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COXEVZLLE WATER SUPPLY STUDY PROJECT 

ZNTRODUCTZON AND SUMMARY 

A. Authorization 

This study and Report were authorized by a contract 

between Johnson-Fermelia Co. Inc., hereinafter referred to as 

the Consultant, and the Wyoming Water Development Commission 

(WWDC), dated June 5, 1991. Work commenced in early June of 

1991 and continued through the summer. 

B. study Team 

Johnson-Fermelia Co. Inc. (JFCo) was assisted on the 

project in various ways by the following technical team: 

Geology/Hydrology 

Water Quality 

Analysis 

Electrical Engineering 

Services 

Leak Detection 

Surveys 

Flow Metering 
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Mr. George F. (Pete) Dana 

Laramie, Wyoming 

Western Wyoming Community 

College, Rock Springs, Wyoming 

Mr. Louis Ruffini, P.E. 

Rock Springs, Wyoming 

utility Technical Services 

Englewood, Colorado 

Forsgren Associates 

Evanston, Wyoming 



The foregoing firms and individuals provided the above 

services to JFCo pursuant to subconsulting contracts approved 
by WWDC. 

c. Overview and Objectives 

The Town of Cokeville obtains its water supply from 

three springs northeast of the town. water rights have 

been filed by the Town on these springs, which are 

designated as: 
1. Cokeville spring 

2. Kenyon spring 

3. Wyman spring 

The water right filings total a combined flow of 2.81 cfs 

which equals 1,813,000.0 gallons per day. The approximate 

current population of Cokeville is 500 people; therefore, this 

supply equals 3626 gallons per capita per day. 

water is conveyed from the springs source to Cokeville 

via an 8 inch diameter cast iron pipeline and a newer 14 inch 

diameter asbestos cement pipeline. water is collected at the 

springs source in either spring boxes or an infiltration/ 

collector pipe network and then flows by gravity through these 

two pipelines to a pump station located near the Town. The 

location of these facilities is shown on Plates A and B, 

"Cokeville Water supply Facilities", bound in the back of this 

Report. 

The water is then pumped into a 250,000 gallon water 

storage tank or the distribution system. 

The objectives of this Study were to: 

1. Assess the adequacy of the supply to meet the long 

term demands of the Town. 
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2. Appraise the adequacy of the existing water 

facilities to satisfy the Town's needs over a long 

period of time. 

3. Investigate the applicability and ramifications of 

regulations mandated by the 1986 Safe Drinking 

water Act (SDWA) and modifications to the Town's 

facilities that may be required to comply 

therewith. 

D. Meetings 

A number of meetings were held with the Town Council 

during the course of the work. A scoping meeting was held on 

June 11, 1991 with the Mayor, Town Council and WWDC to discuss 

the scope of the work and schedul"ing. 

The Consultant met with the Mayor and Town Council on 

July 9, 1991 to discuss flow measurements and the assessment 

of the pump in the pump station. Replacement of an 8 inch 

diameter check valve in the pump station resulted from the 

information presented in that meeting. 

The Consultant again met with the Mayor, Town Council and 

WWDC on September 10, 1991 to present the results of a leak 

detection survey that was performed in compliance with the 

Consultant's contract with WWDC. other aspects and work to 

date were reviewed in that meeting. The leak detection survey 

located 14 leaks, seven were on service lines, four at fire 

hydrants, and two in the distribution system pipelines. The 

Town was informed that the cost to repair these leaks would 

not qualify for funding under WWDC programs. 

Numerous other meetings were pursued with the Town's 

Director of Public Works, Kevin Walker, and his assistance on 

the project is acknowledged and greatly appreciated. 
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E. znterim Modifications to system 

The information and data gathered during the study and 

presented to the Town resulted in the following interim 

modifications to the system: 

1. Replacement of a check valve in the 

pump station. 

2 • Repair to a leaking pipe in the 

pressure reducing valve vault. 

No. 1 above, replacement of the check valve, resulted in 

pumping more water through the pump station and causing 

pressure to drop to levels in the transmission pipeline so low 

that water service to the Dimond Ranch home stopped. 

Subsequently, the Wyman Spring was turned into the system. 

This resulted in the need for additional flow measurements and 

water quality analysis. 

F. Report on Cokeville water system 

A report on Cokeville water System Evaluation was 

prepared by Jack Noblitt and Associates, p.e., in September of 

1983. This evaluation examined the Town's water supply and 

facilities and it is referred to herein as the "Noblitt 

Report". 

G. Summary 

The total yield of the springs source is about 1230 

gallons per minute, which equals 1,771,000 gallons per day, or 

3542 gallons per capita per day. The Town's water rights 

provide for a flow of 1259 gallons per minute or 1,813,000 

gallons per day. Therefore, it is apparent that the supply is 

limited by the yield of the springs. 
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Average daily usage is presently on the order of 720 to 

920 gallons per capita per day, after adjusting for system 

leakage. Peak demands have been metered as high as 3000 to 

4000 gallons per capita per day; although the 4000 gallons per 

capita per day exceeds the flow from the springs. That data 

may be inaccurate. 

Therefore, meters or a water conservation program should 

be implemented to better manage the overall supply to meet 

current demands. 

Total water demands are as follows: 

Year 

1991 

2021 

Demand Based on Average 
of Peak Days for Each 

Month of Record* 

848,000 gallons 

1,087,136 gallons 

* Adjusted for reduction in flow from 

leaking pipelines, etc. 

Average 
Daily Demand* 

440,500 gallons 

564,721 gallons 

It is therefore apparent that average daily demands can 

be easily satisfied by the available supply; however, again 

meters should be installed or water conservation measures 

should be implemented to insure that available supplies will 

meet peak demands. 

Improvements should be made to the springs source to 

insure that the supply will not be exposed to the influence of 

surface water. 

The spring box at the Wyman Spring is in need of 

immediate repairs. The concrete hatch cover has broken 

into several pieces and the existing situation allows 

runoff from the roof of the spring box and area to the 
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south to flow directly into the spring box. A new cover 

and raised base should be installed over the existing 

hatch and a small drainage ditch should be built along 

the south side of the spring box. 

water quality data gathered during the course of 

this study indicates that the source is not presently 

affected by surface water. The Safe Drinking water Act 

will require filtration if the Town's supply is found to 

be under the influence of surface water. 

The pump station should be upgraded. The existing 

pumping unit is inefficient and difficult to work on. 

Generally, municipal pump stations have pumps in parallel so 

that a back up unit is available at all times. This 

capability does not exist in the existing pump station. 

A question was also posed concerning the distance 

between the existing chlorinator and the first point of use 

not being adequate to provide sufficient contact time for the 

chlorine to disinfect the supply. A review of the situation 

has concluded that the chlorinator does not need to be 

relocated. 

However, a serious hazard exists in the chlorinator room 

in the pump station. The meter is located in a vault below 

grade in the chlorinator room, and there is no access ladder 

into the vault. Chlorine gas is heavier than air and leaking 

chlorine gas could accumulate in the vault where the meter is 

located, creating a potentially serious situation should 

someone enter the vault to read the meter. 

The existing water storage tank does not satisfy Wyoming 

Department of Environmental Quality criteria. storage is 

required equal to the average daily demand plus fire storage. 

The existing tank has a capacity of 250, 000 gallons and 

storage to comply with DEQ regulations is estimated to be 
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500,000 gallons; therefore, an additional 250,000 gallon 

reservoir is proposed. 

Also, increasing flow by upgrading the pump station will 

lower pressure in the transmission pipeline and create a 

problem in supplying the homes on the Dimond Ranch. Also, 

water serving those homes cannot be chlorinated. Therefore, 

a separate well to provide domestic water to the Dimond Ranch 

is considered as a project feature. 

Total capital costs are estimated to be $547,219.00. Of 

this amount $525,726.00 is assumed to be funded by the Wyoming 

Water Development Commission (WWOC) in the form of a 67% grant 

and a 33% loan. The loan portion would equal $173,490.00 to 

be repaid over 30 years at 4% interest. The remaining amount 

of $21,493.00 is assumed to be funded by the Wyoming Farm Loan 

Board (WFLB) to cover the cost of chlorinating equipment. 

Chlorinating equipment does not qualify for funding from the 

Wyoming Water Development Commission. The funding from the 

Wyoming Farm Loan Board would be in the form of a 50% grant 

and 50% loan. The loan portion would equal $10,746.00 to be 

repaid over 30 years at 8.5% interest. 

Water costs would have to be increased by 52% to generate 

sufficient money to repay the loans from WWDC and WFLB. 

H. Phase XX Efforts 

Additional investigation and technical analysis is 

recommended to further refine what is proposed herein. 

Exploratory drilling is proposed in the area of the springs to 

provide information to properly design shallow collector wells 

to prevent surface water from entering the supply. 

Hydrological analysis is recommended to determine if a 100-

year flood event would inundate the springs source. 
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A field reconnaissance of the alignment of the two 

transmission pipelines indicated the possibility of leakage. 

Flow measurements and leak detection work are suggested to 

determine the extent, if any, of leakage from those lines. 

Hydraulic analysis may be necessary to compute the capacity of 

the 14 inch line if the cast iron line is found to be leaking 

and its abandonment is considered. 

Also, a measurement of the total flow of the springs is 

proposed to be made during the winter to see if the springs 

flow is constant throughout the year. 

A geotechnical investigation is proposed at the site 

where the construction of the new water storage tank is 

proposed. The site is adjacent to the area occupied by 

the existing 250,000 gallon water storage tank. The 

investigation would include drilling and soils analysis 

to determine the suitability of the site to construct the 

new 250,000 gallon storage tank. 

A revised economic analysis would be required if the 

Phase II proposals are completed. 

II INVENTORY OF SUPPLY AND FACILITIES 

A. Facilities 

The facilities that were inventoried are shown on Plate 

A bound in the back of this Report and consist of: 

1. Cokeville Springs 

2. Kenyon Spring. 

3. Wyman Spring. 
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4. Pump station and Chlorinator 

Facility and Meter. 

5. water storage Tank. 

6. Distribution System -

Considering Leakage only. 

B. water Rights 

The following water rights are on file with the State 

Engineer's Office in the name of the Town of Cokeville: 

Source 

Kenyan and 
Wyman Springs 

Cokeville spring 

Kenyon Spring 

Cokeville Spring 

TOTAL 

Date of 
Appropriation 

April 21, 1913 

December 21, 1922 

October 14, 1983 

October 14, 1983 

* Supplemental to lCenyon and Wyman Springs Appropriation. 
Total combined flow for all these springs not to exceed 1.5 cfs. 

Amount of 
Appropriation 

1.5 cfs 

* 
0.6555 cfs 

0.6555 cfs 

2.8110 cfs 

The October 14, 1983 filings on Kenyon and Cokeville 

Springs were probably applied for as a result of the Noblitt 

Report. 

Also, the Town is investigating the possibility of water 

rights belonging to the Town that were attached to lands that 

have been annexed into the Town pursuant to a study being 

completed by others. The results of that study may have 

additional bearing on the amount of water appropriated to the 

Town. 
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c. Plow Measurements 

Flow measurements of the springs flow and water being 

delivered to the Town were conducted on two different 

occasions. The first round of measurements, was taken on June 

19, 1991, and the second on July 22, 1991. 

1. Plow Measurements - June 19, 1991 

The following flows were measured with a Doppler electro

magnetic flow meter on June 19, 1991 at the designated 

locations: 

* 

** 

1. 

2. 

3. 

Location 

Pipe adjacent to meter 

Intake Pipe to Pump 

Discharge Pipe near 
old Chlorinator Building 

The meter was also reading about 600 gpm. 

Flow in 
Gallons per Minute 

600 * 
694 

880 ** 

This measurement was Made with the pump shut off and the check valve closed. 

Measurements 1 and 2 were taken with the pump running, 

measurement number 3 was taken with the pump off and the check 

valve closed. 

The difference in flow of 94 gpm between the flow 

measured next to the meter (600 gpm flow through the meter) 

and the 694 gpm through the intake pipe to the pump was 

assumed to be backflow through the check valve. In other 

words, the check valve was not closing all the way because the 

disc was not seating properly. 

Also, the measurement at the discharge pipe near the old 

chlorinator building of 880 gpm was distorted due to backflow 

through the check valve while the pump was off. water would 
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continue to flow back up the transmission line through the 

check valve while the measurement was taken, which in all 

likelihood would result in a high reading for measurement 

number 3. This figure was therefore reduced downward to 786 

gpm by subtracting the measured backflow of 94 gpm to get a 

measurement of the springs flow. In all likelihood the 

backflow would not be 94 gpm because pressure would increase 

in the transmission pipeline with the pump off. The backflow 

would probably be more like 60 gpm or so. However, this has 

no real significance at this point. 

The Consultant was unaware of the fact on June 19, 1991 

that only the Cokeville and Kenyon Springs were feeding the 

system and that in fact the Town of Cokeville had water rights 

to another source -- the Wyman Spring. Water rights had not 

been researched prior to June 19, 1991. 

The Town was advised of the backflow through the faulty 

check valve in the Council meeting on July 9, 1991. The 

Consultant also advised the Town in this meeting that the 

efficiency of the existing pump was found to be very poor as 

a result of the flow measurements taken on June 19, 1991 and 

additional review by an electrical engineer. The condition of 

the pump is discussed in more detail later in this Report. 

The defective check valve was subsequently replaced by 

employees of the town. This increased the amount of water 

being pumped from the transmission line. In effect, more 

water was being pumped into the Town's distribution system and 

storage tank. This caused a pressure drop in the transmission 

pipeline due to increased head losses from the higher flow 

rate and veloci ty • The reduction in pressure adversely 

affected water service to the Dimond Ranch residences. The 

Dimond Ranch residences are situated close to the transmission 

pipelines about two miles upstream of the pump station and 

take water through a service line connected directly to one of 

the transmission pipelines. This is depicted on Plates A and 
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and C. This service, we are told, was agreed to as part of 

right-of-way negotiations to construct the transmission 

pipeline across Dimond Ranch properties. 

The Cokeville water Department subsequently turned the 

Wyman Spring into the transmission pipeline after service to 

the Dimond Ranch was interrupted. This action nullified the 

flow measurement of the total spring flow and made it 

necessary to perform another round of flow measurements and 

water quality samples. Water quality analysis had been 

performed along with flow measurements and these had to be 

retaken as a result of Wyman Spring being turned into the 

system. Water quality sampling and analysis, however, is 

discussed later in this Report. 

2. Flow Measurements - July 22, 1991 

The second round of flow measurements was taken on July 

22, 1991. Again a Doppler electromagnetic meter was used to 

take the measurements; however, the master meter was not 

functioning at that time so it was also necessary to use the 

Doppler meter to measure flows through the pump station. 

Measurements of flow were also taken with the Doppler meter 

during the system shut down between 1:00 A.M. and 4:00 A.M. on 

July 23, 1991. The system shut down is discussed in detail 

later in this Report. 

The following flow measurements were taken on July 22, 

1991 at the designated locations: 

1. 

2. 

Location 

Intake Pipe to Pump 

Discharge Pipe near 
old Chlorinator Building 
(Total springs Flow) 

Flow in 
Gallons per Minute 

860 

1232 * 

* Pump off and check valve closed. 
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The Noblitt Report states that the total flow from the 

springs was measured at approximately 1250 gallons per minute 

in July of 1983, which agrees closely with the 1232 qpm 

measured on July 22, 1991. The total flow from all three 

springs is therefore assumed to 1235 gpm. The town's water 

right is for 1259 gpm. However, there may be some leakage 

from the transmission pipeline. 

An ambulatory reconnaissance of the alignment of 

transmission pipelines from the springs source to the pump 

station was made after July 22, 1991. 

Evidence of possible leakage from the transmission 

pipelines was found during that reconnaiss.ance; however, it 

must be pointed out that most of the pipeline alignment 

crosses fields that had just been irrigated and it was 

difficult to tell whether the wet and boggy ground observed 

was due to leakage from the pipelines or subbing of irrigation 

water. Additional work to assess the possibility of leakage 

from the transmission pipelines is described in the 

recommendations for Phase II work later in this Report. 

Leakage from the transmission pipelines would affect the 

measurement of total spring flow of 1232 gpm made July 22, 

1991. Total spring flow is greater than the measured 1232 qpm 

if there is leakage from the transmission pipelines. 

D. Leak Detection Survey 

A leak detection survey of the Town's water distribution 

system was performed to obtain an estimate of leakage from the 

existing pipelines. However, a program was implemented to 

achieve a system shut down, or shut the system down as nearly 

as possible and then measure flow at the pump station with the 

storage reservoir isolated from the system to determine if 
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there was a possibility of significant leakage from the 

distribution system pipelines. It was necessary to obtain 

assistance from all water users in the Town to do this. 

A "Public Notice" was hand delivered to all the 

residences in Town asking everyone to shut their water off 

between 12:00 midnight July 22, 1991 and 4:00 A.M. on July 23, 

1991. A copy of the Public Notice is bound in the Appendix to 

this Report. People were also asked to advise the Consultant 

of any water flows that could not be shut off so that an 

estimate could be made of water that would be flowing during 

the shut down period. 

The water storage reservoir was isolated from the 

distribution system during the shut down so that the only 

water flowing into the distribution system would be 

passing through the pump station. Flow was then measured 

during the shut down period in the pump station as 

follows: 

TIME FLOW 

1:04 A.M. 280 gpm 

1:16 A.M. 297 gpm 

1:30 A.M. 293 gpm 

1:45 A.M. 294 gpm 

2:00 A.M. 280 gpm 

2:15 A.M. 285 gpm 

2:30 A.M. 289 gpm 

2:45 A.M. 293 gpm 

3:00 A.M. 295 gpm 

3:15 A.M. 298 gpm 

3:30 A.M. 298 gpm 

AVERAGE 291.09 gpm 

The foregoing data indicates that about 290 gpm was 

flowing into the system during the shut down period 

demonstrating that significant leakage from the distribution 

system was occurring. 
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Subsequently a leak detection survey was completed during 

the week of July 29, 1991. The surveying was completed by 

utilities Technical Services of Englewood, Colorado, to detect 

and locate leaks in the water distribution system. 

The leak survey was carried out by the use of a Metravib 

noise correlator. The noise correlator determines the time 

difference between similar sounds (vibrations) or noise 

patterns reaching sensors positioned at opposite ends of the 

section of pipeline being tested. By measuring this time 

difference based on the velocity of sound and the distance 

between sensors, the instrument will compute the location of 

any continuous noise; i.e., leaks. 

At the conclusion of the survey, fourteen (14) leak 

noises had been observed and located, as described in the 

report. Seven (7) of these leaks were located at or on 

service lines; four (4) at fire hydrants, two (2) on mainlines 

and one (1) on the pressure reducing valve. The combination 

of these leaks could account of 130-190 gallons per minute. 

Initially the leak detection survey was proposed under 

the premise that significant leakage may be occurring in the 

distribution system pipelines. However, the results of the 

survey indicate that only three leaks were located on 

distribution system pipelines. One of these leaks was 

occurring in a small bypass pipe in the pressure reducing 

valve vault and it has been repaired. 

The survey demonstrates that the distribution system 

pipelines do not require replacement of significant lengths at 

any location. Most leaks can be repaired through routine 

replacement and maintenance. Service lines, however, should 

be repaired along with leaking fire hydrants. None of the 

cost of this work will qualify for funding by the Wyoming 

Water Development Commission and the maintenance character of 
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the work will, in all probability, not qualify for funding 

from the Wyoming Farm Loan Board. 

The Survey Locate Sheets for each leak that was located 

are bound in the Appendix to this Report and a map showing 

their location is bound in the back of this Report. (See 

Plate E.) 

Repairing the leaks will result in from 190,320 to 

273,600 gallons per day reduction in water demands. However, 

a comparison of the average of measured flows in the pump 

station during the previously described shut down period (290 

gallons per minute) and the maximum estimate of 190 gallons 

per minute loss due to leakage indicates that there is 100 

gallons per minute of unaccounted for flow - 144,000 gallons 

per day. This is probably the combined total of numerous, 

small, minor leaks in homes, businesses, service lines, fire 

hydrants and distribution pipelines. An average leakage rate 

of 0.5 gallons per minute would exist per service connection -

assuming there are 200 services. 

E. water Quality 

1. water Quality Analysis 

water was analyzed for both chemical and biological 

quality from: 

1. Spring Creek near the Spring Source. 

2. The Spring Box at the Cokeville Spring. 

3. Infiltration/Collector Pipe in the Manhole at 
the Spring. 

4. Composite of water from the Spring Box and 
Infiltration/Collector Pipe. 

5. Wyman Spring. 

These samples were taken to compare chemical and 

biological water quality for water from the spring and 

infiltration/collector pipes to that of Spring Creek and 

estimate the relative influence of the two different sources 
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at the Spring Box. Later, a sample was analyzed in the same 

manner from the Wyman Spring. The results of the water 

quality analysis are presented in the following table: 
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WATER QUALITY LABORATORY RESULTS 

RECot1tlENOEO No.1 No. 2 No. 3 No. 4 No. 5 
tlCl Spring Ck Spring Box Infit. Pipe eo.posite Uyalan Spg. 

CATIONS IIQ/l tng/l .-gIL Mg/l I19/l I19/l 

Sodiu .. 115 7.5 7.1 6.8 6.8 7.7 
Potassiuca 20 0.92 1.1 1.1 1.8 1.7 
t1agnesiUtll 125 25 22 23 22 25 
Calciuca 200 70 85 86 86 79 

ANIONS I19/l I19/l Mgfl MQfl I19fl IIQfl 

Chloride 250 7.0 5.9 6.5 6.5 6.5 
Fluouride 4 0.32 0.21 0.21 0.21 0.38 
Nitrate 10 0.37 0.62 0.64 0.62 0.60 
Sulfate 250 96.7 134 128 128 130 
Carbonate 20 5.3 IT 0.1 IT 1.1 IT 0.1 IT 0.1 
Bicarbonate 150 200 210 210 210 230 

TRACE ELEMENT tllQll mg/l tllQ/l Mgll tllQ/l tnQll 
ANALYSIS 

Arsenic 0.05 0.0043 0.0013 0.0019 0.0019 0.0025 
Barium 1.0 IT 1.0 IT 1.0 IT 1.0 IT 1.0 IT 1.0 
Cad",iu", 0.01 IT 0.01 IT 0.01 IT 0.01 IT 0.01 IT 0.01 
Chromium 0.05 IT 0.05 IT O.OS IT 0.05 IT O.OS IT 0.05 
Copper 1.0 IT O.OS IT O.OS IT 0.05 IT 0.05 IT O.OS 
Iron 0.3 IT 0.10 LT 0.10 IT 0.10 IT 0.10 IT 0.10 
lead 0.05 IT 0.0005 IT 0.0005 IT 0.0005 IT 0.006 IT 0.0005 
tlanganese 0.05 IT 0.05 IT 0.05 IT 0.05 IT O.OS IT O.OS 
tlercury 0.002 IT 0.0005 IT 0.0005 IT 0.0005 IT 0.0005 IT 0.0005 
Seteniutll 0.01 IT 0.0005 IT 0.0005 IT 0.0005 LT 0.0005 LT 0.0005 
Silver 0.05 LT 0.05 LT 0.05 LT 0.05 LT 0.05 IT 0.05 
Zinc 5.0 LT 0.02 LT 0.02 LT 0.02 LT 0.02 LT 0.02 

OTHER I19/l tng/l .-gIL tngfl .gIL .gIL 
CONSTITUENTS 

pH 6.5 - 8.5 8.44 7.60 7.50 7.55 7.53 

Conductivity 480 530 520 530 530 

Total 
Alkalinity 65 170 170 170 170 190 

Hardness 500 280 300 310 310 300 

Total 
Dissolved Sol ids 500 336 380 372 372 388 

Turbidity 1 NTU 0.8 IT 0.1 LT 0.1 IT 0.1 0.38 

Fecal 
COUfo .... 5.0 IT 1.0 IT 1.0 IT 1.0 IT 1.0 

Total 
Colifo .... IT 1/100 .l * 13** *** 1** IT 1**** 

* 6 Atypical colonies plus non col ifo .... growth. 

** Plus non col ifol"ll growth. 

*** Non colifortl growth. 

**** 90 non colifortl colonies 
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A review of the foregoing water quality data indicates 

that the composite water sample, which is the water being 

received by the distribution system, exceeds the EPA 

recommended maximum contaminant level (MCL) for Bicarbonate. 

The MCL is 150 mg/l and sample tested at 210 mg/l. The 

composite sample tested below all other MCL's for the 

constituents listed in the foregoing tabulation. 

The listed value for Total Coliform in the sample taken 

from the spring box (13) exceeds the MCL of <1. This 

indicates that biological growth is occurring in the spring 

box. The composite sample, however, does not reflect similar 

Total Coliform. Growth was evident in both the samp1e taken 

from the spring box and the infiltration/collector pipe. 

2. Analysis for Waterborne Particulates 

The Consultant met with an EPA Water Supply Specialist in 

Rock springs in June to discuss the Cokeville Water Study. 

Particular emphasis was given to water quality analysis and 

the ramifications of the Safe Drinking Water Act. The EPA 

specialist recommended that water samples be analyzed for 

waterborne particulates. This was discussed later with the 

WWDC and they authorized the Consultant to obtain water 

samples to be analyzed for waterborne particulates. The 

samples were forwarded to C H Diagnostic and Consulting 

Services, Inc. in Fort Collins, Colorado to be analyzed. 

The following commentary is taken from "Project Sampling 

Water for Detection of Waterborne Particulates. Giardia. and 

Cryptosporidium, as provided by Charles P. Hibler, C H 

Diagnostic and Consulting services: 

"The purpose for particulate analysis of a source 
is to determine the type, number and size of 
particulates that are present. There are two types 
of particulates: organic and inorganic. Organic 
particulates cover a broad category, including 
algae, diatoms, plant debris (undigested 
herbivorous animal fecal detritus ... the cellulose 
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remains of plant cells), free-living and parasitic 
nematodes, coccidia (parasites of birds, fish, and 
mammals), free-living parasitic and commensal 
protozoans (including Giardia and Cryptosporidium), 
pollen, free-living ciliates and flagellates, 
crustaceans, arthropods (eggs, larvae and adults), 
rotifers, yeast and organic detritus. Organic 
detritus generally is from material break-down of 
plants or may be what is referred to as biofilm or 
fixed-growth slime. Inorganic particulates are 
much more restricted, including only silica and 
silicates (clay and/or sand). 

A particulate analysis of a well or spring sample 
has but one purpose: to determine if that source 
is truly a well or a spring. If the well or spring 
is subject to surface water influence, some organic 
particulates will be present. These include 
diatoms, plant debris, crustaceans, coccidia, 
arthropods, and possibly some commensal or 
parasitic protozoans (Giardia, Cryptosporidium, 
Endamoeba, Entamoeba, and coccidia). A few species 
of algae, rotifers, ciliates, flagellates and free
living nematodes will live in wells or springs 
and/or in the spring boxes. These do not 
necessarily indicate the system is not a true well 
or spring. 

A particulate analysis of an unfiltered source of 
water of necessity includes all the organic and 
inorganic particulates present in the water, but 
the primary purpose is to determine the presence or 
absence of Giardia and/or Cryptosporidium and other 
parasitic organisms that could be a risk. 

Two samples are necessary to evaluate filtration 
plant efficiency, a raw and a finished (filtered) 
sample taken simultaneously: one objective is to 
determine the type and amount of all organic and 
inorganic particulates, including the parasites, 
present in the raw water, and the second objective 
is to determine the efficiency of the plant in 
removal of all of these particulates. 

Of necessity, particulate analysis of a water 
sample includes Giardia and, if requested, the 
analysis also includes cryptosporidium. Giardia 
has been responsible for a number of well
documented outbreaks, and Cryptosporidium has been 
documented at least once. Both of these parasites 
will be discussed in some detail. 

Giardiasis is the most common parasitic disease of 
humans in the United states. Infection with 
Giardia generally results in intestinal discomfort 
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and diarrhea 6-20 days (usually 6-9 days) following 
ingestion of the cyst form of this parasite. The 
parasite is usually transmitted by fecal-oral 
contamination but a common source of infection in 
the united states is ingestion of the cyst while 
drinking water from mountain streams. streams may 
become polluted by sewage contamination, direct 
human contamination, or by domestic and wild 
animals. Giardia has been found in cattle, 
domestic sheep, dogs, cats, moose, beaver, 
muskrats, and captive mule deer. Experimental 
transmission has shown that the Giardia of man, 
dogs, cats and beaver are cross-transmissible; 
however, the Giardia found in other animals have 
not been shown to be infective for man. This 
should not be interpreted to mean they are not 
infective: the experimental work has not been 
performed. Beaver and muskrat, because of their 
aquatic habitat and habits, are the most logical 
source of infection for man and other animals 
drinking the water; obviously they can initiate 
infections and further perpetuate the organism in 
animals that are susceptible. 

While a great majority of the cases of waterborne 
giardiasis occur as a result of backpackers, 
hikers, campers, fishermen, hunters, etc., drinking 
from mountain streams, epidemics can and do occur 
in municipalities using these streams as a source 
for domestic supply. Inadequate filtration and/or 
treatment of the water at times of the year when 
demand is great (influx of tourists) and supplies 
are low (fall and winter) generally are the times 
that outbreaks occur. When water temperatures are 
colder (a-SOC), increased longevity of the cyst is 
promoted. Chlorine is less effective in cold water 
and more chlorine and a longer retention time is 
required to inactivate cysts. 

A major problem for municipalities is the source of 
the infection among citizens. It has become an 
accepted practice, when a case or two of giardiasis 
occurs, to blame the municipal water supply. 
Unfortunately, to prove otherwise is often a 
fruitless exercise: therefore, many municipalities 
routinely sample their raw and finished water to 
determine efficiency of filtration and treatment. 

Cryptosporidium is a protozoan parasite found in 
mammals (including humans), birds, reptiles, and 
fish. Current evidence indicates that the parasite 
found in mammals will cross-infect most other 
mammals. However, there is no evidence that the 
parasites found in birds, reptiles and fish will 
infect mammals. Upon ingestion of the oocyst 
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(cyst) the parasite will cause intestinal 
discomfort and diarrhea, much like Giardia, in 4-6 
days. As with Giardia, the parasite is usually 
transmitted by fecal-oral contamination either from 
human, or from farm animals (cattle) to humans. 
Currently only one outbreak of waterborne 
cryptosporidiosis has been documented. Whether the 
parasite constitutes a waterborne threat remains to 
be determined. If a municipality wants to examine 
the water, or if an epidemic of giardiasis or 
cryptosporidiosis is underway, the only means of 
determining of Giardia or Cryptosporidium are 
present is by capturing the cysts on a filter, 
processing the filter in a qualified laboratory, 
followed by recovery and identification of the 
organisms. 

The device developed by the EPA for recovery of 
Giardia cysts (Jakubowksi and Ericksen, 1979; 
Standard Methods, 1985) has become standard 
equipment for sampling water. The filter 
cartridges generally used are one micron (nominal) 
porosity depth-type cartridges. Preferred filters, 
because of experience and ease of processing, are 
the AMF Cuno Micro-Wynd II one micron rating (D
PPPY, polypropylene core) or Commercial Filter 
M39R10A. cartridges should be handled with rubber 
gloves to prevent contamination and care should be 
taken so their exposure is only to sample water and 
packaging materials. 

The presence of Giardia cysts in a sample of 
finished water does not mean that an outbreak is 
imminent or underway. It does mean the system is 
at risk, especially if chlorination becomes 
inadequate or retention time is reduced. Giardia 
cysts have been in systems where no cases 
attributable to municipal water could be 
documented. The cysts can be dead, from old age or 
chlorine and still appear viable. Unfortunately, 
in these situations the state-of-the-art is not 
such that acceptable procedures are not available 
to determine if cysts are alive or dead. It is 
presently not known what the presence of 
Cryptosporidium oocysts in finished water really 
means; they could be from mammals and therefore 
constitute a risk, or they could be from birds, 
reptiles or fish and pose no threat to the 
consumer." 

Water was filtered for Analysis of Waterborne 

Particulates from three different or composite sources on 

three different occasions. 
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The first procedure filtered (or analyzed) water from the 

deep infiltration/collector pipe at Cokeville Spring. The 

valve on the pipe from the spring box was closed to isolate 

the spring box source from the system. The filter received 

water from the system at the pump station upstream of the 

chlorinator. 

The second procedure filtered water that was a composite 

sample of water from the infiltration/collector pipe and the 

spring box. The sample was drawn at the same location as the 

first, i.e., at the pump station. 

The third effort filtered a composite sample after the 

Wyman spring was turned into the system -- the water filtered 

was a composite or blend of water from the spring box, 

infiltration/collector pipe at the Cokeville Spring, and the 

Wyman Spring. 

The following tables present the applicable data and 

results of the three analyses. 
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ANALYSIS FOR WATERBORNE PARTICULATES 

COKEVILLE SPRING 

DATE/START: 6/25/91; 1745 
6/26/91; 0220 

1290 
DATE/STOP: 
GALLONS: 
FILTER COLOR: Light Tan 

Comments: 

CONSTITUENTS 

Sediment 

Fine Amorphous 
Debris 

Large 
Amorphous 
Debris 

Algae 

Diatoms 

Giardia 

Free-Living 
Nematodes 

Pollen 

Free-Living 
Amoeba 

Free-Living 
Ciliates 

Free-Living 
Flagellates 

Crustaceans 

Arthropods 

Other 

TEST NO. 1 
INFILTRATION PIPE 

Trace organic and silica 
<0.1 mm 

Occasional Silica 
1-2 u. diameter. 

Very rare organic detritus, 
3-100 u. diameter. 

o 

o 

o 

Rare 

Rare, 2 varieties. 

o 

o 

Very rare 

o 

o 

o 

There is "no evidence of surface water influence on this 
sample. 

24 



ANALYSIS FOR WATERBORNE PARTICULATES 

COKEVILLE SPRING - INCLUDES KENYON SPRING 

DATE/START: 7/01/91; 1247 
7/01/91; 1910 

1000 
DATE/STOP: 
GALLONS: 
FILTER COLOR: White 

Comments: 

CONSTITUENTS 

Sediment 

Fine 
Amorphous 
Debris 

Large 
Amorphous 
Debris 

Algae 

Diatoms 

Giardia 

Free-Living 
Nematodes 

Pollen 

Free-Living 
Amoeba 

Free-Living 
Ciliates 

Free-Living 
Flagellates 

Crustaceans 

Arthropods 

Other 

None 

TEST NO. 2 
SPRING BOX 

Rare silica 
1-2 u. diameter. 

Very rate silica and 
biofilm (fixed-growth slime) 
3-25 u. diameter. 

o 

o 

o 

Very rare. 

Very rare, several varieties. 

o 

o 

Very rare, 1 species. 

Very rare Copepod. 

o 

o 

Sample taken ahead of pumps and chlorination. This Sample was 
microscopically examined both directly and after selective 
concentration. There is no evidence of surface water 
particulate influence in this sample. 
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ANALYSIS FOR WATERBORNE PARTICULATES 

COKEVILLE SPRING - INCLUDES WYMAN SPRING 

DATE/START: 7/22/91; 1745 
7/23/91; 0115 

1000 
Off-white 

DATE/STOP: 
GALLONS: 
FILTER COLOR: 

Comments: 

CONSTITUENTS 

Sediment 

Fine 
Amorphous 
Debris 

Large 
Amorphous 
Debris 

Algae 

Diatoms 

Giardia 

Free-Living 
Nematodes 

Pollen 

Free-Living 
Amoeba 

Free-Living 
Ciliates 

Free-Living 
Flagellates 

Crustaceans 

Arthropods 

Other 

TEST NO. 3 
COMPOSITE SAMPLE 

Trace silica and organic, 
< 1 mm. 

Occasional silica 
1-2 u. diameter. 

Occasional organic detritus, 
3-100 u. diameter. 

o 

o 

o 

Very rare. 

Very rare, several varieties. 

o 

o 

Very rare, 1 species. 

Very rare Copepod. 

o 

o 

This Sample was microscopically examined both directly and 
after selective concentration. There is either some exposure 
to sunlight or a slight surface water influence on this 
system. 
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The first two analyses indicate that there is no evidence 

of surface water particulate influence on the samples. Again, 

the first analysis was of water from the infiltration/ 

collector pipe at the Cokeville Spring and the second a 

composite or mixture of water from the infiltration/collector 

pipe and spring box at the Cokeville spring. 

The third analysis of a mix of water from the 

infiltration/collector pipe and spring box at the Cokeville 

Spring and the Wyman Spring, taken after the Wyman Spring was 

turned into the system, states, "There is either some exposure 

to sunlight or a slight surface water influence on the 

system." The "exposure to sunlight" or "slight surface water 

influence" has to be coming from the Wyman spring. 

The spring box, or collector box, at the Wyman Spring is 

in very poor condition and water discharging from the spring 

is exposed to sunlight. The concrete hatch cover has 

disintegrated and broken into several pieces. The existing 

situation will also allow runoff from the top the spring box 

and contiguous area to the south to flow directly into the 

spring. This should be remedied immediately by installing a 

new cover with a raised base over the existing hatch. A small 

drainage ditch should be excavated along the south side of the 

spring box to direct surface runoff away from the roof of the 

spring box and all leaves, dirt and debris should be removed 

and cleaned from the top of the spring box. 

upgrading or replacing the spring box is essential 

if long term use of water from the Wyman Spring is 

contemplated. Filtering the Town's entire water supply 

will become necessary if the "slight influence of surface 

water" is not corrected in order to comply with the 

provisions of the Safe Drinking Water Act. Filtration 

would thereby become mandatory in 1993 if it is not 

proven that the water supply is not under the influence 

of surface water. 
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F. Potential for Znfluence of Surface water 

The top of the roof of the spring box at the Cokeville 

Spring is located at the same elevation as the surrounding 

ground surface, which is not much higher than the water level 

in spring Creek. The possibility of the spring box being 

inundated by flood flows in Spring Creek exists. Also, if the 

area was flooded, surface water would enter the Town's system 

through not only the spring box but also through the cover on 

the manhole (Manhole #1 on Plate e), where the infiltration/ 

collector pipe and pipe from the spring box come together. 

Surface water could also percolate down into the infiltration 

/collector line and the spring themselves if the area is 

covered with flood water. Diking the area to prevent flooding 

may be necessary to prevent this. Therefore, additional Phase 

II work is recommended to evaluate the possibility of this 

situation occurring. The possibility of the Wyman Spring 

being flooded is quite remote becuase the spring is higher in 

elevation than spring creek. 

G. Geology of springs Area 

1. General 

The area of investigation includes the western and 

central part of spring Creek valley in an area which contains 

a number of springs. A group of at least four springs and 

another single spring are utilized as sources for the 

Cokeville municipal water supply. An initial investigatory 

field trip was made on march 29, 1991, prior to the successful 

bid award of the project to JFCo. A second, and much more 

detailed, field investigation was conducted on July 15 and 16, 

1991, wherein outcrops and springs were analyzed. 
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2. stratiqraphy 

Five outcrops exist in the Spring Creek valley 

southeastward from the turnoff of the main road for a distance 

of one-half mile. Four outcrops are located on the north side 

and one outcrop on the south side of the valley. These 

consist of sandstones and a conglomerate bed and some small, 

loose limestone blocks which mayor may not have originated at 

the location. The strata outcropping on the sides of the 

valley consist of, in ascending order and from west to east, 

the Lower Cretaceous Gannet Group containing the Belcher and 

Ephraim Conglomerates, Peterson Limestone, and Upper Mudstone. 

Then, continuing in ascending order, sections are found of the 

smith's Fork Formation, Thomas Fork Formation, and Cokeville 

Formation, all of Lower Cretaceous Age. 

All of these formations are partially covered by the 

Fowkes Formation of Tertiary Age and Quaternary Terrace 

deposits on the top of the hills on both sides of the valley. 

The stratigraphic investigation was divided into three 

areas: 

Area 1 - where one major sandstone outcrop with two 

resistant ledges is found in association with the 

major springs supplying the Town of Cokeville with 

water. 

Area 2 - westward about one-half mile nearer 

the mouth of the valley where two of three 

sandstone and conglomerate outcrops are 

associated with a single spring each. 

Area 3 - across the valley on the south side 

where a single sandstone outcrop is found and 

which may be associated with the only spring 

found on the south side of Spring Creek. 
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Plate F shows the areas and springs in the valley which 

were investigated. 

Area 1 

In ascending order, the outcrops consist of a lower zone 

of 24 feet of sandstone, light to medium gray, very fine 

to medium grained, well cemented and resistant, cross

bedded in part and containing a predominant fracture set 

at an angle of N 44° E with a dip of 32°. Overlying the 

basal sandstone is a 14 foot zone of interbedded 

siltstone and sandstones, gray to light pink, very fine 

grained, medium cemented and less resistent. capping the 

outcrop sequence is a 6.5 foot bed of sandstone similar 

to the basal sandstone zone with strike of N.23°E. and 

dip of 32°. 

Area 2 

One-half mile west of the outcrop associated with the 

major springs, three outcrops are found on the north side 

of the valley. 

The basal 20 feet is composed of conglomerate and 

sandstone, pink, red, and some gray, fine to medium 

grained, encasing gravel to large pebbles. The zone is 

well cemented with rare fractures, contains nearly no 

porosity or permeability, and is highly resistant to 

erosion. This layer strikes N 32° E and dips at 71°. 

Below the base of the conglomerate, scattered limestone 

float is present at the surfaces. These blocks may be 

remnants of the Peterson Limestone layer. 

The second outcrop is located 108 feet east of the top of 

the conglomerate but is not parallel to the previously 

described outcrop. This bed has a strike of N 22° E, a 

dip of 63°, and consists of 17 feet of sandstone, pink to 

red, very fine to medium grained, occasional thin gravel 

zones, medium cemented, poor porosity, weathered and 
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fractured. 

The third outcrop is different from the other two in 

several ways. The strike is N 38° E, dip is greater at 

73°, and it is 9 feet thick. It is composed of 

sandstone, white to pink, some light red, very fine to 

fine grained, minor amounts of dark grains (probably 

magnetite), and has poor porosity and scattered 

fractures. 

Area 3 

On the south side of the valley, a single outcrop exists 

which is different from and which cannot be correlated 

with any outcrops on the north side of the valley. This 

sandstone is buff to pink, some dark pink, very fine to 

fine grained, with some medium grained. It contains one 

set of abundant bedding plane fractures and a second set 

of numerous fractures perpendicular to dip. The strike 

is N 48° E and the dip averages 52° along the distance of 

the outcrop. The thickness ranges from 12 to 15 feet 

from south to north. 

terrace deposits. 

The south end is covered with 

The sandstone and conglomerate outcrops on both 

sides of the creek are in Lower cretaceous rocks, but 

those found on the north valley wall are in an downthrown 

position from the Area 3 sandstone outcrop on the south 

side. On the north side of the creek in Area 2, the 

Gannet Group rocks include the lowest conglomerate which 

is the Belcher Conglomerate and some limestone float 

which may be the Peterson Limestone. 

The section between the Gannett Group beds and the 

sandstones in the area of the major springs is composed of 

sandstone (outcrops), mudstone, and siltstone (weathered 

interbeds) of the smith's Fork Formation and the outlying 

Thomas Fork Formation. The Cokeville Formation does not 
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outcrop on the north side of the valley, but may be present on 

the south valley slope. (MIS, Map 1-1129, 1980) 

In general, the mudstone, shale and siltstone in the 

upper Gannett Group, and other formations which exist between 

the sandstone outcrops, play an important part in the location 

of the springs and will be further discussed under the section 

explaining the springs. 

3 • structure 

The structural setting of the area east of Cokeville has 

significant influence on the existence of springs in the 

Spring Creek drainage. The general area is dominated by two 

faults. The Crawford Thrust Fault lies just east of Cokeville 

at the mouth of smith's Fork valley where the Wells Formation 

of Pennsylvania Age is found as nearly vertically inclined 

strata. About a mile east of the Crawford Thrust Fault is the 

Stoffer Ridge Fault, which is another smaller and less 

prominent thrust fault. This fault is an unusual fault 

because it becomes a normal fault at a point 5.5 miles 

northward in the smith's Fork valley. 

The occurrence, positioning and angles of sandstone and 

conglomerate outcrops on opposite sides of the valley, and the 

occurrence, location, and water quality and quantity of a 

number of springs in the spring Creek valley, have led to the 

conclusion that a small thrust fault, originating at an 

intersection with the Stoffer Fault in the smith's Fork 

drainage, is present in the spring Creek valley. 

Plate F shows the approximate location of the fault but 

surface evidence of the fault is obscured by alluvium deposits 

on both the spring Creek and smith's Fork valley floors. The 

upthrown south side has been thrust or has slipped southeast

ward and the downthrown side has moved northwestward. This 

faulting has placed the subcrops of the sandstones and 
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conglomerate against shales and siltstones on opposite sides 

of the fault plane under the valley alluvium. 

4. sprinqs 

Each of the springs or group of springs is numbered on 

Plate F and discussed as to source or origin and relationship 

to the Cokeville water supply: 

Springs 1 and 2 

Two small springs are found at points in the Spring Creek 

valley where north-south sandstone outcrops plunge into 

the valley floor where the subcrops abut the shales on 

the south side of Spring Creek Valley Fault. The springs 

come to the surface either at the intersection of the 

sandstone subcrop and the fault plane or at the upper or 

lower interface of the sandstone or conglomerate and 

adjacent shales or siltstones. In the first case, the 

water comes up the fault plane from a deeper source, 

probably the Gannet Group or deeper aquifers. In the 

second case, the water can come from a deeper source or 

can appear at the surface due to elevation and 

intersection with surface slope and the base of the 

alluvium. 

Spring 3 

Spring 3 is known as the Wyman Spring and it's water 

enters the Town of Cokeville gathering system by pipeline 

from the spring to the old chlorination building. The 

source of water for this spring is most likely a fracture 

associated with the spring Creek valley faulting, because 

it is not directly associated with a sandstone outcrop. 

A minor contributing source may be a near-surface water 

flow emanating at the interface of the alluvium and the 

underlying competent bedrock. The flow is estimated at 

425 gpm, giving credence that this spring is principally 

from a fault fracture. 
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spring 4 

Spring 4 is a single spring coming from a point just 

south of the road and about 200 feet northeast of the 

main body of springs. The flow from this spring is into 

the general area of the main body of springs and is a 

contributor to the volume collected for Cokeville use. 

Its source may be the alluvium-bedrock interface, but is 

probably another subsurface fracture related to the main 

fault. 

Spring 5 

The largest flow of water supplying the collection system 

is actually a group of five springs, including the Kenyon 

Spring, and known as the Cokeville springs. These 

springs flow water from the deep subsurface along the 

plane of the fault where the subcrops of the sandstones 

of the Lower Cretaceous Formation on the north side abut 

the shales on the south side of the fault, forcing the 

artesian flow to the surface, both in the fault plane and 

at the interface of the sandstone and the overlying and 

under-lying shales and mUdstones, which act as aquitards. 

The sources of flow are any or all of the Gannett Group, 

and Smith's Fork and Thomas Fork aquifers which are cut 

by the Smith's Fork valley subsurface fault. The 

relatively steady, year around flow of the springs 

SUbstantiates a deep source for the Cokeville and other 

associated springs in the valley. 

spring 6 

Spring 6 is a spring that was discovered in 1987 during 

the construction of the new pipeline from the Cokeville 

Springs area, downstream to the pump station. This 

spring was uncovered by the heavy equipment which was 

digging the trench to install the pipe. At a point some 

tens of feet west of the manhole where water is 

collected, the equipment was digging at the base of the 
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sandstone subcrop and a considerable flow of water was 

encountered, flowing upward when the alluvium in or near 

the creek bed was removed. The spring, as a single 

spring itself, had been heretofore not known because the 

flow from the subsurface fault had come directly up the 

fault plane and into the stream bed or stream bed 

alluvium without coming to the surface and then flowing 

across the surface and into the stream bed. Therefore, 

the spring is not presently being utilized and is not a 

part of the water collected for the Cokeville water 

supply. If, in the future, additional water is needed, 

steps could be taken to add that water to the total water 

flow into Cokeville. At present, the flow from Spring 6 

is entering and is a part of the surface flow of Spring 

Creek. 

In summary, of the nine springs identified in the above 

discussion, seven are directly, and two are indirectly, 

affected by the subsurface fault where it intersects the 

sandstone and conglomerate outcrop/subcrop system in Spring 

Creek valley. In addition, another spring, the Kenyon Spring 

which was located south of the original stream bed near the 

Cokeville Springs prior to the relocation of the stream bed, 

has been utilized in the collection system in past years but 

may not presently be in use. Kenyon Spring is a third spring 

which is not directly in line with the fault plane but is 

indirectly affected by the fault because of accompanying 

offset or parallel fault-associated fractures. The size of 

the fault is undetermined, but it has no bearing on the 

springs because the existence of a fault of whatever size is 

sufficient to create a multi-spring system at its present 

location. 

5. Future Development 

The present water sources in the Spring Creek valley can 

be utilized to meet present demands for good quality water and 

35 



future demands for greater quantities. 

A method to obtain or retain better quality water, or 

water that is not contaminated by surface sources, is the 

construction of large diameter wells to sufficient depths to 

eliminate all influence of water flows from surface sources. 

Such wells would have solid casing through the alluvium and 

into the upper bedrock, and slotted casing in the more solid 

bedrock in or near points where the water is coming from 

depths associated with the fault and sandstone outcrops. 

Spring 6 could be similarly developed and cased to add its 

volume to that presently utilized from the same general area 

if additional volume is desired. The design of such 

construction would be a part of the next phase of development 

in the project. Other known springs could also be cased for 

added protection. 

A proposal to evaluate the foregoing method to develop a 

guaranteed supply of good quality water is presented in 

section VIII, PHASE II RECOMMENDATIONS. The proposal 

considers a plan to further evaluate the various subsurface 

flows in the Cokeville Springs Area. It would consist of 

drilling a series of small diameter water test holes. These 

5 or 6 drill holes would be located at or near springs that 

are presently in evidence at the surface or which are 

developed. The points where drill holes identify water 

sources from depth would then become prime candidates for 

construction of larger diameter wells as previously described. 

One or more of these larger diameter wells would be proposed 

for construction under Phase III. 

Another developable water supply is the alluvial deposits 

near the mouth of the Smith's Fork valley and/or the alluvial 

deposits in the Bear River valley. Test wells for both 

quality and quantity could also be designed, drilled, and 

evaluated in future phases. 
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6. Preferred Alternative 

The preferred alternative is herein identified as casing 

one or more of the springs studied under Phase I. Preliminary 

test drilling at or near specific springs should be conducted 

prior to selecting the exact location of permanent water 

wells. 

H. Pump station 

The inventory of the pump station included a calculation 

of the overall pumping efficiency of the pump and motor, a 

review of the chlorinator, and an inspection of the master 

meter. 

1. Pump and Motor 

The calculation of the efficiency of the pump and motor 

involved a measurement of the flow passing through the pump, 

reading intake and discharge pressure to and from the pump, 

and performing an electrical inspection. Measurements of the 

input current, power factor and voltage were made as part of 

the electrical inspection. 

The hydraulic conditions of the pump were noted as 

follows on June 19, 1991 while the pump was 

Flow through Pump .•.•.•••••.••••• 

Intake Pressure •...••••••.••••••• 

Discharge Pressure ....•...•..•••. 

The pump motor is nameplated at 40 H.P. 

operating: 

694 gpm 

44.5 psi 

75.0 psi 

The above data 

indicates that the overall efficiency of the unit is 31%, 

which is very low. The pump should pump about 1550 gpm at an 

overall efficiency of 70% wire to water efficiency. The pump 

capacity was stated at 833 gallons per minute in the Noblitt 

Report. 

However, these flow and pressure measurements were taken 

before the faulty check valve was replaced. Another flow 
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measurement was taken on July 22, 1991 after replacing the 

check valve and the following data was noted: 

F low. • • • • • • • • • • • • • • • • • • • • • • • • • • • • 8 3 6 qpm 

Intake Pressure ••••••••••.••••••• 

Discharge Pressure •.•.•••.••.•••• 

43.0 psi 

83.0 psi 

The overall plant efficiency was calculated at 49% under 

these pumping conditions. Again, this efficiency is quite low 

indicating that there may be considerable wear on the pump and 

motor. The efficiency based on the July 22nd data is higher 

than that calculated for the June 19th data, evidently because 

excessive turbulence upstream of the pump was created by the 

backflow through the faulty check valve, lowering the pump's 

efficiency. The same turbulence may also have resulted in 

inaccurate flow measurements indicated by the master meter. 

An electrical inspection was made in late June. The 

inspection confirmed that the pump motor is 40 horsepower and 

that the motor was operating at 93% of its rating. The 

electrical inspection also included an evaluation of costs 

savings that might be achieved by installing a new, more 

efficient, 20 H.P. unit. An estimated savings in power costs 

of from $6,370.00 to $6,545.00 per year could be realized if 

a more efficient and properly sized pumping unit was 

installed. 

2. Chlorinator 
The chlorinator unit is located in a room separate from 

the pump and motor in the pump station. There is only one 

chlorination unit, and the water supply would be unchlorinated 

if that unit failed. However, as discussed in the water 

Quality section of this Report, the need for chlorination is 

essential if biological water quality indicates that 

disinfection is required, as is presently the case with the 

Town's water supply considering the water quality data 

presented earlier. 
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However, the Wyoming Department of Environmental Quality 

recommends that all groundwater supplies for municipal water 

be provided with disinfection or chlorination capabilities on 

a stand-by basis. Dual or backup units are not required. 

Also, a question was posed concerning the adequacy of the 

available contact time for the chlorine to disinfect the 

supply between the chlorinator located in the pump station and 

the first point of use. Chapter XII of the Wyoming Department 

of Environmental Quality Water Quality Rules and Regulations 

states, "When chlorine is applied to a groundwater source for 

the purpose of maintaining a residual, no contact time is 

required." Therefore, the chlorination unit does not need to 

be relocated farther upstream of its present location to 

provide more contact time in the treated water. 

3 • Kaster Keter 

The master meter is located in a vault below grade in the 

same room as the chlorinator in the pump station. It was 

working properly when flow measurements were made on June 19, 

1991. However, it was not operating at all when flow 

measurements were made on July 22, 1991. The meter has been 

in operation for some time and it should probably be replaced. 

However, a more serious situation exists with the master 

meter. As just stated, it is located in a vault about six 

feet deep in the chlorinator room of the pump station. There 

is no ladder to access the meter and vault. A potentially 

serious hazard exists if someone should climb down into the 

vault the read the meter and there has been a chlorine gas 

leak. The chlorine gas is heavier than air and it could 

collect and concentrate in the bottom of the vault if a leak 

occurs creating serious peril for anyone that went into the 

vault. This situation should definitely be remedied. 
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x. water Demands 

The following tables, "Water Usage Data", present water 

demand figures for 1986 through June of 1991 as computed from 

the Town's records. This data is summarized as follows: 

Maximum Day Recorded 
October 1,1991 •••••••••••.•••.•. 2,699,000 gallons 

Maximum Day Recorded per * 
Capita Usage ••••••••••••••••••••• 5,398 gallons 

Average of Peak Days 
For Each Month of Record ** ...... 848,000 gallons 

Average Peak Day From Above * 
per Capita Usage ** ............... 1,696 gallons 

Average Day Demand ** ........... 440,500 gallons 

Average Day per * 
Capita Usage ** ..................... 881 gallons 

* Assuning a population of 500 persons. 

** Adjusted for leakage reduction of 160 gpm. 
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WATER USAGE DATA - YEAR 1986 

PEAK DAY PER AVERAGE DAY PER 
MONTH PEAK DAY CAPITA PER DAY AVERAGE DAY CAPITA PER DAY 

JAN 854,500 1709 561,000 1122 

FEB 630,000 1260 545,000 1090 

MAR 692,000 1384 536,000 1072 

APRIL 705,000 1410 450,000 900 

MAY 996,000 1992 656,000 1312 

JUNE 1,227,000 2454 909,000 1818 

JULY 1,120,000 2240 764,000 1528 

AUG 1,598,000 3196 806,000 1612 

SEPT 694,000 1388 484,000 968 

OCT 1,406,000 2812 457,000 914 

NOV 709,000 1418 425,000 850 

DEC 642,000 1284 497,000 974 

AVERAGE 939,000 1880 590,000 1180 
AVERAGE DAY ADJUSTED FOR LEAKAGE RATE OF 160 GPM = 720 G/C/D 

WATER USAGE DATA - YEAR 1987 

PEAK DAY PER AVERAGE DAY PER 
MONTH PEAK DAY CAPITA PER DAY AVERAGE DAY CAPITA PER DAY 

JAN ---- ----
FEB ---- ----
MAR ---- ----

APRIL 1,381,000 2762 597,000 1194 

MAY 1,359,000 2718 657,000 1314 

JUNE 1,390,000 2780 761,000 1522 

JULY 1,152,000 2304 732,000 1464 

AUG 1,076,000 2152 745,000 1490 

SEPT 1,589,000 3178 686,000 1372 

OCT 651,000 1302 488,000 976 

NOV 1,047,000 2094 466,000 932 

DEC 556,000 1112 495,000 990 

AVERAGE 1,133,450 2270 625,000 1250 
AVERAGE DAY ADJUSTED FOR LEAKAGE RATE OF 160 GPM = 790 G/C/D 
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WATER USAGE DATA - YEAR 1988 

PEAK DAY PER AVERAGE DAY PER 
MONTH PEAK DAY CAPITA PER DAY AVERAGE DAY CAPITA PER DAY 

JAN 655,000 1310 534,000 1068 

FEB 633,000 1266 593,000 1186 

MAR 513,000 1026 590,000 1180 

APRIL 1,466,000 2932 642,000 1284 

MAY 1,199,000 2398 788,000 1576 

JUNE 1,320,000 2640 905,000 1810 

JULY 1,3521 000 2704 1 1 006,000 2012 

AUG 1,774,000 3548 941,000 1882 

SEPT 1,026,000 2052 654,000 1308 

OCT 682,000 1364 584,000 1168 

NOV 1,071,000 2142 576,000 1152 

DEC 1,127,000 2254 604,000 1208 

AVERAGE 1,068,450 2140 701,000 1402 
AVERAGE DAY ADJUSTED FOR LEAKAGE RATE OF 160 GPM = 940 G/C/O 

WATER USAGE DATA - YEAR 1989 

PEAK DAY PER AVERAGE DAY PER 
MONTH PEAK DAY CAPITA PER DAY AVERAGE DAY CAPITA PER DAY 

JAN 738,000 1476 615,000 1230 

FEB 897,000 1794 615,000 1230 

MAR 1,170,000 2340 795,000 1590 

APRIL 778,000 1556 612,000 1224 

MAY 1,121,000 2242 852,000 1704 

JUNE 849,500 1789 844,000 1688 

JULY ---- * ---- * 
AUG 1,550,000 3100 953,000 1866 

SEPT 1,036,000 2072 742,000 1484 

OCT 840,000 1680 574,000 1148 

NOV 631,000 1262 571,000 1142 

DEC 1,266,000 2532 669,000 1338 

AVERAGE 989,450 1980 711,000 1422 
AVERAGE DAY ADJUSTED FOR LEAKAGE RATE OF 160 GPM = 962 G/C/D 

* Inadequate Data 
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WATER USAGE DATA - YEAR 1990 

PEAK DAY PER AVERAGE DAY PER 
MONTH PEAK DAY CAPITA PER DAY AVERAGE DAY CAPITA PER DAY 

JAN 779,000 1558 611,000 1222 

FEB 936,000 1872 637,000 1274 

MAR 1,246,000 2492 705,000 1410 

APRIL 1,122,000 2244 715,000 1430 

MAY 1,653,000 3306 804,000 1608 

JUNE 1,390,000 2780 840,000 1680 

JULY 2,005,000* 4010 807,000 1614 

AUG No Data No Data 

SEPT 1,621,000# 3242 726,000 1452 

OCT 2,699,000* 5398 673,000 1346 

NOV 738,000 1476 591,000 1182 

DEC 1,005,000 2010 633,000 1266 

AVERAGE 1,381,450 2760 704,000 1410 
AVERAGE DAY ADJUSTED FOR LEAKAGE RATE OF 160 GPM = 948 G/C/D 

* Questionable # Limited Data 

WATER USAGE DATA - YEAR 1991 

PEAK DAY PER AVERAGE DAY PER 
MONTH PEAK DAY CAPITA PER DAY AVERAGE DAY CAPITA PER DAY 

JAN 1,079,000 2158 706,500 1413 

FEB 720,000 1440 672,000 1344 

MAR 813,000 1626 655,000 1310 

APRIL 1,298,000 2596 692,000 1384 

MAY 875,000* 1750 652,000 1304 

JUNE 974,000* 1948 790,000 1580 

JULY ---- ----
AUG ---- ----

SEPT ---- ----
OCT ---- ----
NOV ---- ----
DEC ---- ----

AVERAGE 960,000 1920 696,000 1392 
AVERAGE DAY ADJUSTED FOR LEAKAGE RATE OF 160 GPM = 932 G/C/D 
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J. water storage Tank 

The water storage tank has a capacity of 250,000 gallons. 

The Wyoming Department of Environmental Quality, Water Quality 

Rules and Regulations, state: 

"Water systems serving from 50,000 to 500, 000 

gallons on the design average daily demand shall 

provide clearwell and system storage capacity equal 

to the average daily demand plus fire storage, 

based on recommendations established by the state 

Fire Marshall or local fire agency." 

The foregoing tables on Water Usage Data present water 

usage determined from records maintained by the Town. The 

average daily demand is calculated at 671,700 gallons per day. 

The leak detection survey, previously described in this 

Report, indicated that from 130-190 gallons per minute are 

leaking from the system. Assuming that about 85% of the 

maximum figure of 190 gpm can be recovered by repairing leaks, 

about 160 gallons per minute of flow could be saved, which 

equals 230,400 gallons per day. Subtracting this from the 

671,700 gallons per day figure based on the data leaves an 

average of 441,300 gallons per day of usage. System storage 

must be available equal to that amount plus storage to satisfy 

fire flows. 

The "AWWA Manual of Water Supply Practices - Distribution 

System Requirements for Fire Protection", presents the 

following: 

Fire Flow Requirement: 

Quantity = Rate x Duration 

Flow Duration (h = hours) 

Required Fire 
Flow (gpm) 

2500 or less 
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Needed Fire Flow for One- and Two-Family Dwellings: 

Distance Between 
Buildings 

Over 100 feet 

31 to 100 feet 

Needed Fire Flow 
(gpm) 

500 

750 

The average 

estimated to be 

distance between homes in Cokeville is 

31-100 feet. The needed fire flow is 

therefore 750 gpm. There are a few businesses that do not 

conform to the 31-100 foot distance between buildings; 

however, the majority of the buildings in Cokeville comply 

with the stated condition. 

Also, Cokeville Fire Chief, Kevin Walker, advised the 

Consultant that he would agree to the fire flow requirements 

that are established for Kemmerer. A telephone conversation 

with Mr. Tim Gaughan, Fire Chief, South Lincoln Fire District, 

confirmed that the established criteria for fire flow in 

Kemmerer is 500 gpm. We therefore believe that a minimum fire 

flow of 750 gpm is suitable to calculate storage required to 

satisfy fire flows as follows: 

Flow •••••••••••••••••. 750 gpm 

Duration.............. 2 hours 

Total Storage Required ••••••••••••• 90,000 gallons 

Total current storage requirements would therefore equal 

531,300 gallons (441,300 gallons plus 90,000 gallons) in 

applying the DEQ criteria. Therefore, the existing 250,000 

gallon water storage tank is inadequate to satisfy this 

criteria. 

K. Pressure Reducing Valve 

Water passes through a pressure reducing valve (PRV) when 

it enters the distribution system from either the pump station 
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or the water storage tank. The PRV is located in a manhole in 
a vault on the north side of Main street, east of Highway 30. 
It's location is shown on Plate A bound in the back of this 
Report. 

The Noblitt Report states that the pressure on the 
downstream side of the valve is set at 60 psi. The Noblitt 
Report also states: "It was necessary to install pressure 
reducing valves in order to put the storage tank back into 
service. Some of the water lines in Town are old and could 

not withstand the increase in pressure." 

However, as stated earlier, a two inch diameter bypass 
pipe connected to a two inch PRV was found to be leaking in 
the PRV vault during the leak detection survey. That leak has 
been shut off (it has not been repaired) and the PRV setting 
on the downstream side was discovered to be 48 psi. 
Subsequently the downstream pressure was turned up to 60 psi 

and Water Superintendent Kevin Walker has indicated that this 
has resulted in a significant improvement in water service. 

The upstream pressure on the PRV is about 83 psi. This 
is based on discharge pressure read in the pump station while 
the pump is operating. The net affect of all this is that the 
pump delivers water to the storage tank and distribution 

system at 83 psi and the pressure is then reduced to 60 psi 

when it enters the system, resulting in possibly unnecessary 

costs to pump to the 83 psi pressure. 

The low end west side system pressures are about 75 psi 

as determined with the downstream pressure at the PRV set at 
60 psi. This information was obtained from Kevin Walker. The 
downstream pressure in the PRV valve could be increased, but 
this would increase low end pressures to 80 psi or more, which 
may be an undesirable situation. 

Also, the upstream pressure on the PRV could be reduced 
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to equal the downstream pressure of 60 psi by replacing the 
existing water storage tank with a new tank or equivalent 
storage in a larger tank, as referenced later, at an elevation 
about 53 feet lower than the existing tank. This would be an 
expensive undertaking even though additional water storage 
capacity is required. 

The following cost analysis is offered to demonstrate the 
cost effectiveness of developing 250,000 gallons of storage at 
a lower elevation and doing away with the PRV: 

Current Average Daily 
Water Demands ••••••••••••••••• 441,000 gallons 

Average Daily Water 
Demands Projected to 
Year 2021* •••••••••.•••••••••• 565,000 gallons 

* See Section II I, PROJECTIONS FOR WATER DEMANDS AND POPULATION 

The average of the two 
figures above equals •••••••••• 503,000 gallons 

Assume pumping capacity of ••• 1,000 gpm 

The intake pressure of the pump is 
estimated at 35 psi to deliver 
1,000 gpm to the pump. 

Horsepower required to 
pump at discharge pressure 
of 83 psi ••••••••••••••••••••• 37.40 H.P. 

Horsepower required to 
pump at discharge pressure 
of 60 psi ••••••••••••••••••••• 19.60 H.P. 

Hours per day required to 
pump average daily flow 
of 503,000 gallons............ 8.38 Hours 

Daily power cost to pump 
to discharge pressure 
of 83 psi @ $0.04/KwHr •••••••• $ 9.35 
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Daily power cost to pump 
to discharge pressure 
of 60 psi @ $0.04/KwHr •••••••• $ 

Daily Difference •••••••••••••• $ 

4.90 

4.45 

Cost per year ••••••••••••••••• $ 1,624.25 

Present worth at 
4% for 30 years ••••••••••••••• $ 28,086.00 

Estimated Incremental 
Cost to replace 250,000 
gallons of storage 
at lower elevation •••••••••••• $ O.50Jgallon 

Cost of Replacement 
storage ••••••••••••••••••••••• $125,000.00 

These calculations demonstrate that it is not cost 

effective to replace the existing storage tank with 

equivalent storage capacity at a lower elevation so that 

the pressure reducing valve can be removed from the 

system. The cost of constructing equivalent new storage 

would be 4.5 times more than the present worth cost of 

the additional power to pump to the higher discharge 

pressure. 

Furthermore, the long term growth patterns and their 

hydraulic affect on the existing distribution system may 

create a need for system pressures of 80 psi at the upstream 

end of the distribution system. The additional cost to pump 

to the higher pressure of 80 psi may not prove to be 

unjustified over the long haul. 

Also, the downstream pressure at the PRV could be 

increased on a trial basis to see what higher pressure would 

do to the distribution system and water service. This could 

be done during the Phase II effort. It must be pointed out, 
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however, that this would only be done with the approval of the 
Town Council and assistance from the water Superintendent 

Kevin Walker. 

L. Dimond Ranch Domestic Service 

The map accompanying the 1982 water right filing shows a 
3/4 inch water service line from the 14 inch diameter transite 
transmission pipeline to two houses on the Dimond Ranch near 

the Smith's Fork Road. This water service line and the two 
houses, etc. are also shown on Plate C bound in the back of 
this Report. Water service to the two houses is not 
chlorinated because the service line is upstream of the point 

of chlorination. 

K. Field Reconnaissance of Alignment 

of Transmission Pipelines 

The Consultant walked the entire length of the alignment 
of the transmission pipelines from the spring source to the 
pump station on July 23, and October 15, 1991. Wet, boggy, 

and saturated ground was observed over several hundred feet of 

the alignment and standing water was noted. The wet areas and 

standing water could have been caused by irrigation water 

subbing up in the area in question. The areas are situated in 

an irrigated field and this possibility exists; however, they 
could be caused by water leaking from one or both of the 
transmission pipelines. It was impossible to estimate what 

quantity of leakage, if any, was occurring from the pipelines. 

XXX PROJECTXONS OF WATER DEMANDS AND POPULATXON 

A. CUrrent Water Demands 

The water usage data presented in section II, INVENTORY 
OF SUPPLY AND FACILITIES, Subsection I, Water Demands, 

presents the following information for current conditions of 
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use and population: 

Average of Peak Days * 
FOr Each Month of 
Record Per Capita Usage 

Average Day per * 
2157 gallons 

Capita Usage •••••••••••••••••••••••••• 1342 gallons 

* Assuning service to 500 persons. 

These figures, adjusted for water saved by repairing 

leaks (leak reduction of 160 gpm) are: 

Average of Peak Day 
For Each Month of 
Record per Capita Usage ••••••••••••••• 1696 gallons 

Average Day per 
Capita Usage •••••••••••••••••••••••••• 881 gallons 

Current total daily demands are (by applying the above 

averages): 

Average 
Peak Day •••••••••••••••••••••• 848,000 gallons 

Average Day ••••••••••••••••••• 440,500 gallons 

Peak Day Flow ••••••••••••••••••••• 589 gpm 

Average Day Flow •••••••••••••••••• 306 gpm 
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B. population Projections 

The following data for population growth was obtained by 
telephone from Mr. steve Furtney of Wyoming Department of 
Administration and Fiscal Control (DAFC): 

Population of Cokeville 

1991 ..................•.......... 493 

2001 ....•.•...........•.......... 540 

Growth Rate = 4. 7 persons per year which equals a 
growth rate of approximately 1% per year 
over 30 years. 

c. Pro1ected water Demands 

The payout period of loans issued by the WWDC is 30 

years; therefore, the maximum population to be served over the 
30 year payout period (to Year 2021) is calculated at 641 
persons, applying the 4.7 persons per year growth rate and 
assuming today's Cokeville population is 500 people. 

This translates to the following water consumption 
figures, considering the foregoing usage data: 

Average of Peak Day for Each 
Month of Record-Year 2021 ••••• 1,087,136* gallons 

Average Day-Year 2021 ••••••••••• 564,721* gallons 

* Assumes leakage reduction of 160 gpm. 

D. Adequacy of supply 

The Town's water rights provide for 1,813,432 gallons of 
water per day, which exceeds the Year 2021 average peak day by 

44%. Average peak day flow would be 876 gallons per minute 

over 24 hours. The Town's water rights provide for a total 

combined flow from all the springs of 1259 gallons per minute. 
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The total flow from the springs was measured at 1232 

gallons per minute on July 22, 1991. The Noblitt Report 

states that flow from the springs was determined to be 1250 

gallons per minute in July of 1983. The 1232 gallons per 

minute of flow exceeds the projected average peak day flow by 

41%. Therefore, the Town's existing water supply is adequate 

to meet the long term water needs over the next 30 years. 

XV EVALUATXON OF ALTERNATXVE SOURCES 

The quality and quantity of the water supply from the 

existing springs source indicates that the supply is 

sufficient to meet the long term needs of the Town for the 

next 30 years at least. The cost to develop alternative 

sources would certainly exceed the cost of maintaining and 

continuing to use the existing supply and valid water rights 

are in place protecting that source. Therefore alternative 

sources of supply were not examined during the course of this 

study. 

V SYSTEM FACILXTIES UPGRADING AND IMPROVEMENTS 

Upgrading and improving the water source, pump station, 

chlorinator, and storage is recommended and the basis for the 

improvements is explained and the improvements are described 

in this section. 

A. Source 

The source is divided into essentially two different 

parts: (1) the Cokeville-Kenyon Springs; and (2) the Wyman 

Spring. 

water quality, both chemical and biological, is excellent 

for the water from Cokeville-Kenyon springs; however, the 

possibility of surface water entering the supply exists, 
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particularly in the event of a large flood that would inundate 

the area of the springs. A flood could result in surface 

water entering the supply through the spring box hatch and 

cover and the cover on the manhole where the infiltration 

/collector pipe feeds the system. 

Redeveloping the Cokeville Spring source by constructing 

one or more moderately deep collection wells is recommended. 

These wells would be cased to a depth sufficient to insure 

that water entering the system is received from groundwater 

only. The casing would be about three to four feet in 

diameter and extend to a height above ground sufficient to 

prevent surface flood water from entering the well or wells. 

The casing would have a tight cover with a screened vent pipe. 

In addition, covering the entire spring area with an 

impermeable membrane overlain with a gravel blanket with 

perforated pipe drains is recommended to intercept percolation 

of snowmelt and rainwater and convey it away from the 

interceptor wells. The gravel blanket would be buried with a 

compacted earth cover about 18 inches thick. Diking the 

entire area is also recommended together with chain link 

security fencing to keep people, livestock, and animals away 

from the source. 

A large diameter collector well similar to that described 

above would also be constructed at the Wyman Spring. The 

buried impermeable membrane, gravel blanket and perforated 

drain would also be installed. The requirement for diking is 

less at the Wyman Spring, but a low dike or berm protecting 

the spring area from surface water is also recommended. 

Fencing would likewise be installed. 

The analysis for waterborne particulates presented 

earlier in this Report indicated that the water supply was 

exposed to sunlight after the Wyman Spring was turned into the 

system. Therefore, the potential for contamination from 

53 



foreign material or surface water is considered to be serious 
at the Wyman Spring and improvements are definitely required 
to protect that source from contamination. The Noblitt Report 

states that there had been complaints of "dirty" water by 

users and people had been known to boil their water prior to 

using it. The possibility of a similar situation arising 
exists if the Cokeville-Kenyon Springs area is flooded. Runoff 
from melting snow and rain could enter the Wyman Spring in its 
existing condition. 

B. Pump station 

The pump station houses the pump and motor, chlorinator, 

and master meter. The chlorinator and meter are located in a 
room separate from the pump and motor. 
facilities will be discussed separately. 

1. Pump and Motor 

Each of these 

A pumping rate of 836 gallons per minute was measured on 
July 22, 1991. The Noblitt Report states that the capacity of 

the pump was determined to be approximately 833 gallons per 

minute, which checks very closely with the July 22, 1991 

reading. The discharge pressure was recorded at 83 psi and 

intake pressure at 43 psi on July 22, 1991 with the pump 

running. 

The pump is equipped with a 40 horsepower Fairbanks-Morse 
motor. The overall efficiency of the pumping unit considering 
the conditions noted on July 22, 1991 is computed to be 49%, 

which indicates that the pumping unit is experiencing wear or 

was improperly sized initially or a combination of both. 

Overall plant efficiency should be about 70% to 80%. An 

electrical inspection of the installation was performed by an 

electrical engineer which confirmed the foregoing. 

The projected average peak day presented earlier herein 
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was calculated at 1,087,136 gallons after adjusting for 

leakage reduction. This calculates to a 24 hour flow of 755 

gallons per minute, which is less than the existing pumping 

capacity of 836 gallons per minute. Therefore, the pump would 

not have to be replaced in the future to meet the average peak 

day demands if system leakage is diminished. However, the 

poor overall plant efficiency of 49% indicates that 

considerable savings in power could be realized by replacing 

it with a newer, properly sized and more efficient pump and 

motor. Approximately $6,300.00 per year could be saved in the 

cost of power by installing a more efficient unit. 

Furthermore, the existing pump is an in-line vertical 

turbine with the pump located in a closed container below the 

floor of the pump building. The motor is positioned on the 

top of the pump. The motor has to be lifted off before the 

pump can be removed for repairs. This type of unit is not 

normally installed where conditions are similar to those in 

the Cokeville pump station. Instead, a horizontal centrifugal 

pump would be used which would not require removing the motor 

to work on the pump. 

Also, primary municipal water pumping stations normally 

have a minimum of two pumps in parallel so that one pump can 

serve as a stand-by unit to be put in service while the other 

is undergoing repairs. No such provisions exist in the 

Cokeville pump station. Therefore, replacing the 40 H.P. 

single vertical turbine pump with two 1,000 gpm, 40 H.P. 

horizontal centrifugal pump and motor units installed in 

parallel is recommended. This will make one pump available 

for stand-by, improve maintenance and repairs, and save power 

costs. 

2. Chlorinator 

Available contact time between the point of chlorination 

and first point of use were discussed earlier in this Report. 
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Wyoming DEQ criteria does not mandate contact time limitation 
where groundwater is being disinfected with chlorination. 
Nevertheless, chlorination capability is recommended to be 
available on a stand-by basis. However, the Town of Cokeville 
has historically chlorinated its water supply and this is 
probably advisable to be continued. However, consideration of 
installing two units is recommended so that one unit can serve 
as a backup. Another, more serious problem exists with the 

existing chlorination unit which is explained in the following 
script concerning the master meter. 

3 • Kaster Keter 

The master meter ceased to function some time prior to 
July 22, 1991. The meter has been in service for a long time 
and it is due for replacement. The meter is located in a 

vault about six feet below the floor of the chlorination room 

in the pump station. There is no ladder available for 

personnel to enter and exit the meter vault. 

Furthermore, the possibility exists that leaking chlorine 
gas, which is heavier than air, could collect and settle in 
the bottom of the vault. This would pose a serious hazard to 

anyone entering the vault to read the meter, especially in 

view of the fact that no ladder exists to facilitate speedy 

exit from the vault. 

Major modifications are therefore recommended to be made 

to the pump station: 

a. Replacement of the existing pump and motor 
unit with two horizontal pumps and motors. 

b. Installing an additional chlorination unit. 

c. Revising the meter location. 
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An entire new pump station is therefore recommended to be 
constructed near the location of the existing pump building. 

c. storage 

Available existing water storage capacity falls short of 
that prescribed by wyoming DEQ criteria. Existing capacity is 
250,000 gallons. Current average daily usage equals 441,000 
gallons, fire storage requirements equal 90,000 gallons • 
wyoming DEQ criteria require storage capacity equal to the 
average daily demand plus fire storage; therefore, 531,000 
gallons of storage capacity are presently required. This 
figure could be reduced if water conservation measures are 
implemented to lower average daily consumption of water. 

Projected water demands are: 

Average Peak Day ••••••••• 1,087,136 gallons 
Average Day •••••••••••••••• 564,721 gallons 

DEQ criteria state: 

"Water systems serving in excess of 500,000 gallons 

on the design average daily demand shall provide 
clearwell and system storage capacity equal to 25 
percent of the Design Maximum Daily Demand plus 
added fire storage, based on recommendations 

established by the state Fire Marshall or local 

fire agency." 

storage to meet fire flow would remain at 90,000 gallons. 
Applying the DEQ criteria quoted above results in a total 
storage capacity requirement of 361,784 gallons. Therefore, 
construction of another water storage reservoir of at least 
125,000 gallons could be considered. However, the foregoing 

figures are adjusted to reflect a reduction of 160 gpm in flow 

from the system. This may not be possible; therefore, a more 
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conservative figure of peak day demands would be 1,217,536 

(assuming no reduction from the repair of leaks). Twenty-five 

percent of 1,317,536 gallons equals 329,384 gallons, plus 

90,000 gallons for fire storage, totals 419,384 gallons of 

storage. Subtracting the existing capacity of 250,000 gallons 

leaves 169,384 gallons of additional new storage that would 

have to 1sJff--J-t!Onstructed . Conservatively this would be rounded 

to 250,000 gallons, doubling the existing capacity with 

anothe~ 250,000 gallon tank twin to the existing one. 

The 500,000 gallon total storage figure is higher than 

the 361,184 gallon figure, but it is further pointed out that 

the DEQ criteria specifies 25% of the design maximum daily 

demand, not the average peak day demand. Assuming that the 

pump station was upgraded to pump 1000 gpm the maximum design 

daily demand that could be met would equal 1,440,000 gallons -

- 25% of which equals 360,000 plus fire flow storage of 90,000 

gallons for a total of 450,000 gallons of storage required. 

A review of water usage figures indicates that the 1,440,000 

gallons per day has been exceeded on many occasions. A 

conservative figure for storage capacity is therefore 

estimated at 500,000 gallons total. 

Another 250,000 gallon reservoir is proposed to be 

constructed near the existing reservoir at the same elevation. 

Both reservoirs would be interconnected so that water was put 

into and taken out of storage from both tanks simultaneously. 

D. Dimond Ranch Domestic Service 

As stated earlier, the capability to chlorinate the water 

delivered from the transmission pipeline to two houses on the 

Dimond Ranch does not exist. The Town may be exposed to some 

liability if the need to chlorinate the water supply arises. 

Drilling and developing a domestic water supply well on the 

Dimond Ranch to replace the existing 3/4 inch diameter service 

line is recommended. The service line could then be 
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disconnected. The domestic well would have to be equipped 

with a hydropneumatic tank to develop variable pressure 

requirements to supply the two houses. The cost to develop 

the well and pressure tank would be considered as a project 

cost. 

VI COST ESTIMATES AND ECONOMIC ANALYSIS 

The following tables present estimated construction and 

capital costs for the project features proposed in this 

Report. Most project features qualify for and are assumed to 

be funded by a grant and loan from the Wyoming Water 

Development Commission (WWOC)i however the chlorinating 

equipment does not qualify for funding under the WWDC 

program. Chlorinating equipment is therefore assumed to be 

funded by a grant and loan from the Wyoming Farm Loan Board 

(WFLB). The grant/loan ratio, interest rate and repayment 

period for the WWDC and WFLB funding are as follows: 

WWDC 

WFLB 

Grant 
67% 

50% 

Loan 
33% 

50% 

Interest 
Rate 

4% 

8.5% 

Repayment 
Period 

30 Years 

30 Years 

The total estimated project capital cost is $547,219.00. 

The following tables include the cost to construct 

a domestic water well and appurtenances to replace the 

existing service line to the two houses on the Dimond 

Ranch. 
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A. cost Estimate - Features Funded by WWDC 

Cokeville Spring Area 

Collector Well 
24" dia. x 50' 
6 C.Y. Rock Excavation 

@ $467.00 ••••••••••.••••••••.. $ 2,800.00 

Concrete Pipe Casing 
20' @ $125/Ft •••••••••••••.••••••.• $ 2,500.00 

8" dia. Piping and Valve ••••••.•••• $ 3,500.00 

Surface Liner 
30,000 S.F. @ $1.00 •••••.••.••....• $30,000.00 

9" Gravel Blanket 
833 C.Y. @ $20.00 •••••.•••..••...•. $16,700.00 

18" Compacted Cover 
1670 C.Y. @ $4.00 .••.••••....•••.•• $ 6,680.00 

Raise Manhole and Slide 
Gate Stem.......................... $ 1,000.00 

8 1 

Levee: 
A = 42 SQ. FT. 

V = 1.56 C.Y. I FT. 

Est. length 400' 
625 C.Y. @ $4.00 •••••.••••••••••••• $ 2,500.00 

Perforated Pipe 
200 ft @ $10.00 •.••••••••.•••.....• $ 2,000.00 

SUBTOTAL - COKEVILLE SPRING AREA •••••••• $67,680.00 

SAY $68,000.00 
========== 
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wyman sprinq 

Collector Well •••••••••••••••••••••••••• 

Surface Liner, Gravel 
and Cover •••••••••••••••••••••••••• 

piping and Valves ••••••••••••••••••••••• 

Fencing - 50' x 50' 
200' @ $12.00 •••••••••••••••••••••• 

SUBTOTAL - WYMAN SPRING ••••••••••••••••• 

SAY 

service to Dimond Ranch Residences 

Well .............................. . 

SUBTOTAL ••••••••••••••••••••••••••• 

Pump station and Heter 

Building - 12' x 25' 
300 S.F. @ $75.00 •••••••••••••••••• 

Pumps - 2 @ $10,000 ••••••••••••••••••••• 

Valves and Piping ••••••••••••••••••••••• 

Meter ..•..••............................ 

Electrical ••••••••••••••••••.••••••••••• 

Property Acquisition 
and Access Road •••••••••••••••••••• 

SUBTOTAL - PUMP STATION •••••••.••••••••• 
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$ 4,800.00 

$10,000.00 

$ 2,000.00 

$ 2,400.00 

$18,400.00 

$18,500.00 
--------------------

$10,000.00 

$10,000.00 
========== 

$22,500.00 

$20,000.00 

$20,000.00 

$ 2,000.00 

$10,000.00 

$ 7,500.00 

$82,000.00 
========== 



storage ~ank 

250,000 gallon Tank ••••••••••••••••••••• $187,500.00 

Piping and Valves ••••••••••••••••••••••• $ 6.000.00 

SUBTOTAL - WATER STORAGE TANK ••••••••••• $193,500.00 
========== 

TOTAL ESTZMATED CONSTRUCTION COST ••••••• $372,000.00 

Plus 10% Engineering •••••••••••••••••••• $ 37.200.00 

Subtotal •••••••••••• $409,200.00 

Plus 15% contingency .•..••••.••••••••.•• $ 61.380.00 

ESTZMA~ED CONSTRUCTION COST TOTAL ••••••• $470,580.00 
=========== 

Prepare Final Plans and 
Specifications (8%) •.•..••••••••••• $ 37,646.00 

Permitting and Mitigation ••••••••••••.•• $ 5,000.00 

Legal Fees ••••••••••••...•••••.••••••••• $ 5,000.00 

Acquisition of Access 
and Right-of-Way ••••.••••••••••••.• $ 7.500.00 

TOTAL PROJECT COST 
FUNDED BY WWDC •••••••••••••••••••••••••• $525,726.00 

=========== 
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Funding and Repayment - WWDC 

The following figures assume a 33% loan and a 67% grant 

from the Wyoming water Development Commission. The loan would 

be repaid over 30 years at 4% interest. 

33% Loan •••••••••••••••••••••• $173,490.00 

Annual cost @ 4% for 
30 years •••••••••••••••••••••• $ 10,033.00 

cost per Month •••••••••••••••• $ 836.00 

B. Cost Estimates - Features Funded by WFLB 

Dual unit Chlorinator Alarm, etc ••••••••••••••• $ 15,000.00 

Total Estimated Construction Cost •••••••••••••• $ 15,000.00 

Plus 10% Engineering ••••••••••••••••••••••••••• $ 1,500.00 

Subtotal ••••••••••••••••• $ 16,500.00 

Plus 15% Contingency ••••••••••••••••••••••••••• $ 2,475.00 

Estimated Construction Cost Total •••••••••••••• $ 18,975.00 
------------------------

Prepare Final Plans and Specifications (8%) •••• $ 1,518.00 

Permitting and Mitigation •••••••••••••••••••••• $ 500.00 

Legal Fees ••••••••••••••••••••••••••••••••••••• $ 500.00 

TOTAL PROJECT COST 
FUNDED BY WFLB ••••••••••••••••••••••••••••••••• $ 21,493.00 

Funding and Repayment - WFLB 

The following figures assume a 50% down and 50% 

grant from the Wyomng Farm Loan Board. The loan would be 

repaid over 30 years at 8.5% interest. 

50% Loan ••••••••••••••••••••••••••••• $ 10,746.00 
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Annual Cost at 8.5% interest 
for 30 years •••••.....•..•••••••••••• $ 1,000.00 

Cost per month ••...••.•••••....•...•• $ 83.00 

c. Total Monthly water Costs 

Revenue from water billings presently generates 

$21,223.00 per year. The annual cost of debt service for the 

loans from the WWDC and WFLB is as stated above, $11,033.00, 

which equals 52% of the current total water revenues. 

Therefore, existing water rates would have to be increased by 

52% to amortize the loans from WWDC and WFLB. However, the 

cost savings in power resulting from a more efficient pumping 

unit are estimated to be about $6,300.00 per year. (See page 

55.) Therefore, water rates may not have to be increased by 

52% to amortize the loans from the WWDC and WFLB. A 

conservative approach would be to initially increase water 

rates by 52% during the first year to accurately assess what 

the actual savings in power may be. 

Existing and revised water rates necessary to repay all 

debt service are presented in the following table. The 

revised water rates assume a 52% increase. 
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TOWN OF COKEVILLE - WATER RATES 

Type of Service 

3/4" Service Line 

1" 

1-1/4" 

1-1/2" 

2" 

2-1/2" 

3" 

4" 

5" 

" 
" 
" 
" 
" 
" 
" 
" 

6" " 

Trailer Court 
Plus/Unit 

Motels 
Plus/Unit 

" 
" 
" 
" 
" 
" 
" 
" 
" 

Laundromat 
Plus/Machine 

summertime Charge 
Lot Area over 12,000 S.F. 
May - September 

* Based on a 52% increase. 

Existing 
Monthly Rate 

$ 8.25 

$14.58 

$18.13 

$22.28 

$33.08 

$47.03 

$64.08 

$103.13 

$161.98 

$229.90 

$ 8.25 
$ 3.30 

$ 8.25 
$ 3.30 

$ 8.25 
$ 3.30 

$ 8.25 

Revised 
Monthly Rate* 

$12.54 

$22.16 

$27.56 

$33.87 

$50.28 

$71.49 

$97.40 

$156.76 

$246.20 

$349.45 

$12.54 
$ 5.02 

$12.54 
$ 5.02 

$18.68 
$ 5.02 

$12.54 

The Town's present annual budget is $304,243.00; the 

added annual cost to repay a long term loan from the WWDC and 

WFLB to construct the project equals an increase of 3.6% of 

the total annual budget. The Town presently has no 

indebtedness. 
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VII PHASE II RECOMMENDATIONS 

Additional technical effort and field work is proposed to 

develop data and information that will be used to confirm and 

refine the design concepts and costs presented in this Report. 

This work would include: exploratory drilling; hydrological 

analysis; additional flow measuring and leak detection survey; 

hydraulic analysis; spring flow measurements; a geotechnical 

investigation and revised cost estimates and economic 

analysis. 

A. Exploratory Drilling (Springs Area) 

A plan to further evaluate the various springs in the 

Cokeville Springs Area consists of drilling and testing a 

series of small diameter water test holes. These 5 or 6 drill 

holes would be located at or near springs that are presently 

in evidence at the surface, or which are developed. Those 

drill hole locations which identify water sources from depth 

would then become prime candidates for larger diameter wells 

as previously described on page 36. One or more large 

diameter wells would be proposed for construction under a 

Phase III Project. 

Estimated costs for a 5-hole exploratory plan to evaluate 

springs and water sources: 

Well Design 

1. Surface Hole - 6" dia. to 5' depth with 
temporary 4" PVC surface casing. 

2. Slim Hole - 3.0" - 3.5" dia. drilled to depths ranging 
from 25' to 50' with air. 

3. Develop each hole to estimate potential 
water volume available. 
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The following table shows a cost breakdown for the above 
described work: 

COST BREAKDOWN 

Item Description 

1. Drilling per hole 
with air: 

2. 

a. Surface Hole 6" dia. 

b. Rotary Footage 
3.0" - 3.5" dia. 

c. Develop Holes with 
air 

d. Surface Casing 4" dia. 

e. Hole Covers 
(temporary) 

f. Backfill undeveloped 
holes 

Mobilization and 
Demobilization 

Depth unit 

5' LF 

50' LF 

1 HR 

5' LF 

1 each 

1 each 

Unit 
cost 

$ 12.00 

$ 10.00 

$100.00 

$ 4.00 

$ 10.00 

$ 50.00 

ESTIMATED COST PER HOLE 

SUB-TOTAL (FIVE HOLES) 

1 L.S. 

GRAND TOTAL 

67 

$ 

$ 

$ 

$ 

$ 

Total 
Cost 

60.00 

500.00 

100.00 

20.00 

10.00 

$ 50.00 

$ 740.00 

$3,700.00 

$2,000.00 

$5,700.00 
========= 



B. Hydrologic Analysis 

The possibility of the springs area being flooded was 

discussed earlier in this report. The depth and extent of 

flooding in the springs area by flood flows in Spring Creek 

can be assessed and analyzed by computer modelling with the 

HEC-1 program. This model would be implemented and run after 

securing the proper input data and field information to assess 

flood conditions that would result from a 100-year flood 

event. This information is deemed necessary to assess the 

potential for the flow from the springs to be influenced or 

affected by surface water. The assessment would be used to 

confirm that the water supply is not, and will not, come under 

the influence of surface water as required by the EPA and the 

provisions of the Safe Drinking Water Act. 

The information would also be used to establish the 

height of dikes or levees to protect the springs area from 

flooding and the height above ground of the large diameter 

well casing. 

c. Flow Measurements and Leak Detection survey -

Transmission Pipelines 

The field reconnaissance of the alignment of the 

transmission pipelines demonstrated that there is possible 

leakage from the pipelines. Flow measurements are suggested 

on both transmission pipelines in wet and boggy areas. The 

difference in the measurements would indicate the existence 

and amount of leakage from the pipelines. 

Excavating down to the pipelines would be necessary to 

expose the pipe so that the meter could be attached directly 

to the pipeline. A Doppler meter would be used to make the 

flow measurements in the same fashion as previous flow 

measurements were made that are described in this Report. 
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Additional leak survey work will be necessary to 

precisely locate leaks if the flow measurements indicate that 

leakage is occurring. The leak survey would be conducted by 

utility Technical Service with the same equipment and in the 

same fashion as the leak detection survey described earlier in 

this Report. 

D. Hydraulic Analysis 

Hydraulic analysis of the existing 8 inch and 14 inch 

diameter transmission pipelines is recommended to calculate 

pressure drop in the pipelines under the conditions of flow 

that would result if a new 1,000 gpm pump is put into 

operation. Also, this information would be useful to 

determine if the 8 inch pipeline could supply water to the 

pump if the 14 inch pipeline was out of service for repairs 

and vice versa. The data resulting from the hydraulic 

analysis would also be necessary to properly size and select 

a new pump. 

E. winter Measurement of springs Flow 

Measurements of the total flow of the springs that were 

made during this Study correlate closely with the information 

in the Noblitt Report. Another measurement of the spring flow 

during the winter is proposed in the Phase II effort. This 

measurement is necessary to confirm that the total flow from 

the springs is constant throughout the year. A new pump would 

be designed for the conditions that are anticipated and the 

capacity of the pump would be fixed. Serious problems would 

result if the pump is sized to pump summer flows and winter 

flows are less than the design capacity of the pump. 

F. Geotechnical Investigation at Tank site 

A geotechnical investigation is proposed at the site 

69 



adjacent to the existing water storage tank where the 

construction of a new storage tank is considered. The 

investigation would include drilling and soils and 

foundation analysis to determine the suitability of the 

site or erection of the tank. 

G. Revised Cost Estimates and Economic Analysis 

The additional technical work proposed above in Phase II 

may result in revisions in design concepts that would change 

the cost estimates. This would make it necessary to revise 

the economic analysis. Revising the design and cost estimates 

is proposed if Phase II work justifies changing the design 

configuration of the facilities and costs presented in this 

Phase I Report. Likewise, modifying the economic analysis, if 

necessary, is also recommended. 
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~ n fun nf ~ nlkt bilit 

John R. Bird 
Mayor 

NaDeneDana 
Oerk - Treasurer 

r'lllan Fredrickson 
Police Chief 

,taft of ~!oming 

Telephone (307) 279-3227 
Cokeville. Wyoming 83114 

PUBLIC NOTICE 

Council: 
Don Ferrin 
Rocky W. Moore 
Stewart D. Petersen 
Craig L. Chadwick 

The Wyoming water Development Commission, in cooperation with the 

Town of Cokeville, is conducting a study of the Cokeville Water 

Supply. The objective of the study is to determine the adequacy of 

the existing water supply to meet the long term needs of the Town. 

It is therefore necessary to account for all water entering the 

distribution system and to determine if there is significant 

leakage from our pipelines. We are therefore asking that all water 

use be curtailed to the greatest extent possible during a specified 

shut-off period. PLEASE HELP US IN THIS UNDERTAKING BY LIMITING 

YOUR USE OF WATER DURING THE HOURS OF 12:00 P.M., MIDNIGHT, MONDAY, 

JULy 22, 1991 UNTIL 4:00 A.M. TUESDAY, JULY 23, 1991. Please turn 

all sprinklers, lawn watering and livestock watering off and limit 

water use to a minimum during this four hour period. 

If you cannot turn all water off during the time specified, please 

advise the person delivering this Notice to that affect so that an 

Engineer can contact you later to make an appointment to visit your 

residence to make a measurement or estimate of how much water will 

be flowing during the shut-off period. This will help us to 

determine if there is leakage from our distribution pipelines. 

Your cooperation is greatly appreciated. 

Thank you. 

Sincerely, 

John R. Bird, Mayor 



COKEVILLE WATER SUPPLY STUDY 

WATER USE SURVEY 

NAME: ----------------------------------------- DATE: ____________ _ 

ADDRESS: 

NO ONE HOME: 

CAN SHUT OFF: 

CANNOT SHUT OFF: 

PHONE NUMBER: 

COMMENTS: --------------------------------------------------------

CANVASSER: 



WATERLINE LEAK SURVEY REPORT 

for 

JOHNSON-FERMELIA CO. INC. 

AUGUST 1991 

Cokeville Water Supply Study Project 

Prepared by 

UTILITY TECHNICAL SERVICES, INC 

POBOX 3613 

ENGLEWOOD, COLORADO 80155 

303-113-2808 



UTILITY 
TECHNICAL 
SERVICES, INC. 

P.O. Box 3613 • Englewood, Colorado 80155 • 303-773-2808 

August 4, 1991 

Bob Johnson 
Johnson-Fermelia Co. Inc 
1515 Ninth Street 
Rock Springs, Wyoming 82901 

Dear Bob: 

During the week of July 29, 1991 Utility Technical --Services, 
Inc., conducted a waterline leak survey for Johnson-Fermelia 
Company Inc. in the Town of Cokeville, Wyoming. The purpose was 
to detect and locate any leaks in the water distribution system 
as detailed in the enclosed report. 

The leak survey was carried out by the use of a Metravib noise 
correlator. The noise correlator determines the time difference 
between similar sounds (vibrations) or noise patterns reaching 
sensors positioned at opposite ends of the section of pipeline 
being tested. By measuring this time difference based on the 
velocity of sound and the distance between the sensors, the 
instrument will compute the location of any continuous noise, 
ie:leaks. 

At the conclusion of the survey fourteen (14) leak noises had been 
observed and located as described in the report. Seven (7) of 
these leaks were located at or on service lines, four (4) at fire 
hydrants, two (2) on mainlines and one (1) on the pressure 
reducing valve. The combination of these leaks could account for 
130-190 gallons per minute. 

We will provide a no cost follow-up call once the leaks have been 
repaired. Please advise us when this is completed so that we may 
schedule this work when we are in the area. If we can be of any 
further assistance or if there are any questions, please do not 
hesitate to call. Thank you for letting us be of service to you. 

~CerelY'~~ 

Tra~ant 



UTILITY 
TECHNICAL 
SERVICES, INC 

P.O. Box 3613 Englewood, Colorado 80155 (303)773-2808 

LEAK SURVEY LOCATE 

REPARED FOR: Johnson and Fermelia Co. Inc 

DATE: 8/1/91 BY: Tracy Savant 

~OCATION: 320 2nd North Street CITY, STATE: Cokeville, Wy 

WNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

INDICATION of LEAK: CORRELATOR (X) 

YPE &. SIZE of MAIN: 6" Duct i Ie 

DETAIL: (NOT TO SCALE) 

C 
o 
L 

320 
YRD 
HYD 

I 
! 

L SECOND NORTH STREET 
E 
T S 

A 
V 
E 

FIRST NORTH STREET 

T 
o 
N 
E 
R 

FH 
I 
j 

SONIC () OTHER () 

SERVICE: 3/4 Galv 

DETAIL #: 2 

NOTE: LEAK WAS FOUND AT THE YARD HYDRANT TO 3~O 2ND STREET NORTH 
NOISE IS BEHIND THE SHUT-OFF VALVE TO THE HYDRANT. THIS 
VALVE IS ALSO BELIEVED TO BE DEFECTIVE. WILL NOT COMPLETELY 
SHUT DOWN WATER. 

DATE REPAIRED: ------
BY: __________________ __ EST. LEAK SIZE: GPM 

~EMARKS : 



lUTILITY 
: TECHNICAL 
ISERVICES, INC 

P.O. Box 3613 Englewood, Colorado 30155 (303)773-2808 

LEAK SURVEY LOCATE 

REPARED FOR: Johnson and Fermelia Co. Inc. 

DATE: 8/1/91 BY: Tracy Savant 

.OCATION: 230 Collet Ave CITY, STATE: Cokeville, Wy 

-WNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

INDICATION of LEAK: CORRELATOR (X) SONIC () OTHER () 

YPE & SIZE of MAIN: 8" Ductile SERVICE: 3/4 Galv 

DETAIL: (NOT TO SCALE) DETAIL #: 3 

FH 
6" DUCTILE 

C 

~ SERVICE I 0 
, ... ,-----X-j L 

w. MAIN STREET 

! 3 l LINE j L NOTE: LEAK FOUND ON SERVICE LINE 
101 E 
L--i T 

A 
F --1 V 
H E 

TO 230 COLLET AVE. LEAK IS 
ON THE CUSTOMERS SIDE OF VALVE 

DATE REPAIRED: ________ _ BY: _________________ __ EST. LEAK SIZE: GPM 

.EMARKS: 



UTILITY 
TECHNICAL 
SERVICES, INC 

P.O. Box 3613 Englewood, Colorado 80155 (303)773-2808 

LEAK SURVEY LOCATE 

PREPARED FOR: Johnson and Fermella Co. Inc 

) ... TE: 8/2/91 BY: Tracy Savant 

y J CAT ION: 120 W. Ma in CITY, STATE: Cokeville, Wy 

OWNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 
= 
: DICATION of LEAK: CORRELATOR (X) 

TYPE & SIZE of MAIN: 6" Ductile 
= 
)~TAIL: (NOT TO SCALE) 

S 
H 
E 
R 
M 
A 
N 

6" DUCTILE 

6" DUCTILE 

T 
A 
F 
T FH 

I 

SONIC () OTHER () 

SERVICE: 3/4 Galv 

DETAIL #: 4 

FIRST NORTH STREET 

120 

: <SERVICE 
I LINE 
i 

WEST MAIN STREET 

NOTE: LEAK NOISE LOCATED BEHIND THE SHUT-OFF TO 120 W. MAIN STREET 
HOMEOWNER VERIFIED A DEFECTIVE VALVE ON A TOILET. 

DATE REPAIRED: ________ _ BY: ___________________ EST. LEAK SIZE: GPM 



UTILITY 
TECHNICAL 
SERVICES, INC 

P.O. Box 3613 Englewood, Colorado 30153 (303)773-2808 

LEAK SURVEY LOCATE 

~EPARED FOR: Johnson and Fermelia Co. Inc. 

DATE: 8/2/91 BY: Tracy Savant 

~~CATION: City Park Hydrant Tap CITY, STATE: Cokeville, Wy 

NNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

INDICATION of LEAK: CORRELATOR (X) SONIC () OTHER () 

YPE & SIZE' of MAIN: 4" CAST IRON SERVICE: 3/4 - 1ft GALV 

DETAIL: (NOT TO SCALE) DETAIL #: 5 

WEST MAIN STREET 
! 

X MLV 
SERVICE 

LINE 
C < 

P 
A 

NOTE: LEAK AT SERVICE LINE TO 
YARD HYDRANT TO CITY 
PARK 

I R 
T K 
Y 

S 
P T 
A 
R 
K F 

~--H 
! 
i 
i 

SECOND STREET 

DATE REPAIRED: ________ _ BY: __________________ __ EST. LEAK SIZE: GPM 

tEMARKS: 



UTILITY 
TECHNICAL 
SERVICES, INC 

P.O. Box 3613 Englewood, Colorado 80155 (303)773-~808 

LEAK SURVEY LOCATE 

)REPARED FOR: Johnson and Fermelia Co. Inc 

DATE: 8/2/91 BY: Tracy Savant 

lOCATION: 2nd and Pine Street CITY, STATE: Cokeville, Wy 

f)WNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

INDICATION of LEAK: CORRELATOR (X) SONIC () OTHER () 

'YPE &. SIZE of MAIN: 6" CAST IRON SERVICE: N/A 

DETAIL: (NOT TO SCALE) DETAIL #: 6 

WEST MAIN STREET 

I 
P t 

I 1 
! 

N I 
E ! 

j 
j SECOND STREET 

S I 
i 

T I F 4" CAST IRON 
R ~H 
E 1 

1 

I 
E 
T 

6" 

C 
A 
S 
T 

I 
R 
0 
N 

NOTE: LEAK FOUND AT THE FIRE 
HYDRANT LOCATED AT 2ND AND 
PINE STREET. HYDRANT WAS 
FLUSHED, HOWEVER IT WOULD 
NOT SEAT PROPERLY. 

JATE REPAIRED: ____________ _ BY: ____________________________ EST. LEAK SIZE: 

{EMARKS: 

GPM 



UTILITY 
TECHNICAL 
SERVICES, INC 

P.O. Box 3613 Englewood, Colorado 80155 (303)773-~308 

LEAK SURVEY LOCATE 

} ~EPARED FOR: Johns on and Fer me 1 i a Co. Inc. 

DATE: 8/2/91 BY: Tracy Savant 

1 )CATION: 628 6th Street CITY, STATE: Cokeville, Wy 

,"VNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

INDICATION of LEAK: CORRELATOR (X) SONIC () OTHER ( ) 

. [PE &.. SIZE of MAIN: 6" Ductile 

DETAIL: (NOT TO SCALE) 

628 

FH 

SIXTH STREET 

SERVICE: N/A 

DETAIL #: 7 

P 
E 
A 

F R 
H -----, L 

! 

S 
T 
R 
E 
E 
T 

6" DUCTILE 

NOTE: FIRE HYDRANT LOCATED AT 628 SIXTH STREET WAS FOUND TO BE 
LEAKING AT THE MAIN VALVE. WAS UNABLE TO SHUT DOWN AT THIS 
TIME. 

JATE REPAIRED: ________ _ BY: __________________ __ EST. LEAK SIZE: GPM 

~MARKS: 



UTILITY 
TECHNICAL, 
SERVICES, INC 

P.o. Box 3613 Englewood, Colorado 80155 (303)773-2308 

LEAK SURVEY LOCATE 

\EPARED FOR: Johnson and Fermelia Co. Inc. 

DATE: 8/2/91 BY: Tracy Savant 

l )CATION: 630 Sage Street CITY, STATE: Cokeville, Wy 

0UlNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

l~DICATION of LEAK: CORRELATOR (X) SONIC () OTHER () 

{PE &. SIZE of MAIN: 6" Ductile SERVICE: 3/4 Galv 

DETAIL: (NOT TO SCALE) DETAIL #: 8 

NOTE: LEAK IDENTIFIED 
APPROXIMATELY 18' IN 
FRONT OF THE SHUT-OFF 
VALVE TO 630 SAGE STREET 

SIXTH STREET 

6 
3 
o 

SEVENTH STREET 

I F 
I r--H 
1_' -x~ 
I 1 
! I S 

6,,1 T 

i R 

DIE 
I I E 

T 

JATE REPAIRED: ________ _ BY: ____________________ EST. LEAK SIZE: 

EMARKS: 

GPM 



UTILITY 
TECHNICAL 
SERVICES, INC 

P.o. Box 3613 Englewood, Colorado 80155 (303)773-2808 

LEAK SURVEY LOCATE 

UREPARED FOR: Johnson and Fermelia Co. Inc. 

DATE: 8/1/91 BY: Tracy Savant 

JOCATION: FH at Circle D Drive In CITY, STATE: Cokeville, Wy 

OWNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL ( ) OTHER ( ) 

:NDICATION of LEAK: CORRELATOR (X) SONIC () OTHER () 

~YPE & SIZE of MAIN: 6" Ductile SERVICE: N/A 

OETAIL: (NOT TO SCALE) DETAIL #: 9 

MAIN STREET 

D rV----' 6" U 
A I S ·A I i 

Y I 'L H I I D 
T I 

I I H IL I ! 
0 E I '-----l I 

I I 
N I 

Ly_~! i G 
C H 

I I 
I I j W 

I R D F I A 

F I C U H---i Y 
L 

, 
H------1 1 

j E j 3 i I S 
1 

FH 0 
T 8" Dl 
R I 
E 
E 
T 

NOTE: NOISE LOCATED IN THE MAIN VALVE OF THE FH AT THE ABANDONED 
CIRCLE uD" DRIVE IN. 

DATE REPAIRED: ________ _ By: ___________________ EST. LEAK SIZE: GPM 

REMARKS: 



UTILITY 
TECHNICAL 
SERVICES, INC 

P.O. Box 3613 Englewood, Colorado 80155 (303)773-2808 

LEAK SURVEY LOCATE 

~~EPARED FOR: Johnson and Fermelia Co. Inc. 

DATE: 8/2/91 BY: Tracy Savant 

)CATION: MLV Sage St/At 6" Tie-In CITY, STATE: Cokeville, Wy 

OWNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

~DICATION of LEAK: CORRELATOR (X) SONIC () OTHER () 

-YPE & SIZE of MAIN: 4" CI - 6" DI SERVICE: N/A 

DETAIL: (NOT TO SCALE) DETAIL #: 10 

SECOND STREET I 

I F 

~H S 
A ; 4" S 
G ! p 

E 1 C R 
I I I 

S I N j 

I 

T I 6" DI G I 

R LX 
E I F S i 
E r-H T 
T i R 

I E I 

1 E I 
i T j 
! 

NOTE: NOISE WAS IDENTIFIED AT OR NEAR THE MLV ON THE 6" DUCTILE 
IRON LINE WERE IT TIES INTO THE 4" CAST LINE IN SAGE STREET. 
IT COULD NOT BE DETERMINED IF THE NOISE ON THE PIPELINE WAS 
CAUSED BY THE REDUCTION OF LINE SIZE OR THAT OF A LEAK. THE 
6" VALVE WAS CLOSED HOWEVER, THE NOISE CONTINUED. 

ATE REPAIRED: ________ _ BY: ____________________ EST. LEAK SIZE: GPM 

nEMARKS: 



UTILITY 
TECHNICAL 
SERVICES, INC 

P.O. Box 3613 Englewood, Colorado 80155 (303)773-2808 

LEAK SURVEY LOCATE 

r~EPARED FOR: Johnson and Fermelia Co. Inc. 

DATE: 8/1/91 BY: Tracy Savant 

J )CATION: 205 Dayton Street CITY, STATE: Cokeville, Wy 

OWNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

_.~DICATION of LEAK: CORRELATOR (X) SONIC () OTHER () 

· (PE &. SIZE of MAIN: 6" Duct i Ie SERVICE: 3/4 Galv/Copper 

DETAIL: (NOT TO SCALE) DETAIL #: 11 

FH 
MAIN STREET 10" Dl 

D I 
A I Y I 

T L ! C) 

I Xl L-

0 0 
N J i 

5 

F 
H 

6" 

NOTE: NOISE LOCATE AT OR NEAR 
THE TAP TO 205 DAYTON ST 
ALSO THERE IS A OUTSIDE 
FAUCET THAT IS DEFECTIVE 

S 
T D 

F I I 

H----i 

I 

ATE REPAIRED: ________ _ BY: __________________ __ EST. LEAK SIZE: GPM 

-EMARKS: 



UTILITY 
TECHNICAL, 
SERVICES, INC 

P.o. Box 3613 Englewood, Colorado 80155 (303)773-2808 

LEAK SURVEY LOCATE 

J {EPARED FOR! Johns on and Fer mi 1 i a Co. Inc. 

DATE: 8/1/91 BY: Tracy Savant 

I )CATION: 10" DI Line at Creek CITY, STATE: Cokeville, Wy 

OWNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

.... ~DICATION of LEAK: CORRELATOR (X) SONIC () OTHER () 

. {PE & SIZE of MAIN: 10" Duct i Ie Iron SERVICE: N/A 

DETAIL: (NOT TO SCALE) DETAIL #: 12 

FH MLV IN MANHOLE 

--------~------------------x--------------~---------

EXACT LOCATION OF 
?IPELINE UNKNOWN 

I 

I 
BRIDGE 

MAIN 

D 
A 
Y 
T 
o 
N 

STREET 

S 
T 
R 
E 
E 
T 

NOTE: NOISE LOCATED JUST WEST OF THE MAINLINE 
MANHOLE ON THE EAST SIDE OF THE CREEK. 
CROSSING WERE NOT AVAILABLE. THE EXACT 
LINE COULD NOT BE IDENTIFIED, THEREFORE 
BE PINPOINTED. 

VALVE LOCATED IN THE 
DETAILS OF THE CREEK 
LOCATION OF THE PIPE
THE LEAK COULD NOT 

A.TE REPAIRED: ------
BY: __________________ __ EST. LEAK SIZE: GPM 

REMARKS: 



UTILITY 
TECHNICAL 
SERVICES, INC 

P.O. Box 3613 Englewood, Colorado 80155 (303)773-2808 

LEAK SURVEY LOCATE 

REPARED FOR: Johnson and Fermelia Co. Inc. 

DATE: 8/2/91 BY: Tracy Savant 

OCATION: Telephone Office - Main St CITY, STATE: Cokeville, Wy 

OWNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

~NDICATION of LEAK: CORRELATOR () SONIC () OTHER (X) 

YPE &. SIZE of MAIN: 10" Duct i Ie 

DETAIL: (NOT TO SCALE) 

MAIN STREET 

TELEPHONE 
OFFICE 

FH 

SERVICE: Unknown 

p 

o 
S 
T 

S 
T 
R 
E 
E 
T 

DETAIL #: 13 

10" DI 

NOTE: CONVERSATION WITH A TELEPHONE OFFICE REPRESENTATIVE REVEALED THAT 
A VALVE IS LEFT ON DURING WINTER TO PREVENT LINE FREEZING. THIS 
VALVE WAS STILL OPEN DURING THE FLOW STUDY. IT HAS BE SHUT OFF 
AS OF 8/~/91. 

JATE REPAIRED: -----
BY: __________________ __ EST. LEAK SIZE: GPM 

tEMARKS: 



UTILITY 
TECHNICAL 
SERVICES, INC 

P.O. Box 3613 Englewood, Colorado 80155 (303)773-2808 

LEAK SURVEY LOCATE 

DREPARED FOR: Johnson and Fermelia Co. Inc. 

uATE: 8/1/91 BY: Tracy Savant 

OCATION: PRY US 30 and Main CITY, STATE: Cokeville, Wy 

OWNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

NDICATION of LEAK: CORRELATOR (X) SONI C () OTHER () 

TYPE & SIZE of MAIN: 10" Ductile 

uETAIL: (NOT TO SCALE) 

FH 
U 
S 

SERVICE: 2" By-Pass 

DETAIL #: 14 

MAIN STREET I 10" 01 
----------~------~--H-+----~lpRV ~----------

W 
Y 

3 
o 

NOTE: LEAK LOCATED WITHIN THE PRV VAULT ON THE 2" BY-PASS PIPING. 
THIS LEAK HAS BEEN ISOLATED. BY-PASS HAS BEEN TEMPORARILY 
ABANDONED. 

tATE REPAIRED: ________ _ BY: __________ EST. LEAK SIZE: 

~EMARKS: 

GPM 



L 

r 

E 

UTILITY 
TECHNICAL 
SERVICES, INC 

P.O. Box 3613 Englewood, Colorado 80155 (303)773-~SOS 

LEAK SURVEY LOCATE 

PREPARED FOR: Johnson and Fermelia Co. Inc. Cokeville, Wy 

\TE: 8/1/91 BY: Tracy Savant 

T ,)CATION: 115 1st North Street CITY, STATE: Cokeville, Wy 

OWNERSHIP: PUBLIC (X) PRIVATE () COMMERCIAL () OTHER ( ) 

~DICATION of LEAK: CORRELATOR (X) SONIC () OTHER () 

TYPE & SIZE of MAIN: 6" Ductile SERVICE: N\A 

DETAIL: (NOT TO SCALE) DETAIL #: 1 

FH 

FIRST NORTH STREET ~------------------------------> 

6" DUCTILE T 
A 
F 
T 

115 

FH 

------------------------~------------------------> 
WEST MAIN STREET 

NOTE: FH AT 115 1ST NORTH STREET WAS FOUND TO BE LEAKING. VALVE 
WAS SHUT AND LEAK STOPPED. HYDRANT WAS FLUSHED HOWEVER WOULD 
NOT SEAT PROPERLY. 

DATE REPAIRED: ________ _ BY: __________________ __ EST. LEAK SIZE: GPM 

EMARKS: 



PHOTOS 



COK"E"VILLE I KENYON SPRING 
COLLECTION " AREA 



SPRING BOX 
AT 

COKEVILLE I KENYON: S.PRINGS 



WYMAN SPRING BOX 
NOTE BROKEN HATCH COVER 



ABANDONED CHLORINATOR BUILDING 



DISCHARGE PIPE AT ABANDONED CHLORINATOR BLDG. 
THE TOTAL SPRING FLOW WAS' DIVERTED THROUGH THIS PIPE AND MEASURED 



PUMP STATION BUILDING 
CHLORINATOR AND MASTER METER ARE IN ROOM TO RIGHT 

PUMP AND MOTOR ARE IN ROOM TO LEFT 



40 H.P. PUMP AND MOTOR 
PUMP IS ENCLOSED BELOW 

FLOOR LEVEL 



250,000 GALLON WATER STORAGE TANK 



SANDSTONE OUTCROP AT COKEVILLE I KENYON SPRINGS 

OUTCROP IS ON NORTH SIDE OF ROAD 



PLATES 



« 
\\ 

.~-=: ~'\~:, =-;;/ 

6182 

COKEVILLE 
WATER SUPPl Y FACILITIES 

SCALE I" = 2000~ 

PLATE A 



SCALE , .. 2000 ' 

JOHNSON-FERMELIA Co . Inc . 
C NS ULTI NG ENG I 'JEERS ~") 

LAND SU RvnORS 

1 ~ 1 5 N I N T H STREE T 
ROCK SPR INGS, WYO M I NG 829 0 1 



3/4" PFE 

DELIVERY RATE = 
5 GaIS./Min. 

COKEVLLE 

SMTHS FORK 

MUNCFAL PIPELINE 

14" TRANSITE PIPE 

SW Comer 
NW 1/4 Ne 1/4 
SEC. 3 

DIMOND RANCH DOMESTIC SERVICE 
Not to scale 

WATER TO BE DEUVERED ON DEMAN') ON..Y. 

NOTE: 
TAKEN FROM MAP ACCOMPANYING 
1982 WATER RIGHT APPLICATION 

"A" CONCRETE INTAKE WELL } 
"8" CONCRETE COLLECTION WELL ABANDONED 
"C" CONCRETE COLLEcnoN WELL 

~ 14" TRANSITE PPE 

COKEVILLE SPRINGS 
ABANDONED A 

1~D CLAY PIPE ~. \ 

~ 

" t;\ 

~ COLLECTOR/INFLTRATION PIPE 
M.H.1 { 

----------~ .. :~;:.. ' ------1 
40" .H.2 

SPRING BOX ~ . 

~"ABANDONED \ 
~_" 8" PIPE 

KENYON SPRINGS ~ 

~CREEK ii?Z .. = 
COKEVILLE/KENYON SPRINGS 

SCALE: 1" = 50' 

COKEVILLE / KENYON SPRINGS 
AND 

DIMOND RANCH DOMESTIC SERVICE 

PLATE C 



WYMAN SPRINGS 

NOTE: 
174KEN FROM MAP ACCOIIPANYNi 
1922 WATER RIGHT APLICAT1ON. 

ABANDOtED 10" PPE 

KENYON SPRINGS 

.. KENYON AND WYMAN 
SPRINGS 



- 10· MAIN LINE 

- 8· MAIN LINE 

- ." DUCTLE PFE - .·8TEELPFE 
-4·arCMT .... 

& fIE HYDRANT 

® LEAKN_ER 

LOCATION OF LEAKS FROM 
LEAK DETECTION SURVEY 

E 



SUBSURFACE 
FAULT 

~ PETERSON (?) UMESTDNE I; ~ 
II ~ ~~ 

OUTCRQf1 AREA 2 ~DDl..e 
II I f STRIKE 4ND lI~ 

III N 22- E 63- /!J~l..C j<)~J? G 
STRIKE / I "'eli c 41\t1\tel)-
N 32- E I I 04'G( GJ?a 
DIP I / 0Af~ 'l.Jf:J 
71- II / 1i4"~ ~ UPPER RED MUDSTONE 

I I ~ ~ SMITH'S FORK FORMATION 
// STRIKE DIP / ...... / 

N 38- E 73- I I~ ..... ~ THOMAS FORK FORMATION 

DLD CHLORINATION 
BUILDING 

,SPRING 3 
WYMAN 
SPRING 

II II I f "- '- ~ FOWKES FORMATION 
/ / I 1"-

I I / ....... "-
I I ....... 

I / I / ........... 
I I I / 

/ / I I 
II / / / 

/ I / 

/ / OUTCROP AREA I 
I I 

/ STRIKE 

SPRIN 
4 

DIP 

SPRING 5-
~4SPRINGS-

STRIKE DIP U'~D COKEVILLE 
~ '" SPRINGS N 48- E 52-

OUTCROP AREA 3 
GEOLOGICAL MAP OF 

COKEVILLE SPRINGS AREA 
SCALE 
I" :: 500' 

PLATE F 
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