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1.0 SYSTEM OVERVIEW AND HISTORY

11 SYSTEM HISTORY

The Star Valley Ranch resort was initially developed during the early 1970’s. By the mid 1990's, it
consisted of 21 plats totaling 2034 lots. The initial developer, Leisure Valley, Inc., subsequently
sold out their lots within the subdivision. This transition of ownership raised questions relative to the
maintenance responsibility and ownership of water system infrastructure and the division of water
rights. Those issues were ultimately addressed in a settlement agreement between Leisure Valley,
Inc. (LVI) and Star Valley Ranch Association (SVRA) dated August 10, 1998.

Star Valley Ranch is a primarily residential area situated in mountainous terrain adjacent to Bridger
National Forest. The system will ultimately serve over 2000 lots at build-out. There are currently
about 1,000 homes. The community also includes two golf courses, Aspen Hills (9-hole) and Cedar
Creek (18-holes). The community is currently supplied by four domestic water sources.

Green Canyon Springs
Prater Springs

Airstrip Well #1

Cedar Well #1

Golf Course irrigation is provided by Green Canyon Springs, with Cedar Well as a secondary supply
as needed. Golf course irrigation water is separated from the domestic supply in Green Canyon at
the “dog house” facility. This separation higher in the canyon provides the higher pressures
necessary to feed the golf course irrigation system without pumping.

1.2 SEPARATION OF DOMESTIC and IRRIGATION SYSTEMS

The residents of Star Valley Ranch voted to form Wyoming’s newest municipality in 2005. One of
the largest hurdles faced by the community was the domestic water system. The Town was
formed, in large part, to provide the necessary legal vehicle and funding entity to address serious
domestic water system problems. It was necessary that the Town own the domestic water system
to qualify for governmental funding assistance. The community approved the transfer of ownership
of the domestic portions of the water system to the Town including:

Prater Canyon Springs, Tank, Transmission Line, and Water Rights
Airstrip Well No. 1 Facilities and Water Rights
Culinary Distribution System

The SVRA retained ownership and responsibility to the golf courses and irrigation systems. The
SVRA specifically retained ownership of:

Green Canyon Spring System including Green Canyon Springs, Transmission Line, Connecting
Piping, and Water Rights

Green Canyon Tank

Cedar No. 1 Well Facilities and Water Rights
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1.3 INTERIM SYSTEM OPERATION / EMERGENCY SERVICES AGREEMENT

The purchase agreement acknowledged that the community’s existing golf course irrigation supply
systems and the domestic water system are currently commingled and integral in their operation;
and that they needed to remain commingled until such time as additional wells and infrastructure
could be constructed to fully separate the systems. An emergency services agreement was
executed between the SVRA and the Town to insure that interim domestic needs were met while
appropriately meeting golf course irrigation needs. That agreement allows the Town interim use of
Green Canyon spring water (in excess of that required for irrigation), the Cedar Well, and the Green
Canyon Tank for domestic use..

1.4 GREEN CANYON TANK

The 400,000 gallon Green Canyon water tank was constructed in 1985. It is an above-ground,
reinforced concrete structure situated centrally within the domestic water system. This tank is in
relatively good condition with no serious structural problems noted. The tank collects water
primarily from the Green Canyon Springs. This tank can also be filled from the Airstrip #1 Well.

The Green Canyon tank has never been used for golf course irrigation. The tank is not adequately
elevated to irrigate most of the golf course. Nor is there direct plumbing (or pumps) for irrigation
from this tank. However, it does provide a critical domestic storage buffer to allow the Green
Canyon Springs to be dedicated to golf course irrigation without adversely impacting domestic
water users.
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2.0 DOMESTIC WATER STORAGE

2.1 DOMESTIC STORAGE NEEDS

Section 13 of Wyoming DEQ Chapter Xl regulations require that “water systems serving in excess
of 500,000 gallons on the design average daily demand shall provide... system storage capacity
equal to 25% of the design maximum daily demand, plus added fire storage..” .

Needed domestic storage was calculated in the Star Valley Ranch Level | study as follows.

25% Future Max. Day Demand: 25% x 2,940.480 gpd = 735,120

Fire Storage: 2 hours x 2,000 gpm = 240,000
TOTAL REQUIRED STORAGE 975,120 gallons
Less Existing Prater Tank Capacity <175,000>
TOTAL ADDITIONAL DOMESTIC STORAGE REQ'D 800, 120 gallons

It was recommended that a total 800,000 gallons of new storage be constructed to meet the Town'’s
long-range operational and fire needs. Two tanks were recommended to serve the upper (Prater)
and lower (Green Canyon) zones respectively. The upper tank was recommended to be
constructed adjacent to the existing Prater Canyon tank on property already owned by the Town.
The second tank should match as closely as possible the proximity and elevation of the existing
Green Canyon tank. Both proposed tanks were sized at 400,000 gallons.

2.2 DOMESTIC STORAGE ALTERNATIVES

Star Valley Ranch has already received funding through the WWDC program for the construction of
a new 400,000 gallon water tank adjacent to the existing Prater tank to serve the upper zones. It
was proposed to construct a second 400,000 gallon tank to replace the domestic storage currently
provided by the Green Canyon tank. Alternatively, it may be preferable to continue to use the
existing Green Canyon tank for domestic storage while separately addressing irrigation storage
needs. These alternatives are discussed as follows:

2.2.1 Option 1 - Use / Purchase Existing Green Cany on Tank for Domestic Use

Pros: The existing Green Canyon tank is an integral part of the domestic water system. As
a matter of practicality, a replacement tank should be constructed in the same proximity and
elevation. Continued use of this tank would simplify operational and infrastructure needs.
Cons: The Green Canyon tank was retained by the SVRA to provide irrigation working
storage if/when needed. Dedication of this tank for domestic use will require that irrigation
storage needs be separately addressed. Also, the existing tank was constructed
approximately 25 years ago and has lost 50% or more of its design life.
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a) Existing Tank Value / Cost
The present worth value of this tank can be estimated as follows:

Construction: 400,000 gallons @ $1.50 = $ 600,000
Less 50% depreciation: <$300,000>
Property Value: $ 50,000

TOTAL VALUE $350,000
b) Operational Issues

Not surprisingly, the Green Canyon tank is ideally located and elevated to
gravity feed approximately 2/3 of the community. Continued use of the Green
Canyon tank for domestic water storage would simplify system operation and
the design of future system improvements.

2.2.2 Option 2 - Construct New Domestic Water Stora  ge Tank

Pros: A new tank offers the advantage of nearly double the design life of the existing
structure.

Cons: The new tank would preferably be located and elevated to closely match the existing
tank in order to minimize operation and infrastructure changes in the system. This will
require property acquisition, permitting, etc.

a) Capital Cost
The capital cost of a new water storage tank, inclusive of property acquisition

and engineering, is estimated to be $915,000. It is anticipated that this project
would be eligible for 67% grant funding. The rate-payer cost to the community,
therefore, is calculated to be:

33% x $915,000 = $302,000

b) Operational Issues
As indicated above, a new tank would closely match the existing Green
Canyon tank in elevation, proximity, and function. Hence, operationally
concerns would be minimized.

2.3 DECISION TIME FRAME / URGENCY

The community has received 90% grant funding from the Wyoming Business Council to construct a
new 12" transmission line feeding from the Green Canyon Tank (or new tank) south and west
toward the proposed commercial area along Vista Drive. The design of this vital fire-protection line
is currently underway. Additionally, the WWDC has funded a 10" transmission line extending from
the Green Canyon Tank (or new tank) north to the Prater tank. That pipeline is critical to supply the
upper zones while the Prater Spring is redeveloped. The decision to retain the existing tank vs.
constructing a new tank is critical to allow these projects to move forward. Inherently, this decision
also controls the timing and availability of subsequent project funding for other needed
improvements. It is in the community’s best interest to make the decision as quickly as possible.
The emergency services agreement allows some flexibility in the implementation.
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3.0 IRRIGATION WATER STORAGE

3.1 IRRIGATION NEEDS vs. GREEN CANYON SUPPLY

With the recent improvements to the Aspen Hills irrigation system, the average golf course irrigation
for Star Valley Ranch is about 475,000 gallons per day. Records show that the physically available
yield from Green Canyon Springs during the month of August ranges from 735,000 to 1,742,000
gallons per day (510 to 1210 gpm). However, the Ranch’s Green Canyon water right is shared
with LVI. In the past LVI has not used their full water right. However, it appears likely they will use
their full right in the near future based on their recent development. The legally available supply to
the Ranch during the month of August is therefore ranges from 420,000 to 650,000 gallons per day
(290 to 451 gpm). The Cedar Creek Well can supply an additional 360,000 gallons per day (250

gpm).

GREEN CANYON WATER RIGHTS
Star Valley Ranch vs. Leisure Valley
(per Settlement Agreement)

SENIORITY SVRA LVI TOTAL Cumulative Total
Allocation Allocation (GPM)
1897 385 gpm (57%) 288 gpm (43%) 673 gpm 673 gpm
1902 248 gpm (24%) 780 gpm (76%) 1028 gpm 1701 gpm
1907 Unused Unused - 1701 gpm
1907 Unused Unused - 1701 gpm
1909 0 507 gpm 507 gpm 2208 gpm
1943 265 gpm 0 265 gpm 2473 gpm
1946 229 gpm 0 229 gpm 2702 gpm
1966 0 887 gpm 887 gpm 3589 gpm
1972 449 gpm 0 449 gpm 4038 gpm
1982 996 gpm 0 996 gpm 5034 gpm
Totals 2572 gpm 2462 gpm - 5034 gpm
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3.2 IRRIGATION STORAGE NEEDS

Based on the above information, the Green Canyon Springs and Cedar Well are adequate to meet
golf course irrigation needs even in the very driest month during a drought period. However, the
supply is averaged over a 24 hour period, while irrigation may typically occur over 12 hours during
the night.

The figure below illustrates irrigation storage requirements for worst case and average summer
spring yields assuming a 12-hour watering period. The suggested irrigation storage capacity is
166,000 gallons. This is reflective of average August spring yields without the use of the Cedar
Well.

SVR Community Water Storage Page 10 of 13



3.3 IRRIGATION STORAGE ALTERNATIVES

As previously discussed, irrigation storage will be needed to meet peak demands if/when LVI
utilizes their full water right. Alternatives for meeting the community’s irrigation storage needs are
discussed as follows:

3.3.1 Option 1 — “Do Nothing” / Status Quo

a)

b)

Capital Cost
This option, of course, involves no capital expense. It should be noted that this

option also carries a “lost opportunity” cost associated with the purchase price of
the Green Canyon tank.

Operational Issues
As LVI utilizes their full water right, it will become difficult to water the golf courses
within the normal watering hours with increasing reliance on the Cedar Well.

3.3.2 Option 2 — Utilize Existing Green Canyon Tank  for Irrigation Storage
The golf courses range in elevation from approximately 6230 to 6480 feet (based on

USGS quad sheets). The overflow elevation of the Green Canyon tank is 6515 feet.

The existing Green Canyon tank is not elevated (or plumbed) to fully irrigate the golf

b)

courses without pumping.

Capital Cost
This alternative would ultimately require the construction of an adjacent booster

pump station to meet peak irrigation demands. It is anticipated that the station
would include 3 centrifugal pumps (approximately 20 HP each). The estimated
cost of the pump station is about $160,000. It should be noted that this option also
carries a “lost opportunity” cost associated with the purchase price of the Green
Canyon tank.

Operational Issues and costs

Assuming power costs of 8 cents per KWH, the worst-case estimated cost of a fully
pumped system from the Green Canyon tank is approximately $22 per day.
Electrical costs can be proportionally reduced by taking full advantage of direct
spring flows and pressures to the extent available.

3.3.3 Option 3 — Construct New Tank at higher locat ion (Green Canyon)
This option involves the construction of a 166,000 gallon storage tank in Green

a)

Canyon. This approach would, of course, require permit approval form the US Forest
Service.

Capital Cost
The estimated cost of the tank including engineering is approximately $325,000.
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b) Operational Issues
The irrigation system would continue to operate as it currently does, without the
need for pumping or specialized control.  This option offers the greatest simplicity
and reliability.

3.3.4 Option 4 — Utilize Aspen Hills 8 ™ Hole Pond for Irrigation storage

The golf courses range in
elevation from approximately
6230 to 6480 feet (based on
USGS quad sheets). The
elevation of the pond is about
6380 feet. The existing pond is
not elevated to fully irrigate the
golf courses without pumping.

a) Capital Cost
This alternative would

ultimately require the
construction of a booster
pump station. Itis
anticipated that the station
would include 3 centrifugal
pumps (approximately 25

HP each) and a pond intake. The estimated cost of the pump station is about
$170,000.

b) Operational Issues and costs
Assuming power costs of 8 cents per KWH, the worst-case estimated cost of a fully
pumped system from the Green Canyon tank is approximately $35 per day.
Electrical costs can be proportionally reduced by taking full advantage of direct
spring flows and pressures to the extent available.

3.4 DECISION TIME FRAME / URGENCY

Funding for domestic water system improvements provides the community with an opportunity to
choose and implement the best long-term option for addressing irrigation storage needs. As
discussed in Section 2.3, the decision to use the Green Canyon tank for domestic vs. irrigation
storage should be made as quickly as possible to take advantage of that funding. In the event that
the Green Canyon tank is purchased for domestic storage, for example, funds would then be
available for needed irrigation system storage or a pump station.
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4.0 RECOMMENDATIONS AND CONCLUSIONS
4.1  PREFERRED ALTERNATIVE

From the perspective of the domestic water system, the recommended alternative to retain the
existing Green Canyon tank for domestic use. This option is recommended based on:

The distribution system was designed around the existing tank location and elevation.
Continued use of that facility will simplify system operation and infrastructure needs.

The existing tank is in good condition.

The decision to use the Green Canyon tank for long-term domestic storage will expedite the
design and construction process, thus allowing the community to take full advantage of
available funding.

Purchase of the Green Canyon tank from the SVRA by the Town is likely to be revenue
neutral vs. the funded cost of a new tank.

From the perspective of the irrigation system, Option #3 (New tank in Green Canyon) is
recommended. The tank would eliminate the long-term costs and reliability problems associated
with pumping to meet peak demands. In the event that Forest Service permitting is problematic,
Option #4 (Aspen Hills Pond and Pump Station) would be recommended. Either option allows the
Town to purchase the Green Canyon tank, while providing Star Valley Ranch Association the funds
necessary to address long-term irrigation storage needs.

4.2 IMPLIMENTATION AND TIMING

Of course, the disposition of Green Canyon tank is solely at the discretion of the SVRA. Both the
SVRA and Town need to concur that using the tank for domestic storage is in the community’s best
interest. The next step would be to negotiate an equitable purchase price. There may also be legal
hurdles to comply with the Association by-laws for the transfer of property. The emergency
services agreement should provide flexibility to allow the design and construction of related
transmission lines and SCADA control to expeditiously proceed. Time is of the essence in the
decision-making process by the SVRA Board and Town Council.
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