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Introduction 
The Uinta Basin Replacement Project (UBRP Project) was authorized by Section 
203 of the Central Utah Project Completion Act [CUPCA: Titles II through VI of 
P.L. 102-575, as amended].  The UBRP Project is located within Duchesne 
County near the towns of Altamont, Upalco, and Roosevelt, within the Uinta 
Basin of northeastern Utah.  Its purposes are to increase efficiency, enhance 
beneficial uses, and achieve greater water conservation within the Uinta Basin.  
The Central Utah Water Conservancy District (the District) is implementing the 
water development portions of the UBRP Project, and the Utah Reclamation 
Mitigation and Conservation Commission (the Commission) is responsible for 
mitigating project impacts to fish, wildlife and wetland habitats.  Funding for 
mitigation measures is provided under Title II of CUPCA through the U.S. 
Department of the Interior.  The Final Environmental Assessment for the UBRP 
Project was prepared by the District and was signed by the Department of the 
Interior in October 2001.  Project construction began in 2003.  The Commission 
issued a Decision Notice and Finding of No Significant Impact in February 2004 
for implementing fish and wildlife mitigation features of the UBRP Project.  
 
A component of the UBRP Project is that 13 high mountain lakes formerly used 
to store water rights would be stabilized at No-Hazard levels, and the water rights 
transferred downstream for storage in the enlarged Big Sand Wash Reservoir, 
another feature of the UBRP Project.  The stabilization of the thirteen reservoirs is 
mitigation for the enlargement of Big Sand Wash Reservoir.  Because of the 
breach potential of the High Lakes Dams, and the difficulty in monitoring and 
maintaining these dams in the Wilderness area, the CUP Mitigation Commission 
is undertaking the stabilization of 13 of these dam structures and replacing the 
storage water rights downstream in the expanded Big Sand Wash dam where 
maintenance and monitoring is practical.  These wilderness dams vary in size, 
hazard rating and condition and have peak breach flow potential ranging from 
hundreds to several thousand cubic feet per second (cfs).  Breach flows of this 
magnitude far exceed the carrying capacity of existing streams and they would 
cause extensive damage to the downstream forest resource, campgrounds, trails, 
roads, dams and in some cases, private property and residents.  Because of this 
fact the “Do Nothing” option was not considered appropriate because of the 
eventuality of the deterioration and catastrophic failure of these dams. 
 
Although there are no absolute criteria for defining a No-Hazard dam, the Utah 
State Engineer is authorized to make that determination.  Section R655-10-5 of 
The State of Utah Statutes and Administrative Rules for Dam Safety dated July 
1996 states “The State Engineer is the ultimate authority on the hazard 
classification designation for a given dam”.  However, the Forest Service also has 
dam safety responsibilities and the two agencies have outlined a number of 



High Lakes Stabilization Technical Memorandum 

2 

protocols regarding dam safety matters in a memorandum of understanding 
between the two agencies (attached as Appendix A).  Therefore, all decisions and 
recommendations regarding these structures are mutually agreed to by both 
parties. 
 
Essentially, the No-Hazard rating is achieved by demonstrating that in the event 
of failure, there is no appreciable damage or adverse affects downstream of the 
dam.  For the more significant structures, this demonstration is accomplished 
through a dam break analysis.  Various stabilized reservoir elevations are assumed 
and the resulting flood from a sunny day break is compared to the existing 
downstream channel capacity.  When the reservoir elevation results in a flood that 
can be contained within the downstream channel, the dam can be considered to be 
No-Hazard. 
 
Stabilization of the thirteen high mountain lakes at No-Hazard levels will provide 
constant lake water levels year-round.  Nine of these lakes (Bluebell, Drift, Five 
Point, Superior, Water Lily, Farmers, East Timothy, White Miller, and Deer) are 
located in the Upper Yellowstone River watershed and four (Brown Duck, Island, 
Kidney and Clements) are in the Brown Duck Basin of upper Lake Fork 
watershed.  Consequently, streamflows originating in these upper watersheds will 
return to natural hydrologic runoff patterns, wilderness fishery and recreational 
values will be restored within the High Uintas, and operation and maintenance 
impacts will be eliminated in the wilderness area.  Construction work in the upper 
Lake Fork drainage cannot begin until Big Sand Wash Dam is completed and has 
successfully passed filling criteria (anticipated in 2007).   
 
The thirteen high mountain reservoirs are located in the High Uintas 
Wilderness Area.  The U.S. Forest Service, Moon Lake Water Users 
Association, U.S. Bureau of Reclamation and Duchesne County Water 
Conservancy District all have knowledge and experience with operation, 
maintenance and stabilization of the high mountain lakes.  The Commission 
entered into Interagency Agreement No. 05-AA-UT-1300 with Reclamation 
to provide engineering, design, construction, and oversight services for the 
stabilization project.  This technical memorandum is a work product under the 
Interagency Agreement.  
 
Typically, the stabilization of these dams will require the excavation of a spillway 
notch, with stable side slopes, through the middle of the embankment and the 
removal of the low level outlet.  An armored, stabilized low level channel would 
then be constructed in the notch to pass normal runoff as well as large storm 
events without jeopardizing the remaining structure by impounding excess water.  
In some cases the embankment may be removed or rolled over on itself to 
decrease the height and increase the stability and ability of the remaining 
embankment to withstand any seismic event or overtopping during extreme 
events.  This work is the minimum necessary to stabilize these dam structures and 
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restore natural hydrologic flows to the greatest extent possible, while still meeting 
a "No Hazard" dam safety rating. 
 
The work to be accomplished in the Swift Creek Drainage Basin is to stabilize 
Water Lily Lake, plug the Farmers Lake Tunnel, and remove the outlet structure 
at White Miller Lake.  The stated objective for these lakes is to create a dam that 
is assigned a No-Hazard classification with a minimum design life of 100 years 
(essentially a permanent fix).  In order to achieve a No-Hazard rating, the 
stabilized dams and associated reservoir levels must be approved by the State 
Engineer and concurred with by the Forest Service. 
 
An additional constraint is that each individual dam stabilization would need to be 
completed in one construction season (usually July through September) because 
of the vulnerability of a partially removed embankment.  These partially 
completed dams could easily overtop and fail from snow melt runoff or storm 
events, even if the outlet was still in place and open. Breach flow potential would 
be extensive even from the reduced lake storage volumes.   Existing spillways 
would be too high to assist in flood routing under these circumstances and it 
would be prohibitive to build auxiliary or temporary spillways over the excavated 
embankment or on bedrock at the proper level, even if it could be located.  It was 
determined that this risk possibility was inconsistent with the projects goals of 
safety and stabilization as well as minimum impact and the preservation of the 
Wilderness resources and values. 
 
As indicated by the concurrence page, the purposes of this memorandum are to 
document the design decisions and rationale used in the final design and to ensure 
that each of the participating agencies are in agreement with and approve of the 
final design.  This memorandum separately describes the design for each of the 
dams to be stabilized in the Swift Creek Basin.   
 
The appendices contain design drawings and backup data that support the design 
conclusions and recommendations.  Appendix B contains design drawings 
showing location maps and applicable details for each of the three lakes.  
Appendix C contains portions of the HEC-1 output files for the inflow hydrology 
that was performed on Water Lily Lake.  The total output file for this work 
contains numerous pages, most of which is hydrograph data that is not necessarily 
meaningful to most readers.  Rather than include the entire output, select pages 
that contain relevant flow data have been provided.  The remaining output will be 
kept on file and made available upon request.  Appendix D contains a summary 
table of the construction quantities for the designed work.  Appendix E contains a 
summary of the Simplified Dam Break analysis for Water Lily Lake.  The total 
output file for the dam break analysis also contains additional pages which are 
kept on file and are available upon request. 
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Design Considerations 

For Water Lily Lake there are a number of issues and considerations that must be 
accounted for in the design.  This includes the following: 
 

• Inflow hydrology 
• Dam break analysis 
• Outlet works removal or plugging with associated cutoffs and filters 
• Spillway configuration including width, armoring, and side slopes 

 
For Farmers Lake and White Miller Lake, the modifications required for a No-
Hazard classification are minor and extensive analyses are not required.  Work at 
Farmers Lake will consist of plugging the existing tunnel and filling the existing 
air intake shafts with rock/rubble.  Work at White Miller Lake will consist 
primarily of removing a wooden outlet works structure.  Therefore, hydrology and 
dam break analyses are not warranted for these dams. 

Water Lily Lake 
Water Lily Lake is located in the Swift Creek drainage about 0.5 miles above the 
Yellowstone River. It has a surface area of about 15 acres at the existing spillway 
and holds approximately 71 acre-feet of water.  The dam is a homogeneous 
embankment approximately 9 feet high and has a 24-inch diameter low-level 
outlet located near the right abutment.  The existing outlet works gate is no longer 
operable or functioning.  No formal survey work was performed at Water Lily 
Lake.  Topographical maps indicate the existing spillway elevation is 9,346.  The 
proposed spillway breach inlet is also set to be at elevation 9,346. 

Inflow Hydrology 

The Water Lily Lake drainage basin is 0.35 square miles in area and is comprised 
of heavily wooded slopes with small areas of rocky outcrops. The Watershed 
Modeling System (WMS) software package was used to model the drainage basin 
using the Digital Elevation Model (DEM) obtained from the USGS web site.  
Hydrologic characteristics for the basin were then incorporated for full analysis.  
The 100-year, 6-hour storm estimate of 2.36 inches was obtained from the 
National Oceanic and Atmospheric Administration’s (NOAA) Precipitation 
Frequency Data Server, Atlas 14, Volume 1, Version 3.  This storm has a peak 
runoff of 41 cfs.  However, when routed through the lake, the peak runoff is 
attenuated to a maximum flow of 9 cfs through the spillway. 
 
The Basin Average method was combined with the U.S. Soil Conservation 
Service (SCS) Type-II, 24-hour curve to define the series.  The SCS curve 
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number method was used to model the basin losses, with a curve number of 70 
(corresponding to AMC II “good” conditions).  The SCS method was used within 
WMS to compute a Lag time of 0.65 hours.  The Muskingum-Cunge method was 
used for stream routing with averaged stream characteristics based on observed 
conditions.  The reservoir area-capacity curve was estimated for routing purposes.   

Dam Break Analysis 

The Simple Dam Break (SMPDBK) model contained within the WMS package 
was used to model the dam break scenario.  A 5-foot-wide breach was used with a 
200 minute time-to-breach.  A sunny day break of Water Lily Lake Dam with the 
spillway at elevation 9,346 produces a maximum flow of 13 cubic feet per second 
and a water depth in the downstream channel averaging about 0.9 feet.  This 
analysis indicates that little or no effects will occur in the event of a breach in the 
dam. 

Outlet Works 

In order to have a No-Hazard classification there can be no operable outlet works.  
The existing outlet works will be removed and a new spillway channel 
constructed in its place along the same alignment as the outlet works.  The new 
spillway channel will be excavated to the invert elevation of the existing outlet 
works.  A concrete cutoff will not be required because the new spillway 
excavation will either be above existing undisturbed ground or on bedrock.  The 
total excavation required would be approximately 160 cubic yards. 
 
A 7-foot wide by 3-feet high by 2-feet deep concrete headwall exists at the end of 
the outlet works.  This headwall will need to be removed for the new spillway 
construction.  The headwall could be broken up into smaller pieces by controlled 
blasting, cutting, or other methods as directed and approved in the field.   
 
The existing outlet works pipe will be disposed of based on conditions 
encountered in the field.  As directed by the Forest Service, the pipe will be either 
buried on site or removed and disposed of at an appropriate location.  If the pipe 
is buried on site, it will be flattened as much as possible to minimize the depth 
and area of the required excavation.  If the pipe is removed from the site, no 
matter what method is used it will likely require cutting into smaller more 
manageable lengths. 

Spillway 

Based on the results of the dam break analysis and as shown on the drawings, a 
spillway invert elevation of 9,346 feet would have minimal effects downstream in 
the event of a sudden breach.  It is likely that the spillway elevation could be 
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raised without appreciable downstream effects during a dam breach.  However, to 
avoid having to place compacted backfill and a concrete cutoff, the spillway 
elevation will remain at 9,346. 
 
The spillway will be armored with a 1-foot riprap layer along the invert and side 
slopes.  The armoring of the invert and side slopes will provide protection against 
erosion and will ensure stable and permanent side slopes.  If bedrock is 
encountered during the excavation of the outlet works, riprap would not be 
required in those areas. 
 
As shown on the drawings, the spillway configuration for this dam has been 
minimized to the greatest extent possible.  The spillway width of 5 feet coupled 
with 2 horizontal to 1 vertical side slopes was selected to eliminate as much 
earthwork as possible while still maintaining a functioning spillway.  To help 
reduce the amount of blockage from snow/ice and debris, a 15-foot wide 
transition entrance to the spillway will be constructed. 
 
The downstream end of the spillway will be provided with a rock cutoff that will 
prevent headcutting and erosion of the spillway channel and transition into the 
existing outlet channel. 
 
The 100 year Storm Spillway Hydraulics table in Appendix C provides 100 year 
storm hydraulic data for the spillway flows for each of the dams.   

Recommendations 

Based on the information available, it is recommended that the outlet works pipe 
be completely removed.  A spillway that requires a minimal amount of earthwork 
should be constructed along the same alignment as the outlet works.  The inlet to 
the spillway will be in the same location as the existing outlet works inlet.  The 
new spillway will have a grade of approximately 6.35 percent, equal to the 
existing outlet works grade.  It is recommended that the spillway be at least 2 feet 
deep to ensure that seasonal flooding will be contained within the channel.  If no 
bedrock is encountered, it is recommended the channel be lined with riprap 
armoring to help control erosion in the spillway.  All riprap will extend to the top 
of the spillway sides.  As stated previously, the inlet transition will be constructed 
to help eliminate potential clogging of the channel.  Riprap armoring will be 
placed within the transition area as well. 
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Farmers Lake 
Farmers Lake is located in the Swift Creek Drainage.  The outlet for Farmers Lake 
is an approximately 4-foot high by 2-foot wide by 180-foot long tunnel which has 
been excavated through existing rock.  The inlet to the tunnel has collapsed with the 
rock from the ceiling of the tunnel.  The inlet requires a 5-foot high by 3-foot wide 
by 8-inch thick reinforced concrete plug.  The total concrete required is 
approximately 0.7 cubic yards.  Rock removal around the inlet will be required to 
enable construction of the concrete plug in competent rock.  In the event that it is 
not possible to obtain competent rock at the inlet that is suitable for a concrete plug, 
a contingency plan will be implemented.  The inlet to the tunnel will instead be 
blocked off with rock/rubble in a similar fashion as the tunnel outlet as described 
below.  The concrete plug would be positioned at the inlet or upstream side of the 
tunnel within the upstream air shaft as shown on the drawings.  All other 
modifications will remain the same. 
 
The tunnel has two air intakes along the length of the alignment which allows 
access to the tunnel.  The upstream air intake is approximately 6.5 feet square and 
17 feet deep.  The second or downstream air intake is approximately 9 feet long 
by 5 feet wide and 5 feet deep.  The air intakes will be filled with rock/rubble to 
prevent access into the tunnel and eliminate the existing safety hazard.  The total 
amount of rock/rubble to fill the air intakes is 33 cubic yards.  Rock at the top of 
the fill must be of sufficient size (approximately 1-1/2 to 2 cubic feet but not less 
than 1 cubic foot) so that it cannot be removed by hand. 
 
The outlet of the tunnel will also require rock/rubble fill to prevent access into the 
outlet.  The outlet may already be partially collapsed.  If additional rock/rubble is 
required to adequately prevent access into the tunnel, the maximum volume of 
rock/rubble required to fill the outlet is approximately 2 cubic yards.  The outer 
part of this rock should also be sized similarly to that described above to prevent 
removal by hand. 
 
All rock fill will be obtained from the immediate vicinity as directed by the Forest 
Service.  Every attempt will be made to minimize haul distances while obtaining 
rock suitable for the required application.  In the event that sufficiently sized rock 
is not available in the immediate vicinity, contingency plans that require either 
excavation or hauling as directed by the Forest Service will be implemented.  Any 
excavation and/or hauling will require rehabilitation of the disturbed areas back to 
natural conditions as directed by the Forest Service. 
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White Miller Lake 
White Miller Lake is located in the Swift Creek Drainage just below Farmers 
Lake.  The outlet to the lake is a small wooden structure at the south end of the 
lake.  The wooden structure currently does little to control the flows at White 
Miller Lake and can be removed with minimal effects on the water routing 
through the lake.  This will allow the dam to be classified as a No-Hazard dam.  
No other work is required.  The dismantled wood can be removed from the site, 
buried on site, burned, or scattered in vicinity as determined by the Forest Service. 
 
In addition to removal of the existing wooden structure, there may be some 
shaping and earthwork required to restore natural flows and site contours.  All of 
this work will be performed in a similar fashion and with methods used at  
Farmers and Water Lily Lakes.   
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Appendix A - Memorandum of 
Understanding between State of Utah 
and U.S. Forest Service  
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Appendix B - Drawings 
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Appendix C - Inflow Hydrology Output 
Files 
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Appendix D – Construction Quantities 
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Appendix E – Dam Break Output Files 
 
 

 

 






