicating the direction of flow 

between the wells and the tank; Well 2, Well 5, Well 6, Tank, Well 4. 

Well No. 2 

Well No. 2 is the oldest well currently in 

service, and is also the system’s best 

producing well.  The wellhead and 

controls are located in an old wooden 

structure in poor condition. The surface 

elevation for the well is 4769.5 feet with a 

drilled depth of 580 feet Below Ground 

surface (BGL). It can produce 200 gallons 

per minute (gpm) at normal operations. 

Its casing is 10-inch steel. It is equipped with a 6-inch bronze wound well screen. The bottom 

of the well is infilled with sediment. In spite of this condition, the well continues to produce 

efficiently. The 2020 well test data compares very favorably to the 1990 well test data and  

indicates the efficiency of the well has not noticeably changed in the last 30 years, at  nearly 

Figure 3-2: No.2 Wellhouse May 12, 2020 
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100%. The aquifer transmissivity of 2,070 gallons per day per foot (gpd/ft) in 2020 is 

essentially equal to the 2,100 gpd/ft observed in 1990. The well recently had a history of 

pumps failing. The town’s operations personnel have reported the well occasionally 

produces solids resembling rust flakes that have been collected periodically.  

When the pump on Well No. 2 failed in late 2020, the town took the opportunity to conduct 

a downhole video survey on the well before replacing the pump. This was conducted on 

January 20, 2021. It found the condition of the casing to be in good shape but did show there 

is sediment filling the bottom portion of the well roughly to the location of the lead packer 

which was set at 441.5 feet below ground surface (BGL). This shows the bottom 138 feet of 

the well to be infilled with sediment. The over-all-efficiency (OAE) for the pump was tested 

on July 29, 2020 and is unchanged since 1990. This pump was replaced in early 2021 due to 

a motor failure.    

The wellhouse for No. 2 is in poor condition. The wall mounted air conditioning is not 

functioning, and a space heater has been placed inside to maintain the temperature during 

the colder months.  The smoke detector has been disconnected, however the wiring for the 

device is still in place.  The flow meter for the well is not operational but a replacement unit 

has been purchased and is ready for installation once its mounting plate can be fabricated.    

Well No. 2 Recommendations 

1. It is recommended the well house be replaced with a modern exposed aggregate 

concrete wall structure. 

2. Install the replacement magnetic flow meter and tie it into the SCADA system. 

3. Replace the climate control system to assure nonfreezing temperatures are 

maintained in winter months and summer interior temperatures meet limits 

recommended for the control electronics. 

4. Replace the discharge and yard piping.  

5. Install upstream and downstream pressure gauges 

6. Install discharge to waste piping 

7. Install water level sensor with readout and SCADA compatibility 

8. Install a AVAC valve on discharge piping 
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9. Security fence the site 

10. Replace Soft Start 

11. Continue to use the existing well. 

12. Establish a sinking fund to accumulate sufficient funds to replace this or other wells 

at a future date as needed. 

Well No. 5 

The total depth drilled for Well No. 5 is 1,051 feet, giving it the deepest well elevation in 

Shoshoni’s system with a bottom hole elevation of 3,728 BGL.  Well No. 5 has 8-5/8inch steel 

casing from ground level to 430 feet BGL. The remaining well depth has 4-inch steel casing 

from 430 feet to 1,050 feet BGL.  Well No. 5 produces approximately 120 gpm at normal 

operations.   

The well was tested in September of 2020. 

When these results were compared to the 

original testing done following the 1992 

construction, the 2020 test shows this well’s 

efficiency and production has remained steady 

for the past 28 years. The 2020 testing yielded 

an aquifer transmissivity of 790 gpd/ft which 

closely follows the 1992 testing of 860 gpd/ft.  

The 2020 testing concluded the pump for Well 

No. 5 was operating at only 28% efficiency, bringing down the over-all-efficiency of the well.  

The pump was recently replaced in early 2021, after the 2020 pump testing was completed. 

This new pump was not used in the 2020 well testing. It is assumed to be producing at the 

manufacturers’ stated efficiency.     

The wellhead discharge piping is located in a below ground concrete vault which regularly 

floods. The source of that flooding may be from either spring melt water, stormwater or from 

the well’s airline. This well is reported as being slightly artesian, water in the well may be 

coming up through the air line used for finding depth to the water surface in the well. In 

either case the well pit is consistently flooded. This is a detriment to the piping and a risk to 

Figure 3-3: Well No.5 Vault, May 12, 2020 
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public health in the event a line vacuum would suck the flood water into the transmission 

line.   

The discharge piping is corroded due to regular flooding and needs to be replaced. The below 

ground vault makes access more difficult and discourages maintenance visits. Town 

personnel reported encountering rattlesnakes when accessing the well pit, further 

discouraging maintenance visits.  

The pump controls and power panel are located in a small metal aboveground building.  

The flow meter, air conditioning unit, and smoke detector are all nonfunctioning. The fencing 

around the vault has been repeatedly breached by cattle rubbing on the chain link panels. 

The locking mechanism for the gate is damaged, allowing the animals entry into the area.  

Well No. 5 Recommendations 

1. Replace the below ground well vault with a modern exposed aggregate above ground 

concrete wall structure with climate control. 

2. Replace the well house discharge piping and yard piping. 

3. Install pump control equipment including flow monitoring, totalization and water 

level monitoring and telemetry.  Provide isolation valves to isolate the well from the 

other wells  

4. Replace the flow meter with a digital wall readout and SCADA compatibility    

5. Add a sample port in the middle of the discharge piping. 

6. Install discharge to waste piping 

7. Provide water level pressure sensor and readout    

8. Continue use of the existing well and pitless adapter. 

9. Reinforce fencing of this well site such that cattle cannot congregate and rub on the 

fencing.  It is further recommended that the town work with the livestock owner to 

encircle the site and its chain link fence with an electric fence to keep from continuing 

damage to the chain link fence.  

 

Well No. 6 
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Well No. 6 was designed and constructed at the same time as the No. 5 well.  The ground 

elevation is 4,805 feet, and the total depth of the well is 

1,040 feet below ground level.  There is 8-5/8-inch steel 

casing to a depth of 397 feet, and 4-inch steel casing 

from there to the total depth of the well.  On September 

2, 2020, the well was tested and the aquifer 

transmissivity of approximately 1,730 gpd/ft was 

indicated.  The rest of the testing was harder to interpret 

because of the amount of gas entrainment in the water; 

however, a weighted discharge average of 170 gpm was 

calculated. 

Well No. 6, like Well No. 5, has a below ground concrete vault (Figure 3-4) to contain the 

wellhead piping.  The vault generally remains dry and serviceable throughout the year. There 

is evidence this vault has flooded in the past. The frequency of these events is unknown.    

The above ground wellhouse is a small steel panel building. It houses the instrumentation 

panel for the well pump. A separate stand-alone fiberglass room houses the gas chlorinator. 

It also provides room for storage of a single spare chlorine gas cylinder. The chlorinator room 

has a glass viewing window so fogged  it is unusable. There is an exterior switch and fan that 

can evacuate chlorine gas in the event of a leak. The automatic fan switch and light is missing 

as is the chlorine alarm. The operator reports the injector pump regularly burns up three or 

more times per year due to loosing prime. This is likely due to the presence of entrained gas 

in the well water. The piping carrying the water to the transmission line had repeatedly 

failed causing the room to be flooded.  

The heating and air conditioning unit failed some years ago. The flow meter is not 

operational.  The Director of Public Works indicated this well produces objectionable odor, 

which he reports is detectible by residential water services in town.  

Well No. 6 Recommendations 

1. Develop a design solution to the produced gas pressure surging which has 

repeatedly caused rupture of the transmission line between this well and the tank. 

Figure 3-4: Well No. 6 Vault, May 12, 2020 
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2. Apply to WWDC for either an extension of this level I study or a Level II study to 

develop a scientifically based solution to the gas induced surging problem and 

implement the recommended corrective actions.   

3. Replace the below ground well vault with a modern exposed aggregate above 

ground concrete wall structure with climate control. 

4. Replace the well house discharge piping and yard piping. 

5. Build the replacement well house to include a gas chlorination system meeting 

current safety standards and safety provisions. 

6. Provide isolation valves to isolate the well from other wells  

7. Replace the flow meter with a digital wall readout and SCADA compatibility 

8.  Add a sample port in the middle of the discharge piping. 

9. Install discharge to waste piping 

10. Provide water level pressure sensor and readout    

11. Install pump control equipment including flow monitoring, totalization, 

telemetry, and water level monitoring.   

12. Continue use of existing well and pitless adapter. 

Well No. 4 

Drilled in 1977, Shoshoni’s No. 4 Well is the second oldest well in use, at  a depth of 620 feet 

below ground level.  The steel well casing was set at 600 feet and is 10-3/4 inches in 

diameter. The ground elevation at Well No. 4 is 4,800 feet.  This well was also tested for this 

report and compared with testing results from 1990.  The specific capacity of 0.82 gallons 

per minute (gpm) of drawdown in 2020 was compared to 1.27 gpm of drawdown from 1990 

and indicates a decrease in the well production capability of approximately 35%.  The aquifer 

transmissivity of 755 gpd/ft was calculated, and, when compared to the 1990 value of 1,280 

gpd/ft, was another indication of the decrease in well performance. After the pump test 

conducted on September 1, 2020, the pump on Well No. 4 was replaced in 2021.   

Presently, due to this well’s water quality issues, the operations staff prefers to use Well No. 

4 only during high demand periods. Due to its location with respect to the tank and Town of 

Shoshoni (Figure 3-1), this well can serve as the only means of supply in the event of a break 
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in the transmission pipeline between the three upstream wells, the storage tank, and 

Shoshoni. 

The controls and wellhead for No. 4 are located above ground in an old wooden structure in 

poor condition.  Similar to other wells, the heater and air conditioning unit failed some years 

ago and the flow meter is inoperable and awaiting the fabrication of a mounting plate so the 

new meter on hand can be installed.   

This well is equipped with liquid hyperchlorination for disinfection of its produced water. 

The disinfection is necessary because the well feeds directly to the transmission line 

entering town, unlike the upstream flow that is allowed detention time in the tank before 

reaching town. Additionally, when the town transmission line fails between Well 6 and the 

tank, as it has on several occasions, Well No. 4 becomes the town’s only source of 

emergency supply. To receive disinfection before consumption, the liquid chlorination at 

Well 4 serves a vital role in providing disinfectant treatment before water reaches town for 

consumption.  

Well No. 4 Recommendations 

1. Replace Well House with a concrete structure and separate chlorine room 

2. Replace Flowmeter with digital wall readout and SCADA compatibility 

3. Add sample port (middle of discharge piping) 

4. Upstream and downstream pressure gauges 

5. Provide water level pressure sensor with wall readout and SCADA compatibility 

6. Provide valving (exterior/buried) to allow well to be discharged to waste and isolated   

7. Fence the facility (maintain fencing) 

8. Replace Soft Start 

9. Add AVAC Valve to discharge piping 

10. Install more efficient chlorine injection port 

Basic information on each of the wells is given in the above narrative and in Table 3.1 below. 

A full summary of Shoshoni’s wells and their capacity is given in Appendix E. 
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Table 3.1 Well Information 
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Notes / Issues

2 55334 1954
Slots, 

1/8" x 6"
10" 560 4550 165 200 4336 Berkley 6TMH-300 13 40 N/D Soft Start

Franklin Electric 3-Phase 50 HP Submersible Well Pump Motor

4 41152 1978
Slots, 

1/8" x 6"
10-3/4" 620 4551 280 200 4298

Grundfos Submersible

Model 230S  Multistage Turbine
18 50 3450 Soft Start

Chlorination is not automatic.

Well needs to be primed every time the pump is turned on. 

5 87187 1992
4" x 

0.015
8-5/8" 1051 4636 150 120 4354 Berkeley 6TMH-300 9 13 25 3450 VFD

Poor security.

Soft start is not working.                                                                                                

Well Pit regularly floods.

6 87186 1993
4" x 

0.015
8-5/8" 1040 4715 190 160 4415

Gould Submersible 200 L40 

Multi-Staged Turbine
13 40 3450 Soft Start

The chlorinator switch is missing.

Gas in well causes issues with the transmission lines.
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Storage Tank 
The town has a single 500,000-gallon water storage tank situated near the crest of the bluff 

to the west of Shoshoni (Figure 3.1).  The American Steel and Iron Works tank is 66 feet in 

diameter, 20 feet tall and constructed of welded steel meeting the American Water Works 

Association Standards when it was installed in 1978.  The water level for the tank is 

determined with the use of a piezometer level sensor. The tank rests on a concrete ring wall 

and gravel foundation and the tank’s finished floor elevation is 5,000 feet. A small crack was 

observed in the ring wall in 1991 but wasn’t found in 2021. Windblown dirt and weeds have 

covered most of the southeast portion of the foundation since then.    

Located next to the storage tank, there is a concrete 7-foot cylindrical vault containing the 

electrical control panel for the tank level sensor and the large hand wheel valve for the 

transmission line outlet.  The vault appears to be in good condition with no indications of 

flooding or other damage.  Fiberglass insulation sheets have been placed over the water 

valve to help prevent freezing during colder times of the year. The operator reports the small 

diameter tube from the pneumatic level sensor has frozen on occasion. Since placing 

fiberglass insulation over the small line and the inlet valve, the line has not frozen.  

The inlet valve for the tank is located directly under the chain link fence that encircles the 

tank. One section of the fence is removed on the 

southeast corner and needs be reinstalled or 

replaced with provisions to allowing access to the 

tank inlet valve. There is a walk-through gate, 

,normally locked on the north side of the tank next 

to the access road, while a gate secures the access. 

The key is retained by the Town Operator. There is 

no locking device on the tank ladder entry to 

prevent unauthorized access to the tank itself and 

its manway hatches. This needs to be corrected. 

The terrain around the tank appears to be stable, bedded on a series of thick sandstone 

ledges. There is an area of severe erosion approximately 15-foot wide by 30-foot-long on the 

Figure 3-5: 500,000-Gallon Water Storage Tank 
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hillside northeast of the tank where the tank maintenance company discharged their siphon 

hose at the edge of the fill slope.  This activity should not be allowed to continue. 

The access road to the tank from the Poison Creek Road is a simple two-track road.  It can be 

partially blocked by falling rock that prevents all but four-wheel drive vehicles from 

accessing the tank site.  To be accessible in all weather conditions, the road needs to be 

regraded.   

Identification of Water Storage Tank Deficiencies: 

1. To keep the erosion from propagating, and becoming a potential risk to the 

tank’s foundation, Riprap needs to be placed in the eroded section near the 

discharge pipe. 

2. The access road for the water storage tank needs to be graded to increase 

drivability for vehicles and equipment. 

3. The vault for the water storage tank is a confined space and needs to be 

addressed in order to provide a safe working environment for the Town’s 

personnel. 

4. The ladder needs to be fitted with a lockable grate to prevent unauthorized 

access. 

5. The roof access hatch needs to be locked.  

6. To increase the security of the tank and help keep wildlife from the area, the 

section of fencing around the tank should be replaced. 

7. In order to conform to D.E.Q. specifications, an Overflow with proper Air Gap 

needs to be installed on the Water Storage Tank 

Transmission Lines 
The original transmission line between the wells and the water storage tank was abandoned 

in 1993 when Wells 5 & 6 were drilled, and the line was rerouted to its present location using 

8 and 10-inch PVC pipe. Prior to the 1980’s, a new transmission line was installed from the 

tank to town. It paralleled the old 6-inch cast iron line kept in service as a “backup”.  In 1978 

when Well No. 4 was drilled, a separate transmission line carried water from Well 4 to the 
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west side of town. In the 1990’s, the remaining portion of the old transmission line between 

Poison Creek and town was replaced with 10-inch PVC line. 

With the current system, water is transmitted from Well No. 2 to Well No. 5 through an eight-

inch PVC. The size is then increased to 10-inches in diameter from No. 5 to Well No. 6. On the 

eight-inch pipe, there is a combination air/vacuum valve. This line ties into a valve cluster at 

the base of the hill allowing water to be directed to the storage tank or bypass the tank and 

go directly to town. This configuration remains in service today.    

The section of pipe between Well No. 6 and the storage tank has suffered multiple breaks. 

When this occurs, all three preceding wells, 2, 5, and 6 are forced out of service. This leaves 

the town with Well No.4 as the only supply for the system until the line can be repaired. This 

is undesirable.   In addition to removing Wells No. 2, 5, and 6 from the active system, a break 

in this line completely drains the water storage tank leaving the town with no water storage 

until utility personnel are able to isolate the line. Photos of excavation during repair of this 

line shows the pipe laying directly on ledge rock with no gravel bedding. This, too, is highly 

undesirable.  

From the storage tank, a ten-inch PVC pipe flows easterly to the valve cluster at the base of 

the tank hill passing south of Well No. 4 and connecting into the town’s distribution system 

at Second Street.  

This line section was installed with two blow-off valves to vent trapped air.  There is also a 

10-inch ductile iron pipe from the storage tank to the valve cluster.  The original six-inch cast 

iron pipe also parallels the 10-inch PVC. This old 6-inch cast iron line was left in service as a 

“backup”; much of that old line is still occasionally used. In those areas where it was exposed 

in 2019, the line was revealed to have dangerously shallow depth of bury.    

There is an 8-inch PVC line originating at Well No. 4 and runs north forming part of a loop 

that serves the Cemetery, the Eco Farm plant and ties back in at 7th and Maple. This line also 

has an air relief valve for trapped air. In addition, a 10-inch ductile iron pipe connects the 

line running North of Well No. 4 to the line from the storage tank connecting at a valve cluster 

before reaching the distribution lines at Second Street, as shown in Figure 3-6.   
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Currently, all control valves in the transmission lines are Mueller resilient gate valves sized 

for the line in which they are used. All valves are manually actuated. There are four valve 

clusters along the transmission lines. The first one, as discussed earlier, is at the base of the 

outcropping on which the water storage tank is installed. This allows the tank to be 

bypassed and the flow from wells 2, 5, & 6 to be sent directly into the Town’s distribution 

system. The second valve cluster is located where the tank’s supply and discharge lines 

cross Poison Creek Road. This allows a segment of the dual transmission line to be isolated 

and all flow to be routed through either the PVC or the DIP line. The third cluster is where 

the discharge lines from the storage tank join with the supply line from Well No. 4. The 

fourth valve cluster is on Second Street where the transmission lines connect to the Town’s 

distribution system. 

 Transmission Line Deficiencies  

1. Proper bedding for the 10-inch transmission line between Well No. 6 and the 

storage tank needs to be installed to prevent the continued breaks. 

2. The valve cluster, at the base of Water Tank Hill, needs to be evaluated for proper 

function. 

3. The existing Cast Iron Pipe still connected to the transmission system are aged, 

have shallow bury depth, and unknown reliability.  It is recommended these lines 

be cut and abandoned. 

 

Chlorination Treatment 
 

Currently there are two locations where 

chlorine treatment is applied in the system.  

These are at Well No. 4 and Well No. 6. 

Figure 3-6: Liquid Sodium Hypochlorite Tank at Well No. 
4. 04-02-2021 
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The treatment at Well No. 6 uses gas chorine. It treats the incoming water from Wells No. 2, 

5, or 6 as it fills the water storage tank.  The gas cylinders and injection chlorinator controls 

are housed in the chlorine room at Well 6. When any of the wells on this line are running, 

chlorine is injected into the flow stream. However, the chlorinator controls are not set up to 

pace the rate of chloring injection to the flow coming from the upstream wells. Spare 

cylinders are stored at the town’s wastewater treatment plant in town, 2-¾ miles away. It is 

recommended the gas chlorine bottles be stored at the well where it is to be used. Moving 

the bottles from the present storage site to the well creates 

and inadvisable danger to the operators.  

As discussed earlier in this chapter, liquid hypochlorite is 

used to chlorinate the water produced from Well No.4. The 

chlorine solution is stored in the pump house in a 

polyethylene storage tank and is injected when the well is 

pumping.  

According to the Director of Public Works, occasionally the 

disinfectant system on Well No. 4 loses prime and must be 

reprimed due to its use of liquid sodium hypochlorite.   

 Water Treatment Deficiencies 

1. The Chloride controls at Well No. 6 are not properly set up to pace the rate of 

chlorine injection and should be addressed. 

2. The water system uses two different methods of chlorination.  For ease of 

operation, it is recommended that only one method be used. 

3. Gas Chlorine should be store at the well site for which it will be used to reduce the 

danger transportation presents to the operators. 

Figure 3-7: Chlorine Storage at Well 
No. 6.     05-12-2020 
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Supervisory Control and Data Acquisition (SCADA) 
Shoshoni’s first Supervisory Control and Data Acquisition System (SCADA) system is 

currently serviced by Montana Controls LLC of Billings, Montana The firm simplified the 

system, by utilizing some of the components of 

the prior Metron System and replacing selected 

components to make it more reliable and 

generally serviceable by the town maintenance 

personnel. 

The current SCADA system links information 

from the four wells and the water storage tank to 

a control panel housed at the lab room of the 

Wastewater Treatment Building.  The system 

receives a radio signal from the wells and tank by 

an older model MDS, 900 megahertz radios, which require line-of-sight to operate at full 

potential. These radios are no longer supported by the manufacturer, so if one of the radios 

fails, it will likely result in the need to replace all of the radios.  

Each well on Shoshoni ‘s system is configured with the ability to activate the pump remotely, 

then monitor it through its flow meter. At some time in the past, they were equipped for a 

smoke detector and security system that sent information to the main control panel. Those 

features have since been disabled because of recurring false alarms.   

Each well utilizes a startup control to reduce the surges caused by the sudden activation of 

the pump motor. Well No. 5 uses a Variable Frequency Drive (VFD); all others use a soft start.   

At the time of this report, none of the flow meters for the four wells were operational and no 

alternate remote monitoring equipment was in place. This makes it necessary for the 

operator to go to each well to determine whether it is operating properly.  

The deactivation eliminates the ability of the town’s personnel to know whether there is an 

overheating problem with a piece of equipment or if there had been unauthorized access to 

the site.   

Figure 3-8: Control Panel located at Wastewater 
Treatment Facility  04-02-2021 
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The Programable Logic Controller (PLC) at each of the wells are the components most 

affected by environmental conditions, specifically condensation.  None of the wellhouses 

have a functional heating, ventilation and air-conditioning system, raising concerns about 

the continued functionality of the SCADA equipment. The system’s control panel can be 

instructed to cycle the well pumps and set parameters for each pump’s operation based upon 

the water level in the tank. The option to rotate which pump is activated first is also available 

but is currently not in use. This needs to be made operational again.  The system also has the 

capability of being monitored from an Apple iPad© or personal computer via a VPN from 

any location in town. With the current internet service provider however, these functions no 

longer work reliably.   

The SCADA at the water storage tank is simply set up to monitor the water level of the tank.  

The equipment consists of a pneumatic water level sensor, an input/output (I/O) device, and 

the radio to send the information to the main control panel using a solar panel power supply.   

 SCADA System Deficiencies 

1. The current SCADA System should be replaced to improve control and better 

provide information.  The new system should include: 

a. SCADA terminal at the town hall 

b. SCADA capable tablet for operator’s mobile control and GIS use. 

c. Display each well and its current run status 

d. Display tank water level 

e. Current UMP sequencing 

f. Totalize each well’s daily and instantaneous production 

g. Data trending 

h. Display all alarm conditions: 

i. Start failure 

ii. Shutdown failure 

iii. Pump motor over heat 

i. For each well house display: 

i. Power failure 
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ii. SCADA signal failure 

iii. Low Temperature warning 

iv. Overheat warning 

v. Security/intruder Alarm 

vi. Motor operations with Amps, Volts, and Hertz 

vii. Pump discharge rate 

2. The SCADA functions currently disabled need to be restored for proper system 

control.   

Distribution System 
The Town of Shoshoni has been updating the water distribution network throughout the 

years.  The old cast iron pipes, originally installed in the 1940’s and the ductile iron pipes 

have been replaced with PVC lines. The distribution system for the town is made up of 

approximately 51,540 linear feet of pipe, a majority of which are 6-inch PVC. Approximately 

32% of the distribution lines are 8-inch PVC. With the most current technology being used, 

the existing lines are adequate to serve the towns current needs. 

Although not owned by the Town of Shoshoni, there are two lines connected to the 

distribution system that are cause for concern.  Located on the north end of Town, along 

California Street, are two separate waterlines that have been installed by residents.  The 

exact materials of the lines are unknown.  If the town were to take ownership of these lines, 

the lines would need to be disconnected from the system and replaced with appropriately 

sized and installed piping. 

The town has had some concern about the potential freezing water during cold winter 

months. In questioning the town operator as to which lines were freezing, it was indicated 

the concern was for private lines beyond the water meters and the town’s limit of 

responsibility. The town is responsible for water lines up to the water meter while service 

lines beyond are the property owner’s responsibility. Further, the sewer lines have all been 

replaced to a depth-of-bury sufficient to prevent freezing in inclement weather.  

 Distribution System Deficiencies 
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1. To maintain proper standards and regulations the resident installed pipes along 

California Street should be replaced with pipe meeting regulation sizing. 

2. Policies should be enforced to ensure only entities having authorization shall 

install piping to be connected to the Town’s water system.  
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Chapter 4 – Hydraulic Modeling 
4.1Overview – Why Modeling? 
 

Like many small towns, Shoshoni’s water system is composed of a large number of pipes of 

different sizes and types of materials, with a large number of valves to control the system. The 

piping system is spread out over a large area delivering water to users including those on the far 

reaches of the system.  To meet customer’s needs, this system of pipes needs to deliver sufficient 

water to meet the customer’s individual needs, whether cooking at home or providing enough 

water to fight a fire. Delivery needs may vary even greater, from heavy irrigation during peak 

summer heat to a major fire downtown or the large school at the far edge of town.  

 

Meeting the wide range of water delivery demands generates a number of questions about how 

the system should be constructed to meet these different demands.  

 

• Does the water tank hold enough water? 

• Can the pumps get enough water to town? 

• Are the pipes sized to deliver the needed water? 

• Are the pipes sufficiently sized?  

• What is the optimum balance between meeting delivery needs and the cost of 

delivering those needs? 

 

Answering these questions, even for a small system, becomes a difficult process best resolved 

using more sophisticated techniques than holding a group discussion. Modern hydraulic 

analytical modeling can give scientifically based answers to these questions.  

 

A hydraulic model can be used to predict the system performance in different areas of the system. 

A model can also be modified to predict how the system might perform under extreme situations 

such as firefighting, line breaks, control system failures, well failure, or other system 

malfunctions that might disrupt the water supply. The model can also be used to assess the future 

impact of changes in demand like growth, changes in usage patterns or changes in well 

production. This is useful to optimize the water system configuration in the system design 
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Distribution System 
 

For the purpose of this report, a hydraulic model of the Town of Shoshoni’s water system was 

constructed utilizing Bentley WaterGEMS water distribution analysis and design software.  All 

water uses within the Town’s boundaries were modeled along with one service outside of the 

town limits, the Lake View Cemetery.  All wells and the water storage tank and all four of the 

Shoshoni wells are included in the model. Based on Shoshoni’s recent water use history the 

following demands were analyzed in the model. 

1. The historical average daily demand was divided up among residential and 

commercial demands over the entire community. This breakdown resulted in 0.26 

gallons per minute (gpm) at each residential service plus the varying demands for 

commercial and government users based on their particular average monthly use 

converted to an equivalent gpm. 

2. A maximum day demand of 0.36 gpm at every residential service connected to the 

system with commercial and government locations maintaining the same rates as in 

the previous scenario. 

3. An emergency fire demand located at the Shoshoni High School with 500-gpm drawn 

from three fire hydrants near the school plus the 330-gpm demand for the schools 

installed automatic fire sprinkler system. 

4. An emergency fire demand of 500-gpm modeled at three fire hydrants in the 

downtown/central area. 

5. An emergency fire demand was modeled at the Wasatch Railcar Repair Facility with 

500-gpm each from the two nearby fire hydrants plus 300-gpm for the plant’s interior 

fire sprinkler system. 

6. Separate from fire flow modeling the system’s water age and chlorine disinfectant 

concentrations were modeled throughout the system. 

 

To calibrate the model flow and pressure measurements were taken in the evening hours of April 

27, 2021. The results of those flow test were checked against the model and it was found the 

model was predicting pressure and flow results within the accuracy of the pitot tube flow meters 

and the pressure gauges used during the test.  
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Once these scenarios had been modeled, modifications, including possible improvements, were 

placed into the system model to determine the effect on the total system. The modification used 

in the mode connected the dead-end lines on 7th Street and 8th Street with a six-inch pipe that runs 

along U.S. Highway 20 (Idaho Street).  

 

Results 

Average Day Demand 
This was the baseline scenario where a demand of 0.26 gpm was assigned to every residential 

service connection on the water system.  The commercial services on the system, including local 

government use points, were assigned demands based on the average monthly water usage 

ranging from 0.09 gpm to 27.2 gpm.  No adjustments were made for any possible variations in 

season or time of day.  According to the model, the pressures throughout town are relatively 

consistent due to the limited variation in elevation.  The pressures range from 82 pounds-per-

square-inch (psi) on 10th Street to 94 psi along the west edge of town on 7th Street.  Where the 

pressures are above 80 psi, home owners may wish to consider installing a pressure reducer on 

their water service.
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Average Day Demand 
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Maximum Day Demand 
This scenario modeled an increase of the residential user demands at 1.4 times the average rate 

for a value of 0.36 gpm in order to simulate summer irrigation demand and determine whether 

any deficiencies occur in the system that type of demand would produce.  The results from the 

model closely mimicked those seen from the average day demand scenario. The modeled water 

storage and delivery showed the system has more than adequate capacity to service the 

community and will be capable of supporting any reasonable forecast growth Shoshoni is likely 

to experience during the 20-year planning period.
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Maximum Day Demand 
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Fire at the School 
As mentioned above, the fire situation analyzed at the school modeled full flow from the three 

closest fire hydrants as well as the fire suppression system installed within the building.  Each of 

the hydrants was modeled with 500 gpm plus the sprinkler system was modeled with 330 gpm 

for a combined total of 1830 gpm in demand.  Modeling this fire event, the model showed town-

wide pressure drops with the greatest drops seen at the southeast corner of the system, near the 

railcar facility, and in the central area of Shoshoni. The model shows the forecast pressure drops 

still allowed the system to stay above recommended minimum pressures. This event is the least 

likely fire event.  
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Fire at the School 
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Fire in Downtown 
A second scenario placed a 500-gallon per minute demand on three fire hydrants in the 

downtown/central area of Shoshoni for a total fire demand of 1,500 gpm.  The model showed 

pressures of between 25 and 40 psi at the three hydrants.  The model showed the system is still 

capable of providing enough flow to address a fire in the area.  As was predicted, system-wide 

pressure drops were evident with the greatest decreases at the southeastern edge of the system as 

well as the areas with the highest elevations along 7th Street. 

 

Fire at the Wasatch Repair Facility 
For the fire scenario at the railcar repair facility, a 500-gpm demand was placed on the hydrant 

at the facility and a 500-gpm demand was placed on the closest hydrant located at the corner of 

1st and Main Streets. In addition, a 300-gpm demand was assigned to the fire sprinkler system 

installed at the facility for a total of 1,300 gpm.  Due to the location of the Wasatch Repair 

Facility, the pressures for the fire hydrants modeled to be between 18 and 43 psi. Much smaller 

pressure drops were seen across the balance of the system. 

 

Water Age 
A simulation of the water age and chlorine concentrations was conducted to emulate the 

circulation of the system.  It was determined by the model that the average age of the water 

withing the system is between 80 and 90 hours with the oldest water found in the dead-end pipes 

at Lake View Cemetery and the hydrants in town, as expected.  The chlorine concentration was 

modeled to be between 0.0 and 0.1 milligrams per liter (mg/L), with the lowest concentrations 

being in the lines having very little circulation. The results from the town’s chlorine residual 

testing have shown that the system has adequate chloring residual concentrations to meet EPA 

standards.    

 

Additional Modeling Considerations 
The following upgrades were added to the model and the information obtained is provided. 

 

Consideration 1 
Six-inch piping was added to connect two dead-end lines, one on 7th Street, and the other on 8th 

Street, both between California and Idaho Streets.  The addition of these pipes did not noticeably 
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improve the water age in the area because of the limited demand for the location. Again, as in the 

previous consideration, an increase in the system demand created by additional users would 

improve the circulation better than increasing the size of the system. 

 

After modeling all scenarios and consideration, it has been determined the modeled system is 

fully adequate to provide potable water service to the citizens and businesses of the Town of 

Shoshoni for the 20-year planning period even under maximum day demand plus the added 

demand of the fire scenarios descried above.   

 

In conclusion. there are no distribution system piping improvements recommendation for 

the 20-year planning period.  

 

Transmission System 

Shoshoni’s transmission line system is shown in the overall system Exhibit 3-1 on page 3 of 

Chapter 3. The existing system is composed, basically, of a pair of lines. The first is the remnants 

of the old original 6” cast iron pipe built several decades ago. Second is the much newer PVC 

line installed in 1993 along with drilling and installation of Wells 5 and 6. This new line starts at 

well 2 with an 8” PVC line that runs to Well No. 5 where it turns south toward Well No. 6 as 

shown on the map. The transmission line continues between Wells 5 and 6 as a 10” PVC line and 

continues to the water storage tank on the top of the bluff as a 10” PVC line. In portion of 

transmission line between Well No. 2 and the water tank, the decades-old 6” cast iron line has 

been taken out of service and abandoned.  

 

From the tank into town the 1993 PVC line is paralleled by the decades-old cast iron line which 

the town has maintained in marginally operational condition for the past 28 years. The system 

operator reports the town wants to keep this old duplicate line as a “backup” to the 1993 line 

should it fail.  

 

This duplicate transmission system connects the town with the storage tank and conveys water to 

the town’s distribution system. The modeling of the transmission lines shows the system, as is, 

has the capacity to deliver the quantities of water demanded under the scenarios discussed. It also 
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shows the decades-old “backup” 6” cast iron line is not useful in providing capacity to deliver 

the demand flow to town.   

It is recommended the parallel 6” cast iron be disconnected and abandoned as it is serving 

no useful transmission delivery function and costs money to maintain.     
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Chapter 5 - Geographic Information System - GIS  
 
Geographic Information Systems (GIS) are rapidly becoming the systems of choice for 

managing utility systems like Shoshoni’s water system. Some advantages of GIS are:   

 

• A GIS database provides the ability to connect spatial data (typically maps), with 

other data (system features like pumps, valves, lines etc.) required for successful 

system management of a modern water distribution system. A system feature on an 

interactive map can be linked to records such as:   

a.  Maintenance data – make, model, installation dates, breakdowns, repairs, 

refurbishments, replacements, etc. 

b.  Current condition of assets – the functional status of a pump, valve or other 

device   

c.  Measurement – the location of specific assets in either absolute coordinate or 

relative to easily recognized terrain features like streets, lamp posts, power 

lines or structures.     

• GIS data is becoming the standard for sharing data between entities.  

• A GIS database provides for rapid computer-based access to system data, maps and 

other records otherwise kept only as paper records. Therefore, information retrieval 

is easier, faster and more reliable. 

Data Compiled 
 
The Water Systems Dataset created for this project consists of four core feature classes: 

 

1. Structures - This includes all existing (point) type features, such as valves, 

hydrants, tanks, service taps and meters, wells, survey monuments and other 

functional components. 

2.  Point of Use - This includes all water rights information, from source to point 

of use, derived from Wyoming E-permit database. 

3. Conveyance - This includes the main transmission, distribution and service 

lines. 
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4. Reservoirs – For this project, the only storage entered into the database is the 

tank on Water Tank Hill. This could potentially be any other surface 

reservoirs used for municipal water systems in the future. (For example, the 

Town maintains water rights to the Boysen Reservoir not currently used.) 

This was set up as a basic GIS for the Shoshoni water system. In this process, James Gores 

and Associates used the town’s existing sketches, physical drawings and CAD files to create 

a full-scale map of the system features. These were translated into a GIS map termed a 

“shape file” which includes approximate location, type and size of existing features, 

including pumps, transmission lines, valves, fire hydrants and a majority of the service 

lines.  

 

During this project, 3.1 miles of water transmission line between all four wells, the 500,000-

gallon tank and piping from the tank to town was compiled and added to the map and then 

to the GIS shape file. Additionally, recreational grade (+/- 3 meters) location of the air relief 

stations and valves along this line were mapped. In the core of town, the monuments, water 

mains and valves, all known fire hydrants and service meters were mapped based on 

locations defined in the available AutoCAD drawing file derived from previous engineering 

drawings.  Some reference points for valves, hydrants and monuments were surveyed by a 

licensed Land Surveyor using state of the art equipment as a check on overall accuracy. 

 

Functions & Features Available 

 
Visualizing Data: GIS is a powerful way to visualize data. The data on the four feature classes 

ordinarily represented in a table of textual data can be represented as symbols and shapes 

that can be superimposed on a map of the geographical region. Besides natural topography, 

that map can show familiar reference features such as streets, buildings, town limits, 

property and other boundaries, utility lines and much more. The different features can be 

distinguished by color, shape or other attributes. 

 

Editing and Analyzing Data: Attribute data on any given feature can be edited in real time, 

whether in the office or in the field.  It can be simultaneously shared between multiple users 
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who can view or edit the data. Interactive analysis can be done on the data with reference 

to both 2D and 3D viewpoints.  Editing and analysis can even be automated with 

applications such as ModelBuilder or Python. 

 

In ArcGIS, layers and features can be turned on or off as needed. For example, the 

background map can be changed from a purely topographical map of terrain features to one 

with streets and buildings, property lines such as plats, utility lines or any other map data 

that is in a compatible format. These may also be combined to some extent. Feature classes 

can be turned on or off so that, for example, only water lines and valves are shown. Other 

features may be added at a future date such as sewer lines below ground or power lines 

above ground.  

 

The features currently included in this database are: distribution lines, hydrants, lot 

boundaries, monuments, service connections and meters, the tank, town limits, 

transmission lines, valves and wells.  

 

Publishing Data: The GIS data can be readily shared with a broad variety of users that have 

access to the Internet or even a standalone workstation.  While it is helpful to have a GIS 

compatible application, data can be presented on a generally accessible website using a 

suitable software platform. Thus, anyone with a browser and access to the Internet can 

view the GIS information. The data base generally consists of three data types:  numeric 

data, vector data and raster data. Numeric data could be information such as the make, 

model, color, repair history or year of installation of a given feature. Vector data defines 

location, typically in terms of latitude, longitude and elevation.  Direction and speed can 

also be included. Raster data are typically 2D images such as road maps and satellite images. 

A GIS database is not a monolithic file, but consists of multiple files containing these data 

types. 
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What Has Been Assembled and How It Can Be Used 

 
The GIS database provided has a 2D shape file of the Town limits and the Pont Of Use (POU) 

boundary. (The POU represents the general area serviced by the water system.)  These 

shape files and references to their latitude and longitude can be overlaid on the preferred 

basemap (i.e. imagery, streets, topographic, navigation, etc). As described above, the GIS 

database includes the nine feature types mentioned. Each feature has its own set of 

attributes including locational data,  ID, make, model, age and general comments.  Other 

attributes can be added to this such as spare part inventory, cost to replace, date of 

obsolescence, etc. 

 

The primary function of the GIS database is the storage, transmission, update or correction 

and analysis of data. This particular database allows record keeping for the components of 

the water system and their related documentation. The different feature types may be 

accessed individually or in combination with other features. For example, all distribution 

lines, service connections or valves of a given size, manufacturer or age may be filtered in 

or out.  All obsolete components could be identified. Residential, commercial, industrial or 

municipal users may be viewed separately or in combination. All features in a specific area 

or neighborhood can be isolated for viewing. When additional information is entered, the 

GIS data base can even be used for cost estimation, usage history and etc. 

 

Applications like ArcGIS can also be interfaced with other modules such as ESRI’s ArcGIS 

Workforce which allows assignment of maintenance and repair tasks, monitoring and 

coordination of personnel, data exchange and reporting, to name a few possibilities.  

 

  



5 | P a g e  
 

Data Storage and Retrieval 

 
This data can be housed with the Fremont County GIS server.  The town will have access to 

the data and will need to work with the county to maintain current records.   There are  

other options to maintain  data instead or in conjunction with the county servers.  They are 

as follows:  

 

1. Obtain ESRI ArcGIS software where data can be input, managed, analyzed and retrieved.  

An individual trained in the software will provide great capability to maximize the benefits 

of owning the software.   

 

2. The Town of Shoshoni can house the data with a local provider (an engineering firm such 

as James Gores and Associates could fulfill this role) and create an agreement to manage 

and deliver data to the town as needed.    

 

3. Options could also be assessed to have a GIS mobile version.  With this capability, location, 

condition, status, and other pertinent records of valves, meters, service connections or fire 

hydrants could be viewed and easily updated in the field or office as necessary.      



1 | P a g e  
 

Chapter 6 – Conceptual Level System Improvements and Cost Estimates 
Introduction 

In this chapter, the system needs and shortcomings have been assembled from the previous 

chapters and assembled into a comprehensive list of recommendations and improvements 

to Shoshoni’s water system. Those improvements have been assembled into six (6) separate 

projects constructed over the next 20 years addressing the system’s current shortcomings 

and will result in keeping Shoshoni in good standing for meeting potable water supply and 

delivery demands.    

System Overview 

Shoshoni’s water system has sufficient capacity to meet the town’s needs for potable water 

for the design period of 20 years.   

Through this study the system capacity has been inventoried and accurately mapped. The 

age and condition of the system components are now known from a functional standpoint. 

The system also has the capacity to handle reasonable growth which may occur in the next 

two to three decades.  Currently, the water system is meeting all EPA primary drinking water 

standards.  With good operating practices and maintenance, the system is expected to 

continue meeting those regulatory requirements. In all, the system is in serviceable 

condition with weaknesses that must be corrected to keep the town secure in meeting 

its potable water needs.    

It is important to note, all conceptual level improvements are estimated within the existing 

right-of-way the Town of Shoshoni has in perpetuity from the Bureau of Land Management. 

Should the final design move outside of that perpetual right-of-way, the cost would increase 

significantly, as a new right-of-way would be required, necessitating a full environmental 

assessment.  

System Deficiencies and Recommended Improvements 

 

Recommended Operational Improvements 

• Daily visit each well site to check equipment condition and proper operation of 

SCADA instrumentation 
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• Establish a program to systematically replace all lead bronze meter yokes 

• Establish a program of systematically replacing all existing water meters with radio 

read meters in kind 

• Install meters at any unmetered properties presently using town water service 

• Meter and bill bulk water usage, bill for amount metered 

• Exercise all manual system valve every six months 

• Flush and inspect all fire hydrants annually 

• Create an inventory of critical spare parts list especially those with long lead times 

• Rotate well pump leads to achieve equal operation time 

• Maintain SCADA system such that all functions are operational 

Policy Improvements  

• Allow only one meter per property – this will simplify billing and improve revenue 

collection 

• Monthly read and record usage on town owned properties connected to the water 

system –this will greatly improve both the revenue cycle and overall usage records 

• Monthly read all meters regardless of usage – This will provide accurate tracking of 

long-term usage allowing timely response to water demand changes as they evolve. 

• Enforce policy that the Town’s responsibility for service lines ends at the meter – This 

prevents the town from being drug into solving individual property owner’s 

obligations, 

• Read well production meters monthly, at the same time as all consumption meters – 

This will make it possible to easily discover major discrepancies. 

• Develop and implement a policy regarding individual metered users running water 

during winter months to prevent freezing of water mains – This will reduce expenses 

by eliminating wasting otherwise billable water sales.  

• Enforce the policy that only properties within the corporate limits can receive city 

water service – eliminate one-time “side deals” that complicate operations and cost 

money and waste staff time. 

• Annex the property purchased in 2020 into the corporate limits of the town. 
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• Take ownership of private lines extended beyond the service area on the north end 

of town. 

Financial Improvements 

• Develop a sinking fund for repairs, upgrades, and obsolescence replacement 

• Make user rates uniform across all user types – The cost of funding the system is 

known; it is most equitable if each user pays their share of those costs based on 

gallons consumed.  

• Promote water conservation through a tiered rate structure – this will remind 

patrons that excess usage results in excess costs.  

SCADA Improvements 

• Upgrade SCADA system to make possible monitoring and reporting of operational 

data at the tank and all wells.  

o Install a SCADA terminal at town hall 

o Provide SCADA capable tablet for operators’ mobile control and GIS use 

o Plan the SCADA System to include: 

• Display each well and its current run status 

• Display tank water level 

• Current pump sequencing 

• Totalize each well’s daily production 

• Data trending 

• Display all alarm conditions: 

• Start failure 

• Shutdown failure  

• Pump motor over heat 

o For each well house display 

• Power failure 

• SCADA signal failure 

• Low temperature warning  

• Overheat warning 

• Security/intruder alarm 
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• Provide water level pressure sensor with wall readout and 

SCADA compatibility 

Storage Tank Improvements 

• Make tank accessible year-round by improving vehicle access road 

• Correct tank vault/confined space issues 

• Install riprap below tank overflow to prevent further erosion 

• Install tank overflow with proper air gap meeting DEQ standards 

Transmission Line Improvements 

• Disconnect and abandon all old cast iron and ductile iron transmission lines 

• Determine cause of and find solutions for the repeated transmission line breaks 

between Well No. 6 and the tank. 

• Evaluate the valve cluster at the base of Water Tank Hill to determine function of each 

valve  

Well Improvements 

Well No. 2 

• Replace well house and discharge piping (utilize existing well) 

• Install lightning protection 

• Replace Flowmeter with digital wall readout and SCADA reporting 

• Add sample port (middle of discharge piping) 

• Upstream and downstream pressure gauges 

• Provide discharge to waste piping option 

• Provide water level pressure sensor with wall readout and SCADA reporting 

• Provide a more secure air-vent piping  

• Provide valving (exterior/buried) to allow well to be discharged to waste 

• Fence the facility 

• Replace soft start 

• Install AVAC Valve on discharge piping 

Well No. 4 

• Recondition/redevelop the well  

• Replace Well House with a separate chlorine storage room 
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• Replace Flowmeter with digital wall readout and SCADA reporting 

• Add sample port near the middle of discharge piping. 

• Install Upstream and downstream pressure gauges 

• Provide water level sensor with wall readout and SCADA reporting 

• Provide exterior valving to allow the well to be isolated and discharged to waste. 

• Fence the facility  

• Replace the Soft Start 

• Add AVAC Valve to discharge piping 

• Install a more efficient chlorine injection port 

• Change from Liquid Hypochlorite system to Gas Chlorine 

• Install lightning protection 

• Install Chlorine Room Safeguards meeting current standards 

Well No. 5 

• Abandon well piping vault 

• Replace vault with above-grade well house 

• Provide isolation valves to isolate this well from other wells 

• Replace Flowmeter with digital wall readout and SCADA reporting 

• Add sample port (middle of discharge piping) 

• Install upstream and downstream pressure gauges 

• Provide discharge to waste piping option 

• Provide water level sensor with wall readout and SCADA reporting 

• Install lightning protection 

• Install suitable fencing to discourage congregation of livestock 

Well No. 6 

• Abandon the well pit piping vault 

• Replace pit vault with above-grade well house 

• Replace the Original Pump 

• Replace the Soft Start 

• Provide isolation valves to isolate this well from other wells 
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• Replace Flowmeter with digital wall readout and SCADA compatibility 

• Add sample port near the middle of discharge piping. 

• Install upstream and downstream pressure gauges 

• Provide discharge to waste piping option 

• Provide water level sensor with wall readout and SCADA compatibility 

• Design, install, and maintain a bladder surge tank or other designed surge arrestor  

• Install lightning protection 

• Install Chlorine Room Safeguards to current standards 

 



7 | P a g e  
 

 

 

  

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Shoshoni Water Master Plan Date:  6-3-2021

Tank and Well Security Fencing and Road

Project No: 05-18-0020 Estimate By: JAMES  GORES & ASSOC.

J. Gores

Item Description Quantity Unit Unit Cost Total Cost

1 Bonds, Mobilization and Insurance 1 L.S. 31,200$       31,200$             

2 Earthwork and Grading 2400 CY 14$              32,640$             

3 Gravel Surfacing 1200 CY 120$            144,000$           

4 Dryland Seeding 2 Acre 2,633$         5,265$               

5 Chain Link Security Fence Tank and 4 Wells 950 LF 60$              57,000$             

6 16' Swing Gate 6 Ea 1,000$         6,000$               

7 Class II Riprap 400 CY 120$            48,000$             

8 Tank Overflow Air Gap 1 LS 13,000$       13,000$             

9 Tank Ladder Security Grate 1 L.S. 3,000$         3,000$               

10 Confined Space Vaul Violations 1 LS 80,000$       80,000$             

Subtotal of Construction Costs 420,105$           

Contingencies 15% 63,016$             

Total Construction Costs 483,121$           

Non-Construction Costs

Engineering Design 10% 48,300$             

Engineering Construction Monitoring 10% 48,300$             

Legal and Administrative 1,500$               

Permitting and Mitigation -$                      

Acquisition of R.O.W. Access -$                      

Total Non Construction Costs 98,100$             

TOTAL ESTIMATED PROJECT COST 581,221$           
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Shoshoni Water Master Plan Date 6/4//2021

Well House No. 2 Replacement 

Project No: 05-18-0020 Estimate By: JAMES  GORES & ASSOC.

J. Gee J Gores

Item Description Quantity Unit Unit Cost Total Cost

1 Bonds Mob Ins 1 LS 16,000$       16,000$             

2 Demolish and Dispose of Existing Well House 1 LS 5,000$         5,000$               

3 Electrical Service Connection to Well House 1 LS 500$            500$                  

4 Furnish and Install Water Level Transducer 1 LS 5,000$         5,000$               

5 Well House Site Grading and Gravel Surface 1 LS 2,000$         2,000$               

6 Well House 1 LS 90,000$       90,000$             

7 Well House Piping 1 LS 15,000$       15,000$             

8 Well House Yard Piping and Flushing Hydrant 1 LS 5,000$         5,000$               

9 Well House Electrical/Lighting Work 1 LS 15,000$       15,000$             

10 Well House Heating and Ventilation 1 LS 10,000$       10,000$             

11 Bgas Chlorinator System with Alarms 1 LS $50,000.00 50,000$             

Subtotal of Construction Costs 213,500$           

Contingencies 15% 32,025$             

Total Construction Costs 245,525$           

Non Construction Costs

Engineering Design 10% 24,600$             

Engineering Construction Monitoring 10% 24,600$             

Legal and Administrative 1,000$               

Permitting and Mitigation -$                      

Acquisition of R.O.W. Access -$                      

Total Non Construction Costs 50,200$             

TOTAL ESIMATED PROJECT COST 263,700$           
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Shoshoni Water Master Plan Date 6/4/2021

Well House No. 4 Replacement Piping

Project No: 05-18-0020 Estimate By: JAMES  GORES & ASSOC.

J. Gee J Gores

Item Description Quantity Unit Unit Cost Total Cost

1 Bonds Mob Ins 1 LS 17,400$       17,400$             

2 Demolish and Dispose of Existing Well House 1 LS 5,000$         5,000$               

3 Redevelop Well 1 LS 26,500$       26,500$             

4 Electrical Service Connection to Well House 1 LS 500$            500$                  

5 Furnish and Install Water Level Transducer 1 LS 5,000$         5,000$               

6 Well House Site Grading and Gravel Surface 1 LS 2,000$         2,000$               

7 Well House and Chlorination Room 1 LS 110,000$     110,000$           

8 Well House Piping 1 LS 15,000$       15,000$             

9 Well House Yard Piping and Flushing Hydrant 1 LS 5,000$         5,000$               

10 Well House Electrical/Lighting Work 1 LS 15,000$       15,000$             

11 Well House Heating and Ventilation 1 LS 10,000$       10,000$             

12 Chlorination System 1 LS $23,000.00 23,000$             

Subtotal of Construction Costs 234,400$           

Contingencies 15% 35,160$             

Total Construction Costs 269,560$           

Non Construction Costs

Engineering Design 10% 27,000$             

Engineering Construction Monitoring 10% 27,000$             

Legal and Administrative 1,000$               

Permitting and Mitigation -$                      

Acquisition of R.O.W. Access -$                      

Total Non Construction Costs 55,000$             

TOTAL ESIMATED PROJECT COST 289,400$           
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Shoshoni Water Master Plan Date 6/4/2021

Well House No. 5 Replacement 

Project No: 05-18-0020 Estimate By: JAMES  GORES & ASSOC.

J. Gee J Gores

Item Description Quantity Unit Unit Cost Total Cost

1 Bonds Mob Ins 1 LS 12,000$       12,000$             

2 Abandon Vault and Control Building 1 LS 5,000$         5,000$               

3 Electrical Service Connection to Well House 1 LS 500$            500$                  

4 Furnish and Install Water Level Transducer 1 LS 5,000$         5,000$               

5 Well House Site Grading and Gravel Surface 1 LS 2,000$         2,000$               

6 Well House 1 LS 90,000$       90,000$             

7 Well House Piping 1 LS 15,000$       15,000$             

8 Well House Yard Piping and Flushing Hydrant 1 LS 5,000$         5,000$               

9 Well House Electrical/Lighting Work 1 LS 15,000$       15,000$             

10 Well House Heating and Ventilation 1 LS 10,000$       10,000$             

11 Electric Livestock Fence 1 LS 1,500$         1,500$               

Subtotal of Construction Costs 161,000$           

Contingencies 15% 24,150$             

Total Construction Costs 185,150$           

Non Construction Costs

Engineering Design 10% 18,500$             

Engineering Construction Monitoring 10% 18,500$             

Legal and Administrative 1,000$               

Permitting and Mitigation -$                      

Acquisition of R.O.W. Access -$                      

Total Non Construction Costs 38,000$             

TOTAL ESIMATED PROJECT COST 199,000$           
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Shoshoni Water Master Plan Date 6/4/2021

Well House and Discharge Piping Well No. 6

Project No: 05-18-0020 Estimate By: JAMES  GORES & ASSOC.

J. Gee J Gores

Item Description Quantity Unit Unit Cost Total Cost

1 Bonds Mob Ins 1 LS 20,400$       20,400$             

2 Abandon Vault and Control Building 1 LS 5,000$         5,000$               

3 Electrical Service Connection to Well House 1 LS 500$            500$                  

4 Furnish and Install Pitless Adapter Unit 1 LS 15,000$       15,000$             

5 Furnish and Install Water Level Transducer 1 LS 5,000$         5,000$               

6 Furnish and Install Submersible Pump and Motor 1 LS 45,000$       45,000$             

7 Well House Site Grading and Gravel Surface 1 LS 2,000$         2,000$               

8 Well House 1 LS 110,000$     110,000$           

9 Well House Piping 1 LS 15,000$       15,000$             

10 Well House Yard Piping and Flushing Hydrant 1 LS 5,000$         5,000$               

11 Well House Electrical/Lighting Work 1 LS 15,000$       15,000$             

12 Well House Heating and Ventilation 1 LS 10,000$       10,000$             

13 Gas Chlorination System- Complete 1 LS 23,000$       23,000$             

Subtotal of Construction Costs 270,900$           

Contingencies 15% 40,635$             

Total Construction Costs 311,535$           

Non Construction Costs

Engineering Design 10% 31,200$             

Engineering Construction Monitoring 10% 31,200$             

Legal and Administrative 1,000$               

Permitting and Mitigation -$                      

Acquisition of R.O.W. Access -$                      

Total Non Construction Costs 63,400$             

TOTAL ESIMATED PROJECT COST 334,300$           
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Shoshoni Water Master Plan Date 6/4/2021

Transmission Rupture and Surge Correction at Well No. 6

Project No: 05-18-0020 Estimate By: JAMES  GORES & ASSOC.

J. Gee J Gores

Item Description Quantity Unit Unit Cost Total Cost

1 Mobilization 1 LS 33,000$       33,000$             

2 Geotechnical Exploration (Rock Depth/Profile) 1 LS 7,000$         7,000$               

3 Install 10" C-900 DR18 PVC Waterline w/ bedding 1770 LF 110$            194,700$           

4 Rock Excavation 790 CY 85$              67,150$             

5 Install 10" 45-Degree Bend w/ Thrust Block 1 LS 1,000$         1,000$               

6 Install 10" Gate Valve and Box 3 EA 2,000$         6,000$               

7 Reconnect to Main 1 LS 3,000$         3,000$               

8 Analysis and Design of Solution 1 LS 15,000$       15,000$             

9 Surge Equipmemt and Installation 1 LS 75,000$       75,000$             

Subtotal of Construction Costs 401,850$           

Contingencies 15% 60,278$             

Total Construction Costs 462,128$           

Non Construction Costs

Engineering Design 10% 46,200$             

Engineering Construction Monitoring 10% 46,200$             

Legal and Administrative 1,000$               

Permitting and Mitigation -$                      

Acquisition of R.O.W. Access -$                      

Total Non Construction Costs 93,400$             

TOTAL ESIMATED PROJECT COST 495,250$           
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Meter Replacement Date 5/13/2021

Project No: 05-18-0020 Estimate By: JAMES  GORES & ASSOC.

G. Bennett

Item Description Quantity Unit Unit Cost Total Cost

1 Mobilization, Bonds, & Insurance 1 LS -$                      

2 Remove and Replace Sensus SR II Meters without Meter Yokes 370 Each 200              74,000$             

3 Install New Sensus SR II Meters with Meter Yoke 6 LF 200              1,200$               

4 Install New Meter Yokes 6 Each 150              900$                  

Subtotal of Construction Costs 76,100$             

Contingencies 10% 7,610$               

Total Construction Costs 83,710$             

Non Construction Costs

Engineering Design 10% 8,400$               

Engineering Construction Monitoring 10% 8,400$               

Legal and Administrative

Total Non Construction Costs 16,800$             

TOTAL ESTIMATED PROJECT COST 100,510$           

Budget Available

Budget Surplus/Deficit 100,510$           
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: SCADA System Upgrades Date 6/3/2021

Project No: 05-18-0020 Estimate By: JAMES  GORES & ASSOC.

G. Bennett J. Gores

Item Description Quantity Unit Unit Cost Total Cost

1 Mobilization, Bonds, & Insurance 1 LS -$                      

2 Well Station Component and Labor

Control Pane Assyemble (at wells) 4 Each 8,000           32,000$             

Pump Motor Drive 4 Each 7,700           30,800$             

Flow Meter 4 Each 5,500           22,000$             

Well Level Transducer 4 Each 1,100           4,400$               

Line Pressure Transmitter 4 Each 3,200           12,800$             

Air Temp Sensor 8 Each 150              1,200$               

Misc. 4 Each 2,000           8,000$               

Electircian Labor (24 hours) 4 Day 2,500           10,000$             

Commissioning/Tech Support (24 hours) 4 Each 3,500           14,000$             

3 Tank Level Equipment and Labor

Solar Charged Scada 1 Each 5,500           5,500$               

Line Pressure Transmitter 1 Each 3,200           3,200$               

Misc. 1 Each 1,500           1,500$               

Electrician Labor (10 hours) 1 Day 1,000           1,000$               

Commissioning/Tech Support (6 hours) 1 Each 850              850$                  

4 Workstation Server Location (1 Required)

Radio Terminal 1 Each 4,500           4,500$               

Server Software 1 Each 15,000         15,000$             

Server/Client Machine 2 Each 2,500           5,000$               

Electircian Labor (5 hours) 0.5 Day 1,000           500$                  

Commissioning/Tech Support (5 hours) 1 Day 700              700$                  

5 Workstation Client Location

Radio Terminal 1 Each 4,500           4,500$               

Server/Client Machine 1 Each 2,500           2,500$               

Electrician Labor (5 hours) 0.5 Day 1,000           500$                  

Commissioning/Tech Support (5 hours) 1 Day 700              700$                  

6 Radio Antenna Tower (As Need for Line-Of-Sight)

Tower 2 Each 2,500           5,000$               

Excavation 2 Each 2,500           5,000$               

Concrete Delivery 2 yd 2 Each 750              1,500$               

Misc. (rebar, etc.) 2 Each 250              500$                  

7 System Program Development

PLC Program 1 Each 8,100           8,100$               

HMI Program 1 Each 10,800         10,800$             

Subtotal of Construction Costs 212,050$           

Contingencies 10% 21,205$             

Total Construction Costs 233,255$           

Non Construction Costs

Engineering Design 10% 23,300$             

Engineering Construction Monitoring 10% 23,300$             

Legal and Administrative

Total Non Construction Costs 46,600$             

TOTAL ESTIMATED PROJECT COST 279,855$           
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Chapter 7 – Prioritization of Recommendations 
 

The prioritization of recommended water system improvements for the Shoshoni water system 

was aided with the use of the decision matrix shown in this chapter.  Each of the recommended 

improvements were evaluated using the system benefits criteria listed in the matrix It should be 

noted recommendations for operations and policies were not included in the matrix because 

implementing them does not require any additional water enterprise funds. Additionally, 

these recommendations can be implemented at any time, however sooner will be more 

beneficial than later.  While projects are ranked based on level of importance, they will likely 

need to be implemented in a slightly different sequence.  For example, replacing the existing 

meters with radio read meters is ranked 8th and replacing the meter yokes is ranked 10th.  In 

reality, it would be logical to replace both at the same time to reduce the manhours required if 

each project was done separately.
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Shoshoni Water System - Improvement 
Priority Ranking Matrix 

 
WWDC - Town of Shoshoni Water 

System Level I Study 
 

May-21  

System Benefit  
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1 Resolve Well No. 6 Gas, Surging, and Pipe Failures 3 2 3 3 3 1 15 1  

2 SCADA System Upgrade 1 2 3 2 3 3 14 2  

3 Replace Well No. 6 Vault with Above Ground Wellhouse 2 2 3 2 3 1 13 3  

4 Replace Well No. 5 Vault with Above Ground Wellhouse 2 2 3 1 3 1 12 4  

5 Replace Pump in Well No. 6 1 1 3 2 2 1 10 5  

6 Replace Well No. 4 Wellhouse and discharge Piping 1 2 2 2 2 1 10 6  

7 Replace Well No. 2 Wellhouse and discharge Piping 1 2 2 1 2 1 9 7  

8 Replace Existing Meters with Radio Read 0 0 2 2 2 3 9 8  

9 Install Meters at all Properties 0 0 2 2 2 3 9 9  

10 Replace Meter Yokes 2 1 2 2 1 0 8 10  

11 

Evaluate Function of Each Valve Clustered at Base of Water 

Tank Hill 0 1 2 1 2 2 8 11 
 

12 Redevelop Well No. 4 0 2 3 2 1 0 8 12  

13 Install Tank Overflow Riprap 0 1 2 0 2 0 5 13  

14 Cut and Abandon CIP Lines 1 0 1 1 1 0 4 14  

15 Improve Storage Tank Road 0 1 1 0 2 0 4 15  

16 Abandon and Replace Waterlines on California Street 1 1 0 1 0 0 3 16  

17 Correct Tank Vault Confined Space Shortcomings 1 1 0 0 1 0 3 17  

18 Repair Fencing around the Water Storage Tank 1 1 0 0 1 0 3 18  

19 Install Tank Overflow with Air Gap 1 0 0 0 0 0 1 19  

20 Fire Hydrant at Wasatch Railcar Facility 0 1 0 0 0 0 1 20  

 Ranking: 0 Lowest, 3 Highest         
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The town’s selection of priorities is intended for discussion until the final report is 

submitted to the WWDC. 

 

In assembling Opinions of Probable Project Costs, several of the above projects have been 

combined into single projects along with similar work needing completion. With that approach 

in mind, the projects identified as priority No. 5, replacing the pump in Well No. 6 has been 

combined with the rest of the work needed on Well No. 6, the replacement of the well pit itself. 

Similarly, all individual water meter related work, listed as project priorities 8, 9, and 10 are 

treated as a single project titled Replace Meters and Yokes. Finally, all work associated with 

water storage has been combined into a single project addressing Storage Tank and Site 

Modifications.  

 

In the remainder of this chapter the individual water system improvement are explained. The 

reasoning that accompanies the ranking of the recommended improvements is summarized 

below: 

   

First Priority  

1. Highest priority project is to determine the cause of, and finding a proven solution for, 

the continued and repeated transmission line breaks between Well No. 6 and the Water 

Storage Tank. Each of the several breaks that have occurred in the past 20 years have 

resulted in draining the town’s storage tank and making it impossible to pump water 

from the three primary wells to refill the tank. This leaves the town with only Well 

No. 4 to supply the town, putting the entire town on short supply for normal operation 

until the line is repaired, and no water storage for fire protection. This has frequently 

happened in winter months making repair difficult and leaving little time to verify the 

integrity of the repair. These repeated breaks are the greatest risk to the operation of 

the system and to the community. 

Second Priority 
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2. The functional reliability of the water system is dependent on well pumps being turned 

on and off when needed to assure the water tank remains filled to levels needed to 

keep adequate supply for the town under the variety of demands experienced. This 

needs to be handled by a robust control system or, in its absence, a very attentive 

operator. Obviously, a SCADA (Supervisory Control and Data Acquisition) system 

is much more labor efficient.    

 

Shoshoni’s SCADA system has been in place for an extended period of time.  Several 

pieces of this system no longer function as designed. Several of the components are 

no longer supported by the manufacturers. A modern system will reduce the labor of 

the operations personnel and more precisely monitor and control system operations, 

storage levels, and gather critical data for operations records. It is time to totally 

replace the old existing system.  

Third Priority 

3. Replacing the vault at Well No. 6 and relocating the control piping to an above ground 

wellhouse will prolong the life of the piping and associated controls. It will also 

increase the operator’s ability to service the surge arrestor(s) and the several other 

pieces of equipment in this well house while increasing the level of safety for the 

operators. Having a chlorine room meeting current standards will do even more for 

operator safety. Having equipment at ground level will make it much easier to 

maintain. Taking samples for testing will be made more efficient with the addition of 

sample port and air vent piping. 

Forth Priority  

4. Replacing the vault at Well No. 5 and relocating the control piping to an above ground 

wellhouse will prolong the life of the piping and associated controls. It will also 

increase the serviceability of the components while increasing the level of safety for 

the operators. As with Well No. 6, getting all equipment above ground at Well No. 5 

will increase operator safety and make the equipment much easier to operate and 

maintain.  

Fifth Priority 
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5. Replacing the pump at Well No. 6 will significantly reduce the cost of pumping water 

from this well to the tank.  The original pump was installed over 30 years ago and is 

still in service.  The recent pump testing has shown the pump efficiency is about half 

of what it was when first installed.  Water production costs will be significantly lower 

with a new pump. Sampling will be easier and more efficient with the addition of a 

sample port and air vent piping. 

Sixth Priority. 

6. Replacing the wellhouse at the No. 4 well and the well’s discharge piping will remove 

the dilapidated existing structure which no longer adequately houses the control 

equipment, electrical panel, chlorinator and other equipment of this well. In addition, 

a regulation-compliant chlorination room will be installed. Proper maintenance and 

testing will be more efficient with the addition of a sample port and air vent piping. 

Seventh Priority 

7. The Well No. 2 wellhouse, as best known, has been in service since 1953 when the 

well was drilled. It has far exceeded its intended service life. Replacing this old 

structure will better protect the control system components, meter, discharge piping, 

climate control equipment and building electrical components which will better secure 

the facility. The addition of air vent piping and a sample port will reduce the time 

required to sample the well and aid in operator ease.   

Subsequent Improvements Recommended 

8. Replacing the existing consumption meters for all water users with radio read meters 

will make it convenient to read meters year-round and reduce the time required to 

gather meter readings, transfer those readings to the billing software and allow the 

town to better track water usage.  

9. Installing meters on all of the service lines using water from the town’s system will 

significantly improve the data for water consumption and allow the Town 

Government to better allocate costs among the water system subscribers.  

10. Replacing the lead bronze meter yokes will reduce the lead related health risks to the 

water users in Shoshoni. 

11. Evaluating the function of the water valves clustered at the bottom of Water Tank Hill 

will aid in determining mapping and the functional understanding of the several valves 
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which interconnect the old cast iron lines with the 1993 installed PVC mains. This 

evaluation will also ensure water is not unintentionally bypassing the water tank. 

12. Redeveloping Well No.4 will increase the water production from that well and 

forestall the need for additional wells. 

13. Installing riprap at the erosion caused by spilling water from tank cleaning operations 

will stabilize the hillside preventing further erosion which threatens the structural 

integrity of the water tank foundation. 

14. Cutting and abandoning the cast iron pipes currently in place along the transmission 

lines will remove outdated and unreliable components from the system and eliminate 

unnecessary maintenance costs. 

15. Improving the road to the water storage tank will increase operator ease and safety by 

making the route to the tank easier to travel with typical equipment and vehicles. 

16. Abandoning and replacing the resident-installed water lines along California Street 

will clarify lines of maintenance jurisdiction. 

17. Correcting the tank vault confined space shortcomings will improve the working 

conditions and increase the safety of operators. 

18. Repairing the fencing around the water storage tank will help reduce intruder access 

to the tank and exclude wildlife and livestock from the area around the tank while 

increasing the physical security of the site.   

19. Installing an overflow with proper air gap on the water storage tank will meet the 

Wyoming Department of Environmental Quality Standards and prevent insects and 

rodents gaining access to the town’s drinking water.  

20.  Installing an additional fire hydrant near the Wasatch Railcar Facility will increase 

the ability of emergency personnel to combat a fire at the site. 

. 

The funding amounts needed to implement the above listed improvements is suggested in the 

table below. 
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SLIB & RD Town 

Priority  

Number 
Project Description Total Cost 

67% WWDC  

Grant 

33%  

WWDC  

Loan 

Grant 

Loan or  

Local  

Funds 

40%  

Grant 
60% Loan 

2.5%, 20- 

Year  

Annual  

Payment 

Local  

Funds 

1 Resolve Well No. 6 Gas, Surging, and Pipe Failures 495,250.00 $     331,817.50 163,432.50 

2 SCADA System Upgrade 279,900.00 $     187,533.00 92,367.00 

3 Replace Well No. 6 Vault with Above Ground Wellhouse 334,300.00 $     223,981.00 110,319.00 

4 Replace Well No. 5 Vault with Above Ground Wellhouse 199,000.00 $     133,330.00 65,670.00 

5 Replace Pump in Well No. 6 45,000.00 $       30,150.00 14,850.00 22,500.00 22,500.00 

6 Replace Well No. 4 Wellhouse and Discharge Piping 289,400.00 $     193,898.00 95,502.00 

7 Replace Well No. 2 Wellhouse and Discharge Piping 263,700.00 $     176,679.00 87,021.00 

8 Replace Existing Meters & Yokes with Radio Read 100,510.00 $     50,255.00 40,204.00 60,306.00 

11 Evaluate Function of Each Valve Clustered at Water Tank Hill  - $                  5,000.00 

12 Redevelop Well No. 4 26,400.00 $       17,688.00 8,712.00 

13 Install Fire Hydrant at Wasatch Railcar Facility 2,500.00 

14 Storage Tank & Road and Site Modifications 581,220.00 $     389,417.40 191,802.60 

Total All Projects 2,614,680.00 $   1,684,493.90 829,676.10 72,755.00 22,500.00 40,204.00 60,306.00 0.00 

WWDC Eligible Projects - $                  

WWDC SLIB RD 

Shoshoni Water System Level I Master Plan Study 

Funding Matrix for Proposed System Improvements 
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Chapter 8 - Financing Operation, Maintenance, and Improvements 
 
Shoshoni’s water financials were seriously inconsistent for some years preceding 2020. That 

inconsistency rendered unobtainable the operation and maintenance costs. Likewise, water 

production and consumption records for fiscal years 2018 through 2021 are similarly unreconcilable. 

This has left the town at a serious disadvantage to reliably determine the financial status or this 

essential community service. Since the 2020 fiscal year, personnel changes have resulted in 

significantly positive financial record keeping changes.  

 

Similar changes are reportedly in the process of being made to improve water production and 

consumption record keeping. During the past three years, the town’s well production meters have 

been inoperable for a variety of reasons. Without accurate and functional meters on the wells and at 

each of the services using water, it is virtually impossible to know how much water is going through 

the system. Without this information and accurate cost accounting, the town cannot determine what 

they need to charge for water in order to assure that the system is financially self-supporting.   

 

Beyond just breaking even on operating costs, Shoshoni needs to accumulate an emergency fund. It 

also needs to fund, over time, the system improvements recommended in Chapter 6.   

 

Shoshoni’s current water rates are $31.00 base rate for 10,000 gallons.  The consumption charge is a 

flat rate of $3.00 per thousand gallons after 10,000 gallons. No tiered escalation rate is applied to 

consumption, regardless of gallons used. The Town has 393 user accounts. Of those, 45 are 

disconnected and inactive. The remaining 348 accounts are billed each month. There are a few 

accounts that do not have meters and are billed on only the base flat rate of $31 per month. 

 

The town’s present charge rate of $3.00 per thousand gallons is being billed at below cost. Given 

the town’s total operation and maintenance cost for fiscal years 2020 and 2021 of $335,399, which 

allowed for the town producing 83,804,402 gallons, gives a cost of $3.05 per thousand gallon for 

operation and maintenance only. Shoshoni must charge a minimum of $3.05 per thousand 

gallons just to break even. 

 

In addition to the $3.05, the town must add the cost of retiring the debt that will be incurred by 

constructing the upgraded system improvements discussed in Chapter 6.   
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Shoshoni’s Water System Fiscal Year Summary 

Fiscal Year Gross Expenses Gross Revenue  Net Difference 

2019-20 $108,415  $113,469  $5,054 

2020-21 $226,984  $141,738  ($85,246) 

  

For several years prior to 2020, the town’s financial records are inconclusive as to traceable revenue 

and expenses.  In this period, the town was unable to draw useable conclusions regarding the 

system’s financial status.  

 

Composition of Town’s Active User Accounts 

The town has two types of water billing accounts, Residential and Commercial. Commercial 

operations are billed on the basis of the number of “units”. Each unit is billed the $31 rate plus 

consumption above 10,000 gallons. As discussed previously, there are 343 active service taps within 

the town. Of those, 18 are bulk water users, who are billed on an honor system. Forty-five are inactive 

taps. The remaining 281 are a mix of users, both residential and commercial. 

 

Annual Revenues and Expenses per Billed Account 

Residential rates are set at the $31.00 per month plus $3.00 per thousand gallons above the 10,000-

gallon base. Commercial users are similarly charged $3.00 per thousand above the 10,000 gallon 

base.   

 

Revenues per active, billed account average $744 per year while expenses averaged $978 per active 

account in the Fiscal Years 20 and 21. Earlier than that, the town’s water system financial records are 

too unreconcilable to yield meaningful information.  This equates to approximately $80,000 deficit 

over a two-year period. That deficit is explained by the town having to replace the pump in Well No. 

2 this year. That is not a normal expense, but will more likely occur about every other year. 

 

It is strongly recommended the town charge no less than the cost of producing water per 

thousand gallons, regardless of user type.  
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Overview 

Based on Shoshoni’s approximate 42 million gallons of annual water usage and approximately 

$200,000 average annual cost of operating and maintaining the system, the town’s gross cost of 

producing and delivering water is approximately $4.75 per 1,000 gallons.  

 

Rate structure required with outside grant assistance 

As noted in this Master Plan, the town needs to make some updates to the system and will likely seek 

outside funding assistance to accomplish those improvements.  The current state of outside funding 

is presently changing rapidly.  At the time of this report, Wyoming Water Development Commission 

is the most stable source of outside funding.  They are currently, upon approval, granting 67% of 

eligible projects, leaving the sponsor/municipality to fund 33% of project costs. 

 

Shoshoni’s current rate structure is not sustainable for the current system and will not support 

the added cost to the town of constructing needed improvements. As shown in the attached 

spreadsheet, increasing the base rate to $35 will provide sufficient funding to implement those 

improvements. It is recommended that the town pass an ordinance specifying that the base 

rate be annually increased by the amount of the Consumer Price Index (CPI). This change allows 

the town to automatically increase rated to keep pace with increasing O&M costs without having to 

go through the process of increasing water rates each year by going through the process of adopting 

a new rate schedule by the three-reading ordinance process. This will provide funding to meet the 

expected State loan payments needed to maintain an Obsolescence Replacement Fund of 

approximately 5% and Emergency Repair Fund of approximately 5%.   

 

The town’s cost to produce 1,000 gallons of water is approximately $4.75, therefore it is further 

recommended Shoshoni increase the per 1,000-gallon rate to $4.75.  This rate should also 

increase by the CPI each year.  With an adopted Municipal Ordinance stating an annual CPI increase, 

the town will not have to approve an ordinance each year. 

 

The recommendations in this Master Plan will help ensure that revenues will meet expensed into the 

future.  As a companion to these recommendations, it is suggested the Town of Shoshoni annually 

evaluate revenues and expenses to ensure this goal is being met. 
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Rate Structure Needed to Support Needs of Most Cost-Efficient System – 

 

The town’s water meters are read monthly. The usage data and billing is processed using the town’s Caselle 

Electronic Meter Reading software. Shoshoni’s water rates have remained constant at $27/10k gallons per 

month plus $1/1000 gal. thereafter for the past ten years. Only recently have they increased to $31/10k 

gallons plus $3/1000 gal. thereafter.  This rate doesn’t provide adequate funding for the system to be self-

sustaining when needed Obsolescence Replacement Fund and an Emergency Repair Fund are factored in.   

Furthermore, the current rate will not adequately fund repayment of State Loans for capital projects 

described in this Master Plan.  

Compared to other municipalities of similar size, the Town’s base water rate is in the lower half 

of the base rates and among the lowest in terms of the fee for usage above the base rate. 

 

Municipality 
Base 

Rate 

Base Rate 

Quantity 

(gal.) 

Rate for each 

1000 gallons 

above the 

base rate 

Residential 

Tap Fees 

Baggs $30.00 999 $2.25 $2,350.00 

Bear River $56.00 2000 $3.25 $5,000.00 

Big Piney $36.00 6000 $5.00 $750.00 

Byron $15.00 0 $0.15  

Cokeville $25.00 20000 $3.00 $25.00 

Cowley $21.00 10000 $0.75 $1,250.00 

Dayton $22.25 3000 $1.00 $877.50 

Encampment $37.00 10000 $2.25 $1,200.00 

Hanna $36.78 7000 $1.19  

La Barge $25.00 0 $4.25 $750.00 

Pine Haven $34.00 3500 $3.20 $1,500.00 

Shoshoni $31.00 10000 $3.00 $750.00 

Wamsutter $15.00 $0.50/1000 $0.25 $1,000.00 
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