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SECTION 1

INTRODUCTION

PROJECT HISTORY

The Centennial Water and Sewer District (CWSD) obtained funding
from the Wyoming Water Development Commission (WWDC) to investigate
the feasibility of developing a community water supply system. The
investigations required a mUlti-phased approach to initially
identify potential water sources; and secondly, to produce a
conceptual design and cost estimate that would facilitate the
development of a water supply source, collection system, and a
conveyance system to town. In January, 1989, The Centennial Water
Supply Project Report was submitted to the WWDC by James M.
Montgomery, Consulting Engineers, Inc. (JMM) as a culmination of
Phase I investigations. Specifics for Phase II of the feasibility
study, conceptual design and project cost, are the SUbject of the
present report.

AUTHORIZATION

The Centennial Water Supply Project was authorized by the Wyoming
legislature in 1988 as a Level II feasibility study. JMM was
selected to provide consulting services for the project.

SCOPE OF WORK

The Centennial Water Supply Project was completed in two phases as
described below.

Phase I

service Area. Because residents of the unincorporated community
of Centennial have relied on shallow wells and springs as a source
of water since its inception, Phase I served to establish a
potential service area and to project present and future water
needs. The immediate service area is the CWSD boundary recognized
by the Board of County Commissioners for Albany County (Figure
1-1) .

Population projection. Based on estimated population projections,
the unincorporated community of Centennial can anticipate a
population increase of 300 percent by the year 2020 (see Figure
1-2) . An increase in the population to approximately 300 is
projected in the next 30 years.

JIIrft1
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Water Demand. The near-term maximum day water demand for the
present population of 90 is estimated to be 22 gallons per minute
(gpm) . Based on the population projections, coupled with present
day DEQ recommended water demands, the projected maximum day water
demand could approach 90 gpm in the next 30 years.

Exploration Program. An evaluation of source alternatives was
performed to determine an acceptable community water supply.
Conclusions from the Phase I report support development of ground
water in the Casper and Fountain formations to provide a sufficient
quantity of water (40 gpm) of acceptable quality.

Phase II

Phase II of the project will provide a conceptual design necessary
to develop the source identified in Phase I, including storage,
transmission pipeline and appurtenances. The conceptual design and
preliminary operating plan is provided in section 2. Section 3
provides estimated project costs and institutional issues such as
the CWSD 's ability to pay, proj ected user fees, and financing
alternatives.

Specific details regarding project implementation such as a
preliminary final design and construction schedule and preliminary
identification of land and easement acquisitions, as well as
necessary permits can be found in Section 4. Highlights of the
entire report and JMM's recommendations are provided in Section 5.

1-2
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SECTION 2

CONCEPTUAL DESIGN OF WATER SYSTEM AND PROPOSED OPERATING PLAN

INTRODUCTION

This section provides a conceptual design of a proposed system
which will serve the CWSD in a cost-effective manner. Because the
Centennial community is not served by an existing system,
incorporation of existing system components is not required in the
development of the system-wide operating plan. As a consequence,
both the conceptual design and proposed operating plan of the water
system are provided in concert.

The proposed system will consist of two wells, a 30,000 gallon
reinforced concrete storage tank, a control building, and an a-inch
diameter transmission line. In addition to housing controls for
the wells and the tank, the control building will contain the
chlorination equipment.

WELLFIELD DEVELOPMENT

During Phase I of this study, Centennial Well No. 1 was drilled to
test the water production potential of the Casper Formation.
Testing of this well indicates that water from the Casper Formation
can be provided over long periods of time at a rate of 40 gpm.
Water developed from the Casper Formation in this area is
moderately hard and chemically of high quality (Table 2-1). Based
on the aquifer testing results from Centennial Well No.1,
additional wells spaced roughly 500 feet apart could operate
simultaneously for the 30-year design period.

WELLHEAD

Each well will be constructed with pitless adapters allowing the
pumped water to be conveyed through pipes buried underground, thus
preventing freezing problems. Visual impact, as well as
maintenance costs associated with vandalism, will be minimized with
the installation of pitless adapters. In addition, the use of a
pitless adapter with a six-foot bury avoids the necessity of
constructing a well house directly over the well. This will allow
for more convenient servicing of the pump and well.

JMII
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TABLE 2-1

WATER QUALITY DATA
WYOMING WATER DEVELOPMENT COMMISSION

AND
CENTENNIAL WATER AND SEWER DISTRICT

WELL NO. 1

EPA
Maxi..

Paraneters (mg/l Conta.inant Mid-Test~le Final 5a111ple
except as noted) Levela 10/'29/ 1113/88

Primary EPA
Parameters

Arsenic 0.5 NA 0.0052
Barium 1.0 NA <0.1
Cadmium 0.01 NA <0.01
Chromium 0.05 NA <0.05
Fluoride 1.4 NA 0.59
Lead 0.05 NA <0.05
Mercury 0.002 NA <0.0004
Nitrate (as N) 10.0 NA 0.44
Selenium 0.01 NA 0.0015
Silver 0.05 NA <0.02
Uranium NS NA 0

Radium 226, pCi/l 3.0 NA 0.4 :: 0.3
Radium 228, pCi/l 5.0 NA 1.4! 1.7
Gross alpha, pCi/l 15.0 NA 3.5 ! 2.2
Gross beta, pCi/l 50.0 NA 3.9 ! 1.8

Secondary EPA
Parameters

Temperature °c NS 10 10
Fecal Col iform NS NA <11100 mls
pH (units) 6.5-8.5 7.8 7.6
Total Dissolved
Sol ids 500 250 256

Conductivity
395 Q) 2SoC 361 Q) 250 C(micromhos/cm) NS

Acidity NS NA <1
Alkalinity NS NA 175
Hardness NS NA 191
Calcium NS 65 65
Magnesium NS 7 7
Potassium NS 3 3
Sodium 250 3 3
Bicarbonate NS 213.5 213.5
Carbonate NS < 1 < 1
Chloride 250 3 3
Sulfate 250 20 19
Boron NS NA 0.29
Copper 1.0 NA < 0.01
Iron 0.3 NA < 0.05
Manganese 0.05 NA < 0.01
Silica NS NA 4.44
Zinc 5.0 NA < 0.01

a NS = No Standard
b NA = Not Analyzed

J~
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COLLECTION LINES

Water from the two wells will be collected in a 3-inch diameter
collection line and delivered to the water storage facility. The
recommended distance between the wells is 600 feet with an
anticipated additional distance to the storage facility of 500
feet. Since the storage is at a higher elevation than the wells,
check valves should be installed at each well to insure that water
in the tank and collection line is not allowed to re-enter the
well. Because the State Engineer's office is routinely requesting
records of water production from wells as a condition of issuing
the necessary permits for appropriating groundwater, water meters
should be installed in each collection line to monitor water
production from the individual wells.

CONTROL BUILDING

Well pumping controls, meters and the chlorination facility should
be enclosed in an above ground structure of approximately 100
square feet located between the storage facility and the wells.
The building architecture should reflect area aesthetics and be
designed for a 35 pound per square foot (psf) live load and a 30
psf wind load. Figure 2-1 illustrates a possible control building
layout.

CHLORINATION FACILITY

Chlorination of the well water will be via a hypochlorite injection
system. Hypochlorination is initially less costly than a chlorine
gas system due to the equipment required for safety of operation.
In addition, the small volume of water requiring treatment does not
require the high concentrations of chlorine provided by a gas
system. A sodium hypochlorite system is recommended because it can
be delivered as a premixed liquid in barrels to the site, thus
eliminating the problems associated with mixing powdered
hypochlorite. For winter operations, an extra barrel can be stored
in the control building.

STORAGE ALTERNATIVES

Due to the rules and regUlations mandated by the Wyoming Department
of Environmental Quality (DEQ) , two storage alternatives for the
CWSD system are presented below based on a one well and two well
system. If the system has only one well, the requirement is that
"twice the maximum daily demand" must be stored. The DEQ feels
this requirement would provide adequate storage if the well
equipment failed or needed to be removed for routine maintenance.
However, the DEQ assumes that the well could be brought back on
line within one day after a failure or servicing. Due to the
remote location of Centennial, one-day service may not be
realistic, especially during winter months. The storage tank
required to store "twice the maximum daily demand" of 340 gallons

2-2
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per day per capita (gpdc) for an estimated population of 300 would
need to hold approximately 200,000 gallons.

If a two well system is used, the requirement is that the average
daily demand of 125 gpdc must be stored. Therefore, a smaller,
less expensive storage tank can be used when two wells are on-line.
The smaller the tank, the less expensive it will be to install and
the easier it will be to meet local concerns regarding visual
impacts to the rural, mountainous setting.

To minimize visual impacts to the aesthetically pleasing
surroundings of the Centennial area, the storage facilities should
be buried. Underground tanks also provide protection against
freezing and vandalism.

SYSTEM CONTROLS

storage Tank

Instrumentation will be installed in the water storage tank to
monitor the water level and operate the well pumps. The water
level in the tank will be monitored for five preset depths. From
top to bottom, these will be high level alarm, pump off, lead pump
on, lag pump on and low level alarm. When the water level in the
storage tank drops to a predetermined depth, the first well pump
will start. If the pumping rate exceeds the withdrawal rate from
the tank, the well pump will shut down when the tank is full.
However, if the distribution system withdrawal rate exceeds the
pumping rate, the water depth will continue to drop until the
second well pump is started. Both well pumps will continue until
the tank isfulli once the high level alarm is tripped, both pumps
will automatically shut off. The high level alarm will activate
if the water level approaches the overflow level of the tank. In
the event that both well pumps fail to keep up with the
distribution system demand, the water level will continue to drop
until the low level alarm is activated. In the event there is a
failure of one of the pumps, an alarm will be activated. Every
time the tank is filled and the pump or pumps are shut down, the
lead and lag pumps will automatically alternate to equalize the run
time on each of the pumps.

Wells

High and low water level probes will be installed in each well.
Low level cutoff probes will be installed to shut the pump off in
the unlikely event the water level in the well should drop to
within 10 feet of the pump. High level activation probes can be
installed to reactivate the pumping equipment once the water level
in the well recovers to near static conditions. The control panel
for the pumping equipment in the wells will be designed for both
automatic and hand activation.

2-3
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TRANSMISSION LINE

The transmission line from the water storage tank to the CWSD
distribution system may be located along one of two routes. In
each case the transmission line terminates at the intersection of
First street and Oak street after passing through an existing 20
inch diameter steel sleeve beneath Highway 130. Although
preliminary design of the attendant distribution system is beyond
the scope of work, the following discussion presents a limited
distribution system because it is instrumental in developing a
useful system. Figure 2-2 illustrates a simple configuration of
a potential distribution system for Centennial.

The north route for the transmission line is approximately 3400
feet in length. The proposed route trends easterly from the water
storage tank down a hill, through a hay meadow to the west side of
Centennial on the south side of Highway 130 (see Figure 2-3). The
route passes through a pasture and a hay meadow where a road or
trail over or paralleling the transmission line does not exist and
is not desireable. The northerly route is shorter than the
southerly route and can initially serve approximately 60 locations.

The proposed southerly route for the transmission line is
approximately 5400 feet in length. This route follows an existing
road and would be preferable to the northern route in terms of
accessibility (see Figure 2-4). The southerly route passes through
an area where eight additional customers could be served.

A proposed 12 lot subdivision, 0.5 miles south of the CWSD, faces
the problem of developing wastewater systems because the
percolation rates are in excess of 50 minutes per inch. Soils
along the southerly route for the transmission line (immediately
south of the CWSD) are very similar and can be expected to have low
percolation rates. It is likely that existing residences and any
new development immediately south of the immediate service area
will desire to petition for inclusion in the CWSD to solve their
wastewater problems.

The southerly route for the transmission line is the most
desireable alternative in terms of potential expansion of services
and accessibility. If the CWSD can obtain commitments from the
eight potential water users to participate in the water system, it
would be cost effective to locate the water system along the
southerly route. Assuming the financing program outlined in section
3 is obtained, the additional revenues would more than offset the
additional costs to the CWSD. In addition, this route is expected
to be logistically and aesthetically more desireable to the local
landowner.

2-4
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FIRE PROTECTION

The Board of the Centennial Water and Sewer District requested that
future fire protection needs be considered when sizing the
transmission line. A 6-inch diameter line is necessary to minimize
head loss along the transmission line when providing daily demand.
A minimum 8-inch diameter pipeline is necessary to provide 500 gpm
for fire protection plus the maximum daily demand of 90 gpm for the
300 residents projected for Centennial by the year 2020. Note
that, at this stage only the transmission line is proposed for
design to meet future fire flow criteria. Future use of the
complete system for fire protection would require increased water
storage capacity, a distribution system to deliver fire flows, and
fire hydrants. Depending upon the final configuration of the total
system, it might be necessary to add a pump to the system to ensure
adequate fire flows at all locations within the boundaries of the
CWSD. (These costs are not included in the estimates provided in
this report.)

WATER PRESSURE

The propo~ed service area, which would serve the existing homes and
businesses in the CWSD, has ground elevations ranging from 8160
feet to 8024 feet. with the water storage tank located at the
proposed elevation of 8250 feet, the static pressures over the
delivery system would range from a low pressure of 39 pounds per
square inch (psi) to a high pressure of 102 psi. The proposed
service area within the CWSD does not cover the total platted area
north of the highway; the proposed water system will not provide
adequate water pressure for those areas outside (above) the CWSD
without additional pumping.

SOILS CONSIDERATIONS

The soil within the boundaries potentially served by CWSD and along
the southerly route of the transmission line is primarily clayey,
but contains numerous rounded cobbles and boulders. The soil
material is readily excavated for installation of a water line, but
the presence of larger stones and rock will require complete
bedding and backfill of the water line with suitable imported
material.

CORROSION POTENTIAL

The Old Corral had an uncoated steel transmission line, installed
in approximately 1950, which was replaced in 1986 with a PVC line.
The steel transmission line ran from the Old Corral west along
First Street to the Self Spring located at the base of the hogback
ridge immediately west of Centennial. Joel Coffey, P.E., observed
the replaced pipeline at several locations. The exterior of the
pipeline exhibited moderate corrosion. Virtually no maintenance
had been performed on the line during its existence. Special

JIIIM
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precautions do not appear to be necessary with respect--t-o-poteri-f.lal
corrosion associated with surrounding soils.

PIPE MATERIALS

PVC and ductile iron pipe are acceptable alternatives for the
proposed transmission system. While PVC is easier to handle and
is less susceptible to corrosion, ductile iron is more forgiving
of rough handling and installation practices. Similar types of
bedding materials and installation practices are used for both PVC
and ductile iron pipe. However, PVC pipe is the recommended pipe
material because of its resistance to corrosion. Ductile iron pipe
should also be included as alternative in the design and bidding
process to provide a comparison between materials costs.

APPURTENANCES

A blow-off device is recommended at First Street and Oak Street to
allow rapid release of water from the transmission line so that
water velocity in the transmission line can be increased to clean
the line of any debris from the construction process or from future
repairs. Although the system is not designed to provide fire
protection at this time, a conventional fire hydrant could be used
as the blow-off device to allow the local Fire Department to fill
their 300 gallon or 1000 gallon pumper trucks.

ELECTRICAL SUPPLY

Electricity to serve the wells and controls for the system will be
provided by Carbon Power and Light Company. One of their single
phase power lines passes within 200 feet of Well No. 1 and also
passes near the proposed site of Well No.2. Emergency (standby)
power is not recommended at this time. The storage facility will
have enough water to provide maximum daily flow for the present
population; this should be adequate since power outages longer than
24 hours would be rare. The system should be monitored during its
operational life span and standby power added at a later date if
it is warranted.

PHASED CONSTRUCTION

The proposed water system for the CWSD is developed based on state
regulations, the constraints of the service area, location of the
well and storage tank and the desire to provide for future fire
protection. The system as proposed is a base system, the sizing
and configuration of which is necessary for the system to function.
There are very few options available in terms of building the
system in stages to minimize the initial cost. For example, to
delay the construction of the second well would require a large
increase in the amount of storage. The trade off is in favor of
a second well at the outset. The transmission line size is
controlled by the need to be sized for future fire flow of 500 gpm

JMII
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and does not change due to present or future demands. The
transmission line has to be built as a whole and cannot be
constructed in sections. Only the alignment of the transmission
line presents a design choice at this stage.
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SECTION 3

PROJECT COSTS AND ECONOMIC ANALYSIS

INTRODUCTION

This section provides an explanation of the estimated total project
costs (including anticipated operation and maintenance expenses),
an analysis of project funding availability, and the resultant
financial impact on Centennial Water and Sewer District (CWSD)
water consumers. Project costs will be presented first, divided
into the components of: 1) wells, transmission, and storage; 2)
distribution; and 3) operation and maintenance. This division
reflects the availability of funding for the various components of
the total system. Following development of total costs, a discus
sion of project financing is presented and the monetary obligation
of the CWSD is reduced to projections of individual user fees.

ESTIMATED PROJECT COSTS

Basis of Cost Estimates

The total project cost estimates generated in this report for the
basic water system comprised of two wells, storage, transmission
line and appurtenances consists of construction costs,
contingencies (15 percent), design engineering, construction
management services (17.7 percent), and legal and administrative
costs. The accuracy of these costs is in the range of minus 20 to
plus 30 percent of actual costs, as determined with a preliminary
level of engineering detail.

Development of preliminary project cost estimates for the
associated distribution system are beyond the scope of work, but
are presented for purposes of determining total project costs for
a useable system. Because design of the distribution system
requires additional' considerations for installation beyond those
required for the transmission line, design and construction
management services approach 18.5 percent of construction costs.
The accuracy of these costs is within plus or minus 40 percent as
determined within a preliminary level of engineering detail.

Wells, Transmission, and storage

Two alternatives were evaluated in section 2 for transmission of
water from the storage tank to the Centennial Water and Sewer
District distribution system. A cost comparison for these two
alternatives is shown in Table 3-1 for both 6-inch and 8-inch PVC
pipe. As previously indicated, the south route alternative
(Alternative No.2) using 8-inch PVC pipe is the preferred, though
more costly, alternative.
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TABLE 3-1

TRANSMISSION LINE ALTERNATIVES

Alternate No. 1
Item (North Route)

8" PVC Transmission Line $68,700

6" PVC Transmission Line $59,350

Alternate No. 2
(South Route)

$101,700

$ 86,850

Table 3-2 provides cost estimates for the total supply, storage,
and transmission system, using the preferred pipeline size and
alignment (8-inch, south route). This estimate includes design and
construction engineering, as well as a contingency allowance, and
totals approximately $390,000.

TABLE 3-2

WELLS, TRANSMISSION,AND STORAGE
TOTAL ESTIMATED COSTS

(1990 Dollars)

Item

Wells (2)
Pumps with Controls
Building, piping, valves, etc.
Controls, Chlorination Equipment
Transmission Line (S. Route-8" Line)
Storage Tank (30,000 Gallons)

SUBTOTAL

Design
Electrical Services
Easement
Legal and Administration
Descriptions, Survey
Construction Management (10%)
contingency (15%)

TOTAL CONSTRUCTION COSTS

Assume Total Project Costs of $393,000

3-2

Cost

$120,000
$ 15,000
$ 17,500
$ 6,500
$101,700
$ 22,000
$282,700

$ 27,000
$ 3,000
$ 3,000
$ 5,000
$ 1,500
$ 28,300
$ 42,400
$392,900
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Distribution

While a water distribution system is not eligible for continued
funding by the Wyoming Water Development Commission (WWDC), it is
obviously a necessary component of a useful system. Accordingly,
a limited distribution system analysis has been undertaken. Table
3-3 provides preliminary cost estimates for this system. It must
be noted that configuration of the distribution system is critical
due to the extreme change in elevation from the lowest service
elevation (8024 feet) in the CWSD to the highest service elevation
(8160 feet).

This cost estimate does not include the approximately $37,000 which
would be required to install meter pits and water meters throughout
the system. While ordinarily, individual meters would be desireable
to control system use and to allow efficient system operation and
maintenance, we do not feel their expense (both in construction and
continuing operation and maintenance) is justified at this time.
A basic aspect of the proposed Centennial water system is that it
represents a fairly high financial threshold for such a small
community -- in order to have a water system at all, it is
necessary to build a system which, initially, has considerable
excess capacity. As the use and financial base for the system
grows, it will become more important to accurately monitor water
use and, at the same time, to generate the funds required for a
fully-metered system.

TABLE 3-3

*WATER DISTRIBUTION SYSTEM
PRELIMINARY CONSTRUCTION COST ESTIMATES

Item Cost

6600' 3" PVC Main @ $11/Foot
40 Fittings @ 100/Each
66 Service Fittings @ $50/Each
Service Line 2600 L.F. @ $8/Foot
13 Valves and Boxes @ $800/Each
55 Cap & Curbstops & Boxes @ $100/Each
45 Pressure Reducing Valves @ $150/Each
4 Blow Off assemblies @ $500/Each

SUBTOTAL

Design
Legal and Administration
Construction Management (10%)
Contingency (15%)

TOTAL CONSTRUCTION COST

$ 72,600
$ 4,000
$ 3,300
$ 20,800
$ 10,400
$ 5,500
$ 6,750
$ 2,000
$125,350

$ 18,500
$ 5,000
$ 12,500
$ 18,800
$180,150

* Assumes transmission line follows south route
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operation and Maintenance

In addition to the capital construction costs outlined above, long
term operation of a Centennial water system will require qualified
operation and continued maintenance. Because these costs are not
eligible for the many of the types of financing potentially
available for construction, they would constitute a major segment
of the CWSD total financial obligation (see discussion below) .

Table 3-4 shows projected operation and maintenance costs on a
yearly basis.

TABLE 3-4

CENTENNIAL WATER SYSTEM
OPERATION AND MAINTENANCE

Item

Administrative Expenses
Legal
Accountant
Billing

Operator
Equipment Repair-Replacement
Electrical Power

SUBTOTAL

15% contingency
TOTAL 0 & M COSTS

PROJECT FINANCING

Cost/Year

$1,200
$1,200
$1,200

$2,400
$2,800
$1,200

$10,000

$1,500
$11,500

The CWSD has no cash reserves. The only present source of income
is fee collections for the sewer system, which is fully obligated.
Thus, the CWSD must rely entirely on grants- in-aid, loans, and
additional user fees to finance construction and operation of a
water system.

Grants and Loans

Grants are potentially available from various sources to help
finance the construction of such projects as the Centennial water
system. Typically, these monies are available as part of a
grant/loan package, the proportion of each depending upon the
funding entity and the financial ability of the community.
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WWDC participation in the funding of water projects is based on
several factors. First and foremost, the project must be of high
necessity. This has been addressed and established in earlier
sections of this report and in other reports. The next factor
considered is the level of funding required by the WWDC. WWDC
participation will be dependent upon the ability of the local
community to pay its share. WWDC funding is limited to development
of supply sources (wells in this case) and water transmission and
storage facilities. While the WWDC staff may recommend no higher
than a 62.5% grant, it is common for communities such as Centennial
to receive a 75% grant upon application to the Commission itself.
Thus, the grant portion of a WWDC-funding package is likely to be
as high as $295,000 (based on the $393,000 cost estimate for this
portion of the water system). Table 3-5 presents various
grant/loan/interest combinations, assuming the WWDC as the most
favorable source of funding. Depending upon the overall economic
condition of the project and the applicant, the WWDC can defer loan
payments for up to five years if necessary.

TABLE 3-5

WWDC LOAN REPAYMENT ALTERNATiVES
WELL, STORAGE, AND PiPELiNE CONSTRUCTiON

Item
Annual Loan

30 Year
Repayment Amount

50 Year

$393,000 COST (25% Loan/ 75% Grant):
Interest @ 4 percent $ 5,682

Interest @ 6 percent $ 7,137
Interest @ 8 percent $ 8,727

$393,000 COST (37.5% Loan/ 62.5% Grant):
Interest @ 4 percent $ 8,523
Interest @ 6 percent $10,707
Interest @ 8 percent $13,090

$393,000 COST (50% Loan/ 50% Grant):
Interest @ 4 percent $11,367
Interest @ 6 percent $14,276
Interest @ 8 percent $17,455

$ 4,574
$ 6,233
$ 8,031

$ 6,860
$ 9,350
$12,046

$ 9,147
$12,467
$16,063

JMII
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Table 3-6 provides similar alternatives for financing the
distribution portion of the Centennial water system. While no
specific agency is identified, this table has been developed around
the terms typically offered by the Wyoming Farm Loan Board and the
federal Farmers Home Administration. The Farm Loan Board has been
the primary source of funding for the Centennial sewer system.

TABLE 3-6

LOAN REPAYMENT ALTERNATIVES
DISTRIBUTION SYSTEM

Item

Annual Loan
Repayment Amount

30 Year

$180,000 COST (50% Loan! 50% Grant)
Interest @ 8.5 percent $8,375
Interest @ 6.25 percent $6,714

$180,000 COST (25% Loan! 75% Grant)
Interest @ 8.5 percent $4,187
Interest @ 6.25 percent $3,357

Contacts with the Farm Loan Board indicate that a 50% grant
approval would be likely, and that, in special circumstances, a
larger grant amount could be approved. However, their rules
require individual metering throughout the system if greater than
50% is supported through a direct grant, increasing the total
amount required for the distribution system by at least $37,000.
The most likely Farm Loan Board interest rate and loan term are
currently 8.5% and 30 years, respectively.

Evaluation of Farmers Home Administration grant eligibility
requirements indicates that less than 50% of the total expense
would qualify. Thus, the Wyoming Farm Loan Board appears to be the
more favorable source of grant monies. For the loan portion of the
package, however, the Farmers Home Administration may be able to
offer a more attractive rate. The 6.25% interest rate rows in
Table 3-6 represent typical loan funding currently available from
the Farmer's Home Administration.

A likely grant scenario -- WWDC and Farm Loan Board -- would
provide approximately $400,000 in direct construction funding.
This would leave approximately $200,000 in construction costs and
the $11,500 in annual operation and maintenance costs to be
provided by the CWSD.

JPNI
----------------------------,-----,.-_.._-----------_...'--,,--,---
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Table 3-7 presents projected annual expenses for the Centennial
water system under the most favorable, likely loan repayment
scenario: a 25%, 50 year, 4% interest loan, with 5-year payment
deferral from the WWDC and a 50%, 30 year, 6.25% interest loan from
the Farmers Home Administration. (The $11,500 annual operation
and maintenance costs are assumed to be ineligible for oqtside
funding. )

TABLE 3-7

TOTAL ANNUAL EXPENSES
CENTENNiAL WATER SYSTEM

Item Year 0-5 Year 5-30 Year 30-50

Wells, Transmission, and storage $

Distribution System

o

6,714

$ 4,574

6,714

$ 4,574

o

Operation and Maintenance

User Fees

TOTAL

11,500

$18,214

11,500

22,788

11,500

16,074

Current Economic Conditions. Other than regular operations and
maintenance costs, the CWSD's only outstanding financial obligation
is to the Farm Loan Board for a Joint Powers Loan (JPA-215) in the
amount of $132,262.64 (as of 12-1-88). Annual payment for this
loan is $16,738.00 based upon the original loan amount request of
$179,884. Upon submission of the final construction billing or
statement of completion to the state of Wyoming, the state will
recalculate the term of the loan using the then current amount
outstanding on the JPA-215 loan, annual payment of $16,738.00, and
an annual interest rate of 8.5%.

The CWSD is meeting its financial obligations to the Farm Loan
Board for loans to construct the sewer collection-lagoon system
with 76.9 single family equivalent units versus the 90+ units
projected at the time sewer system funding was approved.

Presently, there are seven commercial units within the CWSD paying
sewer fees. These are the Post Office, Elementary School, a small
structure used as a manufacturing facility, a hotel-gift shop,
motel-restaurant-bar, bar-general store and a cafe. One commercial
facility is not operational at this time. Table 3-8 shows the
single family equivalent units (sfeu) which the CWSD will use to
estimate 1989-1990 revenues, and which are used to assess fees for
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the sewer system. (Several other units are being charged fees but
are not paying them. The CWSD is developing guidelines to handle
non-payment of sewer fees.)

It is anticipated that the monthly single family sewer fee will
rise from $20 per month to $30 per month during the 1989-1990
fiscal year. The increase in rates is largely due to difficulty
in collecting fees from members of the CWSD and from a slight, real
decrease in the number of users. The original bUdget was based on
90+ sfeu, of which approximately 77 are now used for budget
preparation purposes. The CWSD will file liens on property of
those not paying their monthly bills, but that does not solve the
immediate problem of meeting current obligations.

Business in Centennial is highly dependent upon tourist traffic.
Thus, recent completion of Highway 130 improvements, continued
operation of an excursion train, completion of a sewerage
collection system and lagoon, together with expansion of the
Medicine Bow Ski Area could boost business in Centennial
substantially and increase the user base for the CWSD.

TABLE 3-8

SINGLE FAMILY EQUIVALENT UNITS
FOR 1989-1990 SEWER SYSTEM

BUDGET PREPARATION*

customer

Residences
Hotel
Chuckwagon
Old Corral
Griffin Building
Country Squire
Friendly Store
Post Office
School

No. of SFE units

44
4.55
3.4

15.86
1
o
5.65
1
1.44

TOTAL 76.9

* This table reflects the first-year operating experience
of the Centennial Water and Sewer District in terms of
the proportion of total services from which fees are
actually collected. Thus, this total is somewhat less
than the sum of installed services.
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Tap Fees. The first source of user-based funding for the
Centennial water system is the tap fees associated with providing
the initial connections. Assessment of tap fees provides start-up
capital and may be used to encourage early user participation by
offering substantial discounts for an initial, limited time period.

The Wyoming Association of Municipalities (WAM) 1986 survey of
Wyoming communities under 1,000 in population, reports water system
tap fees ranging from $20 (Manderson) to $1500 (Sinclair).
Ignoring these obvious extremes, the average of the other 36
communities reporting, was $443. (Based on the WAM survey, larger
communities do not have consistently higher or lower tap fees than
the smaller communities; tap fees vary considerably at all size
levels, reflecting the wide variation in the age, condition,
complexity, and original source of community water systems.)

Typically, the basic tap fee reflects providing a standard, 3/4
inch tap. Fees for larger taps, as would be required for a large,
commercial establishment, for example, are proportionately greater.
other variations include providing additional taps on the same
account at a lower rate per tap, providing alternate tap fee
schedules for special or seasonal use, and setting up differing
fees for different types of services (e. g. residential, commercial,
schools) .

For purposes of financial analysis, we assume the CWSD could set
the initial tap fee at $500. Depending upon the likely number of
initial subscribers, it may be quite useful to set the permanent
fee SUbstantially higher, $900-1000 for example, and offer the
lower rate as a discount for those who will pay within a short
period of the completion of the system. As will be discussed
below, the widest possible participation in the Centennial water
system is critical to financial feasibility.

Based on Table 3-8, there are 51 active accounts in the CWSD.
Assuming that the commercial users would pay, on average, twice the
residential water tap fee (whether due to tap-size or service-type
based fees), a total of 58 units is indicated. A recent survey by
the CWSD Board indicates the total number of water accounts would
be 62. Assuming 60 taps, at $500 each, this represents an initial
income of $30,000, which could be applied to reducing the necessary
loan amounts or to providing an operation and maintenance fund.
Assuming such a fund could be invested with a rate of return
comparable to or greater than the interest proj ected for the
distribution system loan, retaining these funds under the CWSD
control would be far preferable, since it would provide an
emergency fund for operation and maintenance and a valuable,
general financial buffer.

Assuming an 8% return on the tap fee fund, an average annual
revenue of $2,400 could be realized, reducing the totals of Table
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3-7 accordingly. This would leave $15,814 in annual expenses for
the first five years, and $20,388 per year thereafter.

Monthly User Costs. There are a number of ways to assess monthly
user fees, including different rates for different types of users
(commercial, residential, etc.), uniform rates for all users, unit
costs per gallon of water actually used, and combinations of all
three. While some level of fixed rate is necessary to ensure the
minimum required income to the CWSD, it is also desireable to
establish a rate structure which distributes the financial burden
in some relation to the amount of use. This issue was addressed
for the sewer system by taking a "fixture unit" approach, in which
the total wastewater flow theoretically generated by all the
fixtures on a given tap was used to establish the "single family
user equivalents" of Table 3-8. This reflected the fact that the
sewer system was designed to handle the current peak loads, peaks
determined by the system's largest users.

The water system is different from the sewer system in terms of
design capacity, in that the water system is designed to meet a
projected, future peak load whereas the sewer system was designed
to meet only the current peak load. While initial use of the
system will generally follow the "fixture unit" based proportions
of Table 3-8, it is not true that the water system capacity (and
expense) is determined by the peak demands of the large users. To
more equitably distribute the expense of the initially excess
capacity in the water system, we have modified Table 3-8 to reflect
the seasonal nature of most of the current commercial activity in
Centennial. Table 3-9 assumes full use of the water system by the
commercial accounts for four months of each year, with the
remaining months' use calculated on the basis of three days' use
in seven.

TABLE 3-9
WATER SYSTEM USER ASSESSMENT UNITS

Customer

Residences
Hotel
Chuckwagon
Old Corral
Griffin Building
Friendly store
Post Office
School

TOTAL

3-10

Number of
SFE units

44
2.82
2.10
9.82
1
3.50
1
1.18

65.5
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Note that while the original sfeu structure was based on actual
fixture counts, Table 3-9 represents a somewhat arbitrary
modification. It is not provided as a rigid fee schedule, but as
an example of how the CWSD may wish to consider apportionment of
monthly fees. The recent count of 62 individual water accounts
mentioned above (based on breaking certain commercial users into
2 to 4 separate accounts) provides another alternative, in which
each account would pay the same fees. The succeeding discussion
will assume an initial user base of 65.5 units, how those units are
distributed mayor may not reflect the suggestion of Table 3-9.

Division of the annual water system expenses by the user units
discussed above, indicates a monthly fee of $20.12 per unit for the
first five years, and, assuming no growth, $25.94 per month
thereafter. The point of the 5-year deferment of WWDC loan
repayments is, of course, to allow the initial growth anticipated
to increase the number of water system users. Because so much of
the system cost is not sensitive to the number of users, i.e. it
is virtually the same, any increase in users will result in a
roughly proportionate decrease in fees per user. For example, if
the eight potential users along the southerly transmission line
alignment are added over the first five years of operation, the
post 5-year fees would be reduced to $23.12 per month. At some
point, additional users would require additional capital
construction, but for any additions within or adjacent to the
initial water line system, a basically fixed annual expense would
simply be apportioned between more users.

Note that the preceding calculations are based upon one of several
possible financial scenarios. While we have attempted to identify
and evaluate the most favorable funding package with a high
likelihood of being available, only with submission and approval
of a complete funding application and actual bidding of a water
system can the final values for monthly user fees be known. All
of the funding sources identified are pUblic agencies and,
potentially, have the authority to provide much more or less
favorable funding than has been assumed for this analysis.

ABILITY TO PAY

Ability to pay is normally a determination made by comparing rates
with the norm of what other, similar entities are already paying.
It is recognized that few rate payers will ever want to pay more
than what they currently pay. It is also recognized that costs
required to provide equivalent service in the same region can
differ dramatically.

Latest information (1986) compiled by the Wyoming Association of
Municipalities (WAM) for towns with populations up to 300 which
charge a flat monthly rate for water shows charges from $3.50
(Hartville) to $18.75 (Kaycee). WAM does not survey Water & Sewer
Districts, which, due to their small size, can have SUbstantially
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higher rates than more densely developed municipalities. In the
Poison Spider Water & Sewer District, for example, the average user
pays a flat rate of $43.20 per month, plus a $15.00 per month,
surcharge for the advanced water treatment facilities required.
Brooks Water & Sewer District fees are based on a flat rate plus
a unit cost per gallon; an average household pays approximately
$43.00 per month for water. (Commercial rates are somewhat
higher.) Pioneer Water & Sewer District assesses a fee of $53.00
per month for the first 15, 000 gallons; the 5,000 additional
gallons used by the typical family in an average month would cost
another $7.50. (Pioneer offers additional taps on the same account
for $14.00 per month, but assesses them $3.00 per 1000 gallons for
use over 1,000 gallons per month.)

The Farmers Home Administration uses a formula based on average
income to determine the water system indebtedness beyond which they
will consider grant funding. The projected debt of $2,800 per user
for the Centennial water system, is only slightly higher than that
"expected" of them using the Farmers Home Administration analysis
and general economic data for the area.
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SECTiON 4

PROJECT IMPLEMENTATiON

DESiGN AND CONSTRUCTiON SCHEDULE

Assuming adequate funding for the Centennial Water Supply Project
can be obtained, an idealized design and construction schedule is
shown on Figure 4-1.

LAND AND EASEMENT ACQUiSiTiONS

A temporary construction easement and a permanent maintenance
easement will be required for the individual wells, storage
facility, control building, and transmission line. As proposed,
two landowners will be involved.

PERMiT REQUiREMENTS

It is anticipated that the following permits and clearances will
be required for the project:

wyoming Highway Department

A waterline encroachment agreement for construction and maintenance
of the transmission line within State Highway Right-of-Way for
Wyoming Highway 130 will be necessary.

Archeological

Clearance from the Wyoming State Archeologist and Wyoming State
Historical Preservation Office will need to be obtained.

wyoming Department of Environmental Quality (DEQ)

A Permit to Construct, issued by DEQ, is required prior to
construction of all water conveyance systems.

State Engineer

Centennial Well No. 1 was drilled under an exploration permit
providing no long-term groundwater appropriation. Both this well
and any additional well will require production well permits from

. the Wyoming State Engineer.
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SECTION 5

CONCLUSIONS AND RECOMMENDATIONS

This section presents a summary of (1) the conceptual design of
the water system and associated operating plan proposed to serve
the unincorporated community of Centennial using the groundwater
resource identified during Phase I activities, (2) project costs
associated with final design and construction of the proposed water
system, (3) options for financing the development of the proposed
water system, and (4) recommendations to initiate project
implementation.

CONCEPTUAL DESIGN OF WATER SYSTEM AND PROPOSED OPERATING PLAN

The proposed water supply system consists of two wells, a 30,000
gallon reinforced concrete storage tank, a control building which
will house a chlorination facility for treatment of the water prior
to storage, and an 8-inch PVC transmission line. Such a design
will adequately serve the near-term maximum day water demand of 22
gpm for the present estimated population of 90, as well as the
demand of 90 gpm for the 30 year projected population of 300.
Other key elements of the conceptual design and operating plan
include the following items.

• Visual impacts and vandalism will be alleviated by
burying the wellheads using pitless adapters and
construction the storage tank below grade.

• Both wells will automatically operate on a rotating
basis, with attendant controls housed in a central
control building. This building will also contain the
chlorination equipment for treating the developed water
prior to storage.

• Stored water will be transported to Centennial via an 8
inch transmission line which terminates at a blowoff
hydrant at First and Oak Streets. The use of a hydrant
for purposes of a blowoff allows for easy access to the
water supply for fire control; the proposed design and
operating plan does not provide adequate storage to meet
fire protection requirements.

• A southerly route for the transmission line is the
desireable alternative for transmission routes due to the
potential growth of the community in this area, as well
as accessibility and minimal visual impacts.
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PROJECT COSTS AND ECONOMIC ANALYSIS

Total construction and engineering cost estimates for the proposed
water system (with distribution) approximately $573,000. Estimated
operation and maintenance costs for the proposed system are $11,500
per year.

A wide variety of funding packages are potentially available to the
CWSD, depending on how persuasive advocates of the Centennial Water
Supply Proj ect are to various governmental agencies, and the
funding cycles of these various agencies. The most favorable
funding options include a combination of grants and loans from
WWDC, Wyoming Farm Loan Board, and the federal Farmers Home
Administration. Loan repayment, as well as operations and
maintenance funds, are available through water system tap fees and
monthly user assessments.

Preliminary projection of monthly user fees for the average single
family account is $25.99 per month. By taking advantage of the
five year deferment potentially available from the WWDC for the
loan portion of the basic water supply system, monthly accounts
could be initially reduced to $20.12. Comparison with other small
municipalities in Wyoming suggests that these rates are relatively
high (Hartville = $3.50 per month; Kaycee = $18.75 per month);
however, these rates are significantly lower than rates paid by
users within other small Water and Sewer Districts in Wyoming (e.g.
typical rates for Pioneer and Brooks Water and Sewer District in
Natrona County estimated at $53.00 and $43.00 per month,
respe9tively). Because the proposed system will initially provide
considerable excess capacity, additional users can be added with
relatively little increased cost. Additional water system
customers are expected to reduce the costs per user
proportionately.

PROJECT IMPLEMENTATION

While the water system is clearly perceived to be the logical and
necessary compliment to the recently completed sewer system in
providing the basic infrastructure required for long term community
development, an implementation schedule must reflect both economic
conditions and CWSD population. Regardless of the timing of
funding appropriation, final design, permitting and the bidding
process will require nearly five months of time; construction and
system start-up will require three to four months of work. The
identified regulatory entities requiring some form of review of the
project are primarily state agencies.

RECOMMENDATIONS

If the CWSD decides to pursue construction of a community water
system, the next step would be to approach the funding agencies
identified above for the necessary loans and grants.
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Assuming funding is available for the distribution system, the
amount of grant and loan available from the Water Development
Commission should be confirmed and a determination made by the CWSD
and its residents as to their commitment to the project. If a 1990
project completion date is desired, applications for the necessary
grants and loans should be prepared as soon as possible.
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