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Project Overview 

The City of Laramie's distribution system is comprised of five pressure zones. Laramie is supplied 
with both treated surface water and groundwater. Currently, all of the City's sources of supply 
feed into the lowest pressure zone, Zone 1. 

Two transmission pipelines, with diameters of 20 and 24-inches, supply water from a treatment 
plant, located approximately 20 miles west of Laramie. These pipelines follow a route along 
Highway 230, from the treatment plant, to the City. The 24-inch diameter pipeline feeds an 8 Mg 
reservoir whereas the 20-inch diameter pipeline is connected directly to the distribution system. At 
this time, the City is capable of conveying a maximum of approximately 7.0 Mgd from the 
treatment plant. The plant has 0.5 Mg clear well storage. The City is planning future treatment 
and transmission upgrades to provide for increased supply up to 15.5 Mgd. 

Existing groundwater supplies included the Pope, Soldier Springs and Turner well fields. 
Groundwater is conveyed to the Zone 1 distribution system via a 16-inch transmission pipeline from 
the Pope and Soldier Springs wells. Water pumped from the Turner well field is piped to the 8 Mg 
storage reservoir. In addition to the above groundwater sources, the City is presently working to 
develop a new source of supply called the Spur Well Project. The Spur Well project is being funded 
by the Water Development Commission. The Spur Project will provide peaking capacity to the 
pressure Zone 2 on the east side of the City during maximum-day demand periods. 

In June of 1998 Banner Associates contracted with the Wyoming Water Development Commission 
to perform a conceptual level investigation of the feasibility and cost for water system 
improvements to the Laramie West area. Improvements to the existing water supply system are 
needed to provide for peak demand and fire flow conditions on the west side of Laramie (see Figure 
1). The improvements to be investigated included a new storage facility, transmission pipeline and 
appurtenant facilities needed to provide improved service for the next 30 years. 

The Laramie Airport Joint Powers Board recently received tax based funding for construction of a 
storage reservoir, needed to provide fire flows, required for continued expansion of facility 
operations. The Laramie West Project evaluates the cost and feasibility for the City of Laramie to 
join with the Airport to construct a project that would also provide for expanded service and fire 
protection both within the City and at outlying areas along Wyoming Highways 130 and 230. 

This report presents conceptual level planning and opinions of probable construction costs needed 
as basis for advancement of the Laramie West Project to Level III. Four alternative improvement 
plans were evaluated. Alternative No.1, Elevated (Zone 2 +) Storage Located at the Airport, was 
determined to have the least cost and is recommended for advancement to Level III. Table 1 
summarizes the City's financial obligations for this alternative. 

Table 1 
Estimated Financial Obligation for the Recommended Alternative 

Conceptual Level Probable Construction Cost 
less cost shared by the Laramie Regional Airport 

Amount eligible for 60/40 WWDC funding 

Estimated annual payment at 7 Y4 % interest over 20 years 

$3,504,655 
$ 500,000 

$3,004,655 

$ 115,661 
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Service Area, Population and Water Usage 

Population growth projections presented in City of Laramie Water Supply Master Plan, Level I 
(WWC, 1995) were assessed based on current projections from the Wyoming Department of 
Administration and Information (DAI). The Level I Master Plan made projections for the period from 
1995 to 2045 based on U.S. Census reports from 1930 through 1990. The Master Plan projection, 
as compared with a projection based on one percent growth and the current DAI forecast, is 
presented in Figure 2. 
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The City of Laramie provided water consumption records for the period from 1995 through 1997. 
These records were analyzed to assess, and if necessary, update the Master Plan projections. 
Table 2 summarizes the demands used as a basis for evaluation of this project. 

Table 2 
Water Demands for the Laramie West Alternative Analysis 

Jun - Aug Current-day Conditions Jun - Aug 30-year Projection 

Zone Average Day Peak Day Peak Hour Average Day Peak Day Peak Hour 
(Mgd) (Mgd) (Mgd) (Mgd) (Mgd) (Mgd) 

1 4.93 6.46 9.40 6.24 8.18 11.90 

2 5.92 7.40 9.04 7.99 13.32 18.79 
3 + 4 + 5 0.87 0.97 1.55 1.87 3.57 5.03 
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During development of the population and water demand projections all of the Laramie area was 
examined with special attention given to new demands and potential growth in pressure Zones 1 
and 2. 

Fire Flow Requirements 

An overriding reason for the importance of the Laramie West Project is the need to overcome fire 
flow deficiencies on the west side of the City and at the Laramie Regional Airport. The Airport is 
currently restrained from further developing its property because of inadequate fire flow capability. 
The Laramie Fire Department (LFD) has required that the Airport construct infrastructure capable of 
providing a 4,000 gallons per minute (gpm) minimum fire flow with duration of two (2) hours before 
any new development can occur. 

The west side of Laramie also has areas which cannot meet legislated fire flows. A computer model 
of the City's water supply system was used to evaluate areas which have inadequate fire flows. 
Figure 3 presents predicted fire flows at representative intersections in west Laramie. The analysis 
showed that some areas requiring 4000 gpm fire flow cannot presently be served. Based on 
recent and projected new demands being placed on the City's water supply system, predicted fire 
flows for the liDo-Nothing" Alternative were also evaluated. Model predictions (shown in Figure 3) 
indicate that increasing water demands will continue to adversely impact the City's capability to 
meet legislated fire flows on the west side of Laramie. 

Evaluate System Supply, Protection and Treatment 

Planning for alternatives included under this study incorporated conversion of the distribution 
system for the west side of Laramie from pressure Zone 1 to Zone 2. It was believed raising the 
zone pressure would best address future inadequate fire flow rate capacity in the west Laramie 
area. 

A needs analysis for additional clearwell storage at the water treatment plant was also completed 
for this project. Based on the effective capacity of the clearwell to provide storage to meet 
emergency demands, it was concluded that storage improvements for the Laramie West Project 
should consider a provision, if possible, to provide for an emergency supply to demands along the 
Highway 230 corridor. 

Alternatives Analysis 

Four alternative improvement plans were evaluated. The improvement plan for Alternative No.1, 
the recommended alternative, includes a 600,000 gallon elevated storage tank located at the 
Laramie Regional Airport (see Figure 4). An 18-inch diameter looped transmission line routed along 
Wyoming Highway 130 is proposed to provide peak fire flow capacity from storage tank to 
Laramie's distribution system at the west side of the City. A new pump station, located on the 
Grant Street main, will provide a second direction of feed to the west Laramie distribution system. 
Improvements to the existing "University" pump station, which serves the Airport, are also provided 
in the improvement plan. 

The recommended improvement plan will raise the level of service on the west side of Laramie from 
pressure Zone 1 up to pressure Zone 2. The Laramie Regional Airport will be maintained at its 
existing Zone 2 + pressure level. The elevated storage tank will provide for needed 2-hour, 4,000 
gpm fire flow requirements at both the Airport and in west Laramie. The project will also provide 
equalization storage for the projected 30-year peak hour demands. A pressure regulating valve 
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(PRV) installed on the Laramie West Transmission Loop will provide pressure Zone 2 supply to an 
area east of the Airport, including most of west Laramie. The storage tank will be supplied via the 
"University" pump station and existing 10-inch Airport pipeline located southeast of Laramie 
adjacent to Highway 130 near the University Stockfarm. A new PRV and appurtenant piping will 
be installed in the University Pump Station to allow back-feed to the pressure Zone 1 service at 
times when the water treatment plant is out of service. 

The improvement plan for Alternative No. 2 was similar to the plan for Alternative No. 1 described 
above, except that the elevated storage tank was located at a site intermediate between the 
Airport and the west side of Laramie. This alternative also differed from Alternative No. 1 in that 
the tank elevation was lowered to an elevation established to directly supply Zone 2 service to 
west Laramie, precluding the need for a PRV in the Laramie West Transmission Loop. Because of 
the lower tank elevation, booster and fire flow pumps were needed to supply the Airport. Probable 
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construction costs for this alternative exceeded those for Alternative No. 1 by approximately 
$430,000. 

Alternative No.3 was identical to Alternative No.2 except that the storage tank was located at the 
Airport. Locating the tank at the Airport allowed all of the Laramie West Transmission Loop to be 
part of pressure Zone 2. Under this improvement plan, a booster and fire flow pump station would 
be established to a separate Zone 2 + pressure system for service to the Airport. Probable 
construction costs for Alternative No. 3 exceeded the costs projected for Alternative No. 1 by 
approximately $350,000. 

Alternative No. 4 regarded a modification of Alternative No. 1 to determine the feasibility of 
eliminating the Grant Street Pump Station. Evaluation of this alternative determined that fire flow 
demand in west Laramie could be satisfied without the Grant Street pump station. However, 
providing the capability of serving maximum-day demands to the west side of Laramie only from 
the Laramie West Transmission Loop required substantial improvements to the University pump 
station. The costs for needed improvements to the University pump station under this alternative, 
exceeded the cost for construction of the Grant Street pump station. Probable construction costs 
for this alternative exceeded costs for Alternative No. 1 by approximately $40,000. 

The recommended alternative has several important advantages over the other alternatives. Most 
significantly, it is the apparent least cost alternative. The reduced cost of this alternative results 
primarily because a fire pump station is not needed in order to meet fire flow requirements at the 
Airport. Another important benefit of the recommended alternative is that the pressure established 
in the existing distribution system in west Laramie can be better controlled. If a concern exists 
about the capability of a portion of the existing distribution system to operate under a Zone 2 
equivalent pressure, the system pressure can be maintained at a lesser pressure by means of the 
PRV valve on the 18-inch Transmission Loop. 

Although capital construction costs for recommended alternative are lower, the improvement plan 
does entail higher ongoing pumping costs. An analysis was performed to estimate incremental 
pumping costs associated with this alternative. Based on the applicable rate schedule for the 
University Pump Station provided by Pacific Power, annual pumping costs are estimated to be less 
than $5,000. The present value of this annual pumping cost over 30 years at 5% interest is 
approximately $77,000. Thus, the savings in capital construction costs for this alternative, as 
compared to Alternatives No.'s 2 and 3, should more than offset increased operating costs over a 
30 year period. 

The chief drawback of the recommended alternative is its reliance on the existing 10-inch Airport 
pipeline as a means of re-supplying to storage tank at the Airport. However, a recent evaluation of 
the pipeline by a corrosion control specialist retained by the City suggested this pipeline probably 
has a life expectancy of at least 10 to 15 more years. Furthermore, it does not appear that flow 
velocity in the 10-inch pipeline under the recommend alternative will be excessive, even under the 
predicted worst-case fire-flow demand conditions. 

Conceptual Plan and Cost Estimate 

A plan of the needed system improvements is presented in Figure 4. Construction of several 
pressure reduction valves (PRV) and control valves would be needed to implement this improvement 
plan. A PRV in the 18-inch Laramie West Transmission Loop is require_d to provide service to 
Laramie's distribution system. Without this PRV valve the pressure in the City's distribution 
system would be too high. Another PRV valve is needed in the existing 10-inch Airport pipeline in 
order to provide a capability to back-feed the 24-inch transmission pipeline from the water 
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treatment plant. Installation of a new PRV valve is also proposed for the eXisting 12-inch 
distribution main along Pierce Street near the northern limit of the new pressure Zone 2 (see Figure 
4). This PRV would provide capability to augment needed 4000 gpm fire flows in pressure Zone 1 
to the north. 

Figure 5 presents a conceptual plan for project improvements. Significant improvements to the 
University Pump Station will be needed. This pump station is currently used to supply existing 
potable water demands at the Airport. Because this pump station would provide the only means of 
re-supplying the storage tank, three new pumps, appurtenances and back-up power supply are 
needed. The two existing pumps at this station would be replaced. Installation of these 
improvements would also require modifications to the existing pump house. Based on a field 
review of the existing pump house it appears feasible to expand the facility as shown in the 
conceptual plan. 

The opinion of probable cost for the project is $3,504,655 as shown in Table 3. 

Do-Nothing Alternative 

If the Laramie West Water Supply project is not advanced to Level III, the Airport Board will most 
likely go ahead with development of a smaller storage project sized solely to meet fire flow 
requirements at the Airport. Under the design proposal submitted to the Airport, the City of 
Laramie will lose the opportunity to share costs to: 

1. remedy inadequate fire flow capability on the west side of Laramie (see Figure 
3)' 

2. improve the service pressure to west Laramie, 
3. provide needed emergency storage for extraterritorial demand along Highway 

230, and 
4. prepare for increasing demands for water associated with anticipated growth on 

the west side of the City. 

In addition, the City would still need to take responsibility for the smaller system in order to provide 
that the water drained from the tank, under the proposed drain/fill cycle operation, was managed to 
maintain the water quality standards of the City as a whole. 

Economic Analysis and Project Financing 

The City is capable of financing and maintaining the proposed water project over its service life, 
provided revenues and expenses remain generally as projected. 

The total operating budget for the City of Laramie for the period July 1, 1998 through June 30, 
1999 is $ 27,227,354. The City's water fund expenditures amount to approximately 21 percent of 
the City's total budget. Total City revenues are $28,273,340. The water fund operating revenues 
amount to approximately 7.5 percent of the City's total revenue. The budgeted annual operating 
expenses for the Water Fund amount to $ 2,385,768 and, for purposes of this analysis, are 
projected to remain unchanged over the coming 5 year budget forecast period. 

The City operates its water system using revenue obtained directly from the sale of treated water 
to its citizens. This financial analysis assumes that the City will continue to operate its water 
system solely under the separate enterprise fund accounting system and that revenues and 
expenditures for items listed in general fund accounts will not impact the water fund in future 
years. 
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Table 3 

LARAMIE WEST WATER SUPPLY PROJECT 
OPINION OF PROBABLE CONSTRUCTION COST 
ALTERNATIVE NO.1 - ELEVATED (ZONE 2+) STORAGE LOCATED AT AIRPORT 

UNIT ITEM 
ITEM DESCRIPTION QUANTITY UNIT COST COST 

MOBILIZA TION LS $200,000 $200,000 

STORAGE RESERVOIR 
ELEVATED STORAGE TANK 0.6 MG $1,000,000 $600,000 
TANK FOUNDATION LS $125,000 $125,000 

LARAMIE WEST TRANSMISSION LOOP 
FURNISH AND INSTALL 18-INCH PVC 16000 LF $50 $800,000 
PIPE BEDDING 3000 CY $25 $75,000 
VALVES & APPURTENANCES LS $220,000 $220,000 
SCADA & TELEMETRY LS $15,000 $15,000 
HIGHWAY BORE 100 LF $200 $20,000 
CONNECT TO CITY DISTRIBUTION SYSTEM 1 LS $40,000 $40,000 
RESTORE DISTURBANCES 18 AC $1,500 $27,000 

GRANT STREET PUMP STATION 
PUMP HOUSE LS $50,000 $50,000 
15 HP PUMP, MOTOR, CONTROLS 

AND APPURTENANCES 3 EA $20,000 $60,000 
VALVES AND APPURTENANCES LS $30,000 $30,000 
SCADA & TELEMETRY LS $25,000 $25,000 
POWER INSTALLATION LS $5,000 $5,000 
BACKUP POWER LS $30,000 $30,000 

UNIVERSITY PUMP STATION 
PUMP HOUSE MODIFICATIONS 1 LS $50,000 $50,000 
15 HP PUMP, MOTOR & CONTROLS 3 EA $20,000 $60,000 
VALVES AND APPURTENANCES LS $30,000 $30,000 
SCADA & TELEMETRY LS $25,000 $25,000 
BACKUP POWER LS $60,000 $60,000 

CONSTRUCTION COST SUBTOTAL (CCS) $2,547,000 

ENGINEERING COSTS (CCS X 10%) $254,700 

SUBTOTAL #2 $2,801,700 

CONTINGENCY (SUBTOTAL #2 X 15%) $420,255 

CONSTRUCTION COST SUBTOTAL $3,221,955 

PREPARE FINAL DESIGN AND SPECIFICATION 
(CCS X 10%) $254,700 

PERMITTING & MITIGATION $10,000 

ACQUISITION OF ACCESS & ROW 18 AC $1,000 $18,000 

PROJECT COST TOTAL $3,504,655 

BANNER ASSOCIATES, INC. 10 



Under the recommended alternative, the City of Laramie would construct water system 
improvements that will cost $3,504,655. The Airport Board has indicated a willingness to join with 
the City and fund $500,000 towards construction of the project. Assuming the project will be 
financed with a Wyoming Water Development Commission 60% grant and a 40% loan, with the 
loan portion financed at 7 % % over 20 years, annual principal and interest charges for the loan 
portion would be $115,661 . All funds used to repay the loan are proposed to be derived solely from 
the sale of water to the City's customers. The annual debt payment for the Laramie West Project 
will require revenue from $0.06 per 1000 gallons of water sold. 

Concurrent with this project, the City will have debt service to the Water Development Commission 
for three other projects; (1) the Spur Well Project, a new development project; (2) the Water Supply 
Rehabilitation, a rehabilitation project; and, (3) the Laramie 24-inch Transmission Pipeline Project, a 
rehabilitation project. Table 4 presents a projection of the financial impact of the Laramie West 
Water Supply Project on the City's Water Fund. The figures shown in Table 4 do not reflect a 
budget reserve or inflation in operation costs with time. The table also incorporates a zero growth 
assumption. 

Project benefits are projected to be realized during the 1999-2000 fiscal year with the first loan 
payment due in December, 2001. A minimum rate increase from $0.91 per thousand to 
approximately $1 .03 per thousand will be needed during the first year project benefits are realized 
(2000-2001). Of this $0.12 increase, approximately $0.06 will be needed to fund the Laramie 
West Water Supply Project. Subsequent to 2001, the projected revenue is shown to be adequate 
to support ongoing debt service payments for this project as well as WWDC loans associated with 
the Rehabilitation, Spur Well and 24-inch Transmission Rehabilitation Projects. 
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Table 4 
Budget Forecast and Rate Schedule 

Year 1998-99 1999-2000 2000-01 2001-02 Unscheduled 
PROJECTED REVENUES 

Carry-over $0 $268,582 $185,205 $23,277 $42,855 
Operating (assuming zero growth) $2,039,500 $2,039,500 $2,039,500 $2,270,994 $2,270,994 
Miscellaneous $20,100 $20,100 $20,100 $20,100 $20,100 
Non-Operating Revenues 

1998 -99 City Budget $3,576,700 
Projected revenue excluding WWDC Projects $1,199,700 $1,199,700 $1,199,700 $1,199,700 
WWDC Rehabilitation Project 
WWDC Spur Well $4,444,445 
WWDC 24-inch Transmission Rehabilitation $4,945,000 
Laramie West Water Supply $3,238,480 

Annual Water Billings (Mg) 1929.12 1929.12 1929.12 1929.12 1929.12 
Rate Increase ($ per 1000 gal) $0.00 $0.00 $0.12 $0.00 $0.00 
Total Demand Charge ($ per 1000 gal) $0.91 $0.91 $1.03 $1.03 $1.03 
New Revenue $0 $0 $231,494 $0 $0 

TOTAL REVENUES $5,636,300 $7,972,327 $8,620,999 $6,752,551 $3,533,649 

PROJECTED EXPENDITURES 
Operations 

Administration $2,621,783 $4,914,228 $5,414,783 $3,708,263 $469,783 
Pumping & Wells $535,284 $535,284 $535,284 $535,284 $535,284 
Water Filter Treatment Plant $645,980 $645,980 $645,980 $645,980 $645,980 
Transmission & Distribution $781,241 $781,241 $781,241 $781,241 $781,241 
Meters $323,393 $323,393 $323,393 $323,393 $323,393 
Buildings & Grounds $40,900 $40,900 $40,900 $40,900 $40,900 
Water Rights $144,137 $144,137 $144,137 $144,137 $144,137 

Total Operations $5,092,718 $7,385,163 $7,885,718 $6,179,198 $2,940,718 

Debt Service 
Monolith Ranch $275,000 $337,575 $539,700 

WWDC Rehabilitation Project $64,384 $64,384 $64,384 $64,384 

WWDC Spur Well $107,920 $107,920 $107,920 

WWDC 24-inch Transmission Rehabilitation $242,533 $242,533 
Laramie West Water Supply $115,661 $115,661 

Total Debt Service $275,000 $401,959 $712,004 $530,498 $530,498 

TOTAL EXPENDITURES $5,367,718 $7,787,122 $8,597,722 $6,709,696 $3,471,216 

NET REVENUES $268,582 $185,205 $23,277 $42,855 $62,433 
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