
 

  

FOR REVIEW 

 
EVALUATION REPORT 

 
 

PANGUITCH LAKE 
DAM 

 
Garfield County, Utah 

 
 
 
 
 
 

Prepared for: 
West Panguitch Irrigation and Reservoir Company 

 
 
 

 
 
 
 
 

July 2024 
 
 
 
 
 
 
 
 
 
  

202404-002 



 

  

 
 
July 3, 2024 
 
 
 
West Panguitch Irrigation and Reservoir Company 
Attn: Allen Henrie, President 
PO Box 645 
Panguitch, Utah 84759 
 
Re: Panguitch Lake Dam  
 
Dear Mr. Henrie: 
 
The report transmitted herewith summarizes conceptual design evaluations which have been 
performed for the Panguich Lake Dam. We appreciate the opportunity to provide this service for 
you.  Please call if there are any questions relating to the information contained herein. 
 
Sincerely, 
 
RB&G ENGINEERING, INC. 
 
 
 
 
 
 
 
 
 
 
Brandon D. Horrocks, P.E. 
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PANGUITCH LAKE DAM 

Garfield County, Utah 
 

Evaluation Report 
 
 
 
INTRODUCTION 
 
This report outlines the results of a field investigation and presents preliminary designs to repair 
the recent crest damage at the Panguitch Lake Reservoir Dam in Garfield County, Utah. The dam 
is owned by the West Panguitch Irrigation and Reservoir Company (WPIR).  
 
In the early spring of 2024 a portion of the dam crest began to tip due to pressure from reservoir 
ice. Emergency response was performed, and RB&G Engineering has been retained to assist in the 
remedial repair design and construction.   
 
The information contained in the report is discussed under the following headings: (1) Existing 
Dam and Site Conditions, (2) Subsurface Investigations, (3) Evaluation, (4) Dam Rehabilitation 
Alternatives, and (5) Recommendations. 
 
I. EXISTING DAM AND SITE CONDITIONS 
 
As shown on Figure 1, Panguitch Lake Reservoir Dam is located about 12 miles southwest of 
Panguitch, Utah. The State Dam Safety website indicates the dam construction was completed in 
1872. It is our understanding that the dam was originally constructed as a gravity masonry structure 
with a crest width of about 2 feet, tapering to a structure about 7 feet wide 2 feet below the dam 
crest. The original masonry structure has near vertical upstream and downstream slopes. The 
masonry is cobbles and boulders within a grout matrix.  
 
Bedrock is at or near the ground surface in the area of the dam. The bedrock has been geologically 
mapped as Triassic age Isom formation “medium-gray, crystal-poor, densely welded trachydacitic 
ash-flow tuff”1.  
 

 
1 Robert F. Biek, 2014, Geologic map of the Panguitch Lake Quadrangle, Garfield and Iron Counties, Utah. M-
268DM. UGS. 1:24,000 scale.  
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The dam crest was raised 2 feet in the 1940s by installing a 2-foot wide concrete cap on top of the 
original dam crest. In the 1970s, a downstream rockfill berm was installed and the outer shell of 
the rockfill was grouted. The rockfill was designed with a 2H:1V (Horizontal:Vertical) 
downstream slope. Installation of the downstream rockfill berm required an extension of the outlet 
conduit. The 1975 design drawings show that compacted fill material was placed between the 
bedrock foundation and the rockfill embankment. Based on photos and verbal reports, it is our 
understanding that the fill material was sandy gravel. The drawing shows that the thickness of the 
fill material may be as much as about 10 feet. A concrete wall that was designed to extend to 
bedrock was installed at the downstream toe of the rockfill embankment. Photos taken during the 
1975 construction that were provided by WPIC are included in Appendix 1.  

Following failure of the slide gate attached to the upstream end of the outlet conduit, a new 
stainless steel gate was installed during the fall and winter months of 2011-12. The lower portion 
of the stainless steel gate broke and was repaired in the fall months of 2022. The gate is operated 
using a hydraulic system which can be controlled at the site or remotely. Available plans for the 
dam and appurtenances are included in Appendix 1. 

The existing Panguitch Lake Dam has a maximum height of 24-feet. The dam crest is the spillway 
for the reservoir. Water flows over the dam crest and down the grouted rockfill when the reservoir 
elevation exceeds the dam crest.  

As mentioned previously, the upper portion of the dam was damaged in April 2024 when the 
reservoir was within 1 foot of the dam crest and the upper ~14 inches was frozen. The damage was 
first observed on Monday, April 8, 2024. The ice pushed against the dam crest, which began to 
overturn. The crest section of the dam tilted downstream up to 8 degrees, beginning at Sta 1+07. 
The structural failure from about Sta 1+07 and 1+30 appeared to be along the joint between the 
original dam and the 1940’s crest raise. Near the right abutment of the dam, the structural failure 
appeared to be at the contact of the pre-1940’s masonry and the bedrock foundation. The failure 
was as deep as 4.5 feet below the dam crest near the right abutment. Uncontrolled water flowed 
through the structural failure. The initial remedial response included 1) lowering the reservoir to 
reduce hydrostatic and ice forces against the dam, 2) cutting slots in the ice using a trencher 
commonly used to install sprinkler irrigation systems, and 3) installing a rockfill buttress along the 
downstream side of the dam crest. The initial remediation work was performed on Apil 10 and 11, 
2024.  
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A temporary spillway was created at elevation 8205.0 feet between Sta 1+04 and 1+29 on April 
30 – May 1, 2024. The spillway was created by removing the upper 3 feet of the dam within the 
spillway channel. The primary purpose of the spillway was to increase the outflow capacity of the 
reservoir so 2024 spring runoff could be passed without overtopping the dam.  
 
Daily reports from RB&G personnel and plan sheets depicting the temporary spillway installation 
are included in Appendix 1.   
 
An evaluation of the dam was performed in 1998 and 1999 by Rosenberg Associates and Terracon. 
Recommendations to repair the deteriorating concrete crest and reduce seepage at the dam 
abutments were provided. Based on the results of stability analyses performed, Terracon concluded 
that “Panguitch Dam is currently internally stable for static and seismic conditions.”  
 
The Panguich Lake Dam is within the Dixie National Forest on a Ditch Bill Easement. The area 
defined for the dam in the Ditch Bill Easement is 200 feet in an upstream/downstream direction 
by 310 feet in a right/left direction (“right” and “left” as used in this report refer to directions from 
the perspective of standing in the reservoir basin looking downstream). The upstream side of the 
easement is a relatively short distance upstream of the existing dam structure. Considering that the 
footprint of the dam is about 50 feet in an upstream/downstream direction (2-foot wide dam crest 
plus 48-foot downstream embankment width (24 feet high, 2H:1V slope)), the Ditch Bill Easement 
likely extends more than 100 feet downstream of the existing dam. A copy of the Ditch Bill 
Easement is included in Appendix 1.  
 
II. SUBSURFACE INVESTIGATIONS 
 
The characteristics of the dam and foundation were investigated by drilling five borings through 
the dam and into the foundation at the locations shown on Figure 2. The logs for the borings are 
included in Appendix 2. Borings were advanced through the rockfill installed in April 2024 using 
an HWT casing advancer. HQ3 coring methods were used to sample the masonry dam and 
foundation materials. The percent recovery and RQD values measured during the investigation is 
shown on the boring logs. The RQD is the percentage of the core run in which intact core greater 
than 4 inches in length was recovered.  
 
Most of the borings were drilled through the rockfill placed during the 2024 spring emergency 
repair. The 2024 rockfill berm materials were not sampled. The borings encountered 0.5 to 11 feet 
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of masonry materials below the rockfill berm and extended 3 to 18 feet into the underlying ash-
flow tuff bedrock. Results of field and laboratory tests performed during the field investigation are 
summarized below: 
 

Test 
# of 

Tests Range Average 
Masonry 

Core Recovery (%) 3 66 – 89 81 
RQD 3 16 – 65 37 
Dry Density (pcf) 3 97.9 – 118.7 108.6 
Moisture (%) 3 2.1 – 9.8 4.8 
Unconfined Compressive Strength –  
pre 1940 Masonry (psi) 

2 1,630 – 1,920 1,775 

Unconfined Compressive Strength – 
1940’s Dam Crest Raise Masonry (psi) 

1 3,980 3,980 

Permeability (ft/yr) 1 22,000 22,000 
Bedrock 

Core Recovery (%) 8 87 – 100 97 
RQD 8 8 – 79 35 
Dry Density (pcf) 5 142.7 – 151.0 148.5 
Moisture (%) 5 0.8 – 2.0 1.2 
Unconfined Compressive Strength (psi) 5 5,260 – 11,620 8,950 
Permeability (ft/yr) 3 280 – 1,000 670 

 
Observations made during drilling suggest that the existing masonry at the location of Boring 24-
02 has voids within the matrix, and drill water loss occurred while drilling through the masonry at 
Boring 24-04. Based on the observations made, the existing masonry appears to be in poor 
condition.  
 
Bedrock sampled during the subsurface investigations was fractured; however, the core recovery 
and permeability tests indicate the fractures are generally tight to narrowly open. The bedrock 
strength is adequate to support the existing masonry structure.  
 
III. EVALUATION 
 
Based upon the available information, the following are pertinent for immediate remediation and 
long-term planning: 

• The existing dam crest is not structurally capable of resisting ice loads when the reservoir 
is near full. To our knowledge, the dam crest in the area of the left side of the dam is similar 
to the failed section near the right side of the dam. Limiting repair to the failed area is not 
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recommended unless the repair is intended to be short term and WPIC is confident the 
reservoir water level can be maintained at least three feet below the dam crest when the 
reservoir surface is frozen.  

• A repair of the dam crest will require enlarging the mass to provide sufficient resistance 
against ice loads or anchoring the crest. The pre-1940 masonry is in poor condition, and 
anchoring into this zone is not recommended.  

• A repair of the dam crest may be acceptable for short term use of the reservoir; however, 
we recommend that WPIC plan for a major dam rehabilitation project. The pre-1940 core 
is in poor condition. To our knowledge, this is a previously unrecognized condition. The 
poor condition may be a result of deterioration over time. Seepage through the core may 
increase over time. Possible deficiencies related to increased seepage include 1) hydrostatic 
pressures against the downstream concrete slope, 2) piping of the earthfill beneath the 
downstream embankment, and 3) accelerated freeze/thaw deterioration.  

• Photos of the downstream rockfill installed in 1975 appear to show a significant amount of 
fines within the rockfill matrix. The fines may have prevented good penetration of the 
downstream slope concrete into the rockfill, which decreases the reliability of the system 
to resist scour forces during the design flood event.  

 
Based on the evaluations performed, objectives for rehabilitation of the Panguitch Lake Dam 
include: 

1. Stabilize the existing dam crest, and 
2. Plan for long term rehabilitation.  

 
Other considerations for the dam that were evaluated include: 

1. Construction of a principal spillway, and 
2. Widening the dam crest. 

 
Consideration was given to designing a principal spillway so that the flows during most operating 
conditions would not pass over the dam embankment. Keeping the existing reservoir storage 
capacity would necessitate that the principal spillway crest be at the existing spillway crest (dam 
crest) elevation. Assuming the principal spillway crest would be shorter than the existing dam 
crest, the reservoir elevation would rise higher for a given outflow compared to existing conditions. 
The increased reservoir elevation has potential to negatively affect infrastructure surrounding the 
reservoir; therefore, installation of a principal spillway on one of the dam abutments was 
eliminated from further consideration.  
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The existing dam crest has a width of about 2 feet. The crest is narrow and would not be allowed 
if the dam were reconstructed to meet current State of Utah requirements. A new dam with a height 
of 24 feet would be required to have a crest width of at least 12 feet. The existing dam crest could 
be widened to about 4 feet by steeping the upper portion of the downstream dam slope; however, 
constructing a 12-foot wide crest would likely include installation of a sliver fill on the downstream 
side of the existing embankment. It is our understanding that widening the dam crest is not required 
for the existing dam; therefore, this improvement has been eliminated from further consideration.  
 
IV. DAM REHABILITATION ALTERNATIVES 
 
Alternatives to meet the long term and/or immediate objectives for rehabilitation of Panguitch 
Lake Dam include:  

1. Remove and replace the dam crest – Our conceptual design for this alternative includes: 
• Removing the upper 6 feet of the existing dam structure, 
• Installing a 2-foot wide reinforced concrete crest anchored into bedrock, and  
• Installing grouted rockfill to create a 4-foot wide dam crest. 

2. Reconstruct the dam structure – A new Roller Compacted Concrete (RCC) dam could be 
installed at the location of the existing dam, or the existing dam could be left in place and 
a new dam could be constructed downstream of the existing dam. 

3. Remove and replace the dam crest (Alternative 1 above), and install a reinforced concrete 
face on the upstream side of the existing dam.  

4. Remove and replace the dam crest (Alternative 1 above), install an impermeable membrane 
on the existing upstream dam face, and install an upstream rockfill buttress.  

 
Each of these alternatives are discussed in greater detail below, and conceptual design cross 
sections for each alternative are presented in Appendix 3.  
 

1.  Remove and Replace the Dam Crest 
Removing and replacing the existing dam crest stabilizes the Apil 2024 failure but does not 
remediate the poor condition of the existing dam core. We consider this alternative, if not 
combined with additional redial work, to be a short-term approach to the operation and 
maintenance of the dam. Based upon the cost estimates included in Appendix 3, it is our 
opinion that the cost for this work would be about $420k. 
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2. Reconstruct the Dam  
As indicated above, a new Panguitch Lake Dam could be constructed downstream of the 
existing dam, or it could be constructed at the same location as the existing dam. The footprint 
of either alternative could likely be kept within the existing Ditch Bill Easement boundaries.  
 
Constructing a new dam downstream of the existing dam, with the control gate removed from 
the existing dam after the new dam is constructed, would allow the existing dam to remain in 
place, which may have archeological benefits since the historic structure would not be 
demolished. Assuming a new dam would be constructed downstream of the existing, it is our 
opinion that a new RCC dam could be constructed at this site for about $4.2 million.  
 
3. Remove and Replace the Dam Crest, and Install an Upstream Concrete Face 
In combination with the dam crest rehabilitation described above, an upstream reinforced 
concrete dam face could be added to the existing structure. The upstream concrete facing would 
confine the existing masonry, and would be designed to reduce water infiltration into the 
existing dam core. It is our opinion that the total cost for this alternative, including the removal 
and replacement of the dam crest, would be about $1.3 million. Final design should also include 
installation of an impermeable membrane, such as a Carpi liner, on the upstream dam face. 
Installation of a Carpi liner may add $100k to the project cost.  
 
4. Remove and Replace the Dam Crest, and Install an Impermeable Upstream Liner, 

and an Upstream Rockfill Butress 
In combination with the dam crest rehabilitation described above, an upstream impermeable 
membrane and rockfill buttress could be installed on the existing dam. The membrane would 
be designed to reduce water infiltration into the existing dam core, and the buttress would be 
designed to confine the existing core. It is our opinion that the total cost for this alternative, 
including the removal and replacement of the dam crest, would be about $1.5 million.  
 
This alternative would likely require additional permitting compared to the other alternatives 
described above since the upstream rockfill buttress would likely extend beyond the limits of 
the Ditch Bill Easement. Considering that there are other alternatives that provide the same 
benefits as this alternative for approximately the same cost with lesser permit requirements, 
this alternative is not the preferred for the project.  
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V.  RECOMMENDATIONS 
 
Based on the evaluations performed, we recommend that the Panguich Lake Dam be reconstructed. 
The alternative to remove and replace the dam crest and install an upstream reinforced concrete 
face may perform satisfactorily; however, increased maintenance and potential dam safety issues 
may develop due to piping of the fill material placed beneath the downstream rockfill and/or scour 
of the concrete on the downstream slope of the dam. WPIC should recognize that continued 
maintenance of the downstream rockfill and concrete will likely be required if the upstream 
reinforced concrete face alternative is constructed.  
 
If needed due to funding or other constraints, removal and replacement of the dam crest (Option 
1) could be performed to allow reservoir storage at the historical high water elevation (dam crest) 
until the dam can be reconstructed.  
 
The existing stainless steel gate was procured because it was available for replacement of the 
original gate, which failed in 2011. Due to the poor performance of the stainless steel gate, we also 
recommend long term planning include replacement of the stainless steel gate with a heavy duty 
cast iron gate. The cost estimates for the long-term rehabilitation alternatives described above 
(Options 2 – 4) include replacement of the slide gate.  
 
VI.  CLOSURE 
 
We appreciate the opportunity to work with WPIC and other project stakeholders. Please contact 
us if you have any questions regarding the information presented above. 
 
The study described in this report is preliminary and the designs presented are conceptual. 
Additional analysis, evaluation, and design is required prior to construction of a Panguitch Lake 
Dam rehabilitation project.  
 
The information contained in this report is provided for the specific location and purpose of the 
client named herein and is not intended or suitable for reuse by any other person or entity whether 
for the specified use, or for any other use. Any such unauthorized reuse, by any other party is at 
that party's sole risk and RB&G Engineering, Inc. does not accept any liability or responsibility 
for its use. 
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PROJECT REPORT 
 

Project No. 202404-002 

Project Panguitch Lake Dam 

Day / Date Tuesday / April 9, 2024 Weather Mild, Temp in 50’s 

Report By Brad Price Position Geotechnical Engineer 

 

C: Paguitch Lake Dam 

Observations / Activities  
  

 

I received a text from Chad Justice, the Emergency Manager for Garfield County at 8:46 pm last night. He stated that I 

was listed in the Emergency Action Plan as a point of contact for dam inspection type stuff. He asked if I could call him 

back. Before seeing the message he called me at around 9 pm. He said that cracks in Panguitch Lake Dam had been 

observed and that water was flowing through cracks. They felt that the conditions rose to either Level or I Level 2 of the 

EAP and they were notifying applicable agencies and individuals listed in the EAP flow chart. 

 

I called Brandon Horrocks to discuss RB&G’s responsibilities. We decided to conference call Mac Hatch who was the 

contact for West Panguitch Irrigation Company (Dam Owner) that we have worked with in the past. In 2011 the outlet gate 

failed and we designed and oversaw installation of a new gate under emergency type conditions. The lead time for a 48 

inch cast iron gate was over 6 months. We located a Stainless Steel gate which met the head requirements and was 

readily available. The work involved lowering the reservoir, designing a cofferdam to allow repair without a complete 

drawdown and design of a hydraulically operated gate with controls on the left abutment to allow operation of the gate 

during flooding conditions, The dam serves as the spillway, which limited access to gate operation during flooding with the 

manually operated gate stem. 

 

Mac told us that he was no longer the WPIC president since his retirement in 2019, but he was on the board. He just 

returned Sunday from spending the winter 3 months in Yuma Arizona and was asked by the current board president to go 

up and observe conditions on Monday. He said they were watching it closely. He asked if they should contact the State 

and we recommended that he contact State Dam Safety and report observations and told him we were available to assist 

in any way. 

 

Brandon called me at about 3 pm today, stating that Mac Hatch called requesting that we come down to assist them. Mac 

said that State Dam Safety was on site and had requested that the owner come up with a plan moving forward. Brandon 

was in Ogden Canyon at the Gateway Canal project and could not get to Panguitch Lake before dark. He asked if I was 

available. I left at 3:30 pm, arriving on site at 7:30 pm. Brandon and I discussed some options while traveling. The 

mitigating options appear to be (1) reducing the pressure from the upstream ice loading, (2) stabilizing the wall, and (3) 

releasing water through the outlet as quickly as feasible. I suggested that Brandon call Mac and recommend that they 

mobilize a Ditch Witch type trencher to saw cut the ice and discuss ways to buttress from the downstream side. Brandon 

called Mac who stated that he wasn’t sure that it was feasible to use rock to stabilize but that K- rail highway jersey 

barriers were readily available. He would work on getting them to the site. 

 

I observed conditions upon arrival with Mac Hatch and Matt Call (State Dam Safety Assist. Engineer). Water is flowing 

through cracks at the contact between the parapet wall and the masonry rock foundation east of the main dam. The 

parapet wall is about 2 foot wide and appears to be bowed in the center. The concrete wall appears to be about 2 high 

and sits on a masonry rock foundation. The major flow section appears to be about 25 foot wide where it has cut through 
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PROJECT REPORT 
 

Project No. 202404-002 

Project Panguitch Lake Dam 

Day / Date Tuesday / April 9, 2024 Weather Mild, Temp in 50’s 

Report By Brad Price Position Geotechnical Engineer 

 

C: Paguitch Lake Dam 

the ~2 foot of snow covering. It is likely that additional flow is occurring beneath the snow cap going to the east or right 

when looking at the dam from the reservoir side. I estimated the observed flow in the 20 to 25 cfs range. The total flow 

from the outlet works and seepage combined, as measured at the downstream weir is 160 cfs. They have a tilt meter 

sitting on the wall. It was reported that a 60 foot section of the wall had tilted 8 degrees downstream on Monday night and 

had rotated back to a 5 degree tilt during the day on Tuesday. The tilt was visually obvious. Mac said that the trencher on 

K-rails were scheduled to be on site at 7 am tomorrow morning. A light plant was being set up and the sheriff’s 

department would monitor flow, measure tilt and observe conditions throughout the night. Garfield County had equipment 

and crews on standby to assist. They said they could begin snow removal from the downstream right abutment tonight if 

necessary and Mac said he could get the equipment and materials up to the site tonight if needed. 

 

After assessing the existing conditions and history of what has transpired since the leakage was first discovered on 

Monday, my recommendation was to begin remedial action in the morning at daylight. My major concern was that the 

freezing night temperatures may cause additional wall tilting. I recommended that the sheriff’s department call Mac if the 

tilt exceeded 8 degrees and that Mac call me so we could get up to the site. We went over our plan with Matt Call and he 

was in agreement with the planned course of action. 
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PROJECT REPORT 

Project No. 202404-002 

Project Panguitch Lake Dam 

Day / Date Wednesday / April 10, 2024 Weather Mild, Temp in 60’s 

Report By Brad Price Position Geotechnical Engineer 

C:Panguitch Lake Dam 

Observations / Activities 

After considering options during the night and evaluating the irregularities of the parapet wall alignment, the 2 horizontal to 

1 vertical slope of the masonry rock section downstream of the wall, with water flowing over it with the risk of equipment 

sliding down the slope, I did not feel that using K-rails was the best option to buttress the wall. I called Mac Hatch at 6:15 

am and recommended that we get riprap size rock, preferably 8” to 36” diameter, to the site and begin placing it on the 

downstream right abutment adjacent to the parapet wall, working our way across with a ramp, keeping the trackhoe on the 

rock surface. He said he would make some calls and meet me on site at 7 am.  

The wall had remained at the 5 degree tilt through the night. Readings were being taken at about 2 hour intervals with the 

total flow measuring about 180 cfs. The flow through the wall did not appear to have increased. I requested that they 

increase the flow through the outlet works at 20 cfs intervals hourly until there was a threat of overtopping and losing 

access to the site via Highway 143.  

The Garfield County crew and equipment (1) Supervisor, (2) Cat 150 Grader with operator, (3) Cat 315 trackhoe w/ 

operator) began snow removal from the right downstream side. At about 8:30 am Neil Jacobson came to the site. He 

operates a basalt quarry about 2 miles south of the site. I showed him what we trying to accomplish. He said he could 

furnish us rock ranging from 8 inches to 48 inches and 8 inch minus crushed rock to cap the surface. He said we could 

expect the first truck load within an hour. The County said they could mobilize 3 dump trucks to haul rock.  

The trencher arrived at about 9 am. Austin Owens (WPIC) dam tender took an ice auger onto the reservoir and drilled 3 

holes along a path from the right side to the left side of the reservoir (about 350 feet), about 85 feet upstream of the dam 

and wall. The ice measured between 14 and 18 inches thick. They stretched a cable to guide the Ditch Witch trencher and 

trenched a slot across the reservoir. After setup, it took less than ½ hour to cut the first slot. They attempted to cut a 

second slot midway between the first slot and the wall, but could not get the trencher onto the ice at the reservoir edge on 

the left side. They moved back to about 15 feet upstream from the first slot and successfully cut another slot across the 

reservoir. They cut an additional 3 slots across the reservoir by about 2 pm. At noon, the tilt measured 3.5 degrees and by 

3 pm the tilt was only 2 degrees.  

The first rock truck arrived at about 9:15 am. The crew had removed snow as far out as safety allowed. They exposed 

another significant flow below the snow over a 20 foot length. I estimated this flow at about 10 cfs.They began placing 

rock and building the ramp from east to west (right to left). I asked Matt Call if he could paint stations across the wall and 

identify key features. I did not feel comfortable walking on top of the 2 ft. wide wall from abutment to abutment, but I had 

no problem in watching the State engineers (younger and agial) go across. A summary of the survey markings follows in 

the table on the next page. 
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Project No. 202404-002 

Project Panguitch Lake Dam 

Day / Date Wednesday / April 10, 2024 Weather Mild, Temp in 60’s 

Report By Brad Price Position Geotechnical Engineer 

 

C:Panguitch Lake Dam 

 

Station Painted Label Station 

on Top of Wall 

Description 

0+60 60+00 Piezometer 

0+66.8  Air Vent 

1+07 107+00 Left most Crack  

1+08.5  Tilt meter 

1+13.4  2nd Crack 

1+21.5  3rd Crack 

1+24.5  4th Crack 

1+45.1  5th Crack 

1+70.5  6th Crack 

1+85.5  T-Post (beginning of bow in wall on east side) 

2+40 240+00 End of Wall on Right Abutment 

 

It appears that the left most crack at Sta. 1+07 is located where the natural cliff edge is. The first major flow starts at about 

Sta. 1+07, extending east. 

 

Rock placement continued throughout the day. From 4:30 to 5:30 pm the primary work was stabilizing the entrance road 

into the site. Five loads of crushed 8 in minus rock was used. By 6 pm the full build out of the rock buttress extended west 

to about Sta. 1+20, with the initial rock layer extending to Sta. 1+05, with the flow completely within the rock layer.  

 

The reservoir level has dropped 3 inches in the past 24 hours. Flow at the weir measures 253 cfs. There is only 1 degree 

of tilt in the wall. I was comfortable calling it a day. We should be able to finish the buttress work by noon tomorrow.  

 

I left the site at 7:15 pm. 

 

Photos on next page show cutting slot (9:51 am) and placement of rockfill. Lower left at 10:30 am, lower right at 7:15 pm 
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Project Panguitch Lake Dam 

Day / Date Wednesday / April 10, 2024 Weather Mild, Temp in 60’s 

Report By Brad Price Position Geotechnical Engineer 

 

C:Panguitch Lake Dam 
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PROJECT REPORT 
 

Project No. 202404-002 

Project Panguitch Lake Dam 

Day / Date Thursday / April 11, 2024 Weather Mild, Temp in 60’s 

Report By Brad Price Position Geotechnical Engineer 

 

C:Panguitch Lake Dam 

Observations / Activities  

 
On site at 7 am. Garfield County crews began with rockfill at 7:15. Everett Taylor was on site from ~7:30 until 8:15. We 

discussed finalizing the emergency repair, agreeing to extend at least 10 feet west of the first major crack which is at Sta. 

1+07. He asked Austin to continue opening the gate at about 10 cfs increase intervals today. We also discussed work 

going forward. Mac asked about draping a liner across the ramp to keep overflow from entering the rock during spring 

runoff. Our desire is to continue lowering the reservoir to store without overtopping. I like the idea of removing the wall on 

the right (west) end and creating a spillway around the end. In that light, I asked Mac to have them pothole on the 

downstream right abutment to verify that it is rock. 

 

By 2 pm the buttress was essentially complete. I asked Mac to have them use the hoe bucket to pound against the 

downstream slope to help solidify the outer rocks. The flow as at 273 cfs. 

 

I left the site.  
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Project Panguitch Lake Dam Crest Project No. 202404-002 

Report By  B. Horrocks, P.E. Position Geotechnical Engineer 

Weather Mostly Clear, 50s Signature   

Observations / Activities 

I arrived at the dam at about 8:00am and met Mac Hatch. We marked a location between Sta 1+04 and 1+29 for 
excavation of the dam crest to create a temporary spillway. Garfield County employees arrived at about 9:00am with 
a Cat 315 excavator and 938 loader to remove the rockfill berm that was installed to stabilize the damaged dam crest. 
The County brought a dump truck later in the day. They excavated from the left side of the berm (~Sta 0+87) to Sta 
1+20 by 12:00pm, then Quick Cut set up a wire saw to remove three feet off the dam between Sta 1+04 and 1+16. 
The wire saw was set up by coring holes through the dam at Sta 1+04 and 1+16, elevation 8205.0 ft, running a 
diamond embedded cable through the holes, then running the cable through pulleys positioned to pull the cable 
along the desired cut. When I left the site at about 3:30pm, Quick Cut had made a 3-foot deep vertical cut at Sta 1+04 
and they were setting up the equipment for the horizontal cut between Sta 1+04 and 1+16. I received a message 
from Mac later in the day reporting that the 12-foot section of the dam crest was removed. Mac reported on May 1st 
that the dam crest was removed between Sta 1+16 and 1+29. Based on the photos Mac sent, it appears that the 
masonry within the left half of the temporary spillway is in relativley good condition but he masonry within the right 
half is in moderate to poor condition. I recommended that non-shrink grout be used to fill the voids in the masonry; 
however, Mac reported on May 2nd that water began lapping over the spillway before the grout work could be 
performed.  

The reservoir water surface was at 8205.0 feet while I was onsite.   

Photos taken during the work performed and photos taken by Mac Hatch after I left the site are attached.  
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Rockfill berm being removed 

 
 

 
Downstream side of dam between ~Sta 1+04 and 1+20 
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Wire saw set up for vertical cut at Sta 1+04 

 

 
Left side of temporary spillway 

(Photo taken by M. Hatch) 
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Right side of temporary spillway 

(Photo taken by M. Hatch) 
 

 
Right side of temporary spillway 

(Photo taken by M. Hatch) 
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Project Panguitch Lake Dam Crest Project No. 202404-002 

Report By  B. Horrocks, P.E. Position Geotechnical Engineer 

Weather Cloudy, 50s Signature   

Observations / Activities 

I visited the dam site with Mac Hatch during the afternoon after meeting with the Irrigation Company, Forest Service, 
and Dam Safety. The reservoir water surface was at elevation 8203.5 feet (55 inches below the dam crest) at the time 
of the visit. The horizontal crack caused by the ice action damage earlier in the year was visible near the water surface 
elevation, and there was no visible seepage on the downstream side of the dam. About 150 cfs was being released 
from the reservoir.  

It is our opinion that it is unnecessary to continue to release water in excess of the amount required for downstream 
use. We recommend that the irrigation company be allowed to reduce reservoir release provided the water surface 
elevation remains at or below elevation 8203.5 feet. It will be necessary to draw the reservoir down to at least 
elevation 8201.5 feet for repair of the dam crest.  

Photos taken during the site visit are attached.  

 

 
Upstream dam face, near right abutment 

 
 

~Horizontal 

Crack 
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Downstream side of dam  

 



Ditch Bill Easement
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Subsurface Investigation 

 



Boring Logs 



UC
10,960

psi

UC
7,470

psi

47

59

Core
87,20

Core
98,8

lt. gray

lt. gray

BASALT COBBLES & 
BOULDERS
(2024 ROCKFILL BERM 
-NOT SAMPLED)

MASONRY RUBBLE

ASH-FLOW TUFF
fractured

BOTTOM OF HOLE

-

-

0.9

0.8

149.0

149.2

DRILL HOLE LOG

O
th

e
r 

T
e

st
s

4/25/24

202404-002

Gradation

S
ilt

/C
la

y 
(%

)

G
ra

ve
l (

%
)

S
a

n
d

 (
%

)

USCS
(AASHTO)

BORING NO. 24-01

DEPTH TO WATER - INITIAL: AFTER 24 HOURS:

PROJECT:

N.M.

See
Legend

Sample

Material Description

60

DATE COMPLETED:

WEST PANGUITCH IRRIGATION & RESERVOIR COMPANY

T.K., J.H.

DRILLING METHOD:

CLIENT:

PANGUITCH LAKE DAM CREST REPAIR

STATION ~1+36, 6.2' DOWNSTREAM

08-CME-55 / HWTCA TO 5', HQ3 CORE

5.7'
T

yp
e

L
iq

u
id

 L
im

it

Atter.

P
la

st
. I

n
d

e
x

D
ry

 D
e

n
si

ty
(p

cf
)

M
o

is
tu

re
C

o
n

te
n

t (
%

)

R
e

c.
 (

in
)Elev.

(ft)

Li
th

ol
og

y
DRILLER:

SHEET  1  OF  1

Depth
(ft)

LOCATION:

P
e

rm
e

a
b

ili
ty

(f
t/y

r)

4/25/24

PROJECT NUMBER:

DATE STARTED:

GROUND ELEVATION:

LOGGED BY:

Blow Count per 6"
(N )    Value
Torvane (tsf)
Pocket Penetrometer (tsf)

LEGEND:

Thin-Walled Tube
Sample

M.N.H., J.B.

5

10

1

Torvane (tsf)
Pocket Penetrometer (tsf)

Split Spoon Sample2" OD Split Spoon (SPT)

2.5" OD Split Spoon

3" OD Split Spoon

*
2,3,2,(6)
T 0.45
PP 2.0

Pushed
T 0.45
PP 2.0

Core Core
95,60

With Liners

Percent Recovery, R.Q.D.

OTHER TESTS
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
Chem. = pH, Resistivity, Sulfate,

      Chloride, Soluble Salts
Hyd. = Hydrometer
DC = Dispersive Clay

D
H

_L
O

G
_V

8-
20

14
-1

  P
A

N
G

U
IT

C
H

_L
A

K
E

_C
R

E
S

T
.G

P
J 

 U
S

 E
V

A
L.

G
D

T
  5

/2
2/

24

1,
00

0 
ft

/y
r



31

56

Core
58,0

Core
94,8

lt. gray

lt. gray

BASALT COBBLES & BOULDERS
(2024 ROCKFILL BERM)

MASONRY

ASH-FLOW TUFF

BOTTOM OF HOLE

-

-

DRILL HOLE LOG

O
th

e
r 

T
e

st
s

4/25/24

202404-002

Gradation

S
ilt

/C
la

y 
(%

)

G
ra

ve
l (

%
)

S
a

n
d

 (
%

)

USCS
(AASHTO)

BORING NO. 24-01A

DEPTH TO WATER - INITIAL: AFTER 24 HOURS:

PROJECT:

5.6'

See
Legend

Sample

Material Description

60

DATE COMPLETED:

WEST PANGUITCH IRRIGATION & RESERVOIR COMPANY

T.K., J.H.

DRILLING METHOD:

CLIENT:

PANGUITCH LAKE DAM CREST REPAIR

STATION ~1+33, 6.0' DOWNSTREAM

08-CME-55 / HQ3 CORE

N.M.
T

yp
e

L
iq

u
id

 L
im

it

Atter.

P
la

st
. I

n
d

e
x

D
ry

 D
e

n
si

ty
(p

cf
)

M
o

is
tu

re
C

o
n

te
n

t (
%

)

R
e

c.
 (

in
)Elev.

(ft)

Li
th

ol
og

y
DRILLER:

SHEET  1  OF  1

Depth
(ft)

LOCATION: 4/25/24

PROJECT NUMBER:

DATE STARTED:

GROUND ELEVATION:

LOGGED BY:

Blow Count per 6"
(N )    Value
Torvane (tsf)
Pocket Penetrometer (tsf)

LEGEND:

Thin-Walled Tube
Sample

M.N.H., J.B.

5

10

1

Torvane (tsf)
Pocket Penetrometer (tsf)

Split Spoon Sample2" OD Split Spoon (SPT)

2.5" OD Split Spoon

3" OD Split Spoon

*
2,3,2,(6)
T 0.45
PP 2.0

Pushed
T 0.45
PP 2.0

Core Core
95,60

With Liners

Percent Recovery, R.Q.D.

OTHER TESTS
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
Chem. = pH, Resistivity, Sulfate,

      Chloride, Soluble Salts
Hyd. = Hydrometer
DC = Dispersive Clay

D
H

_L
O

G
_V

8-
20

14
-1

  P
A

N
G

U
IT

C
H

_L
A

K
E

_C
R

E
S

T
.G

P
J 

 U
S

 E
V

A
L.

G
D

T
  5

/2
2/

24



UC
1,920

psi
UC

1,630
psi

UC
5,260

psi

UC
11,620

psi

43

40

50

61

60

60

Core
89,29

Core
66,16

Core
84,30

Core
102,79

Core
100,42

Core
100,44

lt. gray

lt. gray

lt. gray

lt. gray

BASALT COBBLES & 
BOULDERS
(2024 ROCKFILL BERM 
-NOT SAMPLED)

MASONRY RUBBLE

ASH-FLOW TUFF
fractured

BOTTOM OF HOLE

-

-

-

-

-

-

-

2.6

2.1

1.1

1.0

109.3

97.9

142.7

150.7

DRILL HOLE LOG

O
th

e
r 

T
e

st
s

4/24/24

202404-002

Gradation

S
ilt

/C
la

y 
(%

)

G
ra

ve
l (

%
)

S
a

n
d

 (
%

)

USCS
(AASHTO)

BORING NO. 24-02

DEPTH TO WATER - INITIAL: AFTER 24 HOURS:

PROJECT:

N.M.

See
Legend

Sample

Material Description

60

DATE COMPLETED:

WEST PANGUITCH IRRIGATION & RESERVOIR COMPANY

T.K., J.H.

DRILLING METHOD:

CLIENT:

PANGUITCH LAKE DAM CREST REPAIR

STATION ~1+04, 6.1' DOWNSTREAM

08-CME-55 / HWTCA TO 5.5', HQ3 CORE

N.M.
T

yp
e

L
iq

u
id

 L
im

it

Atter.

P
la

st
. I

n
d

e
x

D
ry

 D
e

n
si

ty
(p

cf
)

M
o

is
tu

re
C

o
n

te
n

t (
%

)

R
e

c.
 (

in
)Elev.

(ft)

Li
th

ol
og

y
DRILLER:

SHEET  1  OF  1

Depth
(ft)

LOCATION:

P
e

rm
e

a
b

ili
ty

(f
t/y

r)

4/24/24

PROJECT NUMBER:

DATE STARTED:

GROUND ELEVATION:

LOGGED BY:

Blow Count per 6"
(N )    Value
Torvane (tsf)
Pocket Penetrometer (tsf)

LEGEND:

Thin-Walled Tube
Sample

M.N.H., J.B.

5

10

15

20

25

30

35

1

Torvane (tsf)
Pocket Penetrometer (tsf)

Split Spoon Sample2" OD Split Spoon (SPT)

2.5" OD Split Spoon

3" OD Split Spoon

*
2,3,2,(6)
T 0.45
PP 2.0

Pushed
T 0.45
PP 2.0

Core Core
95,60

With Liners

Percent Recovery, R.Q.D.

OTHER TESTS
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
Chem. = pH, Resistivity, Sulfate,

      Chloride, Soluble Salts
Hyd. = Hydrometer
DC = Dispersive Clay

D
H

_L
O

G
_V

8-
20

14
-1

  P
A

N
G

U
IT

C
H

_L
A

K
E

_C
R

E
S

T
.G

P
J 

 U
S

 E
V

A
L.

G
D

T
  5

/2
2/

24

22
,0

00
 f

t/
yr

4,
70

0 
ft

/y
r

74
0 

ft/
yr

28
0 

ft/
yr



UC
9,430

psi

29

60

Core
53,0

Core
100,35

lt. gray

BASALT COBBLES & BOULDERS
(2024 ROCKFILL BERM)

MASONRY RUBBLE

ASH-FLOW TUFF
fractured

BOTTOM OF HOLE

-

-

-

-

2.0151.0

DRILL HOLE LOG

O
th

e
r 

T
e

st
s

4/26/24

202404-002

Gradation

S
ilt

/C
la

y 
(%

)

G
ra

ve
l (

%
)

S
a

n
d

 (
%

)

USCS
(AASHTO)

BORING NO. 24-03

DEPTH TO WATER - INITIAL: AFTER 24 HOURS:

PROJECT:

N.M.

See
Legend

Sample

Material Description

60

DATE COMPLETED:

WEST PANGUITCH IRRIGATION & RESERVOIR COMPANY

T.K., J.H.

DRILLING METHOD:

CLIENT:

PANGUITCH LAKE DAM CREST REPAIR

STATION ~1+45, 6.3' DOWNSTREAM

08-CME-55 / HQ3 CORE

5.6'
T

yp
e

L
iq

u
id

 L
im

it

Atter.

P
la

st
. I

n
d

e
x

D
ry

 D
e

n
si

ty
(p

cf
)

M
o

is
tu

re
C

o
n

te
n

t (
%

)

R
e

c.
 (

in
)Elev.

(ft)

Li
th

ol
og

y
DRILLER:

SHEET  1  OF  1

Depth
(ft)

LOCATION: 4/26/24

PROJECT NUMBER:

DATE STARTED:

GROUND ELEVATION:

LOGGED BY:

Blow Count per 6"
(N )    Value
Torvane (tsf)
Pocket Penetrometer (tsf)

LEGEND:

Thin-Walled Tube
Sample

M.N.H., J.B.

5

10

1

Torvane (tsf)
Pocket Penetrometer (tsf)

Split Spoon Sample2" OD Split Spoon (SPT)

2.5" OD Split Spoon

3" OD Split Spoon

*
2,3,2,(6)
T 0.45
PP 2.0

Pushed
T 0.45
PP 2.0

Core Core
95,60

With Liners

Percent Recovery, R.Q.D.

OTHER TESTS
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
Chem. = pH, Resistivity, Sulfate,
              Chloride, Soluble Salts
Hyd. = Hydrometer
DC = Dispersive Clay

D
H

_L
O

G
_V

8-
20

14
-1

  P
A

N
G

U
IT

C
H

_L
A

K
E

_C
R

E
S

T
.G

P
J 

 U
S

 E
V

A
L.

G
D

T
  5

/2
2/

24



UC
3,980

psi

52

59

Core
88,65

Core
98,44

MASONRY
(MORTAR, COBBLES &
BOULDERS)

ASH-FLOW TUFF
fractured

BOTTOM OF HOLE

9.8118.7

DRILL HOLE LOG

O
th

e
r 

T
e

st
s

4/26/24

202404-002

Gradation

S
ilt

/C
la

y 
(%

)

G
ra

ve
l (

%
)

S
a

n
d

 (
%

)

USCS
(AASHTO)

BORING NO. 24-04

DEPTH TO WATER - INITIAL: AFTER 24 HOURS:

PROJECT:

N.M.

See
Legend

Sample

Material Description

60

DATE COMPLETED:

WEST PANGUITCH IRRIGATION & RESERVOIR COMPANY

T.K., J.H.

DRILLING METHOD:

CLIENT:

PANGUITCH LAKE DAM CREST REPAIR

STATION ~1+79

08-CME-55 / HQ3 CORE

4.5'
T

yp
e

L
iq

u
id

 L
im

it

Atter.

P
la

st
. I

n
d

e
x

D
ry

 D
e

n
si

ty
(p

cf
)

M
o

is
tu

re
C

o
n

te
n

t (
%

)

R
e

c.
 (

in
)Elev.

(ft)

Li
th

ol
og

y
DRILLER:

SHEET  1  OF  1

Depth
(ft)

LOCATION: 4/26/24

PROJECT NUMBER:

DATE STARTED:

GROUND ELEVATION:

LOGGED BY:

Blow Count per 6"
(N )    Value
Torvane (tsf)
Pocket Penetrometer (tsf)

LEGEND:

Thin-Walled Tube
Sample

M.N.H., J.B.

5

10

1

Torvane (tsf)
Pocket Penetrometer (tsf)

Split Spoon Sample2" OD Split Spoon (SPT)

2.5" OD Split Spoon

3" OD Split Spoon

*
2,3,2,(6)
T 0.45
PP 2.0

Pushed
T 0.45
PP 2.0

Core Core
95,60

With Liners

Percent Recovery, R.Q.D.

OTHER TESTS
UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
Chem. = pH, Resistivity, Sulfate,
              Chloride, Soluble Salts
Hyd. = Hydrometer
DC = Dispersive Clay

D
H

_L
O

G
_V

8-
20

14
-1

  P
A

N
G

U
IT

C
H

_L
A

K
E

_C
R

E
S

T
.G

P
J 

 U
S

 E
V

A
L.

G
D

T
  5

/2
2/

24



Core Photos 

















Laboratory Testing 



Table 1

SUMMARY OF TEST DATA

24-01 7-7.5 149.0 0.9 10,960

11-11.5 149.2 0.8 7,470

24-02 9-9.5 109.3 2.6 1,920

10.5-11 97.9 2.1 1,630

17-18 142.7 1.1 5,260

21-22 150.7 1.0 11,620

24-03 6.5-7 151.0 2.0 9,430

24-04 1.5-2 118.7 9.8 3,980
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Opinions of Probable Cost



Option 1: 4-ft wide dam crest
Dam Length: 250 ft

Demolition: 19.5 ft
3
/ft   => 181 yd

3
 @ $250 /yd

3
 = $46,000

Reinforced Concrete: 14 ft
3
/ft   => 130 yd

3
 @ $1,000 /yd

3
 = $130,000

Grouted Rockfill: 20 ft3/ft   => 185 yd3 @ $300 /yd3 = $56,000

Anchors (10-ft spacing) 25 anchors @ $2,500 /ea = $63,000

subtotal: $295,000

mob/demob (~10%): $30,000

contigency (~30%): $98,000

Est. Total: $423,000

Option 2: Reconstruct Dam
Dam Length: 250 ft

Assumed Avg. Height: 20 ft

U/S Reinforced Concrete: 1.5 ft thick => 278 yd3 @ $1,000 /yd3 = $278,000

Avg. RCC Width: 32 ft   => 5926 yd3 @ $300 /yd3 = $1,778,000

Outlet Works  1 lump sum $500,000

subtotal: $2,556,000

mob/demob (~10%): $256,000

contigency (~30%): $844,000

design and construction engineering (~15%): $549,000

Est. Total: $4,205,000

Option 3: 4-ft wide dam crest and u/s concrete face
Dam Length: 250 ft

Demolition: 19.5 ft3/ft   => 181 yd3 @ $250 /yd3 = $46,000

Reinforced Concrete (Crest): 14 ft3/ft   => 130 yd3 @ $1,000 /yd3 = $130,000

Reinforced Concrete (U/S Face): 18 ft3/ft   => 167 yd3 @ $1,500 /yd3 = $250,000

Grouted Rockfill: 20 ft3/ft   => 185 yd3 @ $300 /yd3 = $56,000

Anchors (10-ft spacing) 25 anchors @ $2,500 /ea = $63,000

New Slide Gate 1 lump sum $200,000

Install and Remove Cofferdam 1 lump sum $50,000

subtotal: $795,000

mob/demob (~10%): $80,000

contigency (~30%): $263,000

design and construction engineering (~15%): $171,000

Est. Total: $1,309,000

Option 4: 4-ft wide dam crest and u/s rockfill shell
Dam Length: 250 ft

Demolition: 19.5 ft3/ft   => 181 yd3 @ $250 /yd3 = $46,000

Reinforced Concrete (Crest): 14 ft3/ft   => 130 yd3 @ $1,000 /yd3 = $130,000

Upstream Membrane 18 ft2/ft   => 4500 ft2 @ $10 /ft2 = $45,000

Rockfill 283.5 ft3/ft   => 2625 yd3 @ $75 /yd3 = $197,000

Grouted Rockfill: 20 ft3/ft   => 185 yd3 @ $300 /yd3 = $56,000

Anchors (10-ft spacing) 25 anchors @ $2,500 /ea = $63,000

Extend outlet with new gate $300,000

Install and Remove Cofferdam $50,000

subtotal: $887,000

mob/demob (~10%): $89,000

contigency (~30%): $293,000

design and construction engineering (~15%): $191,000

Est. Total: $1,460,000

Panguitch Lake Dam 
Conceptual Opinions of Probable Cost 

6/28/24, BDH
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