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1.

INTRODUCTION

As documented in the May 2011 Sheridan Supplemental Supply Level II Phase I Study (2011 Study), the City of
Sheridan (City) and Sheridan Area Water Supply Joint Powers Board (SAWSJPB) are in need of supplemental
water supplies. The 2011 Study identified several alternatives to address these two entities’ supplemental needs.
Included among those alternatives were:
 conservation;
 acquisition of senior direct flow rights on Big Goose Creek;
 acquisition of mountain reservoir storage rights in the Big Goose Creek drainage;
 enlargement of existing mountain reservoirs in the Big Goose Creek drainage;
 development of new storage reservoirs both in the Big Horn Mountains and at lower elevation, off-channel
storage sites;
 Lake DeSmet; and
 groundwater.
The Wyoming Water Development Commission (WWDC), City and SAWSJPB would like to further explore
possible acquisition of some or all of the water stored in two existing mountain reservoirs in the Big Goose Creek
drainage that would provide a long-term water source for the Sheridan area. Those mountain reservoirs are Park
Reservoir and Sawmill Reservoir. Both reservoirs are located on the Bighorn National Forest (BNF), and they are
both in close proximity to the City’s and SAWSJPB’s existing water storage facility: Twin Lakes. Park and Sawmill
can both be operated similar to the Twin Lakes facilities, in that storage water releases flow downstream to the
City’s raw water intake located at the mouth of Big Goose Canyon. Indeed, both the City and SAWSJPB have
either in the past or presently own storage water in both of these facilities, as well as in Dome Lake Reservoir,
another existing mountain reservoir located in close proximity to the other three. Thus, purchase and use of these
facilities to supply the two entities with storage water from Park or Sawmill would be a familiar experience.
Figure 1 shows the location of the two dams and reservoirs on the BNF and their relationship to the City’s raw water
intake.
This Level II Phase II study compares these two water supply alternatives to each other for use as a long-term water
supply. It also compares them to an alternative at a lower elevation, off-channel storage site on Gillispie Draw that
was analyzed in the 2011 Study.

2.

DESCRIPTION OF EXISTING WATER RIGHTS

2.1

EXISTING WATER RIGHTS

The 2011 Study identified the direct flow and storage water rights now owned by the City and SAWSJPB. Those
rights are summarized in Table 1.
Table 2 depicts the existing water rights for Park Reservoir. None of the Park water rights are secondary supply
rights; i.e., they are not attached to specific lands. Park Reservoir is owned by the Park Reservoir Company and the
Park Reservoir Irrigation District. The irrigation district served as a funding mechanism to benefit the Park
Reservoir Company by securing a State of Wyoming loan and grant for improvements made in the early 1980s.
One share of Park Reservoir Company equates to 1.2 ac-ft of storage space in the reservoir. Of the 10,362 ac-ft of
storage available, 540 ac-ft is made available for flushing flows, and 222 ac-ft is reserved in common to the
shareholders for evaporation, shrinkage, etc. These 222 ac-ft of unallocated shares are not available for sale or use.
Table 3 depicts the existing water rights for Sawmill Reservoir. Water rights currently associated with Sawmill
Reservoir are shown below in Table 3. All of these rights deal with storage of water originating in Sawmill Creek.
One share of Sawmill Reservoir Company equates to one ac-ft of storage capacity. Of the 1275 shares, one
individual owns all but 12.5 ac-ft.
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Table 1
Existing Water Rights Owned by the City and SAWSJPB
CITY OF SHERIDAN

WATER
RIGHT

PRIORITY
DATE
1882

16.0 cfs

1882

13.0 cfs

1891 to 1906

1.77 cfs

1991
1991
1928, 1955,
1962, 1989
1908, 1909,
1954, 1957
1959, 1960

13.33 cfs
30.06 cfs

Big Goose
Creek Direct
Flow

Twin Lakes
Storage Rights
Park Reservoir
Storage Rights
Dome Lake
Reservoir
Storage Rights

AMOUNT

1905, 1906,
1967

SAWSJPB

COMMENTS

PRIORITY
DATE

AMOUNT

COMMENTS

1989

7.14 cfs

Very junior right

Available October 1 – April
30, 3 cfs to be allocated to
the Veterans Affairs Medical
Center (VAMC)
Available May 1 –
September 30,
3 cfs to be allocated to the
VAMC
Transfer from Alliance Ditch
via Cloud Peak Annexation,
available for 80 days only
during summer months
Very junior right
Very junior right

2967.7 ac-ft

408.7 ac-ft

20 ac-ft

190 ac-ft

17.3 ac-ft

29.4 ac-ft

Table 2
Park Reservoir Water Rights
NAME

NO.

PRIORITY
DATE

CAPACITY
(ac-ft)

DESIGNATED USE

Domestic, Irrigation,
Manufacturing, Municipal,
Power, Stock
Domestic, Irrigation,
Enl. Big Goose Park Res.
1511R
4-1-1909
Manufacturing, Municipal,
Power, Stock
Enl. Big Goose Park Res.
6179R
10-25-1954
Irrigation
Enl. Big Goose Park Res.
6448R
10-30-1957
Irrigation
Union No. 1
7227R
8-19-1958
Irrigation
Enl. Union No. 1
7228R
12-18-1959
Irrigation
Hansen No. 3
7229R
5-27-1960
Irrigation
Enl. Hansen No. 3
7230R
7-20-1960
Irrigation
TOTAL
* Note: the State Engineer’s Office has issued an order eliminating active storage rights in excess of
10,362.18 ac-ft.
Big Goose Park Res.

1176R

1-7-1908

5055

2292
676
885
461.39
872.16
120.63
589.8
10,831.35*

Table 3
Sawmill Reservoir Water Rights

2.2

NAME

NO.

Sawmill Res.
Enl. Sawmill Res.
Enl. Sawmill Res.

6890R
7268R
9819R

PRIORITY
DATE
11/10/1960
7/30/1969
11/7/1991

DESIGNATED
USE
Irrigation
Irrigation
Irrigation
TOTAL

CAPACITY
(ac-ft)
970.0
287.8
17.2
1275.0

GILLISPIE DRAW RESERVOIR ALTERNATIVE WATER RIGHTS

The scope of this Level II Phase II study requires that the Park Reservoir and Sawmill Reservoir alternatives be
compared to a proposed lower-elevation, off-channel reservoir to be located on Gillispie Draw, a tributary of Big
Goose Creek located in Sheridan County just west of the City limits. Figure 2 shows the location of a proposed
Gillispie Draw Dam and Reservoir.
A Gillispie Draw Dam alternative proposes to utilize Sheridan’s existing direct flow rights available at the City’s
raw water intake during the non-irrigation season (i.e.; late fall, winter and spring). Due to the fact that Sheridan’s
needs are reduced during the non-irrigation season, and the fact that there would be no downstream calls placed on
Big Goose Creek during the non-irrigation season, there is water available for storage in Big Goose Creek and
sufficient capacity in the City’s 30” raw water transmission main to convey this unallocated water from the City
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intake to the Gillispie Draw site. Per the 2011 Study, up to 26 cfs of Big Goose Creek water would be conveyed at
any one time to Gillispie Draw, leaving no less than 15 cfs continually in the creek in addition to that amount
necessary to provide water to Sheridan residents during this non-irrigation period. These flows are less than the
direct flow rights currently available to Sheridan after subtracting flows that would be necessary to provide water to
Sheridan residents during the non-irrigation season.

2.3

YELLOWSTONE RIVER COMPACT

In 1950, the states of Wyoming, Montana and North Dakota entered into the Yellowstone River Compact
(Compact), which deals in part with allocation of the waters of the four tributaries to the Yellowstone River:
1.
Clarks Fork,
2.
Big Horn,
3.
Powder, and
4.
Tongue.
Important issues dealt with in the Compact as they relate to the Tongue River include the following:
1.
existing water rights as of January 1, 1950 maintain their status quo;
2.
no water may be diverted from the Yellowstone River basin without consent from all states;
3.
existing and future domestic and stock water uses (including stock water reservoirs up to a
capacity of 20 ac-ft) are exempted from provisions of the Compact; and
4.
of the unused and unappropriated water of the tributaries as of January 1, 1950, the remainder of
this water is allocated to each state for storage or direct diversions for beneficial use on new lands
or for other purposes as follows:
Tongue River
a.
To Wyoming…..40%
b.
To Montana…...60%.
In 2008, Montana filed a Complaint against Wyoming, alleging that Wyoming had breached the Compact by
consuming water in excess of the amount allotted to it per the Compact. Specifically, Montana asserted that several
post-1950 activities in Wyoming—including the construction of new storage reservoirs, irrigation of new acreage,
and reduction of water flow through groundwater pumping—significantly lowered the amount of water available
downstream in Montana. Montana further alleged that Wyoming water users had exacerbated Montana’s water
shortage problems by adopting improved irrigation techniques (such as sprinklers).
In May 2011, the U.S. Supreme Court ruled on the second issue described in the preceding paragraph; i.e.,
Wyoming’s adoption of improved-efficiency irrigation methods, exacerbating Montana shortages. The Supreme
Court ruled for Wyoming on this particular issue. However, the other issues remain outstanding. Of particular
concern is the alleged violation of the use of post-January 1, 1950 water without considering Montana’s allocation
cited in the Compact. If the Court should rule for Montana on this issue, those water rights with priority dates after
January 1, 1950 could be subject to regulation on a 40%/60% in order to satisfy Montana’s increasing water
demands.
In reviewing Tables 1, 2 and 3, the three water storage alternatives being considered as part of this Level II Phase II
study would possibly be affected by the “post-1950” provision. In addition to the above three reservoirs, the storage
rights associated with Sheridan’s Twin Lakes facilities that have post-1950 priority dates could be similarly affected.

3.

DEMAND PROJECTIONS FOR SHERIDAN

The 2011 Study estimated the amount of water that would be needed by Sheridan for the foreseeable future. The
amounts were based upon the following anticipated growth rates:
 2% annual growth rate for the number of equivalent dwelling units (EDUs) within the City’s water system,
and
 3% annual growth rate for the number of EDUs within the water system owned by the SAWSJPB.
For the year 2060 (which was the date established in the 2011 Study for a 50-year planning horizon), the total
amount of water supply required for Sheridan based upon the above-established growth rates was 17,215 ac-ft.
In order to confirm and augment the information available in the 2011 study, additional City and JPB water usage
and EDU information were obtained for the time period between the years 2009 through 2012. The additional usage
and EDU data was combined with the 2011 Study data, and the total amount of water supply required for Sheridan
was again projected out 50 years – this time to the year 2063. For purposes of this study, the growth rates used in
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the 2011 Study are assumed to remain reasonable. Using these growth rates and projecting 50 years from the date of
this study, Sheridan’s annual water needs for the year 2063 are anticipated to be 17,250 ac-ft.
The 2011 Study also identified existing supplies currently available to meet present and future Sheridan water
demands. The “Total Available Supply” was determined to be 15,410 ac-ft. The 2011 Study also recognized,
however, that the amount of water available from direct flow rights can often exceed the system demand, principally
during the non-irrigation season. This direct flow water, while legally available for use, cannot be used unless
storage space is available downstream of the City intake. This downstream storage space is not currently available,
thus the “Total Available Supply” cannot currently be totally captured for use. Recognizing this current lack of
downstream storage space, the 2011 Study instead developed a “Practical Supply” that was actually available. The
“Practical Supply” was determined to be 10,417 ac-ft. Table 4 portrays the tabulation of this “Practical Supply”.
Table 4
“Practical Supply” Available to Sheridan
CITY

WATER
RIGHT
Direct
Flow from
Big Goose
Ck. During
nonirrigation
season

Direct
Flow from
Big Goose
Ck. During
irrigation
season

PRIORITY
DATE

1882

1891
through
1906

1882

Twin
Lakes Res.
Storage
Right

1928, 1955,
1962, 1989

Park Res.
Storage
Right

1908, 1909,
1954, 1957
1959, 1960

Dome
Lake Res.
Storage
Right

1905, 1906,
1967

FLOW
(CFS)

16

1.77

13

USAGE
CRITERIA
3 cfs allocated
to
VAMC,
remaining 13
cfs
available
for 265 days

Available for
80 days. See
Order Record
No. 70, page
327
3 cfs allocated
to
VAMC,
remaining 10
cfs
available
for
100-day
irrigation
season
2967.7 ac-ft –
500
ac-ft
conservation
pool – 10%
conveyance
loss

20 ac-ft – 10%
conveyance
loss
26 ac-ft –10%
conveyance
loss

SAWSJPB
TOTAL
AC-FT
USEABLE

5,593.0

PRIORITY
DATE

1989

FLOW
(CFS)

USAGE
CRITERIA

TOTAL
AC-FT
USEABLE

7.14

When in
priority, low
demand
allows
SAWSJPB to
use City’s
1882 right.

0

281.0

1,983.0

2,221.0

1928, 1955,
1962, 1989

18.0

1908, 1909,
1954, 1957
1959, 1960

15.6

1905, 1906,
1967

SUBTOTAL
Less adjustment for losses in storage water due to inefficiencies (1 cfs for
100 day irrigation season – 80% City, 20% SAWSJPB)

408.7 ac-ft –
69 ac-ft
conservation
pool
allocation –
10%
conveyance
loss
190 ac-ft –
10%
conveyance
loss
29.6 ac-ft –
10%
conveyance
loss

306.0

171.0

26.6

10,111.6

503.6

10,615.2

(158.7)

(39.7)

(198.4)

TOTAL AVAILABLE WATER SUPPLY (AC-FT)

10,416.8

Based upon the growth rates used, Sheridan’s water supply will be fully utilized by the year 2039. Using a 50-year
time horizon (Year 2063) as a planning tool, an additional 6,833 ac-ft will thus be needed by that date, based upon
the following:
Year 2063 Water Supply Demands:
17,250 ac-ft
Less Practical Supply Available:
(10,417) ac-ft
Additional Water Supply Requirements
6,833 ac-ft.
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4.

DESCRIPTION AND ASSESSMENT OF STORAGE FACILITIES

4.1

PARK DAM AND RESERVOIR

Park Dam is located in the Big Horn Mountains near the south border of Sheridan County. Its location and principal
components are depicted in Figures 3 and 4. It is classified as High Hazard by the Wyoming State Engineer’s Office
(SEO), which means it has the most stringent rules for design and inspection.
Table 5 is a summary of the Park Reservoir flood hydrology.
Table 5
Park Reservoir Flood Hydrology Summary
100-Year

6-Hour Events
200-Year
500-Year

PMF*

100-Year

24-Hour Events
200-Year
500-Year

PMF*

Peak Flow (cfs)

2,859

3,611

4,131

29,696

4,614

5,713

7,285

37,646

Cumulative
Volume (ac-ft)

5,337

5,237

6,182

34,692

6,530

7,347

8,516

59,462

*PMF = Probable Maximum Flood

Values in Table 5 were determined without the influence of possible dam failures of the two upstream reservoirs;
i.e., Big Horn Reservoir and Cross Creek Reservoir. Typically, owners of dams that fail are not held responsible if
the failure is due to failures of upstream dams causing extraneous inflows. Despite this fact, and due to the close
upstream proximity of Big Horn Reservoir and Cross Creek Reservoirs, it was decided to investigate the effect of
such possible failures of these two facilities. Table 6 provides information on the impact of Big Horn and Cross
Creek Reservoir breaches.
Table 6
Peak Flow Estimates for Cross Creek, Big Horn and Park
Reservoirs Assuming Dam Breaches Occurring Upstream

Cross Creek

Peak Inflow Due to
PMF (cfs)
7,071

Peak Dam Breach
Inflow (cfs)
--

Peak Combined
Inflow (cfs)
7,071

Peak Outflow
(cfs)
26,144

Big Horn

4,821

23,900

27,587

93,121

Park

18,301

90,508

100,632

--

Reservoir

It was determined as part of the 2011 Study analysis that Park Reservoir could provide a firm yield (i.e., nine out of
ten years) between 7,500 ac-ft and 7,800 ac-ft. Based upon a spreadsheet yield analysis performed in conjunction
with this Level II Phase II Study, the firm yield for Park Reservoir was determined to be 7,680 ac-ft. Therefore, the
spreadsheet yield analysis agrees closely with the results contained within the 2011 Study.
Based upon our project team’s inspections, thirteen failure modes have been developed for Park Dam and related
facilities using various possible conditions, in order to assess the likelihood of failure associated with each mode.
These failure modes are depicted in Tables 7 and 8. Factors promoting the failure and factors discouraging the
failure are taken into account to make an assessment of whether the failure mode is of concern (Table 7) or is of
minimal concern (Table 8).

Executive Summary

5

Sheridan Supplemental Storage Level II Phase II Study

Table 7
Park Dam Potential Failure Modes of Concern
Failure
Mode

Condition

Description

Assessment

Spillway
Capacity

Flood

Spillway cannot carry
necessary flows leading to dam
or dike overtopping.

The spillway is inadequate and the east dike is the low
point so it may breach.

Spillway
Erosion

Normal,
Flood

Spillway sides or floor erode,
leading to breach.

The spillway walls are constructed of pre-cast concrete
blocks with permeable joints that can seep, eroding the
wall backfill soils. Historic sinkholes indicate potential
for erosion from beneath the spillway crest.

Normal

Seepage through or under
embankment or along the old
conduit erodes to form pipes
leading to slope instability.

The east dike does not have any filter material but the
embankment soils are moderately resistive to piping.

Flood

Dike overtopped and breached
if used as emergency spillway.

East Dike
Piping
East Dike
Overtopping
Surface
Erosion

Normal,
Flood

Wave
Erosion

Normal

Downstream face soils are
removed from precipitation and
creep.
Waves remove riprap and erode
the north main dam, east dike
and moraines.

The east dike materials are conducive to erosion. Since it
is the planned emergency spillway it is likely to overtop
in flood conditions.
The current drain setup is not effective at routing flows
off the face, and no measures are in place to keep soils
from creeping.
The north shore of the east dike is oversteep and prone to
erosion. Riprap is routinely replaced on the east dike and
the main dam abutment moraines.

Table 8
Park Dam Potential Failure Modes of Minimal Concern
Failure Mode
East Dike Slope
Stability

Conditions
Normal,
Flood,
Earthquake

Description
Unstable slope conditions
lead to dike failure.

Main Dam Piping Normal

Seepage through the
embankment leads to piping
erosion and slope instability.

Main Dam Slope
Stability

Normal,
Earthquake

Unstable slope conditions
lead to dam failure.

Main Dam
Overtopping

Flood

Dam overtopped and
breached.

Main Dam
Overtopping

Flood, East
Dike raised

Dam overtopped and
breached.

Foundation
Stability

Normal,
Earthquake

Foundation soils fail or
settle.

Foundation
Piping, Main
Dam

Normal

Seepage through the
foundation results in piping
and foundation instability.

4.2

Assessment
Standing water and history of slumping are adverse
factors to the east dike stability, but any failures would
most likely be local.
Seepage is not a problem in the main dam due to
sufficient filter and drain materials. There is no evidence
of uncontrolled seepage and the soils are resistant to
piping.
The Woodward-Clyde analyses show sufficient factors of
safety for steady state static and pseudostatic conditions.
This should not be an issue. If the east dike is raised,
other mitigation measures will be in place to enable the
dam to accommodate the probable maximum flood.
This should not be an issue, because if the east dike is
raised, other mitigation measures will be in place to
enable the dam to accommodate the maximum probable
flood.
The moraine and outwash materials are stable and have
already settled. The varved clay lake deposits that failed
during reconstruction should have completely released the
pore pressures that caused the upstream failure.
Cutoff trench exists and glacial tills are resistant to
piping.

SAWMILL DAM AND RESERVOIR

Sawmill Dam is located in the Big Horn Mountains in Sheridan County. Its location and principal components are
depicted in Figures 5 and 6. Like Park, it is classified as High Hazard by the SEO. Access to Sawmill Dam is
currently limited. There is no means by which a vehicle can presently access it. The dam’s caretaker currently
walks approximately one mile to the facility via a BNF trail.
Table 9 is a summary of the Sawmill Reservoir flood hydrology.
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Table 9
Sawmill Reservoir Flood Hydrology Summary
6-Hour Events

24-Hour Events

100-Year

200-Year

500-Year

767

990

1,143

7,182

1,286

1,610

2,075

10,534

940

1,049

1,125

5,075

1,195

1,372

1,625

12,246

Peak Flow
(cfs)
Cumulative
Volume
(ac-ft)

PMF

100-Year

200-Year

500-Year

PMF

It was determined as part of the 2011 Study analysis that Sawmill Reservoir could provide a firm yield of 881 ac-ft.
This previous estimate was made based upon a varying demand imposed upon the reservoir and therefore did not
model a firm yield in the same manner as the spreadsheet yield analysis model developed in this study. Based upon
the spreadsheet yield analysis performed in conjunction with this Level II Phase II Study, the yield at the reservoir
(9 out of 10 years) was determined to be 1,110 ac-ft.
Twelve failure modes were developed for Sawmill as a result of our project team’s investigations, in order to assess
the likelihood and danger associated with each mode of failure. In each failure mode, factors promoting the failure
and factors discouraging the failure are taken into account to make an assessment of whether or not the failure mode
is likely to occur (Table 10) or is of minimal concern (Table 11). Results are shown below.
Table 10
Sawmill Dam Potential Failure Modes of Concern
Failure Mode
Spillway Exceeds
Capacity, Dam
Overtops
Spillway
Constriction
Leading to Dam
Overtopping

Conditions

Description

Flood

Spillway exceeds capacity causing
overtopping of the main dam and saddle dams.

Normal,
Flood,
Earthquake

Debris from the reservoir, spillway walls, or
slope on left abutment enters the spillway
causing flow restriction and overtopping.

Assessment
Spillway is inadequate to pass the PMF. If
overtopping exceeds 0.5 feet, erosion and breach
could occur.
The stability of material above and in the spillway
is unknown and there is no caretaker onsite to
maintain. A restricted spillway could easily reach
capacity.

Table 11
Sawmill Dam Potential Failure Modes of Minimal Concern
Failure Mode

Conditions

Spillway Erosion

Normal,
Flood

Piping

Normal

Foundation
Settlement
Foundation Sliding
or Instability

Normal
Normal,
Earthquake

Description
Material removed from spillway floor and
walls result in increased seepage, shorter
seepage path, and more erosion opportunity.

Assessment
The spillway is comprised of bedrock on all sides
which is unlikely to erode.

Seepage through the embankment or
foundation erodes into conduits connecting the
upstream to downstream face of the dam.

The seepage mechanism is intact but the material of
the foundation and embankment are not conducive
to piping. No indication of piping exists.

Settlement of foundation reduces freeboard or
over steepens embankment slope.
Embankment slides over foundation or
foundation fails leading to dam failure.

The dam has been there for over 50 years.
Settlement has occurred.
These condition have been evaluated for normal and
earthquake conditions to be stable

Embankment
Erosion or
Instability

Earthquake

Earthquake loading results in embankment
instability, or spillway wall collapse and
shortened seepage path.

There has been no recent earthquake of significance
and conditions have been evaluated for a 5000-year
return earthquake.

Embankment Piping
or Instability Due to
Increased Carryover
Storage

YearRound Full
Reservoir
Raises
Phreatic
Surface

Higher phreatic surface increases seepage or
introduces water to new areas leading to
higher risk of erosion and instability.

Historical operation shows instances of near full
carryover, allowing conditions to mimic year-round
operation. Analysis estimates time to reach steady
state is within two months.

Surface Erosion of
Embankment Face

Normal,
Flood

Heavy rain results in steepening of slopes.

The embankment doesn’t show signs of surface
erosion.

Beach Erosion

Normal,
Flood

Reservoir waves erode upstream face,
steepening slopes and shortening seepage path.

Riprap is in good condition, and slopes don’t show
signs of erosion.

Upstream Slope
Instability

Rapid
Drawdown

High pore-pressure gradient leads to upstream
face erosion and slope instability.

Historical operation shows the reservoir completely
drained on occasion with no adverse effects to the
upstream face.

Saddle Dam
Erosion

Flood

Flooding reduces freeboard requiring saddle
dams to retain water, increasing risk of
seepage and piping.

The saddle dams are in good condition and likely
constructed from material not conducive to piping.
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4.3

GILLISPIE DRAW RESERVOIR ALTERNATIVE

The scope of this Level II Phase II study requires that the Park and Sawmill Reservoir alternatives be compared to a
proposed reservoir to be located on Gillispie Draw, a tributary of Big Goose Creek located in Sheridan County just
west of the City limits. Figure 7 depicts the proposed dam and reservoir for Site 2A from the 2011 Study with a
crest elevation of 4055’, which provides for a reservoir with a capacity of 2,660 ac-ft. Due to its proposed height, it
would also fall into the SEO’s High Hazard classification.
The operation of a proposed Gillispie Draw dam and reservoir would be considerably different than the current
operations of Twin Lakes, Park or Sawmill. As opposed to releasing water from any of these three reservoirs and
having water flow down Big Goose Creek to the City intake, Gillispie Draw would be filled by diverting flows from
Big Goose Creek at the City intake during the non-irrigation season and conveying them via the City’s existing 30”
raw water transmission main to the proposed dam and reservoir site. Water contained within the Gillispie Draw
Reservoir would then be pumped during the irrigation season (i.e., when the identified need exists) up to the
Sheridan WTP for treatment and delivery to Sheridan residents.
As with Park and Sawmill, the Site 2A Gillispie Draw alternative would be an earthen embankment dam. It would
provide for a maximum reservoir capacity of 2,660 ac-ft and, based upon the 2011 Study, would provide a firm yield
of 2,300 ac-ft.
Three significant disadvantages exist with this alternative, all dealing essentially with operational parameters that
must be followed. First of all, because of the location of Gillispie Draw, water could only be utilized at the Sheridan
WTP; i.e., it could not be used at the Big Goose WTP. This problem could be resolved by using direct flow water
and existing storage water from Twin Lakes, Park and Dome Lake at the Big Goose WTP, resulting in less water
being conveyed down the 30” raw water transmission main during the irrigation season.
The second disadvantage to this alternative is the fact that the water quality entering the Sheridan WTP from the
Gillispie Draw reservoir will not be of the same high level as what now is delivered via the 30” raw transmission
main directly to the WTP. Currently, raw water entering the 30” transmission main is diverted at the City intake,
located at the mouth of the Big Goose Creek canyon. This raw water is usually of very high quality, typical of most
mountain streams. However, in the case of the Gillispie Draw Reservoir water, it will be delivered during the nonirrigation season and stored until needed – oftentimes not until late summer or early fall. This raw water will
degrade in quality with time as it resides in the reservoir, with the potential for vegetative growth as the water warms
and runoff occurs from upstream agricultural lands.
The third disadvantage of using water in Gillispie Draw Reservoir is that pumping facilities will be required to boost
water from the reservoir into the Sheridan WTP. At the present time, raw water is delivered to both WTPs via
gravity. Gravity flow would also be the means by which Park or Sawmill water would be conveyed to the two
WTPs. However, use of Gillispie Draw Reservoir water would require construction and operation of a pump station
near the downstream toe of the reservoir. As a result, there is anticipated to be a significant additional operational
cost associated with the Gillispie Draw alternative. Therefore, costs associated with the Gillispie Draw alternative
will include not only the capital cost for the dam and pump station, but also the cost of operating and maintaining
the pumping facilities.

5.

PERMITTING ISSUES

5.1

PARK DAM AND RESERVOIR

Eight-four (84) acres of the Park Dam and Reservoir area are included within a special use permit signed by the
BNF for this facility in 2003. The special use permit expires at the end of 2022. As long as there are no major
improvements proposed for the area encompassed by the special use permit, and as long as the Park Reservoir
Company remains as the owner of the facility, no permit modifications are anticipated to be required. However, if
modifications are planned, or if a change of ownership occurs, it will be necessary to procure a new permit.
Park Reservoir’s storage rights list various permitted uses, depending upon the permit. For some permits, authorized
uses are irrigation, domestic, manufacturing, municipal, power and stockwater. For other permits, only irrigation is
stated to be an authorized use. In discussions with State Board of Control officials, it will be necessary to submit a
petition for a change of use for those permits that are authorized only for irrigation, if they are to be used by
Sheridan. The change of use would have to allow for municipal and domestic uses. Because some of the Park
Reservoir water rights were already permitted for domestic and municipal, there shouldn’t be a problem obtaining
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approval from the Board of Control for a change in use for those permits that currently list only irrigation as a
permitted use.

5.2

SAWMILL DAM AND RESERVOIR

The existing special use permit for the Sawmill Dam and Reservoir is dated November 18, 2003, and has an
expiration date of 2023. Because there would be a change of ownership if Sheridan was to purchase the facilities
and water rights from the Sawmill Reservoir Company, a new special use permit would have to be issued. These
permits are typically issued for a period of twenty years. Additionally, because an access road would need to be
constructed, a new special use permit would be necessary, either in conjunction with the permit required for the
change in ownership, or a separate permit specifically for the road. In light of the concerns expressed by the SEO
regarding the need for improved access, the BNF would likely look with favor upon an access road to the Sawmill
site in order to alleviate safety concerns by not being able to readily access the facility during critical periods.
The current permitted use for the water contained within Sawmill Reservoir is irrigation. As such, it will be
necessary to submit a petition for a change of use to municipal and domestic purposes. However, as with Park
Reservoir, it is anticipated that approval of such a change in use could be readily obtained.

5.3

GILLISPIE DRAW DAM AND RESERVOIR

Because the proposed Gillispie Draw Dam and Reservoir alternative is located primarily on private in lieu of public
lands, a permit from a federal land management agency (such as the BNF or the U.S. Bureau of Land Management)
would not be required. However, permits from the following agencies would be necessary to procure:
 U.S. Army Corps of Engineers. A 404 permit would be required, as up to 9.4 acres of wetlands could
be impacted.
 Wyoming Game & Fish Department. Because the proposed Gillispie Draw alternative would involve
taking a portion of the non-irrigation season flows in Big Goose Creek and conveying these to the
proposed Gillispie Draw site, there would be potential fisheries impacts on Big Goose Creek. This
state department may require a study to more accurately determine the results of such stream
withdrawals.
1. SEO. The SEO would have to issue permits for the storage of water within the new reservoir and
construction of the new dam embankment. The height of the proposed dam necessitates that it be
constructed to meet dam safety standards for a High Hazard facility, including development of an
emergency action plan in the event of the dam’s failure.

6.

RECOMMENDED IMPROVEMENTS AND COST ESTIMATES

Table 12 provides information on the recommended improvements for both Park and Sawmill, and cost estimates to
implement those improvements. This table also provides the cost estimate for the Gillespie Draw Reservoir
Alternative Site 2A (2,660 ac-ft capacity) as identified in the 2011 Study.
Table 12
Recommended Improvements and Cost Estimates
Reservoir Alternative

Recommended Improvements

Project Cost Estimate
(2014 $$)

Park
Assuming No Upstream Dam
Breaches
Assuming Upstream Cross
Creek and Big Horn Dam
Breaches

Sawmill

Gillispie Draw

Executive Summary

Raise east dike
Replace spillway
Perform telemetry and downstream slope channel improvements
Perform spillway and embankment improvements
Construct a saddle dike fuse plug
Replace outlet gate
Install a generator, building and telemetry system, upstream gaging station,
piezometers and seepage monitoring equipment
Repair/replace the downstream flow measuring flume
Construct an access road to the Sawmill site
Construct new dam and related appurtenances

$6,985,521
$16,684,748

$2,332,179

$20,846,411

9

Sheridan Supplemental Storage Level II Phase II Study

7.

ECONOMIC ANALYSIS AND FINANCING PLAN

A principal objective of this study is to compare the acquisition of water for Sheridan from Park and Sawmill
Reservoirs to the Gillispie Draw Reservoir alternative. The previous section estimated the 2014 project cost for
Gillispie Draw at $20,846,411. With an estimated firm yield of 2,300 ac-ft at the City intake, the cost per ac-ft of
water for this alternative is $9,064. For this price, Gillispie Draw Reservoir would be a facility similar to Twin
Lakes in regards to dam safety features and telemetered operations and monitoring. The direct flow rights proposed
for use to divert water to the proposed Gillispie Draw Reservoir are all currently owned by Sheridan, and it is
assumed that there would be no need to acquire additional rights for this water supply alternative.
By comparison, both Park and Sawmill require both the implementation of improvements discussed in the previous
section in order to be facilities comparable to Twin Lakes, as well as purchases of existing water supplies. From
strictly an economic standpoint, the sum of the cost for the improvements and the water supply purchases should be
equal to or less than $9,064 per ac-ft of firm yield for them to be considered a more favorable long-term supply
alternative for Sheridan than the Gillispie Draw Reservoir alternative.
A principal reason why the improvements are necessary at Park is due to the objective of preventing flood flows
from spilling out of the East Fork of Big Goose Creek drainage and into the Little Goose Creek drainage (i.e., over
the east dike). However, in visiting with Park Reservoir Company shareholders, they are askance about the need for
such improvements, as there are neither guidelines nor statutes that require keeping flood flows within the drainage
of origin (i.e., East Fork of Big Goose Creek). With the vast majority of the Park Reservoir Company shareholders
using this water for agricultural irrigation, the possibility of there being monies available from farmers and ranchers
for these improvements – even with the likelihood of WWDC funding participation – is judged to be remote. For
this reason, it is assumed that the Park Reservoir improvements previously identified would not be constructed at
this time, but would instead be postponed until such time that a majority of the Park Reservoir Company
shareholders desire to construct them, and/or dam safety regulations are adopted that would require routing larger
flows through the facility or prohibit the spillage of flood flows into a non-native basin such as the Little Goose
Creek drainage. At that time, all shareholders would participate on a per-share basis. At this time, Sheridan owns
210 ac-ft of Park Reservoir water, which is equivalent to 175 shares.
In order to determine possible interest in selling Park Reservoir Company shares, 85 letters were sent out to the
various Park shareholders in June of 2013. The letters included a survey form, inquiring as to the shareholders’
possible interest in selling their shares in Park Reservoir Company to Sheridan as a municipal and rural domestic
water supply. Of those contacted, five shareholders preliminarily expressed an interest in possibly selling their
shares to Sheridan by indicating such interest on the returned survey form.
Following return receipt of the various survey forms, those shareholders who expressed an interest in selling their
Park Reservoir shares were contacted. Interviews were conducted with each individual shareholder expressing an
interest in selling by representatives of Sheridan and EnTech. Individual shares possibly available for purchase
ranged from five shares (six ac-ft) to 780 shares (936 ac-ft). Prices ranged from $4,250/share (= $3,540/ac-ft) to
$15,000/share ($12,500/ac-ft), with only a very small number of shares (five) available at the $4,250/share asking
price.
Subsequent to interview completion, Sheridan was approached by a Park Reservoir Company shareholder who had
not previously returned a survey form. This shareholder expressed an interest in selling approximately 160 ac-ft of
Park Reservoir water at a price of $5,000/share (= $4,166/ac-ft). Due to this party’s desire to consummate a sale
quickly, Sheridan was not in a position to make a purchase offer, and the 160 ac-ft were sold to a private party in
November 2013 at the $5,000/share price.
Although Sheridan did not purchase the 160 ac-ft at the $4,166/ac-ft price, it nonetheless indicates that there are
Park Reservoir Company shareholders who from time-to-time are interested in selling their water. The $4,166/ac-ft
($5,000/share) price is significant because it is comparable to the amount paid by the SAWSJPB in 2007 for 56 ac-ft
of Park Reservoir (30 ac-ft) and Dome Lake Reservoir (26 ac-ft) water, which had an average sales price of $3,977
per ac-ft ($4,895/share). There is also the possibility that some Dome Lake Reservoir water could be purchased for
approximately this price and exchanged for Park Reservoir water at approximately the same price.
Therefore, for purposes of this study, it is assumed that the price per ac-ft of Park Reservoir water that can be
purchased is $4,166/ac-ft at the reservoir. Based upon Park’s total reservoir storage capacity of 10,362 ac-ft, and the
reservoir’s estimated firm yield of 7,680 ac-ft, the purchase price for Park Reservoir water in comparison to the
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other two alternatives becomes $4,166/ac-ft x 10,362/7,680 = $5,621/ac-ft of firm yield. After discounting for SEOmandated 10% conveyance losses, this comparative price becomes $6,246/ac-ft of firm yield at the City intake.
For Sawmill Reservoir, costs for improvements were portrayed in the previous section. As a comparison to the
other two alternatives, the cost per ac-ft of firm yield at the City intake for the Sawmill improvements is calculated
to be $2,335/ac-ft. Using the Gillispie Draw price of $9,064/ac-ft as a basis of comparison and Sawmill
improvements cost of $2,335/ac-ft of firm yield, an amount of $6,729/ac-ft is theoretically available to purchase
Sawmill to have its cost be the same or less than the Gillispie Draw Reservoir alternative. Assuming Sawmill can
deliver 999 ac-ft of firm yield at the intake, the maximum water purchase price is calculated to be $6,722,271. This
amount has been discussed with the principal Sawmill shareholder, and he has indicated that this amount is
insufficient to consummate a sale.
Table 13 provides a summary of costs for the three water supply alternatives being considered.
Table 13
Cost Comparison of Three Water Supply Alternatives
Dam and Reservoir
Facility

Reservoir
Capacity (acft)

Estimated Firm
Yield at Reservoir
(ac-ft)

Improvements Cost
per Ac-ft (at City
Intake)

Water Purchase Cost
per Ac-ft (at City
Intake)

Park
Sawmill
Gillispie Draw

10,362
1,275
2,660

7,680
1,110
2,300

$0
$2,335
$9,064

$6,246
>$6,729
$0

Total Cost per
Ac-ft of Firm
Yield (at City
Intake)
$6,246
>$9,064
$9,064

As a basis for comparison, the Twin Lakes Reservoir enlargement performed by Sheridan in the mid-1990s cost
$11,262/ac-ft (Year 2014 dollars, assuming 3% annual inflation) and the City of Buffalo’s Tie Hack water cost
$13,964 per ac-ft (Year 2014 dollars). These high project costs portray the fact that development of new water
supplies in this area of Wyoming has become an expensive proposition. One factor that has led to the increased cost
has been the permitting of these water supply facilities on public lands, particularly U.S. Forest Service lands upon
which high-quality wetlands are often located. U.S. Army Corps of Engineers’ requirements stipulate that wetlands
impacts must be avoided – not just mitigated - if one or more practicable alternatives exist. With Park and Sawmill
being existing facilities, wetlands issues would not be nearly as formidable as they might be for a new dam on
Gillispie Draw, or for any other prospective new water supply facilities that could conceivably be constructed.
In order to evaluate these three water supply alternatives from a standpoint other than merely cost, a matrix has been
prepared to provide a means to compare the alternatives using other parameters as well. Each matrix parameter was
assigned the number 1, 2 or 3, with 1 being the lowest value and 3 being the highest value. The highest summing
alternative is judged via use of this matrix to be the best overall alternative of the three being considered as a longterm supply for Sheridan.
The number assignments assume that the improvements recommended for Park in Section 6 (which relate
principally to the east dike raise and replacement of the principal spillway) would not be implemented at this time,
due to the fact that Sheridan would not be the majority shareholder in the Park Reservoir Company and therefore not
be in a position to implement those improvements without the approval of a majority of the Park Reservoir
Company shareholders. These numerical assignments, however, do assume that the improvements recommended
for Sawmill in Section 6 would be implemented, as Sheridan would be the majority shareholder in the facility and
thus be in a position to move forward with the improvements.
Table 14 shows the results of this matrix comparison. Through its use, the best overall alternative is determined to
be Park Reservoir. This determination is based upon two assumptions:
1. Sheridan is willing to accept the fact that it will be a minority shareholder in a facility that does not
have the ability to route major flood events through it without overtopping of the east dike. Both an
improved Sawmill facility and a to-be-constructed Gillispie Draw facility would have the capability of
routing the PMF through them.
2. Sheridan will not immediately procure the amount of storage water that it needs to meet its long-term
future needs. Instead, Sheridan would procure this water over time via periodic water purchases, as the
need arises and when water becomes available for purchase.
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Table 14
Matrix Comparing the Three Water Supply Alternatives
Criteria
Cost per Ac-ft
Possible negative impact due to unfavorable ruling for
Wyoming in Yellowstone River Compact with Montana
Potential for additional water from this source to meet future
needs
Dam safety
Ability for Sheridan to manage its water
O & M costs
Public perception
Permitting issues
Water quality available at WTPs
TOTALS

8.

Park

Sawmill

Gillispie Draw

3

1

2

2

1

2

3

1

2

2
1
3
3
3
3

3
3
3
3
2
3

3
3
2
1
1
1

23

20

17

RECOMMENDED PLAN

Language in Wyoming statutes and the WWDC’s Operating Criteria indicate that an allowed use of WWDC funds is
the purchase of existing water storage. Some precedence in purchasing existing storage has recently been
established by the WWDC via the State-funded improvements at Pathfinder Dam and Reservoir in order to secure
existing storage space in that water supply facility owned and operated by the U.S. Bureau of Reclamation.
Elements of a proposed plan for the WWDC and Sheridan to partner in addressing Sheridan’s long-term water
supply needs without pursuing a path of new dam and reservoir construction are outlined below.
A. Sheridan would apply to the WWDC for funding in the amount of $5,628,000, which is 67% of $8,400,000.
If approved by the Wyoming State Legislature, this money would be placed into a WWDC-managed
account that would be utilized by Sheridan to match local monies for the purchase over time of reservoir
shares in Park, which – with this allocation - would amount to $2,772,000. Sheridan could utilize the
money in the WWDC-managed account to purchase water in Park at a price of up to $4,200/ac-ft (at the
reservoir), which equates to $5,040/share. In this way, Sheridan could move quickly to “lock up” water
supplies through use of the fund as soon as they become available, vs. approaching the WWDC and
Legislature each time that a prospective seller comes forward. Had this money been available in November
2013, Sheridan would have been able to act quickly on the offer presented by a Park Reservoir Company
shareholder in November 2013 to sell approximately 160 ac-ft of Park water, which was ultimately and
almost immediately sold to another party.
B. Any proposed legislation would address W.S. 41-2-502(b) that currently requires prior approval by the
Board of Control of any sale or transfer of ownership of water from Park to other than agricultural use.
C. If Sheridan is successful in identifying prospective sellers for this price, Sheridan could purchase up to
2,000 ac-ft of Park Reservoir storage with the allocation discussed in a. The 2,000 ac-ft is a volume
perceived to be small enough so as to have sufficient monies available from the WWDC, yet large enough
to provide Sheridan with enough money to make substantial water purchases prior to having to reapply to
the WWDC. Sheridan’s 33% local match would likely come from its Long-Term Water Supply Fund,
which derived its initial principal from a capital facilities tax passed by Sheridan County voters in 1989.
The amount in that fund has now grown to over $4.1 million.
D. The purchase price per ac-ft discussed in a. that would be eligible for full 67% funding would remain
effective until January 1, 2016, at which time this price would be adjusted for annual inflation based upon
the change in the Consumer Price Index for All Urban Consumers (CPI-U) for the Denver-BoulderGreeley, Colorado metropolitan area, as compiled by the U.S. Bureau of Labor Statistics. For instance, if
the increase for CPI-U between January 1, 2015 and December 31, 2015 was 3%, the price that Sheridan
could purchase water from this account at the full 67% WWDC-participation amount after December 31,
2015 could not exceed $4,326/ac-ft ($5,191/share), or 3% greater than $4,200/ac-ft.
E. Adjustments to the purchase price per ac-ft based upon the CPI-U would be made annually. The total
amount in the WWDC account available for water purchases by Sheridan, however, would not increase
until the account is fully depleted. Thus, with time, and assuming the CPI-U increases, the total amount of
water that Sheridan would be able to purchase with the money from this funding allocation would diminish,
as the total amount of $5,628,000 available from the WWDC would not increase without further legislative
authorization.
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F. Nothing would preclude Sheridan from purchasing water at a price greater than the then-current calculated
cost per ac-ft figure. However, monies used from the drawdown of the WWDC account could not exceed
the price per ac-ft price established for that particular year.
G. All prospective contracts for purchase of Park Reservoir water would require approval by the WWDC staff.
H. Should improvements eventually be required at Park as determined by the majority of shareholders within
Park, Sheridan would participate in the cost for these improvements along with all shareholders in Park,
and at the same percentage rate as the number of shares that are owned by Sheridan. It is unrealistic to
assume that Sheridan, as a minority shareholder in this primarily agricultural reservoir, would decide when
and how any improvements would be implemented.
I. Once additional water has been purchased by Sheridan from Park Reservoir, it is recommended that
Sheridan’s Park Reservoir water be managed in the initial years similar to the manner that it is currently
managed by City staff; i.e., all of Sheridan’s Park (and Dome Lake) Reservoir water would be utilized first,
prior to any Twin Lakes Reservoir water being used. In this way, Twin Lakes Reservoir water can be
saved as long as possible into the irrigation season, thus providing Sheridan with the greatest flexibility to
meet its customers’ demands.
J. Once the funding allocation provided by the Legislature nears the point of being fully drawn down,
Sheridan would reapproach the WWDC to secure additional funding to continue with the water supply
purchases.
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