PRELIMINARY DRAFT SUBMITTAL
REVISION O

GEOTECHNICAL DATA REPORT

STERLING HIGHWAY MP 45-60
SUNRISE TO SKILAK LAKE RD - PHASE 1B (MP 45-46.5)

FEDERAL NO. 0212015/STATE NO. 2530140000

PREPARED By: PREPARED FOR:

R& M CONSULTANTS, INC. HDR ALASKA, INC.

9101 VANGUARD DRIVE 2525 C STREET, SUITE 305

ANCHORAGE, ALASKA 99507 ANCHORAGE, ALASKA 99703
AND

ALASKA DEPARTMENT OF TRANSPORTATION AND
PuBLIC FACILITIES

30 APRIL2020



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD

STERLING HIGHWAY MP 45-60 PHASE 1B
TABLE OF CONTENTS

Page

Table of Contents i
List of Tables i
List of Figures ii
List of Appendices i
Acronyms and Abbreviations iii
1.0 Introduction 1
1.1 CoNtract AUTNOIIZAtION ...ttt 1

1.2 CONCEPT PIAN ittt et e 1

1.3 SCOPE OF WOTK oottt ettt bbb 1

1.4 EXISTING INTOIrMAtioON .ccccoee e sesens 1

2.0  Regional Setting 3
2.1 1o Tar= ) T o OO P TP 3

2.2 REGIONAI GEOIOGY ...ouvverierreireeceiceceiceei e 3

2.3 GENEIAl SEISIMICITY couverieeircieiereet ettt 3

2.4 ClIMIAEE ettt a et a st ee 4

3.0 General Site Conditions 5
3.1 TOPOGIAPNY oo sse st seas 5

3.2 SUMTACE DIAINAGE ..ot sas s ssse s sssesssens 5

3.3 VEGETATION ..o s 5

3.4 Station to Station DeSCriPLiONS....... et naenne 5

3.5 BEATOCK STIUCTUIE .ottt bbbt ee 10

3.6 GroundwWater CONAITIONS ...ttt bbb ee e nanes 11

4.0  Field Investigation Methods 12
4.1 TEST BOMINGS ..ottt 12

4.2 Bedrock Structure MappPing ... cceneeeeeeeiseeaeesiessseessesssesessesssessssesssessssesssssssessans 13

4.3 Bedrock LOCation MappPing ... eeseesessseessesesesesesssessssesssessssesssssssessans 13

5.0 Laboratory Testing Program 16
6.0 Conclusions 17
7.0  Closure 18
8.0 References 19

LIST OF TABLES

Table 2-1: LOCAl ClIMATE Data ...ttt sas s bbb as bbb anee 4
Table 3-1: Summary of Major DisCONTINUITY SETS ..ot n
Table 4-1: Test Hole Summary Drawing A-02 and A-03 (Arranged West t0 East)........ccccoucvenneccrnnecens 14
Table 4-2: Test Hole Summary Drawings A-04 and A-05 (Arranged West t0 East).......ccouconnececnnecens 15
Table 5-1: LaDOratory TESTING ...t sse s 16

May 2020 Page i R&M No. 2747.02



GEOTECHNICAL DATA REPORT
STERLING HIGHWAY MP 45-60

LIST OF FIGURES

Figure 3-1: Rock Outcrop near Station 2043+00......cc.ccenernecnecrnecnecenens
Figure 3-2: Rock Outcrop near Station 2068+00..........ccccoucveveicnericncrinecnnns
Figure 3-3: Rock Outcrop near Station 2083+50 ......cccvcvveenceenecenecenecrnncen
Figure 3-4: Rock Outcrop Right of Station 2086+00.........cccccccccovcrievcrunccnnn.
Figure 3-5: Stereonet of Geologic Discontinuity Data.........ccccoucievciunceen.

LIST OF APPENDICES

Appendix A—- Drawings

Location and Vicinity Map ......ccrercnereceneeiseeinecnsesiseesanenens
Test Boring Location Maps ...

Appendix B - Logs of Test Borings

Test BOrNG LOGS KEYS.....ccuveueereerieciereeiceirecisesireesiesiseesesessssenssessanens
TEST BOMNG LOGS ..ccvniiiiiiiiiiiciciciciceicie s

Appendix C — Laboratory Test Data

Classification of Soils for Engineering Purposes...........ccowcvecuees
Summary of Laboratory Soils Data.........ccccconinncinecinccineciannee.
Summary of Aggregate Quality Data ...
Summary of Point Load Testing Data ...
Uniaxial Compressive Strength Testing Data..........ccccoccnncinennnane.

Appendix D — Rock Structure Mapping Data

Summary of Rock Structure Mapping Data.......cccoccovcinvciunecnnnne.

Appendix E — Rock Core Photographs

Test BOring TH19-2083 ....ciceereieiecisiesieneessssssssessenaenes
Test BOring TH19-208 4.t seesienes
Test BOring TH19-2085......cicireeneeeeeieeesieneesiesesssesesesaenes
Test BOring TH19-2086.......ccviicreeeieeieeieniesiesesesssssesaensenes
Test BOring TH19-2087 ...t sasenanenes
Test Boring TH19-200T......iircicieccseiceee e
Test Boring TH19-2090 ...
Test Boring TH19-2088.......cciecreereeeiesiesienisesisesiessesaesaenes

SUNRISE TO SKILAK LAKE RD
PHASE 1B

............................................... C-o05

......................................... 8 Pages

.................... D-o1through D-03

..................... E-02 through E-o5
.................... E-os5 through E-09
....................... E-10 through E-13
...................... E-14 through E-16
................................................. E-17
...................... E-18 through E-20
...................... E-20 through E-21
................................................ E-22

May 2020 Pageii

R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1B

ACRONYMS AND ABBREVIATIONS

ASTM ASTM International, Inc.

CR Central Region DOT&PF

DOT&PF Department of Transportation and Public Facilities
GDR Geotechnical Data Report

GPS global positioning system

HDR HDR Alaska, Inc.

I.D. inside diameter

M. Richter local magnitude

MP milepost

NR Northern Region DOT&PF

O.D. outside diameter

R&M R&M Consultants, Inc.

uscs Unified Soil Classification System

May 2020 Page iii R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1B

1.0 INTRODUCTION

The Alaska Department of Transportation & Public Facilities (DOT&PF), has initiated a project to
improve the Sterling Highway between mileposts (MP) 45 and 60. The DOT&PF contracted HDR
Alaska, Inc. (HDR) who subcontracted R&M Consultants, Inc. (R&M) to provide design services,
including geotechnical investigations for the portions of the roadway between MP 45 to 46.5 (Phase
1B) and 56 to 58 (Phase 1A). This document details the geotechnical information on surface and
subsurface conditions along the Phase 1B portion of the alignment. A location map for the project
corridor is presented in Appendix A as Drawing A-0O1.

1.1 CONTRACT AUTHORIZATION

This study has been conducted under the terms of the Prime Contract No. PO2066 between HDR
and DOT&PF and under the terms of the Subconsultant Agreement No. PO1000100041779 between
HDR and R&M. This report is in partial fulfillment of Amendment 2 to the subconsultant agreement.
Measurements and weights presented in this report are generally shown as U.S. Customary Units.

1.2 CONCEPT PLAN

The Sterling Highway is located on the Kenai Peninsula in Southcentral Alaska, and is the only road
connecting communities in the western Kenai Peninsula with the rest of Alaska and the National
Highway system. The project begins near Skilak Lake Road at MP 58, shifts away from the existing
highway alignment at MP 56 into the foothills on a new alignment to the north of Kenai river and
the community of Cooper Landing, rejoins the existing alignment at MP 46.5, and ends near the
Sunrise Inn at MP 45. Phase 1B is specific to the section of the project within or adjacent to the
current Sterling Highway alignment between MP 46.5 and MP 4s.

The Sterling Highway MP 45-60 project will improve highway safety by adding passing lanes and
wildlife crossings, widening shoulders, and realigning highway geometry to meet current standards
(HDR, 2019).

1.3 ScopPe oF WORK

This investigation was intended to gather data on geologic and geotechnical conditions that could
affect site planning, design, and construction of the Phase 1B portion (MP 45 to 46.5) of the Sterling
Highway Reconstruction project. Work included drilling and sampling of the subsurface soils and
bedrock, laboratory testing of selected samples, and bedrock structure mapping.

R&M prepared the exploration plan for the geotechnical investigation and served a management
role during drilling operations. Northern Region (NR) and Central Region (CR) DOT&PF personnel
performed drilling and sampling tasks associated with this project including logging of test borings
and rock core holes. R&M performed rock mapping tasks, laboratory testing of soil and rock samples,
and prepared this geotechnical data report (GDR).

1.4  EXISTING INFORMATION
Due to problem areas identified within the existing Sterling Highway alignment near Cooper

Landing, DOT&PF has been preparing for reconstruction and realignment of the Sterling Highway
in the project area since at least the early 1980s. A number of reconnaissance level geotechnical
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studies and investigations have been carried out in support of this effort focusing on various
highway alignments including the current project alignment alternative. Below is a summary of
existing geotechnical studies relevant to the Phase 1B portion of the larger project alignment.

1.4.1 RECONNAISSANCE GEOLOGY REPORT, STERLING HIGHWAY MILE 37-60

A reconnaissance geology study was performed at four distinct alignment segments reflecting the
existing highway alignment and several alternatives. The report includes general station by station
descriptions of soils, rock, geologic hazards, and preliminary construction recommendations in
vicinity to various early proposed highway alignments. The report highlighted geotechnical
concerns for alignments, resulting in development of additional alternatives for the future highway
route (DOT&PF, 1983).

1.4.2 RECONNAISSANCE ENGINEERING GEOLOGY REPORT, STERLING HIGHWAY MILE 37-60

A reconnaissance geology study was conducted by DOT&PF engineering geologists to aid in the
construction and environmental planning of the future Sterling Highway reconstruction project
covering the wider project area. The report includes general station by station descriptions of soils,
rock, geologic hazards, and preliminary construction recommendations in vicinity to the existing
highway and the alternative highway alignment crossing the Juneau Creek drainage (DOT&:PF,

1989).

1.4.3 RECONNAISSANCE GEOTECHNICAL REPORT, STERLING HIGHWAY MP 37-60

A reconnaissance level geotechnical investigation was conducted by DOT&PF to delineate the
presence of rock versus soil in the general vicinity of the current project alignment area including
completion of test borings and test pits (DOT&PF, 1991).
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2.0 REGIONAL SETTING

2.1 LOCATION

The Sterling Highway MP 45-60 Reconstruction Project is situated in the central Kenai Peninsula in
Southcentral Alaska (Figure 1) and entirely within the Kenai River drainage. The project traverses
mountainous terrain from the beginning of project at the right bank of the upper Kenai River above
its confluence with Skilak Lake, across the lower Juneau Creek Drainage, to the end of the project at
near Quartz Creek at the north shore of Kenai Lake.

2.2 REGIONAL GEOLOGY

The project is situated near the western edge of the Kenai-Chugach Mountains physiographic
province (Wahrhaftig, 1965). The geology in the project vicinity has been mapped as unconsolidated,
poorly differentiated, Holocene age alluvial fan and floodplain, landslide, and glacial-fluvial deposits
comprised of variable boulders, cobbles, gravel, sand, silt, and clay; over Cretaceous age sedimentary
rocks (Tysdal and Case, 1979). The depth of bedrock is highly variable ranging from areas with thick
soil cover near fan deposits to areas with thin soil cover and sporadic bedrock outcrops at the
surface.

Bedrock in the Phase 1B portion of the project has been mapped belonging to one distinct rock unit,
the Valdez Group, consisting of interbedded sandstone and siltstone altered by cataclastic
deformation (Tysdal and Case 1979). Rocks are Late Cretaceous in origin and beds are thin to thick
(Bradley and Wilson, 1998).

During the Pleistocene, glaciers covered the entirety of the Kenai Peninsula and there are numerous
glacial deposits mapped near the project alignment. These deposits generally consist of tills, end
moraines, lateral moraines, and glacial outwash deposits (Coulter et al., 1965). This area is
considered to generally be free of permafrost (Ferrians, 1965). A few small isolated masses of
permafrost may occur at high altitudes, and in lowland areas where ground insulation is high and
ground insolation is low, especially near the border of a permafrost region.

2.3 GENERAL SEISMICITY

This portion of the Kenai Peninsula is characterized by very-high seismicity associated with the
subduction of the Pacific plate under the North American plate; the interface appears to be about
15 to 19 miles below the Cooper Landing area. Since 1899, 46 earthquakes of local magnitude (M,) >
6 (seven with M, > 7) have been catalogued’ with epicenters closer than an approximate 125 miles
radius of Cooper Landing (USGS, 2020). In addition, the 1964 Great Alaska Earthquake (moment
magnitude 9.2; epicenter about 9o miles to the northeast) produced severe seismic shaking lasting
about four minutes, numerous ground fissures, and some surface warping and approximately four
to six feet of subsidence from tectonic displacements (Foster & Karlstrom, 1967; Plafker,1969) in the
Cooper Landing area.

' http://www.earthquake.usgs.gov
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2.4 CLIMATE

The climate in the project vicinity is characterized by generally moderate temperatures with high
winds and precipitation. Table 2-1 summarizes some of the climate data recorded at Cooper Landing,
at the eastern portion of the project.

TABLE 2-1: LOCAL CLIMATE DATA

Characteristic Cooper Landing? (1975 -2012)
Mean Annual Air Temperature, °F 36.0
Mean Monthly Temperature, °F (Min / Max) 17.2 (Jan) /57.1 (July)
Extreme Daily Air Temperature, °F (Low / High) -40 (January) /90 (July)
Mean Annual Precipitation, inches 21.07
Mean Monthly Precipitation, inches (Min / Max) 0.62 (April) / 2.83 (September)
Extreme Monthly Precipitation, inches 9.09 (November)
Mean Total Snowfall, inches (Annual / Max Monthly) 47.0 /10.1 (December)
Extreme Monthly Snowfall, inches 38.0 (November)

NoOTES:
2 http://www.wrcc.dri.edu/summary/climsmak.htmil

Daily mean air temperatures were assumed to vary in a sinusoidal pattern with an amplitude of
about 20.0 °F about a mean of 36.0 °F for thermal evaluations. This model produces mean air freeze
and thaw indices of approximately 1,640 and 3,100 °F-Days, respectively. Further, the design air
freeze and thaw indices, as the average three coldest and warmest seasons over the previous 30
years, are estimated to be about 2,825 and 3,765 “F-Days, respectively.
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3.0 GENERAL SITE CONDITIONS

3.1 TOPOGRAPHY

Topography in the project vicinity generally consists of mountainous terrain, with discrete massive
mountains 5to 10 miles across and 3,000 to 6,000 feet in altitude, separated by a reticulate system
of through valleys and passes one-half to one mile wide that are eroded along joints and cleavage.
The entire area has been heavily glaciated, and the topography is characterized by horns, arétes,
cirques, U-shaped valleys and passes, rock-basin lakes, and grooved and mamillated topography.
(Wahrhaftig, 1965). The project alignment is routed through valleys on the lower flanks of these
mountains.

3.2 SURFACE DRAINAGE

Drainage in vicinity to the project generally flows southward from the mountains, and is routed in
natural channels and conveyed in ditches along the highway embankments to culverts located
sporadically along the existing highway. Drainage from the road surface generally occurs via sheet
flow down embankments and into the surrounding soils. Much of this water infiltrates the
surrounding soils with some flowing to nearby channels and ditches to the Kenai Lake which
bounds the southern limits of the project area.

3.3 VEGETATION

Vegetation within this section of highway consists of coastal western hemlock-Sitka spruce biotic
community (AEIDC, 1976).

In the coastal western hemlock-Sitka spruce biotic community, Sitka spruce with western hemlock,
black cottonwood, or balsam poplar are commonly found on both moderate south-facing and
north-facing slopes. The understory typically includes high and low shrubs generally consisting of
Sitka alder, devil’s club, and willow with a carpet of ferns, mosses, and lichens.

3.4 STATION TO STATION DESCRIPTIONS

Station to station descriptions provide specific detail along the project alignment. Directions such
as “left” and “right” are referenced when facing up the alignment (e.g. from Station 2000+00 to
2001+00). Test boring logs are provided in Appendix B.

3.4.1 STATIONS 2000+00710 2032400

This interval will serve as the transition from the future Juneau Creek portion of the wider Sterling
Highway Reconstruction Project to the Phase 1B (eastern) portion of the project. The highway
alignment in this portion is located on an undeveloped and forested hillside, descending from the
beginning of project to the intersection with the existing highway near station 2034+00. The
alignment crosses primarily coarse-grained soil deposits with occasional natural drainage channels
generally oriented perpendicular to the alignment.

From BOP to approximately Station 2009+00, the alignment is interpreted to be underlain by
granular colluvial soils over possible shallow bedrock. This interpretation is based on review of aerial
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imagery and reconnaissance, as no subsurface investigations were performed in this interval. The
thickness of soil is unknown.

From approximately Station 2009+00 to Station 2032+00, the alignment crosses a broad alluvial
fan. The subsurface in the interval is interpreted to consist of primarily coarse-grained soils
overlying relatively deep bedrock. The soil profile encountered at test borings typically consisted of
a thin organic mat and primarily coarse-grained soil deposits, with some finer-grained deposits at
depth. No bedrock was encountered at test borings in this interval within depths explored (20 to
21.5 feet below ground surface). Additionally, no groundwater was noted on test boring logs,
however, groundwater should be expected near the drainage channels and in isolated areas at
depth perched above fine-grained soils.

3.4.2 STATIONS 2032+00 710 2046400

The project alignment intersects the existing Sterling Highway embankment in this interval. Soil
cuts and occasional rock cuts are exposed along the existing highway. The alignment crosses
existing embankment fill and cuts, overlying coarse-grained soils and variable shallow bedrock.

The embankment section at the test boring located in the highway consisted of 0.3 feet asphalt and
two feet of structural section fill material. Soils in undeveloped areas primarily consisted of a thin
organic mat and coarse-grained soils over variable shallow bedrock, with bedrock exposure
becoming more predominant to the east.

Bedrock was observed exposed in existing cut sections adjacent to the highway around Station
2037450 and Station 2043+00, and bedrock was encountered in test borings at depths ranging from
around 2 feet to greater than 21.5 feet below ground surface. Generally, the deeper soil deposits
were primarily composed of roadway embankment fill materials. Bedrock exposed in cuts was
interpreted to consist of fine-grained graywacke and shale, consistent with the rock of the Valdez
Group (Figure 3-1).

FIGURE 3-1: ROCK OUTCROP NEAR STATION 2043+00
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3.4.3 STATIONS 2046+00 10 2055400

The project alignment is routed over the existing Sterling Highway embankment in this interval.
The alignment crosses existing embankment fill and predominantly coarse-grained soils near the
surface with some fine-grained soils at depth and relatively deep bedrock.

The existing highway embankment at test boring locations consisted of 0.3 feet asphalt and three
to four feet of structural section fill material. Soils in undeveloped areas primarily consisted of a thin
organic mat, overlying two to 3 feet of silt, overlying primarily coarse-grained soils interpreted as
colluvium and alluvial fan deposits. No bedrock was encountered at test borings in this interval
within depths explored (20.5 to 22 feet below ground surface).

From approximately Station 2051+00 to 2055+00, the alignment crosses natural hillside clearings
interpreted to be avalanche shoots. Some finer-grained clayey soils were encountered at depth in
this interval, and wet soils were noted at a depth of 19 feet in one of the test borings.

The existing highway embankment at test boring locations consisted of 0.3 feet asphalt and two
feet of structural section fill material. Soils in undeveloped areas primarily consisted of a thin
organic mat and coarse-grained soils over variable shallow bedrock, with bedrock exposure
becoming more predominant to the east.

3.4.4 STATIONS 2055+00 10 2080400

The project alignment is routed over or adjacent to the existing Sterling Highway embankment in
this interval. Soil and rock cuts are exposed along much of the left side of the existing highway. The
alignment crosses existing embankment fill and cuts, and fine to coarse-grained soil deposits with
variable shallow bedrock.

The existing highway embankment at test boring locations consisted of 0.2 to 0.3 feet asphalt and
one to more than five feet of structural section fill material, with both coarse and fine-grained soils
underlying the embankment and bedrock encountered at depths ranging between 5.5 to more than
22 feet. Soils at test boring locations in undeveloped areas consisted of around one-foot of organic
deposits, overlying silt and variable shallow bedrock or coarse-grained colluvial deposits.

Bedrock was observed exposed in existing cut sections around Stations 2055+50 to 2058+00,
Stations 2059+50 to 2061+50, Stations 2067+50 to 2071+50, and Stations 2072+50 to 2074+00.
Additionally, a natural bedrock outcrop was observed adjacent to the alignment left of Stations
2063+00 to 2063+50. Bedrock was encountered in test borings at depths ranging from around 3
feet to greater than 22 feet below ground surface. Bedrock exposed in cuts was interpreted to
consist of siltstone, fine-grained graywacke, and shale, consistent with the rock of the Valdez Group
(Figure 3-2).
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FIGURE 3-2: ROCK OUTCROP NEAR STATION 2068+00

3.4.5 STATIONS 2080+00 10 2092+00

This interval diverges from the existing Sterling Highway, crossing through a forested hillside with
scattered bedrock outcrops exposed at the surface, and course-grained soil deposits over relatively
shallow bedrock.

Coarse-grained colluvial soils with frequent cobbles and boulders were encountered at test borings
drilled in this interval, and bedrock was encountered at depths ranging between 2 and 5 feet below
the ground surface. Bedrock exposed in cuts was interpreted to consist of lightly metamorphosed
siltstone and sandstone, and shale, consistent with the rock of the Valdez Group (Figure 3-3).

FIGURE 3-3: ROCK OUTCROP NEAR STATION 2083450

Ty T s -
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3.4.6 STATIONS 2092+00 710 2097+00

The project alignment is routed over the existing Sterling Highway embankment in this interval.
The alignment crosses existing embankment fill and coarse grained-soil deposits, with some soil
cuts left of the existing highway, and variable shallow bedrock.

The embankment at the one test boring location within the existing highway in this interval
consisted of 0.2 feet asphalt and 2.5 feet of structural section fill material, overlying coarse-grained
soil deposits containing cobbles and boulders, interpreted to be colluvium. Bedrock was
encountered at a depth of around 20 feet at the test boring.

3.4.7 STATIONS 209740070 2115400

This interval diverges from the existing Sterling Highway, crossing through an undeveloped and
forested hillside with course-grained soil deposits over relatively shallow bedrock, and few bedrock
outcrops exposed at the surface.

Coarse-grained colluvial deposits with frequent cobbles and boulders were encountered at test
borings drilled in this interval, and bedrock was encountered at depths of zero to eight feet below
the ground surface. Bedrock exposed in cuts near this alignment was interpreted to consist of
primarily slate consistent with the rock of the Valdez Group (Figure 3-4).

FIGURE 3-4: ROCK OUTCROP RIGHT OF STATION 2086+00

3.4.8 STATIONS 2115400710 2136+00

The project alignment descends from a forested hillside and converges with the existing Sterling
Highway alignment in this interval, to the end of project. The alignment crosses primarily coarse-
grained soil deposits and relatively deep bedrock in this interval.
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This portion of the alignment enters the Quartz Creek valley, with the subsurface generally
consisting of deep, coarse-grained alluvial deposits. Soils consist of sand and gravel with variable
silt content. No bedrock was encountered within test borings advanced within this interval, nor is
bedrock anticipated to exist near the ground surface in this area.

The embankment at the one test boring located within the existing highway in this interval
consisted of 0.2 feet asphalt and 2 feet of structural section fill material, overlying coarse-grained
soil deposits, interpreted to be alluvium. Groundwater was not noted on the log, but wet soils were
interpreted at a depth of 16 feet below the pavement surface.

3.5 BEDROCK STRUCTURE

Discontinuities observed in the project area included foliation, and joints. The tectonic forces
causing the accretion of the Valdez Group rocks resulted in regional foliation striking generally east-
west with a near vertical dip. Tectonic forces resulted in plastic deformation of the argillite and
phyllite as evidenced by closely spaced, wavy textures exhibiting flow structures around graywacke
and chert inclusions. The graywacke appeared to break brittlely, and the foliation could often only
be distinguished from other joints by their orientation. In addition to foliation, a near vertical joint
set, orthogonal to the foliation was noted in the area. Several narrow shear zones or zones of
weathered rock were observed during the mapping effort. These zones typically paralleled the
foliation or joint sets.

Figure 3-5 presents a stereonet graphic representation (equal area, lower hemisphere pole plot) of
rock discontinuity data collected in the project area. The shaded contours represent the probability
of occurrence of a discontinuity in a particular orientation. The data shows five major joint sets and
numerous randomly occurring joints. The random joints were variable, but were generally of low
persistence.

FIGURE 3-5: STEREONET OF GEOLOGIC DISCONTINUITY DATA

‘ Symbol Feature |
° Pole Vectors |

Color Density Concentrations
0.00 - 1.50
1.50 - 3.00
3.00 - 450
4.50 - 600
6.00 - 7.50
7.50 - 9.00
9.00 - 1050

1050 - 12.00

12.00 - 13.50

13.50 - 15.00

Maximum Density | 14.48%
Contour Data | Pole Vectors
‘Contour Distribution | Fisher

‘Counting Cirde Size | 1.0%

Plot Mode | Pole Vectors
Vector Count | 177 (177 Entries)
Hemisphere | Lower
Projection | Equal Angle

May 2020 Page 10 R&M No. 2747.02



SUNRISE TO SKILAK LAKE RD
PHASE 1B

GEOTECHNICAL DATA REPORT
STERLING HIGHWAY MP 45-60

The characteristics of the major joint sets and a summary of the major discontinuity groups is
included in Table 3-1.

TABLE 3-1: SUMMARY OF MAJOR DISCONTINUITY SETS

Valdez Group
Property
Set1l Set2
Type Foliation Joint
Dip 70°+20° 85°+15°
Dip Direction 99°+30° 194°+10°
Very Low to

Persistence

Medium

Low to Medium

Spacing

Extremely Close

Very Close to

towide Medium
Rogghn ess Smooth to Rough
(4 inches) Rough
R S
Aperture Closed Closed
Filling None Some Calcite
Water Dry to Damp Dry

3.6 GROUNDWATER CONDITIONS

Groundwater was generally not encountered within the depths explored for the project test borings
in the Phase 1B alignment, with a few exceptions:

e Groundwater was encountered at a depth of 17.5 feet at test boring TH19-2089 (near Station
2116+20).

e Various wet soil conditions were noted on several test borings across the project alignment.
Wet soils were typically associated with either: lenses of fine-grained soil within primarily
course-grained deposits, indicating potential perched groundwater conditions; or, near the
base of test borings, indicating groundwater near the completion depth of select test
borings.

e the project alignment crosses several existing intermittent to perennial drainage channels,
and shallow groundwater may occur in vicinity to existing drainage channels.

The groundwater table is expected to fluctuate seasonally as it is affected by seasonal frost
penetration, snow melt, and rain events.
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4.0 FIELD INVESTIGATION METHODS

4.1 TEST BORINGS

Thirty-three test borings were completed for the Phase 1B subsurface investigation program. R&MW
prepared the exploration plan for drilling, including selection of proposed test boring locations and
target completion depths for each location. DOT&PF personnel performed the drilling, including
selection of final test boring locations and sampling and logging of the test borings.

Proposed test boring locations were staked by R&M using mapping grade global positioning system
(GPS) units. Final test boring locations, where offset from proposed locations, were recorded by
DOT&PF personnel using recreational grade GPS units. Surface elevation at each test boring
location was interpolated by the civil design team using the final GPS coordinates and the project
topographic map being prepared by R&M as part of civil design. Tables 4-1 through 4-2 present a
summary of the test borings performed for the Phase 1B subsurface investigation. Final, recorded
test boring locations are illustrated relative the existing and proposed Sterling Highway alignments
in Appendix A on Drawings A-02 through A-os.

Test boring and sampling operations were performed in Fall 2019 by DOT&PF drilling crews using
DOT&PF drilling equipment. Central Region DOT&PF personnel completed test borings with a seven
character identifier (e.g. TH19-20) as the Test Boring Number (Tables 4-1 through 4-2). Northern
Region DOT&PF personnel completed test borings with a nine character identifier (e.g. TH19-20571)
as the Test Boring Number (Tables 4-1 through 4-2). DOT&PF Central Region crews used a truck-
mounted CME-75 drilling rig, and DOT&PF Northern Region crews completed test borings used a
track-mounted CME-8so0 drilling rig.

Soil test borings were advanced using continuous flight, approximately 3.25-inch inside diameter
(1.D.) hollow stem auger. Disturbed samples were collected using split-spoon samplers and a
standard penetration test incorporating a standard diameter split-spoon. The standard penetration
test was performed using a1.4-inch inside diameter I.D., 2.0-inch outside diameter (O.D.) split-spoon
sampler advanced with a 140-pound automatic drop-hammer falling 30 inches. The penetration
resistance, defined as the number of blows (N-value) required to drive the sampler the final 12 inches
of an18-inch interval or middle 12 inches of a 24-inch interval, provides an indication of the in-place
consistency of unfrozen soils. The blows for each 6-inch interval are recorded on the logs.

Rock test borings were advanced using triple-tube NQ (approx. 17/8 —inch core) wireline diamond
bit coring methods following ASTM D 2113.

Test borings were either completed at their target depths or at refusal on presumed cobbles,
boulders, or bedrock. Test boring meeting refusal on presumed cobbles or boulders or bedrock at
shallow depth were often reattempted at offset locations with similar results. Some test borings
were advanced into bedrock confirming bedrock depth, but the condition causing auger refusal in
some instances was undetermined.

Recovered soil and rock samples were visually classified in the field following the Alaska Field Guide
for Soil Classification (DOT&PF, 2003a) and the Alaska Field Rock Classification and Structural
Mapping Guide (DOT&PF, 2003b). Soils recovered in the field were visually described following
ASTM D 2488 and sealed in plastic bags. Samples were returned to the R&M laboratory in Anchorage
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for further examination, testing and storage. Final soil descriptions are based on laboratory results
and ASTM D 2487 classifications.

A key to the test boring log, general notes, an example of a typical log, and project logs of the test
borings are provided in Appendix B.

Photographs of the recovered rock core for this project are provided in Appendix E.
4.2  BEDROCK STRUCTURE MAPPING

Bedrock structure mapping for the Phase 1B section of the project was conducted during the period
of October 2 through October 3, 2019. Field mapping and data collection was performed by an
experienced R&M geologist and geotechnical engineer utilizing a geologic stratum “Clar” compass.
Rock mapping was performed to measure and record the following structure type, location, dip
angle, dip direction, and discontinuity characteristics. Approximately 177 separate readings from 14
distinct exposures were obtained from bedrock surfaces within the project site. The following
discontinuity data were recorded:

e Type e Orientation
e Shape e Roughness
e Spacing e Weathering
e Persistence e Aperture
e Infill e Location

Rock Structure Mapping Data for each reading are presented in Appendix D on Drawings D-01
through D-03. The rock mapping effort was focused on the faces of rock cuts along the existing
highway. Rock mapping used a recreational grade GPS unit to record the general locations of rock
mapping observations.

4.3 BEDROCK LOCATION MAPPING

Bedrock outcrop and possible/shallow bedrock location mapping presented on Drawings A-02
through A-os are the result of aerial photography interpretation. Test Borings available from the
2019 investigation performed by DOT&PF were used to assist aerial interpretation. An R&M field
visitin 2019 (described in Section 4.2, above) included limited bedrock outcrop mapping, which were
also used to assist aerial interpretation. This mapping has not been ground-truthed or investigated
with test borings or other subsurface investigation methods. Given the uncertainty resulting from
the sparse data available regarding actual bedrock depth and the mapping methods used, this
bedrock mapping is likely to contain significant inaccuracy. Inaccuracy may include areas of
bedrock outcrops and possible/shallow bedrock that have not been identified or that were
identified incorrectly. Additional investigation would be necessary to improve the accuracy of
this mapping product.
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STERLING HIGHWAY MP 45-60 PHASE 1A
TABLE 4-1: TEST HOLE SUMMARY DRAWING A-02 AND A-03 (ARRANGED WEST TO EAST)
Drawing Test Boring DOT&PF Elevation Total Depth Bedrock Groundwater Fill Depth . . Coordinates (NAD 83)
Number Number Region (Feet) (feet) Depth (feet) Depth (feet) (feet) e Sett o Latitude Longitude
TH19-2073 Northern 5771 215 N.E. N.E. Off-road 2013+46 19RT 60.49617 -149.78231
A02 TH19-2074 Northern 523.7 20.0 N.E. N.E. Off-road 2014+35 360R 60.49521 -149.78212
TH19-2075 Northern 587.8 215 N.E. N.E. Off-road 2019+19 43RT 60.49586 -149.77919
TH19-2076 Northern 5441 215 215 N.E. Off-road 2021+67 223RT 60.49528 -149.77794
TH19-2072 Northern 570.9 21.0 N.E. N.E. Off-road 2023+61 21RT 60.49577 -149.77673
TH19-2068 Northern 506.4 21.0 N.E. N.E. Off-road 2028+88 125RT 60.49537 -149.77386
TH19-2069 Northern 5211 20.0 N.E N.E. Off-road 2029+25 12RT 60.49567 -149.77361
TH19-2070 Northern 505.8 21.0 N.E. N.E. Off-road 2030+74 49RT 60.49544 -149.77280
TH19-2071 Northern 535.9 215 N.E. N.E. Off-road 2033+08 6RT 60.49561 -149.77149
A03 TH19-10 Central 544.1 20.2 20.22 N.E. 2.5 2039+25 13RT 60.49546 -149.76808
TH19-2078 Northern 577.9 5.9 5.5 N.E. Off-road 2042+87 72LT 60.49562 -149.76604
TH19-2079 Northern 586.6 10.7 10.5 N.E. Off-road 2041+69 99LT 60.49572 -149.76668
TH19-2077 Northern 578.5 4.0 3.5 N.E. Off-road 2042+98 72LT 60.49562 -149.76598
TH19-13 Central 574.1 22.0 N.E. N.E. 4.5 2049+25 21RT 60.49516 -149.76258
TH19-2080 Northern 619.8 20.5 N.E. N.E. Off-road 2051+76 94LT 60.49531 -149.76107
TH19-15 Central 5951 22.0 N.E. N.E. 3.5 2054+30 29RT 60.49478 -149.75991
NoTEs:
a Test boring log indicates refusal on possible bedrock or a possible boulder
N.E. = Not Encountered
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TABLE 4-2: TEST HOLE SUMMARY DRAWINGS A-04 AND A-05 (ARRANGED WEST TO EAST)
Drawing Test Boring DOT&PF Elevation Total Depth Bedrock Groundwater Fill Depth Proi . Coordinates (NAD 83)
Number Number Region (Feet) (feet) Depth (feet) Depth (feet) (feet) e Latitude Longitude
TH19-16 Central 601.4 22.0 N.E. N.E. 2.5 2059+34 31RT 60.49423 -149.75738
TH19-2081 Northern 636.0 4.7 4.7 N.E. Off-road 2060+41 88LT 60.49438 -149.75654
TH19-2082 Northern 634.8 3.8 3.8 N.E. Off-road 2060+25 87LT 60.49440 -149.75662
TH19-18 Central 590.6 20.5 N.E. N.E. 3.0 2064+41 40RT 60.49350 -149.75502
A-04 TH19-21 Central 553.2 7.1 5.5 N.E. 2.5 2074+42 39RT 60.49197 -149.75042
TH19-22 Central 5325 22.0 N.E. N.E. 5.0 2079+36 37RT 60.49122 -149.74814
TH19-2083 Northern 633.9 75.8 1.5 N.E. Off-road 2080494 72LT 60.49123 -149.74707
TH19-2084 Northern 606.4 75.0 5.0 N.E. Off-road 2086+31 31LT 60.49031 -149.74474
TH19-2085 Northern 582.9 75.0 5.0 N.E. Off-road 2089+76 27LT 60.48977 -149.74317
TH19-26 Central 487.1 22.0 N.E. N.E. 5.0 2094+32 4RT 60.48900 -149.74117
TH19-2086 Northern 529.9 75.0 5.0 N.E. Off-road 2099+79 19LT 60.48821 -149.73859
TH19-2087 Northern 476.5 22.0 8.0 N.E. Off-road 2104+54 10LT 60.48747 -149.73643
TH19-2091 Northern 549.0 40.0 0.0 N.E. Off-road 2109+36 9RT 60.48676 -149.73417
A0S TH19-2090 Northern 505.2 50.0 8.0 N.E. Off-road 2114+38 103RT 60.48673 -149.76141
TH19-2088 Northern 470.8 25.0 N.E. N.E. Off-road 2116+18 27RT 60.48635 -149.73047
TH19-2089 Northern 470.4 25.0 N.E. 175 Off-road 2116+21 31RT 60.48634 -149.73045
TH19-33 Central 469.4 22.0 N.E. N.E. 2.5 2121+05 22RT 60.48656 -149.72777
NOTES:
a Test boring log indicates refusal on possible bedrock or a possible boulder
N.E. = Not Encountered
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5.0 LABORATORY TESTING PROGRAM

Select samples were submitted for analysis at the R&M material testing laboratory in Anchorage
while other select samples were submitted for uniaxial compressive strength testing to Kleinfelder
in Sacramento. The laboratory testing program was developed to provide data on important
material characteristics necessary for engineering design and construction. Laboratory tests
performed on soils consisted primarily of measuring key index properties for the purpose of
classification. Laboratory testing was performed in accordance with the ASTM, AASHTO, and ATM
standards tabulated in Table 5-1 (DOT&PF, 2019; AASHTO, 2019; and ASTM, 2019).

TABLE 5-1: LABORATORY TESTING

Test Designation Description
ASTM D 4227 Particle size analysis of soils (sieve and hydrometer)
ASTM D 2216 Laboratory determination of water content of soil and rock by mass
ASTM D 2487 Classification of soils for engineering purposes
ASTM D 2488 Description and identification of soils (visual-manual procedure)
ASTM D 2974 Percent organic matter in soils by ignition
ASTM D 4318 Liquid limit, plastic limit, and plasticity index of soils
ASTM D 5731 Determination of the Point Load Strength Index of Rock
ASTM D 7012 Compressive Strength and Elastic Moduli on Intact Rock Core
AASHTO T96 Los Angeles Abrasion of Large-Size Coarse Aggregate
AASHTO T104 Sodium Sulfate Soundness

ATM 313 Degradation Value of Aggregates

NoTES
# ASTM 422 was not reapproved following the 2016 calendar year designation.

In addition to the Unified Soil Classification System (USCS), samples that underwent particle size
analysis and limited samples that were scheduled for a visual-manual classification were given a
USCS classification based on the ASTM D 2487 and ASTM D 2488 USCS method, respectively. The
classification method (USCS) is presented on the log of test boring and laboratory data summary
for those respective samples tested. When the USCS classification was estimated, the estimated
classification symbol is followed by an asterisk (*) on the laboratory data summary.

The Unified Soil Classification System is presented in Appendix C on Drawing C-o1. Laboratory
testing results summaries are provided on Drawings C-02 through C-o5. Point load strength testing
results summaries are provided on Drawings C-06 though C-09. Uniaxial compressive strength
testing results are provided in Appendix C following the summaries.

It should be noted that the size of the gravel particles in the samples obtained with a 1.4-inch I.D.
spilt-spoon sampler is limited by the size of the opening of the sampler, therefore the sample is thus
not necessarily representative of the coarse gravel fraction.
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6.0 CONCLUSIONS

The following conclusions are based on data collected from literature searches, report reviews, site
reconnaissance by R&M and test boring logs by DOT&PF. Geotechnical data for the Sterling
Highway MP 45-60, Sunrise to Skilak Lake Phase 1B (MP 45-46.5) reconstruction project reveal that:

1.

The project alignment is located within the Kenai-Chugach Mountains physiographic
province and generally situated in valley bottoms or on the lower flanks of the Kenai
Mountains.

Identified geological hazards include earthquakes (i.e. strong ground shaking and
liquefaction), potential shallow groundwater, flooding/erosion at existing drainage
channels, avalanches, slope instability, and rockfall.

Aside from the existing roadway, the site is heavily vegetated with a combination of Sitka
spruce with western hemlock, black cottonwood, or balsam poplar with an understory of
Sitka alder, devil’s club, and willow.

Depth to bedrock is highly variable across the project alignment, with portions of the
alignment routed over variable shallow bedrock, existing rock cuts, and surface outcrops,
and deep soil conditions underlying other portions of the alignment.

Groundwater was generally not encountered, or noted on logs, in test borings drilled as part
of this project. However, relatively shallow perched groundwater may exist under portions
of the alignment, and groundwater should be anticipated in vicinity to existing drainage
channels. The groundwater table is expected to fluctuate seasonally and is affected by
seasonal frost penetration, snow melt, rain events and changes to the level of associated
creeks and sloughs.

Permafrost was not interpreted within any of the DOT&PF test borings to the total depth
explored nor is it anticipated to underlie the project alignment.
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7.0 CLOSURE

The interpretation of geotechnical conditions along with the conclusions and recommendations
presented in this report are based on our understanding of the project requirements, geologic
reconnaissance, test boring explorations, and other pertinent information listed herein. Significant
alteration of any of these concepts or project scope could affect the foregoing interpretations.
Additionally, because subsurface characteristics can change sharply within a given area, and with
the passing of time, the possibility exists that important subsurface conditions not disclosed by this
field investigation may be discovered during construction. Should this situation occur, the influence
of the new information on the present interpretations should be evaluated without delay.

R&M Consultants, Inc. performed this work in a manner consistent with the level of skill ordinarily
exercised by members of the profession currently practicing under similar conditions. No warranty,
express or implied, beyond exercise of reasonable care and professional diligence, is made. This
report is intended for use only in accordance with the purposes of study described within.

We appreciate the opportunity to perform this geotechnical investigation. Should you require
further information concerning the investigation or this report, please contact us at your
convenience.

Sincerely, ™ S N
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LEGEND TEMPLATE 2008LOGLEGEND.GPJ DATA TEMPLATE 02-01-08.GDT 3/12/08

Station / Location: (Station, Lat./Long.)

STATE OF ALASKA DOT&PF
Statewide Geotechnical Services
Geology Section

LOG OF TEST HOLE

PROJECT NUMBER :
PROJECT : TEST HOLE EXPLANATION 2009

Equipment Type: Total Depth: 19.0 ft

HOLE # LEGEND

Offset: Offset Location if applicable Hole Type: Date; 3/12/2009 -
Elevation: Elevation Field Crew: Driller, Helper Geologist:
Sample Data Ground Water Data Weather: This section is for weather notes
2 |3l § -,,EB o 2 Dlspth in (i) 15.8
IE & 8 iz =) - 8 lel 5. Time 10:00
- |2 (_;) 2|z g 2 |g,E 5 g Date 3112108
8 IE(2(215/8] § |5|28 3| 5 | Smw 2
o o@|zZicl 0 [0S0 w 0 SUBSURFACE MATERIAL
9 SOIL GRAPHIC AND SOIL TYPE EXPLANATION All graphics are generic :
op  FRON representations of soil type and do not match soils as seen in-situ. n 0.5
§ = s 0 g hGRAVEL (GP) 110
Gw GRAVEL (GW) [
SP ‘| SAND (SP) ’
X SW  [ri[ SAND (SW) 2
ML V7] SILT (ML) 25
& MH [/ SILT (WH) il
cL CLAY (CL) 33
% 7 CH CLAY (CH) 40
PT [==]| ORGANICS OR PEAT(PT) A
g “Cobbles or Boulder Location with approximate strata contact 3
[ICE or Frozen Soil Interval T T T T T TTTTT AR
& 5 TRANSITIONAL SOIL CHANGE 6.0
£ :
5 | )| WEATHERED BEDROCK(Strength Grade, Weathering Grade) 83
[ g BEDROCK (Strength Grade, Weathering Grade) 0
— j-J — —
@ SAMPLE DATA EXPLANATION &3
81 lsl3
f— 2 Standard Penetration Test Split Spoon Sample 1.4" ID x 2" OD with 140 Ib, Hammer
gd 2] [ Split Spoon Sample 2.0" ID x 2.5" OD with 340 Ib. Hammer
3 Split Spoon Sample 2.5" ID x 3" OD with 340 Ib. Hammer
— 9.5
0] F- e RSN G e o Rt
: TH STAN N TEST SAMPL 1.4" D,
Auger Cuttings Grab Sample | 5. 55 USINGJA CME AUTOHAMMER WITH 140 Ib. HAMMER ANDTSU'
— Excavator Bucket Grab Sample| PREEFALL LATEST EDITION AASHTO T 206 (ASTM D1586).
s SS = BLOW COUNT w/ 2" ID, 2.5° OD SAMPLER DRIVEN BY A 340 Ib, CME
| Rock Core AUTOHAMMER wi A 30" FREEFALL.
- Shelby Tube thin wall 3" OD | e = 5Low coUNT wi 25' D, 3" OD SAMPLER DRIVEN BY A 340 b, CME
Modified Shelby Tube (size) AUTOHAMMER WITH A 30" FREEFALL
— AN ASTERISK IN THE N-VALUE COLUMN INDICATES SAMPLER REFUSAL.
No Recovery REFUSAL DEFINED AS 50 OR MORE BLOWS PER 6" INCREMENT, 100
134 — ! TOTAL BLOWS, OR NO MOVEMENT OBSERVED WITH 10 SUCCESSIVE
Sample Not Tested or Retained| sLows.
[} Field Weighted Sample AN "X" IN THE N-VALUE GOLUMN INDICATES NO VALID SPT.
4 Undisturbed Sample
[ Vane Shear Test: Vane Diameter =X", Vane Height = X", Vane Shear Undisturbed
1549 +— Torque=X ft.-lbs., Vane Shear Remolded Torque=X ft.-Ibs.
h 4 Observed Groundwater, initial 153
189 SAMPLE TEST RESULTS EXPLANATION 159
Boulders = > 12" Plasticity Index (PI) = % or Nonplastic (NP)
17 - Cobbles = 3" to 12" Liquid Limit (LL) = % or No Value (NV)
Gravel = #4 to 3" Degradation = Dimensionless Number
Sand = #200 to #4 LA Abrasion = % Loss
Silt/Clay (P200) = <#200 Sodium Sulfate (Cse or Fine) = % Loss
18 4 Clay = <0.0075 Size Max. Dry Density = Pounds Per Cubic Foot
Natural Moisture Content = % Optimum Moisture = %
1 Organic Content = % il
& B?QH Notes: :

This section is for drilling notes and additional equipment descriptions

[C] cME Auto Hammer [] cathead Rope Method

Sheet Number 1 of 1

MARCH 2009
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A USCS TEST HOLE LOG STERLING HIGHWAY MP 45 TO 60 RECONSTRUCTION ON-ROAD TEST HOLES.GPJ DATA TEMPLATE 2018.GDT 11/19/19

STATE OF ALASKA DOT&PF
Statewide Materials
Geology Section

Station / Location: 2039+25
Offset: 13R
Elevation: 544.1 ft

LOG OF TEST HOLE

PROJECT NUMBER : 7530140000
PROJECT : Sterling Highway MP 45 to 60 Reconstruction
LATITUDE : 60.49546, LONGITUDE : 149.76808

Equipment Type: CME 75 Truck
Hole Type: 6.5 inch OD Hollow Stem Auger
Field Crew: B. Coke and T. Babin

Total Depth: 20.2 ft
Date: 9/23/19 - 9/23/19
Geologist: T. Weiss

HOLE # TH19-10

Sample Data Ground Water Data Weather: Partly cloudy / 48 degrees
= - [ S o Depth (ft.) | Not Observed
2 E 5 E '% 5 2 Time Surface: on road
[S = | o o by o N Q
s |2[8|222|8 2 |8at g & [
2 |=|2|8|€€|8 £ g1 O 3 8 = Symbol
o |El8|2|gs3|@ © c| NS 2 B
o el e Gl Rl e B L e SUBSURFACE MATERIAL
0 Asphalt Concrete 2.5 inches /1 Og
- Unbound Asphalt Blend (FILL) black, dry to moist, Unbound asphalt blended with sand and 0.
Y, gravel 1.3
SP-SM [ 1:2/ SAND with Silt and Gravel (FILL) (SP-SM) brown, moist 1.4
2 | Fabric
3 s \ ] SM "| SILTY SAND with Gravel (SM) brown, fine grained sand, moist SW-163 Moisture=10.7%, 25
7 | USCS from lab: SM
o |13 w163 SPT
1 | / \
> ] 0 \ GM ; SILTY GRAVEL with Sand, Cobbles and Boulders (GM) grayish brown, moist SW-164 >0
9 sample combined with SW-165 for lab testing, Moisture=6.7%, USCS from lab: GM
6 10 | 19 pw-te4 SPT
16
7 - — — M-
12 \
8 ] I
"9 1 46 Jsw-165 SPT
045 27
%" 36 || / \
104 51— - '
?/; 23 . SW-166 sample combined with SW-167 for lab testing, Moisture=5.5%, USCS from lab:
GM
11 % 3 62 [SW-166] SPT
|26
33
129 — — —
13
14 14.0
571 W ]
IS ist to wet 15.5
16 - * w178 SPT moistiowe
| poa
179 — — —
18
19
207 sor2+| — SPT == BO]? \ Refusal on boulder or bedrock /1202
202

|X| CME Auto Hammer |:| Cathead Rope Method

[X] 140 1b hammer with 30 in. drop ~ [_] 340 Ib hammer with 30 in. drop

Sheet Number 1 of 1




LOG OF TEST HOLE HOLE # TH19-13

A USCS TEST HOLE LOG STERLING HIGHWAY MP 45 TO 60 RECONSTRUCTION ON-ROAD TEST HOLES.GPJ DATA TEMPLATE 2018.GDT 11/19/19

STATE OF ALASKA DOT&PF PROJECT NUMBER : 7530140000
Statewide Materials PROJECT : Sterling Highway MP 45 to 60 Reconstruction
Geology Section LATITUDE : 60.49516, LONGITUDE : 149.76258
Station / Location: 2049+25 Equipment Type: CME 75 Truck Total Depth: 22.0 ft
Offset: 21R Hole Type: 6.5 inch OD Hollow Stem Auger Date: 9/23/19 - 9/23/19
Elevation: 574.1 ft Field Crew: B. Coke and T. Babin Geologist: T. Weiss
Sample Data Ground Water Data Weather: Sunny / 53 degrees
= - [ S o Depth (ft.) | Not Observed
2 E 5 > E % 5 %_ Time Surface: on road
L 13(3|eles|8 o |of &R & [om
£ [2|2|3|2€/3 = |2/18% &l O |—
S 5|2I5(55(8 £ |5|2d 5| 5 [
o el e Gl Rl e B L e SUBSURFACE MATERIAL
0 Asphalt Concrete 3 inches A 00
1 - Unbound Asphalt Blend (FILL) black, dry to moist, Unbound asphalt blended with sand and 0.3
| 7\ gravel 1.2
- SM- 122" STLTY SAND with Gravel, Cobbles (FILL) (SM) grayish brown, moist 20
3 1 e l \ ] 1 SW-168 p200=13%, Sa=50%, Gr=37%
E 175 22 [SW-168) SPT
4 3 _
s N N | sm [a.] ORGANIC SILTY SAND with Gravel (SM) grayish brown, moist 45
4 . 0| SW-169 Moisture=10.3%, Org=6.8% 55
6 ‘7‘ 11 lsw-169 SPT SM ) SILTY SAND with Gravel, Cobbles (SM) grayish brown, moist ’
74 B — L :
g IR \ 1GP-GM PRE2] GRAVEL with Silt and Sand, Cobbles (GP-GM) grayish brown, moist SW-170 p200=12%, 73
13 ] Sa=43%, Gr=45%
E 1 |27 w170 SPT
’1 bs o /\
104 81— — . - 139 a3 19 > 10.0
Z110 SM "| SILTY SAND with Gravel (SM) gray, dry to moist SW-171 p200=13%, Sa=51%, Gr=36%,
El3 | Moisture=4.8%
114 2 27 [SW-171 SPT
2l
2
PRE LR - / \
13
14
15 _ 7 \ GM 2\.; "y SILTY GRAVEL with Sand, Cobbles (GM) gray, moist SW-172 sample combined with 150
12 D7 SQ SW-173 for lab testing, Moisture=5.5%, USCS from lab: GM
16 10 | 2 W72 SPT -
742 L / \
18
19
L
12
21 . 24 [SW-173 SPT
1 ’ . 21.5
» 10 || I\ moist to wet 220
X] cME Auto Hammer [J cathead Rope Method [X] 140 Ib hammer with 30 in. drop ~ [_] 340 Ib hammer with 30 in. drop Sheet Number 1 of 1




Station / Location: 2054+30
Offset: 29R
Elevation: 595.1 ft

STATE OF ALASKA DOT&PF
Statewide Materials
Geology Section

LOG OF TEST HOLE

PROJECT NUMBER : 7530140000
PROJECT : Sterling Highway MP 45 to 60 Reconstruction
LATITUDE : 60.49478, LONGITUDE : 149.75991

Equipment Type: CME 75 Truck
Hole Type: 6.5 inch OD Hollow Stem Auger
Field Crew: B. Coke and T. Babin

Total Depth: 22.0 ft
Date: 9/23/19 - 9/23/19
Geologist: T. Weiss

HOLE # TH19-15

Sample Data

Ground Water Data Weather: Partly cloudy / 53 degrees

A USCS TEST HOLE LOG STERLING HIGHWAY MP 45 TO 60 RECONSTRUCTION ON-ROAD TEST HOLES.GPJ DATA TEMPLATE 2018.GDT 11/19/19

— [ S o Depth (ft.) | Not Observed
° |8 |= S o c| & .
§ g § e > E 3| & [ Time Surface: on road
= |2|0|8|eg|g o (o = | 8 Date
£ | = 5| 2e< 3 =% SN o O
S I2(3(2(5E15 £ [5G4 8 5 [om
o el e Gl Rl e B L e SUBSURFACE MATERIAL
0 Asphalt Concrete 3 inches A 00
1 Unbound Asphalt Blend (FILL) black, dry to moist, Unbound asphalt blended with sand and (1)8
] SM I\ gravel :
) SILTY SAND with Gravel (FILL) (SM) grayish brown, moist
3 4 I brown SW-174 p200=15%, Sa=56%, Gr=29%, Moisture=7% 23
5 SR
9 [SW-174 [
4 4 WA SPT SP-SM [{{§iii§} SAND with Silt and Gravel, Cobbles (SP-SM) brown, moist 33
6 . /
5 4 . \ I SW-175 Refusal on cobble, Moisture=7.3%
6 176 23 |SW-175 SPT
6.5
0/1"
74 B — L
g 2 \ 1 oM 1 Slightly Organic SILTY GRAVEL with Sand, Cobbles (GM) tan, dry to moist SW-176 73
2 sample combined with SW-177 for lab testing, Moisture=11.2%, Org=3.1%, USCS from lab:
0 5 7 [SW-176 SPT GM
6
104 81— - /
216 I >< ] SW-177 Refusal on cobble
£ 10| * [sW-177 SPT y
1142
? 50/5" L L\
S 11.5
1242
g 12.5
13 4 less gravel
14 _ ML SANDY SILT with Gravel (ML) tan, moist 135
571 5 4 SW-178 Moisture=11.9%, USCS from lab: ML
16 ;g 46 [SW-178] SPT
174 B
18
19
20 _ L CL GRAVELLY CLAY with Sand (CL) gray, moist 19:5
| 10 SW-179 Moisture=11.7%, USCS from lab: CL
21 ;i 34 [SW-179) SPT
” 22 - 22.0
X] cME Auto Hammer [J cathead Rope Method [X] 140 Ib hammer with 30 in. drop ~ [_] 340 Ib hammer with 30 in. drop Sheet Number 1 of 1




LOG OF TEST HOLE HOLE # TH19-16

A USCS TEST HOLE LOG STERLING HIGHWAY MP 45 TO 60 RECONSTRUCTION ON-ROAD TEST HOLES.GPJ DATA TEMPLATE 2018.GDT 11/19/19

STATE OF ALASKA DOT&PF PROJECT NUMBER : 7530140000
Statewide Materials PROJECT : Sterling Highway MP 45 to 60 Reconstruction
Geology Section LATITUDE : 60.49423, LONGITUDE : 149.75738
Station / Location: 2059+34 Equipment Type: CME 75 Truck Total Depth: 22.0 ft
Offset: 31R Hole Type: 6.5 inch OD Hollow Stem Auger Date: 9/24/19 - 9/24/19
Elevation: 601.4 ft Field Crew: B. Coke and T. Babin Geologist: T. Weiss
Sample Data Ground Water Data Weather: Partly cloudy / 45 degrees
— [ S o Depth (ft.) | Not Observed
D | 8= Q o c| L .
§ g § . e > E S é‘ Time Surface: on road
~ |20 |5|20(2 Q LY = c| = Date
£ |= 5|22 3 S ol Ny o O
AHHEE G =
o |e@zl0zix) O 020 un 0 SUBSURFACE MATERIAL
0 Asphalt Concrete 2.5 inches A 00
i Unbound Asphalt Blend (FILL) black, to moist, Unbound asphalt blended with sand and 0.3
1 : 1.0
] SP-SM \ gravel :
| SAND with Silt and Gravel, Cobbles (FILL) (SP-SM) grayish brown, moist
2 -
1 [ ERSY /' Organic SILTY SAND with Gravel (SM) gray, moist SW-180 Moisture=5.6%, Org=4.9% 25
3 - Org gray. &=
{1 22 fsweisg SPT '
4 11
| 6 - [\
T s I \ 1 SW-181 p200=13%, Sa=48%, Gr=39%, Org=5.3% 55
6 Z 14 |[SW-181 SPT 3
77 — ] ] nys
g | 10 l _GW—GM { GRAVEL with Silt and Sand, Cobbles (GW-GM) black to gray, moist to wet SW-182 73
8 p200=9.6%, Sa=40%, Gr=50%, Moisture=5.8%
20 |28 W82 SPT
77 7
104 % : N : CL CLAY (CL) gray, moist to wet, possible high plasticity 9:3
Z[s3 I SW-183 Moisture=49.3%, USCS from lab: CL
£
114 & Pl fsworss SPT
é 2
2
PR JEN | / \
13 - - - 13.0
| CL ORGANIC CLAY (CL) gray, moist to wet, Drilled relatively loose
14
51 7 sM [557] SILTY SAND with Gravel, Cobbles (SM) gray fo brown, moist SW-184 ppo0=18%, | 1>
27 | Sa=58%, Gr=24%, PI=NP, LL=N/A
16 5q |31 BW-184 SPT
gd e L / \
'8 P with Cobbles 18.0
19
207 \ /] 1 gray SW-185 Moisture=5.9%, USCS from lab: SM 20.0
21 i; 33 |SW-185] SPT
04— ] - 22,0
X] cME Auto Hammer [J cathead Rope Method [X] 140 Ib hammer with 30 in. drop ~ [_] 340 Ib hammer with 30 in. drop Sheet Number 1 of 1




A USCS TEST HOLE LOG STERLING HIGHWAY MP 45 TO 60 RECONSTRUCTION ON-ROAD TEST HOLES.GPJ DATA TEMPLATE 2018.GDT 11/19/19

Station / Location: 2064+41

STATE OF ALASKA DOT&PF
Statewide Materials
Geology Section

LOG OF TEST HOLE
PROJECT NUMBER : 2530140000

HOLE # TH19-18

PROJECT : Sterling Highway MP 45 to 60 Reconstruction
LATITUDE : 60.4935, LONGITUDE : 149.75502

Equipment Type: CME 75 Truck

Total Depth: 20.5 ft

Offset: 40R Hole Type: 6.5 inch OD Hollow Stem Auger Date: 9/24/19 - 9/24/19
Elevation: 590.6 ft Field Crew: B. Coke and T. Babin Geologist: T. Weiss
Sample Data Ground Water Data Weather: Partly cloudy / 49 degrees
= - [ S o Depth (ft.) | Not Observed
2 E 5 > E % 5 %_ Time Surface: on road
S 13|8|28|es5|8 o |o & Nl Dat
s |= : 2le2|3| 2 |g|9a 1RO ate
S 2|22 1E518 & 5|94 §| 3 [ome
o e Gl Al e B L e SUBSURFACE MATERIAL
0 Asphalt Concrete 2.5 inches A 00
- Unbound Asphalt Blend (FILL) black, dry to moist, Unbound asphalt blended with sand and 8;
SM A gravel 1.0
|| Fabric )
2 4 4 SILTY SAND with Gravel, Cobbles (FILL) (SM) brown, moist
5 e \ 4 SW-186 sample combined with SW-187 for lab testing, p200=13%, Sa=53%, Gr=34%, 30
21 SM I\ Moisture=5.6% /| -~
" 26 47 SW-186 SPT | Slightly Organic SILTY SAND with Gravel (SM) brown to black, moist
130 - [\
ST 7 W
18
6 1|20 w7 SPT
10
7 - — — M-
g - N . N\ 1 oL | ORGANIC SILT (OL) gray to black, moist to wet, with thin interbedded peat layers SW-188 73
P Moisture=63.1%, Org=21.7%
S |7 pwess SPT
9 gﬂ 4
z - ] ] 1
10 5 =~ ] GM  FRS/{SILTY GRAVEL with Sand, Cobbles and Boulders (GM) gray, moist SW-189 p200-15%, | 100
£l D705 Sa=37%, Gr=48%, Moisture=10.7%
114 = 31 [SW-189) SPT ~y
2 |20
nd | / \
13
14
159 F— — . . . 15.0
| 11 with Cobbles SW-190 Moisture=7.0%, USCS from lab: GM
1 |V 32
16 - 5 |3 FW-199 SPT ’ O’.D
23 $LY¢
TETRTN B
| a.O_D'
J 60. O
19 - f@% . . 19.0
| GP |, OQ GRAVEL with Sand, Cobbles (GP) gray, moist
b3
1 N
20 65 | * sw-191! SPT X ‘19\9 SW-191 Refusal on bedrock or dense gravels, Moisture=10.3% 20.5
BOH .
_ 20.5

|X| CME Auto Hammer

|:| Cathead Rope Method

[X] 140 Ib hammer with 30 in. drop

] 340 Ib hammer with 30 in. drop Sheet Number 1 of 1




A USCS TEST HOLE LOG STERLING HIGHWAY MP 45 TO 60 RECONSTRUCTION ON-ROAD TEST HOLES.GPJ DATA TEMPLATE 2018.GDT 11/19/19

LOG OF TEST HOLE HOLE # TH19-21
STATE OF ALASKA DOT&PF PROJECT NUMBER : 7530140000
Statewide Materials PROJECT : Sterling Highway MP 45 to 60 Reconstruction
Geology Section LATITUDE : 60.49197, LONGITUDE : 149.75042
Station / Location: 2074+42 Equipment Type: CME 75 Truck Total Depth: 7.1 ft
Offset: 39R Hole Type: 6.5 inch OD Hollow Stem Auger Date: 9/24/19 - 9/24/19
Elevation: 5653.2 ft Field Crew: B. Coke and T. Babin Geologist: T. Weiss
Sample Data Ground Water Data Weather: Partly cloudy / 55 degrees
— [ S o Depth (ft.) | Not Observed
=T = Q o Q
§ g § e > 'E '\Sl é‘ Time Surface: on road
- |2|5g|%|2c|9 @ |@, & | & Date
£ |= 5|22|3 S ol Ny o O
AHHEE G =
o |e@zl0zix) O 020 un 0 SUBSURFACE MATERIAL
0 Asphalt Concrete 3 inches 8(3)
Unbound Asphalt Blend (FILL) black, dry to moist, Unbound asphalt blended with sand and ’
gravel
1 SP-SM |-{ 2} SAND with Silt and Gravel, Cobbles (FILL) (SP-SM) grayish brown, moist 1.0
2 -
— || Gp-GM [-E2] GRAVEL with Silt and Sand, Cobbles (GP-GM) grayish brown, dry to moist SW-192 23
18 D,k Moisture=4.1%, USCS from lab: GP-GM
>k 2L,
< |24 D, k¢
§ 55 [SW-192 SPT b Q3
{1 s Cres
2 o B2
RE R
2 )LD':-"
- - - o% {
e
s4 - ] kS
a )"Q-:_f'. SW-193 Refusal on bedrock, Moisture=6.6%, PI=NP, LL=16
| * ISW-193 SPT Lo ss
Lo — /\ BEDROCK gray to black, Auger cuttings are very consistent indicating Bedrock ’
6 Relatively hard to drill 6.0
74 - — -
—— ] s XK sou N Refusal on bedrock fl 71
50/1 71
X] cME Auto Hammer [J cathead Rope Method [X] 140 Ib hammer with 30 in. drop ~ [_] 340 Ib hammer with 30 in. drop Sheet Number 1 of 1




LOG OF TEST HOLE

HOLE # TH19-22

A USCS TEST HOLE LOG STERLING HIGHWAY MP 45 TO 60 RECONSTRUCTION ON-ROAD TEST HOLES.GPJ DATA TEMPLATE 2018.GDT 11/19/19

STATE OF ALASKA DOT&PF PROJECT NUMBER : 7530140000
Statewide Materials PROJECT : Sterling Highway MP 45 to 60 Reconstruction
Geology Section LATITUDE : 60.49122, LONGITUDE : 149.74814
Station / Location: 2079+36 Equipment Type: CME 75 Truck Total Depth: 22.0 ft
Offset: 37R Hole Type: 6.5 inch OD Hollow Stem Auger Date: 9/25/19 - 9/25/19
Elevation: 5632.5 ft Field Crew: B. Coke and T. Babin Geologist: T. Weiss
Sample Data Ground Water Data Weather: Partly cloudy / 44 degrees
= - [ S o Depth (ft.) | Not Observed
2 E 5 > E '% 5 %_ Time Surface: on road
L 13(3|eles|8 o |of &R & [om
s |= (; 2lsg(z| = |gXa &l O ate
S 5|2I5(55(8 £ |5|2d 5| 5 [
o el e Gl Rl e B L e SUBSURFACE MATERIAL
0 Asphalt Concrete A 00
1 Unbound Asphalt Blend (FILL) black, dry to moist, Unbound asphalt blended with sand and (1)8
| SM I\ gravel :
) 7| SILTY SAND with Gravel, Cobbles (FILL) (SM) brown, moist
3 I 4 SW-194 p200=20%, Sa=49%, Gr=31%
A 50 [SW-194 SPT 1 dry to moist 35
> \ GM By ..: SILTY GRAVEL with Sand, Cobbles and Boulders (GM) brown to gray, moist SW-195 >0
sample combined with SW-196 for lab testing, Moisture=6.3%, USCS from lab: GM
6 25 |SW-195 SPT
6.5
’7 — M-
; i
53 [SW-196 SPT 8.5
brown
9
104 % — , - . - - 10.0)
= SM SILTY SAND with Gravel, Cobbles (SM) brown, moist SW-197 p200=21%, Sa=47%,
£ Gr=32%
114 2 29 [SW-197] SPT
E
1242 —
12.5
13
14 _ 4 Dirilled relatively loose 135
5] |— o - 15.0
| 3 . GP-GM 1 GRAVEL with Silt and Sand, Cobbles and Boulders (GP-GM) gray to brown, dry SW-198
3 Moisture=1.5%
16 p 9 [SW-198] SPT
gl e L
18 — cobbley 18.0
19
20'_ l 3 1 SW-199 p200=11%, Sa=41%, Gr=48%, Moisture=8.2%
21 25 [SW-199) SPT . 21.0
| 7 moist to wet
22 — 22.0]
X] cME Auto Hammer [J cathead Rope Method [X] 140 Ib hammer with 30 in. drop ~ [_] 340 Ib hammer with 30 in. drop Sheet Number 1 of 1




A USCS TEST HOLE LOG STERLING HIGHWAY MP 45 TO 60 RECONSTRUCTION ON-ROAD TEST HOLES.GPJ DATA TEMPLATE 2018.GDT 11/19/19

Station / Location: 2094+31

Offs

et: 4R

Elevation: 487.2 ft

STATE OF ALASKA DOT&PF
Statewide Materials
Geology Section

LOG OF TEST HOLE

PROJECT NUMBER : 7530140000
PROJECT : Sterling Highway MP 45 to 60 Reconstruction
LATITUDE : 60.48900, LONGITUDE : 149.74117

Equipment Type: CME 75 Truck
Hole Type: 6.5 inch OD Hollow Stem Auger
Field Crew: B. Coke and T. Babin

Total Depth: 22.0 ft
Date: 9/25/19 - 9/25/19
Geologist: T. Weiss

HOLE # TH19-26

Sample Data

Ground Water Data Weather: Rain / 48 degrees

= - [ S o Depth (ft.) | Not Observed
2 E 5 E '% 5 %_ Time Surface: on road
S g 8 log CIEJ‘ K} Q@ . £ E g Date
£ =223 [} Q. ‘D O
S 2|215(55(8 £ |5|28 5| 5 [
o e G e ) B ) A B SUBSURFACE MATERIAL
0 Asphalt Concrete 3 inches A 00
1 - Unbound Asphalt Blend (FILL) black, dry to moist, Unbound asphalt blended with sand and (1)(3)
] SM I\ gravel :
. 1| SILTY SAND with Gravel, Cobbles (FILL) (SM) brown, dry
3 13 \ ] ( grayish brown, SW-200 p200=15%, Sa=43%, Gr=42%, Moisture=3.3% 25
4132 Jsw-200 SPT B
4 18
122 - /\
] 20 . _GW-GM " . GRAVEL with Silt and Sand, Cobbles and Boulders (GW-GM) gray, dry SW-201 sample 30
12 R combined with SW-202 for lab testing, p200=7.6%, Sa=43%, Gr=50%, Moisture=1.4%
6 - 14 |26 [pW-201 SPT e
5 6.5
’7 — — — —
B3 W &
1 |2 | .
13 |35 W20 SPT A
°1 Lo n / \ o
107 %D E * SW—203= SPT X “ SW-203 Refusal on cobble 105
5 .
1143
E
1242
137 W Relatively hard to drill 13.0
14 '
51 s l N sm //] SILTY SAND with Gravel, Cobbles (SM) brown, moist SW-204 p200=19%, Sa=48%, 150
16 - ; 33 lsw-204 SPT | Gr=33%, Moisture=6.7%
174 B L |\
18
19
207 = W | SW-205 USCS from Lab: SM
21+ ii 26 [SW-205 SPT
” 13 L I\ 22.0

|X| CME Auto Hammer

|:| Cathead Rope Method

[X] 140 1b hammer with 30 in. drop ~ [_] 340 Ib hammer with 30 in. drop

Sheet Number 1 of 1




A USCS TEST HOLE LOG STERLING HIGHWAY MP 45 TO 60 RECONSTRUCTION ON-ROAD TEST HOLES.GPJ DATA TEMPLATE 2018.GDT 11/19/19

LOG OF TEST HOLE HOLE # TH19-33

PROJECT NUMBER : 2530140000

STATE OF ALASKA DOT&PF
Statewide Materials PROJECT : Sterling Highway MP 45 to 60 Reconstruction
Geology Section LATITUDE: 60.48656 LONGITUDE: 149.72777
Station / Location: 2121+05 Equipment Type: CME 75 Truck Total Depth: 22.0 ft
Offset: 22R Hole Type: 6.5 inch OD Hollow Stem Auger Date: 9/25/19 - 9/25/19
Elevation: 469.4 ft Field Crew: B. Coke and T. Babin Geologist: T. Weiss
Sample Data Ground Water Data Weather: Rain / 47 degrees
= [ S o Depth (ft.) | Not Observed
? |B|E S 25 2 - Surface: on road
qu.) £ |3 > = g 3| & Time
= |& 8 Clog|o @ Qo \o% c| 8 Date
£ |2 > |3|ee 3 o |o 8 2 g O
S 5|2I5(55(8 £ |5|2d 5| 5 [
o el e Gl Rl e B L e SUBSURFACE MATERIAL
0 Asphalt Concrete 2.75 inches /1 8(3)
1 - { Unbound Asphalt Blend (FILL) black, dry to moist, Unbound asphalt blended with sand and 1.0
] SP-SM 1\ gravel '
7 . "1.7] SAND with Silt and Gravel (FILL) (SP-SM) gray, moist
— - e B .
- 6 . SW-SM |2-1-0-] SAND with Silt and Gravel, Cobbles (SW-SM) brown to gray, dry SW-206 Moisture=2.3% 23
: 16 [SW-206 SPT R
. 0°e1-°0]
4 | 6 | - /\ oeJo#¢] subrounded gravel 40
KRB
> T+ I \ Perdod SW-207 p200=11%, Sa=60%, Gr=29%, Moisture=3.6%
6 > |18 [sw-207 SPT Ll 6.0
13 oo doos moist
.1 2 - [\ Lo
1 [ | /lsW-SM [+:{:e:] SAND with Silt and Gravel, Cobbles (SW-SM) gray to black, dry SW-208 sample combined | /"
24 .4 with SW-209 for lab testing, p200=8.5%, Sa=47%, Gr=44%, Moisture=2.6%
1 23 47 [SW-208] SPT ocdor
. %0707
9 | EER || /\ NS
5 H Lo ofeel
072 I 3R
£
119 & ig 65 [SW-209) SPT ooe]o9)
Z o2o]s%e
1243 — - R
13 4 b gl
14 2R
154 |— - R o
| 16 ooeJoce] SW-210 Moisture=7.0%
19 b 1.9
16 | 12 31 w210 SPT SM |2 SILTY SAND (SM) gray to black, moist to wet 160
74 e L / \
18 - /o /
19 _ SW-SM |-2-1-2-] SAND with Silt and Gravel, Cobbles (SW-SM) brown to black, moist 185
20 4 — — ::: ::Z’ QP cno 0 . a0
IR I b2o]osd] SW-211 p200=9.7%, Sa=53%, Gr=37%, Moisture=8.9%
2 bogee
21 — » 45 [SW-211 SPT ::: :::
20 o:o o:h
22 — — 50 22.0
22
X] cME Auto Hammer [J cathead Rope Method [X] 140 Ib hammer with 30 in. drop ~ [_] 340 Ib hammer with 30 in. drop Sheet Number 1 of 1




A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

Station / Location: 2028+88
Offset: 125 R
Elevation: 506.4

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.49537 LONGITUDE : -149.77386
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2068

Total Depth: 21.0 feet
Date: 10/24/2019 - 10/24/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: 40s rain
— [] S o o Depth in (ft.)
RS IS € 5| 2 [Tme Surface: ditch, 8' north of fogline
w = 3 ) 8 Nl o
= | o o) o|ol 9 = © [ Date
O S| 3 =
£ 2| €|z |28 5|8 ¢g ©
S| 5| 5|23 |58 = |28 8 5 [Sm
g ® |z |0 or =z 20un 9 SUBSURFACE MATERIAL
| Sp SAND (SP) Dark gray, moist to wet, sand: medium uu
14 SM SLTY SAND with Gravel (SM) Greyish brown, moist, gravdl: 3/4"- rounded™ ~ ~ ~ ~ 1o
7] 5 19-8357 p200=16%, Sa=53%, Gr=31%, Moisture=7.1%
] 1 12
3 - SPT 19-835 1" 23
4 ] 12
5 1 SPT 19-8357 11 46 50
7 21 moist, gravel: 1 1/2"-, rounded to subangular bk schist, possible colluvuim 19-8358 '
6 1 SPT 19-8358 25 p200=15%, Sa=43%, Gr=42%, Moisture=4.8%, PI=3, LL=19
7] 23
71 14
) 16
8 | SPT 19-835¢ 15 31
9 17
v
" 1 SPT 19-8358 37
] 19
12
13
14
I
1 SPT 19-8358 28
16 - =50 -« 16.0
17
18
19
1 SPT 19-8358 13
20 — S50 -« 20.0
21 - 21.0

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop [ 340 Ib. hammer with 30 in. drop

Sheet Number 1 of 1



A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

Station / Location: 2029+25
Offset: 12 R
Elevation: 521.1

STATE OF ALASKA DOT&PF
Central Region Materials

LOG OF TEST HOLE
PROJECT NUMBER : Z53014000

PROJECT : Sterling Hwy

LATITUDE : 60.49567 LONGITUDE : -149.77361

Coordinate System: NAD83
Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger
Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2069

Total Depth: 20.0 feet
Date: 10/24/2019 - 10/24/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: 40s rain
— [] c Depth in (ft.)
° | & € S gl e Surface: woods
(J] = S © O &5 |Time
w ° = 3 Fo I S NI g
= o [o) o |2 g 3 T ja Date
£ 2| €|z |28 5|8 ¢g ©
S| 5| 5| 3|58 |38 8| 5 [Symo
g N I B ] L e e SUBSURFACE MATERIAL
—=1 Vegetative M at moist o
1 ML 771" ORGANIC ST MLy Bowi, moist — — — — —~~~ """ """ T T ;g-g
SM a7 SICTY SAND with Gravel (SM) Greyish brown, dry To moist, gravel: L 172'=, subangular
4 ; bk schist, possible colluvuim
J :é 19-8359 p200=14%, Sa=47%, Gr=39%, Moisture=4.8%, PI=2, LL=19
3 { SPT 198359 |3 26
4] 12
5 4
6 -
7 4 186
o ] SPT 19-8359 ¢ 0
7 17
9 - 8 gravel: 3/4" 9.0
1 12
10 4 SPT 19-8359 2 5
11 18
12- moist 12.0
13 4 5
1 13
14 | SPT 19-8359 27
15 ] 18
16 -
17 4
18 12
1 20
19 - SPT 19-8359 o 5
1 23 S
20 ot 20.0
20

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop

[] 340 Ib. hammer with 30 in. drop

Sheet Number 1 of 1




A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

Station / Location: 2030+74

Offset: 499 R

Elevation: 505.8

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.49554 LONGITUDE : -149.7728
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2070

Total Depth: 21.0 feet
Date: 10/24/2019 - 10/24/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: 40s rain
— [] S o Depth in (ft.)
® | & = - Surface: line, 30" north of fogli
3| 5 € 2 5| T [Time urface: power line, 30" north of fogline
= | o o) o|ol 9 = © [ Date
O S| 3 =
S| 5|1 5|3 |58 =Bz g 5 [Sme
g ® |z |@ oKz 20uL 0 SUBSURFACE MATERIAL
] M 4 Vegetative M at _rU-U
1] - 1 SITTY SAND With Gravel (SMY Greyish brown, maist To wal, sandr wall-graded, High st~ 02
i 19-8360 p200=34%, Sa=48%, Gr=18%, Moisture=18.6%, PI=2, LL=26
2 AUGER9-836
3 4 ||
. . 35
4 dry to moist, gravel: 2"-, rounded
4 19-8361 p200=14%, Sa=53%, Gr=33%, Moisture=3.6%
1 9
5 | SPT 19-8361 |, 23
6 | 16
7 15
6 ] SPT 198361 . 30 60
] 15 gravel: 1" :
9 1 8
10 | sp7 {o-836] 7 10.0
] 16 33 dry to moist, gravel: 1/2" '
11 ] 20
12
13 |
14 - 5
15 | SPT 19-836] g 30
16 v P SANIS (SP) Gréyish brown, dry 10 ol s, sanct vary fineofiie — — T T " 155
17 — o S -17.0
] ML SILT ‘with Sand (ML) rapid difatanCy, moist to wet, sand: very finé
18
19+ 19-836 1 19-8362 p200=81%, Sa=12%, Gr=7%, Moisture=19.8%, PI=NP, LL=NV
1 T 30
20 - 7 M STV SAND with Gr aval (SM) Greyish brown, oy To orst, gravel 374", foanded o™ — 200
21 _ >50 subangular, possible colluvuim 210

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop [ 340 Ib. hammer with 30 in. drop Sheet Number 1 of 1




A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

LOG OF TEST HOLE

PROJECT NUMBER : 253014000
PROJECT : Sterling Hwy

LATITUDE : 60.49561 LONGITUDE : -149.77149
Coordinate System: NAD83

HOLE # TH19-2071

Station / Location: 2033+08 Equipment_Type: CME 850 Total Depth: 21.5 feet
Offset: 6 R Drilling Method: Hollow-Stem Auger Date: 10/24/2019 - 10/24/2019
Elevation: 535.9 Field Crew: P. Lanigan, R. Sousa Geologist: K. Maxwell
Sample Data Ground Water Data Weather: 40s rain
— [] c Depth in (ft.)
E ,% = > '% g .‘ci Time Surface: power line
e Q@ ) 8 ool 8 £ ’E‘ O [ pate
< S | © 23 5§ |Ra o O
8 E| 5|2 |58 3|28 8|5 [
g ® |z |@ oKz 20uL 0 SUBSURFACE MATERIAL
GW-GM P 1 GRAVEL with Silt and Sand (GW-GM) Dark gray, moist, sand: medium, gravel: 3/4"-, uu
1] .'. rounded
. ®
7] 7 ". 19-8363 p200=6.6%, Sa=37%, Gr=56%, Moisture=2.6%
‘ I A
3 - SPT 19-836% |5 26 b, v gravel: 1 1/2"-, rounded 30
4] 16 .®
)
S o
e J
6 ] SPT 19-8363 o a5 b
7 24 @
7 4 2 GW-GM P GRAVEL with Silt and Sand (GW-GM) Greyish brown, dry To moist, gravel: 1™, rounded -69
) 24 p' 19-8364 p200=7.4%, Sa=36%, Gr=57%, Moisture=1.7%, PI=1, LL=16
8 | SPT 19-8364 .
19 43 @
15 q P
9 4 b b
1 4 »2
104 19 e,
®
{ SPT 10-8364 - 6 e
11 oy
20 Y
4 ®
12 e
] )
13 iy
4 .l P
14 | '0. 8
s | T
1 SPT 19-836 1
24 40 A
16 - 3
20 ()
p '.
17 4 .u -
18 ]
R,
1 A
19 | r 12 I e _ o 19.0
SILTY SAND (SM) Tight brown, dry fo moist, sand: coarse
1 10
20 - 1 CLAYEY SAND with Gravel (SC-SM) Cight Brown, ary to moist, sand coarsé 198365~ 200
21 | SPT 19-836% 25 p200=35%, Sa=50%, Gr=15%, Moisture=9.6%, PI=7, LL=23
7 30 e
| Lk 21.5
E 215
[X] cME Auto Hammer [ ] Cathead Rope Method ~ [X] 140 Ib. hammer with 30 in. drop ] 340 Ib. hammer with 30 in. drop Sheet Number 1 of 1




A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

LOG OF TEST HOLE

PROJECT NUMBER : 253014000
PROJECT : Sterling Hwy

LATITUDE : 60.49577 LONGITUDE : -149.77673
Coordinate System: NAD83

HOLE # TH19-2072

Station / Location: 2023+61 Equipment_Type: CME 850 Total Depth: 21.0 feet
Offset: 21 R Drilling Method: Hollow-Stem Auger Date: 10/25/2019 - 10/25/2019
Elevation: 570.9 Field Crew: P. Lanigan, R. Sousa Geologist: K. Maxwell
Sample Data Ground Water Data Weather: sunny!
— [] c Depth in (ft.)
| S € S gl 2= Surface: woods
o) = 5 > © O ol Time
S ™ 5 S |o|d| 2 SNl &
2 [} o (22 S E c = Date
£ 2| €|z |28 5|8 ¢g ©
S| 5|5 3|58 = |28 8 5 [Sm
Q| o |z | onr z|50.un 0 SUBSURFACE MATERIAL
0 2 U.U
| GW-GM + N \Vegetatlve M at —"0.2
1 ) W'qy GRAVEL with STt and Sand (GW-GM) Dark gray, moist, gravel: 2" subangular bk — — :
.'. schist, colluvuim
] ? GM o: ;‘SI'I_'TVI'IG'R_IVE[TVWF\'Sﬁd' (GM) Dark gray, moaist, gravel: 2"~ subangular bk'schist, — — 20
3 st WA colluvuim
8 15 50
9 .
4 - AN
5 5 ‘;'O' Z! dry to moist 45
7 1 D 7S
{ SPT Sy
5 14 25 46 6.0
7 17 o - :
7 0.y 7.0
] z SOz dry
8 qseT 13 25 50 Cx
9 | >50 ; o 8.5
] Q.Cy
20 20
104 - 3 % - 10.3
1 | 18 51 °°
7 20 D ]
12 60.C)
LIG N
l PAN
13 4 =
14 |
15 1 8 19-8367 p200=17%, Sa=49%, Gr=34%, Moisture=5.7%, PI=5, LL=22
N 4 12
16 4 SPT 19-836 12 24
__ 18
17 4
18
19 4
| 15
20'_ SPT 19-8367 25 gravel: 2'- 20.0
21 ] >50 21.0
[X] cME Auto Hammer [ ] Cathead Rope Method ~ [X] 140 Ib. hammer with 30 in. drop ~ [_] 340 Ib. hammer with 30 in. drop Sheet Number 1 of 1




A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

Station / Location: 2013+46

Offset: 19 R

Elevation: 577.1

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.49617 LONGITUDE : -149.78231
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2073

Total Depth: 21.5 feet
Date: 10/25/2019 - 10/25/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: sunny!
— [] c Depth in (ft.)
RS € £ § 2 Tme Surface: woods
w = 3 ) 8Nl o
~ < @ 8§ |e|g| 8 = O [ Dpate
< Q. Qo O |5 3 % NG & o
SIE|E| 2|58 |88 8|5 |om
g ® |z | or =z 20un 9 SUBSURFACE MATERIAL
] GP-GM =1 Vegetative M at _rU-U
1 "GRAVEL with Silt and Sand (GP-GM) Greyish brown, moist, gravel: T 172 subangular 02
bk schist, colluvuim
7] 3 19-8368 p200=8.6%, Sa=36%, Gr=55%, Moisture=4%
] 8
3  SPT 19-8368 17
4 10
5 z
. { SPT 19-8368 17
7 14
" SPT {0-8368 2
g 8368 g 19 60
7 <7 19-8369 X SM STLTY SAND with Gravel (SM) Tight brown, maist o wef, gravel: 1™-, subangular bk~ — ~
9 _ 14 schist, colluvuim 19-8369 p200=14%, Sa=59%, Gr=27%, Moisture=4.9%
10 | SPT 19836915 O 100
7] 25 43 | ML 27 SANDY SILT with Gravel (ML) Greyish brown, dry tomoist ~ ~— ~ ~ ~ ~ ~ ~ ~ 105
| 18 | .
un ] 15 ’
12 4
13 4 — — — -13.0
] SM SILTY SAND with Gravel (SM) Tight brown, moist fo wet
14 4
15 | 10 19-8370 p200=17%, Sa=53%, Gr=30%, Moisture=6%, PI=2, LL=18
7 15
" { SPT 19-8370 . 30
] 18
17 4
18 4
19 4
53
{ SPT 19-8370 o 29
214 23
E 215
E 215

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop [ 340 Ib. hammer with 30 in. drop Sheet Number 1 of 1




A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

Station / Location: 20714+35
Offset: 360 R
Elevation: 523.7

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.49521 LONGITUDE : -149.78212
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2074

Total Depth: 20.0 feet
Date: 10/26/2019 - 10/26/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: 50s P. Cloudy
— [] c Depth in (ft.)
RS IS £ § 2 Tme Surface: woods
w = 3 ) 8 Nl o
= | o o) o|ol 9 = © [ Date
O S| 3 =
cle| €588 88882
S| E| 5| 3|58 > |08 8 5 [Smb
g ® |z |0 or =z 20un 9 SUBSURFACE MATERIAL
| = \Vegetatlve M at J_U-U
1 SWo L. ;?; SAND with St and Gravel (SW) Greyish brown, moist to wet, gravd: 1™~~~ ~ ~ 0.4
7] s 9 moist 19-8371 p200=10%, Sa=50%, Gr=40%, Moisture=4.6% 20
] 5
3 | SPT 19-8371 10 15
4 13 P04 4.0
7] ] GP-GM x91 GRAVEL with Sift and Sand (GP-GM) Greyish brown, maist, gravel: 2 172"~ subangular, ~
5 g possibletill 19-8372 p200=7.4%, Sa=25%, Gr=68%, Moisture=3.1%
AUGER9-8372—¢ ]
6
8
13
7 4 16 o I 79
— oL %3 ORGANTC 9ILT (OL) Brown, moist 73
8 4 5 GP-GM &4 "GRAVEL wifh ST and Sand (GP-GMY Gréyish brown, maist, gravel: 2 1/2"-stbangular,
14 possibletill
9
13
10' 9 oL 3] GR'GA"NTC_SI'L"I"(O'E)"BrTnN_n,_masT_____________________Tg:g
7] GP-GM “GRAVEL with Siltand Sand (GP-GM) Greéyish brown, maist, gravel: 2 1/2"~subangular, 105
1 ] ML % possibletill f )
i y “SANDY ST T with Gravel (MD) Greyishbrown ~— ~ ~ ~ ~ ~ ~ T T T T T T
12
E R T T T TR ] TR TR T i o o — — — — — ] 12.5
13 . SP SAND with Silt and Gravel (SP) Greyish brown, moist
14 12 A2 140
] 15 GM PR STLTY GRAVEL ‘with Sand (GM) Greyish brown, mioist, gravel: 3™~ subangular, possible”
15 18 AN till
] r; - 155
16 DB
. 60.CY
17 4 (3 ~ -q— 17.0
| - 175
18 SM  lei¢] SILTY SAND with Gravel (SM) Greyish brown, moist to wet, gravel: 3/4"- ’
7] 3 19-8373 p200=13%, Sa=45%, Gr=42%, Moisture=5.8%
) 1 10
19  SPT 19-837 9 19
] 9 s
20 it 20.0
20

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop [ 340 Ib. hammer with 30 in. drop Sheet Number 1 of 1




A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

Station / Location: 20719+19

Offset: 43 R

Elevation: 587.8

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.49586 LONGITUDE : -149.77919
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

Total Depth: 21.5 feet

Geologist: K. Maxwell

HOLE # TH19-2075

Date: 10/26/2019 - 10/26/2019

Sample Data Ground Water Data Weather: 50s P. Cloudy
— [] c Depth in (ft.)
? | S € S gl s Surface: woods
o) = 5 > o O ol Time
L [} 5 QR lo|ld| @ S NI g
Q [ o (22 S s c o Date
£ 2| €|z |28 5|8 ¢g ©
S| 5| 5|23 |58 = |28 8 5 [Sm
g ® |z |0 or =z 20un 9 SUBSURFACE MATERIAL
| —=] Vegetative M at v.U
1 GP-GM 7] GRAVEL with SiTt and Sand (GP-GM) Dark gray; moist, gravel: 374™ subangllar, — — — -05
possible colluvium
7] 2 19-8374 p200=7.9%, Sa=29%, Gr=63%, Moisture=2.8%
] 2
3 { SPT 19-8374 7
4 4
. GP-GM |- GRAVEL with Silt and Sand (GP-GM) Greyish' brown, dry to moist, gravel: 2=~ ~— ~ ~ 4.2
5 2 subangular, possible colluvium
{ SPT 19-8374
6 8 15
7 10
71 3
8 | spT 10-8374 8
N 5 13
9 8
10 - ;
{ SPT 19-8374 14
11 4
] 6
12 S e o — — — -12.0
SM SILTY SAND with Gravel (SM) Greyish brown, moist, grave: 3/4™, rounded fo
13 _ subangular, possible colluvium
14 4
15 | 3 19-8375 p200=13%, Sa=56%, Gr=31%, Moisture=5.2%, PI=1, LL=19
_ | 6
{ SPT 19-837% 12
16 -
] 7
17 4
18 4
19 4
20 4 -
5 1T 1a oM STV GRAVEL With Sand (GMV) Greyist brown, iy fo Mo, gravel 1™~ subangular, — 20>
] 22 possible colluvium 215

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop [ 340 Ib. hammer with 30 in. drop

Sheet Number 1 of 1




A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

Station / Location: 20271+67
Offset: 223 R
Elevation: 544.1

STATE OF ALASKA DOT&PF
Central Region Materials

LOG OF TEST HOLE HOLE # TH19-2076

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.49528 LONGITUDE : -149.77794
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

Total Depth: 21.5 feet
Date: 10/26/2019 - 10/26/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: 50s P. Cloudy
— [] c Depth in (ft.)
RS IS £ § 2 Tme Surface: woods
w | F 3 Py SN 2
= | o o) o|ol 9 = © [ Date
O S =
£ 2| €| 31|23 5|82 ¢ O
S| 5| 5|23 |58 = |28 8 5 [Sm
g ® |z |0 or =z 20un 9 SUBSURFACE MATERIAL
| —=] Vegetative M at v.U
1 ML SICT with Gravel (ML) Dark gray, moist to wet, gravd: 3/4™= — — ~— ~— ~ ~ ~— ~ — — <05
] 2 25
3 6 GP-GM GRAVEL with Silt and Sand (GP-GM) Greyish brown, moist, sand: coarse, gravel: T I2™ ~
7 5 — 11 subangular schist, colluvium
4 6 19-8377 p200=8.3%, Sa=25%, Gr=67%, Moisture=0.1%
5 5 ] dry to moist, gravel: 2"- 45
7 7
8 15
6 4 10
7 4 - -
8 ] 12 28 £ With cobbles, gravel: 3'- 80
9 AUGERo-8377 ! 3
| . -
104 11
] 1 22 g
114 20 | - 112
12 | :
13 - ] - 13.0
14 | S < 14.0
I = (9 | 2
15 | - -
1 30
SENE
] < 16.5
17 ]
4 Y -—— 17.5
18 4 cll — — - -18.0
] SC-SM 1 CLAYEY SAND with Gravel (SC-SM) Greyish brown, moist to wet
19 4 y
20 | 13 19-8378 p200=16%, Sa=51%, Gr=33%, Moisture=5%, PI=5, LL=21
7 10
{ SPT 19-837§ 32
21 28 . ;
] T 215
. 215

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop

[] 340 Ib. hammer with 30 in. drop

Sheet Number 1 of 1



A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

Station / Location: 2042+98
Offset: 72 L
Elevation: 578.5

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.49562 LONGITUDE : -149.76598
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2077

Total Depth: 4.0 feet
Date: 10/28/2019 - 10/28/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: 50s P. Cloudy
— [] c Depth in (ft.)
RS € S g 2 [Tme Surface: driveway
= > ba TN o
S ™ 5 S |o|d| 2 £ ©
Q [ o (22 S s c o Date
£ 2| €|z |28 5|8 ¢g ©
S| 5| 5|23 |58 = |28 8 5 [Sm
g ® |z | @ oK =z 200 0 SUBSURFACE MATERIAL
| M sy Vegetative M at -UU
1 077 SITTY GRAVEC With Sand [GM) Greyish Grow, morst Towa, gravd’: 2 sibangalar — ~ 02
] O schist, colluvium
2 1 >50
3 4 '
/L _ _ - .
4 Schist Black, dry, hard with giz veins 2 g
7 BOH - .
2 | Notes:
refusal

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop

[] 340 Ib. hammer with 30 in. drop

Sheet Number 1 of 1



A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

Station / Location: 2042+87
Offset: 72 L
Elevation: 577.9

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.49562 LONGITUDE : -149.76604
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2078

Total Depth: 5.9 feet
Date: 10/28/2019 - 10/28/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: 50s P. Cloudy
— [] c Depth in (ft.)
RS € S % 2 [Tme Surface: driveway
w = 3 ) 8 Nl o
= | o o) o|ol 9 = © [ Date
O S| 3 =

£ 2| €|z |28 5|8 ¢g ©
S| 5| 5| 3|58 |38 8| 5 [Symo
g N I B ] L e e SUBSURFACE MATERIAL

| + Vegetative M at _,_u.u
1 | GM SITTY GRAVEL With Sand [GM) Greyish brown, moist towa, gravel: 2~ sibanguiar — ~ 03

schist, colluvium

] 19-8379 p200=18%, Sa=37%, Gr=45%, Moisture=4%

AUGER9-8374
3
4 |
5 550 & Chis BTk, Gy, anguiar BRI auffifigs T~ T T T T T T T T T T T T T 46

] <‘0 S?hTst_BEc'lZ,HrEh_arﬂWifﬁ@z_vé"ns______________________;g:g

B5_9H Notes:
refusal

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop

[] 340 Ib. hammer with 30 in. drop

Sheet Number 1 of 1



A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

Station / Location: 2041+69
Offset: 99 L
Elevation: 586.6

STATE OF ALASKA DOT&PF
Central Region Materials

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.49572 LONGITUDE : -149.76668
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2079

Total Depth: 10.7 feet
Date: 10/28/2019 - 10/28/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: 50s P. Cloudy
o Q c o Depth in (ft.)
2 S € £ g = Time Surface: driveway
w = 3 ) 8 Nl o
= | o o) o|ol 9 = © [ Date
O S| 3 =
£ 2| €|z |28 5|8 ¢g ©
S| 5| 5|23 |58 = |28 8 5 [Sm
g ® |z |0 or =z 20un 9 SUBSURFACE MATERIAL
SM SILTY SAND with Gravel (SM) Greyish brown, moist to wet, gravel: 3/4™-, rounded to uu
1 ] angular, possible colluvium
7] 3 19-8380 p200=20%, Sa=47%, Gr=33%, Moisture=9.2%, PI=NP, LL=NV
] 3
3 4 SPT 19-8380 7
4 6
i
5 4 5.0
17 gravel: 1 1/2"-
. { SPT 19-8380 |} 28
7 15
71 5 gravel: 3/4"- .0
) 9
8 - SPT 19-8380 18
10
9 ] wet, gravel: 1"- 9.0
10 | sPT {o-8380
40
] BEDROCK @y, tad ~ T T T T T T T T T T T 787
107 | Notes:
refusal

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop

[] 340 Ib. hammer with 30 in. drop

Sheet Number 1 of 1



LOG OF TEST HOLE HOLE # TH19-2080

A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF PROJECT NUMBER : 253014000
Central Region Materials PROJECT : Sterling Hwy
LATITUDE : 60.49531 LONGITUDE : -149.76107
Coordinate System: NAD83
Station / Location: 20571+76 Equipment_Type: CME 850 Total Depth: 20.5 feet
Offset: 94 L Drilling Method: Hollow-Stem Auger Date: 10/28/2019 - 10/28/2019
Elevation: 619.8 Field Crew: P. Lanigan, R. Sousa Geologist: K. Maxwell
Sample Data Ground Water Data Weather: 50s P. Cloudy
— [] c Depth in (ft.)
RS = I Surface: woods
= > ba TN o
S ™ 5 S |o|lo| ¢ £ o
Q [ o (22 S s c o Date
sle|E|sIggel8sye
Sl 552|555 (28 8 5 [
g ® |z |@ oKz 20uL 0 SUBSURFACE MATERIAL
—=,] Vegetative Mat U.U
1] ML Z VELCY STLT With Sand (ML) Gréy, moistowet ™~~~ —————————— -05
3 GP-GM 1 GRAVEL with Silt and Sand (GP-GM) Dark gray, maist, gravel: 3/4™-, angular schist,” -30
LS colluvium
4 _ —7 70, —20Q0, —530, i 9
1| P 19-8381 ? 13 19-8381 p200=7.7%, Sa=39%, Gr=53%, Moisture=4.4%
5 - 5
6 - 5
7 ] SPT 19-8381 >
7 i 7 12
8 6
;] ;
10 4 SPT 19-8381 9 17
__ 10
11 4
12 4
13 e _ N -13.0
] CLAYEY SAND with Gravel (SC-SM) Dark gray, moist, grave: 1™-
14 6 19-8382 p200=19%, Sa=44%, Gr=37%, Moisture=7.6%, PI=6, LL=21
N 10
15 4 SPT 19-8387 12 22
__ 11
16 -
17 4
18 4
| 10
19 4 19.0
1 sPT 19-8382 14 wet
11 25
20 1 15
] 20.5
[X] cME Auto Hammer [ ] Cathead Rope Method ~ [X] 140 Ib. hammer with 30 in. drop ] 340 Ib. hammer with 30 in. drop Sheet Number 1 of 1




A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

Station / Location: 2060+41
Offset: 88 L
Elevation: 636.0

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.49438 LONGITUDE : -149.75654
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2081

Total Depth: 4.7 feet
Date: 10/28/2019 - 10/28/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: 50s P. Cloudy
— [] c Depth in (ft.)
3| = € 2 % 2 [Time Surface: woods
w — =} E\ (] N o
= [} 5 R lo|ld| @ L @
Q [ o (22 S s c o Date
S| 8| €| =88 5|82 8§ ?Q°
S| 5| 5|23 |58 = |28 8 5 [Sm
S12 1 Z 2P =P SUBSURFACE MATERIAL
| —=. Vegetative M at 00
14 oL ORGANTC ST {OL) Brown, moig fowetl ~—— — — —— ~ ———~— """~ <05
ML K7 SANDY SILT with Gravel (ML) Light brown, moist fo wet, gravel: I~~~ — ~ ~ ~ ~ ~ — 15
7 2 g
3 5 s N — 3.0
1% ML /E;/ ] GRAVELLY SILT with Sand (ML) Light brown, moist to wet
1 SRRCBTAK, probablE hedfotk— — — — ————————————————————- 39
- BOH | Notes: a7
47 | refusal

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop

[] 340 Ib. hammer with 30 in. drop

Sheet Number 1 of 1



A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

STATE OF ALASKA DOT&PF
Central Region Materials

Station / Location: 2060+25
Offset: 87 L
Elevation: 634.8

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.4944 LONGITUDE : -149.75662
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2082

Total Depth: 3.8 feet
Date: 10/28/2019 - 10/28/2019
Geologist: K. Maxwell

Sample Data Ground Water Data Weather: 50s P. Cloudy
— [] c Depth in (ft.)
3| = € S gl 2 Surface: woods
(J] = S > © O &5 |Time
L [} 5 QR lo|ld| @ S NI g
Q [ o (22 S s c o Date
S| 8| €| =88 5|82 8§ ?Q°
S| 5| 5|23 |58 = |28 8 5 [Sm
S1e 1 F |2 EPeE SUBSURFACE MATERIAL
| —=. Vegetative M at 00
1 oL [[I[J]]"ORGANTC STLT [OLy Bfown, moist fowel _ — — ;g-g
ML /7 SANDY STLT with Gravel MLy Light browa ~ — — — —~ —~~~~~—~~ 7"~ :
3 1 SR BRK T T T T T T T T T T T T T — oo ———————— - 30
N Notes: 3.8
refusal

|Z| CME Auto Hammer |:| Cathead Rope Method

[X] 140 Ib. hammer with 30 in. drop

[] 340 Ib. hammer with 30 in. drop

Sheet Number 1 of 1



FINAL TEST HOLE LOG Sheet 1 of 3

NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Sterling Highway Test Hole Number 19-2083
Project Number AKSAS Total Depth 75.8 feet
Field Geologist K. MAXWELL Dates Drilled 10/30/2019
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Hartford, G. Nefson Weather Latitude, Longitude N60.49123°, W14974707°
TH Finalized By Seth Hooper Vegetation Elevation
Sample Data Run Data Ground Water Data GENERAL COMMENTS:
While Drilling After Drilling On gravel road
o = T - 2l @ Depth in (ft.)
2 3| o . |5 508 S| s o =
ko] w N E |2 8|2 g o S Time
= P nE = 3 = o | E € > = © >
2| = |22|8] 8|2 |8 2|23 51 8| 2 |g| £ |Dae
= s B2 | & € H £ Slcl2|(g|8]|2 ] N L3
5| 8|82 2|2 |8 2 |2|c|2|&8|8]| 5 [&] & {omd
0 SUBSURFACE MATERIAL 0
i Bn-Bk Silty GRAVEL |
1 4 w/ Gravel (fill) 1 4
| moist, gravel: angular bk rubble, 2"- |
2 4 Gy-Bk BEDROCK, hard(Valdez Group Mudstone/Slate) 2 A
- W Dark gray mudstone/slate interlayered with cm-scale p
3 4 & 11608 light gray quartz-/feldspathic-rich layers. Strongto 3 -
. © very strong. Slightly weathered. i
4 4
] w J
5 - o 2|10 |846| 92 5
i 0 Fractures spaced 0.1-5' (~1' average), oriented ~60 (+/- |
6 degrees) degrees 6
7 4 7
8 - % 3| 7 |86 |100 8 4
g O B
9 4 9
10 A 10 4
11 4 11 4
12 12
13 - % 4| 5 |88.9|100 13 -
] 8 J
14 14
15 4 15 4
16 - 16
17 4 w 17 4
E g 5| 5 |100100 E
18 - o 18
19 4 19
] W J
20 - & 6|13 |94.1| 98 . . 20 -
i O Bedding oriented 80 degrees |
21 21
22 22
- 23 W 23
_ g 7| 5 |100]| 98 J
- 24 O 24
- 25 25
L 26 26
L 27 27 -
L 28 28
| & 8| 6 [100| 94 )
- 29 8 29
30 30 -
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method




NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20

FINAL TEST HOLE LOG

Sheet 2 of 3

STATE OF ALASKA DOT/PF
gon‘fem ge%i_on Materials Test Hole Number 19-2083
eology Section
5 | = 3 z sl =
£18 | = (8| |5|% 5| 8 g
= | oe . 3 |= €| < > B -
o | = | 22|38 8|S |2 2|2|E S8 3 |s| £
s | 5 |25|8| 5| 3 || S|s|8|g|g|E| 2 |8 &
a a Om = z o (%] Z (x| F x| |a n L (0]
30 SUBSURFACE MATERIAL 30
31 31
82 _ Bedding oriented 70 degrees 82 __
33 33
J % 4
34 8 9| 8 | 96 |100 34
35 35
36 | 36
37 37
38 38
4 E 4
39 8 10| 5 |100| 98 39 _
40 40
41 41
22 ] 22 ]
43 43
J % 4
44 | 8 11 8 [ 93 | 98 44 |
45 45
46 46
47 | 47 |
48 48
4 E 4
49 | 8 121 9 | 98 |100 49
50 | 50
51 51
52 52
53 53
4 g 4
54 8 13| 7 | 96 |100 54
] Intensely fractured, fractures oriented at 60 degrees, core i
55 lengths <0.1". 55 4
56 | 56 |
57 57
58 | 58 |
4 E 4
59 | 8 14| 9 |100|100 59 _|
60 | 60
61 61
62 62
63 63
4 g 4
64 g 15[ 9 | 90 |100 64




FINAL TEST HOLE LOG Sheet 3 of 3

STATE OF ALASKA DOT/PF
Northern Region Materials Test Hole Number _19-2083
Geology Section
25|, £ 5| 8 £l g
3 LN t | a| 2 £ =
S| <o s | 3 |s| s|ElE| |5]|%] @
2l s |22|3| 2|8 3|2|elals|b| 2 |E
| 8 |gs|8| 5|23 |5 Z|s5|E|c|8|E| 2 |8
[a] [a] Oom | = z m %] Z ||k ||| 3 7] w
SUBSURFACE MATERIAL
65
66
67
68 -
w 4
g 16| 11 |100 | 100 69
O 4
70 4
71 4
Bedding oriented 60 degrees 72
W 73 4
x 17| 9 |44.4| 98 Bedding oriented 55 degrees 4
O 74
75 4

BOH

NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20




FINAL TEST HOLE LOG Sheet 1 of 3

NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Sterling Highway Test Hole Number 19-2084
Project Number AKSAS Total Depth 75 feet
Field Geologist _S. HOOPER Dates Drilled 11/1/2019
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Hartford, G. Nefson Weather 45 F, cloudy Latitude, Longitude N60.490306°, W149.74474
TH Finalized By Seth Hooper Vegetation Gravel access rd, spruce/willows Elevation
Sample Data Run Data Ground Water Data GENERAL COMMENTS:
While Drilling After Drilling On gravel road
o = T - 2l @ Depth in (ft.)
2 3| o . |5 508 S| s o =
ko] w N E |2 8|2 g o S Time
= P nE " 3 = o | E € > = © >
2| = |22|8] 8|2 |8 2|23 51 8| 2 |g| £ |Dae
£ = £3 £ € 2 £ © c| @ (=) g: S N [=%
5| &8 |83|2| 2|8 |8 Z|2|E|€|2|8] & |8 § [omo
0 SUBSURFACE MATERIAL 0 4
(%?3 COBBLES |
N 1 4 SN w/ Gravel i
ol Rubble (Cobbles + Gy GP-GM w/ sand) and highly |
2 2 | @ weathered bedrock 2
< e |
A 2 s
a0 E
* xe *
0 <!
5 ShS) 5
Gy-Bk BEDROCK, hard(Valdez Group Mudstone/Slate) |
6 Dark gray mudstone/slate interlayered with cm-scale g _|
light gray quartz-/feldspathic-rich layers. Strong to |
7 very strong. Slightly weathered. 7
1 54 | 92 1
8 - 8
9 4 9
10 4 ] 10 4
i Fractures spaced 0.5-6.6' (~2.4' average), oriented ~60 |
11 4 (+/- degrees) degrees 11 4
12 4 12 4
- 2 29 | 62 4
13 4 13 4
14 4 14 4
15 4 15 4
. Intensely fractured, core lengths <0.1' |
16 16
2 | 174 17
<] E 3 46 | 90 _
© | 18 18
19 4 19 4
- 20 4 . 20 4
i Fault oriented at 60 degrees, fractures spaced 1 cm |
L 21 apart, clay gouge + milled rock 21
L 22 | 22
. 4 90 |100 1
- 23 23
- 24 24
- 25 25
L 26 26 -
L 27 4 27 4
- 5 100 | 100 4
L 28 | 28 -
- 29 29
30 30 4
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method




NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20

FINAL TEST HOLE LOG

Sheet 2 of 3

STATE OF ALASKA DOT/PF
Northern Region Materials Test Hole Number 19-2084
Geology Section
3|3 HENE aF
3| < |8 € |2 2|2 gl e
= P nE " 3 = o |E|E > = ©
e | £ |2:|3] 8|S |g 2(2|¢ SIE| 2 |s
= s B2 | & € H £ Slcl2|(g|8]|2 ] N
S| 3 |82|2 2|28 |8 2|2|E|8|&|3| & |8
20 SUBSURFACE MATERIAL 30
31 31
2 | 3] 32
S ] 6 100 | 100 J
O | 334 33
34 34
35 35
36 36 _
37 37 |
i 7 100 | 100 J
38 38
39 39
40 40
41 41
22 ] 22 ]
4 8 100 (100 -
43 43
44 ] 44
45 45
46 46
47 | 47 |
4 9 82 | 100 J
48 | 48 |
49 49 _
50 - 50
51 51
52 50 ]
4 10 100 (100 -
53 53
54 54 _
55 55
56 56
57 57
4 11 100 | 100 4
58 58
59 59
60 - 60
61 61
62 62 |
4 12 100 | 100 -
63 - 63
64 64 -




Sheet 3 of 3

Test Hole Number 19-2084

65 -
66
67 4
68 -
69 -
70 4

SUBSURFACE MATERIAL

BOH

6o oiydels

uazou4

ejeq |einponis

FINAL TEST HOLE LOG

(un) "o 1s0bu07]

Kianooay

87 | 92
100 | 100

aody

(seynuiw) awi

JaquInN uny

13
14

aneA-N

lenssyu| ajdwes

unod molg

JequinN

STATE OF ALASKA DOT/PF
Northern Region Materials

Geology Section

PoulsN

Y /smolg
az|g Buised

65 |
66 |
67 |
68 |
69 |
70 |
71 ]
72
73 |
74 |
75 |

(1904) ur yideq

poute Buniug
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FINAL TEST HOLE LOG Sheet 1 of 3

NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Sterling Highway Test Hole Number 19-2085
Project Number AKSAS Total Depth 75 feet
Field Geologist _S. HOOPER Dates Drilled 11/2/2019
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Hartford, G. Nefson Weather 45 F, rainy Latitude, Longitude N60.48977°, W149.743167
TH Finalized By Seth Hooper Vegetation Gravel access rd, spruce/willows Elevation
Sample Data Run Data Ground Water Data GENERAL COMMENTS:
While Drilling After Drilling On gravel road
o = T - 2l @ Depth in (ft.)
2 3| o . |5 508 S| s o =
ko] w N E |2 8|2 g o S Time
= P nE = 3 = o | E € > = © >
2| = 22|38 & |9 |3 2|2|S 51 8| 2 |g| £ |Dae
= s B2 | & € H £ Slcl2|(g|8]|2 ] N L3
5| 8|82 2|2 |8 2 |2|c|2|&8|8]| 5 [&] & {omd
0 SUBSURFACE MATERIAL 0 4
(%?3 COBBLES |
1 4 SN w/ Gravel i
Rubble (Cobbles + Gy GP-GM w/ sand) and highly |
2 @ weathered bedrock 2
ISyage) 4
;4 2 5
a0 E
* xe ‘-
=l
5 ] he) 5 ]
Gy-Bk BEDROCK, hard(Valdez Group Mudstone/Slate) |
6 Dark gray mudstone/slate interlayered with cm-scale g _|
— light gray quartz-/feldspathic-rich layers. Strong to |
7 | 11 very strong. Slightly weathered. 7
. 1 46 | 92 o 1
8 - 8
9 4 9
10 4 ] 10 4
i Fractures spaced 0-4.5' (~1.1' average), oriented ~60 (+/- |
11 degrees) degrees. Bedding oriented ~75-80 11
i degrees throughout hole |
12 4 12 4
- 2 90 |100 4
13 4 13 4
14 4 14 4
15 4 15 4
1 1 cm fault oriented at 60-70 degrees w/ fault gouge 1
16 16
17 4 17 4
E 3 83 | 96 4
18 4 18 4
- 19 4 19 4
L 20 4 20 4
L 21 21
L 22 | 22
. 4 588 | 88 1
- 23 23
. Intensely fractured, core lengths <0.1' |
- 24 24
- 25 25
L 26 26 -
L 27 4 27 4
E 5 56 | 100 4
L 28 | 28 -
- 29 29
30 30 4
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG

Sheet 2 of 3

STATE OF ALASKA DOT/PF
Northern Region Materials Test Hole Number 19-2085
Geology Section
3 C |8 S |2 a2 €| =
= c nE . 3 = o | E £ > % s
e | = | 22|38 8| <9 |8 21|2|S 18| 2 |5
s | 5 |25|8| 5|23 |5 S|s|&|g|s|g| 2 |8
[a] [a] Oom | =2 z o (%] Z |X|F x| |3 n w
30 SUBSURFACE MATERIAL 30
31 31
32 _ 32 _-
i 6 76 [100 1
33 4 33
34 34
35 | 35
36 - 36
37 | 37 ]
. 7 50 | 90 J
38 1 38
39 | 39
40 | 40 ]
41 ] a1 ]
e 42
E 8 70 (100 Intensely fractured, core lengths <0.1' b
43 | 43 -
45 | 45
46 | 46
47 4 47 |
i 9 80 | 94 E
48 48
49 49 |
50 4 50
51 51
52 | 52
. 10 26 [100 4
53 53
54 54
55 | 55
56 - 56
57 | 57 ]
. 11 68 [100 4
58 | 58 -
59 _- 59 —-
60 60 -
61 _- 61 —-
62 _ 62 —-
] 12 48 [100 J
63 - 63
64 - 64 -
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FINAL TEST HOLE LOG Sheet 1 of 2

NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Sterling Highway Test Hole Number 19-2086
Project Number AKSAS Total Depth 55 feet
Field Geologist _S. HOOPER Dates Drilled 11/3/2019
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Hartford, G. Nefson Weather 40 F, cloudy Latitude, Longitude N60.483213°, W149.73858
TH Finalized By Seth Hooper Vegetation Gravel access rd, spruce/willows Elevation
Sample Data Run Data Ground Water Data GENERAL COMMENTS:
While Drilling After Drilling On gravel road
o = T - 2l @ Depth in (ft.)
2 3| o . |5 508 S| s o =
ko] w N € |g 8|2 g o S Time
2l 2|2 5| 5| 8 |2 2|5|E §lz| ¢ °
2 < 20 ] 3 &} 5 2 |z - a R ,g § = Date
= s B2 | & € H £ S |lc o | 2 ] L3
5| 8|82 2|2 |8 2 |2|c|2|&8|8]| 5 [&] & {omd
0 SUBSURFACE MATERIAL 0 4
(%?3 COBBLES |
1 4 SN w/ Gravel i
Rubble (Cobbles + Gy GP-GM w/ sand) and highly |
2 @ weathered bedrock 2
[Syage) 4
) 2 o
a—0 E
* xe ‘-
o <!
5 250 5
2 -
6 - Sy 6
7 4 8RN 7 4
8 - dcé ) ]
Gy-Bk BEDROCK, hard(Valdez Group Mudstone/Slate) |
9 | 1 78 | 100 Dark gray mudstone/slate interlayered with cm-scale g _|
i light gray quartz-/feldspathic-rich layers. Strong to |
10 4 very strong. Slightly weathered. 10 4
i Fractures spaced 0-9.5' (~1.6' average), oriented ~60 (+/- |
11 degrees) degrees. throughout whole 11
12 4 12
- 2 56 | 100 4
13 4 13 4
14 4 14
15 4 15 4
L 16 16
L 17 17 4
E 3 62 | 98 4
L 18 18 4
- 19 4 19 4
L 20 4 20 4
L 21 21
L 22 22
. 4 78 | 100 1
- 23 23
- 24 24
- 25 25
L 26 26 -
L 27 27 4
E 5 98 | 100 4
L 28 28 -
: Bedding oriented 85 degrees 1
- 29 29
30 30 4
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method




FINAL TEST HOLE LOG Sheet 2 of 2

STATE OF ALASKA DOT/PF
Northern Region Materials Test Hole Number _19-2086
Geology Section
2|3 B <l 2
3 c |8 € |2 8|2 gl e
= z | o= _ 2|15l o |E|E Bl
2 | £ |[2a|8| & o 3| 2 (2| 218 2 |s
s | 5 |aE(s| E| 2|5l Sls|elslsg|2| 2|8
a 3 |Sa|=s| 2 z |&| 2 |@|E|e|2|S| & |&
30 SUBSURFACE MATERIAL 30
31 Bedding oriented 70 degrees 31 ]
32 ] Bedding oriented 60 degrees 32 ]
i 6 g | 98 Bedding oriented 50 degrees |
33 4 33
. Bedding oriented 35 degrees E
34 Bedding oriented 50 degrees 34
35 35
36 36
37 _ Bedding oriented 70 degrees 37 _-
] 7 86 | 100 4
38 38
39 - 39 |
40 40
41 a1
1 Bedding oriented 60 degrees |
42 42
. 8 94 | 100 1
43 43 |
44 | 44
45 45
46 ] 9 100 | 110 46 i
47 a7 ]
48 48
49 Bedding oriented 80 degrees 49 -
. 10 100 | 92 1
50 50
51 51
52 52
1 Bedding oriented sub vertical at 90 degrees E
53 4 53
. 1 9 |107 1
54 54 |
55 ROH 55

NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20




STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

Field Geologist _S. HOOPER

Field Crew P. Lanigan, M. Sousa, T.

FINAL TEST HOLE LOG

Project Sterling Highway

Test Hole Number 19-2087

Project Number AKSAS

Total Depth 22 feet

Equipment Type CME 850

Dates Dirilled 11/4/2019

Station, Offset

NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20

Hartford, G. Neison Weather 40 F, dloudy Latitude, Longitude N60.487465°, W149.73643
TH Finalized By Seth Hooper Vegetation Gravel access rd, spruce/willows Elevation
Sample Data Run Data Ground Water Data GENERAL COMMENTS:
While Drilling After Drilling On gravel road
o = © - | = Depth in (ft.)
218 . 5 5| & S| & 2 [T
A S g | € 2|2 gl = g [[ime
= P nE = 3 = o | E € > = © >
2| = |22|8] 8|2 |8 2|23 51 8| 2 |g| £ |Dae
= 5 |22 | % [S 2 |E S lc|@|8]8]|2 ] N 3
5| 8 |83|2| 2|2 (8| 2|2|E|C|8|3| & [&] & [oomi
0 SUBSURFACE MATERIAL 0 4
] (%?3 COBBLES _
1 4 SN w/ Gravel 1 4
i Rubble (Cobbles + Gy GP-GM w/ sand) and highly |
2 @ weathered bedrock 2
| SO i
;4 2 5
4 Q O .
7 =D ‘7
=l
5 059 5
| 2 |
6 - Sy 6
7 4 8RN 7 4
8 4 jcf ) 8
i Gy-Bk BEDROCK, hard(Valdez Group Greywacke) |
9 1 20 1100 Gy greywacke w/ 1-2 mm quartz veins spaced 9
i <0.1'-1'+. Strong to very strong. Slightly |
10 4 weathered. 10 4
| 2 17 | %4 8-8.5: Intensely fractured, core lengths <0.1', redrill |
11 Fractures spaced 0-2.3' (~0.5' average), oriented ~60 (+/- 11 _
i degrees) degrees. |
12 4 12 4
13 13 4
14 4 14
- 3 52 100 |
15 15 4
16 - 16 -
17 4 17 4
L 18 4 18 -
L 19 19
i 4 94 100 1
L 20 4 20 4
L 21 21
- 22 BOH 22
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method




LOG OF TEST HOLE

STATE OF ALASKA DOT&PF PROJECT NUMBER : 253014000
Central Region Materials PROJECT : Sterling Hwy

LATITUDE : 60.48635 LONGITUDE : -149.73047
Coordinate System: NAD83
Equipment_Type: CME 850 Total Depth: 25.0 feet

HOLE # TH19-2088

Station / Location: 2116+18

A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

Offset: 27 R
Elevation: 470.8

Drilling Method: 6" OD Solid Auger

Date: 11/4/2019 - 11/4/2019

Field Crew: P. Lanigan, R. Sousa Geologist: S. Hooper

Sample Data

Sample Type
Number
Blow Count
Sample
Recovery
N-Value
Classification
Frozen Zone

© Depth (Feet)
USCS

Ground Water Data

Depth in (ft.)

Time

Date

Symbol

Weather: 40s P. Cloudy

Surface: woods

Soil Graphic

SUBSURFACE MATERIAL

=
I
[0}
o
(@)
<

14

15

16

17 4

18

19 4

20 4

21 4

22

23 4

24

£7] GRAVEL with Silt and Sand (GP-GM) gray, fluvial greywacke gravel with cobbles

25 4

25.0

|:| CME Auto Hammer |:| Cathead Rope Method

[J 140 Ib. hammer with 30 in. drop

[] 340 Ib. hammer with 30 in. drop

Sheet Number 1 of 1




A USCS LOG OF TEST HOLE COPY_STERLING_HIGHWAY_MP_45_60_53014_2019_1.GPJ 2006DATATEMPLATE.GDT 1/29/20

Station / Location: 27116+21

Offset: 31 R

Elevation: 470.4

STATE OF ALASKA DOT&PF
Central Region Materials

LOG OF TEST HOLE

PROJECT NUMBER : 253014000

PROJECT : Sterling Hwy

LATITUDE : 60.48634 LONGITUDE : -149.73045
Coordinate System: NAD83

Equipment_Type: CME 850

Drilling Method: Hollow-Stem Auger

Field Crew: P. Lanigan, R. Sousa

HOLE # TH19-2089

Total Depth: 25.0 feet
Date: 11/4/2019 - 11/4/2019
Geologist: S. Hooper

Sample Data Ground Water Data Weather: 40s P. Cloudy
— [] c Depth in (ft.) 17.5
RS € S gl 2= Surface: woods
o) = 5 > o O ol Time
S ™ 5 S |o|lo| @ SNl &
k) 3| o |egl 3 = c| £ |pate 11/4/19
£ 2| €|z |28 5|8 ¢g ©
S E| 5|2 IES 3|08 8l 5 [ome v
g w |z | ooz D00 7 SUBSURFACE MATERIAL
] oL ORGANIC SILT (OL) brown uu
1 4
e — — e 1.5
] GP-GM P ERAVEL With St and Sand (GP-GM) gray, maist, with cobbles
3 4
4
5 | — e — — —— = — — —_ - —-50
3 SM YTTY SAND with Gravel (SM) gray, dry fo maist, Tfluvial gravel ~19-8383 p200=15%,
6 | SPT 19-8384 6 Sa=48%, Gr=37%, Moisture=7.7%
7 i 7 13
7] 14
8 4
9 |
10 4 12 19-8384 p200=28%, Sa=51%, Gr=21%, Moisture=8.0%, PI=NP, LL=NV
1 18
11 4 SPT 19-8384 20
12 ] 18
13 4
14 |
154 1 19-8385 p200=33%, Sa=45%, Gr=22%, Moisture=6.0% 155
| . 32 dry .
16  SPT 19-8383 77
17 - 43
A 4
18 4
19 | o AT T e e — — o 19.0
] SM SILTY SAND (SM) gray, wet, sand: coarse, trace Fluvial gravel
204 5 19-8386 p200=30%, Sa=58%, Gr=12%, Moisture=11.0%
1 15
21 SPT 19-838¢ - 42
2 27
23 4
24
25 4 25.0
[X] cME Auto Hammer [ ] Cathead Rope Method ~ [X] 140 Ib. hammer with 30 in. drop  [_] 340 Ib. hammer with 30 in. drop Sheet Number 1 of 1




FINAL TEST HOLE LOG Sheet 1 of 2

NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Sterling Highway Test Hole Number 19-2090
Project Number AKSAS Total Depth 50 feet
Field Geologist _S. HOOPER Dates Drilled 11/5/2019
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Hartford, G. Nefson Weather 40 F, cloudy Latitude, Longitude N60.486729°, W149.73141
TH Finalized By Seth Hooper Vegetation Mixed spruce, birch, willow, and alders Elevation
Sample Data Run Data Ground Water Data GENERAL COMMENTS:
While Drilling After Drilling In forest/off road
3 z T & g P Depth in (ft.)
% @ 8 z ‘GE) g ‘q;; ﬁ' § e Time
s T | o= - | 3 5] o |E|E 215 | © 2
2| = 22|38 & |9 |3 2|2|S 51 8| 2 |g| £ |Dae
= a a2 | % £ : |£] S |c|le|ae|8l2| 5 |8 &
5| 8|82 2|2 |8 2 |2|c|2|&8|8]| 5 [&] & {omd
0 SUBSURFACE MATERIAL 0 4
(%?3 COBBLES |
1 4 SN w/ Gravel 1 4
Rubble (Cobbles + Gy GP-GM w/ sand) and highly |
2 @ weathered bedrock 2
ISyage) J
;4 2 5
a0 E
‘7 xe *
=l
5 250 5
=a -
6 - Sy 6
7 - 8RN 7 -
8 - jcf ) 8
i Gy-Bk BEDROCK, hard(Valdez Group Greywacke) |
9 | Gy greywacke. Strong to very strong. Slightly 9
| weathered. |
10 A 10 4
11 11 4
12 4 12 4
- 1 o3 J
13 4 13 4
14 4 14
15 4 15 4
16 A 16 4
17 17 4
E 2 of|o J
L 18 4 18 4
- 19 4 19 4
L 20 4 20 -
L 21 21
L 22 | 22
- 3 0 |30 J
- 23 23
- 24 24
- 25 25
L 26 26 -
| 274 I 27 -
i 4 76 | 90 Ivovy Gy-Bk BEDROCK, soft(Valdez Group Mudstone/Slate) |
L 28 | vIviv Dark gray mudstone/slate interlayered with cm-scale 2g _|
| MMM light gray quartz-/feldspathic-rich layers. |
B 29 _ vIvov Medium-weak to strong rock. Slightly weathered. g |
30 NN 30
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method




FINAL TEST HOLE LOG Sheet 2 of 2

STATE OF ALASKA DOT/PF
Northern Region Materials Test Hole Number _19-2090
Geology Section
5122 z 2] [B]2 g ¢ g
= < [ZES " 3 = o | E € > = © >
2| = | 22|28 & | 2 |8] 2 (2|3 s8] 2 |§| =
s | 5 |25|8| 5|2 |5 S|s|2|g|s|2| 2 |B] &
a 8 |8a|=| 2 z |&| 2 |@|e|e|2|S| & || &
30 SUBSURFACE MATERIAL 30
31 MM Gy-Bk BEDROCK, hard(Valdez Group Greywacke) 31 i
vy Gy greywacke. Strong to very strong rock. Slightly
32 | VvV weathered.
| 5 41| % vy Gy-Bk BEDROCK, soft(Valdez Group Mudstone/Slate)
33 VvV Dark gray mudstone/slate interlayered with cm-scale 33 _|
| vy light gray quartz-/feldspathic-rich layers. Abundant
34 g faults + fractures from 31.5'-50" w/ quartz veins and 34 _|
i vy silica flooding, abundant sulfides (pyrite). Faults |
35 6 0 [e0 MV oriented 60 degrees to near vertical. 35
i Vv (Faults w/ slicked spaced 0.1-6.2' (avg. 1') oriented at |
36 vy 40-80 degrees, planar to wavy, slicks smeared w/ 36 _|
i Vv sulfide or graphite) |
37 MMM (Fault oriented at 50 degrees. Planar to wavy, slicks 37
| 7 15 | 24 vy smeared w/ pyrite/graphite.) |
38 | MMM (Fault oriented at 50 degrees. Planar to wavy, slicks 38
| vIvov smeared w/ pyrite/graphite.) |
39 | MM (Fault oriented at 40 degrees. Wavy, slicks smearedw/ 39 |
] vovoy pyrite/graphite.) J
40 Vv, (Shear zone w/ inc veins + sulfide) 40
| VvV (Fault oriented at 20 degrees. Slicks smeared with |
41 oV pyrite/graphite.) 41
| vovoy (Fault oriented at 70 degrees with 0.5 cm clay gouge, |
42 Xzzzz irregular/wavy.) 42
| 8 50 | 94 VoV VY (Fault oriented at 60 degrees, irregular/wavy) |
43 vy (Fault oriented at 70 degrees. Wavy, slicks on fracture /43 |
] VeV surface) |
a1 Wy (Fault oriented at 80 degrees. Slicks smeared with a1 ]
1 polished graphite/pyrite.) |
45 X;X;X (1-3 cm quartz vein w/ feldspar along vein margins 45
| oy oriented 70-80 degrees. Sheared wall rock |
46 Vv fragments in vein. Faults w/ slicks at upper/lofver/ 46
| MMM contact of vein.) ]
47 | Vv (Fault oriented at 70 degrees, irregular, slicks on fractyre 47 |
| 9 % | 60 MMM surface.) |
48 | MM (Fault oriented at 80 degrees, irregular, slicks on fracjure 48 _
. e surface.) J
49 vy (Fault oriented from 70 degrees to 90 degrees 49
i Vv (near-vertical). Slicks smeared with graphite/pyri J
50 MVAVAN | on fracture surface.) 50
(Fault oriented at 60 degrees. Slicks smeared with |
_ pyrite/graphite) i
(Fault oriented at 70 degrees, planar. Slicks on fractyy E
B surface.) -
(11+ fractures spaced ~1 cm apart oriented 60-70 R
- degrees) -
(Pulverized mudstone) 1

NR AKDOT TEST CORE LOG - USCS STERLING_HIGHWAY_MP_45_60_53014_2019_CORE DATA.GPJ NR_AKDOT_PRECON_USCS_06_28_07.GDT 3/2/20
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Sterling Highway Test Hole Number 19-2091
Project Number AKSAS Total Depth 40 feet
Field Geologist _S. HOOPER Dates Drilled 11/6/2019
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Hartford, G. Nefson Weather 40 F, cloudy Latitude, Longitude N60.486762°, W149.73417
TH Finalized By Seth Hooper Vegetation Mixed spruce, birch, willow, and alders Elevation
Sample Data Run Data Ground Water Data GENERAL COMMENTS:
While Drilling After Drilling In forest/off road
9 = 3 - g P Depth in (ft.)
A EAE LB gl S| |8 [T
= | = |22 5 | 8 |o g |5|E §|%| Z °
2| s |22|B| 8|S |8 212|slalg|l| & |8] 5 12
= Q 7] = c Q < 2
2 s |oa|2] 2 = 13 ; 2lF|2]E]8) G |F] 5 o SUBSURFACE MATERIAL
0 4
i — Gy-Bk BEDROCK, hard(Valdez Group Mudstone/Slate) |
1 [ Dark gray mudstone/slate interlayered with cm-scale 1 _|
| H | light gray quartz-/feldspathic-rich layers. Slightly |
2 L weathered. Strong to very strong rock. 2
1 6|8 |80 |80 -I i
3 4 =] 3 4
4 =] 4
5 4 =] 5 4
6 - =] 6 -
7 4 =] 7 -
. 1|10 |20 [100 T 1
8 - =] 8 -
9 4 =1 9 4
10 - — 10 -
i | (Fractures spaced 0.1-3.4' (~0.6' average), w/ FeOx |
11 4 L filling, oriented ~60 (+/- 20 degrees) degrees. 11 4
i | Bedding oriented ~70 degrees throughout hole) ]
12 ] 12
. 7|5 |20|70 1 ]
13 4 ] 13 4
14 =] 14
15 =I 15
- 16 - =] 16 -
L 17 =] 17 4
] 2|12 | 64 |100 T i
- 18 - =] 18 -
- 19 4 =I 19 4
- 20 - =] 20 -
L 21 =] 21
- 22 =1 22
- 8|5 |52]|60 J
B 23 + H | (Fault oriented 70 degrees, w/ slicks and crushed rock 23 ~
] <1 J
i 24 =] (<1 .cm) 24
- 25 4 =I 25 4
- 26 =] 26
- 27 - =] 27 -
E 3|12 100 J
- 28 =1 28
- 29 =1 29
30 30 -
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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Test Hole Number 19-2091
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APPENDIX C
LABORATORY TEST DATA

Classification of Soils for Engineering PUrposes..........conceneenernecuecenee. C-01
Summary of Laboratory Soils Data ..., C-02 through C-04
Summary of Aggregate Quality Data ... C-o5
Summary of Point Load Testing Data........cccoevenecneencenecneeneenn. C-06 through C-09

Uniaxial Compressive Strength Test Data......ccvvrnenenncnecnenecneenne 8 Pages



* (DRAWING 1 NEW ASTM CLASS ENG (DOT&PF)) 1/21/20 01:27 PM

Criteriafor Assigning Group Symbols and Group Names Using Laboratory Tests

A

Soil Classification

B
Group Symbol Group Name
E Well-graded gravel ©
>4 1<Cc<
Gravels Clean Gravels c Cuz4andl=Cc<3 il .
n ] o More than 59% of Less than 5% fines Cu<4andior1>Cc>3E GP Poorly-graded gravel
=53 coarse fraction : —
A oD retained on - Fines classify asML or MH GM Silty gravel
8=9 No. 4 sieve ﬁra"dtf]w't{'zo':/”}@ c —
c § Q ore than 1270 Tines Fines classify as CL or CH GC Clayey gravel
Sog '
c’%(ZD Cu>6and1<Cc<3 - Sw Well-graded sand
Clean Sands - - =
$< o Sands Lessthan 5 % fines P E '
Bo+= 50% or more of Cu<6andior1>Cc>3 SP Poorly-graded sand
855 coarse fraction _ _ : oAl
= passes No. 4 sieve Sands with Fines Fines classify asML or MH SM Silty sand
% fines P GHI
More than 12 % fines Fines classify as CL or CH SC Clayey sand
inorganic Pl > 7 and plots on or above "A" line YL Leanclay "M
@ Silts and Clays — Y
k= Liquid Limit less Pl < 4 and plots below "A" line ML silt b
=0 o :
A % S than30 Liquid limit - oven dried _ o OrgenicClay KLV
gao? organic Liquid limit - not dried Organic Silt KL MO
[ () o
g E & _ _ P! plots on or above"A" line CH Fat clay LM
o Siltsand Clays tnorganic T LM
dé 52 Liquid Limit 50 Pl plots below "A" line MH Elastic silt KL
T o i Lt - O ic Clay K.LLMP
% or more organic L!qu!d I!m!t oven ered <075 OH rganfc .ay
o Liquid limit - not dried Organic Silt K.L.MQ
Highly
organic Primarily organic matter, dark in color, and organic odor PT Peat
soils

GW-GM well-graded gravel with silt
GW-GC well-graded gravel with clay

SW-SM well-graded sand with silt
SW-SC well-graded sand with clay

GP-GM poorly-graded gravel with silt
GP-GC poorly-graded gravel with clay
Sands with 5to 12 % fines require dual symbols:

Based on the material passing the 3-in. (75-mm) sieve.

If field sample contained cobbles or boulders, or both, add
"with cobbles or boulders, or both" to group name.
Gravel with 5to 12 % fines require dua symbols:

60

M If soil contains > 30% plus No. 200,
predominantly gravel, add "gravelly"
to group name.

N Pl > 4 and plots on or above "A" line.

O Pl <4 and plots below "A" line.

P Pl plots on or above"A" line.

Q PI plots below "A" line.

P For classification of fine-grained soils Pl y
SP-SM poorlly'g':‘éjg san(;j W'tt? Sl'lt and fine-grained fraction of 'd
SP-SC poorly-gr sand wit ZC ay 5 coarse-grained soils. yd )
(Dgp) | Equation of "A"-line 7
FCu=Dgp /Dy Co= ~ Horizontal a PI=4 to LL=25.5, S & \,\VV
10XPe0 T then PI1=0.73 (LL-20) S 7 /L '®) \>/
F If soil contains > 15% sand, add > 40 — Equation of "U"-line o3 Ve
"with sand " to group name. LIDJ Vertlcal_aI LL=16to PI=7, // \e\
G If fines classify as CL-ML, use z then PI=0.9 (LL-8) RS, /
dual symbol GC-GM, or SC-SM. > 30 . .
H If fines are organic, add "with = e
organic fines" to group name. © 7~ oV
' If soil contains > 15% gravel, add 5 20 - 47 o /
"with gravel" to group name. < // N MH or OH
3 |f Atterberg limitsplot in hatched & O
, dea, soil isaCL-ML, silty clay. 10 - Y, 4 5
If soil contains 15 to 29% plus 74— & ML orOL
No. 200, add "with sand" or "with 4 f L QLN
gravel," whichever is predominant. 0 1
L |t soil contains > 30% plus No. 200, 0 10 16 20 30 40 50 60 70 80 90 100 110
predominantly sand, add "sandy" to group name. LIQUID LIMIT (LL)
\_
. . R (cn. 1
DWN:  BMM. CLASSIFICATION OF SOILS| [FB: N/A
CKD: R.M.P. FOR GRID: N/A
PREPARED BY: R&M CONSULTANTS, INC.
DATE:  GENERAL ENGINEERING PURPOSES | | PROJ.NO: GENERAL
(SCALE: NONE ASTM D 2487 (DWGNOo: c-01




SUMMARY OF LABORATORY SOILS DATA
STERLING HIGHWAY MP 45-60 RECONSTRUCTION

SUNRISE TO SKILAK LAKE RD - PHASE 1B (MP 45-46.5)

SAMPLE PARTICLE SIZE ANALYSIS (% FINER)" ATTERBERG | . [ORG.| o
IDENTIFICATION STANDARD SIEVE SIZE (mm)  LIMITS CONT. % |CONT| | ass 2
TESTBORING| NO. | DEPTH(FT.) | 3" 2" 11/2" 1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #60 #140#200[ .02 | LL PL Pl %
SW-163| 2.5 - 45 10.7 SM**
SW-164| 50 - 7.0 .
TH19-10 [Sw-165 7.5 - 95 07 M
SW-166| 10.0 - 12.0 . -
SW-167[ 15.0 - 16.3
SW-168 2.5 - 45 100 98 8 80 [63 45 3 26 21 15 |13 SM*
SW-169 50 - 7.0 10.3 6.8
Thig.iz |SW-70| 7.5 - 95 100 97 8 81 72 |55 38 26 20 17 13 |12 GP-GM*
SW-171{ 10.0 - 12.0 100 97 93 8 79 |64 43 29 23 19 15 |13 4.8 SMm*
SW-172[ 15.0 - 17.0 . -
SW-173[ 20.0 - 22.0
SW-174 25 - 45 100 94 90 84 [71 56 43 34 27 18 |15 7.0 SMm*
SW-175| 50 - 7.0 7.3
TH19-15  |[2Wi76) 7.5 - 9.5 11.2 3.1 GM**
SW-177[ 10.0 - 11.4
SW-178[ 15.0 - 17.0 11.9 ML**
SW-179( 20.0 - 22.0 11.7 CL*
SW-180[ 2.5 - 45 5.6 4.9
SW-181 50 - 7.0 100 97 93 8 77 |61 41 30 24 19 15 |13 5.3 SMm*
Thio.1s |SW-182] 7.5 - 95 100 96 87 70 64 [50 35 24 18 15 11 |96 5.8 GW-GM*
SW-183[ 10.0 - 12.0 49.3 CL*
SW-184[ 15.0 - 17.0 100 96 90 86 [76 64 52 41 32 21 |18 NV NV NP SM
SW-185( 20.0 - 22.0 5.9 SM**
SW-186) 25 - 4.5 100 97 8 83 [66 46 34 26 21 15 |13 5.6 SM*
SW-187[ 50 - 7.0
THio.1g |SW-188| 7.5 - 95 63.1 21.7
SW-189( 10.0 - 12.0 100 8 79 70 64 [52 38 31 25 22 17 |15 10.7 GM*
SW-190[ 15.0 - 17.0 7.0 GM**
SW-191{ 20.0 - 20.5 10.3
THigop |SW-192] 25 - 45 4.1 GP-GM**
SW-193[ 50 - 7.0 16 NV NP 6.6
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SUMMARY OF LABORATORY SOILS DATA
STERLING HIGHWAY MP 45-60 RECONSTRUCTION

SUNRISE TO SKILAK LAKE RD - PHASE 1B (MP 45-46.5)

SAMPLE PARTICLE SIZE ANALYSIS (% FINER)" ATTERBERG| ASTM
IDENTIFICATION STANDARD SIEVE SIZE (mm)  LIMITS | ~onT. 9 CLASS. 2
TEST BORING| NO. | DEPTH (FT.) 11/2" 1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #60 #140#200( .02 | LL PL PI
Sw-194| 25 - 45 100 95 88 83 [69 55 43 36 30 22 |20 SM*
SW-195 50 - 7.0 6.3 S
TMig.2s |SW-196| 7.5 - 95
SW-197| 10.0 - 12.0 100 97 90 84 80 |68 54 43 35 30 24 |21 SM*
Sw-198| 15.0 - 17.0 15
SW-199| 20.0 - 22.0 100 97 90 77 68 |52 37 26 20 17 12 [11 8.2 GP-GM*
Sw-200] 25 - 45 100 92 82 73 [58 43 32 25 21 17 [15 33 SM*
TH19-26 |>W-201 50 - 7.0 100 94 8 73 67 |50 33 22 16 12 9 |76 1.4 GW-GM*
sw-202| 75 - 95
Sw-204| 15.0 - 17.0 100 91 89 84 80 |67 48 40 34 29 22 |19 6.7 SM*
SW-205| 20.0 - 22.0 SM**
sw-206] 25 - 45 23
sw-207| 50 - 7.0 100 95 87 84 [71 54 39 27 20 13 |11 3.6 SW-SM*
TH19-33 |2W-208 7.5 - 95 100 96 92 82 76 |56 39 27 20 15 10 |85 2.6 SW-SM*
Sw-209| 10.0 - 12.0
Sw-210| 15.0 - 17.0 7.0
Sw-211| 20.0 - 22.0 100 95 84 78 |63 47 33 21 16 11 |97 8.9 SW-SM*
THio.2068 |198357] 20 - 5.0 100 99 90 85 [69 50 37 28 23 17 |16 NV NV NP 7.1 SM*
19-8358| 50 - 20.0 100 92 86 77 72 |58 41 30 24 20 16 [15 19 16 3 4.8 SM*
TH19-2069 [19-8359] 2.0 - 20.0 100 97 92 84 78 |61 45 33 26 21 16 |14 19 17 2 4.8 SM*
19-8360[ 1.0 - 3.0 100 98 96 93 [82 70 61 52 45 37 [34 26 24 2 18.6 SM*
TH19-2070 |19-8361| 40 - 155 100 96 93 88 8 |67 48 36 28 23 16 |14 3.6 SM*
19-8362| 19.0 - 20.0 100 98 97 [93 89 87 85 84 82 |81 NV NV NP| 198 ML*
19-8363[ 20 - 6.5 100 92 78 61 55 [44 29 21 17 13 8 |66 26 GW-GM*
TH19-2071 |19-8364| 7.0 - 165 100 84 76 64 56 |43 30 20 15 12 8 |74 16 15 1 17 GW-GM*
19-8365| 200 - 215 100 98 95 [85 74 63 53 44 37 |35 23 16 7 9.6 SC-SM
TH19-2072 [19-8367[ 145 - 21.0 100 97 90 82 [66 45 32 25 21 18 [17 22 17 5 5.7 SC-SM
19-8368] 20 - 80 100 88 73 62 [45 31 22 17 14 10 [86 4.0 GP-GM*
TH19-2073 |19-8369| 8.0 - 10.0 100 95 88 |73 51 36 27 22 16 |14 Low Samp Vol | 4.9 SM*
19-8370| 145 - 215 100 99 93 86 |70 50 36 29 24 18 |17 18 16 2 6.0 SM*
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SUNRISE TO SKILAK LAKE RD - PHASE 1B (MP 45-46.5)

SUMMARY OF LABORATORY SOILS DATA
STERLING HIGHWAY MP 45-60 RECONSTRUCTION

SAMPLE PARTICLE SIZE ANALYSIS (% FINER)l ATTERBERG MOIST ORG. ASTM
IDENTIFICATION STANDARD SIEVE SIZE (mm) LIMITS CONT. % CONT. CLASS 2
TEST BORING| NO. DEPTH (FT.) | 3" 2" 11/2" 1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #60 #140#200| .02 | LL PL PI %
19-8371] 2.0 - 4.0 100 9% 83 76 |60 43 30 22 17 12 |10 4.6 SW-SM*
TH19-2074 |19-8372( 40 - 94 100 94 86 69 51 42 (32 24 18 14 12 9 |74 3.1 GP-GM*
19-8373] 18.0 - 20.0 100 92 80 73 |58 41 31 25 21 15 |13 Low Samp Vol 5.8 SM*
TH19-2075 19-8374] 2.0 - 11.5 100 95 81 66 56 |37 26 19 15 13 9 |7.9 2.8 GP-GM*
19-8375] 14.5 - 20.5 100 99 91 85 |69 47 33 25 20 15 |13 19 18 1 5.2 SM
TH19-2076 19-8377] 2.0 - 15.0 100 9% 87 81 64 55 (33 17 14 12 11 9 |83 0.1 GP-GM*
19-8378] 19.5 - 21.5 100 89 83 |67 49 34 26 22 17 |16 21 16 5 5.0 SC-SM
TH19-2078 [19-8379] 1.0 - 4.0 100 912 80 75 68 63 [55 47 40 35 30 21 |18 6.0 GM*
TH19-2079 [19-8380] 2.0 - 10.5 100 95 87 81 |67 52 41 34 29 22120 NV NV NP 9.2 SM
TH19-2080 19-8381] 3.5 - 10.5 100 98 9 82 70 |47 27 19 14 12 9 |7.7 4.4 GP-GM*
19-8382] 13.5 - 20.5 100 96 92 85 78 |63 45 34 28 24 20 |19 21 15 6 7.6 SC-SM
19-8383] 50 - 7.0 100 94 83 78 |63 46 33 27 22 17 |15 7.7 SM*
TH19-2089 19-8384| 10.0 - 12.0 100 97 92 90 87 |79 67 58 50 44 32 |28 NV NV NP 8.0 SM
19-8385| 15.0 - 17.0 100 98 91 89 |78 66 58 52 47 37 |33 6.0 SM*
19-8386] 20.0 - 22.0 100 96 95 |88 78 68 61 53 37 |30 11.0 SM*

1) The maximum particle size of samples is limited by the 1.D. of the sampler opening or the width of the auger flights.

2) Soil plasticity was estimated following ASTM D 2488 when the Atterberg limits were not tested.
*Estimated classification

**Estimated classification by laboratory technician via ASTM D 2488
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SUMMARY OF AGGREGATE QUALITY DATA
STERLING HIGHWAY MP 45-60 RECONSTRUCTION
SUNRISE TO SKILAK LAKE RD - PHASE 1B (MP 45-46.5)

SAMPLE LA ABRASION SODIUM SULFATE
IDENTIFICATION (AASHTO T96) (ASESUHNT%NEfOi) DE(GAF;/:ADQQ)ON
(% LOSS) (%LOSS)
TEST BORING| DEPTH (FT.) 0
TH19-2083 | 27.7 |-| 45.2 18 1 22
TH19-2084 | 34.5|-| 50.0 15 0 39
TH19-2085 | 32.0|-| 485 15 0 35
TH19-2086 | 25.0 |-| 43.0 13 0 39
TH19-2091 | 19.0 |-| 36.0 18 1 33
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Summary of Point Load Testing Results

R&M No.: .
. ) April 2020
2747.02 Sterling Hwy MP 45-60 Design, Phase 1B (MP 45-46.5)
Sample Sample Sample Failure Uncorrected Corrected Point
Test BoringNo. | Depth | Diameter® | Length? Load * Load Index, I; | Load Index * /s

(ft) (in) (in) (Tby) (psi) (psi)
8.5 1.85 3.3 3000 876 852
10.5 1.85 2.0 1260 368 358
123 1.85 1.7 2400 701 682
13.8 1.85 9.9 4450 1300 1264
15.6 1.85 5.5 3400 993 966
195 1.85 49 3000* 876 852
241 1.85 2.2 2150 628 611
26.3 1.85 8.9 3750 1095 1065
28.2 1.85 7.7 3250 949 923
29.7 1.85 2.8 2000 584 568
31.5 1.85 11.2 5000 1460 1420
33.6 1.85 2.5 3750* 1095 1065
35.8 1.85 4.5 3400 993 966

TH19-2080 37.4 1.85 2.6 4400 1285 1250
38.9 1.85 3.5 3150 920 895
419 1.85 2.9 2950 * 862 838
441 1.85 3.0 4900 1431 1392
45.2 1.85 2.2 3100 905 880
46.7 1.85 3.7 2200 643 625
48.4 1.85 53 1750 511 497
50.4 1.85 10.1 3850 1124 1094
51.5 1.85 1.8 3600 1051 1023
52.0 1.85 1.6 3000 876 852
52.8 1.85 1.9 1850 540 525
53.6 1.85 24 1250 365 355
54.2 1.85 34 1700 497 483
55.0 1.85 6.5 4700 1373 1335
6.2 1.85 6.4 1100 321 312
7.3 1.85 2.9 820 239 233
9.6 1.85 9.4 980 286 278
11.7 1.85 7.3 1750 511 497
15.0 1.85 3.6 1800 526 511
17.9 1.85 4.6 1200 350 341
20.0 1.85 7.8 1700 497 483
214 1.85 6.9 1600 467 454

TH19-2083 243 1.85 6.6 2600 759 738
26.9 1.85 4.4 1600 467 454
284 1.85 7.0 1600 467 454
30.4 1.85 9.2 2000 584 568
32.2 1.85 10.6 1800 526 511
34.0 1.85 8.1 1550 453 440
353 1.85 3.6 1400 409 398
36.8 1.85 4.4 2200 643 625
40.5 1.85 6.9 2600 759 738
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R&M No.: Summary of Point Load Testing Results roril 2020
2747.02 Sterling Hwy MP 45-60 Design, Phase 1B (MP 45-46.5) P
Sample Sample Sample Failure Uncorrected Corrected Point
Test BoringNo. | Depth | Diameter® | Length? Load * Load Index, I; | Load Index * /s
(ft) (in) (in) (Tby) (psi) (psi)
41.8 1.85 2.50 1600 467 454
43.7 1.85 2.44 1950 570 554
45.7 1.85 2.54 1950* 570 554
479 1.85 2.03 1300 380 369
50.3 1.85 8.64 2100 613 596
524 1.85 3.1 2500 730 710
54.7 1.85 54 1800 526 511
56.8 1.85 3.2 1700 497 483
58.9 1.85 3.6 1160 339 329
TH19-2083 60.1 1.85 35 2200 643 625
61.8 1.85 2.2 1600 467 454
63.9 1.85 1.8 1400 409 398
65.3 1.85 3.1 1600 467 454
67.4 1.85 3.8 2200 643 625
69.3 1.85 5.5 2600 759 738
70.9 1.85 2.9 2600 759 738
72.9 1.85 2.1 1600 467 454
75.6 1.85 2.2 2200 643 625
15 1.85 2.9 1160 339 329
15.9 1.85 3.0 1500 438 426
16.8 1.85 2.4 2600 759 738
211 1.85 7.2 2400 701 682
224 1.85 5.0 2600 759 738
24.6 1.85 2.7 3600 1051 1023
25.8 1.85 2.7 2900 847 824
27.3 1.85 2.6 2100 613 596
29.5 1.85 5.9 2200 643 625
31.7 1.85 3.2 3400 993 966
34.0 1.85 53 2500 730 710
35.2 1.85 2.0 2400 701 682
37.5 1.85 7.3 2600 759 738
TH13-2084 39.1 1.85 8.1 3000 876 852
40.5 1.85 34 2750 803 781
423 1.85 7.9 3100 905 880
444 1.85 2.8 2250 657 639
46.1 1.85 1.7 2900 847 824
47.5 1.85 2.2 2400 701 682
493 1.85 2.0 2400 701 682
55.6 1.85 2.4 3400 993 966
57.2 1.85 1.9 3900 1139 1108
58.9 1.85 2.2 2000 584 568
60.7 1.85 49 2250 657 639
62.5 1.85 9.7 2500 730 710
64.2 1.85 8.9 2400 701 682
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Summary of Point Load Testing Results

R&M No.: .
. . April 2020
2747.02 Sterling Hwy MP 45-60 Design, Phase 1B (MP 45-46.5)
Sample Sample Sample Failure Uncorrected Corrected Point
Test BoringNo. | Depth | Diameter® | Length? Load * Load Index, I; | Load Index * /s
(ft) (in) (in) (Tby) (psi) (psi)
66.3 1.85 5.6 2700 789 767
68.4 1.85 2.9 2100 613 596
TH19-2084 70.4 1.85 2.6 2500 730 710
71.6 1.85 2.8 2700 789 767
72.9 1.85 2.0 4050 1183 1150
6.7 1.85 2.20 910 266 258
7.7 1.85 2.20 2000 584 568
9.5 1.85 1.44 2300 672 653
11.5 1.85 6.0 1800 526 511
12.7 1.85 6.1 3900 1139 1108
14.8 1.85 13 1280 374 364
16.8 1.85 2.7 1900 555 540
19.1 1.85 6.8 1250 365 355
219 1.85 1.8 1300 380 369
24.6 1.85 2.6 1600 467 454
26.8 1.85 34 4800 1402 1363
29.8 1.85 2.3 2800 818 795
31.3 1.85 5.6 2800 818 795
33.0 1.85 49 1400 409 398
36.4 1.85 11 2300 672 653
TH19-2085 40.6 1.85 4.6 2800 818 795
42.4 1.85 4.6 4600 1343 1307
45.6 1.85 4.6 2000 584 568
47.8 1.85 2.6 1800 526 511
50.3 1.85 3.6 3600 1051 1023
52.2 1.85 13 1900 555 540
55.5 1.85 2.5 1800 526 511
57.4 1.85 3.9 2950 862 838
5901 1.85 3.0 2950 862 838
60.5 1.85 1.5 2000 584 568
63.8 1.85 1.9 2650 774 753
65.9 1.85 9.2 2200 643 625
67.9 1.85 2.9 3350 978 951
69.7 1.85 1.9 3200 935 909
71.5 1.85 5.9 1500 438 426
74.6 1.85 2.8 1500 438 426
9.1 1.85 1.2 1010* 295 287
134 1.85 2.1 2050 599 582
15.6 1.85 2.2 2000 584 568
TH15-2087 17.6 1.85 2.1 1850 540 525
20.3 1.85 5.6 3500 1022 994
21.1 1.85 6.5 2550 745 724
25.7 1.85 1.2 1750 511 497
TH15-2030 27.6 1.85 49 1900 555 540
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R&M No.:
2747.02

Summary of Point Load Testing Results

Sterling Hwy MP 45-60 Design, Phase 1B (MP 45-46.5)

April 2020

Sample Sample Sample Failure Uncorrected Corrected Point
Test BoringNo. | Depth | Diameter® | Length? Load * Load Index, I; | Load Index * /s
(ft) (in) (in) (Tbf) (psi) (psi)
28.6 1.85 4.0 2600 759 738
30.3 1.85 2.2 2000 584 568
325 1.85 1.7 4350 1270 1236
35.7 1.85 1.8 2500 730 710
TH19-2090 41.1 1.85 2.2 1500 438 426
42.2 1.85 2.0 400 117 114
43.0 1.85 2.8 1200 350 341
46.6 1.85 1.9 4450 1300 1264
6.2 1.73 4.6 1040 347 327
7.4 1.73 3.0 680 227 214
9.7 1.73 16 940 313 296
11.2 1.73 4.0 1230 410 387
14.2 1.73 4.9 700 233 220
16.9 1.73 1.9 1800 600 566
17.9 1.73 3.5 1160 387 365
195 1.73 4.8 1600 533 503
TH19-2091 22.0 1.73 2.2 1165 388 366
26.4 1.73 2.5 1400 467 440
27.8 1.73 4.8 1200 400 377
30.7 1.73 3.0 1400 467 440
335 1.73 2.9 1200 400 377
34.7 1.73 1.9 700 233 220
39.1 1.73 1.2 1270 423 400
39.8 1.73 14 1850 617 582
Notes:

1. All test were diametral and loaded parallel to apparent planes of weakness

2. Length was measured from load point to nearest edge of completely intact core
3. Failure loads marked with an asterisk indicate only partial failure was achieved
4. Conversion factors of 0.97 and 0.94 were applied for sample diameters of 1.85 and 1.73, respectively
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Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 1.87
Remarks: Height, in Ho 3.88
Moisture Condition As Received
Unit Weight, pcf Pq 174
Uniaxial Compressive Strength (psi) o, 7,000
Time to Failure, mm:ss 2:22
Description of Specimen: Schist Test Method: ASTM D7012, Method C
Boring: TH19-23, 19-2083
Location Sta. 2080+94, Off: 71L
Depth, ft: 46.3-47 .1
Test Date: 12/10/2019
/\ PROJECTNO.: 20184115 UNIAXIAL COMPRESSION TEST FIGURE
ENTRY BY: S. Rader
KL E.Bﬂﬁ!}ﬁ)f}%gfgxfmf CHECKED BY:  C. Pollack Rng Co'nsultants, Inc.:
\v DATE: 12/11/2019 Sterling Highway MP 45-60
PAGE: 10f1

9969 Horn Rd., Sacramento, CA 95827




Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 1.87
Remarks: Height, in Ho 3.86
Moisture Condition As Received
Unit Weight, pcf Pq 174
Uniaxial Compressive Strength (psi) o, 18,870
Time to Failure, mm:ss 6:25
Description of Specimen: Schist Test Method: ASTM D7012, Method C
Boring: TH19-24, 19-2084
Location Sta. 2086+39, Off: 36L
Depth, ft: 35.5-36.1
Test Date: 12/10/2019
/\ PROJECTNO.: 20184115 UNIAXIAL COMPRESSION TEST FIGURE
KLEINFELDER | e oo
: = ; CHECKED BY:  C. Pollack R&M Consultants, Inc.:
\v Bright People. Right Solutions. DATE: 12/11/2019 Sterling Highway MP 45-60
PAGE: 10f1

9969 Horn Rd., Sacramento, CA 95827




9969 Horn Rd., Sacramento, CA 95827

Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 1.87
Remarks: Height, in Ho 3.84
Moisture Condition As Received
Unit Weight, pcf Pq 170
Uniaxial Compressive Strength (psi) o, 19,160
Time to Failure, mm:ss 6:32
Description of Specimen: Schist Test Method: ASTM D7012, Method C
Boring: TH19-24, 19-2084
Location Sta. 2086+39, Off: 36L
Depth, ft: 70.7-71.4
Test Date: 12/10/2019
/\ PROJECTNO.: 20184115 UNIAXIAL COMPRESSION TEST FIGURE
ENTRY BY: S. Rader
\ KLEBﬂQ!}iUE}&gngnoﬁ CHECKED BY:  C. Pollack Rng Co'nsultants, Inc.:
\v DATE: 12/11/2019 Sterling Highway MP 45-60
PAGE: 10f1




Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 1.87

Remarks: Height, in Ho 3.78
Moisture Condition As Received
Unit Weight, pcf Pq 169
Uniaxial Compressive Strength (psi) O, 19,080
Time to Failure, mm:ss 6:32

9969 Horn Rd., Sacramento, CA 95827

Description of Specimen: Schist Test Method: ASTM D7012, Method C
Boring: TH19-25, 19-2085
Location Sta. 2089+40, Off: 38L
Depth, ft: 37.6-38.6
Test Date: 12/10/2019
/\ PROJECTNO.: 20184115 UNIAXIAL COMPRESSION TEST FIGURE
KLEINFELDER |ives. orom
: = : CHECKED BY:  C. Pollack R&M Consultants, Inc.:
\v Bright People. Right Solutions. |~ 12/11/2019 Sterling Highway MP 45-60
PAGE: 10f 1




Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 1.87

Remarks: Height, in Ho 3.96
Moisture Condition As Received
Unit Weight, pcf Pq 171
Uniaxial Compressive Strength (psi) O, 9,570
Time to Failure, mm:ss 2:02

Description of Specimen: Schist Test Method: ASTM D7012, Method C
Boring: TH19-25, 19-2085
Location Sta. 2089+40, Off: 38L
Depth, ft: 66.9-67.6
Test Date: 12/10/2019
/\ PROJECTNO.: 20184115 UNIAXIAL COMPRESSION TEST FIGURE
KLEINFELDER |ives. orom
: = ; CHECKED BY:  C. Pollack R&M Consultants, Inc.:
\v Bright People. Right Solutions. |~ 12/11/2019 Sterling Highway MP 45-60
PAGE: 10f 1

9969 Horn Rd., Sacramento, CA 95827




Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 1.85

Remarks: Height, in Ho 3.90
Moisture Condition As Received
Unit Weight, pcf Pq 169
Uniaxial Compressive Strength (psi) O, 24,850
Time to Failure, mm:ss 4:27

Description of Specimen: Schist Test Method: ASTM D7012, Method C
Boring: TH19-27, 19-2086
Location Sta. 2099+75, Off: 15L
Depth, ft: 42.3-43.0
Test Date: 12/10/2019
/\ PROJECTNO.: 20184115 UNIAXIAL COMPRESSION TEST FIGURE
KLEINFELDER |ives. orom
: = ; CHECKED BY:  C. Pollack R&M Consultants, Inc.:
\v Bright People. Right Solutions. |~ 12/11/2019 Sterling Highway MP 45-60
PAGE: 10f 1

9969 Horn Rd., Sacramento, CA 95827




Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 1.75
Remarks: Height, in Ho 3.60
Moisture Condition As Received
Unit Weight, pcf Pq 169
Uniaxial Compressive Strength (psi) a, 5,460
Time to Failure, mm:ss 2:08
Description of Specimen: Schist Test Method: ASTM D7012, Method C
Boring: TH19-28, 19-2087
Location Sta. 2104+36, Off: 36R
Depth, ft: 18.4-19.0
Test Date: 12/10/2019
/\ PROJECTNO.: 20184115 UNIAXIAL COMPRESSION TEST FIGURE
ENTRY BY: S. Rader
\ KLEBﬂﬁfiféfgﬁﬁ CHECKED BY:  C. Pollack Rng Co'nsultants, Inc.:
\v DATE: 12/11/2019 Sterling Highway MP 45-60
9969 Hom Rd., Sacramento, CA 95827 PAGE: 1of1




Specimen Preparation in accordance with ASTM D4543 Diameter, in Do 1.75

Remarks: Height, in Ho 3.83
Moisture Condition As Received
Unit Weight, pcf Pq 172
Uniaxial Compressive Strength (psi) O, 3,940
Time to Failure, mm:ss 1:57

Description of Specimen: Schist Test Method: ASTM D7012, Method C
Boring: TH19-29, 19-2091
Location Sta. 2109+37, Off: 26R
Depth, ft: 36.5-37.6
Test Date: 12/10/2019
/\ PROJECTNO.: 20184115 UNIAXIAL COMPRESSION TEST FIGURE
KLEINFELDER |ives. orom
: = ; CHECKED BY:  C. Pollack R&M Consultants, Inc.:
\v Bright People. Right Solutions. |~ 12/11/2019 Sterling Highway MP 45-60
PAGE: 10f 1

9969 Horn Rd., Sacramento, CA 95827




APPENDIX D
ROCK STRUCTURE MAPPING DATA

Summary of Rock Structure Mapping Data .......cccooecevevvcvncnnne. D-o1through D-03



Sterling Highway 45-60, Stage 1B
Rock Structure Mapping Data

) Dip ) ) Roughness | Roughness - A
ID Dip Direction Set | Type | Persistance | Spacing Micro Macro Aperature Filling Water Location
1 89 263 BP L C RO ST VT 1 RM-01
2 62 103 1| BP L C RO ST VT 1 RM-01
3 90 193 2| JO L M RO ST VT 1 RM-01
4 90 193 2| JO L M RO UN VT 1 RM-01
5 65 88 1| BP L VC RO UN VT 1 RM-01
6 85 190 2| JO L M RO ST VT 1 RM-01
7 76 96 1| BP L XC RO ST VT 1 RM-01
8 84 193 2| JO L M RO ST VT 1 RM-01
9 74 91 1| BP L VC RO ST VT 1 RM-01
10 74 83 1| BP L VC RO UN VT 1 RM-01
11 85 87 1| BP L VC RO UN VT 1 RM-01
12 84 188 2| JO L M RO UN VT 1 RM-01
13 70 88 1| BP L XC RO UN VT 1 RM-01
14 81 110 1| BP L VC RO UN VT 1 RM-01
15 88 184 2| JO L M RO UN VT 1 RM-01
16 74 91 1| BP L XC RO UN VT 1 RM-02
17 69 91 1| BP L XC RO UN VT 1 RM-02
18 66 92 1| BP L XC RO UN VT 1 RM-02
19 86 196 2| JO M M RO ST T 1 RM-03
20 95 190 2| JO M M RO ST T 1 RM-03
21 81 192 2| JO M M RO ST T 1 RM-03
22 86 193 2| JO M M RO ST VT 1 RM-03
23 88 196 2| JO M M RO ST VT 1 RM-03
24 71 107 1| BP L XC RO UN VT 1 RM-03
25 78 89 1| BP L XC RO UN VT 1 RM-03
26 85 301 FA M NA RO PL % Sl 4 RM-03
27 85 192 2| JO M M RO ST VT 1 RM-03
28 83 193 2| JO M M RO ST VT 1 RM-03
29 70 106 1| BP L XC SM UN VT 1 RM-03
30 27 194 JO L M RO UN VT FE 3 RM-04
31 84 197 2| JO M C SM ST VT 1 RM-04
32 87 193 2| JO L C RO ST VT 1 RM-04
33 75 108 1| BP L XC SM UN VT 1 RM-04
34 25 216 JO L C RO ST VT 1 RM-04
35 81 103 1| BP L XC SM UN VT 1 RM-04
36 89 9 2| JO L C RO PL T CA 2 RM-04
37 84 193 2| JO M C RO ST T CA 2 RM-04
38 81 186 2| JO M C RO ST T CA 2 RM-04
39 31 188 JO L M RO PL T 2 RM-04
40 79 86 1| BP L XC SM UN VT 1 RM-04
41 63 89 1| JO M M RO PL PO 3 RM-04
42 56 87 11| JO L M SM PL T 5 RM-05
43 69 103 1| BP L XC SM UN VT 1 RM-05
a4 61 75 11| Jo L C SM PL VT 1 RM-05
45 59 74 11| JO L C SM PL VT 1 RM-05
46 57 54 JO L M RO PL VT 1 RM-05
47 76 185 2| JO L C RO ST VT 4 RM-05
48 71 111 1 FL VL VC RO UN VT 1 RM-06
49 77 113 1 FL VL VC RO UN VT 1 RM-06
50 72 106 1 FL VL VC RO UN VT 1 RM-06
51 a4 82 JO L M RO PL VT 1 RM-06
52 78 200 2| JO M w RO UN VT 1 RM-06
53 81 207 2| JO M w RO UN VT 1 RM-06
54 76 127 11| JO L VC RO PL VT 1 RM-06
55 59 72 11| JO L VC RO ST VT 1 RM-06
56 75 123 1 FL VL VC RO UN VT 3 RM-06
57 76 61 JO L M RO ST VT 3 RM-07
58 56 79 11| Jo L C RO ST T 3 RM-07
59 80 153 JO L C RO UN VT 1 RM-07
60 84 80 11| Jo VL C RO UN VT 1 RM-07
61 60 130 1 FL L VC RO UN VT 1 RM-07
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Sterling Highway 45-60, Stage 1B
Rock Structure Mapping Data

) Dip ) ) Roughness | Roughness - A
ID Dip Direction Set | Type | Persistance | Spacing Micro Macro Aperature | Filling Water | Location
62 62 87 1] JO VL C RO UN VT 1 RM-07
63 67 93 1] JO VL C RO UN VT 1 RM-07
64 89 223 JO L C RO ST VT 1 RM-07
65 76 225 JO L M RO ST VT 1 RM-07
66 72 106 1| FL L VC RO UN VT 1 RM-07
67 74 117 1| FL L VC RO UN VT 1 RM-07
68 71 73 1] JO L C RO ST T 3 RM-07
69 83 103 1] JO L VC SM UN T 2 RM-07
70 81 90 1] JO L C SM UN PO 4 RM-07
71 85 109 1] 1O L C RO ST T 3 RM-07
72 89 104 1| FL VL XC SM UN VT 1 RM-07
73 74 47 i[¢] L M SM ST VT 3 RM-07
74 66 95 1| FL VL XC SM UN VT 1 RM-07
75 76 42 JO L C RO ST VT 2 RM-07
76 87 53 JO L C RO ST VT 3 RM-07
77 74 120 1| FL VL XC SM UN VT 1 RM-07
78 66 53 JO L M RO ST VT 3 RM-07
79 59 84 11| Jo L M SM UN T 3 RM-08
80 71 105 1| BP VL XC SM UN VT 1 RM-08
81 89 107 11| Jo VL C RO UN VT 3 RM-08
82 54 110 1| BP VL XC SM UN VT 1 RM-08
83 82 83 11| Jo L C SM ST T 3 RM-08
84 64 125 1| BP VL XC SM UN VT 1 RM-08
85 88 285 10 L C RO UN T 4 RM-08
86 62 106 1| BP VL XC SM UN VT 1 RM-08
87 89 115 1| BP VL XC SM UN VT 1 RM-08
88 75 73 11| Jo L C RO ST T CA 2 RM-08
89 81 53 JO L M RO ST T CA 2 RM-08
90 61 119 1| BP VL XC SM UN VT 1 RM-08
91 75 303 JO L C SM UN VT 3 RM-08
92 74 287 JO L C RO ST T 3 RM-08
93 58 116 1| BP VL XC SM UN VT 1 RM-08
94 72 82 1] JO L C SM UN T 3 RM-08
95 53 112 1| BP VL XC SM UN VT 1 RM-08
96 73 71 1] JO M M RO ST T CA 3 RM-08
97 71 75 1] JO M M RO ST T CA 3 RM-08
98 84 119 1| BP L VC RO UN VT 1 RM-08
99 85 78 1] JO L M SM ST T CA 2 RM-08
100 74 118 1| BP L VC SM UN VT 1 RM-08
101 58 94 1] JO M C RO ST PO 3 RM-09
102 56 104 1| BP L XC SM UN VT 1 RM-09
103 29 126 BP L XC SM UN VT 1 RM-09
104 69 271 JO L C SM ST VT 1 RM-09
105 42 114 BP VL XC SM UN VT 1 RM-09
106 64 106 1| BP L XC SM UN VT 1 RM-09
107 49 95 JO L M SM ST T 3 RM-09
108 79 111 1] JO L W RO ST VT 1 RM-09
109 56 87 1] JO M C SM PL PO 4 RM-09
110 86 22 2| Jo M W SM ST PO 3 RM-09
111 81 199 2| Jo M C RO ST VT 1 RM-10
112 81 195 2| Jo M C RO ST VT 1 RM-10
113 69 268 JO L W RO ST PO 4 RM-10
114 35 86 JO L C SM ST w Sl 5 RM-10
115 48 79 JO L C SM UN W Sl 4 RM-10
116 87 196 2| Jo M C RO ST VT 1 RM-10
117 60 114 1| BP L VC RO UN VT 1 RM-10
118 56 94 1| BP L VC RO UN VT 1 RM-10
119 65 75 1] JO L C RO ST T 3 RM-11
120 89 16 2| Jo L M RO UN VT 1 RM-11
121 89 14 2| Jo M C RO ST PO 3 RM-11
122 19 145 JO L C RO UN T 3 RM-11
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Sterling Highway 45-60, Stage 1B
Rock Structure Mapping Data

) Dip ) ) Roughness | Roughness - A
ID Dip Direction Set | Type | Persistance | Spacing Micro Macro Aperature | Filling Water | Location
123 89 6 2 | JO L M RO ST VT 2 RM-11
124 13 123 JO L M RO ST 0 Sl 4 RM-11
125 87 316 JO L C RO ST T 4 RM-11
126 82 72 1] JO M C RO ST 0 4 RM-11
127 26 106 1O VL C RO UN VT CA 1 RM-11
128 48 103 JO VL M RO UN T 3 RM-11
129 67 350 JO M ] RO PL PO 4 RM-11
130 82 241 JO M M RO ST VT 2 RM-11
131 52 72 JO L M RO UN T CA 3 RM-11
132 56 6 1O L M RO ST T CA 3 RM-11
133 76 309 10 M M RO ST T 4 RM-11
134 84 208 2 | JO H M RO ST T 2 RM-11
135 89 130 1] JO L M RO ST PO 4 RM-11
136 84 216 JO H M RO ST PO 4 RM-11
137 36 129 JO M M RO ST T CA 4 RM-11
138 62 282 JO L M RO ST PO 4 RM-12
139 41 40 JO L M RO ST T 3 RM-12
140 78 194 2| JO M M RO ST VT 4 RM-12
141 79 202 2| JO L C RO ST VT 2 RM-12
142 55 79 11| Jo L C RO UN VT 2 RM-12
143 82 197 2| JO L M RO ST PO 4 RM-12
144 77 268 JO L C RO UN PO 3 RM-12
145 49 43 JO VL C RO ST T 3 RM-12
146 83 198 2| JO L w RO ST w Sl 4 RM-12
147 69 259 JO M W RO UN PO 3 RM-12
148 84 95 1| BP VL XC SM UN VT 1 RM-13
149 89 185 2| JO M W RO ST T 4 RM-13
150 73 94 1| BP VL XC SM UN VT 1 RM-13
151 84 178 BP VL XC SM UN VT 1 RM-13
152 72 77 1| BP L XC SM UN VT 1 RM-13
153 85 195 2| JO M W RO ST PO 4 RM-13
154 62 134 1] JO M W RO ST MW Sl 4 RM-13
155 89 193 2| Jo L M RO ST PO 4 RM-13
156 69 105 1| BP L XC SM UN VT 1 RM-13
157 29 287 JO VL W RO ST T 4 RM-13
158 84 194 2 | Jo M C RO ST T 4 RM-13
159 63 100 1| BP VL XC SM UN VT 1 RM-13
160 42 268 JO L M RO ST T 4 RM-13
161 69 111 1| BP L XC SM UN VT 1 RM-15
162 79 216 JO VL C RO ST VT 1 RM-15
163 70 103 1| BP VL XC SM UN T 2 RM-15
164 65 133 1] JO L C RO ST (0] Sl 4 RM-15
165 89 218 JO L C RO ST T 3 RM-15
166 35 167 JO L W SM ST PO 4 RM-15
167 41 129 BP L XC SM UN VT 1 RM-15
168 84 198 2| Jo L M RO ST T 3 RM-15
169 54 104 1| BP VL XC SM UN VT 1 RM-15
170 84 218 JO L XC RO UN PO 2 RM-15
171 61 166 JO L M RO ST PO 3 RM-14
172 76 100 1| BP VL XC SM UN VT 1 RM-14
173 75 95 1] JO L M RO UN o] Sl 4 RM-14
174 72 99 1| BP VL XC SM UN VT 1 RM-14
175 78 79 1] JO L C RO ST PO Sl 4 RM-14
176 64 100 1| BP L XC SM UN VT 1 RM-14
177 80 205 2 | Jo L VC RO ST VT 2 RM-14
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APPENDIX E

ROCK CORE PHOTOGRAPHS
Test BOring TH19-2083 ....c.erceeieireicieeneiessesesenssessessesennes E-02 through E-o5
Test BOring TH19-2084 .....cueeneecreereiecireieeieceseseiseseseiecisesaeees E-o5 through E-09
Test BOring TH19-2085 ......cerieeireeeineiiseecireiseeesiseseessesssesesaens E-10 through E-13
Test BOring TH19-2086........c.ooeeneieeireineieeireeseiseseseeseessesssesesaens E-14 through E-16
TSt BOMNG TH19-2087 c.coreeciceicireiciccctetetnetseieeieeae e sessesses s s ssesseaneses E-17
Test BOring TH19-2001 ... sesessesssessesenes E-18 through E-20
Test BOring TH19-20090 ... E-20 through E-21

TeSt BOMNG TH19-2088.......cocceieireireccetciseiseesese e ssess s sessescane E-22



GEOTECHNICAL DATA REPORT

SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60

PHASE 1A

STERLING HIGIWAY MP 45-60 RECONSTRUC HTON
PROJEC T NO: 0212015 25301 40001
SUNRISE TO SKILAK LAKE ROAD - PHASE 1R

TEST BORING TH19-2083

INTERVAL 15 1o 186 jiki
Box | or %

STERLING HIGHWAY MP 4500 RECONS TRUCTION
PROJECT NO:0ZE201SZSW0 140000
SUNRISE TOSKILAK | ROAD - PHASE 11

TH19-2083

VEST BORING .
INTERVAL  /2.© To f9.3  FEET
BOX 2 ol q

Test Boring TH19-2083, Interval 10.6 to 19.3 ft, Box 2-0f 9

April 2020 Page E-01 R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

STERLING HIGIWAY MP 4560 RECONSTREC 110N
PROJECT NO: 0212015 23301 i
SUNRISE 10 SKILAK LAKE ROAD - PELAST 1

TEST BORING TH 19-2083

INTERVAL 2777 T 263 rrnd
Box 94 or 9

Test Boring TH19-2083, Interval 27.7 to 36.3 ft, Box 4 of 9

April 2020 Page E-02 R&M No. 2747.02



GEOTECHNICAL DATA REPORT
STERLING HIGHWAY MP 45-60

STERLING HIGHWAY MP 4560 RECONSTRUCTION
PROJECT NO: 0202015775301 40001
SUNRISE TO SKILAK LAKE ROAD - PHASE 11

TH19-2083

TEST BORING

INTERVAL 33 TO Y52 FEMT

BOX s or

STERLING HIGHWAY NP 4500 K€ )
PROJECT NO: 02120

SUNRISE TOSKILAK | ARE ROAD P

TH19-2083

] 53)'17

Test Boring TH19-2083, Interval 45.2 to 53.2 ft, Box 6 of

SUNRISE TO SKILAK LAKE RD
PHASE 1A

April 2020

Page E-03

R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

STERLING TGHWAY MP 4560 RECONSTRUC TION
PROJECT NO: 02120157530 140000
SUNRISE TO SKILAK LAKE ROAD - PHASE 11

TH19-2083

INTERVAL 532 Eﬁéﬂl}" FEE]
nox__ 7 or 9

STERLING HIGHWAY M 4560 RECONSTIRUC T
PROJECT NOC 0210875301400
SUNRISE TO SKILAK LAKE ROAD - FIAST 1B

TH19-2083
TEST BORING
INTERVAL &3 10_70.5 i
Box 8 or 9

Test Boring TH19-2083, Interval 61.3 to 70.5 ft, B0k>of 9

April 2020 Page E-04 R&M No. 2747.02



SUNRISE TO SKILAK LAKE RD

GEOTECHNICAL DATA REPORT
PHASE 1A

STERLING HIGHWAY MP 45-60

STERLING HIGHWAY MP 4560 RECONSTRLOTHON
PROJECT NO: 02120057330 14000H0
SUNRISE TO SKILAK LAKE ROAD - PHASE (¥
TH19-2083
TEST BORING R
INTERVAL 765 T0_75.8 rind
wox 9 o9

N SHLS

Test Boring TH19-2083, Interval 70.5 to 75.8 ft, Box of 9

STERLING HIGHWAY MP 4560 RECONS TR ¢TI
PROJECT NO: 021201525301 400 1
SUNRISE TO SKILAK LAKE ROAD - PIASE |

TH19-2084
TEST BORING -

INTERVAL 0.8 10 18.5  Fi}
BOX  / _or &

"

, Bx 1 0f \

Test Boring TH19-2084, Interval 0.5 to 16.5 ft

April 2020 Page E-05 R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

STUREING DHGIWAY M S 6 1RECONS TG 1O
PROJECT NO: 02120057530 L)
SUNRISE 1O SKHLAK LAKE ROAD - PHASE 11

TH19-2084

TEST RORING

INTERV AL /85 10 255 v

STERLING HIGHWAY M 4560 RECONS TRECTIO
PROJECT NO: 121200575301 40000
SUNRISE TOSKILAK LARE ROAD - PIASE 1T

TH19-2084
TEST BORING

INTERVAL  Z5.5 0_ 345 FEE]
wox 3

Test Boring TH19-2084, Interval 25.5 to 34.5 ft, Box 3 of 8

April 2020 Page E-06 R&M No. 2747.02



GEOTECHNICAL DATA REPORT
STERLING HIGHWAY MP 45-60

SUNRISE TO SKILAK LAKE RD
PHASE 1A

STERLING HIGHWAY MP 45200 RECONSTRUC 10

PROJECT NO= (2120137330 140010

SUNRISE TO SKILAK LAKE ROAD - PIASE 1T

" TH19-2084

INTERVAL 34,5 TO &32Z  FELL
BOX 4 or__ 8

8

n T T
:.7.;-'-"—.!‘— ; 'Ji
Test Boring TH19-2084, Interval 43.2 to 50.0 ft, Box 5 of 8
April 2020 Page E-07 R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

STERLING HIGHWAY MP 45-60 RECONSTRUCTION
PROJECT NO: 0212015/ £330 140000
SUNRISE TO SKILAK LAKE ROAD - PHASE 115

TH19-2084

TEST BORING
INTERVAL _SBC 10 _&0.00  FEET

BOX 6 or_8

Test Boring TH19-2084, Interval 55.0 to 60.0 ft, Box 6 of 8

April 2020 Page E-08 R&M No. 2747.02



GEOTECHNICAL DATA REPORT
STERLING HIGHWAY MP 45-60

STEREING HIGHWAY MPA560 RECOMSTRUE 110N
PROJECT NO: 020200 75300100
SUNRISE TOSKIAK LAKE ROAD - PIASE 10

TH19-2084

TEST BORING

INILRVAL  £0.6 10685 fik)

wox 7o &

STEREING HIGHWAY VP AS60 RECONSTRUCTI0
PROJEC T NO: 0120157530 140000
SUNRISE 10 SKILAK LARE ROAD - FIASE 1

TH19-2084

INTERVAL 485 0 TBS i
BOX 8

Test Boring TH19-2084, Interval 68.5 to 73.5 ft, Box 8 of 8

SUNRISE TO SKILAK LAKE RD
PHASE 1A

April 2020

Page E-09

R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1B

TH19-2085

TH19-2085

STERLING HIGHWAY MP 45-60 RECONS TRUCTION
PROJECT NO:NZEZ01SE2530 1400110
SUNRISE TO SKILAK LAKE ROAD - PHASE 115

LEST BORING _THI9-25
INIERVAL _/4.@ 10 Z30  Frel
pox__ 2 or_8

Test Boring TH19-2085, Interval 14.0 to 23.0 ft, Box 2 of 8

April 2020 Page E-10 R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

STERLING HIGHWAY M AS60 RECONSTRECTIO
PROJECT NGO 02120152530 140000

SUNRISE TOSKHAK EARE ROAD < PHASE 11

TH19-2085

TEST BORING
INTERVAL 236 10326 1111
nox 3 o a8

STERLING HIGHWAY M 4560 RECONS TRUE |
PROJECT NO: 021201575
SUNRISE TO SKILAK L AKE RO

TEST BORING TH19-2085

INTERVAL _ 320 10 4Z.0 ViF|
wox__ 4 or B

Test Boring TH19-2085, Interval 32.0 to 42.0 ft, Bx 40f 8

April 2020 Page E-11 R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

STERLING HIGHWAY MP 45-60 RECONSTRUC 10
PROJECT NO: 021201523301 4t
SUNRISE TO SKILAK UAKE ROAD - PHASE 11t

TH19-2085

TEST BORING

INTERVAL 900 TO 39? _ PRk
BOX__ 5  or &

®
STERLING IHGHW AN A1 45
PROJECT NO: 02124
SUNRISE TO SKILAK | AL
TEST BORING
INTERVAL %85 10 568 i
BOX _ & or 8
N
i ~

Test Boring TH19-2085, Interval 48.5 to 56.8 ft, Box 6 of 8 ‘

April 2020 Page E-12 R&M No. 2747.02



GEOTECHNICAL DATA REPORT
STERLING HIGHWAY MP 45-60

STERLING HIGHWAY AP 45
PROJFCT NOC 021
SUNRISE TOSKILAK LARE ROAD - IASE 11

TH19-2085

PEST BORING

INTERVAL 568 10 650 1111
BON s &

STERLING HIGHWAY NP 45-60 RECONS TRUCTION
PROJECT NO: 0212015 2530140000
SUNRISE TO SKILAK TAKE ROAD - PIIASE 113

TEST RORING TH 19-2085

INTERYAL €50 107560 Fii |
x_ €& o8

SUNRISE TO SKILAK LAKE RD
PHASE 1A

April 2020

Page E-13

R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

STERLING TGHWAY MP 4560 RECONSTRUC 10N
PROJECT NO: 02120157330 140000
SUNRISE TO SKILAK LAKE ROAD - PHASE 11

TH19-2086

TESTRORING -
INTERVAL B0 to /67 prpd
BON | OF &

STERLING THGHWAY MIP 45 60 RUCONSTIRUE TION
PROJECT NO: 020200 5253011000
SUNRISE TO SKHAK LAKE ROAD - PHASE 11

TH19-2086

TEST BORING
INTERVAL /63 TO 250  FEE)
nox 7. OF &

Test Boring TH19-2086, Interval 16.3 to 25.0 ft, Box 2 of 6

April 2020 Page E-14 R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

PROGECT NO: 0212005 Z330 14

SUNRISE TOSKIE AR L AKE ROAD <P ASE 11

TH19-2086

TEST BORING
INTERVAL Z5.0 T 24.2 FEEd

BONX 3 (81

STERLING HIGHWAY NP 4560 RECON

PROJECT NO: 1212015753

SUNRISE TOSKILAK EAKE ROAD - PIASE (12

TH19-2086

INTERVAL 245 10 &30 FEEI
4

TEST BORING

BOX

Test Boring TH19-2086, Interval 34.5 to 43.0 ft, Box 4 o 6

April 2020 Page E-15 R&M No. 2747.02



SUNRISE TO SKILAK LAKE RD

GEOTECHNICAL DATA REPORT
PHASE 1A

STERLING HIGHWAY MP 45-60

STERLING HIGHWAY MP 4560 RECONS TRUCT 0N

PROJECT NO: 02120152550 140000

SUNRISE TO SKILAK LAKE ROAD - PIAST [t

TH19-2086
TEST BORING

INTERVAL _ #7.4 TO 513 FEFI

BOX_ 5 oF 6

STERLING HIGHWAY MP 4560 1 ONSTRUCTION
PROJECT NO: 6212015/2530140000
SUNRISE TO SKILAK T.AKT ROAD - PHASE 1B

i TH19-2086
TEST BORING

INTERVAL _S5(% jT():gijf) _FEE1
BOX 6 oF 6

Test Boring TH19-2086, Interval 51.3 to 55.0 ft, Box 6 of

April 2020 Page E-16 R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

SUNRISE TOSKIAK I AKL R

) TH19-2087
TEST BORING

INTERY AL a 1
BOX

STERLING HEGHW AY MP 4560 RECONSTRI €
PROJECT NO: 02020057530 1 4in0

SUNRISE TO SKILAK EAKE ROAD - 111
. TH19-2087
ST BORING

INTERVAL /&€ 1o
BOX

Test Boring TH19-2087, Interval 16.0 to 22.0 ft, Box 2 of 2

April 2020 Page E-17 R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

STERLING HHGHWAY MP 4560 RECONSTIRC 110N
PROJEC T NG 0212005 25301 40
SUNRISE TOSKILAK LAKE ROAD - PHASE 11

TH19-2091
TEST BORING

INTERV AL (o] o 1o FRET
BOX 1 o1 5

PROJECT NO: 0212015 23300400101 St

SUNRISE TO SKILAK EAKE ROAD - PHASNE 1B
TEST BORING TH19-2091

INTERVAL _ /6.0 o _ /% i

Box T OF

e = T —

Test Boring TH19-2091, Interval 10.0 to 19.0 ft, Box 2 of 5

April 2020 Page E-18 R&M No. 2747.02



GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

I
STERLING MIGHW AN MP 4300 REC (NS ;"" 'ij
PROJECT Ny 02120 H
SUNRISE TOSKIT AR | AR &
2

FEST BORING TH19-2091 :;

INTERY AL -
BON l\-

-2091,

terval 19.0 to 29.0 ft, Box 3 of 5

Test Boring TH19 In

PROJECT NO: 0212005 £330 140000

SUNRISE TOSKILAK LAKE ROAD - PHASE 1B

TEST BORING TH19-2091

INTERY AL Za.48 To. % FELT
ROX = OF

Test Boring TH19-2091, Interval 29.0 to 36.0 ft, Box 4 of 5

April 2020 Page E-19 R&M No. 2747.02



GEOTECHNICAL DATA REPORT
STERLING HIGHWAY MP 45-60

e e N — -
o ——wwwes

SUNRISE TO SKILAK LAKE RD
PHASE 1A

STERLING HIGHWAY MP 45-60 RECONSTRUCTION
PROJECT NO: 0212015/Z5301 40000
SUNRISE TO SKILAK LAKE ROAD - PHASE 1B

TEST BORING TH19-2091

INTERVAL 360 TO_40.0  FEEI
BOX 5 oF_ 5

IS

T —— e m—

Test Boring TH19-01, Interval 36.0 to 40.0 ft, Box S of 5

PROJECT NG 0212005025301 40000

SUNRISE TO SKILAK LAKE ROAD - PIHAST 1)

TH19-2090
FEST BORING

INTERVAL iC.C 1 e [N

BOX / 01 =

Test Boring TH19-2090, Interval 10.0 to 30.0 ft Box 1of3

April 2020
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GEOTECHNICAL DATA REPORT SUNRISE TO SKILAK LAKE RD
STERLING HIGHWAY MP 45-60 PHASE 1A

STERLING HEGHMW AY M 4560 RECONS TRUC O
PROJECT NO: 0212005 £330 140000

SUNRISE TOSKIT AR LAKE ROAD - PIEASE 118

TH19-2090

INTERY AL o.C 10 9 (RN

TEST BORING

BON i Ol

TH19-2090

TEST BORING
INTERY A1
BON

O sl
Test Boring TH19-2090, Interval 41.5 to 50.0 ft, Box 3 of 3

April 2020 Page E-21 R&M No. 2747.02



GEOTECHNICAL DATA REPORT
STERLING HIGHWAY MP 45-60

SUNRISE TO SKILAK LAKE RD
PHASE 1A

STERLING IIGHWAY MP 45.60 RECONS TREC 11O

PROJECT NOS 02020052530 ) 3600
SUNRISE TO SKILAK LAKE ROAD - Ph

TH19-2088
TEST BORING .

o0
INTERVAL =251 () 75 74 [
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