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I. INTRODUCTION 

1.1 Project History and Purpose 

This Level II Feasibility Study was authorized by the Wyoming Water 

Development Commission (WWDC) on June 9, 1998, in response to a 

project application request submitted by the Westside Water and 

Sewer District. The District exists as a legally-formed political 

subdivision on the westerly outskirts of Rock Springs, Wyoming, and 

currently provides sewer service to its constituents. It also has 

an interest in the pursuit of improved public water service within 

the confines of the District boundaries, both to its constituents 

who currently have public water service, and those which do not. 

The purpose of this study is to identify water supply transmission 

components which will increase the current level of service to the 

area west of Rock Springs. As is the policy of the WWDC, the study 

is not limited to the boundaries of the Westside District, but is 

expanded to include appropriate outlying areas as well. Thus, an 

effort has been made to consider "area-wide" water supply needs in 

addition to those requested within the application. 

1.2 Primary Project Considerations 

The supply of all culinary water to Rock Springs and its westerly 

outlying areas is currently provided through a transmission and 

distribution system owned by the Green River-Rock Springs

Sweetwater County Joint Powers Water Board (JPWB). The system is 

leased to the City of Rock Springs who is responsible for all 

operation, maintenance, and administrative functions, including 

customer billing, inside and outside of the City Limits. It is 

anticipated that the JPWB system will remain the sole water supply 

for the area in the future and that required improvements to 

increase the level of service within this study area will consist 

of extensions and/or replacements to the existing JPWB system. It 

is also probable that the improvements, if made, will be owned by 
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and become a part of, the JPWB system. In this light, it is 

obvious that although the Westside water and Sewer District is 

truly the applicant under this study, the JPWB and the City of Rock 

Springs serve as co-sponsors with the District and will be 

intimately involved in the progression of the project to a Level 

III status. It is noted, however, that the District could become 

the sole sponsor of a Level III project within its boundaries if it 

agreed to the wholesale purchase of water from the JPWB, financing 

the District-wide improvements and operating and maintaining the 

District-wide system. Inherent in this approach, however, is 

certain duplication of efforts with those already provided by the 

Ci ty of Rock Springs which may not be economically feasible. 

Regardless of how a future Level III project is politically 

structured subsequent to this study, the layout of required system 

improvements should not vary. 

I.3 Acknowledgments 

The consultant wishes to acknowledge the following groups and 

individuals who assisted in the preparation of this report: The 

entire Westside Water & Sewer District Board of Directors and 

constituents; Mr. Ben Bracken and Mr. Bryan Seppie of the Green 

River-Rock Springs-Sweetwater County Joint Powers Water Board; Mr. 

George McJunkin of the City of Rock Springs Engineering Department; 

Mr. Ken Weskamp of the City of Rock Springs Water Department; the 

Sweetwater County Planning and Engineering Staff, and Mr. Dennis 

Costantino of the Sweetwater County Economic Development 

Association. The input of these individuals has been instrumental 

in study execution and has insured the credibility of this report. 
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II. SERVICE AREA AND PROJECTED WATER USAGE 

II.1 Project Service Area 

The proposed service area established under this project is shown 

in Figure II-I. The service area boundaries were designated in 

consultation with the WWDC, JPWB, City of Rock Springs, and the 

Westside Water & Sewer District through the discussion process at 

the two project scoping meetings. The entire Service Area as shown 

in Figure 11-1 is divided into four subareas, each of which is 

unique in its geographic location and water supply requirements. 

A brief description of each of the subareas is as follows: 

II.l.l West Subarea - consists of all land west of U.S. Highway 

191 between Interstate 80 and the Union Pacific main line. 

Existing land use is a mixture of commercial, industrial and 

residential. Approximately 80 percent of the subarea is currently 

developed; the remainder has definite development potential. 

II.l.2 South Subarea - consists of all land south of the Union 

Pacific main line, east of U.S. Highway 191, north of the Blairtown 

Road industrial corridor and west of the westerly line of Section 

8. Existing land use is currently industrial. Less than ten 

percent of the subarea is currently developed. Due to the presence 

of the Bitter Creek flood plain which transects the subarea, it is 

doubtful that more than 50 percent of the subarea will ever be 

developed. 

II.l.3 Northwest Subarea - consists of a narrow strip of land on 

the north side of 1-80 around the Interstate 80-Highway 191 

Interchange. Less than ten percent of the land area is currently 

SECTION II - 1 
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developed and that development has occurred within an industrial 

land use. Additional industrial as well as commercial buildup is 

possible particularly in direct proximity to the interchange. The 

subarea is limited in potential depth north of the Interstate due 

to elevation relief. 

II.l.4 North Subarea - comprises the remainder of the service 

area with seqrnents both north and south of Interstate 80 from U.S. 

Highway 191 to the east line of Section 5. Section 5 north of 

Interstate 80 is within the Rock Springs City Limits. Existing 

land use is industrial, commercial, and residential. Current 

zoning allows for a buildup in all three zoning designations. Less 

than ten percent of the area is currently developed, the remainder 

has definite development potential except perhaps for an 

approximate 100-foot wide strip through the area for existing 

underground petroleum pipeline easements. 

11.2 Projected Water Usage 

11.2.1 Overall Methodology 

Review of historical water consumption data over the last three 

years for all existing meters within the entire service area was 

accomplished as a part of this Level II study. As expected, 

historical records point out that existing water consumption is 

significantly lower than national averages, and even lower than 

overall Rock Springs averages. Average daily demand within the two 

existing major manufactured home communities in the Service Area is 

approximately 100 gpcd. Average daily demand for the industrial 

areas range from 100-1000 gallons per day per parcel. In 

comparison, according to the report, Rock Springs Pipeline Level II 

Study, Phase 2, Final Report, 1989, prepared by Forsgren 

Associates, average daily demand for the entire Rock Springs 

community was determined to be 250-300 gpcd. The lower residential 

consumption rates within this Study Service Area can be attributed 
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in large measure to the limited use of water for irrigation. Low 

consumptive use for the industrial areas is simply a result of the 

type of industrial development which has occurred. Most industrial 

development is essentially service-oriented; little, if any, 

utilization of water for use in a manufacturing process exists 

within the Service Area. 

The American Water Works Association (AWWA) recommends that water 

transmission systems be designed to deliver either "maximum daily 

demand plus fire flow", or "peak hourly demand", whichever is 

greater. The logic of this criteria has been proven over time, and 

in service areas such as this which consume relatively low 

quantities of domestic water but require large quantities of fire 

flow, "maximum daily demand plus fire flow" can be expected to 

significantly exceed "peak hourly demand". The larger of these two 

design parameters, "maximum daily demand plus fire flow", is 

therefore the basis for pipeline design under this study. 

Each of the subareas comprising the total Service Area was analyzed 

as described in the following paragraphs in order to project future 

subarea water usage. Historical water consumption data was used as 

the base parameter and adjusted by engineering judgment factors as 

described in order to determine a design average daily demand 

unique to the subarea. The design average daily demand was then 

increased by a factor of 2.0 as substantiated in Forsgren 

Associates, Rock Springs Pipeline, Level II Study, Phase 2, Final 

Report, 1989, to determine maximum daily demand. Recommended fire 

flow requirements are also indicated specific to each subarea which 

are additive to the maximum daily demand in units of gallons per 

minute (gpm) to obtain total flow requirements for the sub area 

piping to meet the AWWA design criteria. 

SECTION II - 3 



II.2.2 Projected Water Usage by Subarea 

II.2.2.1 West Subarea There are twenty-five existing water 

meters within the confines of the West Subarea for which monthly 

historical water consumption data was obtained over the period from 

January 1995 through April 1998. Beginning in April 1998 and 

progressing backwards chronologically, monthly consumption values 

for each meter were added together for three consecutive 12-month 

periods to determine three years of annual consumption data. The 

largest of the three 12-month consumption values was divided by 365 

to determine an average daily demand for that meter. This 

procedure was repeated for each of the twenty-five meters with the 

average daily meter demands added together to determine an average 

daily historic demand for the subarea. Consultation with the local 

fire warden established a maximum fire flow requirement for the 

subarea of 2000 gpm. 

Utilizing the above-described procedure, historical average daily 

demand for the subarea was calculated at 48,000 gpd. Historical 

maximum daily demand was calculated at twice this value (Forsgren 

report, previously referenced) for a value of 96,000 gpd. 

Review of the individual meter consumption rates within the subarea 

demonstrates some concerns with simply applying the historic 

demands to projected future demands without some upward adjustment. 

There is undeveloped land within the subarea which, of course, is 

not accounted for in the historical data. Also, given the 

relatively low historical consumption data, there is a significant 

possibili ty of increased demand if water usage habits of the 

subarea residents were to change. Increases could be brought about 

by the addition of landscaping in the residential and commercial 

areas and/or a change in specific use of parcels wi thin the 

industrial areas. Given these possibilities, it is subjectively 

felt that a multiplier of 3.0 is a reasonable engineering judgment 

factor to convert historical data to projected future demand data. 
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The summation of historical and projected water usage data for the 

West Subarea is as follows: 

1. Historical Average Daily Demand .... 48,000 gpd 

2. Historical Maximum Daily Demand .... 96,000 gpd 
(2.0 times Line 1)1 

3. Projected Future Maximum Daily 
Demand (3.0 times Line 2) ........ 288,000 gpd ..... 200 gpm 

4. Required Fire Flow .............................. 2,000 gpm 

5. Projected Piping System Design Flow ............. 2,200 gpm 
(Line 3 plus 4) 

(~) From Forsgren Associates, 1989, Rock Springs Pipeline 
Level II Study, Phase 2 Final Report 

II.2.2.2 South Subarea 

Table 11-1 

Water Usage Demands 
West Subarea 

There are six existing water meters within the confines of the 

South Subarea for which monthly historical water consumption data 

was obtained over the period from January 1995 through April 1998. 

The same procedure as described for the West Subarea was utilized 

to obtain an historical average daily demand for the currently 

developed portions of the subarea. Historical average daily demand 

was calculated at 7200 gallons per day. (As wi thin the West 

Subarea, this value was increased by a factor of 3.0 in conversion 
of historical to projected demand data). 
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There is a significant amount of undeveloped land within the South 

Subarea, some of which will more than likely never be developed due 

to the presence of the Bitter Creek floodplain. Of the land 

considered developable, but not yet utilized, some has already been 

subdivided, some has not. Considering the extent of currently non

utilized but developable ground, it was felt that a total of 30 

additional industrial parcels of varying size could be accommodated 

within the subarea. Each of the 30 parcels was assumed to have a 

projected average daily demand of 3000 gpd, a generous amount 

considering typical existing industrial consumption rates. 

There is the potential that a new 125-bed Sweetwater County 

Detention Facility could be built in Section 18 directly south of 

this subarea. Al though Section 18 is not included wi thin the 

Service Area of this study, it is probable that the jail facility 

would be served by the South Subarea water system. Projected 

future detention facility average daily water demands were 

developed utilizing 600 gpcd plus a generous allowance for staff 

usage and potential facility expansion. Total projected average 

daily demand for the detention facility was calculated at 120,000 

gpd. In addition, a maximum fire flow of 3,000 gpm was assumed for 

the detention facility. 

The summation of historical and prOjected water usage data for the 

South Subarea is as follows: 
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1. Historical Average Daily Demand .... 7,200 gpd 
(Existing Meters) 

2. Projected Average Daily Demand .... 21,000 gpd 
(3.0 times Line 1) 

3. Projected Average Daily Demand .... 90,000 gpd 
(Currently undeveloped areas) 

4. Projected Average Daily Demand ... 120,000 gpd 
(Detention facility) 

5. Total Projected Average Daily 
Demand (Sum of Lines 2,3,4) ..... 231,000 gpd 

6. Projected Future Maximum Daily 
Demand (2.0 times Line 5) (1) •••• 462,000 gpd .... 320 gpm 

7. Required Fire Flow ............................ 3,000 gpm 

8. Projected Pipe System Design Flow ............. 3,320 gpm 
(Line 6 and 7) 

(~) From Forsgren Associates, 1989, Rock Springs 
Pipeline Level II Study, Phase 2, Final Report 

Table 11-2 

Water Usage Demands 
South Subarea 

11.2.2.3 Northwest Subarea 

There is no existing public water service within the confines of 

the Northwest subarea from which to obtain historical consumption 

data. In fact, there are currently only three small industrial 

developments served by wells located at the extreme westerly end of 

the subarea; the remainder is undeveloped. 
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Representatives of the Westside Water and Sewer District have, 

however, indicated a potential interest by landowners in future 

development. 

Future land use in the subarea is difficult to predict, but its 

proximity to the 1-80 Interchange suggests a commercial potential 

as well as industrial expansion along the west end. An assumed 

average daily demand of 36,000 gpd was established for the area 

which should be adequate for a medium-sized motel, restaurant, and 

a total of ten industrial parcels. A 2,000-gpm fire flow demand 

was also assumed. The summation of projected water usage data for 

the Northwest Subarea is as follows: 

1. Projected Average Daily Demand .... 36,OOO gpd 

2. Projected Maximum Daily Demand .... 72,OOO gpd .... 50 gpm 
(2.0 times Line 1) (1) 

3. Required Fire Flow ........................... 2,OOO gpm 

4. Projected Piping System Design Flow .......... 2,050 gpm 

(1) From Forsgren Associates, 1989, Rock Springs 
Pipeline Level II Study, Phase 2, Final Report 

II.2.2.4 North Subarea 

Table 11-3 

Water Usage Demands 
Northwest Subarea 

There are two existing water meters in the North Subarea for which 

historical water consumption data can be obtained. The meters are 

on the supply lines for two separate manufactured housing 

communi ties providing a total of 14 7 individual rental lots. 
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Existing average daily demand for the two facilities combined, 

based on historic meter readings, is 43,000 gpd. 

There are several existing facilities in the subarea which are not 

served by a public water system but by private wells. The ROA 

Campground is located on the east line of Section 6. An interview 

with the owner indicated a potential water use of 10,000 gpd if 

Ci ty water was available. The Conoco Tank Farm, a large bulk 

storage facility for petroleum products, is located adjacent to the 

ROA Campground and uses very little domestic water according to the 

manager (2000-3000 gpd). The required fire flow for this facility 

is extremely high, however, as discussed later. The Wilcox and 

Thomas Subdivisions are located at the easterly edge of the subarea 

in Section 5. A total of eight commercial lots have been platted. 

Assumed average water usage is 1,000 gpd per lot for a total of 

8,000 gpd. 

There is approximately 350 acres of undeveloped ground within the 

subarea which has potential for future buildup, predominantly 

within a commercial, industrial, and residential land use pattern. 

Of that amount, the largest single parcel of 132 acres in Section 

5 is owned by John and Virginia D. Quintana, whom have had 

discussions with the City of Rock Springs regarding development of 

a maximum 425-unit residential complex and 21-lot commercial area 

on their property. Applying the standard average daily demands of 

250 gpcd to the residential portion of this development and 

assuming three occupants per unit, yields 320,000 gpd. Assuming an 

average of 3,000 gpd for 21 commercial lots yields 63,000 gpd. 

Average daily water demands for the remainder of the undeveloped 

land within the subarea were established by assuming comparable 

land uses and densities to adj acent properties. Under this 

approach, calculated average daily demand for the remaining 

undeveloped land totaled approximately 100,000 gpd. 
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Fire flow requirements within the North Subarea are expected to 

represent a significant system design demand due to the presence of 

the Conoco Tank Farm located on the east line of Section 6. The 

tank farm serves as a regional aboveground storage and truck load

out facility for gasoline and diesel fuel. Total storage capacity 

onsite is approximately 125,000 barrels (5,000,000 gallons). The 

facility is currently not served by a water supply system capable 

of delivering any appreciable volume of water for firefighting 

purposes. 

During the course of this study, a meeting was held with resident 

Conoco representatives, the Sweetwater County Fire Warden, the 

Sweetwater County Emergency Management Coordinator, and the Fire 

District No. 1 Fire Chief. The purpose of the meeting was to 

discuss the existing situation at the tank farm and to develop 

recommendations for future required fire flow volumes. All parties 

were extremely concerned regarding the lack of available fire 

suppression water inside the facility and the potential threat to 

public safety if a fire should occur, particularly with the 

facility located so close to Interstate 80. Discussion during the 

meeting centered around the importance of water in an appropriate 

fire suppression plan and the inherent limitations of a 

firefighting action plan in attempting to control large volume 

petroleum fires. It was agreed by all meeting participants that 

although any amount of fire flow was certainly an improvement from 

the status quo, a value of 2, 000 gpm should be the minimum 

acceptable given the characteristics of the facility and 

anticipated fire suppression methods. A maximum value of 5,000 gpm 

was established as the probable maximum delivery rate given the 

proj ected future capabilities of the Fire District in terms of 

pumping equipment available. The professional firefighters at the 

meeting pointed out that in the case of a major fire at a facility 

such as this, fire suppression is generally limited to cooling of 

tanks adj acent to the one on fire. Applications of large 

quantities of water directly to the fire itself generally results 

in spreading of the flames, creating additional problems. Given 

the input of the fire personnel present at the meeting, a base fire 

flow rate at the Tank Farm was established at 3,000 gpm. 
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The summation of projected water usage data for the North Subarea 

is as follows: 

1. Historic Average Daily Demand ........ 43,000 gpd 
(two existing water meters) 

2. Assumed Existing and Future 
Average Daily Demand of 
Facilities Serviced by 
Private Wells ....................... 20,000 gpd 

3. Assumed Future Average Daily 
Demand of Currently Undeveloped 
Land (Quintana) .................... 383,000 gpd 

4. Assumed Future Average Daily 
Demand of Currently Undeveloped 
Land (Others) ...................... 100,000 gpd 

5. Projected Total Average Daily 
Demand (Total Lines 1-4) ........... 546,000 gpd 

6. Projected Maximum Daily Demand .... l,092,000 gpd ... 750 gpm 
(2.0 times Line 5) (1) 

7. Required Fire Flow .............................. 3,000 gpm 

8. Projected Piping System Design Flow ............. 3,750 gpm 
(Lines 6 + 7) 

(~) From Forsgren Associates, 1989, Rock Springs 
Pipeline Level II Study, Phase 2, Final Report 

Table II-4 

Water Usage Demands 
North Subarea 
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III. INVENTORY EXISTING SUPPLY AND SYSTEM 

111.1 Existing Water Supply Infrastructure 

The existing JPWB transmission system through and adjacent to the 

Study Service Area is depicted on Figure III-I. A brief 

description of each of the components is as follows: 

111.1.1 30-Inch Steel Transmission Line 

Constructed in 1993, this transmission line is the primary water 

supply to the Rock Springs area from the JPWB Treatment Facility in 

Green River 15 miles to the west. The line is dedicated as a 

supply transmission line only, no service taps are allowed. In 

Section 4 on the westerly outskirts of Rock Springs, the line 

splits into an 18-inch PVC running to North Rock Springs and a 24-

inch PVC running to the central area of the City. 

111.1.2 20-Inch AC Transmission Line 

This was the predecessor to the 30-inch steel line and formerly 

served as the sole water supply line to the Rock Springs area. The 

line is still in use as a supply feeder to the City in parallel 

wi th the 30-inch and is in fact connected to the 30-inch at 

numerous locations along its IS-mile alignment. 

Although not shown as such on Figure III-I, the 20-inch AC line is 

apparently not continuous under u.S. Highway 191. Records from 

Pacific Power and Light (water system owner previous to the JPWB) 

indicate that the 20-inch splits into three smaller lines, a 12-

inch cast iron line, an 8-inch cast iron line, and a 16-inch AC 

line on the west side of the highway, all three of which extend 

through the highway embankment and reconnect together on the east 

side. Whether or not the individual branch lines are cased through 

the highway embankment is unknown. The toe-to-toe width of the 

embankment has been extended over the years covering up some of the 

valves shown on the Pacific Power and Light drawings. The fill 
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height of the embankment over the individual branch lines is now in 

excess of 20 feet. All of these factors demonstrate a significant 

concern regarding continued utilization of the branch lines under 

the highway, to say nothing of the roadway damage which could 

result if one of the lines developed a leak. 

III.l.3 12-Inch Cast Iron Line 

This line is actually a short segment of the predecessor to the 20-

inch AC line. It is currently utilized as the primary water supply 

feed to the entire West Subarea, and is located approximately 

fifteen feet north of the 20-inch AC line. 

The 12-inch line is currently terminated on the east side of 

Highway 191 where it is connected to a newer existing 12-inch AC 

transmission line which services the South Subarea. Also at the 

termination point east of u.S. Highway 191, a 6-inch private water 

line also connects to the 12-inch cast iron line, which serves two 

large manufactured housing communities in the North Subarea. 

Due to its age, the 12-inch cast iron line is in dire need of 

replacement. Reportedly constructed in 1929, the line has reached 

the limit of its life-expectancy as substantiated by relatively 

frequent repair requirements. In addition, the lack of isolation 

valves along the line subjects a large number of users to service 

disruption when a break occurs. 

III.l.4 12-Inch AC Line 

As previously mentioned, this line connects to the east end of the 

12-inch cast iron line and provides service to the South Subarea. 

The line currently deadends approximately halfway through the South 

Subarea, an undesirable characteristic from the standpoint of water 

quality and system circulation. 
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III.1.5 Additional Comments 

In reference to Figure III-I, it should be noted that no public 

water supply systems exist within the Study Service Area north of 

Interstate 80. Development is sparse in this area, predominantly 

because of limited water supply. Existing developments with the 

exception of the Volcic Mobile Home Park utilize private water 

wells known to produce marginal quality water at generally low 

yield. 
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IV. EVALUATE SYSTEM SUPPLY, PROTECTION, AND TREATMENT 

IV.! Groundwater as a Potential Supply Source 

Groundwater is clearly not a viable option as a supply source for 

the study area based both on quality and quantity considerations. 

Historically, wells within the area have been known to be low yield 

(generally less than 10 gpm) and have produced water of marginal 

quali ty (generally high in mineral content). Evidence of the 

growing public dissatisfaction with groundwater in the area is 

reflected in the fact that more and more residents are becoming 

willing to pay the costs for public water and are abandoning 

existing wells or utilizing them only for irrigation purposes. 

IV.2 JPWB As A Supply Source 

There is clearly only one logical water supply source capable of 

meeting the needs of the users within the Study Service Area and 

that is the JPWB. Recently completed improvements to the 

transmission system from Green River, the significant addition of 

storage capability in Rock Springs and the planned completion of a 

new treatment facility will provide the base level infrastructure 

necessary to serve the area. To this base infrastructure, however, 

should be considered the extension of lines to serve areas 

currently not provided public water supply, as well as the 

replacement of lines which have become obsolete through use as 

discussed later in this report. 

SECTION IV - 1 



V. EVALUATION AND PRIORITIZATION OF PROJECT ALTERNATIVES 

V.1 Introduction 

Throughout the scoping meetings held in conj unction with this 

project, the extent of necessary improvements to the JPWB system 

was specifically defined by the project sponsors. All defined 

improvements appear to be justified from either an operation and 

maintenance standpoint or within the philosophy of system extension 

into areas not currently served by a public water infrastructure. 

Some of the defined improvements are specific in intent, with no 

real alternatives for pipeline routing and sizing; others exhibit 

some degree of flexibility in obtaining the required result. 

The following sections describe for each subarea of the Study Area, 

the nature of the defined improvements as developed by the 

sponsors, the justification for the improvements, and the means by 

which the improvements can be made. 

V.2 System Improvements by Subarea 

V.2.1 West Subarea 

V.2.1.1 Replacement of the Branched 20-Inch AC Transmission Line 

Beneath U.S. Highway 191 

A. Justification According to records available from 

Pacific Power and Light (previous water system owner), the 20-inch 

transmission line is not continuous under the Highway 191 

embankment at the east end of the West Subarea. The 20-inch line 

apparently branches to a combination of a 12-inch cast iron line, 

an 8-inch cast iron line, and a 16-inch asbestos cement line. The 

branch lines were constructed in 1967 beneath the highway with 

connections back to the single 20-inch at the edges of the original 

embankment. Since the original construction, the highway has been 

elevated and the fill slopes flattened, eliminating access to 

several of the valves at the branch tie-on locations. It is not 

known whether any or all of the branch lines under the embankment 

are installed within a casing. 
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It is anticipated that the 20-inch AC line will remain in service 

well into the future, serving both as a supplemental transmission 

supply line from Green River to Rock Springs, and as the sole 

transmission supply to the West Rock Springs Area. There is 

significant concern relative to the structural capability of the 

branch lines beneath the highway embankment and the inaccessibility 

of several of the branch line valves. If one of the three branch 

lines were to break, significant damage to the roadway embankment 

could result. 

B. Recommended Method of Improvement - Before the branched 

lines under the Highway 191 embankment can be abandoned, a 

replacement pipe must be installed to take their place. This 

involves installation of a steel casing offset from the existing 

alignment, installation of a single 20-inch carrier pipe through 

the casing, and connection of the new carrier pipe to the existing 

20-inch AC line beyond the ends of the casing. Also recommended as 

a part of the work is the connection of the 6-inch AC private line 

within the North Subarea and the 12-inch AC line serving the South 

Subarea to the new 20-inch carrier pipe on the east side of the 

highway. It is believed that both of these lines currently tie 

onto one or more of the branch lines being abandoned. 

Figure V-I includes a schematic of the proposed improvement 

overlain on a Sweetwater County Land Ownership Map. 

V.2.1.2 

A. 

Creation of a Loop Feed to the Land L West Subdivision 

Justification - The Land L West Subdivision is located 

at the extreme westerly end of the West Subarea and is currently 

fed by a dead-end, 8-inch water line tied indirectly to the 20-inch 

AC transmission line. Extension of the existing dead-end 8-inch 

main at the west end back to the 20-inch line will complete the 

loop system providing better circulation and enhanced water 

quality. Currently, the dead-end line requires periodic flushing 

in order to maintain desirable water quality. 
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B. Recommended Method of Improvement - The loop can be 

completed by the mere extension of the west end of the existing 8-

inch line back to the 20-inch line as shown on Figure V-I. In 

addition, the east end of the 8-inch loop should be reconnected 

directly to the 20-inch AC line. 

V.2.1.3 Abandonment of the 12-Inch Cast Iron Line Transecting the 

West Subarea 

A. Justification - As previously discussed, the 12-inch cast 

iron water line parallels the 20-inch AC line (approximately 15 

feet north) throughout the major extent of the West Subarea. The 

majority, if not all, of the services on both the north and south 

side of the frontage road (Old u.S. 30) tap into the 12-inch cast 

iron line. Since the 12-inch primary water supply feed is located 

on the south side of the frontage road, no appreciable fire 

protection exists on the north side of the road. 

It is reported that the 12-inch cast iron line was built in 1929 

and at one time served as the sole water supply from Green River to 

Rock Springs. In recent years, the line has been plagued by an 

inordinate number of breaks (3-4 per year), the effect of which is 

compounded due to the lack of isolation valves along its alignment. 

For this reason, a break in one area creates a water shutdown for 

a large number of users. Maintenance personnel report that the 

line is severely corroded on the exterior and is constructed with 

leaded joints. Clearly, the line has served its useful life. 

B. Alternative Means of Providing Service - If the 12-inch 

cast iron line is abandoned, a substitute means of providing 

service to the existing taps must be provided. Two alternatives 

appear available as a means of sustaining service: 
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1) Relocation of all service taps to the adjacent 20-inch AC 

transmission line. Although this alternative is by far the 

least expensive, it is operationally undesirable to provide 

individual service taps off of a primary supply transmission 

line. (Analogous to private driveways entering an Interstate 

highway) • Secondly, it is sometimes difficult to install 

small (3/4") taps on a large transmission line. Lastly, this 

alternative provides no increased fire protection on the north 

side of the frontage road. 

2) Creation of a new offset transmission loop line along the 

frontage road parallel to and tied to the 20-inch line with 

the tapping of services onto the smaller offset loop line. 

This alternative maintains the integrity of the 20-inch AC 

line and represents the recommended approach to sustaining 

service. 

c. Further Discussion of the Recommended Alternative 

Figure V-I provides in schematic form a possible alignment for the 

loop transmission line representing the recommended alternative as 

described above, overlain on the Sweetwater County Land Ownership 

Map for the area. The new offset loop effectively replaces the 

existing 12-inch cast iron line as the primary water supply feed to 

the West Subarea. The indicated alignment was selected in 

consultation with the JPWB in an attempt to place the line in or 

directly adjacent to the frontage road right-of-way for ease of 

maintenance access. Note that field reconnaissance indicates that 

Ii ttle additional room is available on the north side of the 

frontage road right-of-way due to existing underground utilities; 

consequently, the easterly portion of the line will probably 

require installation on adjacent private property with appropriate 

easements. Generally speaking, the existing developments on the 

south side of the frontage road will require relocation of existing 

service lines in order to tie into the new loop line. Existing 

service lines for the existing developments north of the frontage 

road will be intersected by the new water line alignment. 
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Table's V-1, V-2, and V-3 indicate the results of the computer 

modeling analysis done on the frontage road loop line. Table V-1 

is a pipe report showing the characteristics of each pipe segment 

in the loop under the design flow. Table V-2 is a junction report 

showing the characteristics of each junction or node in the loop 

under the design flow. Table V-3 describes the status of the 

pressure regulating valves at the two tie-on points on the 20-inch 

line. The column heading End Pressure within the table indicates 

the tie-on pressures at the 20-inch supply line as provided by the 

JPWB. Note that the design flow values consist of an estimated 

maximum daily demand of 200 gpm and a simultaneous fire flow of 

2,000 gpm as developed in Section II of this report. The tables 

indicate that given the design flow, sizing of the frontage road 

loop line at 10-inch provides adequate residual pressures and 

reasonable pipeline velocities. Previous computer runs utilizing 

an 8-inch pipeline resulted in somewhat lower residual pressures, 

but significantly higher pipeline velocities (in excess of 10 feet 

per second), if the fire flow was placed at one end of the loop. 

Pipe or link labels and node labels shown in the three tables 

correspond to the node and pipe designations as labeled on the loop 

alignment on Figure V-1. Within Table V-1, listed pipe lengths may 

not scale exactly to their respective segment lengths on Figure V-1 

due to scaling inaccuracies in the County Ownership Maps. Pipe 

lengths input into the computer model were obtained from simplified 

field measurements consisting of pacing or odometer readings 

between known points. This method of pipe length determination was 

judged as more accurate than scaling of the County drawings and was 

utilized to estimate pipe lengths for all of the computerized model 

loops presented in this report. Node elevations listed in the 

junction reports were interpolated from USGS quad sheets and input 

into the modeling program. Available pressures at the tie-on 

points to the existing 20-inch line were provided by the JPWB. 
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Steady State Analysis 
TABLE V-1 PIPE REPORT WEST SUBAREA LOOP 

Link length Diameter Material Roughness Start End Headloss Friction Start End Start End 
label (ft) (in) Hydraulic Hydraulic (ft) Slope Node Node Elevation Elevation 

Grade Grade (tU1000ft) (ft) (ft) 
(ft) (ft) 

P-1 50.00 10 PVC 140.0 6,460.00 6,459.69 0.31 6.13 R-1 PRV-1-ln 6,460.00 6,210.00 

P-2 200.00 10 PVC 140.0 6,432.00 6,430.77 1.23 6.13 PRV-1-0ut J-1 6,210.00 6,210.00 

P-3 250.00 10 PVC 140.0 6,430.77 6,429.24 1.53 6.13 J-1 J-2 6,210.00 6,220.00 

P-4 1,000.00 10 PVC 140.0 6,429.24 6,423.11 6.13 6.13 J-2 J-3 6,220.00 6,225.00 

P-5 1,000.00 10 PVC 140.0 6,423.11 6,416.98 6.13 6.13 J-3 J-4 6,225.00 6,240.00 

P-5 100.00 10 PVC 140.0 6,416.98 6,416.36 0.61 6.13 J-4 J-5 6,240.00 6,240.00 

P-7 900.00 10 PVC 140.0 6,416.36 6,422.46 6.09 6.77 J-5 J-6 6,240.00 6,260.00 

P-8 1,300.00 10 PVC 140.0 6,422.46 6,431.26 8.80 6.77 J-6 J-7 ~,260.00 6,250.00 

P-9 100.00 10 PVC 140.0 6,431.26 6,431.94 0.68 6.77 J-7 PRV-2-0ut 6,250.00 6,240.00 

P-10 20.00 10 PVC 140.0 6,459.86 6,460.00 0.14 6.76 PRV-2-ln R-2 6,240.00 6,460.00 

Project Title: REVISED WEST SUBAREA LOOP 
d:\waterc-1\project8.wcd MR. LEON R. KJELLGREN 
09/08/98 11 :23:28 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
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96.00 

95.47 

90.48 

85.67 
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76.26 
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95.08 

End Discharge Velocity 
Pressure (gpm) (tUs) 

(psi) 

107.98 1,070.52 4.37 

95.47 1,070.52 4.37 

90.48 1,070.52 4.37 

85.67 1,070.52 4.37 

76.53 1,070.52 4.37 

76.26 1,070.52 4.37 

70.25 -1.129.48 4.61 

78.38 -1,129.48 4.61 

83.00 -1,129.48 4.61 

-1,129.48 4.61 

Project Engineer: Leon R. Kjellgren 
WaterCAD v1.0 [023] 
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Steady State Analysis 
TABLE V-2 JUNC. REPORT WEST SUBAREA LOOP 

Node Elevation Demand Demand Demand Hydraulic Pressure 
Label (ft) Pattern Type (gpm) Grade (psi) 

(ft) 

J-1 6,210.00 Fixed Demand 0.00 6,430.77 95.47 

J-2 6,220.00 Fixed Demand 0.00 6,429.24 90.48 

J-3 6,225.00 Fixed Demand 0.00 6.423.11 85.67 

J-4 6.240.00 Fixed Demand 0.00 6,416.98 76.53 

J-5 6,240.00 Fixed Demand 2,200.00 6,416.36 76.26 

J-6 6.260.00 Fixed Demand 0.00 6,422.46 70.25 

J-7 6,250.00 Fixed Demand 0.00 6,431.26 78.38 

Project Title: REVISED WEST SUBAREA LOOP 
d:\waterc-1\project8.wcd MR. LEON R. KJELLGREN 
09/08/98 11 :23:51 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 

Project Engineer: Leon R. Kjellgren 
WaterCAD v1.0 [023] 

Page 1 of 1 



Steady State Analysis 
TABLE V-3 PRV REPORT WEST SUBAREA LOOP 

link Diameter Start End Initial Initial Discharge Start End Start 
Label (in) Elevation Elevation Grade Pressure (gpm) Hydraulic Hydraulic Pressure 

(ft) (ft) Setting Setting Grade Grade (psi) 
(ft) (psi) (ft) (ft) 

PRV-1 10 6,210.00 6,210.00 6,431.81 96.00 1,070.52 6,459.69 6,432.00 107.98 

PRV-2 10 6,240.00 6,240.00 6,431.77 83.00 1,129.48 6,459.86 6,431.94 95.08 

Project Title: REVISED WEST SUBAREA LOOP 
d:\waterc-1\project8.wcd MR. LEON R. KJELLGREN 
09/08/98 11 :24:10 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 
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V.2.2 

V.2.2.1 

South Subarea 

Creation of Section 7 Loop 

A. Justification - As is indicated on Figure III-I, the 

existing 12-inch AC line serving the South Subarea dead-ends on 

Blairtown Road. This condition presents some water quality issues 

due to poor circulation resulting in potential stagnation of water 

in the line. Maintenance personnel are forced to periodically 

flush the line through the end to replenish the fresh water supply. 

The Sweetwater County Commission is seriously considering a site in 

Section 18, T18N, R10SW for construction of a 12S-bed County 

Detention Center. A decision has not been made in final placement 

of the facility as an alternative location has been proposed by the 

City of Green River, Wyoming. The County Commission has, however, 

gone "on record" as supporting the Section 18 location. If the 

detention center is built at this site, water service would be 

provided from the South Subarea infrastructure. Al though the 

finalized water requirements for the detention facility are not 

available, they have been estimated in Section II of this report. 

Utilizing the estimated numbers, fire flow at the detention 

facility may be difficult to provide without significant pressure 

loss through the single existing 12-inch dead-end line inside the 

South Subarea. 

B. Recommended Method of Improvement - The most logical 

approach to resolution of the issues described above is creation of 

a loop feed within the South Subarea as is shown in Figure V-2. 

The loop is created by extending the existing 12-inch AC line back 

to the 20-inch, approximately at the northeast corner of Section 7. 

Circulation is improved by the completed loop and the capability of 

increased flow at the Blairtown Road - Highway 191 intersection for 

use by the detention center is provided. 
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Table's V-4, V-5, and V-6 indicate the results of the computer 

modeling analysis done on the South Subarea Loop. Note that the 

total loop consists of both the existing 12-inch AC line and the 

proposed 12-inch extension. Table V-4 is a pipe report showing the 

characteristics of each pipe segment in the loop under the design 

flow. Table V-5 is a junction report showing the characteristics 

of each junction or node in the loop under the design flow. Table 

V-6 describes the status of the pressure-regulating valves at the 

two tie-on points on the existing 20-inch line. The column heading 

End Pressure within the table indicates the tie-on pressures at the 

20-inch supply line as provided by the JPWB. Note that the design 

flow consists of an estimated maximum daily demand of 320 gpm and 

a simultaneous fire flow of 3,000 gpm as developed in Section II of 

this report. The tables indicate that given the design flow, 

sizing of the frontage road loop line at 12-inch provides adequate 

residual pressures and reasonable pipeline velocities. Pipe or 

link labels and node labels shown in the three tables correspond to 

the node and pipe designations as labeled on the loop alignment on 

Figure V-2. Pipe segment lengths, node elevations, and available 

system tie-on pressures required as input to the computer model 

were obtained as described for the west Subarea. 

V.2.3 

V.2.3.1 

North Subarea 

Creation of North Loop 

A. Justification - As discussed in Section III of this 

report, no public water system currently exists in the North 

Subarea north of Interstate 80. The JPWB has long envisioned 

extension of service to this area if financial participation from 

area landowners could be expected on a cost-sharing basis. It 

should be noted that the extension of public water service in this 

area was specifically requested within the application for this 

study as submitted by the Westside Water and Sewer District. 
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Steady State Analysis 
TABLE V-4 PIPE REPORT SOUTH SUBAREA LOOP 

Link Length Diameter Material Roughness Start End Headloss Friction Start End Start End 
Label (ft) (in) Hydraulic Hydraulic (ft) Slope Node Node Elevation Elevation 

Grade Grade (ftl1000tt) (tt) (tt) 
(ft) (ft) 

P-1 100.00 12 Asbestos 140.0 6,460.00 6,459.07 0.93 9.26 R-1 PRV-1-ln 6,460.00 6,240.00 

P-2 1,700.00 12 Asbestos 140.0 6,431.94 6,416.19 15.74 9.26 PRV-1-0ut J-1 6,240.00 6,200.00 

P-3 1,260.00 12 Asbestos 140.0 6,416.19 6,404.52 11.67 9.26 J-1 J-2 6,200.00 6,210.00 

P-4 800.00 12 Asbestos 140.0 6,404.52 6,406.86 2.33 2.92 J-2 J-3 6,210.00 6,220.00 

P-5 1,700.00 12 Asbestos 140.0 6,406.86 6,411.82 4.96 2.92 J-3 J-4 6.220.00 6,220.00 

P-6 1,300.00 12 Asbestos 140.0 6.411.82 6,415.62 3.79 2.92 J-4 J-5 6.220.00 6.240.00 

P-7 700.00 12 PVC 140.0 6,415.62 6,417.66 2.04 2.92 J-5 J-6 6,240.00 6,240.00 

P-8 2.000.00 12 PVC 140.0 6,417.66 6,423.50 5.84 2.92 J-6 PRV-2-0ut 6,240.00 6,220.00 

P-9 372.00 12 PVC 140.0 6,458.91 6,460.00 1.09 2.92 PRV-2-ln R-2 6.220.00 6,460.00 

Project Title: REVISED SOUTH SUB AREA LOOP 
d:\waterc-1\project5.wcd MR. LEON R. KJELLGREN 
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80.80 -1,158.22 3.29 

82.95 -1,158.22 3.29 

75.94 -1.158.22 3.29 

76.83 -1,158.22 3.29 

88.00 -1,158.22 3.29 

-1,158.22 3.29 
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Steady State Analysis 
TABLE V-5 JUN. REPORT SOUTH SUBAREA LOOP 

Node Elevation Demand Demand Demand Hydraulic Pressure 
Label (ft) Pattern Type (gpm) Grade (psi) 

(ft) 

J-1 6,200.00 Fixed Demand 0.00 6,416.19 93.49 

J-2 6,210.00 Fixed Demand 3,320.00 6,404.52 84.12 

J-3 6,220.00 Fixed Demand 0.00 6,406.86 80.80 

J-4 6,220.00 Fixed Demand 0.00 6,411.82 82.95 

J-5 6,240.00 Fixed Demand 0.00 6,415.62 75.94 

J-6 6,240.00 Fixed Demand 0.00 6,417.66 76.83 

Project Title: REVISED SOUTH SUB AREA LOOP 
d:\waterc-1\project5.wcd MR. LEON R. KJELLGREN 
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Project Engineer: Leon R. Kjellgren 
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Steady State Analysis 
TABLE V-6 PRY REPORT SOUTH SUBAREA LOOP 

Link Diameter Start End Initial Initial Discharge Start End Start 
label (in) Elevation Elevation Grade Pressure (gpm) Hydraulic Hydraulic Pressure 

(ft) (ft) Setting Setting Grade Grade (psi) 
(ft) (psi) (ft) (ft) 

PRV-1 12 6,240.00 6,240.00 6,431.77 83.00 2,161.78 6,459.07 6,431.94 94.73 

PRV-2 12 6,220.00 6,220.00 6,423.32 88.00 1,158.22 6,458.91 6,423.50 103.31 
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Extension of the existing JPWB system for the purpose of replacing 

private service lines (See Figure III-I) and/or providing public 

water service to potentially developable land is certainly 

justifiable under the right circumstances. It may, however, carry 

with it the responsibility of some degree of cost sharing among all 

benefiting parties. Perhaps a greater justification within the 

North Subarea, however, is to provide an alternate water source to 

existing developments utilizing well water and to provide fire 

protection. The existing Conoco Tank Farm as described earlier has 

no appreciable amount of on-site fire suppression water. Only 

water trucked in from other sites is currently available for 

firefighting purposes. For a facility of this size and nature, an 

on-site water supply for fire protection would certainly be 

beneficial. 

B. Recommended Method of Improvement Figure V-3 

illustrates the recommended means of system extension to serve the 

North Subarea. The system extension shown forms a loop between the 

existing 20-inch AC line and the existing 18-inch PVC line 

supplying the North Rock Springs area. With creation of the loop, 

new service lines could be installed to replace the existing 

private services to the Volsic Mobile Home Park and the W-K Mobile 

Home Park and water service including fire protection would become 

available north of Interstate 80. 

Upon examination of Figure V-3, one may question the reasoning in 

the pipeline alignment between J-3 and J-6 around the north side of 

Parcel 6 (Conoco Tank Farm) rather than a direct route across the 

front of the Tank Farm property. The indicated route is 

recommended for two reasons. First, there is a concentrated 

cluster of underground utilities across the front of the Tank Farm 

property, the majority of which are high pressure petroleum lines. 
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Steady State Analysis 
TABLE V-10 PIPE REPORT NW SUBAREA LOOP 

Link Length Diameter Material Roughness Start End Headloss Friction Start End Start End 
Label (ft) (in) Hydraulic Hydraulic (ft) Slope Node Node Elevation Elevation 

Grade Grade (ftl1000ft) (tt) (ft) 
(ft) (ft) 

P-1 50.00 12 PVC 140.0 6,460.00 6,459.74 0.26 5.21 R-1 PRV-1-ln 6,460.00 6,220.00 

P-2 350.00 12 PVC 140.0 6,411.94 6,410.11 1.82 5.21 PRV-1-0ut J-1 6,220.00 6,225.00 

P-3 400.00 12 PVC 140.0 6,410.11 6,408.03 2.08 5.21 J-1 J-2 6,225.00 6,225.00 

P-4 1,400.00 10 PVC 140.0 6,408.03 6,400.65 7.38 5.27 J-2 J-3 6,225.00 6,260.00 

P-5 1,800.00 10 PVC 140.0 6,400.65 6,391.17 9.48 5.27 J-3 J-4 6,260.00 6,300.00 

P-6 1,400.00 10 PVC 140.0 6,391.17 6,399.65 8.49 6.06 J-4 J-5 6,300.00 6,300.00 

P-7 1,700.00 10 PVC 140.0 6,399.65 6,409.96 10.30 6.06 J-5 J-6 6,300.00 6,260.00 

P-8 1,800.00 10 PVC 140.0 6,409.96 6,420.87 10.91 6.06 J-6 J-7 6,260.00 6,260.00 

P-9 500.00 10 PVC 140.0 6,420.87 6,423.90 3.03 6.06 J-7 J-8 6,260.00 6,220.00 

P-10 800.00 10 PVC 140.0 6,423.90 6,428.75 4.85 6.06 J-8 J-9 6,220.00 6,220.00 

P-11 250.00 10 PVC 140.0 6,428.75 6,430.55 1.81 7.23 J-9 J-10 6,220.00 6,210.00 

P-12 200.00 10 PVC 140.0 6,430.55 6,432.00 1.45 7.23 J-10 PRV-2-0ut 6,210.00 6,210.00 

P-13 50.00 10 PVC 140.0 6,459.64 6,460.00 0.36 7.23 PRV-2-ln R-2 6,210.00 6,460.00 
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-1,170.11 4.78 
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Steady State Analysis 
TABLE V-11 JUNCT. REPORT NW SUBAREA LOOP 

Node Elevation Demand Demand Demand Hydraulic Pressure 
Label (ft) Pattern Type (gpm) Grade (psi) 

(ft) 

J-1 6,225.00 Fixed Demand 0.00 6,410.11 80.05 

J-2 6,225.00 Fixed Demand 597.84 6,408.03 79.15 

J-3 6,260.00 Fixed Demand 0.00 6,400.65 60.82 

J-4 6,300.00 Fixed Demand 2,050.00 6,391.17 39.42 

J-5 6,300.00 Fixed Demand 0.00 6,399.65 43.09 

J-6 6,260.00 Fixed Demand 0.00 6,409.96 64.85 

J-7 6,260.00 Fixed Demand 0.00 6,420.87 69.56 

J-8 6,220.00 Fixed Demand 0.00 6,423.90 88.17 
J-g 6,220.00 Fixed Demand 106.33 6,428.75 90.27 

J-10 6,210.00 Fixed Demand 0.00 6,430.55 95.37 
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Steady State Analysis 
TABLE V-12 PRV REPORT NW SUBAREA LOOP 

Link Diameter Start End Initial Initial Discharge Start End Start 
label (in) Elevation Elevation Grade Pressure (gpm) Hydraulic Hydraulic Pressure 

(tt) (tt) Setting Setting Grade Grade (psi) 
(tt) (psi) (tt) (tt) 

PRV-1 12 6,220.00 6,220.00 6,411.77 83.00 1,584.06 6,459.74 6,411.94 103.67 

PRV-2 10 6,210.00 6,210.00 6,431.81 96.00 1,170.11 6,459.64 6,432.00 107.95 
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Although it may be possible to install an additional pipeline in 

this area, the construction cost would be high and the risk of 

future water line breakage during required maintenance of anyone 

of the existing pipelines is significant. Secondly, Conoco is in 

the voluntary process of self-remediation of a petroleum plume 

beneath the property which apparently extends south and somewhat 

west of the property lines. The cleanup process is under the 

guidance of the Wyoming Department of Environmental Quality. The 

indicated alignment is intended to avoid the major extent of the 

plume which is a concern because petroleum products have been shown 

to deteriorate water line rubber gaskets at pipe joints. According 

to the reports, Additional Site Assessment, Conoco Rock Springs 

Product Terminal, and Rock Springs Product Terminal, Semi-Annual 

Monitoring, January 1998, prepared by Maxim Technologies, Inc., the 

measured concentration of benzene, gasoline range organics, and 

diesel range organics in the groundwater along the indicated 

alignment is significantly below the maximum contaminant level for 

drinking water. It is recommended that the indicated alignment be 

again reviewed in greater detail from this standpoint during the 

final design phase of this project. 

Table's V-7, V-8, and V-9 indicate the results of the computer 

modeling analysis done on the North Subarea loop. Table V-7 is a 

pipe report showing the characteristics of each pipe segment in the 

loop under the design flow. Table V-8 is a junction report showing 

the characteristics of each junction or node in the loop under the 

design flow. Table V-9 describes the status of the pressure

regulating valves at the two tie-on points on the existing l8-inch 

and 20-inch lines. The column heading End Pressure within the 

table indicates the tie-on pressures at the l8-inch and 20-inch 

supply lines as provided by the JPWB. 
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Steady State Analysis 
TABLE V-7 PIPE REPORT NORTH SUBAREA LOOP 

Link Length Diameter Material Roughness Start End Headloss Friction Start End Start End 
Label (ft) (in) Hydraulic Hydraulic (ft) Slope Node Node Elevation Elevation 

Grade Grade (fU1000ft) (ft) (ft) 
(ft) (ft) 

P-1 50.00 12 PVC 140.0 6,460.00 6,459.62 0.38 7.54 R-1 PRV-1-ln 6,460.00 6,220.00 

P-2 350.00 12 PVC 140.0 6,411.94 6,409.30 2.64 7.54 PRV·1-0ut J-1 6,220.00 6,225.00 

P-3 400.00 12 PVC 140.0 6,409.30 6,406.28 3.02 7.54 J-1 J-2 6,225.00 6,225.00 

P-4 2,420.00 12 PVC 140.0 6,406.28 6,389.08 17.21 7.11 J-2 J-3 6,225.00 6,225.00 

P-5 890.00 12 PVC 140.0 6,389.08 6,382.75 6.33 7.11 J-3 J-4 6,225.00 6,230.00 

P-6 1,750.00 12 PVC 140.0 6,382.75 6,371.96 10.79 6.17 J-4 J-5 6,230.00 6,230.00 

P-7 380.00 12 PVC 140.0 6,371.96 6,373.26 1.31 3.44 J-5 J-6 6,230.00 6,225.00 

P-8 2,900.00 12 PVC 140.0 6,373.26 6,383.23 9.96 3.44 J-6 J-7 6,225.00 6,260.00 

P-9 1,500.00 12 PVC 140.0 6,383.23 6,393.00 9.78 6.52 J-7 J-8 6,260.00 6,240.00 

P-10 800.00 12 PVC 140.0 6,393.00 6,398.37 5.37 6.71 J-8 J-9 6,240.00 6,230.00 

P-11 1,100.00 12 PVC 140.0 6,398.37 6,405.75 7.38 6.71 J-9 PRV-2-0ut 6,230.00 6,230.00 

P-12 60.00 12 PVC 140.0 6,439.60 6,440.00 0.40 6.71 PRV-2-ln R-2 6,230.00 6,440.00 

Project Title: REVISED NORTH SUB AREA LOOP 
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79.70 1,934.08 5.49 
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Steady State Analysis 
TABLE v-a JUN. REPORT NORTH SUBAREA LOOP 

Node Elevation Demand Demand Demand Hydraulic Pressure 
Label (ft) Pattern Type (gpm) Grade (psi) 

(ft) 

J-1 6,225.00 Fixed Demand 0.00 6,409.30 79.70 

J-2 6,225.00 Fixed Demand 60.00 6,406.28 78.39 

J-3 6,225.00 Fixed Demand 0.00 6,389.08 70.95 

J-4 6,230.00 Fixed Demand 139.00 6,382.75 66.05 

J-5 6,230.00 Fixed Demand 3,000.00 6,371.96 61.39 

J-6 6,225.00 Fixed Demand 0.00 6,373.26 64.11 

J-7 6,260.00 Fixed Demand 523.00 6,383.23 53.29 

J-8 6,240.00 Fixed Demand 28.00 6,393.00 66.16 

J-9 6,230.00 Fixed Demand 0.00 6,398.37 72.81 
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Steady State Analysis 
TABLE V-9 PRV REPORT NORTH SUBAREA LOOP 

Link Diameter Start End Initial Initial Discharge Start End Start 
Label (in) Elevation Elevation Grade Pressure (gpm) Hydraulic Hydraulic Pressure 

(ft) (ft) Setting Setting Grade Grade (psi) 
(ft) (psi) (ft) (ft) 

PRV-1 12 6,220.00 6,220.00 6,411.77 83.00 1,934.08 6,459.62 6,411.94 103.62 

PRV-2 12 6,230.00 6,230.00 6,405.60 76.00 1,815.92 6,439.60 6,405.75 90.64 
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Note that the design flow consists of an estimated maximum daily 

demand of 750 gpm (spread through various nodes within the loop) 

and a simultaneous fire flow of 3,000 gpm as developed in Section 

II of this report. The tables indicate that given the design flow, 

sizing of the North Subarea Loop Line at 12-inch provides adequate 

residual pressures and reasonable pipeline velocities. It should 

be noted, however, that pressure limitations may exist in the 

topographically-elevated extreme northerly portions of Section 5 

due to the limitations of available head within the City of Rock 

Springs base pressure supply zone. Pipe or link labels and node 

labels shown in the three tables correspond to the node and pipe 

designation as labeled on the loop alignment on Figure V-3. Pipe 

segment lengths, node elevations, and available system tie-on 

pressures required as input to the computer model were obtained as 

described for the West Subarea. 

Also note that the computer analysis developed for the North 

Subarea Loop was completed for the entire loop. It is anticipated 

that the easterly portion of the loop will be constructed under a 

City-sponsored Local Improvement District during the 1999 calendar 

year. The westerly portion of the loop may be constructed under a 

future WWDC Level III project. This funding scenario is described 

in detail later in this report. 

V.2.4 

V.2.4.1 

Northwest Subarea 

Creation of Northwest Loop 

A. Justification - Consideration of a loop to serve the area 

north of Interstate 80 in and around the 1-80/Highway 191 

Interchange was requested by the Westside Water and Sewer District 

Board of Directors. District members have apparently been apprised 

of future development within the subarea which may be accelerated 

if public water was available. 
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B. Recommended Method of Improvement Figure V-4 

illustrates the recommended means of system extension to serve the 

Northwest Subarea. The system extension shown forms a loop between 

the new loop in the West Subarea and the new loop in the North 

Subarea. The Northwest Loop would service the existing well users 

at the west end of the subarea as well as the currently vacant land 

at the east end. 

Table's V-IO, V-II, and V-12 indicate the results of the computer 

modeling analysis done on the Northwest Subarea loop. Table V-IO 

is a pipe report showing the characteristics of each pipe segment 

in the loop under the design flow. Table V-II is a junction report 

showing the characteristics of each junction or node in the loop 

under the design flow. Table V-12 describes the status of the 

pressure-regulating valves at the two tie-on points on the existing 

20-inch line. The column heading End Pressure within the table 

indicates the tie-on pressures at the 20-inch supply line as 

provided by the JPWB. The piping configurations at the west and 

east ends of the Northwest Loop consists of redundant piping from 

the West and North Subarea loops to which the Northwest Loop is 

tied. 

Note that the design flow consists of an estimated maximum daily 

demand of 50 gpm and a simultaneous fire flow of 2, 000 gpm as 

developed in Section II of this report. The tables indicate that 

given the design flow, sizing of the Northwest Loop Line at IO-inch 

provides adequate residual pressures and reasonable pipeline 

velocities. Previous computer runs utilizing an 8-inch pipeline 

resul ted in significantly lower residual pressures due to the 

length of the loop and increased line velocity. Computer model 

runs for the Northwest Loop also included estimated maximum daily 

demand flows for the North and West Subareas through the respective 

redundant pipeline lengths at each end. Pipe or link labels and 

node labels shown in the three tables correspond to the node and 

pipe designations as labeled on the loop alignment on Figure V-4. 
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Pipe segment lengths, node elevations, and available system tie-on 

pressures required as input to the computer model were obtained as 

described for the West Subarea. 

V.3 Water Storage Requirements 

According to JPWB personnel, adequate system storage exists to 

serve the Westside Study Area. Storage facilities recently 

constructed under previous WWDC projects were designed to include 

the Westside Area as a part of the overall Rock Springs system. 

Existing storage capabilities are as follow: 

1) Blairtown Tanks - located in west Rock Springs with a 

total storage capacity of 4 million gallons. 

2) Windriver Tank - located in West Rock Springs with a 

total storage capacity of 2 million gallons. Although this 

storage supply is not directly available to the Westside Area 

due to the presence of an intervening pump station, it is 

available to supplement supply to other areas of Rock Springs 

during a temporary fire demand within the Westside Area. 

In addition to existing Rock Springs storage, 3 million gallons of 

additional storage is available from the Mansface Tank in Green 

River. Although located 15 miles to the west, this facility is 

directly connected to the 30-inch and 20-inch transmission supply 

lines extending from Green River to Rock Springs. Maximum combined 

capacity of the 30-inch and 20-inch supply lines is 15 million 

gallons per day (10,000 gpm). 
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VI. GEOTECHNICAL ANALYSIS 

VI.l Introduction 

Aspen Mountain, Inc., a Rock Springs consulting engineering firm, 

was contracted to perform the geotechnical analysis required under 

this study. Four testhole locations were sited, excavated, and 

logged. The results of the analysis are included in the pages 

immediately following. 
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Aspen Mountain, Inc. 
ENGINEERING & SURVEYING SERVICES 

507 5TH STREET - ROCK SPRINGS, WYOMING 82901 
(307) 382-5445 FAX (307) 382-3620 

September 14, 1998 

Nelson Engineering 
P.O. Box 1599 
Jackson, Wyoming 83001 

Attention: Mr. Leon KjeUgren, PE 
Reference: WWDC Project West of Rock Springs 

Geotechnical Investigation 

Dear Leon, 

Attending is a report of our subsurface investigation concerning the above referenced 
project. Generally we found that digging should be fairly easy with the exception of some of 
the area between our test pits BHP-2 and BHP-4 where sandstone may be encountered. 

This report, now in its fmal form, is presented herewith with our thanks for -including 
us in your project. 

Very truly yours, 
ASPEN OUNTAIN, INC. 



SUBSURFACE INVESTIGATION 

On August 21, 1998, four backhoe pits were excavated at the locations shown on 
the attached site map. The excavations were done in association with the new water line 
project in west Rock Springs, Wyoming. The backhoe pits were excavated by Wylie 
Construction of Rock Springs using a Case 580 Super "L" series backhoe, and the pits 
were logged by Aspen Mountain, Inc. geologist, Mr. Mark Duletsky. Upon completion 
of the logging and sampling activities, the excavations were reclaimed and wheel rolled. 
The logs of the excavations are included in the appendix. The excavations were used to 
determine the soil types that would be encountered in the placement of the water lines; 
the presence of bedrock or areas of difficult excavation; the presence or absence of 
groundwater; and the susceptibility of the trenches for sloughing. The following is a 
summary of conditions: 

The area of study is generally located in a valley that has been eroded by the 
presence of Bitter Creek and refilled by alluvial material that has been deposited by 
erosional activity off White Mountain and the underlying sedimentary layers, and the 
deposition of these materials by Bitter Creek and run-off. The area is underlain by the 
sedimentary rocks consisting of the main body of the Eocene Wasatch formation. In this 
vicinity, the Wasatch formation consists of variegated mudstones, siltstones, and 
sandstone. Since the investigation was done with a backhoe, as opposed to a drilling rig, 
there were no SPT tests done to obtain relative densities of the encountered soils. While 
no hard bedrock or excavating was encountered in any of the test pits, there are sandstone 
outcrops evident between BHP-2 and BHP-4. This is consistent with the Wasatch 
formation characteristics. Mr. Billie Joe Wylie, of Wylie Construction, who has done an 
extensive amount of excavating in this area, indicated that he has encountered very 
difficult digging conditions in this vicinity. This indicates that hard excavating 
conditions should be expected at various locations between these excavations. In BHP-3, 
the excavation was placed in an abandoned leachfield. The l'eachfield was associated 
with the structure that existed on the concrete slab to the west of the excavation. Mr. 
Wylie also indicated that he placed a copper water line on the property near the 
excavation. The following is a brief description of the conditions encountered in each of 
the test pits. 

BHP-l 

The excavation, BHP-l, is located approximately 1500 feet south of Bitter Creek. 
The soil consisted of a slightly silty, gravelly sand. While the gravels were 
predominantly round to sub-round, some of the gravels were pointed or sharp, and ranged 
in size from pea size to golf ball size. It consists of the Bitter Creek alluvial and colluvial 
deposits, and contains adequate bedding material. While there were sulfates present on 
the gravels, the soil was dry to moist, and there was no evidence of groundwater present 
in the pit. The sulfate is likely the result of dissolved solids precipitating out of 



percolating run-off water. The excavating in this area should be extremely easy, 
however, the soil is non cohesive and very susceptible to trench sloughing, and should be 
treated as a Type C soil according to OSHA standards. 

BHP-2 

BHP-2 is located approximately 30 feet NNW from an existing monitor well that 
is used to monitor the groundwater quality from the Rock Springs Conoco tank farm. 
The soil encountered in this excavation was once again consistent throughout, and 
consisted of a lean clay that was slightly sandy. The backhoe operator indicated that the 
material could be removed relatively easy. The excavation was located in the Wasatch 
formation and consisted of surficial deposits from the eroding Green River and Wasatch 
formations which make up White Mountain. The soil encountered indicated that there 
was adequate bedding material present. There was no groundwater encountered in the 
excavation, and the sulfates that were encountered can be considered the result of 
percolation of surficial run-off. As previously mentioned, there are sandstone outcrops to 
the east northeast of this location which could present problems when it becomes time to 
excavate through this area. Based on the cohesiveness and condition of the soil, the soil 
should be considered a Type B soil based on OSHA classification. 

BHP-3 

The excavation, BHP-3, was located approximately 100 feet north of the frontage 
road, as can be seen on the site map. The native soil encountered in the excavation was 
consistent throughout, and consisted of a lean clay which was slightly sandy and 
contained occasional, small gravels. As previously mentioned, an abandoned leachfield 
was encountered at a depth of 2.5 feet and extended to a depth of 5 feet. This excavation 
was also emplaced in the surficial deposits refered to in the description of BHP-2, and 
contained adequate bedding material. There was no groundwater encountered in the 
excavation, and there was no indication of any pre-existing, permanent water table. The 
slight indication of water present at any time is undoubtedly the result of the leachate 
from the leachfield. Mr. Wylie indicated that he had experienced difficulty with previous 
projects between the locations of BHP-2 and 3. He also indicated that in some of these 
locations, the problems were the result of gravel lenses that are present in some locations. 
The soil encountered in the excavation should be considered Type B soils based on 
OSHA classification. 

BHP-4 

BHP-4 was located approximately 100 yards west of the Aspen General 
Veterinary Clinic, and slightly north of Foothill Boulevard. The upper 2.6 feet consisted 
of the previously mentioned lean clay surficial deposits. The remaining interval, from 2.6 
feet to 8.0 feet consisted of slightly sandy, reddish brown lean clay. While there was no 



groundwater detected in this excavation, the moisture content of the soil increased with 
depth. The color change in the soil and the increase in moisture content probably indicate 
that the bottom of the excavation is in or nearing weathered bedrock and that groundwater 
may exist once competent material is reached. The depth of this interface is unknown at 
this point. This excavation was also located closest to the sandstone outcrops that exist 
between BHP-2 and 4, and should, therefore, be closest to the bedrock surface. Based on 
the cohesiveness and condition of the soil encountered, this soil should be treated a a 
Type B soil according to OSHA standards. 
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Project: Number: Excavation No. B H P-l 
Name: Nelson Engineering Sheet 1 of I -- --

Location: 1500' S of Bitter 
Backhoe Soil: ~a~e S8Q S!JQ~t: "L" Creek 

Rock: 
Excavated by: VJyIl.e ConsErucEl.on Elevation: Top of Hole: 
Logged by: M. Qyl~t~ky GroundWater: --
Remarks: 

Date Started: 8/29 CompJeted:8/ 2 9 
Time Started: -- Completed) 0 : 07 
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CAL=Califomia CON=Continous Sample 

SS=Split Spoon CORE=Core Sample Aspen Mountain, Inc. 
ST=Shelby Tube DS=Disturbed Bulk/Bag Sample 507 5th Street 
Depth to Bottom of Excavation: 8' Rock Springs, WY 82902-0932 



Project: Number: Excavation No. BHP-2 

Name: Sheet 1 of 1 
Ne]son Engineering --

Location: ~ 30' N-NW of MW 
Backhoe Soil: Case 580 Super "L" RS-13 

Rock: 
Excavated by: Wylie Construction Elevation: Top of Hole: 
Logged by: M. Duletsky GroundWater:~ 

Remarks: 
Date Started: 8/29 Completed: 8/29 
Time Started: __ Completed: 9: 46 

g Q) - -"'0 - 0 -= 0...0 z-..c: c E E '-' f/) 

a Q) f- 3: C» aJ >. a...Q Q) Q) Classification and Description w f/) a ..J we 
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- Clay (CL) - sl sandy, firm, 
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- (;::::- 13%) 
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CAL=Califomia CON=Continous Sample 

SS=Split Spoon CORE=Core Sample Aspen Mountain, Inc. 
ST=Shelby Tube DS=Disturbed Bulk/Bag Sample 507 5th Street 
Depth to Bottom of Excavation: 8' Rock Springs, WY 82902-0932 



Project: Number: Excavation No. BHP-3 

Name: Nelson Engineering Sheet --L of -1. 
Location: ~ 100 I N of tbe 

Backhoe Soil: Case 580 SUQer ilL" f:r::Qotag e :r::Qad 
Rock: 

Excavated by: Wylie Construction Elevation: Top of Hole: 
Logged by: M. Duletsky GroundWater: --
Remarks: 

Date Started:~ 9 Completed:..§.[£.9 
Time Started: 10: 3~ompleted: 10: 49 
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CAL=Caiifomia CON=Continous Sample 

SS=Split Spoon CORE=Core Sample Aspen Mountain, Inc. 
ST=Shelby Tube DS=Disturbed Bulk/Bag Sample 507 5th Street 
Depth to Bottom of Excavation: 8' Rock Springs, WY 82902-0932 



Project: Number: Excavation No. BHP-4 
Name: Nelson Engineering Sheet I of I --

Location: ;;:; lOa yds W of 
Backhoe Soil: Case 580 Super "L" 

lzet c]jrdc 
Rock: 

Excavated by: Wylie Construction Elevation: Top of Hole: 
Logged by: M. Duletsky GroundWater: --
Remarks: 

Date Started: 8/29 Completed: 8/29 
Time Started: 8: 30 Completed: 9: 54 
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CAL=Califomia CON=Continous Sample 

SS=Split Spoon CORE=Core Sample Aspen Mountain, Inc. 
ST=Shelby Tube DS=Disturbed Bulk/Bag Sample 507 5th Street 
Depth to Bottom of Excavation: 8' Rock Springs, WY 82902-0932 



VII.1 

VII. COST ESTIMATES AND PROJECT FINANCING 

Methodology 

Throughout the project scoping meetings, it was determined by the 

project sponsors (with the concurrence of representatives of the 

City of Rock Springs) that the improvements represented in this 

study specifically within the West and South Subareas, would, if 

implemented, result in a direct benefit to the existing overall 

Rock Springs water system infrastructure. As such, it was agreed 

that the cost of financing of those described improvements should 

legitimately be shared by all Rock Springs service area water users 

without any required financial participation from adjacent 

landowners. 

Within the North Subarea, it was felt that if the improvements were 

implemented, significant benefits would be realized by the adjacent 

landowners, particularly those who previously did not have access 

to the JPWB supply, either through public or private supply lines. 

In addition, within the North Subarea, it was felt that there was 

some degree of benefit realized by all Rock Springs water users, 

particularly from the standpoint of the anticipated timing of 

construction as discussed later in this report. In this regard, 

some degree of cost sharing between the North Subarea landowners 

and the aggregate of City water users was deemed appropriate. 

Within the Northwest Subarea, financing of improvements was felt to 

be the total responsibility of the benefitting adjacent landowners 

without direct City participation, at least at this time. 

For those improvements which met the criteria of providing a direct 

benefit to the overall Rock Springs system infrastructure, it was 

necessary to develop an equitable means of cost allocation among 

the relatively large number of water users based on water 

consumption quantities. The Rural Utilities Service (RUS) system 

of cost allocation based solely on service line size was initially 

considered, but was found to be cumbersome and somewhat inequitable 
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for use in larger municipalities. The RUS system was felt to 

oversimplify the cost allocation process by assuming that all taps 

of a given size utilized the same quantity of water, a condition 

known not to exist in Rock Springs. Historic meter readings from 

each service line (readily available from the Rock Springs Water 

Billing Department) were judged a more accurate means of gauging 

water consumption rates resulting in a more accurate means of 

future cost allocation. 

Moreover, the improvements envisioned under this report do not, 

according to the State RUS office in Casper, meet the basic 

eligibility requirements for financial assistance because the 

system being improved serves more than 10,000 people. (This 

statement assumes that the improvements, when completed, become a 

part of the overall Rock Springs water supply system. If, however, 

the improvements were to be owned and financed by the Westside 

Water and Sewer District as a separate entity, RUS eligibility 

would be met, at least to some degree, since the population served 

would then be less than 10,000). 

The method selected for cost allocation under this study is similar 

to the RUS system except in the definition of an "Equi valent 

Dwelling Unit" (EDU). As utilized herein, an EDU is defined as a 

single-family dwelling unit housing 2.77 people and consuming 250 

gallons of water per person per day (690 gallons per day; 251,850 

gallons per year), averaged over a one-year period. (Values for 

persons per dwelling unit and average daily water consumption rate 

taken from Forsgren Associates, Rock Springs Pipeline Level II 

Study, Phase 2, Final Report, 1989). By knowing the total yearly 

Ci ty-wide water consumption amounts (totaling all water meter 

readings) and dividing by 251, 850 gallons per year, one can 

determine the number of EDU's in the total Rock Springs system. 

Dividing the total annualized cost of an improvement by the number 

EDU's yields the yearly improvement cost per EDU. 
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The basic procedure used to calculate the number of EDU's in the 

Rock Springs Water Service Area directly follows. The procedure 

consists of determination of historical annual Rock Springs water 

consumption values, extrapolation of that data to predict future 

annual consumptive values, and dividing this value by the defined 

annual consumption values per EDU. 

A. Begin with the annual Rock Springs consumption quantities for 

calendar years 1996 (199, 940, 900 ft3
) and 1997 (199, 549, 

064 ft 3
) as obtained from the municipal water billing 

department. Round the average to 200,000,000 ft3 per year. 

This represents the total billed consumption for each year 

considering both the water revenue reports and irrigation 

revenue reports. 

B. Subtract from 200,000,000 ft 3 per year an average of 

25,000,000 ft3/year of water sold to SF Phosphates in 1996 and 

1997 through both the 2-inch and 6-inch meters. Although 

those water sales were made by the City in 1996, 1997, and 

1998, they may not be continued in the future. Since the 

object of this calculation is to predict the future number of 

EDU's available to finance improvements and the sales may not 

continue hereafter, they should be taken out of the total in 

order to provide a conservative result. 

C. Add a subjectively determined amount of additional water sales 

which may be made in the future to account for more water 

availabili ty when the new treatment plant is operational. 

Assumed at 15 percent of 1997 consumption totals for the 

months of June, July, and August (69,000,000 ft 3 x 1.15 = 

10, 000, 000 ft3
). 

D. Algebraically sum Item's A, B, and C above: 

200,000,000 trlyear - 25,000,000 trlyear + 10,000,000 trlyear = 185,000,000 trlyear 
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This value represents a conservative estimate of future billed 

yearly water consumption within the City system assuming no 

population growth. 

E. Convert the defined EDU yearly consumption rate ( 251,850 

gallons per year) to ft3 per year by dividing by 7.48 = 33,600 

ft3 /year. 

F. Divide 185,000,000 ft3/year by 33,600 ft3/year to determine the 

number of EDU's in the City system = 5,500 EDU's. This number 

will be divided into the total annualized cost for the 

improvements in each subarea to determine the estimated cost 

per year per EDU. 

VII.2 Cost Estimates and Project Financing by Subarea 

VII.2.1 West Subarea 

As previously discussed, the cost of all improvements in the West 

Subarea are to be distributed throughout the entire Rock Springs 

Water Service Area. Table VII-1 includes a listing of all project 

components wi thin the West Subarea and their estimated costs. 

Table VII-2 presents a Project Cost Totalization of all WWDC

eligible and non-eligible items. Table VII-3 presents a summation 

of yearly estimated costs per EDU required to finance the West 

Subarea improvements. 

VII.2.2 South Subarea 

As previously discussed, the cost of all improvements in the South 

Subarea are to be distributed throughout the entire Rock Springs 

Water Service Area. Table VII-4 includes a listing of all project 

components wi thin the South Subarea and their estimated costs. 

Table VII-5 presents a Project Cost Totalization of all WWDC

eligible and non-eligible items. Table VII-6 presents a summation 

of yearly estimated costs per EDU required to finance the South 

Subarea improvements. 
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Table VII-l 

Estimated Project Component Costs 

West Subarea 

I. L & L West Subdivision - Loop Completion 

1 .. 8" PVC Waterline; 
400 LF.@$22/LF $ 8,800 

2. Connection at Hydrant $ 1,000 
3. Connection to 20" Line; 2 @$9,000 $18,000 

Each consists of: 
a. 1-8" PRV @$4,000 
b. 1-8" Gate Valve @$1,000 
c. I-Concrete Vault @$3,000 
d. I-Hot Tap (20"xB") @$1,000 

4. Regravel Cul-de-Sac $ 1,000 

5. Seed Right-of-Way $ 1(000 

TOTAL L & L WEST SUBDIVISION - LOOP COMPLETION 

II. New 20-Inch Offset Water Line Under Highway 191 

1. 

2. 

3. 

4. 
5. 
6. 

42" Casing; 
200 LF @$380/LF $76,000 
20" PVC Carrier Pipe; 
200 LF @$60/LF $12,000 
20" PVC Water Line; 
200 LF @$65/LF (inc.4-45° elbows) $13,000 
20" Butterfly Valves; 2 @$4500 $ 9,000 
Connections to 20" AC; 2 @$2500 $ 5,000 
Reconnection of 6" Private AC Line: 
a. 20"x6" Tee $ 2,000 
b. 6" Gate Valve $ 1,000 
c. 6" PRV $ 4,000 
d. Concrete Vault $ 3,000 
e. Misc. Labor $ 1,500 

Subtotal Item 6 $11,500 

$ 29,800 



Table VII-1, C~nt. 

7. Reconnection of 12" AC: 
a. 20"x12" Tee $ 2,500 
b. 12" Gate Valve $ 1,400 
c. 12" PRV $ 8,500 
d. Concrete Vault $ 3,000 
e. Misc. Labor $ 2,000 

Subtotal Item 7 

TOTAL NEW 20-INCH OFFSET WATER LINE 

III. 

UNDER HIGHWAY 191 

West Subarea Loop Construction 

1. West Connection: 
a. 20" Butterfly; 

2 @$4,500/EA 
b. 10" Gate Valve 
c. 10" PRV 
d. 20"x10" Tee 
e. Concrete Vault 
f. Misc. Labor 

Subtotal Item 1 

2. East Connection: 
a. 10" Gate Valve 
b. 20"x10" Tee 
c. 10" PRV 
d. Concrete Vault 
e. Misc. Labor 

Subtotal Item 2 

3. 30" Casing; 2 bores, 
135 LF @$250/LF 

4. 10" PVC Water Line, 
4,885 LF @$28/LF 

5. 10" PVC Carrier Pipe; 
135 LF @$20/LF 

6. 10" Gate Valves; 
5 @$l,OOO/EA 

7. 6" Service Line; 
250 LF @$15/LF 

8. 6" Gate Valve 
9. Fire Hydrant Assembly; 

Inc. valve, hydrant, 30' 
of 6" line, 6 EA @$2,800 

$ 9,000 
$ 1,000 
$ 6,000 
$ 2,000 
$ 3,000 
$ 2 L 500 

$ 1,000 
$ 2,000 
$ 6,000 
$ 3,000 
$ 1 L 500 

$ 17,400 

$143,900 

$ 23,500 

$ 13,500 

$ 33,750 

$136,780 

$ 2,700 

$ 5,000 

$ 3,750 
$ 750 

$ 16,800 



Table VII-I, Cont. 

10. Service Line Connections 
(N. side of Frontage Rd.) 
10 EA @$300 

11. Service Line Connections 
(S. side of Frontage Rd.; 
WWDC-ineligible) 

12. Reseeding 
13. Gravel Surfacing Replacement 
14. Asphalt Replacement 

$ 3,000 

$ 10,000 
$ 1,500 
$ 5,000 
$ 15,000 

TOTAL WEST SUBAREA LOOP CONSTRUCTION 

TOTAL ESTIMATED PROJECT COMPONENT COSTS - WEST SUBAREA 

$271,030 

$444,730 



Table VII-2 

ESTIMATED PROJECT COST TOTALIZATION - WEST SUBAREA 

Work Item WWDC Eligible WWDC 
Const. Items Non-Const. Items In-eligible 

Preparation ot Final Designs and Specifications $52,000 

Permitting and Litigation $3,000 

Legal Fees $1,500 

Acquisition ot Access and Right-ot-Way $3,500 

Project Components: 

1) Land L West Subdivision - Loop Completion $29,800 

2) 20" Offset Water Line Under Hwy 191 $143,900 

3) West Subarea - Loop Construction $261,030 

a) Service Line Rerouting $10,000 

Construction Cost-Subtotal #1 $434,730 

Construction Engineering Costs (Subtotal #1 x 10%) $43,473 

Subtotal #2 $478,203 

Construction Contingency (Subtotal #2 x 15%) $71,730 

Construction and Non-Construction Totals $549,933 $60,000 

--Project Cost Total WWDC Eligible >. .............« ..............• (Const. Total + Non-Const. Total) 

Project Cost Total WWDC Ineligible $10,000 
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Table VII-3 

ESTIMATED COST PER ROCK SPRINGS EDU - WEST SUBAREA 

Item Value 

Project Cost Total 0NWDC eligible) from 
$609,933 

Table VII-2 

Assume 50% WWDC Grant $304,967 

WWDC Loan Amount $304,967 

Per Year Cost 

Yearly Debt Service Payment On Loan 
$24,968 

Assume 7.25% for 30 years 

Operation and Maintenance $2,500 

Replacement Cost1 $12,200 

Total Yearly Cost 2 $39,668 

Total Yearly Cost Per EDU 

(Assume 5500 EDU's) $7.21 

Notes: 

1. Assumes Recovery of Project Cost Total over 50 year economic life at 00/0 
annual rate of return. 

2. Calculated cost per year does not include the initial cost of WWDC Ineligible items in 
Table VII-2. 

98112 rkspgswater; Table VII-3 



Table VII-4 

Estimated Project Component Costs 

South Subarea 

I. South Loop Completion 

1. 
2. 

3. 
4. 
S. 
6. 

12" PVC Pipe; 3200 LF @$30/LF 
20" Connection: 
a. 20"xI2" Tee 
b. 20" Butterfly 
c. 12" Gate Valve 
d. 12" PRV 
e. Concrete Vault 
f. Misc. Labor 

Subtotal Item 2 

Connection at Existing 12" 
12" Gate Valves; 2 @$1,400 

$2,000 
$4,SOO 
$1,400 
$8,SOO 
$3,000 
$2.S00 

Fire Hydrant Assembly; 2 @$2,200/EA 
Reseeding 

TOTAL ESTIMATED PROJECT COMPONENT COSTS 
SOUTH SUBAREA 

$ 96,000 

$ 21,900 

$ 1,000 
$ 2,800 
$ 4,400 
$ SOO 

$126,600 



Table VII-5 

ESTIMATED PROJECT COST TOTALIZATION - SOUTH SUBAREA 

Work Item WWDC Eligible WWDC 

Const. Items Non-Const. Items In-eligible 

Preparation ot Final Designs and Specifications $15,000 

Permitting and Litigation $4,000 

Legal Fees $1,500 

Acquisition ot Access and Right-ot-Way $2,000 

Project Components: 

1) South Subarea - Loop Completion $126,600 

Construction Cost-Subtotal #1 $126,600 

Construction Engineering Costs (Subtotal #1 x 10%) $12,660 

Subtotal #2 $139,260 

Construction Contingency (Subtotal #2 x 15%) $20,889 

Construction and Non-Construction Totals $160,149 $22,500 

Project Cost Total WWDC Eligible --(Const. Total + Non-Const. Total) 

Project Cost Total WWDC Ineligible 

08112rkspgswaler; Table VII-5 



Table VII-6 

CALCULATED COST PER ROCK SPRINGS EDU - SOUTH SUBAREA 

Item Value 

Project Cost Total (WWDC eligible) from 
$182,649 

Table VII-5 

Assume 60% WWDC Grant $109,589.40 

WWDC Loan Amount $73,060 

Per Year Cost 

Yearly Debt Service Payment On Loan 
$5,975 

Assume 7.25% for 30 years 

Operation and Maintenance $1,500 

Replacement Cost1 $3,650 

Total Yearly Cost $11,125 

Total Yearly Cost Per EDU 

(Assume 5500 EDU's) $2.02 

Notes: 

1. Assumes Recovery of Project Cost Total over 50 year economic life at 00/0 
annual rate of retum. 

98112 rl<spgswater; Table Vl/~ 



VII.2.3 North Subarea 

Discussions in this report up to this point have centered around 

construction of the entire North Subarea Loop as shown on Figure V-

3. Concurrent with the execution of this study, the City of Rock 

Springs has laid the preliminary groundwork for a Local Improvement 

District to construct, among other facilities, the easterly portion 

of the North Subarea Loop. Pending finalization of the Improvement 

District, construction of the proposed 12-inch loop from the tie-on 

point on the existing IS-inch line at the east end of the North 

Subarea to Node J-6 as shown on Figure V-3 is planned. The cost of 

the water line is expected to be borne by the adjacent landowners 

with possible financial assistance from applicable State agencies 

other than WWDC. 

Gi ven the probability that formation of the Local Improvement 

District will be finalized in the near future, only the westerly 

portion of the loop from the tie-on at the 20-inch line to Node J-6 

will remain to be completed. The financing structure which follows 

assumes this to be the case. It is also assumed that 50 percent of 

the total project cost will be provided by adjacent landowners, 60 

percent of the remainder funded by a WWDC grant, and 40 percent 

financed by a WWDC loan distributed through the entire Rock Springs 

Water Service Area. Admi ttedly , this private/public split is 

subjective in nature and may require negotiated refinement between 

all parties at a later date. It does, however, provide a starting 

point for future discussions relative to overall project financing. 

Table VII-7 includes a listing of all project components for the 

westerly portion of the loop in the North Subarea and their 

estimated costs. Table VII-8 presents a Project Cost Totalization 

of all WWDC-eligible and non-eligible items. Table VII-9 presents 

the assumed financial split as discussed above, culminating with 

the estimated yearly costs per City of Rock Springs EDU. 
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Table VII-7 

Estimated Project Component Costs 

North Subarea 

I. North Loop Completion 

1. 30" Steel Bore Casing; 
400 LF @$275/LF $110,000 

2. 12" PVC Water Line; 
5,840 LF @$30jLF $175,200 

3. 12" PVC Carrier Pipe; 
400 LF @$30jLF $ 12,000 

4. 20" Connection: 
a. 20"x12"Tee $ 2,000 
b. 20" Butterfly Valves; 

2 @$4,500 $ 9,000 
c. 12" Gate Valve $ 1,400 
d. 12" PRV $ 8,500 
e. Concrete Vault $ 3,000 
f. Misc. Labor $ 3,000 

Subtotal Item 4 $ 26,900 

5. 12" Gate Valves; 
5 @$1,400 $ 7,000 

6. Fire Hydrant Assembly; 
6 @$2,200 $ 13,200 

7. Reseeding $ 1,000 
8. Gravel Surface Restoration $ 7,500 

TOTAL ESTIMATED PROJECT COMPONENT COSTS 
NORTH SUBAREA $352,800 



Table VII-8 

ESTIMATED PROJECT COST TOTALIZATION - NORTH SUBAREA 

Work Item WWOC Eligible WWOC 

Const. Items Non-Const. Items In-eligible 

Preparation of Final Designs and Specifications $45,000 

Permitting and Litigation $3,000 

Legal Fees $3,000 

Acquisition of Access and Right-of-Way $5,500 

Project Components: 

1) North Subarea - Loop Completion $352,800 

Construction Cost-Subtotal #1 $352,800 

Construction Engineering Costs (Subtotal #1 x 10%) $35,280 

Subtotal #2 $388,080 

Construction Contingency (Subtotal #2 x 15%) $58,212 

Construction and Non-Construction Totals $446,292 $56,500 

Project Cost Total WWDC Eligible -(Const. Total + Non-Const. Total) 

Project Cost Total WWDC Ineligible 

98112rl<spgswaler; Table VII-8 



Table VII-9 

ASSUMED FINANCIAL SPLIT ESTIMATE - NORTH SUBAREA 

Item Value 

Project Cost Total (VVWDC eligible) from 
$502,792 

Table VII-8 

Assume 50% Cost Share by adjacent landowners $251,396 

Remaining Project Cost $251,396 

Assume 60% WWDC Grant $150,838 

WWDC Loan Amount $100,558 

Per Year Cost 

Yearly Debt Service Payment On Loan 
$8,180 

Assume 7.25% for 30 years 

Operation and Maintenance $2,000 

Replacement Cost1 $10,050 

Total Yearly Cost $20,230 

Total Yearly Cost Per City of Rock Springs EDU 

(Assume 5500 EDU's) $3.68 

Notes: 

1. Assumes Recovery of Project Cost Total over 50 year economic life at 0% 
annual rate of return. 

98112rkspgswater, Table VIf..9 



VII.2.4 Northwest Subarea 

The City of Rock Springs has indicated no present desire in 

financing a portion of the loop line in the Northwest Subarea, 

leaving the total responsibility to the adjacent landowners. 

(Without a public sponsor, the WWDC will not participate in the 

project). For this reason, a financing plan for the Northwest Loop 

is not included herein. Table VII-lO, however, has been prepared 

and provides estimated project component costs for the loop line as 

shown in Figure V-4. This information should be of some benefit to 

the adjacent landowners in evaluation of their ability to fund the 

construction. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Table VII-10 

Estimated Project Component Costs 

Northwest Subarea 

Right-of-Way Acquisition $ 9,000 

30" Casing, Bored; 410 LF @$275/LF $112,750 

10" Carrier Pipe; 410 LF @$20/LF $ 8,200 

10" Water Line; 9,000 LF @$25/LF $225,000 

End Connections $ 1,000 

10" Gate Valves; 5 @$l,OOO/EA $ 5,000 

Fire Hydrant Assembly; 5 @$2,200/EA $ 11,000 

Reseeding $ 1,000 

Gravel Surfacing Replacement $ 51. 000 

TOTAL ESTIMATED PROJECT COMPONENT COSTS 

NORTHWEST SUBAREA $377,950 



VIII. PROJECT RECOMMENDATIONS 

VIII.1 Affordability of Project Financing 

By utilization of the financing arrangements set forth in this 

report and summing costs per EDU for the improvements in the West, 

South, and North Subareas, the total rate payer cost per EDU 

calculates to approximately $13 per year, or slightly more than $1 

per month. It is important to note that this projected increase is 

only directly applicable to an "EDU" as defined within this report; 

a household with 2.77 occupants utilizing an average of 250 gallons 

of water per person per day over a year's period of time. Using 

this definition and applying the current residential rate schedule 

for City of Rock Springs, an EDU water user would be paying 

approximately $50 per month without the financing of the 

improvements described herein. The effect of the improvements 

would result in slightly more than a two-percent increase in the 

EDU monthly water bill, a nominal amount compared to benefits 

received. 

Discussions of any rate increase, however, must consider the 

effects on elderly and/or low income rate payers. It must be noted 

that households within this category will more than likely 

represent a fractional part of the defined EDU and, as such, will 

pay less than the estimated $1 per month increase. The beauty of 

the financing system as devised is that the project costs are paid 

by all water users based solely on their consumption rates, not on 

the size of the tap as would be required under the RUS-funding 

system. 

VIII.2 Prioritization of Improvements 

It is recommended that the improvements within the West Subarea 

should be considered of 'priority one' importance. These 

improvements will result in necessary system rehabilitation of 

antiquated facilities which will increase the level of service to 
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a significant number of existing water users, both within the 

West Subarea as well as to the 20-inch transmission line which 

serves the entire Rock Springs rate base. 

The improvements within the South and North Subareas may be 

considered 'priority two' only because they are not 

rehabilitative in the same terms as the West Subarea. They will, 

however, result in improved system water quality, increased fire 

protection, lower operational costs, and expansion of the system 

to include additional users. The desired improvements within the 

North Subarea become less important if the local improvement 

district is not successful in construction of the easterly 

portion of the North Subarea Loop Line. 

VIII.3 Resolution From the City of Rock Springs 

After review of the draft copy of this report, the Rock Springs 

City Council passed a resolution approving and supporting an 

immediate application for grant and loan funding to the WWDC for 

the transmission system upgrade as identified within this report. 

Personnel from the JPWB suggested that the resolution be included 

herein; a copy of said resolution immediately follows. 
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RESOLUTION NO. 98-13& 

~~t~\NG. 
~so~ 

oc~ \ 6 \<)<)& 

R'ECENEO 
A RESOLUTION AUTHORIZING THE CITY OF ROCK SPRINGS, TO APPROVE AND 

SUPPORT AN APPLICATION FOR GRANT AND LOh~ FUNDING TO BE 
SUBMITTED BY THE GREEN RIVER-ROCK SPRINGS-SWEETWATER 
COUNTY JOINT POWERS WATER BOARD, TO THE WYOMING WATER 
DEVELOPMENT COMMISSION. 

WHEREAS, said grant and loan funds are requested for 
water transmission and supply projects identified in the 
Westside/Rock Springs Water Supply Project Level II Study funded by 
the Commission; and 

WHEREAS, said grant and loan funding is requested for 
projects to rehabilitate antiquated tral-smission and supply lines, 
improve the transmission system, adding lines to loop the system, 
eliminating dead-end lines which create water supply quality issues 
and allow for additional transmission and supply; and 

WHEREAS, it is considered that the best interests of said 
City will be served by applying for said grant and loan funds. 

NOW, THEREFORE, BE IT RESOLVED BY THE GOVERNING BODY OF 
THE CITY OF ROCK SPRINGS, STATE OF WYOMING: 

Section 1. That the City of Rock Springs hereby gives 
its approval and support of an application for grant and loan 
funding to be submitted by the Green River-Rock Springs-Sweetwater 
County Joint Powers Water Board to the Wyoming Water Development 
Conunission. 

PASSED AND APPROVED this 
.-d. 

4'- day of C'<:\c'?.':R..,. 

1998. 

Attest: 



THE STATE OF WYOMING 
COUNTY OF SWEETWATER ss. 
CITY OF ROCK SPRINGS 

I, Paul S. Oblock, Mayor of the City of Rock Springs, Wyoming, 
do hereby proclaim that the above and foregoing Resolution of the 
City of Rock Springs, was, on the date thereof, duly and regularly 
passed and approved by the City Council of said City of Rock 
Springs, and by the Clerk of said City, and I do hereby proclaim 
the same to be in full force and effect from and after the date of 
its passage and approval. 

THE STATE OF WYOMING 
COUNTY OF SWEETWATER 
CITY OF ROCK SPRINGS 

ss. 

Annette M. Johnson Deputy 
I, £:t:X1d~~~Dc~;c{:<Re~~n, / City Clerk of the City of Rock 

Springs, Wyoming, do hereby certify that on this 6th day of 
October , 1998, the foregoing Resolution of the City of 

Rock Springs was proclaimed by ~he Mayor of the City to be in full 
force and effect from and after the passage thereof as set forth in 
said Resolution, and that the same was posted by me in the office 
of the City Clerk as directed by the City Council on the __ 6~t~~~ __ _ 
day of October , 1998, at 9:00 p.m. on said day. 
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