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Introduction & Summary Results
Introduction
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.
A companion Level I feasibility investigation is also being performed to determine the cost
for residents of the Nine Mile District to develop a water supply system for their benefit.
This investigation is being completed by Banner's subconsultant, Coffey & Associates.
Because the City of Laramie's treated water transmission pipeline appears to be the most
viable source of water for the Nine Mile District (and other developments along the
Highway 230 corridor), the WWDC directed Banner to evaluate water storage alternatives
also capable of serving extraterritorial demands along the Highway 230 corridor, including
the Nine Mile District.
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.

Summary Results
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.
The following table 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

$3,504,655
$ 500,000

Amount eligible for 60/40 WWDC funding

$3,004,655

Estimated annual payment at 7 ~ % interest over 20 years

$

115,661
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The improvement plan for Alternative No.1, the recommended alternative, includes a
600,000 gallon elevated storage tank located at the Laramie Regional Airport. An 18-inch
diameter looped transmission line routed along Wyoming Highway 130 is proposed to
provide peak fire flow capacity from the 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 IIUniversity" pump station, which serves the Airport, are also provided in the
improvement plan. Improvements to this pump station will provide the City a means to
back-feed demands along Highway 230 corridor via the treated water transmission
pipelines from the water treatment plant. The capability to back-feed potable water to
users along this corridor is needed during times when the water treatment plant is off-line.
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
flows needed to meet 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 (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 IIUniversity"
pump station and existing 1O-inch Airport pipeline located southeast of Laramie, adjacent
to Highway 130 near the University Stock Farm. A new PRV and appurtenant piping will
be installed in the University pump station to allow back-feed to pressure Zone 1 service
areas at times when the water treatment plant is out of service. A new pump station,
referred to as the Grant Street pump station, will be located near the existing connection of
a 10-inch water main in Grant Street with the 24-inch transmission pipeline. This new
pump station will provide a second direction of supply to the area on the west side of
Laramie planned to be served with Zone 2 pressure.
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 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 serve a separate Zone 2 + pressure
system for Airport properties. 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.
3

However, providing the capability of serving maximum-day demands to the west side of
the City 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.
Thus capital construction costs for recommended alternative, Alternative No.1, are lower
than costs associated with the other improvement plans considered. However, because
the storage tank is set at a higher elevation than for Alternative No.'s 2 and 3, the
recommended improvement plan does entail higher ongoing pumping costs than what
would be incurred under those alternatives. Excess pumping costs associated with this
alternative are estimated to be less than $5,000 annually. The present value of this annual
pumping cost over 30 years at 5% interest is approximately $77,000. Thus, savings in
capital construction costs for this alternative, as compared to the other alternatives, more
than offset increased operating costs over a 30 year period.
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Service Area, Population and Water Usage
Laramie Area
Population growth projections presented in City of Laramie Water Supply Master Plan,
Level I (Western Water Consultants, 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.

Projected Population for the City of Laramie
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------

50,000

I

45,000

...,.,...;

I

.--- ~

[
j

40,000

30,000
c:

.g

~",...",...

!

I

35,000

~

IQ
"3 25,000

co

15,000

I

10,000

5,000

0
1990

............

.. ...,. ...,.

,

i--(WWC, 1995) Projection
!-

l •

I

20,000

~
...,. ....

",...-

1

!

D..

...---

. . . . ···t·· --

!
~--

"..-

-One Percent Growth
Population Forecast from Wyoming DAI

!

l
I
i
I
!

I

I

I

2000

2010

I

2020

2030

2040

2050

Years

Figure 2

The Level I Master Plan also delineated future growth projections by location within the
service area to evaluate impacts to the delivery and storage systems.
Population
projections for areas of growth were developed based on records maintained by the Albany
County Planning Office. Future water demand estimates were projected for each water
pressure zone within the City.
The higher population projections give a more conservative figure for estimating water
demand, whereas the lower population forecast is useful for anticipating revenues. The
population projections presented in the Master Plan were chosen for use in this study.
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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. The analysis resulted in updated data for total consumption, consumption for
pressure Zone 1, pressure Zone 2 and a cumulative consumption for pressure Zones 3, 4
and 5. Based on discussions with City personnel, the analysis completed for 1995 was
excluded because rehabilitation of the City's 8 Mg storage tank occurred during that year.
The consumption figures for 1996 were selected for use as a basis for establishing currentday demands because water consumption was higher in 1996 than in 1997. For the
purpose of assessing storage and transmission needs, consumption during the irrigation
season (June - August) was singled out. Average-day demands for the year 2025, as
presented in the Master Plan, were used as basis for the 3D-year projection. Table 2
summarizes the demands used for preliminary design of alternatives.
Table 2
Water Demands for the Laramie West Alternative Analysis

Zone

1
2
3 + 4 + 5

Jun - Aug Current-day Conditions
Average Day Peak Day
Peak Hour
(Mgd)
(Mgd)
(Mgd)

4.93
5.92
0.87

6.46
7.40
0.97

9.40
9.04
1.55

Jun - Aug 30-year Projection
Average Day Peak Day
Peak Hour
(Mgd)
(Mgd)
(Mgd)

6.24
7.99
1.87

8.18
13.32
3.57

11.90
18.79
5.03

Some adjustments to the distribution of water demand in pressure Zones 1 and 2 were
made based on current day information. For example, the distribution was updated to
reflect water consumption records for the South Laramie Water and Sewer District. Other
areas, such as Cottonwood Estates and recent development of the Petro truck stop near 180 and Curtis, were also evaluated and updated.
During development of the above 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.
Nine Mile District and the Highway 230 Corridor
Coffey and Associates prepared an estimate of extra-territorial water demands for the Nine
Mile District, as well as, potential future demand based on existing developments along
Highway 230 corridor from Laramie to the water treatment plant. The water demand
estimate is presented in Table 3.
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Table 3
Highway 230 Corridor Estimated Potable Water Demand
Note

(1 )
(1 )

Peak Hour
(gpm)

Approx. Number
Taps

0.49

1
1

0.7
12.5

1.9
34

9.4
170

39
1

10.2
7.3

27.6
19.8

138.1
99.1

Wade Mobile
Home Park

2.7
3.5
(1 )

Peak
Average
Day (gpm) Day (gpm)

Approx. Mile
Marker

Univ. of Wyoming

4.7
(1 )

Laramie Country
Club 4.93

1

5.7

15.5

77.4

(2)
(2)
(1 )
(3)

5.5
6.44

4
5
1
127

1.0
0.9
4.2
33.1

2.8
2.5
11.3
90.0

14.2
12.3
56.7
450.0

3
2
80

1.1
0.3
20.8

3.0
0.8
56.7

15.1
3.8
283.3

1

3.5
101.3

9.4
275.3

47.2
1376.6

Seven Mile W&S D
Nine Mile W&S D

8.3
10.5
16.2

(2)
(2)
(2)

Harmony Area

(1 )

Harmony School

18
Totals
Note:

(1) demand estimated based on existing water consumption records
(2) potential future demand, based on existing level of development
(3) projected number of taps on the District based on current property records
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Inventory of Existing Supply and Delivery System
The Water Development Commission Level I and Level II Water Supply Master Plans
(Western Water Consultants, 1995; RBD Inc., 1996) completed for the City of Laramie
were used as a basis for assessing the existing supply, storage and distribution system.
This report presents a summary overview of the City's system, pertinent to recent changes
and planned upgrades to the system.

System Overview
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. Zone 1 serves the area west of 11 th Street,
including the area of the City west of the Laramie River. During 1996, Zone 1 accounted
for approximately 42 percent of the City's total water demand. Zone 1 storage consists
of an 8 Mg below ground reservoir located at the east edge of the City near City Springs.
Two transmission pipelines, with diameters of 20 and 24-inches, supply water from the
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 the 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.
A hydraulic profile of the 24-inch pipeline is presented as Plate I to this report. The profile
delineates the elevations of the five pressure zones. Plate I also presents an analysis of the
hydraulic capacity of the 24-inch transmission line from the water treatment plant. This
analysis indicates the pipeline has hydraulic capacity to convey approximately 4.0 Mgd to
the 8 Mg reservoir by gravity flow.
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. Peak groundwater production rates, according to
the Level I Master Plan, are presented in Table 4.

Table 4
Peak Groundwater Production Rates by Source

Source
Pope and Soldiers Springs Wells
Turner Wells
Total

Peak Capacity (Mgd)
5.4
4.0
9.4
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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 Project will provide peaking
capacity to the pressure Zone 2 on the east side of the City during maximum-day demand
periods.
Zone 2 is supplied from Zone 1, by means of the "Hi/Lo" booster station. This pump
station is located adjacent to the 8 Mg reservoir. The "Lo" side of this booster station
raises water from the 8 Mg reservoir to two storage tanks located on the hill east of 30th
Street above Ivinson Memorial Hospital. The Zone 2 storage tanks have a combined
capacity of 3.5 Mg. Zone 2 generally serves the area of town between 11 th and 30th
Streets and accounts for approximately 50 percent of the City's total demand.
The "Hi" side of the booster station lifts water from Zone 2 to Zone 3 with assistance from
the Alta Vista pump. Zone 4, is served from Zone 3 with the Indian Hills pump station.
The Imperial Heights booster station provides service from Zone 3 to Zone 5.
In this study, a "Z one 2 +" pressure zone was under consideration for the Laramie Regional
Airport distribution system. Table 5 summarizes the pressure elevation ranges of the zones
of interest:
Table 5
Supply Zone Pressure Elevation Ranges

Minimum

Maximum

Zone 1

7242.3

Zone 2

7327

7260
7350

7375

7398

Zone 2+

(4)

(1)
(2)
(3)

(1) Pressure elevations are shown at storage and supply locations; pressures within the network will tend
to be lower than those listed in the table. During normal operation, pressures are maintained close to
the maximum level wherever feasible.
(2) Based on the overflow elevation of the 8 Mg reservoir.
(3) Based on the overflow elevation of the 1.5 Mg Hi-Level tank.
(4) The Zone 2 + elevations shown are similar to those proposed in a conceptual level design completed by
Western Water Consultants for the Airport Joint Powers Board. The storage tank has minimum and
maximum elevations of 7380.5 and 7400 feet respectively. The minimum elevation was based on
needed delivery pressure, whereas the maximum elevation was governed by FAA height requirements.
The minimum elevation will likely need to be lowered approximately 5 feet to an elevation of 7375 in
order to conform with minimum operating head ranges for manufacturers standard tank designs.

System Study
In order to update the earlier investigations, discussions were initiated with City personnel.
Meetings were held with the Water Department and the Fire Department to assess recent
changes to the system, discuss potential improvement alternatives and acquire recent fire
flow test data.
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A Cybernet computer model of the City's water supply system was used to investigate
alternative improvement plans. Several changes were made to reflect current operation of
the City's water supply system:
•

Pressure Zones 3 through 5 were IIcoliapsed" to a single point of delivery. The
version of the Cybernet model available to Banner is restricted to not more than
1000 pipes. Since the pipe number limit was nearly reached in the existing model
implementation and the principle need for model in this study regarded Pressure
Zones 1 and 2, the distribution system appurtenant to the upper three zones was
not needed.
The system demands, consistent with the population and use
projections cited previously, were accounted for at the points of delivery for the
three higher zones.

•

The boundaries of the pressure zones were modified. An area at the north edge of
the City, bounded by 10th Street on the west, 13th Street on the east and Downey
Street on the south has historically been served by Zone 1, This service area was
recently shifted to Zone 2 service and was accordingly reflected in the model.
Additionally, based on discussions with the City, the west Laramie area was
modified to be served under a Zone 2 equivalent pressure zone. As modeled, the
new pressure zone extends west from Interstate-SO. To the south, zone breaks
were established at the connections to the 24-inch pipeline at Pierce, Grant and
Adams Streets. A zone break was also established on the Pierce water main
between Washington Street and Stockyards Road.

•

Existing and proposed extraterritorial connections to the transmission pipelines along
Highway 230 were added to the model. Since in all cases it was not possible to
determine which transmission line, the 20 or 24-inch diameter, was tapped, a model
structure was implemented to allow connections to either pipeline to be evaluated.
For the purposes of preliminary analysis, connections were established to the 24inch pipeline.

•

Potential new water demand for a proposed research park, associated with the
University, was not included in the model. Based on a review of the most recent
draft feasibility report for the research park it was concluded development of the
park is speculative. It is questionable as to whether the University would even
support the development of a research park. Furthermore, potential sites and
possible infrastructure needs have not yet been defined as part of the feasibility
investigations completed for the park.

The quantity and quality of water that is available to the City has been previously identified
in the Level I and Level II Water Supply Master Plans (Western Water Consultants, 1995;
RBD Inc., 1996). Since these reports were completed, the City has continued work to
develop a new groundwater supply located near the Spur monocline north of Town. Once
developed, this groundwater source is projected to provide an additional 4.0 Mgd of
peaking supply to the City. Presently, design of transmission facilities for this groundwater
source are in progress. The transmission pipeline will be connected to pressure Zone 2 in
the northeast of the City.
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For the purposes of this investigation, the Spur supply was not incorporated into the
modeling effort to evaluate storage and transmission alternatives for the west side of the
City. The Spur supply and transmission facilities are intended to provide an additional
supply source to pressure Zone 2 on the east side of the City. The area of the City, east of
the Laramie River currently served by Zone 2 pressures will not be directly connected to
the new pressure Zone 2 proposed in this report for the west side of the City. A pipeline
connecting the zones across the City was considered, however, construction of a pipeline
would be expensive and would serve little purpose other than to balance pressure across
the two zones.
The proposed new Spur well field, was however, considered as part of an evaluation of the
need for increased storage at the water treatment plant. With the exception of the new
Spur Well supply, all of the City's supplies are fed into pressure Zone 1. Therefore, the
evaluation of the need for increased storage at the water treatment plant included supplies
projected to become available from the Spur Project in combination with storage under this
project and existing storage reservoirs. The needs analysis for additional clearwell storage
at the water treatment plant is presented in the next section of this report.

Model Verification
Once the changes to the system, presented above, were incorporated into the Cybernet
model, an initial, "baseline version" of the City's distribution system (consistent with the
existing pressure zone boundaries) was constructed and used for comparison with available
fire flow test results. Figure 3 presents a comparison of predicted fire flows from the
model (center bar graphs in each group) with field test results at hydrants located at
representative locations in west Laramie (second bar graph from the left in each group).
The first bar graph in each group shows the fire flow rate required at each location. The
Laramie Fire Department has established different rates of fire flow depending on the
building zone, as shown below:
Fire Flow Rate
1,500 gpm for 2 hours
3,000 gpm for 3 hours
4,000 gpm for 4 hours

Building Zone
R1, R2, R2M, LR and RR
B1, B1 R, 0, R3 and LM
11, 12, IP, C2 and B2

Overall, the field test data compared reasonably well with predictions obtained from the
model. For example, at the intersection of Adams and Van Buren Streets (shown at the
left edge of the figure) the required fire flow based on building zone is 1,500 gpm, the
hydrant test resulted in 1500 gpm and the model predicted a flow of 2154 gpm. It is
important to recognize that precise results were not expected from the modeling, inasmuch
as the demand conditions present during the hydrant tests are not known and
improvements to the City's distribution system have been made since the date of many of
the tests (the hydrant test dates are shown at the bottom of the graph).
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Comparison of Model Predictions and Fire Flow Test Results
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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 gpm fire flow with a minimum
duration of two (2) hours before any new expansion of facilities can occur.
The west side of Laramie also has areas which cannot meet legislated fire flows. For
example, inadequate fire flows are evident in Figure 3 at the following representative
intersections in west Laramie:
1. Taylor & Snowy Range Road
2. Adams & Jefferson
The locations shown in Figure 3 were chosen primarily as basis for comparison with model
predictions. The two locations listed above are both zoned industrial and therefore require
a 4,000 gpm flow rate.
The Laramie Fire Department has also documented flow
deficiencies at other locations on the west side of Laramie.
As discussed above, changes to the operation of Laramie's water delivery system have
occurred since many of the hydrant tests were conducted. Of particular significance, is the
additional demand from the South Laramie Water District. The City presently provides
water to this District at a rate not to exceed 450 gpm. The concern was raised during the
course of this study that the capability to deliver fire flows to the west side of the City
may have deteriorated since the time hydrant tests were conducted. A further concern is
that if the City were to decide not to join with the Airport Board to construct a storage
project, 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. The Airport storage
project would place even greater demands on the City's system.
The Cybernet model was used to assess the probable impact of these demands on the
capability of the City to meet legislated fire flows in west Laramie. Figure 3 also presents
the results of this analysis. Predicted fire flows for the Do-Nothing Alternative are shown
for two scenarios. The fourth bar graph in each group (location) in Figure 3 shows the
predicted fire flow under present day demands, including the demands associated with a
smaller Airport storage project and demands for South Laramie. The fifth bar graph for the
locations listed in Figure 3 shows the probable impact to fire flows in 30 years. It is clear
from the model predictions shown in Figure 3 that increasing water demands have an
adverse impact on the City's capability to meet legislated fire flows on the west side of
Laramie.
For the purposes of the Laramie West Water Supply Project, the LFD agreed that minimum
fire flows and duration consistent with what has been required for the Airport would also
be acceptable for similarly zoned areas in west Laramie. Previously, the LFD reached an
agreement with the Airport Board that 4,000 gpm for a two-hour duration would be
13

adequate to address needs at the Airport.
Correspondence from the LFD, presented in
Appendix S, documents the LFD's opinion that 4,000 gpm for a two-hour duration will also
provide adequate flows for west Laramie.

14

Evaluate System Supply, Protection and Treatment

Treatment Plant Storage
The storage located at the water treatment plant, in the lIc1earwell", serves as a source of
supply for pumps used for filter backwash operations and for service pumps which provide
water to various treatment operations. In the event the treatment plant is shut down, the
clearwell storage is required for restarting the treatment process after the outage. A
secondary use for this storage is as emergency storage for supplying users located along
the Wyoming 230 highway corridor when the treatment plant is not operating.
A needs analysis for clearwell storage at the water treatment plant was conducted.
analysis assumed the supplies and storage volumes as shown in Table 6.

The

Table 6
Tabulation of Laramie's Supply and Storage

Storage (Mg)
Clear Well
Zone 1
Existing Zone 2
Laramie West
Total
(1)

0.5
8.0
3.5
0.6
12.6

Peak Supply Capacity
(Mgd)
Treatment Plant(1)
7.0
Pope/Soldier Springs
5.4
Turner Wells
4.0
Spur
4.0
Total
20.4

A plan to increase the delivery capacity from the water treatment plant up to 15.5 Mgd is in
progress.

The analysis to determine needed additional storage at the water treatment plant was
sensitive to the assumptions used. At the City's direction, it was assumed that clearwell
storage requirements should be based on a needed three-day emergency supply in the
event the treatment plant operation was halted. Furthermore, peak-day demand conditions
were assumed for the first 12-hour period, with average-day demand conditions prevailing
thereafter. This assumption was based on the belief that, in the event of an unforeseen
shutdown of the treatment plant, the community would implement emergency conservation
measures. The 30-year projected demand conditions presented in Table 2 were used for
the analysis.
A water balance analysis based on these assumptions indicated more than adequate
storage is currently available to allow for a three-day shutdown of the plant. However, after
discussion with City staff, it was determined that only approximately 200,000 gallons of
the total clearwell storage of 500,000 gallons is currently available for emergency supply.
A minimum of 300,000 gallons clearwell storage is needed to operate the pumps used for
filter backwash operations and for service pumps which provide water to various treatment
operations needed to restart the plant.
Based on the reduction in the effective capacity of the clearwell to provide storage to meet
emergency demands, it was concluded that storage alternatives for the west Laramie
15

Project should consider a prOVISion, if possible, to provide for an emergency supply to
demands along the Highway 230 corridor. In general, this provision appeared feasible,
under a scenario whereby valves on the 20 and 24-inch transmission pipelines located near
the west edge of the City (reference the Roach valve on Plate I) would be closed to allow
the upper reaches of these pipelines to be isolated and back-fed from the new storage tank.
Therefore, an updated cost opinion for enlargement of the clearwell at the water treatment
plant has not been prepared. The Level I Water Supply Master Plan provided an opinion of
probable cost of $600,000 for enlargement of the clearwell to a total of 1 Mg.

Water Quality
For each of the alternative improvement plans, the Cybernet model was used to evaluate
the feasibility of cycling water through the new storage reservoir in order to maintain
chlorine residuals. For purposes of conceptual design, a minimum turnover of 30 percent of
the tank volume was considered reasonable. In the case of a 0.6 Mg tank, a minimum 125
gpm continuous flow was used. Similarly, a conceptual design completed for the Airport
Board (see Appendix A) recommends draining and replenishing 120,000 gallons of a
400,000 gallon storage tank, daily, in order to maintain a satisfactory chlorine residual. In
the case of the alternatives evaluated in this study, inclusion of a looped transmission
system provides the practical capability to address this water quality concern on a
continuous basis.

West Laramie Zone 2
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. This change to pressure Zone 2 would be coincident
with the construction of the Laramie West transmission pipeline and related storage and
pumping facilities; therefore evaluations of alternative improvement plans were performed
under the Zone 2 pressure assumption.

Wyoming 230 Highway Corridor
Table 3, Highway 230 Corridor Estimated Potable Water Demand, presents a best estimate
projection of future demands from the transmission lines from the water treatment plant.
The present demands are supplied by taps, either on the 24-inch or 20-inch water
transmission pipelines. The future demands listed in Table 3 are also expected to be
similarly supplied. The Cybernet model was used to obtain information about expected
pressures at the listed taps under maximum-day demand conditions. Table 7 summarizes
expected pressures under the projected 30-year demand condition.
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Table 7
Highway 230 Corridor Maximum-Day Demand Pressures, 30-year Prediction

Description

Tap Elevation
(feet)

Pressure
Elevation
(feet)

Pressure
(psig)

Roach Valve

7166

7272.85

46.30

Airport 10-inch

7172

7274.20

44.29

3.5

7177

7275.70

42.77

4.7

7178

7280.05

44.22

4.93

7177

7280,89

45.02

5.5

7176

7283.01

46.37

6.44

7176

7286.33

47.81

Seven Mile
W&S D

7.2

7180

7289.17

47.30

Nine Mile W&S D

8.3

7192

7293.31

39.90

10.5

7208

7302.04

40.75

16.2

7287

7324.70

16.34

Harmony Area

18.0

7312

7331.86

8.61

Harmony School

18.1

7313

7332.27

8.35

Univ. of Wyoming
Laramie Country
Club

Approx. Mile
Marker
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Evaluation of Storage and Transmission Alternatives

Evaluation of four principle storage and transmission alternatives were performed:
Alternative No.1:

Elevated storage (Zone 2 +) located at the Airport.

Alternative No.2:

Elevated storage (Zone 2) located in Section 36, intermediate
between the Airport and Laramie.

Alternative No.3:

Elevated storage (Zone 2) located at the Airport.

Alternative No.4:

Alternative No.1 without a new pump station.

All of the alternatives regard common improvements to the system.
improvements include:

These common

•

An 18-inch diameter Laramie West Transmission Loop which connects to the 10inch pipeline at the Airport and follows Wyoming Highway 130 to its intersection
with Wyoming Avenue. The Transmission Loop was also extended easterly along
Wyoming Avenue to provide connections to 10-inch diameter water mains under
Grant and Pierce Streets. These connections allowed for effective conveyance of
flows to Laramie's distribution system. The route along Highway 130 will allow for
direct access for operation and maintenance of the pipeline. Because the Wyoming
Department of Transportation no longer approves parallel utility easements within
their right-of-way, County tax records were researched to determine land-owners
adjoining the highway. Figure 4 presents a map showing land ownership along the
proposed route for the transmission loop.

•

An elevated storage tank with a volume of 0.6 Mg. The location and height of the
tank vary with each of the alternatives. As part of our evaluation, the diameter of
the tank was varied to assess the needed storage volume. A volume of 0.6 Mg was
determined based on the following levels of service:
Fire flow delivery of 3,750 gpm for two (2) hours
Additional future (30 year) demand
Egualization Storage
Total Storage

•

0.45 Mg
0.03
0.12
0.60 Mg

Piping, valves and appurtenances needed to provide the City with a capability to
serve extraterritorial demands located along Wyoming Highway 230 between the
treatment plant and the west edge of Laramie during periods when the treatment
plant is off-line.

Based on an analysis of the City's overall storage capacity, a capability to "back-feed" the
24-inch transmission from storage located on the west side of the City is desirable because
only approximately 0.2 Mg clear-well storage is available to meet extraterritorial demands
when the plant is shutdown.
18
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As part of the first three alternatives a booster pump station was added to the Grant Street
water main near its connection to the 24-inch transmission line from the water treatment
plant. This booster station provides a second direction of feed to the west side of the City.
In the case of alternatives regarding Zone 2 storage (Alternative No.' s 2 and 3), this pump
station also provides a second means of re-supply to the tank. Under Alternative No.4 the
Grant Street pump station was deleted from Alternative No. 1 to assess the feasibility of
the improvement plan without the second direction of feed to west Laramie.
Unique components needed for each alternative improvement plan are described in the
following sections. Conceptual level opinions of probable construction costs are provided
in Appendix C.

Alternative No. 1 - Elevated Zone 2 + Storage at the Airport
This alternative regards an elevated storage tank located at the Laramie Regional Airport.
A plan of the needed system improvements is presented in Figure 5.
The elevation of the tank was established to be consistent with current service pressures
at the Airport. The storage tank has minimum and maximum elevations of 7,380.5 and
7400 feet respectively. The minimum elevation was based on maintaining existing delivery
pressure at the Airport, whereas the maximum elevation was governed by FAA height
requirements. If this alternative is selected for advancement to final design, the minimum
elevation of the tank may need to be lowered slightly in order to accommodate tank
manufacturing standards.
Construction of several pressure reduction valves (PRV) and control valves would be
needed to implement this improvement plan. A PRV in the 18-inch Transmission Loop is
required 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 24inch transmission pipeline from the water 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 5). This PRV would provide
capability to augment needed 4000 gpm fire flows in pressure Zone 1 in the vicinity of the
Petro Truck Stop near the intersection of Pierce Street and Stockyards Road.
Significant improvements to the University pump station will be needed.
This pump
station currently houses two 10 horsepower pumps and a small "jockey" pump used to
supply current 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 would need to be installed. The two existing 10 horsepower
pumps at this station would be replaced. Installation of these improvements would also
require modifications to the existing pump house.
As shown on the spreadsheet presented in Appendix C, the estimated cost for this
alternative is $3,504,655.
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The feasibility of this alternative was assessed using the Cybernet model of the City's
water supply system. The Zone 2 + elevated storage tank was modeled at the Airport and
tested both under present-year demands and 30-year projected demands. The tank was
defined with a maximum water surface elevation (WSE) of 7,400 feet, a minimum WSE of
7,380.5 feet, and a starting (and nominal maximum) WSE of 7,398 feet. Ground surface
elevation at the base of the tank was assumed to be 7,264 feet. Storage volumes of
400,000, 500,000, 600,000, and 1,000,000 gallons were evaluated. The final model
diameter of the tank was set to 66.7 feet, yielding a working storage volume of
approximately 600,000 gallons.
Using the model, the western part of Laramie was also supplied by a 15 hp pump station,
the "Grant Street pump", south of the intersection of Harrison and Grant Streets. This
pump and an associated pressure-regulating valve were set to maintain the west-side
distribution system at Zone 2 equivalent pressure. This configuration provided the best
water pressure environment for the Airport region. With the tank just above empty (a WSE
of 7,381 feet, an unlikely event), pressure at the base of the tank would be 51 psi. With
the tank at its working maximum WSE of 7,398 feet, the pressure at the base would be 58
psi.
As modeled, the storage tank is supplied by the existing pumps on the 10-inch pipeline (the
"University pumps").
Under the present-year demand, the maximum pumping rate
observed when the tank is nearly full (at WSE of 7,397 feet) is approximately 115 gpm.
Under the project 30-year demand, at a tank WSE of 7,397 feet, the corresponding
pumping rate is approximately 110 gpm. The maintenance of the working maximum WSE
at the tank places the University pumps at the low-flow end of their rating curves.
Assuming, for purposes of maintaining water quality in the storage tank, that the chlorine
residual level in the tank is to be maintained by replacing 30% of the volume of the tank
each day, an average flow rate of 125 gpm would needed. This indicates that the working
WSE would need to be sufficiently below 7,398 to permit the pumps at the University
pump station to deliver adequate flow. Two solutions are evident; (1) augmenting the
existing pump station or (2) increasing the pressure in the 24-inch transmission pipeline.
The first alternative, augmenting the existing pump station, appears to be more prudent.
The University pump station must be able to re-supply the storage tank under the expected
range of pressure conditions. Therefore, this alternative regards upgrading the University
pump station to include three new, higher capacity pumps.
Several factors in the City's long-term water supply plan may improve the pressure
available at the University pump station in the future. In the near term, as the City
becomes more reliant on groundwater sources for supply, the pressure available above the
Roach valve may improve as delivery requirements to the 8 Mg storage reservoir, from the
water treatment plant, decline. Secondly, long-term planning (20 + years) for increasing the
output capacity of the treatment plant has begun. Increasing delivery of water from the
treatment plant will require boosting pressure in the 24 and 20-inch transmission lines. It is
important to note that in our evaluation of the scenarios regarding projected 30-year
demands for the City, the current supply combination, with the treatment plant flow
restricted to approximately to 7 Mgd, was shown to be inadequate. In the long term,
22

increased pressure available to the University pump station may enable the City additional
capability to feed the Laramie West Transmission Loop.
A secondary issue will be discharge of the water drawn from the tank to maintain water
quality.
Under the 30-year maximum-day projection, the western part of Laramie
consumes water at the average rate of 622 gpm; under the 30-year average-day project,
the consumption rate drops to 491 gpm. Therefore, it appears that the water may be
beneficially circulated by supplying all or part of this demand from the tank, through the
18-inch Transmission Loop pipeline.
A potential weakness of this alternative improvement plan is that it utilizes an older 10-inch
pipeline to support increased pumping rates. It does not appear, however, that velocity in
the 10-inch pipeline will be excessive, even under the predicted worst-case fire-flow
demand conditions. Under the 30-year projected demand, the predicted maximum pipeline
velocities are shown in Table 8.
Table 8
Predicted Maximum Pipeline Velocities

Flow
(gpm)

Velocity

10-inch to Airport

421

1.68

Refill tank after fire-flow at
Airport

Grant Street Pump

954

3.90

Laramie West fire-flow

18-inch
transmission
pipeline loop

3668

4.62

Laramie West fire-flow

Pipeline

Event

(fps)

Alternative No. 2 - Elevated Zone 2 Storage in Section 36
This alternative regards construction of a 0.6 Mg elevated storage tank near the west
section line of Section 36 and adjacent to Highway 130. Figure 6 shows a plan of system
improvements considered for this alternative.
The water surface elevation at this tank was set at elevation 7,350 feet with the tank
bottom at 7322 feet. Fire flow pumps would be needed to provide the required fire flow to
the Airport. Fire flow demand in the area of Laramie served by this tank could be met by
gravity flow.
Minor improvements are anticipated to be needed at the existing University pump station.
This pump station currently "Iifts" water from the 24-inch transmission line to the Airport
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via a 10-inch pipeline. The pump station would need to be modified to allow for bypass of
the pumps to provide the capability to back-feed the 24-inch transmission line.
As tabulated in Appendix C, the probable cost for construction of this alternative is
$3,935,654.
Location of a storage tank in the vicinity of Section 36 (immediately east of the Laramie
Regional Airport, see Figure 6) was thought to provide a feasible site for Zone 2 storage
away from the Airport. Initial modeling work regarded an elevated tank with a volume of
1,000,000 gallons, a maximum WSE of 7,352 feet, a minimum WSE of 7,327 feet and a
working WSE of 7,350. Both the tank and the distribution system on the west side of
Laramie were maintained at Zone 2 equivalent pressure.
With this alternative, the storage tank could be supplied by a 15 hp pump station located
on the 10-inch water main south of the intersection of Grant and Harrison streets and/or
via the existing 10-inch Airport pipeline from the University pump station.
A 75 hp (effective) fire pump was placed in the west branch of the 18-inch Transmission
Loop. This pump was needed to provide supplemental fire flow for the Airport. The
Airport's normal supply, set to maintain the Airport at pressure Zone 2 +, was supplied via
the 10-inch Airport supply pipeline from the University pump station.
Pressures and velocities predicted from modeling of this alternative were similar to those
observed under Alternative 1, where a Zone 2 + tank was located at the Airport.
The primary disadvantage to this alternative is the need for the large fire pumps to supply
the Airport. Although a PRV would not be needed in the Laramie West Transmission Loop
for this alternative, a PRV would still be needed in the 10-inch Airport pipeline in order for
the storage tank to be used to feed the Wyoming Highway 230 corridor.

Alternative No.3 - Elevated Zone 2 Storage at the Airport
This alternative regards construction of a 0.6 Mg elevated (Zone 2 pressure equivalent)
storage tank at the Airport.
This alternative is essentially a hybrid of the first two
alternatives.
Figure 7 shows a plan of the needed system improvements with this
alternative.
As in the case of Alternative No.2, this alternative has the advantage that a PRV would
not be needed in order to supply west Laramie via the Laramie West Transmission Loop.
Fire flow and booster pumps would again be needed to provide pressure Zone 2 + service to
the Airport. However, with this alternative, the fire pumps would not be required to be as
large as was needed under Alternative No. 2 because of an effective reduction in head-loss
between the storage tank and Airport.
A disadvantage with this alternative is that all service to the Airport distribution system
would need to be conveyed through the fire/booster station on site. Thus, the Airport
25
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would not be able to tap the 18-inch Transmission Loop in order to minimize costs of
extending the Airports distribution system. Improvements to the University pump station,
consistent with Alternative No.2, were also considered for this improvement plan. The
probable cost for construction of this alternative is $3,856,143 (see Appendix C).
Computer modeling of this alternative was also performed. The original goal of the
modeling effort was to configure a Zone 2 system at the Airport which would be capable of
meeting the required fire flows. An elevated storage tank was modeled at the Airport and
evaluated both under present-year demands and 30-year projected demands. The tank was
defined with a maximum water surface elevation (WSE) of 7,352 feet, a minimum WSE of
7,327 feet, and a starting (and nominal maximum) WSE of 7,350 feet. Ground surface
elevation at the base of the tank was assumed to be 7,264 feet. The model diameter of
the tank was set to 66.7 feet, yielding a working storage volume of approximately
600,000 gallons.
The distribution system on the west side part of Laramie was again supplied by a 15 hp
pump station located south of the intersection of Harrison and Grant streets. This pump
and an associated pressure-regulating valve were set to maintain the area at Zone 2
pressure. The 18-inch Transmission Loop allowed the storage tank at the Airport to be
supplied by both the Grant Street pump and by the pump on the 10-inch Airport supply
pipeline (University pump station). Velocity profiles through the system were comparable
to the Zone 2 + configuration.
The modeling indicated relatively low pressure at the base of the tank, and by association,
in the Airport region in general. With the tank at its working WSE, water pressure at the
base would be 37 psi. Thus, with the tank nearly empty, it would drop to 27 psi.
Considering that a local distribution system would deliver water to a potential fire-flow
point several thousand feet from the tank, it is not feasible for a 4,000 gpm fire-flow to be
maintained for two hours with a residual pressure maintained at the hydrant of 20 psi or
above. Thus the original goal of the modeling was abandoned and the improvement plan
for this alternative was modified to consider two other possible configurations.
Under the first configuration, the University pump was used to maintain the Airport
pressure at Zone 2 + except under fire-flow conditions when a booster pump would
pressurize water flowing from the storage tank to supply to the Airport distribution system.
Under the second alternative, a check valve was used to permit water to flow from the
tank (at Zone 2 pressure) to the Airport distribution system in the event of afire-flow. The
first alternative was considered too expensive, the second would not maintain adequate
pressure.
A further problem with either alternative would occur in the case of a water treatment
plant shutdown. In this case, water would be directed down the 10-inch Airport supply
pipeline and back into the 24-inch water transmission pipeline for supplying Wyoming
Highway 230 corridor users. When this occurs, either the water pressure would be too
low at the Airport, or extra pumps would be needed to maintain adequate pressure for the
Airport distribution system.
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Thus the modeling showed the only feasible way to construct a Zone 2 level tank at the
Airport would be to also include a fire/booster station to serve the Airport at a higher
pressure.

Alternative No.4 - Alternative No. 1 without the Grant Street Pump Station
This alternative regards a Zone 2 + elevated storage tank located at the Airport, identical to
the improvement plan considered for Alternative No.1. However, the Grant pump station
proposed as part of Alternative No. 1 was eliminated. The diameter of the Laramie West
Transmission Loop was also increased from 18 inches to 20 inches to provide increased
conveyance capacity for fire flows from the new storage tank. A plan of the needed
system improvements is presented in Figure 8.
As shown in Appendix C, the estimated cost for this alternative is $3,542,875.
This improvement plan differs from Alternative No. 1 in the source of supply for the
western part of Laramie. The normal source of supply would be from the storage tank at
the Airport via the Laramie West Transmission Loop. Under this alternative, the west side
of the City would still be maintained at pressure Zone 2 and the Airport at Zone 2 +. In the
event the supply from the 600,000 gallon tank at the Airport were interrupted, service to
the west side of Town would need to revert back to pressure Zone 1 for supply.
Under the condition of a 4000 gpm fire flow event in west Laramie, the total demand
(4000 gpm plus the normal demand) would be supplied via the new Transmission Loop
pipeline. Using 30-year future demand projections, the maximum daily demand would be
approximately 620 gpm. For this reason, the new Transmission Loop was enlarged to 20inch diameter because a flow of 4000 plus 620 gpm through the 18-inch pipeline resulted
in a flow velocity in excess of five feet per second.
The Cybernet model was used to evaluate this alternative.
Several concerns with
alternative were identified. Since demand in the west side of the City of Laramie would all
be supplied from the storage tank at the Airport through the Transmission Loop pipeline, a
significant lost-energy cost would be incurred as part of the operating cost of this
alternative. Under future maximum-day conditions excess pressure dissipated by the PRV
on the Transmission Loop would be at a rate of 620 gpm at 48 feet of head.
In turn, the 600,000-galion storage tank at the Airport would be supplied solely by the
University Pump station. The existing pumps can only supply 354 gpm when a Zone 2 +
tank at the Airport is half-full. A conservatively-sized pump would supply more than the
maximum daily demand when the tank is full. Assuming insignificant pipe losses, a 60
horsepower pump would be required to supply 700 gpm when the storage tank was at
capacity. Strictly under a steady-state condition a smaller pump could be used, although
the equilibrium point would be at a less-than-full tank and there would be problems refilling
the tank after peak-hour demand periods and especially after a fire-flow event.
An ancillary concern is the age and condition of the 10-inch pipeline that extends from the
University pump station up to the Airport. Under future maximum-day flow conditions, the
28

RANGE 74 WEST

CITY OF LARAMIE
I

r

0:::

o
Z

lD

Il.

I

(f)

z
3:
o
r

LEGEND

N

EXISTING SYSTEM COMPONENTS
PROPOSED SYSTEM IMPROVEMENTS
PRESSURE ZONE 1 (TAN)
PRESSURE ZONE 2 (YELLOW)
_

PRESSURE ZONE 2+ (GREEN)
PRESSURE ZONE 3 (BLUE)

_

NO SCALE

PRESSURE ZONE 4 (ORANGE)
PRESSURE ZONE 5 (VIOLET)

BANNER

BANNER ASSOCIATES, INC. • CONSUL TING ENGINEERS & ARCHITECTS
620 PLAZA COURT. P.o.BOX 550 - LARAMIE, 'vIY 82070. (307) 745-7366

LARAMIE WEST WATER SUPPLY PROJECT, LEVEL

]I

ALTERNATIVE NO.4
ELEVATED (ZONE 2) STORAGE
LOCATED AT THE AIRPORT

FIGURE

8

flow velocity in this pipeline would be about 2.5 feet per second.
Under tank-refill
conditions, when the flow would be greater, the velocities would be proportionately higher.
A break in this critical line would threaten supply to the Airport and the western part of
Laramie.
Although the evaluation of this alternative determined fire flow demand in west Laramie
could be satisfied without the Grant Street pump station, providing the capability of serving
maximum-day demands to the west side of Laramie only via 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,
exceed the cost for construction of the Grant Street pump station. For this reason, this
alternative is not recommended.

Do-Nothing Alternative
If the City decides not to join with the Airport Board to construct an improvement project,
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. Appendix A provides a copy of
the conceptual level design report, submitted to the Airport Board, for such a project.
Under the design proposal submitted to the Airport, the City 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.
Lastly, 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.
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Geotechnical Analysis
Geologic mapping of the Laramie basin was researched to determine the surficial deposits
present at potential locations for project improvements. Specific attention was given to
assessing the likely foundation requirements for an elevated tank located either at the
Airport or near the west side of Section 36 (Township 16 North, Range 74 West).
Most of the topographic high area between the Airport and Laramie is overlain with
Quaternary terrace deposits. These deposits are chiefly composed of gravel and cobble
sized material. Rock outcrops in the area between the Airport and Laramie are principally
Cretaceous shale with minor sandstone and limestone. Formations to be crossed along the
eastern portion of the proposed route for the Transmission Loop include the Mowry and
Thermopolis Shales and the Cloverly Formation.
Quaternary terrace deposits are present at both sites considered for locating an elevated
storage tank.
Similar deposits were encountered at the site chosen for the recent
construction of a 300,000 gallon elevated storage tank for the South Laramie Water and
Sewer District. A subsurface geotechnical investigation conducted as part of the final
design for the South Laramie tank recommended a pile foundation. Therefore, the opinions
of the probable construction cost for a 600,000 gallon tank for the Laramie West Project
were based on estimates for a pile foundation quoted by Pittsburg Tank and Tower
Company.
Established sources of bedding material for construction of transmission pipeline are
available in the Laramie area. Several borrow sources are within reasonable haul distances
from the project area.
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Recommended Alternative Plan
As a result of discussions with the WWDC and the City of Laramie during a meeting held
on September 10, 1998 (see Appendix D) the two alternative improvement plans which
included an elevated storage tank at the Airport were identified for further evaluation.
Upon further modeling to better define the feasibility of the two alternatives and refinement
of the cost estimates, Alternative No. 1 - Elevated (Zone 2 +) was selected as the
recommended alternative.
Construction of a Zone 2 + tank at the Airport 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.
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, excess
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 the other
alternatives, should more than offset increased operating costs over a 30 year period.
A second 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. It is recommended that the
PRV valves located on each branch of the transmission loop have a backup capability. The
backup capability would be critical to the integrity of the water system in the event one of
the valves failed.
The chief drawback of this alternative is its reliance on the existing 10-inch Airport pipeline
as a means of re-supply. 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 1 5 more years.
Figure 9 presents a conceptual plan for the Recommended Alternative (No.1). Because the
University pump station would provide the only means of re-supplying the storage tank,
three new, higher capacity pumps, appurtenances and back-up power supply would need to
be added.
Installation of these improvements, along with a PRV, would require
modifications to the existing pump house. Based on a field review of the existing pump
house it appears feasible to expand the facility to the southwest as shown in the
conceptual plan.

32

AIRPORT
DISTRIBUTION
(ZONE 2+ SERVICE)

18-INCH
LARAMIE WEST
TRANSMISSION
LOOP
(ZONE 2
SERVICE)
AIRPORT
DISTRIBUTION
(ZONE 2+ SERVICE)

UNIVERSITY
~ PUMP STATION

~,-----

FLOWM ETER

LEGEND
..
EXISTING
------- SYSTEM
..
PROPOSED
.........---- IMPROVEMENTS

BANNER
BANNER ASSOCIATES, INC. • CONSULTING ENGINEERS & ARCHITECTS
620 PLAZA COURT- P.o.BOX 550 - LARAMIE, \,/Y 82070- (307) 745-7366 .

NO SCALE

LARAMIE WEST
WATER SUPPLY
PROJECT
LEVEL II
,

CONCEPTUAL PLAN FOR THE
RECOMMENDED

ALTERNATE (NO.1)

FIGURE

9

Economic Analysis and Project Financing
Introduction
The purpose of this financial economic analysis is to determine whether the capital and
operational costs associated with the proposed water project will be within the financial
capabilities of the City of Laramie. This section describes the general financial capabilities
of the City, particularly, the water fund. The analysis then reviews the proposed method
of financing the Laramie West Water Supply Project. A review of population growth
projections is presented, with revenue estimates based on a zero growth projection.
Next a review of the present water rate structure is presented. Water is being sold at a
reasonable price and the citizens of Laramie are paying less than what is charged in other
Wyoming communities of similar size.
Finally, an estimate of Laramie's ability to pay for the project is presented. The conclusion
regarding this portion of the report is that the City is capable of financing and maintaining
the proposed water project over its projected service life, provided revenues and expenses
remain generally as predicted in this analysis.

Existing General Financial Capabilities of the City of Laramie
The total operating budget for the City of Laramie for the period July 1, 1998 through June
30, 1999 is $ 27,227,354. This budget is broken down as shown in Table 9.
Table 9
City of Laramie 1998-1999 Operating Budget

General Fund Expenditures
Fifth Cent Sales Tax Fund
City Council Construction Fund

$ 9,676,570
$ 4,112,909
$ 1,900,831

Water Fund
Wastewater Fund
Solid Waste Fund
Other Funds

$
$
$
$

TOTAL EXPENDITURES

5,715,168
3,364,759
1,117,296
1 ,339,821

$27,227,354

The City's water fund expenditures amount to approximately 21 percent of the City's total
budget. Total City revenues are presented in Table 10. The water fund operating revenues
amount to approximately 7,5 percent of the City's total revenue.
Table 10
City of Laramie 1998-1999 Budget Revenues
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Combined General and Fifth Cent Fund Revenues
Fifth Cent Sales and Use Tax
Albany County (Taxes)
Franchise Taxes
Licenses and Permits
Intergovernmental Revenue,
Excluding State Sales and Use Tax
Intergovernmental Revenue,
State Sales and Use Tax
Charges for Service
Fines and Forfeits
Miscellaneous Revenue
Transfers-In
Transportation Grants

$3,100,000
980,000
462,900
321,450
3,249,930
3,466,000
389,150
363,000
46,500
217,812
991,800
$13,588,542

Total General and Fifth Cent
Enterprise Fund Revenues
City Council Construction Fund
Transfer from General Fund
Grant Revenues
Loan Proceeds
Cash on Hand (6/30/98)
Total

217,531
1,071,800
611,500
20624
1,921,455

Water Fund
Operating Revenues
Transfer from 1963 Water Fund
Non-operating Revenues
Cash on Hand (6/30/98)
Total

2,115,500
133,300
3,520,800
241 ,699
6,011,299

Wastewater Fund
Operating Revenues
Non-operating Revenues
Cash on Hand (6/30/98)
Total

1,389,000
2,360,315
445,290
4,194,605

Solid Waste Fund
Operating Revenues
Non-operating Revenues
Cash on Hand (6/30/98)
Total

1,105,200

o
288,580
1,393,780

Total Enterprise Funds

13,521,139

Other Fund Balances (Debt Service, Capital Projects, Pension and Trust)
Total Other Funds
TOTAL REVENUES

$1,163,659
$28,273,340
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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.
Table 11 summarizes the City's 1998-1999 budget for
operation, maintenance and capital expenditures under the water fund.
Table 11
City of Laramie 1998-1999 Water Fund, Operations and Capital Expenditures

Budget Item Description
Administration
Pumping and Wells
Water Treatment Plant
Bond and Interest
Equipment Purchase
Transmission & Distribution
Meters
Buildings and Grounds
Water Rights
Total

Operations

469,783
213,584
339,280
275,000
347,450
326,241
257,693
40,100
116,637
2,385,768

Capital
Improvement

2,152,000
321,700
306,700

Total

2,621,783
535,284
645,980
275,000
347,450
781,241
323,393
40,900
144,137
5,715,168

o
o
455,000
65,700
800
27,500
3,329,400

As shown in Table 11, 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.

Proposed Method of Financing the Water Project
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 to fund the project. The estimated financial obligation of the City
assumes 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. Table 12
summarizes the City's financial obligations for the recommended alternative.
Table 12
Estimated Financial Obligation for the City of Laramie for
Alternative No.1 - Elevated (Zone 2+) Storage Located at the Airport

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

$3,504,655
$ 500,000

Amount eligible for 60/40 WWDC funding

$3,004,655

Estimated annual payment at 7 ~ % interest over 20 years

$

115,661
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All funds used to repay the loan are proposed to be derived solely from the sale of water to
the City's customers.

Existing Population and Growth Projections
The Wyoming Department of Administration and Information (DAI) estimates Laramie's
existing population to be 26,949 people. DAI projects Laramie's growth rate will be
approximately 0.5 percent through year the 2006 (see Figure 2). In order to assess a
conservative budget forecast, the City requested the financial analysis presented in this
report be based on a zero growth rate projection.
In October, 1997 the City prepared water service estimates as part of an evaluation of its
water rate schedule.
Average annual residential water consumption in Laramie was
estimated to be 108,000 gallons. Approximately 88 percent of service connections in the
City are residential. The City currently has approximately 7,440 water accounts. During
the 1996-97 fiscal year, approximately 1,929 million gallons of water was billed, which
reflects an average per capita, per day, water usage rate of approximately 200 gpcd.

Present Water Rate Structure
The City evaluated its water rate schedule in the fall of 1997 as part of an aggressive
water system improvement program initiated by the City during its last budget session. A
water rate increase became effective January 1, 1998, with minimum quarterly fees based
on the size of meter, as shown in Table 13, in combination with a demand charge of $0.91
per 1000 gallons. Assuming a typical residence in Laramie uses an average of 9,000
gallons per month, the average monthly residential bill is $13.52.
Table 13
City of Laramie Minimum Water Rates
Meter Size

Quarterly Charge

3t4" ...................................................................... $16.00
1" ......................................................................... 27.00
1 Y2" ...................................................................... 54.00
2" ......................................................................... 87.00
3" ....................................................................... 162.00
4" ....................................................................... 271.00
6" ....................................................................... 541.00
8" ....................................................................... 866.00

Table 14 illustrates the approximate costs for 9,000 gallons per month water use in other
Wyoming communities with populations exceeding 7,000 people. Data originally compiled
by the Water Development Commission in 1995 and published in the Water Rate Survey
Report, was updated for this study. The rates shown for the communities listed in Table
14 are current as of October, 1998.
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Table 14
Comparable Water Service Rates and Monthly Billings in Other Communities in Wyoming
Cit¥
Cheyenne
Casper
Gillette
Rock Springs
Sheridan
Green River
Evanston
Riverton
Rawlins
Cody
Lander

Rate ger 1 QQQ gal

Base Rate

$3.40
4.84
5.85
8.95
8.39
13.05
4.40
7.71
23.06
8.00
36.95

(1)
(1)
(1)
(1)
(1)

(1)

$2.02
1.70
1.60
2.38
0.80
1.82
1.48
1.05
1.40
3.61
1.00

(2)

(2)

MQnthl¥ Bill

$21.58
15.04
15.45
25.61
15.57
25.79
17.72
17.16
35.66
40.49
36.95

High ................................... 40.49
Mean ................................... 23.38
Low ................................... 15.04
Laramie
13.52

Thus, Laramie's water service rates appear to be low compared to other communities in
Wyoming of similar or larger size.
Accordingly, monthly residential billings in the City of
Laramie are also shown to be very reasonable, with the citizens of Laramie paying less than
the estimated monthly costs for domestic water service in other Wyoming communities of
comparable size.

Ability to Pay for the Project
Concurrent with this project, the City will have debt service to the Water Development
Commission for three projects. One of these projects, the Spur Well Project, is a new
development project. The remaining two, the Water Supply Rehabilitation and the Laramie
24-inch Transmission Pipeline Projects are rehabilitation projects. In addition, the City has
three years remaining debt service on the purchase of Monolith Ranch.
Table 15 presents a projection of the financial impact of the Laramie West Water Supply
Project on the City's Water Fund. The table 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. The annual debt payment for the Laramie West
Project will require revenue of approximately $0.06 per 1000 gallons of water sold.
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 $0.06 will be needed to fund the Laramie West Water
Supply Project. Subsequent to 2001, the projected revenue is shown to be adequate to
support ongoing debt service payments for this project as well as WWDC loans associated
with the Rehabilitation, Spur Well and 24-inch Transmission Rehabilitation Projects.
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Table 15
Budget Forecast and Rate Schedule
Year
PROJECTED REVENUES
Carry-over
Operating (assuming zero growth)
Miscellaneous
Non-Operating Revenues
1998 -99 City Budget
Projected revenue excluding WWDC Projects
WWDC Rehabilitation Project
WWDC Spur Well
WWDC 24-inch Transmission Rehabilitation
Laramie West Water Supply
Annual Water Billings (Mg)
Rate Increase ($ per 1000 gal)
Total Demand Charge ($ per 1000 gal)
New Revenue

1998-99
$0
$2,039,500
$20,100

1999-2000

2000-01

2001-02

Unscheduled

$268,582
$2,039,500
$20,100

$185,205
$2,039,500
$20,100

$23,277
$2,270,994
$20,100

$42,855
$2,270,994
$20,100

$1,199,700

$1,199,700

$1,199,700

$1,199,700

$3,576,700

$4,444,445
$4,945,000
$3,238,480
1929.12
$0.00
$0.91
$0

1929.12
$0.00
$0.91
$0

1929.12
$0.12
$1.03
$231,494

1929.12
$0.00
$1.03
$0

1929.12
$0.00
$1.03
$0

TOTAL REVENUES

$5,636,300

$7,972,327

$8,620,999

$6,752,551

$3,533,649

Total Operations

$2,621,783
$535,284
$645,980
$781,241
$323,393
$40,900
$144,137
$5,092,718

$4,914,228
$535,284
$645,980
$781,241
$323,393
$40,900
$144,137
$7,385,163

$5,414,783
$535,284
$645,980
$781,241
$323,393
$40,900
$144,137
$7,885,718

$3,708,263
$535,284
$645,980
$781,241
$323,393
$40,900
$144,137
$6,179,198

$469,783
$535,284
$645,980
$781,241
$323,393
$40,900
$144,137
$2,940,718

$275,000

$337,575

$539,700

PROJECTED EXPENDITURES
Operations
Administration
Pumping & Wells
Water Filter Treatment Plant
Transmission & Distribution
Meters
Buildings & Grounds
Water Rights

Debt Service
Monolith Ranch
WWDC Rehabilitation Project

$64,384

WWDC Spur Well

$64,384

$64,384

$64,384

$107,920

$107,920

$107,920
$242,533
$115,661
$530,498

WWDC 24-inch Transmission Rehabilitation
Laramie West Water Supply
Total Debt Service

$275,000

$401,959

$712,004

$242,533
$115,661
$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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It is important to recognize that the budget forecast presented in Table 15 is sensitive to
the completion dates projected for the Water Development Commission projects. If a
project or projects are completed earlier than projections shown in the table, a budget
shortfall could occur. Loan payments for WWDC projects begin in the December of the
year following the year in which benefits from a project are realized. Project benefits are
usually realized sometime between substantial completion and final completion of the
project. The first loan payment is mainly interest and may be larger than what is shown in
Table 15, if more than 12 months of interest accrue. For example, if benefits from a
WWDC project are realized in March, 1999, the first loan payment would not be due until
December, 2000 but this payment would reflect approximately 21 months of accrued
interest. At the end of the loan period, the last payment is due on the anniversary of the
date benefits were realized. Thus, if benefits from a project financed for 20 years were
realized in January, 2000, the first loan payment would be due in December, 2001, the
second to last in December, 2020 and the last payment would come due one month later in
January, 2021.
Finally, the figures shown in Table 15 do not reflect a budget reserve or inflation in
operation costs with time. Normally, 10 to 15 percent reserve is maintained to provide
adequate coverage of debt service obligations. In succeeding years, rates may need to be
further increased to provide for debt service on anticipated capital improvement projects
including East Side Storage and rehabilitation of the 20-inch transmission pipeline from the
water treatment plant.
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1.0 INTRODUCTION
This report summarizes the results of one of the primary tasks of the work being
performed by Western Water Consultants, Inc. for the Laramie Regional Airport. That
task is the conceptual design of facilities to supply, to the airport water distribution
system, an adequate flow of water for fire fighting at the airport.

Quantitative Condition and Requirements
A shortage of fireflows to the airport has been identified in earlier reports. The
shortage occurs because the existing supply of water to the airport distribution system
consists of a 10-inch pipeline, approximately two miles in length, supplied by a pump
station. The capacity of the existing pump station/pipeline has been estimated as being
about 800 gallons per minute. The Laramie Fire Department imposed a moratorium on
building construction at the airport, citing inadequate water flows to fight fires at the
largest buildings at the airport.
Any method for improving fireflows to the airport's water distribution system
must include a significant storage component. The minimum fire flow adopted from an
earlier report (prepared for the WWDC and utilizing ISO standards) was 4,000 gpm. The
Laramie Fire Department has identified the minimum corresponding fireflow duration as
two (2) hours.

Storage Alternatives
Two preliminary alternatives were considered to provide storage for the airport.
The first alternative was for an elevated storage reservoir which would, when combined
with the replenishment flow from the existing pump station, provide a fire flow of 4,000
gpm for two (2) hours. The second alternative was for a ground-level storage reservoir, a
new pump station located adjacent to the reservoir, and a standby power generator for the
pump station. The pump station would provide a fire flow of 4,000 gpm. The groundlevel storage reservoir would provide, with the replenishment flow from the existing
pump station, fireflow duration of two (2) hours.

Available storage replenishment flow from the existing pump station was
estimated to be about 700 gpm for an elevated storage option, and about 800 gpm for a
ground-level storage option. No consideration was given to increasing these rates, due to
the resulting increase in pressure in the pipeline to the airport, and the known corrosionrelated deterioration which is occurring in that pipeline.

Storage Location
It was originally conceived that the two alternative storage reservoirs would be
located at different sites.

The original elevated reservoir site was adjacent to the

intersection between Highway 130 and the airport access road. This was to locate the
entire distribution network between the two available sources of supply.

The original

ground-level reservoir site was east of the runway intersection, to maximize usage of the
10-inch pipeline from the existing pump station. It was later decided to locate the storage
reservoir, whether elevated or at ground level, just across the access road and to the
northwest of the airport terminal parking lot.

The original elevated reservoir site is

believed to be one of the most desirable areas in the proposed airport industrial park. The
original ground-level reservoir site involved excessive costs in providing a looped
distribution system from the pump station.

Water Temperature and Chlorine Residual
A serious difficulty posed by either storage alternative is the need to maintain the
water in the storage reservoir at adequate temperature and
concentration.

residual

chlorine

Some artificial means of doing this is necessary because the daily

domestic and irrigation demands posed by water use at the airport is negligible when
compared with the storage volumes under consideration. The three options for doing this
are:
•
•

Draining and replenishing (with freshly treated water) a significant portion of
the reservoir contents on a regular basis,
Providing equipment to continually mix, chlorinate, and possibly heat, the
water in the reservoir, and
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•

Eliminating the problem by providing a separate distribution system for
domestic and irrigation flows, and reserving the storage reservoir and primary
distribution system for firefighting use.

There are distinct advantages and disadvantages to each of these options. After
discussing the alternatives with City of Laramie personnel and the Airport Board, the first
option was selected, i.e. draining and refilling a portion of the reservoir contents on a
daily basis. The principal considerations in this selection were that 1) both city personnel
and the Airport Board desired to avoid dual distribution systems, and 2) the operation and
maintenance cost would likely be less for drain/replenish operation than for an in-tank
circulation/chlorination system. This option may also provide a very slight improvement
in water pressures in the city's main 24-inch supply pipeline during a normal operating
day. An estimate of power cost for the fill/drain operation is contained in Appendix 1.
Selection of this drain/replenish option has an impact on required reservoir size.
The available fireflow duration, at 4,000 gpm or any other flow rate, will depend on the
reservoir storage level at the time the fire occurs. This can be addressed by oversizing
the tank to have the full 2-hour duration available when the reservoir is at its daily
minimum, or by striking a balance between available fireflow duration and the
expenditure for excess storage capacity. In this case, it was decided to size the tank to
supply a fire flow of 4,000 gpm for a duration of two (2) hours when the tank is full.
This provides the fire flows/durations described in Appendix 2.

Final Conceptual Design Elements
After the preparation of conceptual cost estimates for both alternatives, the
elevated storage reservoir has been selected as the working design. The elements of the
design are as follows:
• An elevated, multi-leg or single-support, welded steel storage reservoir of
400,000-gallon capacity. Bottom elevation will be approximately 115 feet above
local ground surface. The top elevation would be dependent on the tank
manufacturer/installers standard design, but must be less than 150 feet to comply
with FAA regulations for the selected location. The reservoir will be constructed
and coated in accordance with A WW A specifications. The tank riser will be 16
inches in diameter, and an overflow riser and vent will be provided. The tank will
be provided with all special painting and/or lighting required by the FAA.
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• Provision of a 3-inch combination flowrate-control/remote shutoff valve in the
existing pump station. This valve would allow the new storage reservoir to drain,
through the existing 10-inch pipeline and into the 24-inch pipeline, a significant
portion of its contents over a period of several hours. The piping modifications to
the pump station are illustrated in Figure 1.
• Provision of a SCADA (Supervisory Control and Data Acquisition) control
cabinet at the existing pump station, and modification of the existing controls.
This cabinet would be tied into the city's existing SCADA system. The new
controls would provide routine local and/or remote operation of the pumps in the
station, and of the new 3-inch drain valve as well.
• Provision of electric and telephone service to the location of the new storage tank
(for lighting and SCADA purposes), and provision of telephone service to the
existing pump station (for the new SCADA cabinet).

Consultation
During the course of the design work, the City of Laramie Water and Fire
Departments were consulted.
attached.

Letters documenting meetings with those agencies are

Mr. Wes Bressler of the city water department called with one observation

concerning the letter which he received.

Mr. Bressler noted that the city could not

receive water back into its water distribution system (as part of a reservoir drain!
replenishment cycling operation) unless the reservoir is part of a system owned, operated,
and maintained by the city of Laramie.

WWC anticipates that any water

storage/distribution system developed at the airport will indeed be owned, operated, and
maintained by the City of Laramie.

Cost Estimate
As part of the conceptual design process, a cost estimate for the proposed project
was prepared. A breakdown of conceptual design cost items is shown as Appendix 3.
The conceptual cost estimate for the storage project portion of the airport improvement
projects is $600,565.

4

Future Actions
There is no plan to complete final design or construct the storage facility at this

time. The Airport Board intends, if possible, to contribute to a joint project which would
improve water delivery in west Laramie and provide the necessary fire flows to the
airport at the same time.

If such a project is not forthcoming, the Airport Board

anticipates that final design and construction of the conceptual storage facility will
proceed.

5

APPENDIX 1
Energy Costs for a Daily Fill/Drain Cycle to
to Maintain Chlorine Residual and Temperature at a
Laramie Regional Airport Water Storage Reservoir
Maximum Storage Elevation
Pump Station Elevation
Minimum Pump Suction Head
Pumping Rate
Pumping Velocity
Pumping Head (Ignore dynamic head losses)
Storage Tank Size (Current Estimate)
Estimated % of Tank Contents Replaced (daily)
Energy (Head times Volume)

7380 ft MSL
7172 ft MSL
31 psig
700 gpm
2.85 ft/sec
136.4 ft
400,000 gallons
30%
1.365E+08 ft-Ib

Assumed Overall Efficiency (busbar to water)
45%
Electricity Usage, per day
114.2 kW-hrs
Incremental Electricity Cost, estimated
0.067 per kW-hr
$
Excess Daily Pumping Cost, assuming no consumption, worst case

=
=

71.61 ft
1.56 CFS

=
=
=
=
=

8,511
53,476
16,043
68.96
51.37

$

7.65

Ib/sf
CF
CF
Hp-hrs
kW-hrs

APPEND1X 2
Fireflow Duration at the Laramie Regional Airport
Assumptions:
Supplemental Fire Flow of 700 gpm from existing pump station
400,000 gallon storage reservoir
Ignore domestic and irrigation demand
Fills between 1 :30 and 4:30 a.m. (120,000 gallons at 700 gpm)
Drains between 7:30 a.m. and 1:30 a.m. (120,000 gallons at 110 gpm)

Fireflow (gpm)
4,000
3,500
3,000
2,500
2,000
1,500
1,000

Percentage of Time When Fireflow Duration is Greater than the Number of
4.00 3.75 3.50 3.25 3.00 2.75 2.50 2.25 2.00 1.75
15% 52%
28% 59% 90%
28% 53% 78% 100% 100%
28% 48% 68% 88% 100% 100% 100% 100%
76% 91% 100% 100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Hours Shown
1.50 1.25
88% 100%
100% 100%
100% 100%
100% 100%
100% 100%
100% 100%
100% 100%

If Supplemental Fire Flow is 800 gpm

Fireflow (gpm)
4,000
3,500
3,000
2,500
2,000
1,500
1,000

Percentage of Time When Fireflow Duration is Greater than the Number of
4.00 3.75 3.50 3.25 3.00 2.75 2.50 2.25 2.00 1.75
25% 60%
40% 69% 98%
17% 40% 64% 88% 100% 100%
26% 45% 63% 81% 100% 100% 100% 100% 100%
94% 100% 100% 100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Hours Shown
1.50 1.25
95% 100%
100% 100%
100% 100%
100% 100%
100% 100%
100% 100%
100% 100%

APPENDIX 3
CONCEPTUAL COST ESTIMATE FOR THE STORAGE PORTION OF THE LARAMIE REGIONAL AIRPORT
OF THE WATER SUPPLY IMPROVEMENTS PROJECT
ELEVATED STORAGE RESERVOIR OPTION
Installed Equipment Cost
Tank
Foundations
Riser
Overflow Riser
Lighting
Standard Painting
Visibility Painting
Bypass PRV
SCADA (existing)
Utility Extension

$

$
$
$
$

437,121
Included
Included
Included
Included
Included
25,000
10,000
14,378
10,000

ESTIMATED CONSTRUCTION COST

$

496,499

CONTINGENCY

$

59,580

ESTIMATED TOTAL CONSTRUCTION COST

$

556,079

DESIGN ENGINEERING, AND CONSTRUCTION ADMINISTRATION AND ENGINEERING

$

44,486

ESTIMATED MAXIMUM PROJECT COST

$

600,565

Appendix B
Correspondence from the
Laramie Fire Department

CITY OF LARAMIE

LARAMIE

FIRE DEPARTMENT
P.O. Box C
Laramie, Wyoming 82073

(307) 721-5332
FAX (307) 721-5333
TDD (307) 721-5295

October 22, 1998

Joel Faber, P.E.
Banner and Associates
P.O. Box 550
Laramie, WY 82073
RE: Fire Flow Duration Recommendations West Laramie Project
Dear Mr. Faber:
The purpose of this letter is to document our conversations over the past several months
regarding fire flow and duration needs for Laramie Regional Airport and West Laramie. The
scope, however, has expanded since our conversation. It is now my intent, following approval
of the Fire Chief, to circulate the letter as the Fire Department's position paper on the subject.
The opinion of the Laramie Fire Department regarding fire flow and duration for a separate
combined West Laramie and Laramie Regional Airport zone is that your proposal to provide
flow volumes equal to present City requirements 1 with a worst case flow duration of two hours is
adequate to address the existing needs of the area and it is not unreasonable to assume for at
least the next twenty years.
Our support is conditionally based upon our assumptions that existing special multi-feed areas
(WTTP, Petro and Laramie Industrial Park) will not be adversely effected by creation of this
zone. And, that the created zone will enjoy connections to existing system sources so that, in
major conflagration, the massive capacity of the existing system could be brought into the
created zone by opening connecting valves.
History

Much of the perspective we communicated to you has its origins in work done by our Master
Planning Committee in the early 1980s2 • This preliminary work was continued by a staff
committee which included; water superintendent, city engineer and fire chief. Staff report
resulted in modifications to the Uniform Fire Code during the adoption process 3 which is the
design basis for our system today.
Laramie Municipal Code 15.34.040
Laramie Fire Department Master Plan Report 1983 and revised 1985
3 Ordinance number 732, 4 1983 Amends Section 903 then 1982 now 1997
I
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Flow duration is not addressed in any of our early work. I believe there are two main reasons
for this oversight. One, the main municipal system enjoys a capacity reserve so large that the
question is moot. And, two, national standards upon which the work was based did not directly
address the duration question.
Every block and every large structure in our community was measured and surveyed during this
early period to determine needed fire flow block by block. Survey methodology was based
upon ISO property fire assessment strategies of the time4 • This work consumed thousands of
man-hours and is the basis for building permit reviews we perform today.
There are many methods of assessing fire problem water needs. Most are based upon work
done in the last century by engineers employed by water purveyors or insurance providers. 5
The earliest of these was Shedd 6 (1889) followed closely by Fanning7 and KUiching 8 . The
common basis of assessment of fire demand need contained in these papers was population.
Thus so many thousands of people require so many fire streams in a relationship which
increases proportionally.
Evolution of method can be seen in the work of Freeman 9 • Freeman's work is the first to make
mention of flow duration. His recommendations was that elevated storage pressure systems
should have a reserve capacity of at least six hours, while pumped systems required a duration
of one hour. The National Bureau of Fire Underwriters had already begun evaluation of
municipal fire problems and water resources at the time of Freeman. This work was intensified
after the conflagration experience of Baltimore in 1904.
NFBU early assessments concentrated on structures with a cursory review of water supplies for
fire protection. Today the municipal survey conducted by the Insurance Service Office and the
resulting ratings include comprehensive reviews of water systems and detailed examination of
individual structures. It is important to remember that the sole purpose of the rating is for
insurance. 1o
Risk Analysis
Fire risk and behavior modeling is relatively new methodology and has not presently reached a
state of art much beyond probability for single structures or contiguous complexes. The problem
is simpler if there are no life-safety concerns. 11 All such models are attempts to provide good
basis for decisions which are essentially economic.

Insurance Service Office Commercial Grading Schedule 1980 IFSTA manual "Water Supplies for Fire Protection"
National Bureau of Fire Underwriters predecessor of ISO
6 Shedd, 1. Herbert "Ratio of Pumping Capacity to Maximum Consumption" 1889 NFPA Fire Protection Handbook 1991
7 Fanning 1. T. "Distribution Mains and the Fire Service" 1892 Fire Protection Handbook 1991
8 Kuiching, E "The Financial Management of Water Works" 1897 Fire Protection Handbook 1991
9 Freeman, John R. "The Arrangement of Hydrants and Water Pipes for the protection of a City Against Fire" 1892 FPH 1991
10 Anderson, John "Water Supply Requirements for Fire Protection" NFPA Fire Protection Handbook 1991
II Kersken-Bradley, Marita "Application of Fire Risk Analysis" 1988 Fire Protection Engineering SFPE Handbook 1988
4
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Fire Protection Engineers use modeling as a basis for intervention strategies designed to
reduce event probability or, in many cases, to buy time by delaying escalation. Markov Chains
are an example of this method. These chains are used for repetitive situations in which there
are a set of probabilities that define the likelihood of transition from one state to another. A
chain comprises a sequence of such transitions. 12
Active intervention in the event ,"fire", by suppression forces can derail the event chain or at
least delay it. Conflagrations such as the one that destroyed the Laramie business district in
1948 are extreme examples of what inadequate intervention will lead to. Analysis of that fire
identified several contributing factors including, highly combustible and inadequately separated
construction, inadequate fire prevention, high winds and lack of early warning. On the
intervention side of the equation was old inadequate fire equipment, lack of proper staffing and
water supply inadequate for the problem.
History is full of examples of predictable conflagrations like the Laramie fire. In 1905 the NFBU
commissioned three engineers to survey the City of San Francisco. Their report contained the
following: Not only is the hazard extreme within the congested value district, but it is augmented
by the presence of a surrounding compact, great height, large area, frame residence district
itself unmanageable from a fire fighting standpoint by reason of adverse conditions introduced
by topography. In fact, San Francisco has violated all underwriting traditions and precedents by
not burning up; that it has not done so is largely due to the vigilance of the fire department
which cannot be relied upon indefinitely to stave off the inevitable. On April 18, 1906 (six
months after the report) an earthquake lasting only one and one half minutes initiated fires
which devastated the City, creating the worst conflagration in American history. Burning out of
control for two days, consuming 4.7 square miles, destroying 25,000 structures and killing 450
people 13 .
Several factors playa role in assessing fire flow needs: the fire time temperature curve,
properties of water, known fire spread characteristics of construction types, and building size. 14
Successful intervention was defined in the Fire Master Plan reports as confining fire loss to the
room of origin. The most crucial factor in achieving this level of success is time. The first
response of the Laramie Fire Department is capable of containing fire to the building of origin
provided it is allowed sufficient time to mount an effective interior attack and that the fire has not
progressed beyond the first 2,000 sq. ft. This level of intervention usually requires no more than
600 gallons per minute and many times less than 200gpm.
Beyond the 2,000 sq. ft. identified limit, and short of it if there are other adverse factors (access
difficulty or accelerated fire are examples) is the area of big water. These fires are defensive
and goals shift to confining the fire to its structure of origin, or, in congested construction, block
of origin. LFD has pumping capacity to 6,000 gallons per minute, actually more as these
numbers represent testing at draft. Big water is applied in the form of water curtain to separate
Berlin, Geoffrey N. "Probability Models in Fire Protection Engineering" 1988 Fire Protection Engineering SFPE Handbook 1988
Thompson, 8.1., "The evolution of fire services" Managing Fire Services leMA 1979
14 Eckman, William F. "The Fire Department Water Supply Handbook" 1994
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unburned buildings and areas from the fire or is directly applied to the surface of exposed
buildings to keep them below ignition temperatures. Method of application moves from smaller
handlines producing 200 gpm to larger handlines, monitors, deck guns and elevated stream
appliances. These latter devices are capable of production in excess of 1,000 gpm each.

West Laramie
West Laramie has been surveyed to identify areas and potential areas of fire flow deficiency.
Apart from the huge deficiency of the regional airport the most significant shortcoming noted is
the business corridor along Snowy Range Road. There are also a few pockets of multi-family
residential which do not presently enjoy the 3,000 gpm needed for those areas. Other than the
business cluster at Snowy Range and 1-80 interchange, the Game and Fish and Forest Service
Headquarters, there are not existing high need structures in West Laramie. West Laramie
defined as the incorporated area of Laramie west of Interstate 80.
The greater suppression problem in West Laramie is posed by the size of the blocks. Many of
the blocks exceed six acres and hydrant distribution, other than the corridor, is every other
intersection. Worse, many structures are located more than the 150 ft. from access roadways
which means that pumper attack lines may be too short to effectively reach interiors. The good
news is that large blocks translates into big lots which often means good separation distances
and reduced exposure problems.
There is also one residential development (Cottonwood estates) which has woefully inadequate
fire flows even for single family dwellings located on large lots. This situation developed when
Cottonwood, a county subdivision with a private water supply, was annexed into the City under
terms of an annexation agreement which did not require line resizing to accommodate fire
flows. Resizing of lines from existing 4 inch and less plastic to looped 6 inch should be a high
priority.

Fire Flow Standards
The early work of Freeman et all evolved into the national standards of today. Early work used
population as a basis for estimation of maximum fire flow needs. Later work, Iowa State
University 15 is an example, used a method of calculation based upon total exposed combustible
area and cubic feet of water cooling needed to accomplish extinguishment. Variations on this
method can be seen everywhere from the Commercial Grading Schedule to NFPA Standards. 16
The national standards for required fire flows are based upon construction type and fire area 17
The method used in Laramie is based upon these standards using our system of zoning. Fire
flows are calculated as part of the plan review process and mitigation is required to insure that
new construction neither exceeds available water or required fire flow maximums for the zone.
International Fire Service Training Association "Water Supplies for Fire Protection" 1988
National Fire Protection Assn. Standard 1231 Water Supplies for Rural and Suburban Fire Fighting 1993
17 Uniform Fire Code Appendix III-B 1997
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Summary

The proposed West Laramie loop creating a flow zone serving West Laramie west of Interstate
The
80 and Laramie Regional Airport is a good solution for the areas fire flow problems.
solution includes an elevated tank support for flows of two hours at maximum fire flows. The
Uniform Fire Code requires a flow duration of 4 hours for flows in excess of 4,000gpm and 3
hours for flows less than 4,000 but more than 3,000gpm. 18 However, this does allow the fire
chief some discretion in deviating from these limits:
In addition to the elevated reserve there are at least three other options which will allow
additional water reserve to be brought into the flow area. The first of these are the valved
connections between existing zone one supply and the new West Laramie zone. It should be
possible to open these valves in the event a conflagration overtakes the West Laramie reserves
and bring into action additional millions of gallons of reserve. The second is a fire department
steamer connection on the demand side of the pump serving Laramie Regional Airport. One of
the large diameter supply lines from the treatment plant lies nearby. It should thus be possible
to add an additional 1,500 gpm directly into the system at the airport through existing 10 inch
line. Finally LFD has the capacity today to lay one half mile of aboveground supply line in the
form of 5 inch hose. Plans in the next five years include expansion of this capacity to one mile.
Standard Operating Procedures of LFD include notification of the on-call water department
technician for large fires. SOP's for the Regional Airport already include call-in and activation of
a reserve pumper for supply at the pump station. While these solutions are inadequate for
normal fire fighting, they are certainly useful for large fires when reserves become depleted.
We have been asked to offer an opinion as to whether or not the proposed system could result
in turning away a potential business because of lack of required storage reserves. It is our
opinion that the deficiency does not exist in reality and we therefore endorse the proposed
solution. That solution will provide enough storage to supply 4,000 gpm for a duration of two
hours.
If you have any further questions please contact me at (307) 721-5332.

7-='

S. J -=.-----'---"'~

~kers,

Randy J.
Fire Marshal

xc: Mike Carlson, Fire Chief
Harry LaBonde, Director of Public Works
Wes Bressler, Water Superintendent
Bob Juve, City Engineer
18

Unifonn Fire Code Table III-B(I) 1997

Appendix C
Opinions of Probable Construction Cost for
Alternative Improvement Plans

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

ITEM DESCRIPTION
MOBILIZA TION
STORAGE RESERVOIR
ELEVATED STORAGE TANK
TANK FOUNDATION
LARAMIE WEST TRANSMISSION LOOP
FURNISH AND INSTALL 18-INCH PVC
PIPE BEDDING
VALVES & APPURTENANCES
SCADA & TELEMETRY
HIGHWAY BORE
CONNECT TO CITY DISTRIBUTION SYSTEM
RESTORE DISTURBANCES
GRANT STREET PUMP STATION
PUMP HOUSE
15 HP PUMP, MOTOR, CONTROLS
AND APPURTENANCES
VALVES AND APPURTENANCES
SCADA & TELEMETRY
POWER INSTALLATION
BACKUP POWER
UNIVERSITY PUMP STATION
PUMP HOUSE MODIFICATIONS
15 HP PUMP, MOTOR & CONTROLS
VALVES AND APPURTENANCES
SCADA & TELEMETRY
BACKUP POWER

QUANTITY

UNIT

LS

UNIT
COST

ITEM
COST

$200,000

$200,000

0.6

MG
LS

$1,000,000
$125,000

$600,000
$125,000

16000
3000

LF
CY
LS
LS
LF
LS
AC

$50
$25
$220,000
$15,000
$200
$40,000
$1,500

$800,000
$75,000
$220,000
$15,000
$20,000
$40,000
$27,000

LS

$50,000

$50,000

3

EA
LS
LS
LS
LS

$20,000
$30,000
$25,000
$5,000
$30,000

$60,000
$30,000
$25,000
$5,000
$30,000

1
3

LS
EA
LS
LS
LS

$50,000
$20,000
$30,000
$25,000
$60,000

$50,000
$60,000
$30,000
$25,000
$60,000

1
100
18

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
ACQUISITION OF ACCESS & ROW

$10,000
18

AC

PROJECT COST TOTAL

$1,000

$18,000
$3,504,655

BANNER ASSOCIATES, INC.

FINAL

LARAMIE WEST WATER SUPPLY PROJECT
OPINION OF PROBABLE CONSTRUCTION COST
ALTERNATIVE NO.2 - ELEVATED (ZONE 2) STORAGE LOCATED AT SECTION 36

ITEM DESCRIPTION
MOBILIZATION
STORAGE RESERVOIR
ELEVATED STORAGE TANK
TANK FOUNDATION
FIRE PUMP STATION
PUMP HOUSE
FURNISH AND INSTALL 100 HP FIRE
PUMPS, MOTOR AND CONTROL
VALVES & APPURTENANCES
SCADA & TELEMETRY
POWER INST ALLA TION
BACKUP POWER
LARAMIE WEST TRANSMISSION LOOP
FURNISH AND INSTALL 18-INCH PVC
PIPE BEDDING
VALVES & APPURTENANCES
SCADA & TELEMETRY
HIGHWAY BORE
CONNECT TO CITY DISTRIBUTION SYSTEM
RESTORE DISTURBANCES

UNIT
COST

ITEM
COST

$200,000

$200,000

MG
LS

$1,000,000
$125,000

$600,000
$125,000

LS

$75,000

$75,000

2

EA
LS
LS
LS
LS

$80,000
$40,000
$25,000
$10,000
$60,000

$160,000
$40,000
$25,000
$10,000
$60,000

16,500
3,300
1

LF
CY
LS
LS
LF
LS
AC

$50
$25
$200,000
$7,500
$200
$40,000
$1,500

$825,000
$82,500
$200,000
$7,500
$20,000
$40,000
$27,750

LS
EA
LS
LS
LS

$30,000
$20,000
$30,000
$25,000
$60,000

$30,000
$20,000
$30,000
$25,000
$60,000

LS

$50,000

$50,000

EA
LS
LS
LS
LS

$20,000
$30,000
$25,000
$5,000
$30,000

$60,000
$30,000
$25,000
$5,000
$30,000

QUANTITY

UNIT

LS

0.6

100
1
18.5

UNIVERSITY PUMP STATION
PUMP HOUSE MODIFICATIONS
15 HP PUMP, MOTOR & CONTROLS
VALVES AND APPURTENANCES
SCADA & TELEMETRY
BACKUP POWER
GRANT STREET PUMP STATION
PUMP HOUSE
15 HP PUMP, MOTOR, CONTROLS
AND APPURTENANCES
VALVES AND APPURTENANCES
SCADA & TELEMETRY
POWER INST ALLA TION
BACKUP POWER

3

CONSTRUCTION COST SUBTOTAL (CCS)

$2,862,750

ENGINEERING COSTS (CCS X 10%)

$286,275

SUBTOTAL #2

$3,149,025

CONTINGENCY (SUBTOTAL #2 X 15%)

$472,354

CONSTRUCTION COST SUBTOTAL

$3,621,379

PREPARE FINAL DESIGN AND SPECIFICATION
(CCS X 10%)

$286,275
$10,000

PERMITTING & MITIGATION
ACQUISITION OF ACCESS & ROW

18

AC

$1,000

$18,000
$3,935,654

PROJECT COST TOTAL

BANNER ASSOCIATES, INC.

FINIAL

LARAMIE WEST WATER SUPPLY PROJECT
OPINION OF PROBABLE CONSTRUCTION COST
ALTERNATIVE NO.3 - ELEVATED (ZONE 2) STORAGE LOCATED AT AIRPORT

ITEM DESCRIPTION
MOBILIZA TION
STORAGE RESERVOIR
ELEVA TED STORAGE TANK
TANK FOUNDATION
FIRE/BOOSTER PUMP STATION
PUMP HOUSE
FURNISH AND INSTALL 60 HP FIRE
PUMPS, MOTOR AND CONTROL
VALVES & APPURTENANCES
SCADA & TELEMETRY
POWER INSTALLATION
BACKUP POWER
LARAMIE WEST TRANSMISSION LOOP
FURNISH AND INSTALL 18-INCH PVC
PIPE BEDDING
VALVES & APPURTENANCES
SCADA & TELEMETRY
HIGHWAY BORE
CONNECT TO CITY DISTRIBUTION SYSTEM
RESTORE DISTURBANCES

UNIT
COST

ITEM
COST

$200,000

$200,000

MG
LS

$1,000,000
$125,000

$600,000
$125,000

LS

$75,000

$75,000

2

EA
LS
LS
LS
LS

$70,000
$40,000
$25,000
$5,000
$60,000

$140,000
$40,000
$25,000
$5,000
$60,000

16000
3000

LF
CY
LS
LS
LF
LS
AC

$50
$25
$200,000
$7,500
$200
$40,000
$1,500

$800,000
$75,000
$200,000
$7,500
$20,000
$40,000
$27,000

LS
EA
LS
LS
LS

$30,000
$20,000
$30,000
$25,000
$60,000

$30,000
$20,000
$30,000
$25,000
$60,000

LS

$50,000

$50,000

EA
LS
LS
LS
LS

$20,000
$30,000
$25,000
$5,000
$30,000

$60,000
$30,000
$25,000
$5,000
$30,000

QUANTITY

UNIT

LS

0.6

1
100
18

UNIVERSITY PUMP STATION
PUMP HOUSE MODIFICATIONS
15 HP PUMP, MOTOR & CONTROLS
VALVES AND APPURTENANCES
SCADA & TELEMETRY
BACKUP POWER
GRANT STREET PUMP STATION
PUMP HOUSE
15 HP PUMP, MOTOR, CONTROLS
AND APPURTENANCES
VALVES AND APPURTENANCES
SCADA & TELEMETRY
POWER INSTALLATION
BACKUP POWER

3

$2,804,500

CONSTRUCTION COST SUBTOTAL (CCS)

$280,450

ENGINEERING COSTS (CCS X 10%)

$3,084,950

SUBTOTAL #2
CONTINGENCY (SUBTOTAL #2 X 15%)

$462,743

CONSTRUCTION COST SUBTOTAL

$3,547,693

PREPARE FINAL DESIGN AND SPECIFICATION
(CCS X 10%)

$280,450
$10,000

PERMITTING & MITIGATION
ACQUISITION OF ACCESS & ROW

18

AC

$1,000

$18,000
$3,856,143

PROJECT COST TOTAL

BANNER ASSOCIATES, INC.

FINAL

LARAMIE WEST WATER SUPPLY PROJECT
OPINION OF PROBABLE CONSTRUCTION COST
ALTERNATIVE NO.4 - ELEVATED (ZONE 2+) STORAGE LOCATED AT AIRPORT

ITEM DESCRIPTION
MOBILIZATION
STORAGE RESERVOIR
ELEVA TED STORAGE TANK
TANK FOUNDATION
LARAMIE WEST TRANSMISSION LOOP
FURNISH AND INSTALL 20-INCH PVC
PIPE BEDDING
VALVES & APPURTENANCES
SCADA & TELEMETRY
HIGHWAY BORE
CONNECT TO CITY DISTRIBUTION SYSTEM
RESTORE DISTURBANCES
UNIVERSITY PUMP STATION
PUMP HOUSE MODIFICATIONS
60 HP PUMP, MOTOR & CONTROLS
VALVES AND APPURTENANCES
SCADA & TELEMETRY
BACKUP POWER

QUANTITY

UNIT

LS

UNIT
COST

ITEM
COST

$200,000

$200,000

0.6

MG
LS

$1,000,000
$125,000

$600,000
$125,000

16000
3000

LF
CY
LS
LS
LF
LS
AC

$58
$25
$220,000
$15,000
$200
$40,000
$1,500

$928,000
$75,000
$220,000
$15,000
$20,000
$40,000
$27,000

LS
EA
LS
LS
LS

$50,000
$70,000
$50,000
$25,000
$60,000

$50,000
$140,000
$50,000
$25,000
$60,000

100
18

1
2

CONSTRUCTION COST SUBTOTAL (CCS)

$2,575,000

ENGINEERING COSTS (CCS X 10%)

$257,500

SUBTOTAL #2

$2,832,500

CONTINGENCY (SUBTOTAL #2 X 15%)

$424,875

CONSTRUCTION COST SUBTOTAL

$3,257,375

PREPARE FINAL DESIGN AND SPECIFICATION
(CCS X 10%)

$257,500

PERMITTING & MITIGATION
ACQUISITION OF ACCESS & ROW

$10,000
18

AC

PROJECT COST TOTAL

$1,000

$18,000
$3,542,875

BANNER ASSOCIATES, INC.

FINAL

Appendix D
Project Meeting Minutes

Laramie West, Level II and Nine Mile, Level I Water Supply Projects
Wyoming Water Development Commission

Scoping Meeting - Summary Meeting Minutes
June 10, 1998 - 10:00 a.m. - Banner Associates, Inc.

Attendance:
Joel Coffey
Ted Coyer
Wes Bressler
Harry LaBonde
Mason Skiles
Paul A. Rechard
Bobbi Valdez
Glen E. McGoon
Bruce Brinkman
Joel Farber
Carol Moore

Coffey & Associates
Coffey & Associates
City of Laramie
City of Laramie
Nine Mile Water (Attorney)
Western Water Consultants
Nine Mile Water District
Nine Mile Water District
WWDC
Banner Associates, Inc.
Banner Associates, Inc.

(307)742-7425
(307)742-7425
(307) 721-5281
(307)721-5230
(307)745-5124
(307)742-0031
(307)745-0545
(307)721-3012
(307) 777 -7626
(307)745-7366
(307)745-7366

Discussion:
The meeting began with a brief introduction of everyone present. Subsequently, Bruce
Brinkman inquired if a representative from the Joint Powers Board would be at the meeting.
After some discussion, it was decided that a representative of the Joint Powers Board need not
be present and that Paul Rechard was authorized to represent the Airport Board.
Mr. Brinkman then gave a brief discussion of the projects. There are two projects which are
tied to each other. The first project, the Laramie West Project, regards expanding water system
improvements needed for the Laramie Regional Airport. An existing water improvement project
for the Airport is being funded by sales taxes. It is the intent of this project to delineate needed
expansion of storage and infrastructure to help the City of Laramie, over and above what will
be required to serve the Airport.
The second project is the Nine Mile Water Supply Project. Nine Mile is an area southwest of
Laramie without drinking water. The intent of this project is to complete a feasibility level plan
for connection with the City of Laramie's system to help the Nine Mile District, if possible.
Bruce noted there are several possible storage sights which need to be evaluated for these
projects: (1) between Laramie and the Airport; (2) at the Airport; (3) in the Nine Mile Area; and
(4) out at the Treatment Plant. He indicated this is why the two projects are being completed
together, to coordinate them and give Laramie and the WWDC the best "bang for their buck"
to get a regional water system initiated.
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Nine Mile would like to have a potable water system as well as a fire flow system. Bruce
believes once the numbers come out Nine Mile will see that it is much more expensive to have
a fire system above and beyond a potable water system. Bruce would like to find out what
it would take to provide potable water for the Nine Mile users. Secondly, see what it would
cost to expand that system to provide fire flow for that system; and thirdly, go back to the
basic potable water system and look at alternative fire fighting options such as one or two
hydrants, similar to Seven Mile or lake taps which would could be used to feed tanker trucks.
Bruce stated, that at this time, WWDC does not fund Airport Projects. However, WWDC looks
at regional applications to try and help everyone in the area. Some of the things he sees of
importance with regard to these projects are:
1.

Year round operation of the Treatment Plant and the Laramie Diversion. Right now
Laramie is in the process of building an alternative diversion out at Pioneer Canal
diversion to better facilitate winter time operations.

2.

The possibility of putting additional storage out at the Water Treatment Plant. How
would this fit into the overall picture?

3.

We must keep track of which part of the Laramie project is Airport work and which part
is Water Development and City work. This will be a touchy area. This will need to be
a cooperative effort and has to be kept clear on the books.

Harry LaBonde and Wes Bressler had met with Paul Rechard yesterday and said that Paul, in
his work for the Airport, is preparing a conceptual design for a "stand-alone" water system.
This will be the basis for the Airport's participation with regard to any joint water improvement
project with the City.
Bruce Brinkman asked if the Airport would stay with the existing 10-inch feed line, if they
would include a pipeline looping back to the City. He also asked if they were analyzing the
storage amount just for what the Airport would need or if they were evaluating further
alternatives.
Paul Rechard stated that their report will cover what the Airport can do by
themselves. The Airport Board will not spend anymore money than what it will cost to build
a "stand-alone" system. Western Water will come up with what the Airport Board needs, what
their requirements are, and how much storage to provide their fire flow. When the report is
finished, the City will sit down with the Airport and decide if they proceed with a joint project
or if the Airport will proceed on its own. Decisions will be made by both governing bodies. By
combining these two projects, they are hopeful to save some money with regard to needed
improvements. Paul indicated that their report to the Airport would be done Mid-July to the
first of August. Information developed for their report would be available to Banner.
Bruce Brinkman asked if there needs to be coordination meetings throughout the project
whereby the City could be kept informed on what is going on and get ideas so they would have
ongoing knowledge on the progress of work. Everyone present expressed interest in having
coordination meetings.
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The discussion changed to technical questions about the City's concerns with storage and
transmission in the west side of Town. Wes Bressler stated that they may need some
additional carrying capacity as well as storage. The problems they are running into at this time
occur at the pressure zone break between Zone 1 and Zone 2. There is a pressure reducing
valve (PRV) which has been opening under demands of the South Laramie Water and Sewer
District. The City would like to get better stability on fire protection as well as delivery
capability for peak daily use. They need to have some directive on how to accommodate
different demands without compromising a background pressure. The zones effected are Zones
1 and 2. The lower pressure Zone is Zone 1.
Sources in the area have stated that expansion of storage at the water treatment plant might
be a way to handle some of the problems that are arising. Wes Bressler stated that this has
been analyzed to death and is a concept that has been considered since the Level I Master Plan
was created. Long distance plans state that there will be a need for more storage at the
Treatment Plant. However, the problems the City is experiencing currently can be covered by
expanding the storage proposed for the Airport.
Bruce Brinkman thought we should first evaluate additional storage at west Laramie and then
if this is something in the long range that is needed and there is enough money and time in this
project we can go ahead and analyze expanding storage at the treatment plant.
Wes Bressler stated that when they were working with WWDC in the past, WWDC would not
fund water treatment plants. Bruce stated that they would be looking at this as storage and
not as water treatment.
Harry LaBonde stated that they had a concern about Seven Mile already being tapped into this
transmission line and as more and more demands are placed along the line, such as the Nine
Mile, how will these needs be supplied further down the line? And what happens in the event
of a plant shut down for maintenance purposes? These are reasons why the extra storage is
needed.
Glen McGoon asked if Seven Mile was tapped into both transmission lines. Wes Bressler said
they are tapped into only one pipeline. Prior to three years ago the water treatment plant was
shut down every winter and storage from the water treatment plant was used in those lines.
There is approximately % million gallons of storage at the treatment plant. If storage was
added out there it would be tapped from only one line.
Bruce indicated costs are a major concern for WWDC on the Nine Mile project.
Joel Coffey stated that it is a foregone conclusion that if water is supplied to this area, the
source is going to be the City of Laramie. Joel went on to say that responsibility for operation
and maintenance for the Nine Mile project will be a key issue. Joel suggested a contact with
the Seven Mile District would be appropriate to determine the potential for sharing services or
if a joint district could be formed for funding operation costs.
Joel Coffey also said that the City needs a plan to address the likely proliferation of
development along Highway 230. There has got to be some motivation for the City to provide
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the water. There is motivation on the fact that the State provides the City of Laramie with
assistance, but it would be a lot easier to sell this idea to the City of Laramie, politically, if there
are some things that go with it that are not part of the study. Perhaps a corridor between
Laramie and Harmony or the Treatment Plant, that controls the flux of the area and tries to
increase the standard of living would be desirable to the City.
Joel went on to say that as you go from Laramie to the Treatment Plant for extra territorial use,
there needs to be a way to reimburse the City for the water use. The water source that Nine
Mile would be using would be water that is surface water that goes through the Treatment
Plant and is more expensive to produce than the City's groundwater supplies.
State
Legislature through a kink into that with a recent bill governing allowable fees charged for
extraterritorial users.
In this vain, Joel Coffey requested direction for what service area should be included in the
report. Joel stated he believes the service area needs to address the other people in the area
and needs to be looked at on the City of Laramie's behalf with regard as to how you would
handle it if you had "x" amount more locations that had a district. If there are going to be other
folks "tapping on" out there, there needs to be some form of situation so that City's operation
doesn't have to deal with 30 to 50 individuals off that line. Joel said he believes the service
area extends from the City of Laramie to the Water Treatment Plant insofar as existing homes
that have non-potable water supplies that are just like at Nine Mile.
Bruce responded that as far as the service area, this is an area for future potential. These
should be future potential sites documented in a separate section of the report. These homes
could be listed as "future potential sites" for districts to be formed. However, the engineering
analysis of the system should only address the Nine Mile District. Beyond that, if the City
Council decides to provide Nine Mile with water, it may pave the way for the future potential
sites to apply as Districts and do as Nine Mile did. That is why this is a Level I study to provide
preliminary numbers. At WWDC we are saying that "Yes, there are people out there that have
a need for water and we are analyzing what it would cost to provide the water to them". At
that point, it becomes the responsibility of all of the entities that are involved to get together
and come up with an agreement that is mutually beneficial.
Joel Coffey is to identify existing homes and locations. He will also consider empty lots in Nine
Mile, to be developed in the future, when estimating the potential demand for water by the
District.
Mason Skiles indicated that it would be beneficial to address future development including the
adjacent ranch to provide water for their hired help and/or livestock.
Bruce Brinkman indicated that water for entities outside the District would need to be addressed
an agreement with the City regarding the number of taps. There will be an initial cost of
starting up the project and if the District has new people coming in, there should be some form
of mechanism that will provide that the new people also pay for a proportionate share of the
project development costs. This will preclude developers creating a windfall development. The
City will want to have an input on this also. Bruce stated that WWDC's major concern was
the distribution system for the immediate area.
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Joel Farber asked about the number of existing taps on the 20-inch and the 24-inch pipelines.
Wes Bressler stated that there was an even split on both. Joel then asked about the basis for
which line had been tapped and the threshold used for tapping the pipelines in the past. Wes
Bressler answered that the decision to tap in the last 20 years has been to tap the 24" line
because it is the newer line and the City was skeptical of the condition of the 20" line. The
City has tried to minimize the number of taps on the 20" line and they have better control on
the 24" line with the electric valves.
Joel Farber asked what information the City of Laramie will be interested in seeing in the Nine
Mile report and if there are there limits to the volume of extraterritorial water the City is willing
to provide? What criteria will the City use to base a decision on whether or not to provide
water to the Nine Mile District or other interested parties?
Wes Bressler answered that there is a set of criteria set up by ordinance that a party requesting
an extra territorial tap has to satisfy to the Council. These criteria consist of about seven items
which need to be addressed to the City Council's satisfaction before an extraterritorial tap
would be granted. From the standpoint of continuous operation, the City is concerned, as
Harry pointed out earlier, about a proliferation of demand on the transmission lines. There is
potential for winter outages at the water treatment plant because the City only now is getting
into year-round operation.
The City has some rough spots to work out for long term
management of the system. Wes believes the project needs to identify where we may be
seeing future demands on that transmission lines. This information will be part of the basis for
the decision on how we can supply water.
Wes said that it doesn't have to be studied to death, but flags need to be raised for those
points of potential development so when the City makes a decisions about providing water to
the Nine Mile District, a future Council can look back and see the basis for the commitment
which was made.
Wes also stated that the part of the picture that we don't want to overlook is the overall
system management that the City has to have for their day to day existence. If we loose an
element, the two transmission lines playa very vital link in our water supply to the community.
The City is also concerned about what will happen if we loose the supply from those lines in
town or if we have to depend on those lines to supply the system in the event we loose service
from the ground water sources.
Bruce Brinkman thought this could be incorporated into the hydraulic analysis completed to
evaluate storage in West Laramie. Bruce asked when did the City expect to see water from the
Spur wells and how this might effect demand from the Laramie River supply?
Harry LaBonde stated that the Spur will be finished in 1999, but it is intended to be a peak
summer supply. Somewhere in 2000 it will be utilized.
Bruce asked if this could this be looked at as an emergency supply, except in the summer when
it is in use. Harry said no because the City is limited to 1400 acre-feet per year in the permit
through the State Engineers Office.
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Joel Farber inquired about the hydraulic modeling to be completed for the project. He indicated
the City's model, developed by RBD, is not up to date with the discussion we are having today
with regard to demand and calibration. Specifically, new demands on the City system, such
as the South Laramie Water and Sewer District, are not incorporated in the model. He asked
how this should be handled? Also, the model uses a uniform C-factor of 130, which suggests
it may not be calibrated.
Bruce said he would like to see us leave the Model as it is, intact, and add the Nine Mile data
set, and then go in and if adjustments are needed, add some dummy nodes in Zone 1 and Zone
2 for increases and decreases, but as far as changing the code in the model, that is above and
beyond this project. If we could get Nine Mile included in the model, Seven Mile is already in
the model, not as a node, but was included as part of the demand when the model was
originally constructed. On the South Laramie portion, you could expand on it to make it a little
more sophisticated and that would be fine.
Wes Bressler said that South Laramie is a pretty simple exercise because it is basically a
scheduled demand for water pumped from the City system, so that demand is served from
South Laramie's storage. Wes believes this is a node that can be calibrated. Once the water
goes to South Laramie's storage tank it is out of the system anyway.
Joel Farber agreed with Wes's comments. However, this approach would not address the
discussion earlier about the PRV kicking on and off. Joel asked if the problems with the PRV
are an issue that effects storage in Zone 1 or if it was not technically significant for purposes
of this study of storage for West Laramie?
Bruce Brinkman thought we might be getting out of the scope and the budget of this project.
Joel Farber's said that was his concern also and he wanted to have the discussion now rather
than later. Bruce said to leave the model as such, if a node for demand from South Laramie
isn't in the model, add that node in and then run it and see if the model shows anything that
could show why that valve is acting that way. If not you could add some dummy nodes on
each side and try and get the model to try and mimic that, you could do it with the dummy
nodes to get the pressures to go back and forth. You wouldn't need to go in and readjust what
is in the model. If you can find it fine, if not, maybe we could go out when it is happening, I
could go along with Wes and you and whoever else, go out and watch what it is doing. See
what is going on and see if we could have pressure indicators on the line in different places to
see if we could monitor pressures. See who the major users are on both sides and monitor the
pressures and see what is going on. Compare those pressures to what's in the model and try
and calibrate it closer and see if a major user is pulling water at different times which is causing
the fluctuation. I don't see going through and changing the existing model except for adding
Nine Mile and looking at the different scenarios for the Airport and possibly putting some
dummy nodes in to try and make the model work.
Joel Coffey stated that with respect to the Laramie West project, a paragraph should be put
in about extra territorial use in this area as well. Joel asked if the Airport Board was addressing
the private parties in that area as part of their study. Paul Rechard stated that no, only the
Airport was addressed. Joel Coffey thinks that there should be an acknowledgment that there
is no potable water available for the people who live up near the Airport. Paul stated that the
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Airport is not going to do anything to serve them unless something changes between now and
when the job gets started.
Bruce Brinkman stated that if they are that close to a main, they could organize a district and
come to the WWDC or this situation may be an annexation issue between the City and the
individual homeowners because they aren't isolated like Nine Mile. If they are that close, they
should be able to organize and annex and get distribution lines off of the main.
Joel Coffey stated that this was why he thought there should be an acknowledgment in
Banner's report that this situation exists. It is not a great deal of water they would be using
for five or six single family homes. Joel said he thought it would be prudent on any engineer's
part to at least make an acknowledgment that there are single family homes within close
proximity to the Airport.
Bruce Brinkman stated that part of this project is to look at looping this system. To loop it back
in to keep the water fresh, to provide another access of getting that water from the storage
tank back and forth to the West Laramie area instead of only one 1Q-inch line.
Anytime you
loop a system, you are putting an additional pipeline out there with the potential to feed other
users. Bruce said he thinks not only these people but the entire area around the Airport would
be potential future users. However, once the water main is there, the WWDC falls out of the
process until there is an organized district and six homes would not meet the criteria for an
organized district.
Paul Rechard stated that this group of people would be acknowledged in their report. Joel
Coffey stated that he was relieved to hear that. Paul also stated that the Airport Board has
some ideas for getting these people service, or in forming a district, or something, but that is
not defined at this point. Joel Coffey said he was pleased to here Paul say this because Airport
Board members have stated that to him, but he had not heard of it formally.
Bruce Brinkman stated that for the WWDC to mention all of the existing homes out there in this
report as potential users is fine but they would have to get 21 homes together before they can
qualify for WWDC assistance. Mentioning existing residences in the report is proper, and
saying they are in the area and potential users is good but with only six homes, they can't have
special attention from WWDC.
Joel Farber raised the subject of schedule of work. The report is due to the WWDC by October
1, 1998 and he asked Paul Rechard if he understood our time constraint and that the Airport
work would need to proceed in a timely manner for information to be incorporated for use in
this project. Paul said the information will be provided in a timely manner. Joel indicated that
the Final report is due November 1, 1998 and asked if people had questions about the sequence
of work or timing of individual tasks or if there are problems or changes that need to be made
etc. No one expressed any concerns.
Bruce indicated that the Nine Mile Representatives were quiet and asked if they had any thing
to say. Bobbi and Glen had nothing to add. Bruce stated that he hopes they have an
understanding of what we are looking at in this project. We will estimate what it would cost
to put a system in there. However, there is no guarantee that the District can get water once
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the study is complete, but at least you will have a cost estimate for construction. Then you
will have to work with the City Council to try and get approval for the water. WWDC will try
and help as much as possible, but it is not our job to negotiate. Negotiations will be between
the District and the City.
Bobbi was asked about the election that is happening. Mail in election begins on July 15 with
ballots counted on July 21. All information should be available by August 1, 1998. At this
point the District formation will go to the County Clerk and they send it to the Secretary of
State to get a final sign-off on it. The ballot asks if they want to form the district and provides
names of individuals to be elected as Board Members. If a majority approves, it will then go
to get signatures. It looks very positive.
Bobbi Valdez puts most information into a newsletter which is distributed throughout the
district. If you would like to get information to the District, give Bobby a write-up to keep Nine
Mile educated on the project.
Including a program for public participation in the project was discussed and it was decided
against. Harry LaBonde stated that from the City's standpoint, this study takes on more of an
operational nature as opposed to a visualization and planning process. He does not anticipate
a public role. He would, however, like to keep the City Council posted on the status of the
Study.
Bruce said that at the point where money is to be spent and there is a possibility of expanding
storage, at that time the WWDC will advertise and hold a public hearing before going to the
Level III funding. There will also be a hearing presented on the Nine Mile Project by the time
it goes to Level III.
Harry LaBonde requested that once the draft plan is prepared, we have a work session with the
City Council. He feels that a session with the council including interaction with the Nine Mile
District would be a good opportunity to get the two parties together. Also, with the project
report in a draft form, it would give Council an opportunity to comment and an opportunity to
understand what is in the report.
Bruce Brinkman asked Joel Coffey if he felt there was a need for the Council to be made aware
of the project and if they are aware of the Level I and Level II differences. And that Nine Mile
would go another year before a yes or no would be requested from the Council.
Joel Coffey stated that although the council is aware of what is going on, they would like to
have a report and have the Nine Mile folks talk over strategies of how they would approach
Council. Joel is aware of strong opposition on the Council for the Nine Mile project. This will
have to be overcome by the Nine Mile Board. The Legislature told municipalities how much
they can charge for water for extra territorial taps. This is a very political situation. He feels
that the City should be able to charge the Nine Mile folks the same amount as they charge the
Seven Mile folks and that is no longer the case.
Bruce Brinkman asked about extra territorial water - is it any water or just state funded water.
Harry responded that it is water provided by a municipality that has received state funding
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whether through the WWDC or other state funding. It will specifically apply to Nine Mile and
will determine what the City can charge. Harry stated that the law says that agreements that
were in place prior to the Legislation are still binding but new with agreements, the City will
charge out-of-City users the same amount charged to in-City users. Unless we can justify that
there is an additional cost. This places severe restrictions on the project.
Joel Coffey stated that the Council is interested in dealing with districts and not individuals.
This was policy had been implemented with regard to residents to east of Laramie but would
also apply in this situation. He added that Nine Mile sounds like a strong, unified district.
WWDC will have to look at costing to see what would be acceptable to the City, not only what
Nine Mile can afford, but what the City can afford also, what will be politically acceptable for
them. Joel Coffey stated that we need to look at the costing per month. Saying further that
if you look at the charges to Seven Mile, you can project that type of monthly cost.
Bruce stated that he was available any time to come to a meeting. Harry was charged to work
with the City Manager and set up a work session somewhere before October. Harry LaBonde
said that he would take the schedule, draft a memo to the City Manager, which will ultimately
reach the Council. The memo will indicate the project has been started by Banner Associates,
Inc. and provide the schedule of work. Then later in the project, before October, Banner and
Coffey can come in and provide an update on the project. Joel Farber agreed that this would
be a good process.
Nine Mile would then make the request sometime after November for extra territorial taps. The
question was raised if a Level" study was required before they make this step? Bruce stated
that it would be nice to have the request approved before a Level" is started but the process
could wait until the middle of a Level II. However if the City does not approve the tap, the
Level " money is gone down the drain.
Harry LaBonde stated that he didn't think the Council would like to make any decision on extra
territorial taps here until this report is done and all factors have been reviewed. But that
sometime before a Level II study is initiated, the City would make a decision as to whether they
can provide water or not.
At this point, Bruce asked if there was anything out on the ground today that we need to go
out and look at? No one indicated a need, so the meeting was adjourned, at approximately
11 :50 a.m, with a note that information needed from the City can be obtained by contacting
Wes.
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Laramie West, Level II and Nine Mile, Level I Water Supply Projects
Wyoming Water Development Commission

Coordination Conference - Summary Meeting Minutes
July 28, 1998 - 9:00 a.m. - Banner Associates, Inc.

Attendance:
Joel Coffey
Ted Coyer
Harry LaBonde
Paul A. Rechard
Todd Hanlin
Bobbi Valdez
Jim Moulton
Bruce Brinkman
Joel Farber
Jim Cavalli

Coffey & Associates
Coffey & Associates
City of Laramie
Western Water Consultants
Western Water Consultants
Nine Mile Water District
Nine Mile Water District
WWDC
Banner Associates, Inc.
Banner Associates, Inc.

(307)742-7425
(307)742-7425
(307)721-5230
(307)742-0031
(307)742-0031
(307)745-0545
(307)742-0414
(307)777-7626
(307)745-7366
(307)745-7366

Discussion:
Joel Farber started the meeting and asked that everyone present identify themselves.
Following introductions Joel explained that the purpose of the meeting was to discuss the
status of both projects and to answer any questions that might exist.
The Laramie West Project was discussed first. Items discussed included:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Joel has been coordinating work to date with Wes Bressler
Currently working on demands by zone for 1995-1997
Wes requested that Banner consider a Zone 2 area on the west side of town.
Banner is not considering the Spur well field at this time as it is not relevant to the
study
The details of zones 3-5 have been removed from the model with only the demands
included in order to allow more detail in zone 1 & 2
Current storage options being considered are at the water treatment plant, the
airport and somewhere in Section 25
If the line to the airport is looped Banner is considering tieing it into the system at
both Pierce and Grant streets
The study will briefly address the condition of the 20-inch line
Paul Rechard stated that the airport has decided that a 400,000 gallon elevated
storage tank and a system capable of 4000 g.p.m. for 2 hours is needed to satisfy
fire flow needs. It was also stated that the overflow elevation of the tank has been
set at approximately 7400 feet.

10.

11.

12.

13.

Bruce Brinkman asked if dual storage tanks ( airport and some other location were
being considered). Joel Farber stated not at this time. Following discussion it was
decided that this issue should be at least briefly considered
Harry LaBonde stated that the city would like to have the ability to take the water
treatment plant off line for periods of time so that additional storage at the plant
would be needed to economically do that.
Bruce Brinkman stated that he believed that the Laramie Service area extends from
the diversion to and including Laramie and that the Nine Mile and Seven Mile areas
are components served within that service area
The timing of the WWDC Level III application deadline was discussed. Bruce
Brinkman stated that the application must be submitted by the end of October.
Banner is planning on having a work session with the Laramie City Council in
September to discuss the project. Bruce stated that he will attempt to attend. It
was agreed that this group would meet in advance of that work session to plan a
strategy for the work session.

The Discussion then shifted to the Nine Mile Study. Items discussed included:
14.
15.
16.
17.

18.
19.

Joel Coffey stated that they were not as far along as had been planned but that in
the next week to 10 days they would give Banner service area information.
The District has been working with the Moultons and should soon have any potential
easement problems resolved.
The current idea is to have taps at two locations on Highway 230.
Looking at projects based upon number of tracts but it was pointed out that some of
these tracts are smaller than the minimum size allowed for development by the
County.
The District will have to match its water needs with the amount the City is willing to
sell.
Extent of fire flow availability is unknown. Bruce Brinkman stated he would like to
see three options for the District in the report: no fire flow provided and the cost,
limited fire flow and the cost, and full fire flow coverage and the cost.

General Discussion
Bruce Brinkman requested that we prepare a profile including hydraulic grade line of the
total supply system to aid in understanding the relationship of all pressure zones, the
airport, nine mile, etc.
It was agreed that Banner would prepare a working paper by late August that the group will
review and discuss prior to the work session with the City Council.
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Attendance:
Joel Coffey
Ted Coyer
Harry LaBonde
Wes Bressler
Bruce Brinkman
Joel Farber
Jim Cavalli
Phil Anzel
Todd Hanlin

Coffey & Associates
Coffey & Associates
City of Laramie
City of Laramie
WWDC
Banner Associates, Inc.
Banner Associates, Inc.
Banner Associates, Inc.
Western Water Consultants (WWC)

(307)742-7425
(307)742-7425
(307) 721-5230
(307)742-5280
(307) 777-7626
(307) 745-7366
(307)745-7366
(307)745-7366
(307)742-0031

Discussion:
Work progress
Joel F. started by saying the goal for this meeting was to present technical,
background information on the working paper which will be delivered to the City
Council and discussed at an upcoming Council work session. Project design
alternatives and cost opinions will be presented at the work session as a basis for the
Council to make decisions on how to proceed with the project.
A draft of the working paper was provided to each of the attendees and Joel F.
proceeded by generally following the information provided in the working paper. He
first reviewed how the population and water demand figures were calculated.
Joel F. then described Banner's work to evaluate project alternatives is based on a
hydraulic computer model which was provided by the City. Banner modified the
model in several ways, including:
•

Pressure zones 3, 4 and 5 were collapsed to a single demand point.

•

The pressure zone 2 boundary was changed for portions of the City to
reflect changes made this summer by the City.

•

Taps were added along the Highway 230 corridor. It was noted that
Banner does not know which taps are on the 24-inch transmission line
1

and which are on the 20-inch transmission line. For purposes of
modeling, all demands were associated with the 24-inch line. Wes
indicated that he has that information.
•

Potential demand for a planned research park associated with the
University was not included as part of the alternatives analysis.
Development of the research park is speculative at this time.

•

Demand data for the South Laramie Water & Sewer District was
incorporated as part of model demands.

•

At the direction of the City, supply from the Spur Well project was not
included in the model. However, the Spur Well supply was considered
in an analysis of the need to enlarge storage capacity at the water
treatment plant (WTP).

•

Joel F. indicated the area of West Laramie that was changed from
pressure zone 1 to pressure zone 2 (called "Zone 6" in the model).

•

No changes were made to the either the existing 10-inch pipeline
serving the Airport or to the University pump station.

Joel F. showed some comparisons between Cybernet modeled hydrant flows and 10
to 12-year-old Laramie Fire Department (LFD) test data. Discussion then turned to a
description of the alternatives which had been evaluated using the computer model
of the City's supply and distribution system:
•

Alternative 1: elevated (Zone "2 plus") storage located at the Airport.
WWC had proposed a 400,000 gallon tank at the airport; Banner's
modeling work demonstrated that additional capacity was needed.
[Subsequent to the meeting, Joel F. met with WWC (Todd Hanlin and
Tom Mueler) to discuss this issue. The WWC storage volume is based
on a conceptual design effort. The design effort was completed using
information from a hydrant test at the Airport; hydraulic modeling was
not done. The difference in the needed storage volume appears to
result from differing estimates of the capability of the University pump
station to supplement storage for fire-flows. The hydrant test WWC
relied on for their design may overstate the capacity of this pump
station during summer demand periods when the pressure in the 24inch transmission pipeline. The hydrant test is was conducted on May
9, 1991. Whereas Banner's modeling regarded both current day and
projected 30-year maximum day demand conditions.]

•

Alternative 2: Zone 2 storage located in Section 36. Cost estimates in
the working paper were based on the belief that topography at this
location permits a less-expensive ground-level tank in the Zone 2
pressure range. During the meeting this was determined not to be
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correct. The preliminary cost opinion for a tank at this location should
be inflated to consider elevated storage.

For both alternatives, the model was used to size a booster pump on Grant Street.
For the alternative with a storage reservoir located in Section 36, the model was
used to evaluate sizing a fire flow pump. [Subsequent to the meeting WWC
expressed a concern that, pursuant to WDEQ rules, redundancy for the fire flow
pumps would be required. This concern will be reflected in the draft report cost
opinions. However, WDEQ's rules may not be applicable to fire supply pumping.
This issue should be investigated as part of final design.]
In the model, the Laramie West transmission loop was sized to l6-inch diameter
consistent with earlier work. The model showed some velocities up to 6 feet per
second, hence the cost opinion shows pricing for an la-inch transmission line.
Based on work to date it appeared the cost of the two alternatives is approximately
equal. Capital costs for Alternative 2 are higher due to the need for fire pumps
whereas operating costs for Alternative will be higher because water would be
pumped to a higher elevation (Zone "2 plus").
Bruce asked if two tanks (one at airport, one at Section 36) would be better. Joel F.
indicated that one larger tank, sized to provide service to both the Airport and West
Laramie, should be less expensive than two smaller ones.
Storage at the Water Treatment plant
There was discussion about the three-day storage requirement at the WTP. Joel F.
said that his calculations indicated that there was in excess of 3 days emergency
storage already available. Harry took a look at the Highway 230 Corridor demand
tabulations prepared by Ted and came up with about 35 hours of storage based on
peak-hour demand. Wes questioned whether the UW Dairy Farm demand was
shown accurately. [Subsequent to the meeting, Wes determined the reason the 0.5
MG clearwell storage at the treatment plant is currently only adequate for
approximately 36 hours of demand. On the order of one-half of the clearwell storage
must be retained in order to reach the bowls on the service and backwash pumps
needed to re-start the treatment process. Thus, only approximately one-half of the
existing clearwell storage is available to meet demand when the plant operation is
ceased.]
Service to the Highway 230 Corridor
Bruce asked that a model run evaluate supply for the Highway 230 corridor from
zone 2 in the event the WTP was shut down. Joel C. also asked that Banner explore
supplying the Highway 230 corridor when the WTP is shut down.
There was later discussion on how far back to the west from Laramie the 24" line
could be pressurized from Zone 2. Phil noted that the nominal 7350' zone 2
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pressure was the same as the a elevation of the WTP, hence there was some doubt
as to whether Harmony could be served. Wes said that Harmony had a booster
pump. Phil suggested that the 24" line could be pressurized up further since it would
be back-fed through the airport, which is to nominally be at 7380'.
Wes noted that there is a cross-tie between the 20-inch and 24-inch transmission
lines near the country club. He also thought that the Highway 230 corridor data
supplied by Coffey may understate current consumption. Joel C. and Ted said the
demand figures for the Highway 230 corridor were provided by the City and based
on billing records.
Ted suggested that the City provide higher pressure in the 24-inch line so that Nine
Mile did not need to boost pressure or have fire storage. Ted was concerned about
pressure loss through backflow preventers and meters at the tap. After discussion, it
was agreed that it was not economically feasible to boost pressure in the 24-inch
line to satisfy demand at Nine Mile. Nine Mile should be responsible for meeting their
own pressure and fire-flow storage requirements. Pursuant to an agreement to be
negotiated with the City, the City would agree to supply some negotiated rate of
flow for potable demand at normal pressures available at the point were the
transmission line(s) are tapped.
An open issue was how much water Nine Mile would be allowed. Ted suggested
that they would attach a 450gpm booster pump to the line. Wes said he didn't have
objection to Nine Mile pumping directly from the transmission line. The quantity/rate
of water delivery which the City would make available to Nine Mile was not decided.
Bruce suggested that Nine Mile could get fire flow from the lake. He also suggested a
hydrant may be considered as part of the project which may be used to fill a tanker
truck. This hydrant could be available to both the Nine Mile and Seven Mile Districts.
There was a lengthy discussion on pricing of water to extra-territorial entities. Joel
C. wanted to know the price of surface water versus ground water. Wes said that
this would be difficult to derive and the cost varies with overall treatment volume.
There was discussion on legislative consideration of water pricing [House Bill 83 from
the 1997 Legislative Session]
Harry suggested that a price of 2 times current in-city rate be used as an initial figure
for work under this level of study. This is the charge assessed to Seven Mile and is
based upon City code. It was agreed that a price of 2 times the in-City rate would
be used but ultimately, the rate would be subject to negotiation between the City
and Nine Mile as well as discussions with the Water Development Commission.
Review of Improvement Alternatives for Todd and Harry.
Harry and Todd were not present at the beginning of the meeting. Joel F. provided a
summary of earlier discussions which focused on preliminary cost opinions for the
alternative improvement scenarios.
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There was some discussion on the basis for WWC's 400,000 gallon airport tank.
Joel F. was concerned that this did not allow for the 30% water quality cycling
while still enabling 2 hours of 4000 gpm fire flow. Todd said that there was an
agreement letter between the Airport Board and the Laramie Fire Department ( LFD);
that document describes LFD's acceptance of 400,000 gallons. [Subsequent to the
meeting, this issue was again raised with WWC. A letter was sent to the LFD,
however, the LFD has not provided a written response to the letter.J
Jim asked whether there was three-phase power at the airport. There was no
definitive answer to this question. [Subsequent to the meeting, WWC confirmed
that three-phase power is available at the airportJ
Jim asked for the height restrictions at the airport. Todd said that the 7400'
elevation was the horizontal plane restriction. Todd did not know how far away
from the airport this extended, or whether this restriction extended to section 36.
project Schedule: Council Work Session
There was discussion on potential dates for a work session with the City Council.
Harry said it would not be in September; October 13 is a possible date. The grant
application needs to be made by November 1; the draft report will be sent to the
WWDC on October 1.
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