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SECTION Introduction

“he feels the preliminary design of the embankment is 
adequate providing close attention during construction to ensure filter 
requirements are met between zones and the drain.  We do have some 
reservations about the foundation.  We feel a cutoff trench should be considered 
to eliminate any lenses in the silty clay level and increase the seepage path 
along the embankment-foundation interface.  We are also concerned about the 
gravels and sands in the vicinity of DH-17 and feel special treatment should 
occur in this area.”

DRAFT



SECTION Introduction

“that a report from Sunrise Engineering addresses the spillway capacities and 
seismic requirements to bring the dam into compliance with current standards but 
does not adequately address the geotechnical concerns we [State of Utah] have 
with the dam.”
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SECTION Introduction

“Apparent seepage from the reservoir was observed below the 
downstream toe of the dam in the maximum section. A concentrated flow of 
approximately 2-3 gpm was observed and the water appeared cloudy with 
sediment. The flow was sufficient to show evident discoloring of the water that 
has ponded below the toe. The source of the water is not clearly evident, but this 
situation is extremely serious and merits your full attention.”
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Project Location

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China
(Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User
Community, Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

Vicinity Map
Figure 1-1Corn Creek Reservoir ±
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Corn Creek
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Seismic Line 1
21-TH-04

21-TH-03

21-TH-02
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Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN,
and the GIS User Community

Site and Study Location Map
Figure 2-1Corn Creek Reservoir ±
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Table 3-1  Summary of Earthquakes (M>=4.5) Within 100km
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Table 3-2  MCE (MDE) and OBE Response Spectra Values
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Geologic Map
Figure 3-1Corn Creek Reservoir ±

0 1,000 2,000500
Feet

LEGEND

_̂Project Location

Note: See Figure 3-2 for associated geologic unit descriptions

Lehi F. Hintze, 2008, Geologic Map of the Richfield 30' x 60' 
Quadrangle, Southeast Millard County and parts of Beaver, 
Piute, and Sevier Counties, Utah. M-195dm. 
UGS. 1:100,000 scale.
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~100 km Radius
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~100 km Radius
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Table 4-4: Slope Stability Summary
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SECTION Conclusion

Project risks that will need to be 
addressed as part of future phases and additional coordination needed for future 
studies include:
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SECTION References

Overtopping
Protection for Dams – A Technical Manual Overview
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SECTION References

Specifications and Contract Documents for Town of 
Kanosh Corn Creek Dam Project. 

Town of Kanosh Corn Creek Dam Project. 
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SECTION References

Corn Creek Dam Preliminary Engineering Evaluation. 
August 26, 2005. 
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 SAGE EARTH SCIENCE 
GEOPHYSICAL SURVEYS 

2184 Channing Way, Suite 110, Idaho Falls, ID  83404 
telephone:  (208)522-5049,  Fax:  (208)528-6200,  email:  sageearthscience@yahoo.com 

http://www.sageearthscience.com 

 
 
 
October 7, 2021             Gerhart Cole 2021-10-07.1 (Corn Ck Vs-Vp) 
 
 
RE:  SEISMIC VELOCITY SURVEY VP AND VS , CORN CREEK RESERVOIR, UT 
 
 
Based on the project objective and site conditions, Sage Earth Science conducted a series of seismic P-
wave (VP) refraction and surface shear wave velocity (Vs) profiles at the central Utah site. The objective 
of the surveys is to determine the compression wave and shear wave velocity profile of the shallow 
subsurface (0-100 ft.) for the purpose of delineating soil and rock properties. 
 
P-wave survey (refraction)  
Given a physical setting of increasing density with depth, and by 
measuring the travel time of a compression wave (p-wave) between 
known points, the seismic refraction method can be used to determine the 
depth to a refracting horizon(s), the seismic velocity of the refracting 
horizon(s), as well as thickness and velocities of the overlying materials.  
 
Approximately 675 feet profile was acquired. The profiles were located at 
the site as shown in the attached map figure. Data acquisition was 
performed in accordance with ASTM standard, ASTM D 5777-00 
Standard Guide for Using the Seismic Refraction Method for Subsurface Investigation. Results were 
reduced using PlotRefra™ seismic refraction tomographic inversion software produced by Geometrics 
Inc. 
 
Shear wave velocity survey (MASW) 
Using the same field records obtained for the compression wave 
refraction survey, shear wave velocity profiles were also developed. 
 
Seismic Surface Waves methods such as MASW (Multichannel  
Analysis of Surface Waves) and Refraction Micro Tremor (ReMi™) 
use the dispersive characteristics of surface waves to determine the 
variation of the seismic shear wave velocity with depth. Velocity data 
are acquired by analyzing seismic surface waves generated by random 
sources or by a controlled impulsive source and received by a linear 
array of geophones. 
 
A dispersion curve is calculated from the data that shows the phase velocity of the surface wave as a 
function of frequency or wavelength. A shear wave velocity profile is then modeled from the dispersion 
curve and the shear wave velocity of the near surface is calculated.  
 

Figure 1  refraction schematic 

Figure 2. seismic source 

Figure 2 frequency vs velocity 
plot 
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Figure 3 Profile location map 

 
 

 
 

          
Figure 4. typical field records (truncated) 
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Table 1. Recording parameters, VP/VS 2D profile  
Test location  Corn Creek, UT 
Test Date 09/23/2021 
Recording instrument DMT Summit Extreme Pro 
S/N  SUX1018  
geophone natural period  4.5 Hz.  
geophone/station spacing  16.4 ft. (5 meters) 
number of channels  24  
spread length  377 ft.  
sample rate  0.25 millisecond  
number of samples  8,000 per channel  
record length  2.0 seconds  
low pass filter  ½ nyquist  
low cut filter  1 Hz.  
seismic source  16-pound sledgehammer 
source location  Channels 1,5,10,15,20, and 24 
Refraction Analysis software PlotRefra™ Geometrics, Inc. tomographic inversion 
Surface wave Analysis software SurfSeis™ Geometrics, Inc.  

 
Table 2. Recording parameters - VS100 

Test location  Corn Creek, UT 
Test Date 09/23/2021 
Recording instrument DMT Summit Extreme Pro 
S/N  SUX1018  
geophone natural period  4.5 Hz.  
geophone/station spacing  16.4 ft. (5 meters) 
number of channels  24  
spread length  377 ft.  
sample rate  4 milli second  
number of samples  15,000 per channel  
record length  60 seconds  
low pass filter  ½ nyquist  
low cut filter  1 Hz.  
seismic source  16-pound sledgehammer (10 min), MAM (passive 20 min) 
source location  Channels 1,5,10,15,20, and 24 
Surface wave Analysis software SurfSeis™ Geometrics, Inc.  
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Discussion 
The figures in Appendix A show the compression wave and shear wave velocity profiles at the locations 
shown in figure 3. Profile locations were staked in the field by the customer. 
 
The seismic velocities VP mapped across the site are characterized by a contrast between three general 
velocity zones. The first zone consists of low density materials exhibiting a velocity VP of less than 4,000 
fps. This material is typical near surface sediments or low density weathered rock. The second zone is a 
moderate velocity zone range of velocity VP greater than 4,000 fps and less than 8,000 fps. This velocity 
range is typical for rock. Velocity above 8,000 fps is generally dense rock 
 
The seismic velocities VS mapped across the site are characterized by a contrast between three general 
velocity zones. The first zone consists of low density materials exhibiting a velocity VP of less than 1,500 
fps. This material is typical near surface sediments or low density weathered rock. The second zone is a 
moderate velocity zone range of velocity VP greater than 1,500 fps and less than 2,000 fps. This velocity 
range is typical for low density rock. Velocity above 2,000 fps is generally dense rock 
 
As a general guide, quoting from the ASTM standard, ASTM D 5777-00 Standard Guide for Using the 
Seismic Refraction Method for Subsurface Investigation  

 
The seismic refraction method provides the velocity of compressional P-waves in 
subsurface materials. Although the P-wave velocity can be a good indicator of the type of 
soil or rock, it is not a unique indicator. …. each type of sediment or rock has a wide 
range of seismic velocities, and many of these ranges significantly overlap. While the 
seismic refraction technique measures the seismic velocity of seismic waves in earth 
materials, it is the interpreter who based on knowledge of the local conditions or other 
data, or both, must interpret the seismic refraction data and arrive at a geologically 
reasonable solution 

 
These velocity ranges and descriptions should be correlated with other site information including test pits, 
bore holes, and other available supporting information to better characterize the velocity ranges and 
materials encountered. 
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                       VP                                                       VS 
Figure 6. Velocity color scale selection  

sediment/low density rock 
VP < 5,000 fps 

Figure 5a. General compression wave velocity range of materials 

Figure 5b. General shear wave velocity range of materials 

contour line @ 5,000 fps 

inflection @ 1,500 fps contour line @ 1,500 fps 

inflection @ 5,000 fps 

contour line @ 1,800 fps 

rock 
VP  > 5,000 fps) 

sediment/low density rock 
VS < 1,800 fps 

rock 
VS  > 1,800 fps) 

inflection @ 1,800 fps 
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VS100 Micro Tremor Array Measurement 
Seismic Surface Waves methods such as MASW (Multichannel Analysis 
of Surface Waves), MAM (Microtremor Array Measurements), and 
ReMi (Refraction Microtremor) use the dispersive characteristics of 
surface waves to determine the variation of the seismic shear wave 
velocity with depth. Velocity data are derived by analyzing seismic 
surface waves generated by a controlled impulse or by random sources 
and received by an array of geophones. 
 
A dispersion curve is calculated from the data that shows the phase 
velocity of the surface wave as a function of frequency or wavelength. A 
shear wave velocity profile (a 1-D sounding of velocity as a function of 
depth) is then modeled from the dispersion curve and the shear velocity 
of the near surface is calculated. 
 
Passive micotremmor data (MAM/passive) were acquired. The passive 
measurements were suplimented with 10 minutes of sledge hammer 
blows. This produced a broad spectrum smooth curve generating result 
to a significantly greater depth than the sledge hammer source alone. 
The results of the combined microtremor data are presented in this 
report.  
 
 

 
 
 

   Glen Carpenter / principal 
 
 
  

Figure 8 Phase vs. velocity plot 
(microtremor array 
measurement/MAM) 

Figure 7. Field record (30 
minutes) 
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APPENDIX A 
 
 
 

Velocity Profiles 
 

Top profile – refracted compression wave velocity 
 

Lower profile – shear wave velocity (MASW/surface wave) 
 

(Distance and color scales are consistent between charts. All distances are measured in feet. 
Velocity is reported in feet per second.) 

 
Micro Tremor Array Measurement VS100 

VS100 sounding / Phase velocity plot 
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1”=140’ horizontal  1”=140’ vertical  
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1”=140’ horizontal  1”=140’ vertical  

 

Line 1 VS 
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1”=140’ horizontal  1”=140’ vertical  

 

Line 2 VP 
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1”=140’ horizontal  1”=140’ vertical  

 

Line 1 VS 
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1”=140’ horizontal  1”=140’ vertical  

VS100 
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Particle-Size Analysis of Soils with Hydrometer
(after ASTM D422/D4221)

Project: Corn Creek Reservoir TH/TP/Sample: 21-TH-01
No: 21-1406 Depth: Various

Date: 28-Dec-21 Location: Kanosh, UT
Tested by: JC Laboratory sample description: reddish brown to brown

Reduced by: JC Comments:
Reviewed by: AH

Moisture data C.F.(+3/8"S.F.(-3/8") Hyd.(-No.10)
Split sieve: Yes Moist soil + tare (g): ###### 662.95 227.11

 Split sieve: 3/8" Dry soil + tare (g): ###### 617.89 226.51
Moist Dry Tare (g): 544.32 117.84 146.44

Total sample wt. (g): 55175.00 50200.08 Moisture content (%): 20.26 9.01 0.75
+3/8" Coarse fraction (g): 4824.03 4011.2 Hydrometer data Slope: -0.164

-3/8" Split fraction (g): 545.11 500.05 Hyd. split: No.10 Intercept: 16.3
Hydrometer fraction (g): 50.02 49.65 Gs: 2.7 Assumed a: 0.99

 Split fraction: 0.920 Hydrometer Seral #: 546069 Hyd. fraction: 84.89
Dispersion period (min): 10 Dispersion device: Air-jet

Grain Size Accum. Percent Elapsed time Temp. Hydrometer Composite Grain Size % Soil in 
Sieve (mm) Wt. Ret. (g) Finer (min) (°C) Reading Correction (mm) Suspension
12" 300 - - 0.5 19.4 43 4.8 0.05826 64.52
8" 200 - - 1 19.4 40 4.8 0.04228 59.45
6" 150 - - 2 19.4 36 4.8 0.03088 52.68
4" 100 - - 5 19.4 33 4.8 0.01999 47.61
3" 75 - - 15 19.6 30 4.8 0.01177 42.62

1.5" 37.5 - 100.0 30 19.8 27 4.7 0.00848 37.64
3/4" 19 1552.55 96.9 60 19.8 24 4.7 0.00612 32.57
3/8" 9.5 4759.60 90.5 <=Split 120 20.3 22 4.6 0.00436 29.40
No.4 4.75 23.42 87.7 250 20.7 19 4.5 0.00306 24.50

No.10 2 38.67 84.9 <=hyd Split 500 20.7 17 4.5 0.00219 21.12
No.20 0.85 1.08 83.0 1440 21.3 15 4.4 0.00130 18.00
No.40 0.425 2.20 81.1
No.60 0.25 4.00 78.1 With Dispersion Agent: 0.002 20

No.100 0.15 6.14 74.4 Without Dispersion Agent: 0.002 0
No.200 0.075 10.13 67.6 % Dispersion of the 2- m, (%): 0

+3

H

X:\PROJECTS\21-1406 Corn Creek Reservoir\Reviewed\[2021-12-17_GSD-Do-Hyd.xlsm]1
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Without Dispersion Agent
Moisture data C.F.(+3/8"S.F.(-3/8") Hyd.(-No.10)

Moist soil + tare (g): ###### 662.95 220.51
Dry soil + tare (g): ###### 617.89 219.80

Tare (g): 544.32 117.84 119.97
Moisture content (%): 20.26 9.01 0.71

Hydrometer data Slope: -0.164
Hyd. split: No.10 Intercept: 16.3

Gs: 2.7 Assumed a: 0.99
Hydrometer Seral #: 546069 Hyd. fraction: 84.89

Dispersion period (min): 0 Dispersion device: Air-jet
Elapsed time Temp. Hydrometer Composite Grain Size % Soil in 

(min) (°C) Reading Correction (mm) Suspension
0.5 20.5 22 0.0 0.06734 37.20
1 20.5 19 0.0 0.04853 32.13
2 20.5 15 0.0 0.03516 25.36
5 20.5 10 0.0 0.02289 16.91

15 20.6 5 0.0 0.01356 8.45
30 20.6 3 0.0 0.00969 5.07
60 20.7 1.5 0.0 0.00690 2.54

120 20.8 0.5 0.0 0.00490 0.85
250 20.9 0 0.0 0.00340 0.00
500 20.9 0 0.0 0.00240 0.00

1440 21.3 0 0.0 0.00141 0.00
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3440 South 700 West

Salt Lake City, UT 84119

 Phone: (801) 263-8686 

Toll Free: (888) 263-8686

Fax: (801) 263-8687

e-mail: awal@awal-labs.com 

 web: www.awal-labs.com 

Jennifer Osborn

Laboratory Director 

Jose Rocha 

QA Officer 

All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols. Pertinent sampling information is located on the attached COC. Confidential Business Information: This report is provided for the exclusive use of the
addressee. Privileges of subsequent use of the name of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promotion or sale of any product or process, or in connection with the re-publication of this report
for any purpose other than for the addressee will be granted only on contact. This company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

Project: Corn Creek Reservoir / 21-1406
Contact: Zach GibbsClient: Gerhart Cole, Inc.

INORGANIC ANALYTICAL REPORT

Lab Sample ID: 2112567-001
Client Sample ID: Combined Sample
Collection Date:
Received Date: 12/21/2021 1701h

                                   
Compound

Analytical
Result Qual

           
Units

Date 
Prepared

Method
Used

Reporting 
Limit

Date 
Analyzed

Analytical Results TOTAL METALS

²77,0001,060mg/kg-dryCalcium 1144h 12/29/2021 SW6010D1729h12/28/2021

²10,700106mg/kg-dryMagnesium 1144h 12/29/2021 SW6010D1729h12/28/2021

³3,510212mg/kg-dryPotassium 1144h 12/29/2021 SW6010D1740h12/28/2021

900212mg/kg-drySodium 1144h 12/29/2021 SW6010D1740h12/28/2021

The date collected and expiration status of the sample is unknown as this information was not provided by the client.

² - Analyte concentration is too high for accurate matrix spike recovery and/or RPD.
³ - Matrix spike recoveries and/or high RPDs indicate suspected sample non-homogeneity. The method is in control as indicated by the LCS.

Report Date:  1/4/2022    Page 2 of 6 
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Salt Lake City, UT  84119

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 

e-mail: awal@awal-labs.com, web: www.awal-labs.com  

Jennifer Osborn
Laboratory Director 

Jose Rocha 
QA Officer 

3440 South 700 West 

All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols. Pertinent sampling information is located on the attached COC. Confidential Business Information: This report is provided for the exclusive use of the addressee. Privileges of subsequent use of the
name of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promotion or sale of any product or process, or in connection with the re-publication of this report for any purpose other than for the addressee will be granted only on contact. This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

Client: Gerhart Cole, Inc.

QC SUMMARY REPORT
Contact: Zach Gibbs

Project: Corn Creek Reservoir / 21-1406
Lab Set ID: 2112567 Dept: ME

QC Type: LCS

Analyte Units
Amount 
Spiked

Spike Ref. 
Amount %REC

RPD Ref. 
Amt % RPDLimits

RPD 
Limit Qual

Reporting 
LimitResult Method MDL

Lab Sample ID: LCS-81453 Date Analyzed: 12/29/2021 1728h
12/28/2021 1144hDate Prepared:6010D-STest Code:

Calcium 1,000 96.6 80 - 120100 0SW6010D 19.7966 mg/kg
Magnesium 1,000 86.8 80 - 12010.0 0SW6010D 3.83868 mg/kg
Potassium 1,000 93.0 80 - 120100 0SW6010D 21.4930 mg/kg
Sodium 1,000 94.4 80 - 120100 0SW6010D 77.7944 mg/kg

Report Date:  1/4/2022    Page 3 of 6 
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Salt Lake City, UT  84119

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 

e-mail: awal@awal-labs.com, web: www.awal-labs.com  

Jennifer Osborn
Laboratory Director 

Jose Rocha 
QA Officer 

3440 South 700 West 

All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols. Pertinent sampling information is located on the attached COC. Confidential Business Information: This report is provided for the exclusive use of the addressee. Privileges of subsequent use of the
name of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promotion or sale of any product or process, or in connection with the re-publication of this report for any purpose other than for the addressee will be granted only on contact. This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

Client: Gerhart Cole, Inc.

QC SUMMARY REPORT
Contact: Zach Gibbs

Project: Corn Creek Reservoir / 21-1406
Lab Set ID: 2112567 Dept: ME

QC Type: MBLK

Analyte Units
Amount 
Spiked

Spike Ref. 
Amount %REC

RPD Ref. 
Amt % RPDLimits

RPD 
Limit Qual

Reporting 
LimitResult Method MDL

Lab Sample ID: MB-81453 Date Analyzed: 12/29/2021 1727h
12/28/2021 1144hDate Prepared:6010D-STest Code:

Calcium 100SW6010D 19.7< 100 mg/kg
Magnesium 10.0SW6010D 3.83< 10.0 mg/kg
Potassium 100SW6010D 21.4< 100 mg/kg
Sodium 100SW6010D 77.7< 100 mg/kg

Report Date:  1/4/2022    Page 4 of 6 
  

DRAFT



Salt Lake City, UT  84119

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 

e-mail: awal@awal-labs.com, web: www.awal-labs.com  

Jennifer Osborn
Laboratory Director 

Jose Rocha 
QA Officer 

3440 South 700 West 

All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols. Pertinent sampling information is located on the attached COC. Confidential Business Information: This report is provided for the exclusive use of the addressee. Privileges of subsequent use of the
name of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promotion or sale of any product or process, or in connection with the re-publication of this report for any purpose other than for the addressee will be granted only on contact. This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

Client: Gerhart Cole, Inc.

QC SUMMARY REPORT
Contact: Zach Gibbs

Project: Corn Creek Reservoir / 21-1406
Lab Set ID: 2112567 Dept: ME

QC Type: MS

Analyte Units
Amount 
Spiked

Spike Ref. 
Amount %REC

RPD Ref. 
Amt % RPDLimits

RPD 
Limit Qual

Reporting 
LimitResult Method MDL

Lab Sample ID: 2112567-001AMS Date Analyzed: 12/29/2021 1733h
12/28/2021 1144hDate Prepared:6010D-STest Code:

Calcium 1,047 -413 75 - 125 ²1,050 77000SW6010D 20672,600 mg/kg-dry
Magnesium 1,047 201 75 - 125 ²105 10700SW6010D 40.112,800 mg/kg-dry

Lab Sample ID: 2112567-001AMS Date Analyzed: 12/29/2021 1742h
12/28/2021 1144hDate Prepared:6010D-STest Code:

Potassium 1,047 43.0 75 - 125 ³523 3510SW6010D 1123,970 mg/kg-dry
Sodium 1,047 80.2 75 - 125523 900SW6010D 4071,740 mg/kg-dry

² - Analyte concentration is too high for accurate matrix spike recovery and/or RPD.
³ - Matrix spike recoveries and/or high RPDs indicate suspected sample non-homogeneity. The method is in control as indicated by the LCS.

Report Date:  1/4/2022    Page 5 of 6 
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Salt Lake City, UT  84119

Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 

e-mail: awal@awal-labs.com, web: www.awal-labs.com  

Jennifer Osborn
Laboratory Director 

Jose Rocha 
QA Officer 

3440 South 700 West 

All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols. Pertinent sampling information is located on the attached COC. Confidential Business Information: This report is provided for the exclusive use of the addressee. Privileges of subsequent use of the
name of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promotion or sale of any product or process, or in connection with the re-publication of this report for any purpose other than for the addressee will be granted only on contact. This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science.

Client: Gerhart Cole, Inc.

QC SUMMARY REPORT
Contact: Zach Gibbs

Project: Corn Creek Reservoir / 21-1406
Lab Set ID: 2112567 Dept: ME

QC Type: MSD

Analyte Units
Amount 
Spiked

Spike Ref. 
Amount %REC

RPD Ref. 
Amt % RPDLimits

RPD 
Limit Qual

Reporting 
LimitResult Method MDL

Lab Sample ID: 2112567-001AMSD Date Analyzed: 12/29/2021 1735h
12/28/2021 1144hDate Prepared:6010D-STest Code:

Calcium 1,056 -1,380 75 - 125 20 ²1,060 77000 72600 15.2SW6010D 20862,400 mg/kg-dry
Magnesium 1,056 -11.9 75 - 125 20 ²106 10700 12800 19.0SW6010D 40.510,600 mg/kg-dry

Lab Sample ID: 2112567-001AMSD Date Analyzed: 12/29/2021 1743h
12/28/2021 1144hDate Prepared:6010D-STest Code:

Potassium 1,056 22.9 75 - 125 20 ³528 3510 3970 5.40SW6010D 1133,760 mg/kg-dry
Sodium 1,056 81.8 75 - 125 20528 900 1740 1.35SW6010D 4101,760 mg/kg-dry

² - Analyte concentration is too high for accurate matrix spike recovery and/or RPD.
³ - Matrix spike recoveries and/or high RPDs indicate suspected sample non-homogeneity. The method is in control as indicated by the LCS.

Report Date:  1/4/2022    Page 6 of 6 
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Page 3 of 11 
 

Results of Regression Analyses 
The regression analyses provided a mathematical relationship between the crest 

settlement and the two factors, PGA and M. This relationship can be expressed as: 
 

% Settlement = e^ (5.70 PGA + 0.471 M -7.22); standard error (log e basis) = 0.9695 
 
where: % Settlement = the amount of settlement of the crest of the dam times 100 divided by 
the height of the dam (DH) plus the thickness of the alluvium (AT - not to exceed two-thirds of 
the dam height); PGA = peak horizontal ground acceleration of the foundation rock (in g) 
recorded or estimated at the dam site; and M = earthquake magnitude (in Moment Magnitude 
scale: Mw). 

The solved equations are shown graphically in Figure 2 and 3 
 

 
Figure 2: Mean Value of Crest Settlement 

PGA = 0.62,  Mw = 6.7 (highest of modal pair), estimated crest settlement
= ~0.6%
0.6*(60+45 ft)/100 = 0.63 ft., = 8 inches of settlement,
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Figure 3: Mean Value plus One Standard Deviation of Crest Settlement 

 
Calculated vs. Actual Crest Settlements 

 
Using the regression equation, crest settlements were calculated for each of the 82 

case histories included in the data base. Calculated settlement values are compared to the 
actual values in Figure 4. It is noteworthy that the statistical fit of actual to calculated values 
was found to be similar to that for acceleration attenuation data from recent well-instrumented 
earthquakes including the Loma Prieta earthquake (3), the Northridge earthquake (4), and the 
2011 Tohoku earthquake (5).  These statistical similarities suggest that prediction of crest 
settlements cannot be improved unless the prediction of site-specific ground accelerations can 
be improved.  

PGA = 0.62,  Mw = 6.7 (highest of modal pair), estimated crest settlement
= ~1.1%
1.1*(60+45 ft)/100 = 1.16 ft., = 14 inches of settlement,
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GARY R. HERBERT 
Governor 

SPENCER J. COX 
Lieutenant Governor 

State of Utah 
DEPARTMENT OF NATURAL RESOURCES 

1594 West North Temple, Suite 220, PO Box 146300, Salt Lake City, UT 84114-6300 
telephone (801) 538-7240  facsimile (801) 538-7467  TTY (801) 538-7458  www.waterrights.utah.gov 

   

 

 BRIAN C. STEED 
 Executive Director 

      Division of Water Rights 
   TERESA WILHELMSEN 
  State Engineer/Division Director 
 

 

  
 

March 27, 2020 

 
 
Emily Fife 
State Conservationist 
Natural Resources Conservation Service 
Wallace F. Bennett Federal Building 
125 South State Street Room 4010 
Salt Lake City, UT 84138-1100 
 
 
Re: Corn Creek Debris Basin / UT00322 
 
Congress has provided $150 million in funding to the NRCS through the PL83-566 Watershed 
Protection and Flood Prevention Program (Watershed Act).  It is our understanding that Millard 
County and Corn Creek Irrigation Company are requesting Federal assistance under the provisions of 
this act in order to remediate the existing debris basin and provide increased flood control protection 
to the town of Kanosh and agricultural lands.  
 
The debris basin is on Utah Dam Safety’s list of dams that needs rehabilitation.  Utah Dam Safety is 
concerned about significant seepage through the dam foundation when the reservoir fills during high 
water events.  Project remediation is needed to provide defensive design measures that control 
seepage and protects from internal erosion of the foundation and embankment.  Utah Dam Safety 
supports this application to remediate the debris basin and bring the dam into compliance with 
current Dam Safety Standards, while providing increased flood control protections to Kanosh and the 
surrounding area. 
 
Thank you for the time taken to consider this project for funding.  Please feel free to contact me at   
801-538-7376 or davemarble@utah.gov concerning additional information or questions you may 
have regarding Utah Dam Safety’s support of this request. 
 

Sincerely,  
 
 
 
      David K. Marble, P.E. 
      Assistant Utah State Engineer / Dam Safety 

DKM/tg 
 
pc: Bronson Smart - NRCS, bronson.smart@ut.usda.gov  

Norm Evenstad - NRCS, norm.evenstad@ut.usda.gov  
Lance Smith - NRCS, lance.smith@ut.usda.gov  

 

DRAFT


