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1.0

Purpose and Scope
The primary purpose of the Bridger Valley Reservoir Project, Level II Study
was to further evaluate the feasibility of developing a new dam and reservoir
(including inlet and outlet facilities) at one of two previously identified sites.
The reservoir would store 750 acre-feet of water for release when needed to
the existing water treatment plant (WTP) near Mountain View, Wyoming
owned and operated by the project sponsor Bridger Valley Joint Powers
Board (BVJPB).
This purpose was accomplished by completing the following key tasks
during the course of the study:


Characterize and compare the two previously identified alternative Basin
A and Basin B storage sites, and recommend one of the sites as the
preferred location for a new dam and reservoir to store 750 acre-feet.



Survey and conduct preliminary geologic/geotechnical investigations of
the preferred alternative storage site.



Review existing direct flow and storage water rights relevant to
supplying and operating the proposed new reservoir.



Develop a recommended system to supply water to the new reservoir and
release stored water to the existing water treatment plant.



Prepare conceptual designs for the proposed new reservoir, embankment
dam (including any necessary foundation improvements), inlet facilities
(pumping station and inlet pipeline), outlet works (outlet structure and
piping), and spillway.



Estimate capital and operations, maintenance and replacement (OM&R)
costs for the proposed project; capital costs to include construction costs
and all other costs to implement the project (land acquisition, permitting
and environmental mitigation, engineering design and construction
engineering, legal costs, etc.).
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Determine BVJPB’s share of the total project cost under a range of
appropriate funding scenarios and the annual cost (debt service) on that
amount; estimate the increased monthly cost to the end users (i.e.,
BVJPB customers) assuming service fees are the means by which debt
will be retired and new OM&R costs will be paid.



Identify all necessary land purchases, easements and rights-of-way
required to construct and operate the proposed project.



Characterize and evaluate known or potential environmental issues and
mitigation and all relevant permits and clearances necessary for the
proposed project.

The above summarized scope of this study is fully responsive to the Scope of
Services in Exhibit “A” of the Consultant Contract for Services.
During the course of the study a total of five (5) meetings were held with the
BVJPB in Mountain View. These included the scoping meeting on June 13,
2007, project meetings on August 8 and December 12, 2007 and February
13, 2008, and a results presentation meeting on August 13, 2008.
Information presented at these meetings and any associated follow-on
memoranda are provided in Appendix A.

2.0

Overview and Background
Overview. The Bridger Valley Reservoir Project site area is located
approximately two (2) miles south of the Town of Mountain View as shown
on Figure ES-1. The two alternative new reservoir storage sites that are the
subject of this study, Basin A and Basin B, are shown on Figure ES-1. The
Basin A site lies approximately 0.9 miles north-northeast of the existing
BVJPB diversion on the East Fork of Smiths Fork River and approximately
0.7 miles south-southeast of the WTP. The Basin B site is about 1.7 miles
northeast of the diversion and 0.4 miles east-southeast of the WTP. Table
1.2-1 shows the location of these sites by latitude/longitude and township,
range and section. Access to the site area is via Wyoming State Highway
410, a paved, two-lane, all-weather road.
The topography in the site area is characterized by a broad, gently north
sloping, locally dissected old alluvial terrace surface known as Tipperary
Bench. Tipperary Bench is on the order of 100 feet above the floodplain of
the Smiths Fork and Blacks Fork Rivers to the west. No perennial streams
are present in the site area.
Land use in the site area is predominantly irrigated agriculture. Other locally
significant land uses that affect the proposed new reservoir storage to one
degree or another include: active aggregate mining and processing, dormant
aggregate mining, an active construction trucking terminal, an auto salvage
yard, and low density rural residential properties, some of which are
developed and occupied.
Background. The Bridger Valley Joint Powers Board (BVJPB) diverts,
treats and supplies potable water to approximately 5,500 residents in the
Towns of Lyman and Mountain View and in surrounding rural areas in the
Bridger Valley. The existing WTP has a design maximum capacity of four
(4) million gallons per day (MGD). The WTP is currently supplied by water
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generated largely in the Uinta Mountains to the south in Utah, which is the
source area for the Smiths Fork and Blacks Fork Rivers. Flows are diverted
from the East Fork of the Smiths Fork River approximately 1.6 miles
upstream and conveyed by gravity pipeline to the plant. A diversion on the
Blacks Fork River allows water to be transferred to the East Fork of Smiths
Fork River above the diversion on the East Fork. The legal sources of the
diverted water include direct flow rights on the Smiths Fork and Blacks Fork
Rivers and a 1,500 acre-foot storage account in the U.S. Bureau of
Reclamation’s Stateline Dam in Utah. Stateline Dam is operated by the
Bridger Valley Water Conservancy District.
The existing sources of supply to the WTP are generally adequate for the
current service area population during most of the year. During the late
summer and fall, especially during the past several years of regional drought,
supplies have been marginal at best when irrigation demands are high and
streamflows are low. The quality of the existing sources of supply to the
WTP is generally excellent. However, it is not uncommon for turbidity
during the spring runoff to be high enough to require expensive treatment
and occasionally so high (as in spring 2008) that a boil order is required for
delivered water. Although less common, there are also periods of intense
rainfall during the summer or fall when streamflows are low and turbidity
levels are temporarily high and problematic.

3.0

Previous Studies
ECI Level II, Phase I Study. This Level II study follows two previous
WWDC Level II studies of storage potential for BVJPB. The first of the
previous studies was conducted by ECI (2004). The ECI Level II, Phase I
study evaluated a variety of alternatives for conserving and managing
BVJPB’s water supplies available from existing direct flow and storage
rights. These alternatives included groundwater pumping, enhanced
conservation, and capture of required non-irrigation season releases from
BVJPB’s storage account in Stateline Reservoir that were not usable due to
lack of storage below Stateline Reservoir but above the existing BVJPB
diversion on the East Fork of Smiths Fork River. This Phase I study
recommended the Jack Hollow site near the existing WTP as the favored
location for a new reservoir with a storage capacity of 1,500 acre-feet. A
number of alternatives were examined for supplying the new reservoir and
use of an existing irrigation ditch (either the Milich or Davis and Company
Ditch) was recommended.
Gannett Fleming Level II, Phase II Study. A Level II, Phase II study by
Gannett Fleming, Inc. (2006) followed the ECI (2004) study. This Phase II
study was originally scoped to evaluate the technical feasibility and
estimated cost of the previously recommended Jack Hollow dam and
reservoir in greater detail. A number of significant geotechnical and water
quality concerns were identified at the Jack Hollow site during the Phase II
study, including compressibility and strength of the dam foundation
materials, presence of dispersive clay in both alluvial and residual soil
deposits in the foundation, and poor water quality (including elevated
sulfates, total dissolved solids and arsenic) from surface runoff and
groundwater inflow that could require additional and/or advanced treatment
at the existing WTP. Given these concerns, the scope of the Phase II study
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was amended to perform pre-conceptual level evaluations of two new
alternative storage sites designated as Basin A and Basin B.

4.0

Conclusions and Recommendations

4.1

Conclusions
Key conclusions from this study are summarized as follows:


Two alternative locations for construction of a new 750 ac-ft reservoir
were considered. Basin A, located on the west side of State Highway
410 approximately ¾ mile south of the Bridger Valley Joint Powers
Board Water Treatment Plant was found to be the most suitable for
further consideration. A plan layout of the proposed Basin A dam,
reservoir and appurtenances is shown on Figure ES-2.



Basin A was evaluated in detail and, with incorporation of appropriate
design considerations, was found to be an acceptable location for
construction of a new storage reservoir.



The embankment around Basin A is expected to be classified as a Class I
dam (one where loss of human life is expected in the event of a dam
failure) and as such must be designed according to appropriate dam
safety standards.



Although Basin A is underlain by a sedimentary rock foundation (at near
the level of anticipated excavation), a liner of the Basin A floor was
assumed to be necessary for the following reasons:



−

In this application it is critical that reservoir losses be minimized to
ensure stored water is available for the intended uses when needed.
To control losses to appropriate levels it is necessary that seepage be
limited to one to two feet per year (equivalent to an average vertical
permeability of the rock of 2x10-6 cm/sec). The facility design and
potential seepage are aggravated as a result of the site being located
on the top of a bluff with embankment and an exposed foundation
rock face (bluff slope) present over half of the reservoir perimeter.
Although theoretically possible, it may not be practical to assure that
the appropriate seepage limits are met without a constructed liner.

−

Because of the likely Class I dam classification, dam safety is
crucial. As stated, the reservoir is to be located on a bluff,
approximately one hundred feet above the adjacent valley in which
the Town of Mountain View is situated. The dam site is located in
an area of high seismic risk which makes dam safety even more of a
concern. Although we do not believe the less weathered, deeper
foundation to be highly fractured (other than at the top five to ten
feet – which could be cut off), it would likely eventually become
saturated if a liner is not provided and could be subject to additional
fracturing and significant seepage in the event of an earthquake.

The design maximizes utilization of onsite materials based on
information available at the time of this study. The extent to which
materials onsite when the field survey/inventory for this study was
completed will still be available at the time of construction is presently
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uncertain. To address this situation, estimates are provided for two cases
as follows:
−

All materials are available onsite (onsite borrow)

−

Materials that would potentially not be available onsite will be
borrowed from a nearby site (Basin B site area) (offsite borrow)



The embankment design and materials types after processing are based
on an assumed gradation of potential terrace borrow material using
information available from prior studies (gradation tests – which
excluded oversize fractions) and from visual estimates of the relative
oversize fractions. Bulk samples should be collected and complete
analysis of the full gradation including all oversize fractions should be
performed.



Non-plastic, uncemented silty materials (including silt and
mudstone/siltstone) present at the site are difficult to handle, and to
control moisture to ensure adequate compaction. These materials are
unsuitable for use in the construction of the embankment, and should
either be left in place (and covered with a liner if in the basin floor) or
removed and disposed of offsite.



A separate inlet and outlet arrangement provides the greatest degree of
flexibility during future operations and offers the potential for increased
life of the facility (in terms of population served) by not requiring that a
portion of the storage be reserved for satisfying high levels of spring
turbidity. The advantages of a separate inlet and outlet include:
−

Flow circulation

−

Sediment removal during periods of high turbidity

−

Flexibility in water quality drawn from the reservoir through
multiple level draws (as compared to the earlier design concept)



Groundwater seepage interception and surface water diversion should be
provided to control inflows from upgradient of the proposed Basin A
site.



The extent of seepage collected from the embankment underdrain system
should be reviewed during operation and the seepage recovered for
municipal usage if found to be significant.



No major obstacles relative to environmental issues or permitting were
identified.



Total project cost in 2011 dollars is estimated to range from $8,729,000
to $9,898,000 depending on the source of a majority of the embankment
borrow material (see Table ES-1).



The project should qualify for WWDC funding under the New
Development Program for small (less than 2000 acre-feet) storage
projects which would, at a minimum, provide a 67 percent grant with a 4
percent, thirty-year loan for the remaining costs (assuming the project
life is at least thirty years). It may also be possible to secure a 75 percent
grant in lieu of the 67 percent grant and/or a 50-year loan term depending
on the decision of the WWDC.
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4.2

The estimated sponsor’s share of total project cost would range from a
low of $2,182,000 for a 75 percent grant with an alternative using onsite
borrow to a high of $3,266,000 for a 67 percent grant with an alternative
using offsite borrow (see Table ES-2). The corresponding maximum
range in monthly service fee increase for the existing 1800 customers
(assuming no growth) would be $6.11 (onsite borrow, 75 percent grant,
50-year loan) and $10.15 (offsite borrow, 67 percent grant, 30-year loan)
as shown in Table ES-3.

Recommendations
Recommendations made pursuant to this study are summarized as follows:


Initiate the negotiation process for acquisition of Basin A land. Include
consideration of retaining the existing material resources to the greatest
extent practical in order to avoid or minimize offsite borrow costs.



Initiate land acquisition for the pumping station site and access road.



Initiate water rights applications for storage in Basin A and for an
enlargement of the diversion rights at the Smiths Fork diversion.



Develop a water rights approach/strategy to identify and address
potential issues. Complete additional water rights planning and
investigations relative to the new reservoir. Include consideration of the
one-fill rule as it may relate to the operation of the new reservoir;
identify any other potential water rights issues and constraints in
operation of the new facilities.



Resurvey the Basin A site based on conditions existing at the time
mining operations are completed.



Collect bulk samples of available terrace sand and gravel materials at
both the Basin A and Basin B sites (if there is a possibility of having to
borrow from the Basin B site) and complete analyses of the full
gradations including all oversize fractions.



Perform additional final design site exploration including, but not limited
to, the following tasks:



−

Confirm depth to competent bedrock along the exterior toe
embankment drain alignment

−

Refine/confirm geotechnical properties and available quantities of all
onsite material types

−

Investigate surficial materials and underlying shallow bedrock
conditions on west facing slope below site (flanking Smiths Fork
River valley adjacent to site)

−

Determine depth to underlying groundwater table (likely up to 50
feet or greater depth); install and monitor piezometers below the
groundwater table

Reevaluate overall materials availability and processing requirements
based on resurvey of Basin A, additional site exploration, and bulk
samples gradations.
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Explore further the potential for a Mineral Royalty Grant and a Bureau of
Reclamation Water 2025 Challenge Grant as sources of additional
project funding.
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Table ES-1
Final Cost Estimates
Description
Preparation of Final Designs and Specifications
Permitting and Mitigation
Legal Fees
Acquisition of Access and Rights of Way
Cost of Project Components
Access Road Improvements
Pump Station
Inlet Piping and Inlet Structure
Outlet
Liner
Embankment
Erosion Protection
Miscellaneous
Construction Cost Subtotal #1
Engineering Costs = CCS#1 x 10%
Subtotal #2
Contingency = Subtotal #2 x 15%
Construction Cost Total
Project Cost Total (2008 $)
Project Cost Total (2011 $)

Onsite Borrow
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Offsite Borrow

630,000.00
65,000.00
50,000.00
609,000.00

70,000.00
378,000.00
62,500.00
352,175.00
1,615,485.00
2,252,340.00
309,015.00
24,300.00
5,063,815.00
506,381.50
5,570,196.50
835,529.48

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$ 6,406,000.00
$ 7,760,000.00
$ 8,729,000.00

710,000.00
115,000.00
60,000.00
704,000.00

70,000.00
378,000.00
62,500.00
352,175.00
1,670,355.27
2,784,219.44
357,752.16
24,300.00
5,699,301.87
569,930.19
6,269,232.05
940,384.81
$ 7,210,000.00
$ 8,799,000.00
$ 9,898,000.00

Table ES-2
Project Financing Summary
50-Year Loan
Onsite Borrow
1

Total Project Capital Cost
Sponsor Cost1
33% Cost Share
25% Cost Share
Annualize Debts Share of
Project Costs2
33% Cost Share
25% Cost Share
Operations & Maintenance
Costs (O$M)
Total Annual Sponsor Cost Debt Service & O&M
33% Cost Share
25% Cost Share
1
2

30-Year Loan

Offsite Borrow

Onsite Borrow

Offsite Borrow

$

8,729,000 $

9,898,000 $

8,729,000 $

9,898,000

$
$

2,881,000 $
2,182,000 $

3,266,000 $
2,475,000 $

2,881,000 $
2,182,000 $

3,266,000
2,475,000

$
$

134,100 $
101,600 $

152,000 $
115,200 $

166,600 $
126,200 $

188,900
143,100

$

30,400 $

30,400 $

30,400 $

30,400

$
$

164,500 $
132,000 $

182,400 $
145,600 $

197,000 $
156,600 $

219,300
173,500

Estimates are rounded to the nearest 1000 dollars
Annualized cost based on 4% interest, estimates are rounded to the nearest 100 dollars

Table ES-3
Estimated Rate Increases per Tap per Month
50-Year Loan
Onsite Borrow
Total Annual Sponsor Cost Debt Service & O&M
33% Cost Share
25% Cost Share
Monthly Rate Increase per Tap 1800 Taps1
33% Cost Share
25% Cost Share
Monthly Rate Increase per Tap 1.5%/yr growth in Taps2
33% Cost Share
25% Cost Share
1
2

30-Year Loan

Offsite Borrow

Onsite Borrow

Offsite Borrow

$
$

164,500 $
132,000 $

182,400 $
145,600 $

197,000 $
156,600 $

219,300
173,500

$
$

7.62 $
6.11 $

8.44 $
6.74 $

9.12 $
7.25 $

10.15
8.03

$
$

5.48 $
4.39 $

6.07 $
4.85 $

7.17 $
5.70 $

7.98
6.32

Estimates are based on 1800 taps currently on the total system
Estimates assume 1.5% per year increase in taps from the 1800 taps currently on the total system

