. DIVISION OF
I R0 GA%E MBS wN anp GUNNELL, INC. S

PROFESSIONAL ENGINEERS

January 18, 1984

Plateau Mining Corporation
P.O0. Box PMC
Price, UT 84501

Attn: Robert G. Lauman

Gentlemen:

A soil and foundation investigation has been completed for the
existing haul roads at the Plateau Mine. The investigation
was performed to determine the cause of the road instability
at various locations along the existing alignment. The work
has been completed in accordance with a written proposal submitted
to your organization for the work, and the results of the investi-
gation along with pertinent recommendations for corrective action
are outlined in the following sections of this report.

The information contained in the report is discussed under the
following headings: (1) Geological and Existing Site Conditions
Along the Mine Haul Road, (2) Subsurface Soil and Water Conditions
in Areas Where the Roadway Has Failed, (3) The Results of Stability
Analysis Performed at Critical Sections Along the Alignment,
(4) Analysis of the Problem and Recommended Corrective Action,
and (5) The Results of Field and Laboratory Tests.

1. GEOLOGICAL AND EXISTING SITE CONDITIONS ALONG THE MINE
HAUL ROAD

The Plateau Mine is located in the north-central part of
the Wasatch Plateau. While the Wasatch Plateau is composed
of over 10,000 feet of strata ranging in age from Upper Cretaceous
to Eocene, of particular interest to this investigation are
the Emery Sandstone and Masuk Shale members of the Mancos Shale
and the Star Point Sandstone and Blackhawk formations of the
Mesa Verde group, all of which are Upper Cretaceous. The Lion
Deck Access Road has been cut into these formations and rises
approximately 900 feet from the stockpile to the bathhouse and
shop area.
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The Mancos Shale forms the lowland east of the Wasatch
Plateau. The Emery Sandstone member of the Mancos Shalée consists
of massive to thin-bedded buff-gray sandstone and is exposed
near the coal stockpile at the base of the Lion Deck Access
Road. Overlying the Emery Sandstone member is the Masuk Shale
member of the Mancos Shale. The Masuk Shale consists of blue-black
to gray sandy marine shales and is approximately 400 feet thick.

Above the Mancos Shale lies the Mesa Verde group of which
only the Star Point sandstone and part of the Blackhawk Formation
are involved with the access road. The Star Point Sandstone
overlies the Masuk Shale and usually forms the lowermost cliff
in the escarpment of the Wasatch Plateau. It consists of buff
to gray medium-grained beach and near-shore sandstone units
which locally may grade to shale and is also separated in places
by tongues of Mancos Shale. The result is an irregular sandstone-
shale sequence which weathers to produce cliffs and ledges separated
by narrow slopes. Total thickness of the Star Point Sandstone
is about 500 feet.

Overlying the Star Point sandstone is the coal-bearing
Blackhawk formation. It consists of massive- to thin-bedded
fine- to medium-grained buff to gray quartz sandstone, brown
or black to smokey-gray shales and cocal and represents continental
and fresh-water swamp deposits.

The existing haul road is located between the coal handling
facilities and the mine approximately as shown in Figure No. 1.
It will be noted that the haul road traverses the existing terrain
in a switchback fashion and that most of the roadway consists
on the consolidated portion of the geological formation.

In areas where drainage channels exist, however, it appears
as if only a portion of the roadway is located on the natural
material, and the remainder of the roadway is located on fill
material excavated from the side of the mountain. Water collecting
in the drainage channels above the roadway, in most cases, is
- free to seep through the roadbed into the unconsolidated materials.
This condition appears to be particularly true when the snow
which accumulates along the roadway melts during the spring
runoff. 1In each of the areas where a portion of the roadway
is located on unconsolidated materials, a partial failure of
the roadway has occurred. The failures are characterized by
a subsidence of the roadway along with a breakup of the asphalt
pavement. The failure at each of these locations has been caused
by either a slope stability failure or a settlement of the existing
£fill material.
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2. SUBSURFACE SOIL AND WATER CONDITIONS IN AREAS WHERE
THE ROADWAY HAS FAILED

In order to obtain an indication of the nature of the failure
along the proposed alignment, nine test holes were drilled at
locations where failure was incipient. The location of each
of the test holes is presented in Figure No. 1. The test holes
ranged in depth from 30 to 60 feet, and the logs for each of
the test holes are presented in Figures 2 through 7.

The characteristics of the fill material varies somewhat
from test hole to test hole, which would be expected because
of the stratified nature of the parent material. Test Holes
2, 3, 4, and 7 consisted predominantly of granular material,
while Test Hole No. 8 consisted predominantly of cohesive material.
In Test Holes 1 and 9, the upper portion of the profile consisted
of granular material, while the lower portion of the fill material
consisted of cohesive material. 1In Test Holes 5 and 6, the
upper portion of the fill material consisted of cohesive soils,
while the lower portion of the £fill material consisted of granular-
type material. In Test Holes 1, 4, 5, 6, and 7, the subsurface
material beneath the fill consisted of shale. In Test Holes
2 and 3, the natural material below the fill consisted of sandstone,
while in Test Holes 8 and 9, the test holes did not penetrate
the natural material.

During the subsurface investigation, sampling was performed
at 3-foot intervals throughout the upper 15 feet of the soil
profile and at 5-foot intervals thereafter. Both disturbed
and undisturbed samples were obtained during the field investi-
gations. Disturbed samples were obtained by driving a 2-inch
split-spoon sampling tube through a distance of 18 inches using
a 140-pound weight dropped from a distance of 30 inches. The
number of blows to drive the sampling spoon through each 6 inches
of penetration is presented on the boring logs. The sum of
the last 2 blow counts, which represents the number of blows
to drive the sampling spoon through 12 inches, is defined as
the standard penetration value. The standard penetration value
provides a reasonable indication of the in-place density of
sandy material, however considerable care must be exercised
in determining the density of gravelly-type soils from standard
penetration values, particularly where the inside diameter of
the sampling spoon is less than the particle size. The standard
penetration value in cohesive materials is only an indication
of the relative stiffness of these materials since the penetration
resistance of is a function of the moisture content. h

Undisturbed samples were obtained by pushing a 2% inch
thin-walled shelby tube into the subsurface material using the
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hydraulic pressure on the drill rig. The location at which
undisturbed samples were obtained in cohesive materials is presented
on the boring logs.

The results of the standard penetration values generally
indicate that the granular material is in a relatively loose
state, while the cohesive material is in a soft- to medium-stiff
condition.

Each sample obtained in the field was classified in the
laboratory according to the Unified Soil Classification System.
The symbol designating the soil type according to this system
is presented on the boring logs. A description of the Unified
Soil Classification System is presented in Figure No. 8, and
the meaning of the various symbols shown on the boring logs
can be obtained from this figure.

It will be noted that the cohesive materials within the
fill general classify as ML or CL-1 type soils, while the cohesive
materials in the shale material in the lower portion of the
soil profile classifies as a CL-2 type material. The classification
of the granular material varies from an SM- to a GM-type soil.

During the subsurface investigation, field permeability
tests were performed in each test hole to obtain an indication
of the permeability characteristics of the subsurface materials.
The field permeability tests were performed in accordance with
designation E18 of the U.S. Bureau of Reclamation Earth Manual.
Both open-end tests and packer-type tests were performed in
the drill holes. The results of the field permeability tests
expressed in terms of the permeability coefficient in feet per
year are shown on the boring logs. It will be noted that the
permeability characteristics of the fill material is relatively
high, with values frequently in excess of 4,000 feet per year.
Some of the cohesive material throughout the soil profile had
relatively low permeability characteristics, however in most
cases, the cohesive material is interbedded with permeable granular
strata and it is expected that the cohesive materials will drain
relatively quickly into the more pervious materials.

. No groundwater was encountered in any of the test holes
drilled at this site which indicates that the groundwater generally
drains out of the fill material within a reasonably short time.
It is possible, however, that during periods of high precipitation
some groundwater may accumulate in the cohesive materials.
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3. THE RESULTS OF STABILITY ANALYSIS PERFORMED AT CRITICAL
SECTIONS ALONG THE ALIGNMENT

A.  Introduction

As indicated earlier in this report, the area where
the pavement appears to have failed generally exists in
more or less drainage channels traversing the slopes of

the hillside. In areas where drainage channels do not
exist, it appears as if the roadway exists almost entirely
on the natural material. However, in the drainage areas,

a portion of the roadway appears to exist partially on-
the natural material and partially on fill material excavated
from the adjacent hillside. Since the natural formation
throughout the hillside consists of interbedded sandstone
and shale, it can also be assumed that the fill material
placed during the road construction may be all cohesive
material, all granular material, or parts of each type
of material.

As a prelude to performing the stability computations,
a profile at each drilling location has been prepared.
The profile uphill and downhill from the roadway was taken
from the contour map provided us by your organization.
The actual cross-section of the roadway was obtained by
field surveys. The location at which failure was occurring
on the road, along with the location of the drill hole
relative to the roadway cross-section, was determined in
the field. The cross-sections at each of the nine test
holes are presented in Figures 9 through 17. An examination
of each boring location indicates that the natural material
in the roadbed is sandstone for locations corresponding
to Test Holes 1, 2, and 3 and shale at Test Holes 4 through
7.

It will be observed that the natural slope generally
varies from about 1.3 horizontal to 1 vertical to 2 horizontal
to 1 vertical and that the slope of the fill material along
the roadway area varies from about 1.2 horizontal to 1
verticgal to 1.6 horizontal to 1 vertical. 1In all cases,
the test boring was drilled within the failure zone; and
in each case except for Test Holes 8 and 9, it was possible
to define the interface between the fill and the natural
material in the test borings. Using the location of the
failure in the pavement, the location of the interface
between the fill and the natural material in the test boring,
and the original ground slope, an estimate has been made
of the failure surface for each of the nine test holes.
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The assumed failure surface is presented in each of the
profiles.

The stability analysis has been performed using a
computer model of Spencer's Method. Spencer's Method satisfies
both force and moment equilibrium and is an accepted method
for performing limiting equilibrium slope stability calc-
ulations. The results of the stability calculations for
each of the test holes are discussed below.

B. Test Hole No. 1

The subsurface material in Test Hole No. 1 consists
of granular material in the upper portion of the fill material
and cohesive material in the lower portion of the fill
area. The shear strength parameters used in the stability
analysis were based upon laboratory tests for the cohesive
material and the standard penetration tests for the granular
material. An average friction angle of 32 degrees was
assumed for the material along the failure surface, along
with a total unit weight of 120 pounds per cubic foot.
The results of the stability analysis indicate a factor
of safety of 1.15 for the failure surface shown in Figure
No. 9.

C. Test Hole No. 2

Test Hole No. 2 characterizes the subsurface material
within the fill area in the vicinity of Test Hole No. 2,
and it will be observed that all of the subsurface material
within the fill area in this test hole is granular-type
material. The assumed failure surface for the fill area
for Test Hole No. 2 is presented in Figure No. 10. The
shear strength parameters used in the stability analysis
were based on the standard penetration values recorded
in Test Hole No. 2 during the field investigation. A friction
angle of 32 degrees was used for the granular material,
along with a total unit weight of 125 pounds per cubic
foot. The results of the stability analysis indicate a
factor of safety of 1.15.

D. Test Hole No. 3

It should be noted that Test Hole No. 3 was drilled
in front of the bath house and that the excavated area
at this location is quite large. Test Hole No. 3 defines
the characteristics of the subsurface material within the
fill material at this location, and it will be observed
that essentially all of the fill material is granular-type

nB
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soils. The natural ground surface in Test Hole No. 3 was
encountered at a depth of about 53 feet below the existing
grade, and the assumed failure surface for this area is
presented in Figure No. 1l1. The shear strength parameters
used in the stability analysis were based upon the results
of the standard penetration tests performed in the granular
material throughout the soil profile at this site. Since
the granular material within the profile at this location
is relatively loose, a friction angle of 31 degrees and
a total unit weight of 120 pounds per cubic foot was used
in the analysis. The results of the stability analysis
indicate a factor of safety of 1.19.

E. Test Hole No. 4

The characteristics of the subsurface material within
the fill at this location consisted of interbedded layers
of granular material and cohesive material. The assumed
failure surface for the fill area at this location is presented
in Figure No. 12. The results of the standard penetration
test performed in the subsurface material at this site
indicate that the subsurface soils are relatively loose,
and as a consequence of this situation, a friction angle
of 30 degrees and a total unit weight of 120 pounds per
cubic foot were used in performing the analysis. The results
of the stability computations indicate a factor of safety
of 1.0. A factor of safety of 1.0 indicates that the subsurface
material is in an incipient failure state. This fill areas
has the lowest factor of safety of any of the slopes investi-
gated during this study.

F. Test Hole No. 5

The fill material at this location is defined by the
soil profile associated with Test Hole No. 5. The interface
between the fill and the natural material appears to be
located in the vicinity of 22 feet below the existing ground
surface. Cohesive material predominates in the upper and
lower portions of the fill with a zone of granular material
in the center of the fill. The granular fill is in a relatively
low density state, however the cohesive material appears
to be in a relatively stiff condition. An overall friction
angle of 31 degrees and a total unit weight of 120 pounds
per cubic foot was used in the stability analysis for this
slope. The failure surface associated with this slope
is presented in Figure No. 13, and the results of the stability
analysis indicate a factor of safety of about 1.2.
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G. Test Hole No. 6

The soil profile defining the characteristics of the
fill at this location consists predominantly of cohesive
material in the upper 19 feet of the soil profile followed
by granular material. The clay material appears to be
in a medium-stiff condition, however the granular material
is in a relatively loose state. The assumed failure plane
for this location is presented in Figure No. 14, and the
shear strength parameters used in the stability analysis
assumes a friction angle of 29 degrees and a cohesion of
40 pounds per cubic foot. A total unit weight of 115 pounds
per cubic foot has been used in the analysis. The results
of the stability computations indicate a factor of safety
of 1.0 for this location.

H. Test Hole No. 7

The subsurface material in Test Hole No. 7 is predominantly
granular-type soils with some interbedded clay zones.
The assumed failure surface for this location is presented
in Figure No. 15, and it will be noted that the contact
between the fill material and the underlying shale is about
24 feet below the rocadway grade. The shear strength parameters
used in this analysis are based primarily upon the results
of the standard penetration tests performed in the test
holes and a friction angle of 31 degrees and a total unit
weight of 120 pounds per cubic foot have been used. The
results of the stability analysis indicate a factor of
safety of 1.25.

I. Test Hole No. 8

The characteristics of the fill material at Test Hole
No. 8 consists essentially of cohesive material throughout
the entire depth investigated. The assumed failure surface
for a slope failure at this location is presented in Figure
No. 16. The assumed failure surface at this location is
strongly influenced by the natural slope downhill from
the £f41ll as well as the location of the failure surface
in the pavement. The results of the field investigation
indicate that the cohesive material within the soil profile
at this location is in a medium-stiff condition. The shear
strength parameters used in the stability analysis were
based upon triaxial shear tests performed on representative
samples of the cohesive material obtained in Test Hole
No. 8. A friction angle of 32 degrees, along with a total
unit weight of 115 pounds per cubic foot, was used in the
stability computations. The results of the stability compu-

BB
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tations indicate a factor of safety of 1.6 for the existing
slopes at this location.

J. Test Hole No. 9

It will be noted from Test Hole No. 9 that the material
within the fill at this location consists predominantly
of granular material in the upper 19 feet of the soil profile
and cohesive material throughout the remainder of the depth
investigated. The granular material appears to be in a
relatively loose state, however the cohesive material appears
to exist in a medium-stiff condition. The assumed failure"
surface for a slope failure at this location is defined
by Figure No. 17. Again it will be noted that the failure
surface is strongly influenced by the natural slope downhill
from the roadway grade. The shear strength parameters
used in this analysis are based primarily on the results
of triaxial shear tests performed for samples of the clay
in Test Hole No. 8. A friction angle of 32 degrees, along
with the total unit weight of 115 pounds per cubic foot

was used in the analysis. The results of the stability
analysis indicate a factor of safety of 1.31 for this
location.

It is our opinion that the shear strength parameters used
in the stability analysis for all slopes are conservative and
that the actual factor of safety for the slopes may be greater
than indicated above.

4. ANALYSIS OF THE PROBLEM AND RECOMMENDED CORRECTIVE
ACTION

A. Introduction

During our original visit to the site, it was postulated
that in the drainage areas along the access road alignment
that the roadbed existed on both natural material and fill
material. It was also postulated that the fill material
may be sufficiently impervious that water seeping into
the fill material would saturate these materials and result
in a buildup of pore pressures within the fill material
resulting in a considerable loss in strength of the materials
within the f£ill zone. Based upon the above assumptions,
it appeared as if horizontal drains would provide a beneficial
affect by permitting the fill material to drain. During
the subsurface investigation, however, the results of the
permeability tests performed in the bore holes indicated
that most of the f£fill material had moderately high permeability

i3 | -
\ BE




//”

Plateau Mining Corporation
Page 10
January 18, 1984

characteristics. Based upon these tests, it is our opinion
that the fill material is sufficiently permeable that drainage
will occur by gravity without the necessity of horizontal
drains. It is our opinion that the pavement failure which
has occurred at a number of locations along the roadway
alignment is due either to a slope stability failure of
the fill material or to a subsidence of the £ill material,
combined with settlement associated with truck traffic.

B. Stability Considerations

The results of the stability analysis performed for
each of the sites investigated indicated a factor of safety
of greater than 1 for all locations, except at Borings
4 and 6. The factors of safety varied from about 1.19
to 1.6. Even at Borings 4 and 6, a factor of safety of
greater than 1 would have been obtained if friction angles
of 31 degrees had been used for the material at these loca-
tions. The natural angle of repose for most granular materials
is in the vicinity of 1.4 horizontal to 1 vertical. The
slopes associated with the fill zones are steeper, in some
cases, and flatter than others than those slopes associated
with the natural angle of repose. Since the factor of
safety for each of the slopes is equal to or greater than
1l and since it is our opinicn that the shear strength parameters
used in the analysis are conservative, we believe that
a slope failure is not the cause of the pavement failure
at various locations along the existing alignment.

C. Settlement Considerations

The results of the field investigations indicate that
the granular material is in a relatively loose condition
at a number of locations. It is a well-known fact that
water percolating through relatively loose granular soils
will cause settlement, particularly under prolonged conditions.
It is also well established that if cohesive materials
become wet, subsidence will occur under overburden loads.
The drainage conditions throughout the existing alignment
are not sufficient to prevent water from percolating into
the £fill material along the roadway alignment.

It is our opinion, therefore, that the pavement failures
which have occurred along the alignment are due primarily
to the subsidence of the fill material. The subsidence
has occurred most likely due to the prolonged action of
the force of gravity on the loose material, combined with
the densification action of the heavy truckloads which
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traverse the area. The subsidence associated with the
above factors have been increased and hastened by the wetting,
saturation, and percolation of waters in the fill material.

D. Recommended Corrective Action
(1) Excavate and Replace Fill in Failure Areas

In areas where the pavement has failed, we recommend
that at least 2% feet of the fill material be removed
and replaced with granular backfill. The granular
backfill should be a well-graded material with a maximum
size less than 3 inches and with not more than 5 percent
passing a 200 sieve. The granular material should
be densified to an in-place unit weight equal to 90
percent of the maximum laboratory density as determined
by ASTM D 1557-78. The upper 6 inches of the granular
£fill should be road base conforming to the following

specifications:
Sieve Size Percent Passing
" , 100
.5" 70 - 100
No. 4 41 - 58
No. 16 21 - 41
No. 50 10 - 27
‘No. 200 4 - 13

The road base should also be densified to an
in-place unit weight equal to 90 percent of the maximum
laboratory density indicated above.

The granular f£ill should be capped with a 3-inch
layer of plant mixed asphalt densified in accordance
with the standard specifications of the Utah State
Department of Transportation.

(2) Improve the Existing Surface Drainage System
to Substantially Reduce or Eliminate the Percolation
of Waters Into the Subsurface Fill Material

Culverts to prevent ponding of water in those
areas where the fill materials exist should receive
serious consideration. Lining the drainage channel
with an impervious liner along the inside of the roadbed
in those areas where the drainage channels exist should
also be considered.
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It is our opinion that prevention of percolating
waters into the fill area in cut and fill sections
is absolutely necessary to prevent deep settlement
of the existing fills.

(3) Possible Road Realignment

The Above Recommendations are designed to reduce
the settlement of the fill associated with gravity
and percolating waters as well as the settlement induced
in the fill material by heavy truck loads. If the
deep settlement in the fills cannot be eliminated
by proper drainage, it may be necessary to realign
the access road so that the roadbed is all located
on natural, consolidated materials. Since it cannot
be precisely determined if deep settlement of the
fill material can be terminated, it may be advisable
to cover the compacted granular fill placed in problem
areas with a thin asphalt surface coarse until it
is fully determined if deep subsidence of the fill
material has terminated. Placing the thin asphalt
surface coarse will prevent the percolation of surface
waters into the subsurface soils and will provide
a satisfactory surface for current traffic.

5. THE RESULTS OF FIELD AND LABORATORY TESTS

- Field and laboratory tests performed during this investigation,
to define the characteristics of the subsurface material, included
standard penetration tests, miniature vane shear tests, in-place
unit weight, natural moisture content, Atterberg limits, mechanical
analysis, unconfined compressive strength, direct shear tests,
and triaxial shear tests.

The standard penetration tests have been previously discussed,
and the results of these tests are presented on the boring logs.

Miniature vane shear tests, which provide an indication

.0of the undrained shearing strength of saturated, cohesive soils

were performed on a number of the cohesive samples obtained
throughout the profile. These tests were performed primarily
on samples obtained from Test Holes 1, 7, and 8. The miniature
vane shear tests are designated as the torvane value on the
boring logs and are expressed in tons per square foot. A summary
of all other tests performed during the investigation with the
exception of the direct shear tests and the triaxial shear tests
are presented in Table No. 1, Summary of Test Data.
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It will be observed that the in-place unit weight of the
cohesive material in Test Hole No. 1 varied from about 107 to
122 pounds per cubic foot and that the natural moisture content
was a few percentage points above the plastic limit. The plastic
index of all of the cohesive materials performed during the
investigation were generally less than 11 or 12 percent, indicating
that these materials have low-plasticity characteristics.

Mechanical analysis were performed on a number of the granular
samples obtained from Test Holes 2, 3, 4, 6, and 8, and the
results of these tests indicate that a substantial amount of
material in the silt- and clay-size range existed in these mat-
erials. The fact that the granular materials were moderately
permeable indicates that they were not in a high density state.

In order to obtain an indication of the strength characteristics
of the cohesive material in the fill throughout the roadway
alignment, three consolidated drain direct shear tests were
performed on representative samples obtained from Test Hole
No. 1 at a depth of 20 to 21.5 feet below the ground surface.
The results of these tests are presented in the form of a Mohr
envelope in Figure No. 18, and it will be observed that a friction
angle of 33.7 degrees and a cohesion of 4 pounds per square
inch was obtained.

In order to evaluate the strength characteristics of the
subsurface material in Test Hole No. 8, 6 cconsolidated drained
triaxial shear tests were performed on representative samples
obtained at depths of 5 feet to 11.5 feet and 40 feet to 46
feet in Test Hole No. 8. The results of these tests are presented
in the form of a Mohr envelope in Figures 19 and 20. It will
be noted that friction angles in the vicinity of 33.6 degrees
and a cohesion of 10 psi was obtained for both of these samples.
In performing the stability analysis, friction angles slightly
smaller than the values obtained during the tests indicated
above were used. It should also be noted that while some cohesion
was obtained as shown in Figures 19 and 20, no cohesion values
were assumed in the stability computations.
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The conclusions and recommendations presented in this report
are based upon the results of the field and laboratory tests
which, in our opinion, define the characteristics of the subsurface
material at this site in a satisfactory manner. If there are
any questions relative to the information contained herein,
please advise us.

Yours truly,

ROLLINS, BROWN AND GUNNELL, INC.

Ralph L. Rollins
RLR/1lah

Enclosures

.y
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60! 8.0

ROLLINS, BROWN AND GUNNELL, INC.

PROFESSIONAL ENGINEERS

Log of Borings for:
Plateau Mine Road

Price,

Utah

Figure No. 3




.....

f,’>DEPTH

10

20

30

40

Test Hole No. &

Test Hole No. 5

100/2",CL-2

el 20,29,29 dark brown

BN silty sand
.

--“:\:n‘.:

_\: N Lyk,b dark brown
\ ¢.25 sandy silty
SN 4

___\ CL-ML clay
‘ £,3,5 dark brown

A7 M silty sand
i
PIyE 7,7,9 dark brown

; ML gravelly silt
¥
i
a.:é 14+,8,8 dark brown

s G silty gravel
0'.0

__‘ 13,8,1 brown silty
lof SP,SH fine sand

24,39,62 gray clayey

Cl.-2 shale with
sand lenses

100/4n

Cl.-2

|

v _

LEGEND

_——— sample location
-

X,(.30 «s@————— torvane value

\
'\— undisturbed sample

5,6,6 no.

groundwater elevation

of blows per 6" with std. spoon

6,10,12 dark brown
CL-ML sandy clayey
silt
2,2,2 brown sandy
KR ML silt
i 5,8,7 brown silty
.‘..7 SM sand
':‘!'_'9-" 6,8,3 dark brown
"o GM silty gravel
Lo
{iE
Llofs
AR
.'o 10,10,35 dark brown
w"" ML gravelly silt
'\‘9.
Do fif
siof
e
LN B 1oo0/5" brown silty
\\’ CL-1 clay with
S sand lenses
\N
% 100/4n gray shale
o CL-2 with sand
lenses
100/2n
CL-2
100/1",CL-2

PERMEABILITY COEFFICIENTS

TEST HOLE NO. &

TEST HOLE NO. 5

Depth Ft/yr Depth Ft/Yr
0-51 447 0-51 18,867
5-101 8,911 10! 5,444

10-15" >14,700 151 >12,250
20! 5.6 20! 3,188
25t >7,350 251 0.7
30! 3.5 30! 10.2
35! 0.3 351 3.6

30-40! 0.6 40! 3.5

PROFESSIONAL ENGINEERS

ROLLINS, BROWN AND GUNNELL, INC.

Log of Borings for:
Plateau Mine Road
Price, Utah

Figure No. 4




/” oepTH

Test Hole No. 6

Test Hole No. 7

groundwater elevation

0 T
.".' ' 14,7,10 dark brown
‘% ’ GM silty sandy
:§ . gravel
Vol ol
dark brown ::r oM
gravelly clay )l
gray broun
10 5.7.6 6 clayey sandy
. gravel
cL-1 4,6,6 gray brown
0.15 gravelly clay
CL-1
42,3 dark brown etsp 25,12,15  light brown
oL-1 gravelly sandy a % SH silty sand
clay RS
20 IR
6,4,3 dark brown e X,0.30
3C,CL-1 clayey sandy A
gravel :?k
18,4,7 light brown 100/6" gray broun
0 clayey sandy CL=? shale
gravel
100/1"
30 31,78 gray brown
CL-2 shale
PERMEABILITY COEFFICIENTS
TEST HOLE NO. 6 TEST HOLE NO. 7
100/4
tL-2 Depth Ft/Yr Depth Ft/Yr
0-5! 10.2 0-51 4,455
40 .00/2n 10! 1.2 10! 1,652
15! >12,250 15t 1.6
20" >9,187 20t >9,187
LEGEND 251 >7,350 25" NML
30" 0.2 30" 0.3
——— sample location 351 0.3
- 40
X,0.30 wsg———— torvane value —
.
\— undisturbed sample
5,6,6 no. of blows per 6" with std. spoon
v __

PROFESSIONAL ENGINEERS

'
@

—
E@ ROLLINS, BROWN AND GUNNELL, INC.

Log of Borings for:
Plateau Mine Road
Price, Utah

Figure No. §




DEPTH DEPTH
0 Test Hole No. 8 Test Hole No. 8 (Cont.) 30
9,9,14 dark brown 11,8,16 dark brown
0.21 sandy clayey SP sand B
M. silt —
e 35
X,0.28 dark brown X,0.35 dark brown
c.-1 sandy silty SM gravelly =
clay silty sand =
\: 40
X,0.25 brown sandy N X,0.52 brown to
€.-1 silty clay Nt cL-1 gray broun ~
f}§; . sandy silty |=
(:TE clay -
ANNA
&I |:r‘-.\ —
*de N o -: —
: X,0.44 dark brown :?;. X,0.38 4s
<[} M. sandy clayey H) Ct-1 —~
f ‘e : ‘\ s
N silt NN L.
by TN
—l\v. .“;' . [
_}:5§ .énf
20 —— 4N Lol 50
\I X,0.38 ,.:.:ol 21,17,19 dark broun
Nl M. AR ML sandy silt ~
'K Lol i
—n..\; il with some -
sfr |+ TN sl
—Nre b3 1 gravel -
l\" ' A7)
YN ] s Llre] 04
- I..\-'\ .-n.'..'.‘" -
- B
—.;\‘: ' l,.‘ 9 .
2 -;-.,\;I X,0.35 -.;9;' 10,10,16 >
] o3 "
Hb M e ML B
_-..5',: ;" '0? | .
L I Ny M.
- J:AraC -
b 1.
el |
I
30 A r?-?;i 12,14,18 — 60
LEGEND Ll M B
. PERMEABILITY COEFFICIENTS
"//,f—- sample location
X,0.30 «@——— torvane value Depth Ft/¥r Depth Ft/¥r
iR N } S
\— undisturbed sample 0-3! 2,007 35! 5,250
5-10" 10,891 40! 1.0
: . 10-15' >18,375 40-45"1 303
5,6,6 no. of blows per 6" with std. spoon ’
P P 15-20' >12,250  45-50' >3,868
251 >7,350 551 >3,341
30! >6,125 55-60' >3,196
. A

groundwater elevation

‘*\

ROLLINS, BROWN AND GUNNELL, INC.
PROFESSIONAL ENGINEERS

Plateau

Log of Borings for:

Mine Road

Price, Utah

Figure No. 5




'(

DEPTH
0 Test Hole No. § Test Hole No. 9 {Cont.) 30
RS K
St 16,10,12 dark brown ;g‘_'.gr7.9'12 gray brown |
INKE SH, ML silty sand :\:Q: 0.45 gravelly
el 2N CL-1 silty clay —
- ?\?4 ?: with sand -
—J4a 9 ;_;"},\ lenses |
Lol (Y
5 —3? 6,4,4 brown silty _.95,. 2.10.15 - 35
—t° GM gravel : “\< CL-1 =
.._.;'l,‘o. . N:"‘s -
4ol:ld INE
—‘: o. ,“.\. e
LOf .14 :'.‘-_'.i
HEs Q B
NN Aeb
v 4,3,3 black sandy <§'\. 75/3" 40
S¥, ML silt (coal) o] | et -
i -4 1) -
.5@
l.' . fos
-4 .
aNjoi.
TN
43,4 N —
.3, gray browun N 11,16,18 gray brown
G2 clayey N cL-1 silty clay =
gravel \\ -
~\ N
Y =
N . N N L.
... ':‘\- 50
NLF 3,2,7 gray brown T 19,26,32 | reddish
"':‘:.?: 0.37 sandy silty : Q ML brown ™
IR c.-1 clay .w:" sandy -
AN o clayey silt
L ga
—N Mg L
25 =1 ’ N 55
R 5,4,8 J+ I ss, so0/30 T
N 0.34 ° ML —
KL Ci-1 -
! “IN PERMEABILITY COEFFICIENTS L
N.l\‘
- -
N Depth Ft/Yr Depth Ft/Yr
30 \r —— 60
' 0-5 58,800 35 >5,654
N
_LEGEND 100 >18,375 40 583
_—— sample location 15t >12,250 451 288
20! 28.7 50! >4,083
20-25' >8,166 551 >3,868
30! 30.7 60! >3,675

.6 noe. of blows per 6" with std. spoon

%X,0.30 «@——— torvane value
2 B
\—- undisturbed sample
5,6
-

groundwater elevation

DEPTH ﬁ

PROFESSIONAL ENGINEERS

ROLLINS, BROWN AND GUNNELL, INC.

Plateau

Log of Borings for:

Mine Road

Price, Utah

Figure No. 7




Unified Soil Classification System

. . Gro . . . . -
Major Divisions s ymi:l tﬁs Typical Names Laboratory Classification Criteria
DOG
= Cy = o Greater than 4
o g cw Well graded gravels, gravei-sand 2 2 1o
e = mixtures, little or no fines. =5 S (D2}
=3 T o ‘3 o0 Ce= 7 Between 1 and 3
S =] 5 £ D10 x Deo
EE O g : =
Eo| 5o g z
o I~ g
E k3 f E GP Poorly graded gravels. gravel-sand g é k- Not meeting all gradation requirements for GW
g3 3 mixtures, little or no fines = 5388 galis °q
287 8 TS 8E
% so8 3 E 2 s ®
2 s - @ = —
@ - > N -]
[CR=I- o d PG P
2 2zs|2 7 Gar L-—| Silty gravels, poorly graded 3 S053 Att;rbelrg hmxtspl;eiow
2 Sy | E=E ! gravel-sand-clay mixtures 8 TSI 3T th ;ne. or ess Above “A” line with PI
S 2P| £ = u g SERCEE an between 4 and 7 are
g g I gé 62 ot borderline cases re-
G = -2 8= iri f dual
== = a2 = - quiring uses of dua.
S S<o Clayey gravels, poorly graded @ =2 Atterbe?rg limits above symbols
A g 8 —E GC 8 L £= “A” line, or P] greater ;
o B 5 = gravel-sand-clay mixtures —%- 5 than 7 g
g = @
w2 £ g
fay
0 @ 2 w Deo
by B = ] Cu= Greater than 6
8 s n 8 sw Well graded sands, gravelly sands, o Y™ D
3 g 3 E little or no fines T : Daol?
8 E = £ g : Co= D= g d3
3 S8 & & w< : ¢ D5 x Do etween 1 an
s | T3] &s i3
> o — ..
= & = 2 ® =]
o e 2 OE Poorly graded sands. graveily EDol S . .
E = SP X " 3c i
_E g 2 3 sands, little or no fines. ED °S= i Not meeting all gradation requirements for SW
o | vw5g P
] g 5L EES 1o
= 8 o8 IFe g
wIZd d Tge ¥ .
2 = 2, | o Silty sands, poorly graded sand- 2 E},tg ‘an\" a - At“tex:’beix.g limits below
SEVE22 silt mixtures 852258 ﬂ‘:‘ e PI less Above “A” line with PI
= g 1= 3 rs " e ®7 _E = s an between 4 and 7 are
Ea | B Ez 255352 borderline cases re-
2=l g2 £Ea2sE A quiring uses of dual
E <2 sc Clayey sands, poorly graded 2 3 ° At‘r‘:x;blgrg hm}x)tls above symbols
o = sand-clay mixtures acs thanx7ne‘ or Pl greater
Inorganic silts and very fine sands.
ML rock flour, silty or clayey fine
2 sands or clayey silts with slight
® Z plasticity
] w =
2 =
2 S 8 ! Inorganic clays of low to medium
N = CL +—— plasticity, gravelly clays, sandy
S s E 2 clays. silty clays, lean clays 60
E %3 50
" Z
Z S 3 oL Organicsiltsand organic silt-clays x
B E of low plasticity g 40
3 £
£ 2 Z 30
g3 o . 2
Z" = = Inorganic silts, micacecus or ]
e 2 4 MH diatomaceous fine sandy or silty z 20
— . :
=g g soils, elastic silts CL-M
S o = 10 =
¢ e =
= = 3
< Gz ML =
= C3 . i X - 0 E e A
= = g CH Inforgamc clays of high plasticity, 0 10 30 50
5 @ o at clays
= = g Liquid limit
et T— e
S n =
- -
= El o ic cl ¢ medi high Plasticity Chart
-_%' OH rganic clays of medium to hig For laboratory classification of fine-grained soils
plasticity, organic silts
Highly Organic Soils Pt Peat and other highly organic soils

-

*Division of GM and SM groups into subcivisions of d and u for roads and airfields only. Subdivision is based on Atterberg limits; suffix d used when liquid iimitis 28 or less and

the P1 is 6 or less. the suffix u used when liquid limit is greater than 28.
**Borderline classification: Soils possessing characteristics of two groups are designated by combinations of group symbols. For example GW-GC. well graded gravel-sand mixture

*with clay binder.

)

Figure No.




ELEVATION

8650
PARAMETERS USED IN STABILITY ANALYSIS
0= 32 Y= 120
F.S. = 1.15
8610
/—-EXISTING PROFILE AT TEST BORING NO. |
8570
ROAD
8530
BORING NO. | < r\
8490 N
\\
ASSUMED FAILURE SURFACE__/>\

8450
8410 \\\
8370 \\
8330 i

SCALE: {"=40' 5

B8} ROLLINS, BROWN anp GUNNELL, INC. PROFILE AND ASSUMED FAILURE SURFACE FOR PLATEAU FIGURS
@ PROFESSIONAL ENGINEERS MINE ROAD No. 9




i D o e

i

ELEVATION

8600

8560

8520

8480

8440

8400

PARAMETERS USED IN STABILITY ANALYSIS
$= 32 V=125
F.S. = 1.15

/—EXISTING PROFILE AT TEST BORING NO. 2

ROAD

NS

8360

8320

8280

BORING NO. 2 ———f

-

ASSUMED FAILURE SURFACE

\\\

SCALE: |"=40'

55

ROLLINS, BROWN anp GUNNELL, INC.
PROFESSIONAL ENGINEERS

PROFILE AND ASSUMED FAILURE SURFACE FOR PLATEAU
MINE ROAD

FIGURE

NO. 10

I




ELEVATION

8750
PARAMETERS USED IN STABILITY ANALYSIS
¢= 31 Y= 120
F.S. = 1.19
8710
//F—EXIST|NG PROFILE AT TEST BORING NO. 3
8670
8630
8590 \\\\5“‘
8550 ﬁ(\f\
BORING NO. 3 ———————AY—a—
\
8510
N \
ASSUMED FAILURE SURFACE—————J;>>\\\\\\\ \\\
8470
8430
SCALE: 1"= 40’ \

ROLLINS, BROWN anp GUNNELL, INC.
PROFESSIONAL ENGINEERS

PROFILE AND ASSUMED FAILURE SURFACE FOR PLATEAU l

MINE ROAD

FIGURE
No. 11

!




Bad R

1 7
P4

ELEVATION

8300
PARAMETERS USED IN STABILITY ANALYSIS
¢= 30 = 120
F.S. = 1.0
8260
EXISTING PROFILE AT TEST BORING NO. 4
8220
8180 ;
|
ROAD |
8140
E
N
BORING NO. 4 ——=
8060 s
ASSUMED FAILURE SURFACE—" g ;
8020 \\\~\\\\ |
7980 §
SCALE: 1"=40'
‘_-,‘ ROLLINS, BROWN anp GUNNELL, INC. PROFILE AND ASSUMED FAILURE SURFACE FOR PLATEAU FIGURE
G PROFESSIONAL ENGINEERS M'NE ROAD NO. 12




ELEVATION

8300
PARAMETERS USED IN STABILITY ANALYSIS

¢= 31 v= 120
F.S. = 1.2

8260

EXISTING PROFILE AT TEST BORING NO. 5
8220
8180
] ROAD

prsansin
[

[ el
Wniernd

8140
BORING NO. 5 \\
8100 g
J \\ |
: i
8060 ~. H

~- {

;
ASSUMED FAILURE SURFACE —]\\

~

8020 \\\\\

(EEc S, e |

7980

~

|

o

SCALE: 1"=40' 1
I

__1" ROLLINS, BROWN anp GUNNELL, INC. PROFILE AND ASSUMED FAILURE SURFACE FOR PLATEAU FIGURE 4
¥ (57 PROFESSIONAL ENGINEERS , MINE ROAD NO. 13




=

oot
fre

2600

e

ELEVATION

8300

8260

PARAMETERS USED IN STABILITY ANALYSIS
o= 29 7v= 115
F.5. = 1.0

8220

/—-EXISTING PROFILE AT TEST BORING NO. 86

8180

8140

ROAD

BORING NO. &

8100

8060

ASSUMED FAILURE SURFACE/ ~

8020

7980

SCALE: =40’

ROLLINS, BROWN anp GUNNELL, INC.
PROFESSIONAL ENGINEERS

PROFILE AND ASSUMED FAILURE SURFACE FOR PLATEAU
MINE ROAD

FIGURE :
NO.14 |




R

r—

e

[ o |

- |

ELEVATION
ROAD

8300 i l

PARAMETERS USED IN STABILITY ANALYSIS
= 31 Y= 120
F.s. = 1.25

8260

EXISTING PROFILE AT TEST BORING NO.7

8220

8180

ROAD

™~

840

BORING NO. 7

8100

ASSUMED FAILURE SURFACE —/>\\

~

8060

8020

7980

SCALE: {"=40'

gg@ ROLLINS, BROWN anp GUNNELL, INC.
(; PROFESSIONAL ENGINEERS

PROFILE AND ASSUMED FAILURE SURFACE FOR PLATEAU
MINE ROAD

FIGURE
NO. 15

|




ELEVATION
8050
PARAMETERS USED IN STABILITY ANALYSIS
¢= 32 ¥= 115
F.S. = 1.6
EXISTING PROFILE AT TEST BORING NO. 8\ /
8010
ROAD
COAL
r 707 CONVEYOR
t.t
: |
- 7930
L "7L——BORING NO. 8
; /
i :
7890 —
) O
_— ASSUMED FAILURE SURFACE
= 7850
L 7810
' 7770
: SCALE: I"= 40'
B@ ROLLINS, BROWN anp GUNNELL, INC. PROFILE AND ASSUMED FAILURE SURFACE FOR PLATEAU FIGURE
G} PROFESSIONAL ENGINEERS . MINE ROAD NO.16




ELEVATION

7940
PARAMETERS USED IN STABILITY ANALYSIS EXISTING PROFILE AT TEST BORING NO. 9
$= 32 Y= 115
F.S. = 1.31
7900
ROAD
7860 —\/ \/
. g . <7Z——BORING NO. S
7820 //
e
//
/
7780
//<\—ASSUMED FAILURE SURFACE
7740 :
7700

SCALE+1"=40'

._z_‘ ROLLINS, BROWN anp GUNNELL, INC.
G PROFESSIONAL ENGINEERS

PROFILE AND ASSUMED FAILURE SURFACE FOR PLATEAU
MINE ROAD

FIGURE

NO.17




100
80
L~
-~ 60
= / $=33.7°
a _’A—"“A -y /
[
@ ] " /
8 @ g
B 20 % /
/ / g 40 //
V & /‘
0 [0 20 30 40 /‘
Horizontal displacement, 8y, (in. x 10 2) 20 /{}/
& % 20 40 60 80 100 120 140 160 180
% Normal stress, ay (psi)
£
3
g . ) Shear strength
£ Tesl Sample Sample dala Degree | | | Maximum | Strain barameters
§ no. size Dry Moisture of slress shear rate Friction i
G or (inches) densily content | Saturation Gn (pSi) sfress (inches / angle ¢ Cohesrgn
3 symbol c (och) %) (%) n P 7(psi) | minute) | (qencees) | e/ PS)
«
Q
< 97.6 17.2 100 24.5 20.4 [.0047
>
2 97.6 17.2 100 49.9 37.5 |.0047 33.7° 4.0
Horizontal displacement, 8y, (in. x 10 2) 2 97.6 17.2 100 77.1 53.8 |.0047
ROLLINS, BROWN AND GUNNELL, INC. DIRECT SHEAR TEST HOLENO. 1 FIGURE
PROFESSIONAL ENGINEERS Project Plateau Mine Road DEPTH: 9(_91.5" NO. 18
Price, Utah j




- ¢ =[33.6"
% e J
— 2 80 /// e~
9’180 = ' I
o . E; T~ \
' 150 D/:r, % 60 // \
o . -
412 ot 5 E .
0
E ol A e : 7/ <
7 : N \
5 60 /p,/ 5 40 // f \
©
: 30|/ E v/ / \ \
) ; avay \ ‘
w
0 2 4 6 8 10 12 14 16 18 20 ® .0 // \
Axial strain (%) @ \
@ 4 — -
Q
ey
[75]
% 20 20 60 80 100 * 120 ' 140 160 180
Normal stress (psi)
R
) S h val
& Test |Boring| Sample data Degree | oufining | Maximum treantg;a“vuar:e_s Sample| Strain
S no. no. ] of pressureg deviator T size, rate
® or or de[?‘nrsyity I\é‘g:it:rf saturation (psi) stress F”C;;O; Cohesion| [./D {(inches/
n o . ang h — .
5 symbolj depth (pf) %) (%) (psi) (degrees) {c/psi) [{inches}| minute)
g 0
8 5?.5-118.5 13.0 | 100 30 111.6 | 33.6 10 5/2.5|.0025
8 ?.5' 122,11 11.8 | 100 40 134.0 33.6 10 5/2.5].,0025
2 4 8 8 10 12 14 16 18 20 O0-
8 '
Axial strain (%) 11.5"118.5 [ 13.0 100 50 162.0 33.6 1Q 5/2.5|.0025
ROLLINS, BROWN AND GUNNELL, INC. TRIAXIAL SHEAR TEST HOLE NO. § FIGURE
PROFESSIONAL ENGINEERS Projecct: Plateau Mine Road DEPTH: 5-~11.5"' NO. 19
Price, Utah )

H



~

X

@ dE33.7°
£ 80 ———
E’l'180 g // \\
- ¥ \
e N / ' \
' 150 e et . —
by = 60 g
5120 p==p : Z N
@ ° A L AN
I P 10—
£ 90 o £ ~ N
5 =]
5 60 E 7
s 6 f. ‘% 40 Y
s TF : /24 N\
3 30 /! E Z / / N \
©
~ ; A1/ \ \
0 2 4 6 8 10 12 14 16 18 20 ® 20 W
Axial strain (%) £ ~ /
® Z S ’ ________________ - R U AU W
1)
£
w
% 20 40 60 80" 100" 120 140 160 180
Normal stress (psi)
S
S s h val
5 Test |Boring| Sample data Degree | confining | Maximum tre;tg;a”vua{:es Sample | Strain
S no. no. ] of pressureg deviator o size, rate
© or or de?wrsy't MO'Stt“rf saturation (psi) stress Fr|clt|on Cohesion| L/D |{inches/
5 symbol{ depth (pcfl)y co(r:%’e;n (%) P (psi) (Szngef) {c/psi) {({inches)| minute)
o]
> 40- 2.8/
8 41" [117.31] 13.3 100 30 107.9 33.7 10 1.32 .0016
40—
8 41! 117.3 ] 13.3 100 40 130.4 33.7 10 5/2.5 ] .0025
45—
0 2 4 6 81012 1 16 18 20 8 |46 [118.7] 13.1| 100 50 | 163.0] 33.7 | 10 [5/2.5 | .0025
Axial strain (%)
ROLLINS, BROWN AND GUNNELL, INC. TRIAXIAL SHEAR TEST HOLE NO. 8 FIGURE
PROFESSIONAL ENGINEERS Project: Plateau Mine Road peptH: 40-46" NO. 20
’ Price, Utah j



TABLE NO. 1 SUMMARY OF TEST DATA

PRO]ECT Plateau Mine Road FEATURE LOCATION Price. Utah
( SEU): PESN‘E"TNRDA"TRI%N IH-PLACE CUNCON”NED FRICTION| CONSISTENGY LIMITS | MECHANICAL ANALYSIS “";‘;ﬁ” \
OMPRESSIVE ANGLE
HOLE|  GROUND BLOWS HEUINGIHT MOISTURE|  vorD STRENGJH L.L. | pL. | P.I. % % | % SILT| cLassIFICATION
NO. SURFACE PER__ FOOT LB/F PERCENT [ RATIO LB/FY % % % |GRAVEL | SAND | & CLAY|  SYSIEM
2 1-2.5" 31 28.51{31.7 i39.8 |SM
5-6.5" 22 66.3115.6 |18.1 |GM
10-11.5" 28 57.6117.4 [25.0 |GM
15-16.5" 65/4" , 14.5(38.5 |47.0 |SM
3 0-1.5" 49 20.0 126.7 |53.3 ICL.-1
5-6.5" 40 . 33.7 135.6 30.7 |SM
10-11.5" 9 35.2 122.1 #42.7 |IGC
16-17.5" 15 3397 26.0130.0 |44.0 |SC
21-22.5" 30 24 .3 133.6 |42.1 |SC
25-26.5" 19 62.7 117.5 119.8 |GM
4 N-1.5" 58 28.9 |41.5 129.6 |SM
5-6.5" 8 21.4 |115.9 1 5.5 CL-ML
10~-11.5" 8 30.9 143.0 126.1 |SM
15-16.5" 16 29.1 127.5 {43.4 |SM
20-21.5' | 16 37.3128.333.90om -/




TABLE NO. 1

SUMMARY OF TEST DATA

Page 2

PROJECT Plateau Mine Road FEATURE LOCATION Price, Utah
4 DEPTH STANDARD IN-PLAGE UNCONFINED  (FRICTION| GONSISTENCY LINITS | MECHANICAL ANALYsIS | UNIFIED )
BELONW PENETRATION ORTT COMPRESSIVE ANGLE SOIL
HOLE GROUND BLONS WEIGH MOISTURE| VvOID STRENGTH t.L. | P.L. | P.I. % % | % SILT|CLASSIFICATION
NO. SURFACE PER___FOOT LB/F PERCENT | RATIO LB/FT % % % |GRAVEL | SAND | & cLay] SYSIEM
4 25-26.5" 9 20.5167.9 111.6 |SP,SH
6 5-6.5" 10 26.2117.31 8.9 CL-1
10-11.5" 13 27.8116.3 |11.5 CL-1
15-16.5" B) 23.6 116.11 7.5 CL-1
20-21.5" 7 34.9123.6 141.5 |GC
25-26.5" 11 42.2132.3 i25.51GC
8 10.5-2.0" 23 18.7116.0 1 2.7 ML
5-6.5" Shelby 122.1 11.8 27.2116.2 ¢ 11 CL-1
10-11.5 Shelby 118.5 13.0 33.6 [19.9115.1 | 4.8 CL-ML
40-41.5 Shelby 117.3 13.3 23.7116.7 [ 7.0 CL~ML
45-46.5'" Shelby 118.7 13.1 33.7 122.6 |16.4 ] 6.2 CL-ML
9 .5-2.0" 22 21.7139.8 [38.5 |SM
5-6.5" 8 44,7 [30.4 124.9 |GM
10-11.5" 6 30.7137.2 132.1 |SM
15-16.5" 7 45.8 [22.1[32.1]cc  J




TABLE NO. 1 SUMMARY OF TEST DATA Page 3
PROJECT _Plateau Mine Road FEATURE LOCATION Price, Utah
4 b o oy EPEAE ot 8T RICTION) CONSISTENCY LINITS | HECHAICAL MNALYSIS ”";gﬁm
HOLE]  GROUND BLONS WEIGHT | MOISTURE| vOID STRENG[H e B B % | % SILT|CLASSIFICATION
NO. SURFACE PER __ FOOT LB/F PERCENT | RATIO LB/FT % % |GRAVEL | sanp [ g cLay] sysiem
9 20-21.5" 9 23.5115.51 8.0 CL-1
25-26.5" 12 26.8117.019.8 CL-1
35-36.5" 25 23.7{18.6 1 5.1 CL-ML
45-46.5" 34 26.2116.61 9.6 CL-1
55-56" 60/3" 16.6 116.11 0.5 ML
1 10-11.5" 2258
20-21.5'" 97.6 17.2




