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July 5, 2016 
Job No. 278-004-16 
 
Summit County 
℅ NV5 
5217 South State Street, Suite 200 
Murray, Utah  84107 
 
Attention: Ms. Mindy Low 
 
Ladies and Gentlemen:  
 
Re: Report 

Preliminary Geotechnical Investigation 
Parcels PP-46-A and PP-46-C 
2854 and 2952 West Rasmussen Road  
Summit County, Utah 

  
 
1. INTRODUCTION 
 
1.1 GENERAL 
 
This report presents the results of our preliminary geotechnical investigation performed at 
Parcels PP-46-A and PP-46-C which is located at 2854 and 2952 West Rasmussen Road in 
Summit County, Utah.  The general location of the site with respect to major topographic 
features and existing facilities, as of 1998, is presented on Figure 1, Vicinity Map.  A detailed 
location of the site showing existing roadways and surrounding facilities, on an air photograph 
base, is presented on Figure 2, Area Map.  A more detailed layout of the site showing the 
proposed structures and roadways is presented on Figure 3, Site Plan.  The locations of the 
borings drilled in conjunction with this study are also presented on Figure 3. 
 
1.2 OBJECTIVES AND SCOPE 
 
The objective and scope of our study were planned in discussions between Ms. Mindy Low and 
Mr. Richard Miller with NV5 and Mr. Patrick Emery of Gordon Geotechnical Engineering, Inc. 
(G2). 
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In general, the objective of this study was to define and evaluate the subsurface soil and 
groundwater conditions across the site. 

 
In accomplishing this objective, our scope has included the following: 
 

1. A field program consisting of the drilling, logging, and sampling of eight borings. 
 

2. A laboratory testing program.  
 

3. An office program consisting of the correlation of available data, engineering 
analyses, and the preparation of this summary report.   

 
1.3 AUTHORIZATION 
  
Authorization was provided by returning a signed copy of the NV5 Professional Services 
Subconsultant Agreement dated July 1, 2016. 
   
1.4 PROFESSIONAL STATEMENTS 
 
Supporting data upon which our recommendations are based are presented in subsequent 
sections of this report.  Recommendations presented herein are governed by the physical 
properties of the soils encountered in the exploration borings, projected groundwater conditions, 
and the layout and design data discussed in Section 2., Proposed Construction, of this report.  If 
subsurface conditions other than those described in this report are encountered and/or if design 
and layout changes are implemented, G2 must be informed so that our recommendations can 
be reviewed and amended, if necessary.  
 
Our professional services have been performed, our findings developed, and our 
recommendations prepared in accordance with generally accepted engineering principles and 
practices in this area at this time. 
 
2. PROPOSED CONSTRUCTION 
 
At this time, it is not known what type of development is planned for the two parcels totaling 
29.6 acres.  We anticipate that the development will likely consist of a mixture of small 
commercial retail structures and multi-family residential units.   When development plans are 
finalized G2 must be contacted so that we can review the plans and perform site-specific 
geotechnical studies.  
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3. INVESTIGATIONS 
 
3.1 FIELD PROGRAM 
 
In order to define and evaluate the subsurface soil and groundwater conditions at the site, 
8 borings were explored to depths of 9 to 21 feet below existing grade.  The borings were drilled 
using a truck-mounted drill rig equipped with hollow-stem augers.  Locations of the borings are 
presented on Figure 3. 
 
The field portion of our study was under the direct control and continual supervision of an 
experienced member of our geotechnical staff.  During the course of the drilling operations, a 
continuous log of the subsurface conditions encountered was maintained.  In addition, samples 
of the typical soils encountered were obtained for subsequent laboratory testing and 
examination.  The soils were classified in the field based upon visual and textural examination.  
These classifications have been supplemented by subsequent inspection and testing in our 
laboratory.  Detailed graphical representation of the subsurface conditions encountered is 
presented on Figures 4A through 4H, Log of Borings.  Soils were classified in accordance with 
the nomenclature described on Figure 5, Unified Soil Classification System.   
 
A 3.25-inch outside diameter, 2.42-inch inside diameter drive sampler (Dames & Moore) was 
utilized in the subsurface sampling at the site.  The blow counts recorded on the boring logs 
were those required to drive the sampler 12 inches with a 140-pound hammer dropping 
30 inches.   
 
Following completion of drilling operations, one and one-quarter-inch diameter slotted PVC pipe 
was installed in some of the borings in order to provide a means of monitoring the groundwater 
fluctuations. 
 
3.2 LABORATORY TESTING  
  
3.2.1 General 
 
In order to provide data necessary for our engineering analyses, a laboratory testing program 
was completed.  The program included moisture, density, partial gradation, Atterberg limits, 
consolidation, and chemical tests.  The following paragraphs describe the tests and summarize 
the test data. 
 
3.2.2 Moisture and Density Tests 
 
To aid in classifying the soils and to help correlate other test data, moisture and density tests 
were performed on selected samples.  The results of these tests are presented on the boring 
logs, Figures 4A through 4H. 
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3.2.3 Partial Gradation Tests 
 
To aid in classifying the granular soils, partial gradation tests were performed.  Results of the 
tests are tabulated below: 
 

Boring 
No. 

Depth 
(feet) 

Percent Passing 
No. 4 Sieve 

Percent Passing 
No. 200 Sieve 

Soil 
Classification

B-1 2.5 42.4 14.9 GM/SM 

B-5 2.5 49.0 18.9 GM/SM 

B-6 5.0 51.9 22.4 GM/SM 

B-7 4.5 54.9 12.3 GM/SM 
 
 
3.2.4 Atterberg Limit Tests 
 
To aid in classifying the soils, an Atterberg limit test was performed on a sample of the fine-
grained cohesive soils.  Results of the test are tabulated below: 
 

Boring 
No. 

Depth 
(feet) 

Liquid 
Limit 

(percent) 

Plastic 
Limit 

(percent) 

Plasticity 
Index 

(percent) 
Soil 

Classification

B-2 4.0 * * * CL 

B-6 2.5 * * * CL 
 

* Not available within the timeframe of this report.  Results will be transmitted 
when they become available. 

 
 
3.2.5 Consolidation Tests 
 
To provide data necessary for our settlement analyses, a consolidation test was performed on a 
representative sample of the fine-grained cohesive soils encountered in the exploration borings.  
Due to the granular nature of the majority of the soils encountered, we were unable to obtain 
additional samples for consolidation testing.  The results of the test indicate that the clay is 
moderately over-consolidated, non-moisture sensitive, and will exhibit moderate compressibility 
characteristics when loaded below the preconsolidation pressure.  Detailed results of the tests 
are maintained within our files and can be transmitted to you, upon your request. 
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3.2.6 Chemical Tests 
 
To determine if the site soils will react detrimentally with concrete, chemical tests were 
performed on a representative sample of the soils encountered at the site.  The results of the 
chemical tests are tabulated below: 
 

Boring 
No. 

Depth 
(feet) 

Soil 
Classification pH 

Total Water Soluble 
Sulfate 

(mg/kg-dry) 

B-2 4.0 CL * * 
 

* Not available within the timeframe of this report.  Results will be 
transmitted when they become available. 

 
 
4. SITE CONDITIONS 
 
4.1 SURFACE 
 
The site consists of two irregular-shaped parcels containing a total of 29.6-acres of 
vacant/undeveloped land.  A gravel roadway was observed extending from east-west across the 
northern portion of the site.  This gravel driveway serves as access for a warehouse structure 
beyond the northern boundary in the central portion of the site.  East Canyon Creek extends 
from north-to-south across the eastern portion of the site.  Vegetation at the site consists of 
ankle- to waist-high weeds, grasses, and sagebrush. 
 
The site is bordered by Jeremy Ranch Elementary School and a water treatment plant to the 
north; vacant/undeveloped land to the east; a commercial development to the south; and 
Rasmussen Road followed by Interstate 80 to the west. 
 
The topography of the site is undulating with several small hills and drainages.  Overall the 
topography slopes down to the east with a total relief of approximately 20 to 30 feet across the 
site.  A drainage with heavy vegetation suggesting a shallow water table extends from west-to-
east across the central portion of the site. 
 
Representative photographs of the site area are shown on Figure 6, Photographs.   

 
4.2 SUBSURFACE SOIL 
 
Subsurface conditions encountered at the boring locations were relatively sporadic. In each of 
the borings, varying layers of clay, sand, and gravel were encountered.  At the surface in each 
of the borings approximately four to six inches of loose/disturbed soil was encountered.  The 
upper two to three inches contains major roots and has been classified as topsoil. 
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Underlying the topsoil and extending to the maximum explored depths of 9 to 21 feet, natural 
soils consisting of layers of clay, sand, and gravel ranging from 1 to 15 feet in thickness were 
encountered. 
 
In general, the clay layers consist of silty clay with trace fine sand which is very stiff to hard, 
moist to saturated, reddish-brown to brown, and is projected to exhibit moderate strength and 
compressibility characteristics under the anticipated loading range.   
 
The sand/gravel layers contain varying amounts of silt and are loose to very dense, moist to 
saturated, brown, and will exhibit high strength and low compressibility characteristics under the 
anticipated loading range.  It should be noted that drilling refusal was encountered at depths of 
9 and 12 feet in Borings B-4 and B-6, respectively.  
 
In general, the soils were more dense/stiff and difficult to penetrate in the areas of the site with a 
higher elevation.  The soils were less difficult to penetrate in the low-lying areas.  We anticipate 
that the soils in the low-lying areas have been more susceptible to erosion. 
 
The lines designating the interface between soil types on the boring logs generally represent 
approximate boundaries.  In-situ, the transition between soil types may be gradual. 
 
4.3 GROUNDWATER 
 
Immediately following drilling operations, the groundwater was measured in each boring.  On 
July 1, 2016 we returned to the site and measured the groundwater within the piezometers 
placed in the borings.  Groundwater measurements are tabulated below:  
 

Boring No. 

Groundwater Depth 
(feet) 

June 16, 2016 July 1, 2016 

B-1 9.0* 15.0 

B-2 8.0* No PVC 

B-3 10.0* 7.8 

B-4 NGWE at 9.0* No PVC 

B-5 NGWE at 13.0* No PVC 

B-6 NGWE at 12.0* No PVC 

B-7 14.0 No PVC 

B-8 10.0 17.2 

* During drilling; not stabilized. 

NGWE No groundwater encountered. 
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Seasonal and longer-term groundwater fluctuations on the order of one to one and one-half feet 
are projected, with the highest seasonal levels generally occurring during the late spring and 
early summer months.   
 
5. DISCUSSIONS AND RECOMMENDATIONS 
 
5.1 SUMMARY OF FINDINGS 
 
The most significant geotechnical aspects of the site are: 

 
1. Varying depth to the groundwater table. 
 
2.  The moderately low compressibility and relatively high preconsolidation pressure 

characteristics exhibited by the natural clay soils encountered. 
 
During drilling operations, groundwater was encountered at depths ranging from 7.8 to 17.2 feet 
below grade.  Subdrains may be required in order to construct buildings with below-grade levels 
in the low-lying areas. 
 
The natural soils encountered ranged from silty clay to sand and gravel.  The silty clay is 
moderately over-consolidated and will experience settlements within the elastic range for lightly 
loaded structures.  Very tall buildings or unusual foundation loading could potentially exceed the 
preconsolidation pressure of the clay.  No moisture sensitive (collapsible/expansive) soils were 
encountered. 
 
When development plans are available, G2 must be contacted so that we can review them and 
perform site-specific geotechnical studies where necessary and provide appropriate bearing 
pressures for foundation design. 
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B-1

Parcels PP-46-A and PP-46-C
2854 & 2952 West Rasmussen Rd, Summit County, UT

3.75" ID Hollow-Stem Auger
---

278-004-16
Summit County 

06-16-16
9.0' (06-16-16), 15.0' (07-01-16)

Ground Surface
SILTY FINE GRAVEL/SAND
with occasional large cobbles; grass; major roots (topsoil) to 2"; reddish-
brown (GM/SM)

SILTY CLAY
with trace fine sand; grayish-brown (CL)

FINE TO MEDIUM SAND
with trace silt and some fine gravel; reddish-brown (SP)

SILTY CLAY
with some fine sand; reddish-brown (CL)

SILTY FINE TO COARSE SAND/GRAVEL
reddish-brown (SM/GM)
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Installed slotted PVC pipe to 16.0'.

FIGURE 4A

grades with gravelly and cobbly layers
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Parcels PP-46-A and PP-46-C
2854 & 2952 West Rasmussen Rd, Summit County, UT

3.75" ID Hollow-Stem Auger
---

278-004-16
Summit County 
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Ground Surface
SILTY FINE SAND/GRAVEL
with occasional large cobbles; grass; major roots (topsoil) to 2"; reddish-
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2854 & 2952 West Rasmussen Rd, Summit County, UT

3.75" ID Hollow-Stem Auger
---

278-004-16
Summit County 
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Ground Surface
SILTY FINE TO COARSE SAND/GRAVEL
light vegetation; surficial gravels; reddish-brown (SM/GM)
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with some fine sand; sandy layers; reddish-brown (CL)
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B-4

Parcels PP-46-A and PP-46-C
2854 & 2952 West Rasmussen Rd, Summit County, UT

3.75" ID Hollow-Stem Auger
---

278-004-16
Summit County 

06-16-16
Groundwater not encountered.

Ground Surface
FiNE SANDY CLAY
weeds; major roots (topsoil) to 3"; reddish-brown (CL)

SILTY FINE TO COARSE SAND/GRAVEL
reddish-brown (SM/GM)
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B-5

Parcels PP-46-A and PP-46-C
2854 & 2952 West Rasmussen Rd, Summit County, UT

3.75" ID Hollow-Stem Auger
---

278-004-16
Summit County 

06-16-16
Groundwater not encountered.

Ground Surface
CLAYEY FINE AND COARSE GRAVEL
grass; major roots (topsoil) to 3"; reddish-brown (GC)

FINE SAND
with trace silt; light brown (SP)

FINE TO COARSE SAND/GRAVEL
with trace silt; brown (SP/GP)
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No groundwater encountered at time of drilling.

FIGURE 4E
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necessary for a proper understanding of the nature of the subsurface material.
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Parcels PP-46-A and PP-46-C
2854 & 2952 West Rasmussen Rd, Summit County, UT

3.75" ID Hollow-Stem Auger
---

278-004-16
Summit County 

06-16-16
Groundwater not encountered.

Ground Surface
FINE AND COARSE GRAVELLY CLAY
vegetation; major roots (topsoil) to 2"; brown (CL/GC)

SILTY FINE AND COARSE GRAVEL/SAND
reddish-brown (GM/SM)
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Drilling  and sampler refusal at 12.0'.

No groundwater encountered at time of drilling.
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, is 
necessary for a proper understanding of the nature of the subsurface material.
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Parcels PP-46-A and PP-46-C
2854 & 2952 West Rasmussen Rd, Summit County, UT

3.75" ID Hollow-Stem Auger
---

278-004-16
Summit County 

06-16-16
14.0' (06-16-16)

Ground Surface
CLAYEY FINE AND COARSE GRAVEL
with some sand; light vegetation; brown (CL/GC)

SILTY FINE AND COARSE GRAVEL/SAND
reddish-brown (GM/SM)
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Stopped drilling at 14.0'.

Stopped sampling at 15.5'.
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, is 
necessary for a proper understanding of the nature of the subsurface material.
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Parcels PP-46-A and PP-46-C
2854 & 2952 West Rasmussen Rd, Summit County, UT

3.75" ID Hollow-Stem Auger
---

278-004-16
Summit County 

06-16-16
10.0' (06-16-16), 17.2' (07-01-16)

Ground Surface
SILTY FINE TO COARSE SAND/GRAVEL
grasses; weeds; major roots (topsoil) to 2"; reddish-brown (SM/GM)

SILTY CLAY
with some fine to coarse sand; brown (CL)

CLAYEY FINE AND COARSE GRAVEL
with some sand; reddish-brown (GC)
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Stopped drilling at 19.5'.

Stopped sampling at 20.5'.

Installed slotted PVC pipe to 20.0'.

FIGURE 4H
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FIGURE 6
PHOTOGRAPHS

SUMMIT COUNTY
JOB NO. 278-004-16

#1  Facing southeast across the southern
      parcel.

#2  Facing east across the northern parcel,
      along the water plant access road.

#3  Facing northwest toward the water plant. #4  Facing east toward the creek.

Locations and direction, see Figure 2, Area Map
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